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SANDING OF THE STREETS. 

THE case of Fitzgerald г. Dublin United Tramway Com- 
pany, which was recently heard in the Irish Court of 
Appeal, and which was reported in the Jrish Daily Inde- 


. pendent for December 20th, 1901, involved the decision of 


a very important point in connection with the sanding of 
streets by electric tramway companies. Our readers may 

recollect that in these columns about a year ago we published 
a report of a case in which the Dublin United Tramway 

Company were prosecuted for neglecting to put sand on the 
track between the rails in slippery weather. They were 
convicted, and on appeal the Irish Divisional Court 
eventually held them liable. As they were unable to carry 

that case to a higher Court, the case under notice is in the 
nature of a test action to be taken to the House of Lords. 
The facts were shortly these :—Suit was brought by a Mr. 
Fitzgerald to recover damages for injury sustained by him 
in a carriage accident caused, as it was alleged, by the 
slippery state of the track between the rails. The jury 
before whom the case was heard in the first instance, found 
that the street was in a dangerous condition from this cause, 
but that there was nothing wrong with the fabric of the 
road. They awarded the plaintiff £1,000. The defendants 
took the case to the Irish Court of Appeal. The case for 
the appellants was shortly this:— That there was no 
statutory duty upon them to sand or otherwise attend to 
the surface of the streets, and that therefore they were not 
liable ; they admitted that sand was necessary to keep the 
road in the good condition referred to in the statute, but 
they said that the obligation was on the Corporation of Dublin 
as road authority and not on themselves. The respondent, on 
the other hand, contended that Section 37 of the com- 
pany’s private Act of 1897, imposed upon them the duty at. 
all times, and at all seasons, to keep the surface of their line 
in such a state that it should not, even by atmospheric con- 
ditions, be rendered so slippery as to be a danger to ordinary 
traffic. After hearing lengthy arguments on either side, the 
Irish Court of Appeal gave judgment for the plaintiff. Lord 
Justice FitzGibbon, in the course of his judgment, said :— 
„The rights and duties of the tramway company in respect 
of the portion of the streets they use for their own under- 
taking were created by statutes which gave them a limited 
right to use in the streets in consideration of their main- 
teining them in a prescribed manner for the use of the 
public. So long as the company confine themselves to the 
exercise of that statutory right of use, and perform the 
statutory obligations of maintenance, they cannot become 
liable in an action. If they fail in that duty, and danger to 
the public is caused thereby, I see no reason to doubt that 
any individual member of the public, suffering an injury by 

the plaintiff's default, can recover damages . . . . It 

is immaterial to discuss the liability of the Corporation of 
Dublin in this case.” Referring to the 37th Section of the Com- 

pany's private Act, he said: —“ I am inclined to think that the 
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immediate object of that section was to prevent the company 
having any right to use the streets in any sort of preferential 
way which would interfere with ordinary traffic: and that 
‘paving,’ as expressly mentioned in that and other sections 
of the Act, must include the ordinary materials of the road 
upon which the ordinary traffic travels. It is impossible 
to exclude ‘the surface’ from ‘the paving,’ nor can the 
company be relieved from the duty of maintaining that 
surface in good condition and repair, so as not to be a danger 
to the ordinary traffic. A similar duty is im- 
posed on them by the Tramways Act, which is incorporated 
with their private Act. Thus from the beginning 
and as to one and all of the Tramways Acts, it has been a 
condition of the user of this tramway by the defendants that 
they should at their own expense ‘at all times’ maintain 
the roads in good condition, paved in such a way as the road 
authority shall direct. That duty was deliberately left un- 
performed by the defendants at the time and place of the 
injury to the plaintiff. His right to compensation seems to 
me to be clear. 
slipperiness, I hold that the company’s liability must be 
qualified by reasonable limitations—that is, it is not an 
obligation to insure against all dangers and accidents. I hold 
it is only their duty to take all reasonable precautions to 
construct the road properly. In this case their 
offence was aggravated by disregard of the directions of the 
road authority. In my opinion they are liable, 
and I think this appeal should be dismissed with costs.” 
The other members of the Court having concurred, a stay 
of execution was granted on certain terms pending an 
appeal to the House of Lords. 


As to frost and snow causing 


The importance of this decision becomes apparent when 
we recollect that nearly all tramway companies, both in this 
country and in Ireland, are governed by provisions similar 
to those under discussion in this case. Before the introduc- 
tion of electricity ав a motive power, it was to the interest of 


the tramway companies to keep their part of the roadway 


in as good order as possible. Upon the departure of horses, 
it became no longer necessary to lay sand on the spaces 
between the rails, no matter how inclement the weather. 
Seeing that in many streets where tramways run, the greater 
part of the roadway is taken up with the track, it is obvious 
that this duty imposes an unfair tax upon the electric tram- 
way companies. We are not surprised that the present case 
was strenuously fought, as in the course of the former pro- 
ceedings, it was stated that it would cost at least £ 2,000 a 
year to provide sufficient sand for the purpose of keeping the 
Dublin streets in proper order. 


Assuming that the decision of the Irish Court of Appeal 
will be upheld in the House of Lords, we anticipate that 
. many other serious questions may arise on the construction 
of the section which has imposed this liability upon the 
Dublin United Tramways. Thus if the laying of sand is 
necessary for the purpose of keeping streets in good order 
and repair, it may be argued that sweeping, watering, and 
general scavenging come under the same head. This 
argument was naturally used by counsel for the Dublin 
Tramway Company ; but the Chief Justice brushed it aside, 
with the observation that only reasonable precautions for 
safety need be taken. by the company in endeavouring to 
fulfil their statutory duty. It is clear to anyone who reads 


the Tramway Act of 1870, that at that time no legislator 
ever contemplated that trams would be run through the streets 
without the aid of horses. The private Acts which give powers 
to the electric companies, contain no definition of “ good 
order and repair; they follow the words of the public Act 
without any material alteration. What is the consequence? 

Precautions which the companies have been taking for their 

own protection, have now assumed the róle of a statutory 

duty; by an ingenious extension of the meaning of an 

expression in an Act of Parliament electric tramway com- 

panies must conform to, and faithfully carry out, any in- 

structions given to them by the road authority, who may say 
* Unless you water your part of the roadway in the summer, 

we shall prosecute you for not keeping the road in proper 

condition." Some local authorities delight in placing a 

burden on the shoulders of companies who own an under- 

taking which they would like to work on their own account. 

Bitter experience has taught the “ private undertaker " 

what fierce opposition he has to meet with on the part of the 

local authority in his district which is anxious to purchase 

his undertaking in furtherance of the “glorious” principle 

of municipal trading. 

The recent case of Wigham, Richardson & Co. v. The 
Walker Urban District Council* afforded a useful illustration 
of this. In that case the plaintiff company's works occupied 
ground on either side of a highway running through the 
Council's district. For convenience, the plaintiffs had laid 
a tunnel under the highway, beneath which they placed 
certain electric cables. At the request of the Council they 
filled up the tunnel (the Council having complained that it 
was a danger to the highway), but left their mains /n situ 
quo ante, The Council brought an action in the Chancery 
Division claiming a declaration that they were entitled to 
have the mains removed. At the hearing it was admitted 
that their object was to prevent the plaintiff company, who 
are probably the largest ratepayers in Walker, from using a 
private supply of electricity instead of that which the 
Council were able to furnish under their provisional order ! 
We are glad to say that in this instance the local authority 
were foiled, as the Court refused to make any declaration. 

So with tramway companies. The natural result of 
working electric tramway systems under obsolete statutes, 
which were drafted to meet the requirements of horse 
traction, has been to place undue power in the hands of the 
local authority. Were that power judiciously and fairly 
wielded, there could be no complaint; but sad experience 
has amply demonstrated the possibilities of “ municipal 
blackmail.” 


THE paper read a few weeks ago by 

„5 Messrs. Frith and Lamb before the Man- 
chester Section of the Institution of Elec- 

trical Engineers, considered the effect of the repeated impulses 
of the driving power upon a shaft when such impulses happen 
to coincide with the period of oscillation of the shaft itself. 
Considering a shaft, as a torsion member fixed at one end and 
carrying a double ballistic pendulum to represent the fly- 
wheel or generator, it is evident that if the pendulum be 
deflected through a given angle producing torsion in the 
shaft, it will, when released, be carried by the elasticity of 
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the shaft nearly as far in the direction opposite to the original 
stress, and will so oscillate back and forth many times before 
coming finally to rest. This, say the authors, in effect, 
is practically the condition of an engine shaft which is 
put under stress and torsion by each steam impulse. The 
crank is pushed a small angle ahead of the fly-wheel. 
The elasticity of the shaft recovers this small angle 
and reverses it, so that when next the steam pressure 


comes on the piston there is a cumulative effect, and 


the torsion angle is greater at each successive impulse 
until finally the shaft breaks. This, it is, argued will be the 
result when the period of oscillation of a shaft coincides 
with the frequency of the steam impulses. Obviously when 
there is not synchronism, the shaft torsion is only that 
proper to one impulse. "There is no cumulation of effort. 
Such being the case, if a shaft were found to be in danger, it 
could be rendered safe by one of the following means :— 

(a) Its length exposed to torsion could be changed so as to alter 
the period of oscillation. : 

(b) Its diameter could be altered, preferably by way of increase, 
so as to change the period of oscillation. 

ic) The engine speed could be changed so as to destroy the 
synchronism. 

(d) The tly-wheel or direct-coupled generator could be changed to 
alter the period of the “ pendulum.” 


It appears to us that in the case of engines with more 
than one crank, the division of the crank angle unevenly 
would have the surest effect in killing the effects anticipated. 
Tt is quite possible there may be something in the idea, but 
it 1s probable that even then the calculation of the synchronism 
is hardly possible for lack of data, though perhaps there 
might be an experimental determination of the period of 
oscillation for every case. A word of warning might not 
be misplaced. The practical engineer who has had engines 
to run, will not relish an addition to the fine-drawn 
theories that are flung at him to account for the breakage 
of a too obviously weak crankshaft. Crankshafts of direct- 
coupled sets have failed so often, and so notoriously, from 


weakness, that a scientific explanation will be quite welcome 


to those who too persistently adhere to old-fashioned methods 
or views of stresses, and decline to accept Wöhler. We 
would rather advocate a study of reversed stress action before 
undertaking the new thory of periodic synchronism. 


The Duff Gas Producer.—The Duff gas producer was 
shown at Glasgow Exhibition supplying gas tothe Stirling boiler. This 
producer has a central inclined grate of A form, the air and steam to 
feed it coming in under the grate. At each side there is a free 
opening to a water bottom, which forms a seal and a clinkering pit. 
The whole producer measures 12 ft. diameter x 11 ft. 6 in. high. 
It is fed with fuel through two hoppers; these are on the top, and 
the gas is drawn off near the top at the side. The fuel hoppers 
have bells and slide doors. The clear space inside the brick lining 
measures 74 ft. x 9 ft. The total grate area is 40 sq. ft., and the 
capacity of the producer is 15 cwt. of slack per hour. The central 
grate is a good idea, because it safeguards against the common fault 
of excess of air escaping directly upward to the outlet. From the 

ucer the gas is led off to the boiler, and enters a transverse flue be- 
ow the back of what would usually bethe grate surface. It escapes from 
this Hue by a series of slots into a mixing chamber, 3 ft. x 2 ft. ö in., 
where it is mixed with air from another flue. There is a small 
grate for coal, sometimes used in conjunction with the gas. The 
mixed air and gas combined in a clear flame, and the results are stated 
to have been good. Gas firing ought to be done with heated air, 
and the water-tube boiler should prove more efficient than a plain 
shell boiler for abstracting the heat from a colourless flame. No 
information is available as to whether the tubes of the boiler suffer 
from any deposit of soot and dirt. At sea this is the usual grcat 
trouble with water-tubes, and it has been proposed to add scrapers, 
as in Green’s economiser. In the Babcock marine boiler clean- 
ing із done by means of a pipe 1} in. diameter, with nipples spaced 
between each row of tubes. The pipe moves through a range of 120° 
on ite axis, and the cleaning is claimed to be efficient. There is a 
deposit in all boilers using bituminous coal, which is too 
gammy to be removed, either by scra or by a steam jet. 
Probably producer gas, well made, and free from hydro-carbons, 
will not produce such a deposit. | 


~~ 


THREE-PHASE DISTRIBUTION FOR POWER . 


AND LIGHTING. 
` ву SYDNEY WOODFIELD. 


WrirH the present knowledge of three-phase working, it 
appears strange that its merits for lighting and power dis- 
tribution are 8o little known in this country, as for trans- 
mission and conversion into either low tension alternating or 
continuous currents it presenta no difficulties whatsoever, but 
on. the other hand, affords a complete solution of the problem 
of supplying lighting, and within fairly wide limita, power 
also, for central and outlying districts. 

Three-phase systems are now being largely put down on 
the Continent and in America for power and lighting, while 
in this country high frequency single-phase systems are still 
put down ; such systems are fatal to the commercial success 
of the undertaking, and in time must be replaced by the 
polyphase system. a 

Generators can now be built for 10,000 volts or more in 
machines of moderate sizes, with a cost of only 6 or 7 per 
cent. more than for machines of half that voltage, the extra 
cost covering the additional insulation required. A 10,000- 
volt machine is just as reliable as a 5,000-volt one, as the 
same factor of safety is allowed in both cases. 

In using the higher voltage, however, the cost of cables 
becomes heavy, for, according to the Board of Trade regula- 
tions, the insulation thickness for a 10,000-volt cable must 
not be less than 4} in. between any conductors, or between 
conductors and the lead (the B.O.T., however, sanctioned 
} in. for the Glasgow tramway cables, working at a pressure 
of 6,500 volts), and as practically all high tension cables are 
insulated with impregnated paper, and so require to be lead 
covered, it will be seen that the lead itself will cost no 
inconsiderable amount; adding to this, the large size of 
ducts required, and the extra cost of laying, the total sum 
will be a pretty substantial amount. 

It is doubtful whether the Board of Trade would allow 
any method of laying other than the solid system for this 
potential, and the author estimates the cost of a 0'1 sq. in. 
three-core stranded paper cable, including laying, excavating, 
troughing, &c., at about 20s. per yard. 

It is unnecessary to enter into the relative merits of the 
various frequencies to be used, as each has its own particular 
sphere, but for lighting and power distribution a frequency 
of 40 cycles per second may be taken as a good all round 


standard. 


The advantage of the three-phase system for distribution 


for lighting and power work lies in the fact that it can be 


economically used for transmission over considerable dis- 
tances, and thus a central station can do a large amount of 
business by supplying power to the outlying factories and 
mills, and in the supply of small lighting plants in the out- 
lying districts. Another advantage lies in the fact that 
rotary converters can be operated, and direct current for 
tramways or light railways can be produced, or direct current 
may be required for lifts, hoists, &c., or for electrolytic 
work. The disadvantage of the two-phase system, as com- 
pared with the three-phase, taking first the two-phase three- 
wire system, is that for a definite amount of power to be 
transmitted at a definite pressure with a given loss, the 
amount of copper is considerably in excess of that required 
for the three-phase system under the same conditions, and, 
moreover, the system on inductive load is very difficult, if 
not practically impossible, to operate. 

The two-phase four-wire system possesses similar disadvan- 
tages to the two-phase three-wire as regards copper, but for 
lighting solely is fairly satisfactory, while on inductive load 
the operation is difficult. It will be seen that such a system 
must be divided into groups or sets of groups, this division 
naturally overcoming many advantages, and, moreover, it 
becomes necessary to control each group by means of an 
induction regulator, as the load factor of the various groups 
may be entirely different owing to the peculiarities of the 
different neighbourhoods into which the groups run, con- 
sequently, to keep constant pressure adjustment on each 
group requires careful attention. 

With à two-phase generator both groups are of course 
influenced by the same field, although, as stated above, they 

D 


2 THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,258, ЈАХСАНҮ 3, 1902. 


immediate object of that section was to prevent the company 
having any right to use the streets in any sort of preferential 
way which would interfere with ordinary traffic: and that 
‘paving,’ as expressly mentioned in that and other- sections 
of the Act, must include the ordinary materials of the road 
upon which the ordinary traffic travels. It is impossible 
to exclude ‘the surface’ from ‘the paving, nor can the 
company be relieved from the duty of maintaining that 
surface in good condition and repair, so as not to be a danger 
to the ordinary traffic. 
posed on them by the Tramways Act, which is incorporated 
with their private Act. Thus from the beginning 
and as to one and all of the Tramways Acts, it has been a 
condition of the user of this tramway by the defendants that 
they should at their own expense ‘at all times’ maintain 
the roads in good condition, paved in such a way as the road 
authority shall direct. That duty was deliberately left un- 
performed by the defendants at the time and place of the 
injury to the plaintiff. · His right to compensation seems to 
me to be clear. As to frost and snow causing 
slipperiness, I hold that the company’s liability must be 
qualified by reasonable limitations—that is, it is not an 
obligation to insure against all dangers and accidents. I hold 


A similar duty is im- 


it is only their duty to take all reasonable precautions to 
construct the road properly. In this case their 
offence was aggravated by disregard of the directions of the 
road authority. In my opinion they are liable, 
and I think this appeal should be dismissed with costs." 


The other members of the Court having concurred, a stay 


of execution was granted on certain terms pending an 
appeal to the House of Lords. 


The importance of this decision becomes apparent when 
we recollect that nearly all tramway companies, both in this 
country and in Ireland, are governed by provisions similar 
to those under discussion in this case. Before the introduc- 
tion of electricity as a motive power, it was to the interest of 


the tramway companies to keep their part of the roadway 


Upon the departure of horses, 
it became no longer necessary to lay sand on the spaces 
between the rails, no matter how inclement the weather. 
Seeing that іп many streets where tramways run, the greater 
part of the roadway is taken up with the track, it is obvious 
that this duty imposes an unfair tax upon the electric tram- 
way companies. We are not surprised that the present case 
was strenuously fought, as in the course of the former pro- 
ceedings, it was stated that it would cost at least £2,000 a 
year to provide sufficient sand for the purpose of keeping the 
Dublin streets in proper order. 


in as good order as possible. 


Assuming that the decision of the Irish Court of Appeal 
will be upheld in the House of Lords, we anticipate that 
. many other serious questions may arise on the construction 
of the section which has imposed this liability upon the 
Dublin United Tramways. Thus if the laying of sand is 
necessary for the purpose of keeping streets in good order 
and repair, it may be argued that sweeping, watering, and 
general scavenging come under the same head. This 
argument was naturally used by counsel for the Dublin 
Tramway Company ; but the Chief Justice brushed it aside, 
with the observation that only reasonable precautions for 
safety need be taken by the company in endeavouring to 
fulfil their statutory duty. It is clear to anyone who reads 


the Tramway Act of 1570, that at that time no legislator 
ever contemplated that trams would be run through the streets 
without the aid of horses. The private Acts which give powers 
to the electric companies, contain no definition of ** good 
order and repair ; " they follow the words of the public Act 
without any material alteration. What is the consequence? 
Precautions which the companies have been taking for their 
own protection, have now assumed the role of a statutory 
duty; by an ingenious extension of the meaning of an 
expression in ап Act of Parliament electric tramway com- 
panies must conform to, and faithfully carry out, any in- 
structions given to them by the road authority, who may say 
* Unless you water your part of the roadway in the summer, 
we shall prosecute you for not keeping the road in proper 
condition." Some local authorities delight in placing a 
burden on the shoulders of companies who own an under- 
taking which they would like to work on their own account. 
Bitter experience has taught the “private undertaker "' 
what fierce opposition he has to meet with on the part of the 
local authority in his district which is anxious to purchase 
his undertaking in furtherance of the “glorious” principle 
of municipal trading. 

The recent case of Wigham, Richardson & Co. v. The 
Walker Urban District Council? afforded a useful illustration 
of this. 
ground on either side of a highway running through the 
Council's district. For convenience, the plaintiffs had laid 
a tunnel under the highway, beneath which they placed 
certain electric cables. At the request of the Council they 
filled up the tunnel (the Council having complained that it 
was a danger to the highway), but left their mains /n situ 
quo ante, The Council brought an action in the Chancery 
Division claiming a declaration that they were entitled to 
have the mains removed. At the hearing it was admitted 
that their object was to prevent the plaintiff company, who 
are probably the largest ratepayers in Walker, from using a 
private supply of electricity instead of that which the 
Council were able to furnish under their provisional order ! 
We are glad to say that in this instance the local authority 
were foiled, as the Court refused to make any declaratiun. 

So with tramway companies. The natural result of 
working electric tramway systems under obsolete statutes, 
which were drafted to meet the requirements of horse 
traction, has been to place undue power in the hands of the 
local authority. Were that power judiciously and fairly 
wielded, there could be no complaint; but sad experience 
has amply demonstrated the possibilities of “ municipal 
blackmail.” 


In that case the plaintiff company’s works occunied 


—— —— —........ñ8 ...... 


Tur paper read a few weeks ago by 

FF Messrs. Frith and Lamb before the Man- 
chester Section of the Institution of Elec- 

trical Engineers, considered the effect of the repeated impulses 
of the driving power upon a shaft when such impulaes happen 
to coincide with the period of oscillation of the shaft itself. 
Considering a shaft as a torsion member fixed at one end and 
carrying a double ballistic pendulum to represent the fly- 
wheel or generator, it is evident that if the pendulum be 
defleeted through a given angle producing torsion m the 


shaft, it will, when released, be carried by the elasticity of 
J 8 
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be found that even in the event of having to pull out 
reveral miles of concentric cable, the balance will lie with 
the three-phase system. 

As much has been said regarding the use of induction 
potential regulators, it may not be out of place to give a 
brief description of this useful piece of apparatus. 

An induction regulator is very similar to an induction 
motor, the primary winding being placed on the movable 
core, whilst the secondary is placed on the stationary core; 
the primary is connected in shunt across the mains, whilst 
the secondary is in series with the mains. The potential in 
each phase of the secondary winding is constant, but, by 
varying the relative positions of the primary and secondary, 
the effective voltage of any phase of the secondary can be 
varied from maximum boosting to zero, and 80 on to maxi- 
mum lowering. The coils are former-wound, and insulated 
in a similar manner to the coils of induction motors. The 


method of operating is either by hand or by a motor; in 


the first case, the movable core is rotated by means of a 
hand-wheel, but when the regulator has to be operated from 
а distance, a small motor is arranged for driving the core 
through a suitable gearing. 

The motor can be either a polyphase or continuous current 
one, and is controlled by a small double-pole, double-throw 
switch, thus throwing the switch in one direction lowers the 
voltage, and vice versá. In order, however, to stop the 
motor on reaching the limits of regulation when moving in 
either direction, a limiting switch is provided, which opens 
the switch automatically. The efficiency of these regulators 
is somewhat higher than that of an induction motor of the 
game capacity, but as they have no moving parts to create 
a draught, they cannot, except in small sizes, be made self- 
cooling ; for the larger sizes they are made for oil or air- 
blast, cooling, depending on which is most convenient for the 
work on which they are being used. 


ELECTRICAL PROGRESS AND LEGISLA- 
TION: THE NEED OF REVISION. 


[COMMUNICATED. | 


THE paper on the above subject, read by Mr. R. Percy 
Sellon at the London Chamber of Commerce on the 18th 
ult., is a carefully compiled and useful résumé of the diffi- 
culties under which the industry has laboured, through the 
statutory conditions by which it has been controlled. 

The growth of the socialistic principle in our munici- 
palities, which Mr. Sellon points out as a result of “the 
failure of legislation relating to water, gas, and similar 
undertakings, to provide for adequate control in the public 
interest,” has become so threatening to the very existence of 
all private enterprise, that the most strenuous efforts are 
necessary to check and control it. | 

Mr. Sellon refers to the effect of this principle upon the 
construction of the Tramways Act, 1870, and the Electric 
Lighting Act of 1882, and emphasises the contention that 
it is in the control over applications for provisional orders, 
by requiring the consent of the local authorities, that much 
of the mischief to the industry has arisen. 

It is true that the Board of Trade can dispense with the 
consent, if satisfied that it is improperly withheld; but the 
difficulty is in persuading the department that a sufficient 
reason exista for the exercise of their discretionary power. 

As you have previously pointed out, numerous cases have 
occurred in which consenta have been refused because the 
municipality own the gas supply, and in many other cases in 
order to give time to the local authority to decide whether 
they will apply for powers themselves—in all these instances 
accomplishing the one object of preventing any supply being 
given for years. 

The principle upon which the consent should be dispensed 
with is well illustrated in Sub-section 4 of Clause 54 in the 
Cleveland and Durham County Electric Power Act, 1901, which 
enacts that :—“ If any question arises as to whether the 
consent of any authorised distributor is unreasonably with- 
held. that question shall be determined by the Board of 
Trade, and the consent shall be deemed to be unreasonably 


withheld if the authorised distributors are not willing and in 
а position to give the requisite supply upon reasonable terms 
and within a reasonable time, and in considering what are 
reasonable terms and what is a reasonable time, the Board of 
Trade shall, amongst other things, have regard to the terms 
upon which and the time within which the company are 
willing and in a position to give the supply." 

This form of instruction to the Board of Trade, having 
been incorporated in an Act of Parliament, might well be 
accepted and adopted by them as a guide in dealing with the 
practical working of Clause 1 of the Electric Lighting Act, 
1888. If this were done, the dog in the manger would soon 
be disposed of, and one great obstruction to the legitimate 
development of the industry removed. 

There is common sense underlying the definition of what 
is an unreasonable objection in the clause taken 
from the Cleveland Act, for it recognises the right of the 
community to be supplied by those who prove their readi- 
ness to undertake the business at once. 

Mr. Sellon mentions the fact that no less than two-thirds 
of the 366 provisional orders granted to local authorities at 
thé end of 1900 are still in abeyance. This is really a 
public scandal, and could be remedied at once by the order 
being revoked automatically upon the expiration of the 
period stipulated for the supply of the compulsory area. 

You have dealt with the question of consent only as it 
affecta applications for provisional orders by companies, but 
it is of more importance that no such powers should be 
granted to local authorities until the sanction of the rate- 
payers has been given to the proposed speculation. If this. 
were done (and there is no reason why the same principle 
should not be applied to provisional orders as to the pro- 
motion of Acts of Parliament) very few schemes would be 
sanctioned. 

We have seen the result of an appeal to the owners and 
ratepayers in the poll recently taken on the promotion of the 
Omnibus Bill of the Birmingham Corporation. The proposed 
Bill included tramway schemes, supply of electricity outside 
the area of the city, powers to accept transfers of provisional 
orders—all in the nature of municipal trading, besides the 
more legitimate matters connected with municipal manage- 
ment. The result of the poll was a vote against the 
promotion of about 8 to 1. Another instance occurred in 
the North Metropolitan district last February, when the joint 
promotion of a Bill by the Urban Councils of Enfield, 
Tottenham, Edmonton, Wood Green and Southgate for 
supplying all those districts with electricity was defeated on 
a poll by large majorities. The informal, but carefully-taken 
poll of the ratepayers of Tonbridge in connection with the Local 
Government inquiry in May last, resulted in a vote against 
the Council's speculation by about 9 to 1, and although the 
Local Government, in granting the loan, ignored the opinion 
of the ratepayers, it was an additional proof of the opposition 


to the proposed municipal trading when the question is fully 


discussed and understood. 

What is required, then, is an active propaganda for the 
purpose of educating the ratepayers throughout the country. 
An association of the trading industry generally should be 
formed on the widest basis, with branches in every town. 
All trades are menaced, those in which the municipalities are - 
already engaged include, as Mr. Sellon points ont, not merely 
the provision of water, which is closely linked with sanita- 
tion, but the business of gas supply, tramways, electricity, 
bakeries, banking, building, coal merchants, colliery owning, 
fire insurance, hotels, games, kursaals, refreshment rooms, 
theatres, manufacture and sale of electric fittings, of residual 
products of gas, milk supply, pawnbrokering, printing, 
steamboats, tailoring, telephones, &c., а tolerably long stride 
towards the goal of universal municipal trading and the 
abolition of private enterprise. | 

The opening remarks of Lord Avebury at the London 
Chamber of Commerce meeting were conclusive as to the 
baneful influence of Government interference with private 
enterprise, the position of the railway service under State 
control in India, which he contrasted with that in the 
United States, the Argentine, and China, where private 
enterprise drew a large amount of British capital, and prov- 
ing the enormous advantage to the community of leaving 
all such business in the hands of the commercial trading 
classes. 


—— ааа нин 
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THE FACTORY AND WORKSHOP ACT, 1901. 


THE passing of the Factory Act, 1901, which came into 
force on January 1st, 1902, is, from an industrial point of 
view, the most important event of the recent session. The 
outcome of a long-standing promise made by the present 
Government, it certainly cannot be said to have been 
redeemed too soon, for a Bill of a similar kind has been laid 
on the table of the House of Commons every year for several 
years past. In view of its importance generally to every 
industry, and of the fact that electric lighting and power 
stations are now for the first time specifically referred to as 
coming within the definition of the word “ factory,” we pro- 
pose to give an outline of its object and of some of its more 
important provisions. 

The Act consists of 165 sections, which are made up of 
all the old Factory Acts (1878—1895), together with a 
number of important amendments, which were discussed in 
the early part of the session of 1901 as an * Amendment 
Bill," and were subsequently incorporated with a Consolida- 
tion Bill. It would be impossible, therefore, for anyone who 
has not followed the Act in all its stages, or who has not an 
intimate knowledge of factory law, to make out, by looking 
at the text as it now stands, what parts are new and what 
are old. In addition to this certain alterations of minor 
importance were made in the drafting office without the 
express sanction of Parliament, and the language of the 
older Acts is in many instances so much altered that they 
cannot be easily recognised. 

To begin with, the chief alterations in the law may be 
said to be :—(1) The introduction of new regulations 
giving the Home Secretary power to make orders with 
regard to dangerous trades ; (2) the prohibition of employ- 
ment of children under 12 in any factory or workshop ; 


` 


(3) the provision of means of ventilation and the drainage 


of damp floors ; and (4) theshifting of much of the respon- 
sibility for the proper execution of factory law from the 


shoulders of the factory inspectors on to those of the local 


authorities. 

In the following outline we propose to draw special atten- 
tion to those portions of the Act (а) which are new—-that is 
to say, which did not appear in any of the previous Factory 
Acts ; (b) which affect industries connected with the supply 
of electricity and electrical apparatus. 

The Act is divided into ten parts, which are as follows :— 
Part I.: Health and Safety; including (1) Health; 
(2) Safety ; and (8) Accidents. Part II.: Employment ; 
including (1) Hours and Holidays; (2) Special Exceptions as 
to Hours and Holidays; Overtime; Nightwork; Inter- 
mittent Employment; Supplemental; (3) Fitness for Em- 
ployment. Part III.: Education of Children. Part IV.: 
Dangerous and Unhealthy Industries, including (1) Special 
Provisions; (2) Regulations for Dangerous Trades. Part 
V.: Special Modifications and Extensions Relating to (1) 
Tenement Factories; (2) Cotton Cloth and other Humid 
Factories; (3) Bakehouses; (4) Laundries; (5) Docks; 
(6) Buildings; (7) Railways, Part VI.: Home Work. 
Part. VII.: Particulars of Work and Wages. Part VIII.: 
Administration, including (1) Inspection; (2) Certifying 
Surgeons; (3) Local Authorities; (4) Special Orders; (5) 
Notices, Registers, and Returns; (6) Miscellaneous Pro- 
visions. Part IX.: Legal Proceedings. Part X.: Supple- 
mentary, dealing with (1) Application and Definitions; 
(2) Application of Act to Scotland and Ireland; (3) 
Repeals, &c. 

That part of the Act which deals with “ Health and 
Safety," contains all the similar provisions of the older Acts, 
with certain important amendments and additions. In cases 
where the Secretary of State is of opinion that the pro- 
visions of the Act, or of the law relating to public health, 
іп so far as it affects factories, workshops, and workplaces, 
have not been carried out by any District Council, he may, 
by order, authorise an inspector of factories to take, during 
such period as may be mentioned in the order, such steps as 
appear necessary or proper for enforcing those provisions 
(Sec. 4 (1)). By the same section, plenary powers are con- 
ferred upon inspectors to do such things as the local 
authority may have left undone. 

New and important provisions are introduced with regard 


to temperature and ventilation in factories. Thus it is pro- 
vided by Sec. 6 that adequate measures must be taken for 
securing and maintaining a reasonable temperature in each 
room in which any person is employed, but the measures so 
taken must not interfere with the purity of the air of any 
room in which any person is employed. Ventilation has also 
received the attention of the Legislature. Hitherto, occupiers 
of factories have only been compelled to provide ventilation 
by mechanical means in places where grinding, &c., are 
carried on in such a manner as to cause the generation of 
dust to an injurious extent. In future, by Sec. 7 of the 
new Act, sufficient means of ventilation shall be provided 
and sufficient ventilation shall be maintained in every room 
in any factory or workshop. The Secretary of State is to 
prescribe-the standard of ventilation. | 

In the case of а manufacture which renders the floor liable 
to wet, adequate means must be adopted for draining off 


‘superfluous water. 


With regard to provisions for the safety of persons 
employed in factories, steam boilers are now for the first 
time brought within the category of ** dangerous machines." 
By Sec. 11 (1) every steam boiler used for generating steam 
in a factory or workshop, or in any place to which any pro- 
visions of the Act apply, must have a proper safety valve 
and proper steam and water gauges, and must be inspected at 
stated intervals by a competent person." This provision 
will relate to boilers used in electrical works, which are now 
included in the term factory. 

The jurisdiction of justices to make orders with regard to 
the use of dangerous inachines (including boilers) is slightly 
enlarged by the new Act. Thus by Sec. 17 a Court of 
summary jurisdiction, on being satisfied that any part of the 
* ways, works, machinery or plant " used in a factory, &c., 
is dangerous to life or lim5, may prohibit its use either 
entirely, or until it is altered or repaired. This power formerly 
extended to machinery simpliciter. 

With regard to accidents, those portions of the older 
statutes which provided for notice of accidents, and inquiries 
into the cause thereof, are reproduced in Sub-secs. 19—22 of 


. the new Act. 


Omitting certain changes in hours and periods of employ- 
ment, which are dealt with in Sub-secs. 28—60 of the Act, 
the next important innovations are contained in Sub-secs. 61 
and 64 under the heading “ Fitness for Employment.” By 
Sec. 62 it it provided that a child under the age of 72 must 
not be employed in a factory or workshop unless lawfully so 
employed at the commencement of the Act. The age limit 
was 13 under the older Acts. With regard to certificates 
of fitness, certifying surgeons are how empowered to qualify 
certificates issued by them with conditions as to the kind of 
work on which a child or young person may be properly 
employed. In past years the surgeon’s power was limited to 
the mere issue of a certificate [see Sec. 64 (6) ]. 

Secs. 79—86 contain the new provisions relating to the 
power of the Home Secretary to make regulations for 
dangerous trades. As these are new in their entirety, it 
would be superfluous to deal with them in these columns. 
One important point is worthy of notice, however, and that 
is, when an inquiry is instituted to consider whether any 
and what regulations shall be made in any particular trade, 
masters and men will Lave a locus síandi to be heard before 
the court of inquiry. Regulations made by the Home 
Secretary under these sections must lie on the table of both 
Houses for 40 days after they have been passed. During 
that period their validity may be called in question, and 
they may, if necessary, be annulled. It is unlikely that 
generating stations, or any factory where electrical apparatus 
is manufactured, will be subjected to regulations of this 
kind. 

The Act is to a certain extent limited in its application to 
particular industries, Thus a dock is not a factory for all 
the purposes of the Act. It is provided, however, by Sec. 
104 that the provisions of the Act with respect to (1) power 
to make orders as to dangerous machines; (2) accidents; 
(3) regulations for dangerous trades; (4) powers of 
inspectors; and (5) fines in case of death or injury, are to 
have effect as if every dock, wharf, quay and warchouse, and 
all machinery or plant used in the process of loading or 
unloading or coaling any ship in any dock, harbour and 
canal were included in the word “factory.” It will be seen 
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that this greatly enlarges the definition of factory as used in 
Rec. 23 of the Factory Act of 1895, with the result that the 
scope of the Workmen’s Compensation Act, 1897, which 
applies to all factories as defined by the Factory and Work- 
shop Acts, is considerably extended. | 

By Sec. 106, railway sidings, not being part of a railway 

within the meaning of the Railway Employment (Preven- 
tion of Accidents) Act, 1900, are brought within those pro- 
visions of the Act which, as above pointed out, are applicable 
to docks. | 

By Sec. 110, salutary rules are made to prevent the 
occapier of a factory giving out wearing apparel for repairs 
in any home, in which the inmates are suffering from any 
infectious disease. 

By Sec. 144, а person engaged in, or being an officer of any 
association of persons engaged in the sametrade or occupation 
as a person charged with any offence under the Act, must 
not act as a Justice of the Peace in hearing and determining 
a charge. The words in italics are new. 

Such are the more important new provisions in the body 
of the Act; but Schedule VI. contains, in parag. (20) 
thereof, a provision of very material interest to electrical 
engineers and manufacturers, and the occupiers of gene- 
rating stations. It provides that in the list of non-textile 
factories to which the Act is to apply there shall bé included 
* electrical stations "—that is to say, © апу premises, or that 
part of any premises, in which electrical energy is generated 
or transformed for the purpose of supply by way of trade, or 
for the lighting of any street, public place, or public building, 
or of any hotel, or of any railway, mine, or other industrial 
undertaking.” Upto the passing of this Act there was cou- 
siderable doubt whether a generating station was a factory 


within the meaning of the Acts. We recall one case in 


which it was argued that a generating station was a factory 
in which an article was manufactured, and that it there- 
fore came within the Acts! As a general rule, we believe 
that occupiers of such institutions have admitted the factory 
inspector, and have conformed to his requirements. Under 
the new Act this will be compulsory, not optional. 

Mr. Evans Austin, in the new edition of his work 
on “The Law Relating to Factories and Workshops.“ 
thus summarises the effect of the new provision of Schedule 
VI. :—* This is new. Any premises or the part of any 
premiees in which electricity is generated for supply by way 
of trade, or current in bulk, or for lighting streets, public 
places, or buildings, hotels, railways, mines, or ‘ other in- 

ial undertakings,’ will now be a non-textile factory. 
Premises which are used in а private capacity, such as a 
clab or society, even though electricity may be generated 
therein, will not, however, become non-textile factories." 

It will doubtless take some time for the new Act to be put 
into working order. To judge from the number of cases 
which have recently been heard in the Courts under the 
older Acta, it is possible that the Act of 1901 may also form 
the subject of frequent discussions in the King’s Bench, for 
in the making of amendments very little (if any) effect seems 
to have been given to the cases which have turned upon the 
meaning of doubtful words and phrases. Whatever may be 
the result of the Act as regards litigation, it has at least the 
merit of consolidating a number of conflicting statutes which 
were amended and re-amended ad infinitum. The reduction 
of chaos to order is a work of which the present Home 


Secretary may well be proud. 


ELECTRIC CAR EQUIPMENTS AND THEIR 
MAINTENANCE. 


By A TRAMWAY ENGINEER, 


Srcu is the title of a welcome paper read by Mr. Wigram 
before the Newcastle Local Section of the I.E. E. It was a paper 
eminently suited for discussion, and we hope that it received 
ite full meed. Most of the important points are touched, 
but the subject is of such magnitude that the paper would 
have been inordinately long if full attention had been given 
to every detail. 

The author thinks that single truck double-deck cars are 


* (1902) at p. 266. 


the best for urban service, till the passenger density has 
become too great with the minimum headway ; and that for 
interurban work the double truck car is indispensable. 
Later on he points out that the overhang of single truck 
cars is very great, and that the cars are knocked about at 
points. To our mind the racking that these rigid cars have 
to endure, and the absurd overhang, together with their 
uneasy riding over inferior track, are quite enough to make 
us pray for the day when the last of them will have made 
way for the stately, smooth-paced, double-bogie. 

We were delighted beyond measure to that, “ speak- 
ing generally, the writer has a strong objection to maximum 
traction trucks.” In time past the Revrew has chronicled 
its antipathy to this same monster. ‘ The objections which 
apply to all types of maximum traction trucks are the slipping 
of the driving wheels, and the difficulty of proper adjustment 
of the brakes. . . . One generally sees one, or even two 
pairs of wheels picked up when a car is making a sudden 
Stop." Just so. We have lately seen the newest type of 
maximum traction truck, by a well known firm, and have no 
hesitation in saying that it looked absolutely impracticable. 
To add to the confusion of springs, levers, equalising rods, 
and unsymmetrical frame, slipper brakes were added; and it 
Seemed to us that if many of those trucks were used the 
wages sheet would require considerable enlargement. 

We are in agreement with Mr. Wigram in his choice of 
the best short truck. For ease of riding and strong sim- 
plioity we have found nothing to beat the “ Brill" truck. 
We have not tried the new * Brush" truck, but hope, for 
the sake of its British make, that it will put its American 
fore-runner into theshade. There is one point about the Brill 
truck which needs attention. It has a curious lateral motion 
when going fast, which reduces the life of the wheels very 
considerably. 

On the question of brakes, the author condemns air 
brakes for urban service, desires slipper-brakes on 
grades steeper than 1 in 12 or 15, and insists on 
an emergency brake. From recent utterances it would 
appear that there are still some people who do not 


appreciate the fact that an electric emergency brake is gene- 


rally obtained by the short circuiting of each motor on itself, 
the motors for the nonce becoming dynamos driven by the 
moving car. | 

Mr. Wigram will not hear а word in favour of the rheo- 
static brake, but we think he condemns it too easily. It is 
difficult to make motormen handle anything properly ; but 
if the rheostatic brake is used with care in conjunction with 
another brake it is distinctly serviceable, and not 
too expensive. He inclines to the side of the 
electro-magnetic friction brake, which does not call upon 
the motors so heavily. The fact is, that most of the 
motors in British cars are American, and are rated within 
an ace of their lives ; so that it does seem cruel to call on 


. them to retard as well as to accelerate. 


Mr. Wigram quotes a test which he made, showing that 
when the emergency brake was applied with the car going 
at 2 miles per hour, a current of 80 amperes flowed. 

He prefers the intermittent-flow. sand valve to the con- 
tinuous-flow type. Our preference is for the latter, as being 
more reliable and easier for the motorman. Не expresses a 
desire to have the sanding pedal change its usual position 
with the gong pedal, but we do not think the rearrangement 
would carry any advantages. It is possible to place the 
sand pedal so that it can be actuated by the heel, while the 
toe is clicking the brake pawl. For sudden braking, it is 
usual to sand with the right foot, and to lock the brake with 
the left. 

Life-guards are being patented every day, many of them 
being provided with an advance gate, or trigger, which folds 
back and releases the life-guard when struck by a body. 
There is no doubt that a life-guard is essential. It appeases 
the coroner somewhat. 

To return to the beginning of the paper for a moment, 
the author does not consider the reversed staircase an 
improvement. It may not be ideal for loading and unload- 
ing passengers quickly, but it obviates: any possibility of a 
passenger being thrown off the car by a sudden jerk; it 
utilises every available inch of the top deck, and, above all, 
it affords considerable shelter to the motorman and conductor. 
We do not understand why single-ended cars are never used. 
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All that is required is a loop, or triangle, at the termini, 
and that should not be a fatal objection in most cases. You 
have then one staircase only, one controller, and half the 
number of cables under the car. The motorman can be 
housed in a compartment half the size of an ordinary plat- 
form, and you obtain from four to six more seats than with 
a double-ended car of any type. 

The idea of fixing real air extractors, instead of the ordi- 
nary clerestory windows, and of leaving some of them 
without cut-off grids, so that some ventilation is compulsory, 
is an excellent one. A car full of people who wash every 
Saturday is neither pleasant to enter, nor to dwell upon. 

It is mentioned that dash plates are made sometimes of 
#-in boiler plate, which protects to some extent the controller 
in а collision. The best way to protect the controller is to 
attach it so lightly to the platform that, when the dash is 
knocked in, the controller simply goes with it without 
breaking the frame. At the same time a few inches of slack 
should be left in the cables entering from below. 

From conversations with manufacturers of trolley. wheels, 
we understand that every engineer has his own opinion as to 
the shape and size of wheels. Mr. Wigram is no exception, 
but his reasons for choosing his particular type are not suffi- 
ciently convincing. He proportions wheels so that wheel 
and bush wear out together. Except on a side-runnin 
system, this would mean a very heavy wheel (23 to 34 lbs.). 
Some people prefer to lighten the wheel, and use the bush 
twice. We have never been much impressed with the 


several types of self-oiling hollow spindles .on the market, . 


trusting rather to the nightly oil can, as being less expensive 
in the long run. 

If Mr. Wigram thinks, as he says, that the two principal 
types of swivel trolley head leave little to be desired, he has 
Leen singularly fortunate in his experience. 

For double-deck cars, the enclosed spring trolley standard 
is most widely used. That standard is the most desirable 
which best fulfils these conditions :— Constant pressure at 
trolley wheel for varying heights of wire; easy swivelling 
and vertical motions; waterproofness; easy adjustment of 
tension ; absence of internal insulators ; checks for extreme 
movements, either up or down. 

It is difficult to understand why the author prefers to use 
the parallel notches of the controller rather than the series 
notches, when one motor has been cut out, It is the old 
Walker method against the General Electric, and the latter 
is generally favoured, as the whole of the resistance is used 
in starting, instead of only the parallel portion. 

The practice mentioned of using multicore cables instead 
of a bunch of cables in a canvas hose is one which will 
spread. | | 

The last part of the paper is devoted to “ Maintenance." 
It is treated rather scantily, and is too large a subject to 
tackle in the short space at our disposal. 


THE SIZE AND WEIGHT OF SPHERES. 


By ROLLO APPLEYARD. 


In an article entitled © A Note on Wires," which appeared 
in the ELECTRICAL REVIEW of March 1st, 1901, the writer 
described а simple method for calculating the change in 
weight of a wire, corresponding to a definite small change of 
diameter. It is there shown that for any given material a 
constant can be found, which, when multiplied by the 
number representing the diameter of a given wire in mils., 
expresses the change in weight of unit length of the wire 
in pounds. It is satisfactory to observe that this “ mil- 
constant" is being utilised by manufacturers as a ready 
means of determining the error in weight of wires, produced 
by an error in the die, or by the stretch, in the process of 
drawing or covering it. Conversely, it enables cable makers, 
from the actual weight of a trial length, to calculate by 
simple division the corresponding number of mils. to be 
added or deducted from the next run of work, in order to 
attain accuracy of weight. 

The application of the same principle in the manufacture 


of spheres is a simple piece of arithmetic ; so simple, in fact, 
that the writer would hesitate to put it on record here were 
it not that he has found it a valuable aid, especially 
in the design of dies and other tools intended to produce 
ure of given gauge and weight. The “ mil-constant "" in 
this case is a number which when multiplied by thesquareof the 
diameter of the sphere, expressed in convenient unita, gives 
the weight corresponding to the addition or substraction of 
a 1 mil. spherical shell of given material of that diameter. 

As а familiar example we may suppose that the diameter 
is expressed in mils., and the weight indwts. The weight, 
р, in dwts. of any sphere of diameter d mils., and density 
A i8 

р = 55179 d? A x 10-9. 


To find the **mil-constant" we could plot a curve co- 
ordinating p and d, and proceed as described in “A Note on 
Wires " (1.c.), but the result can be arrived at more quickly 
by differentiating the above expression, whence we obtain 

CF = 1565587 А x 10-6 

This means that for any ball whatever, of diameter d mils. 
and density A, one mil. more or less in the diameter 
will make a difference in the weight of the sphere of 
0:0000000165537 d? A, the weight being in dwts. Thus 
for steel balls, using mils. and dwts., where A = 7:8, the 
mil-constant is 1:291 x 1077; for spherical lead bullets, 
where A = 11:3, the mil-constant is 1:871 x 1077; for 
ivory billiard balls, where A = 1:917, the mil-constant is 
38:173 х 10-8; and for golf balls, where А = 0°935, the 
mil-constant is 1°548 x 1078. These numbers are to be 
multiplied by the square of the given diameter. 

To exemplify the use of this mil-constant, we can de- 
termine the differences in diameter Corresponding to the 
favourite sizes of golf balls. The paint on a golf ball weigbs 
about 0:5 dwt., and there are further differences due to 
variations in the markings, but these for our purpose can be 
disregarded. Assuming A == 0°935, the diameter of a “274” 
(i. e., 27°5 dwts.) golf ball calculates out to 1,747 mils. 
Making use of the above mil-constant, the weight in dwts. 
of 1 mil. more or less on such a ball is 


1:548 x 107? x 1,747? = 0:0472 dwts. 


It follows that an extra 4 dwt. makes a difference in 
diameter of 10:6 mils., or about one-hundredth of an inch. 
The player who can distinguish between the sizes of a “27” 
and a “274°” golf ball, may therefore congratulate himself 
upon possessing very fine perception of the relative dimensions 
of bodies. 


THE TESTING AND MANAGEMENT OF 
ELECTRIC MOTORS. 


By P. T. WHITE, Wigan Electricity Works. 


(Continued vom Vol. 49, page 1069.) 


BRAKE methods of testing for efficiency, however serviceable 
they may have been in the old days before the design and 
calibration of electrical measuring instruments reached their 
present excellent standard, can scarcely be recommended. 
They are undoubtedly cumbersome, and require & certaiu 
amount of skill in order to get approximately correct results. 
I have never seen this method applied to the testing of elec- 
tric motors, but I have painful recollections of some steain 
engine tests in which it figured prominently.  Heedless of 
the fact that three different indicators, successively employed, 
gave precisely the same figures, the brake worked on its own, 
and gave, often for the same loads, different results. I have, 
however, an open mind on this matter of brakes, and am open 
to persuasion. 

Referring to efficiency tests for motors, I give the following 
formula as useful :— 

dq E N dc x 100 

mE Хх mC 

In the equation 4 = dynamo quantities and m = motor 
quantities, 


— per cent. efficiency of combined set. 


Vol. 50. No. 1,258, Janvarr 3, 1902.] "THE ‘ELECTRIC AL REVIEW. | 9 


To those—and my experience teaches me there are 
many—who cannot grasp the full significance of an equation, 
the following simple rule is given :— 

Multiply the watts on dynamo side of combination by 
100, and divide the result by the watte taken by motor to 
get the combined efficiency. 

The methods of testing for fault& and insulation will be 
discussed later. Records should be kept of all tests—in 
particular the efficiency tests. These will be found of great 
value to the assistant in charge of the department, and will 
enable him to employ for particular loads motors having a 
comparatively high efficiency. 

With reference to motor management, I shall confine my 
remarks to the practice that usually obtains in central station 
work. At the outset, I regret to say that, except in a few 
large and well-managed stations, this department does not 
receive the attention its importance demands. It either geta 
into the hands of a man of no previous ex- 
perience, and little mechanical training, or, 
what is still worse, it falls a prey to a number 
of self-assertive satraps, in whose hands it 
sooner or later collapses like a house of cards. 
The fact that little or no effort is put forth 
to attract the power user, the constantly 
recurring breakdowns, the irregular service 
attendant on improperly designed systems, 
and the glaring inexperience written large 
on every detail of the plant arrangement, 
account for the small demand for electric 
power in many places where a field for con- 
siderable development exists. It is only 
when one comes to the consideration of the 
personnel of these motor departments that 
one begins to realise why it is that the 
designer of dynamo-electric machinery is a 
man of mystery and gloom. 

It will I believe, be wholly unnecessary 
for me to say that, where possible, com- 
pound-wound generators should be employed 
in preference to simple shunt machines. The exigencies 
of nearly all combined stations prevent this, because 
of the usual practice of employing the compounding 
fer traction purposes. Where the number of motors sup- 
plied by an outer and the neutral is large, steam balancing 
becomes a necessity. It is far more flexible, and in reality 
can be made as automatic as any electric balancer system. 
It ів also far more reliable. In either system the battery 
will be in parallel for “cushioning” purposes wherever 
motor power is supplied from shunt-wound generators, as it 
is well known that these machines are peculiarly sensitive 
to the vagaries of a network, their E.M.F. falling and 
rising with any decrease or increase of resistance in the 
external circuit. 

Starting at the beginning, it will not be out of place if we 
consider the motor connections. It will be found advan- 
tageous to have “а rule of the road in these. If the D.P. 
switch is placed ** before the fusible cut-outs, the operation 
of inserting a fuse can be carried out without risk of shock. 
Again, if it be determined that certain terminals of the D.P. 
switch—say, those furthest apart—shall be the “live” 
terminals direct from the service boxes, it wil] tend to sim- 
plicity in testing and repairing operations, and if consistently 
followed no one need for a moment remain in doubt as to 
what metal on a board is alive or not. 

It may not perhaps be out of order if I digress for a 
moment to give a few suggestions to those whose knowledge 
of and experience in this kind of work is limited. The 
diagram shows the connections for a motor with meter in 
circuit. 

It is in some places & usual practice to employ a red or 
otherwise marked cable for the purpose of distinguishing 
the "live" main to motor; while this is very commend- 
able, it is nevertheless a good plan to test for the field in the 
following manner, as errors of connection are likely to result 
in damage to the motor, inconvenience to consumers, and 
injustice to manufacturing engineers. 

Remove the '*armature" cable, either at the starter or 
motor, keeping same from contact either with * earth " or 
motor case. Next close the D.P. main switch and move the 
starter lever to the first live contuct. If the connections 


Shunt to 


‘raised even when the motor is doing its work. 


are right the motor field will be established, and when the 
lever is released a flash will result, due to the breaking of 
the shunt circuit. Then connect up the armature cable, oil 
the bearings, and see that all cables, connections, &c., inside 
the motor case are clear of revolving parta. The motor 
can then be started up in the usual manner. Should the 
motor run the reverse way, the simplest way to remedy this 
is to stop and change over the shunt connections. There is 
another way to effect this, but until considerable experience 
in the running of motors, and a sound knowledge of the 
technical principles on which they work have been gained, it 
will be as well not to employ it in the case of compound 
motors. It is this: make the armature” connection on 
the motor the live connection, and the “live” connec- 
tion the “ armature.” Reversing the main leads alone will 


not be attended with any effect, so far as the control of the 
direction of rotation of the motor is concerned. 


It will be 


+ Main to M 


Live Main 
А line has been accidentally omitted from the figure, above the words Live Main.’’—Eps. El. xc. Rx v. 


DraGRaM OF CONNECTIONS OF MOTOR AND ACCESSORIES. 


well also if the following usefal hinta are carefully borne in 
mind :— 

1. That the “lead” (for increasing loads) is, contrary to 
that of a dynamo, backward against the direction of 
rotation. 

2. That a backward lead is attended with demagnetisation 
of the motor field. 

9. That any decrease of the field excitation will cause the 
motor to run faster. 

4. That giving a backward lead to the brushes should 
always be accomplished with discretion, especially with 
machines taking a heavy current. 

5. That should sparkless commatation ensue as the result 
of a backward lead with load “on,” try what will result by 
opening the main switch before finally screwing down the 
brush rocker. 

6. That the starter is no, by any means intended to be a 
shunt breaker. | 

7. Thatthe efficiency of a motor falls as ite load increases, 
and that for this reason it will be found economical to employ 
machines “ well on top of their loads.” 

8. That a drum-wound armature will continue its work 
even when there is a dislocation in its circuit, or even with a 
* burnt-out " coil. 

9. That, unlike a dynamo, the brushes of a motor can be 
* Making а 
switch of the commutator” should only be resorted to in 
cases of emergency. Once the brushes are raised, and the 
motor perceptibly slackens its speed, they should be kept up 
until the starter lever flies back to the off position, thus 
putting in the necessary resistance in the armature circuit for 
the next start. 

10. That a loose or broken armature connection, or a 
burnt-out coil on a drum, will be evidenced at the com- 
mutator by a “flash over” spark and marked commutator 
bars. 

11. That the insulating bushes for the brush spindles are 
by no means mechanically strong. 

12. That though a simple shunt machine is to a large 
extent self-regulating, it is not so much so as a differentially 
compounded one. (Zo be continued.) 


—— ———— ——— 


10 | THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,258, January 3, 1902. 


THE TRANSFORMATION OF THE UNDER- 
GROUND RAILWAY. 


I. 


Now that the award in the arbitration case between the 
Metropolitan and District Railways is generally known, it 
may not be out of place to put before our readers a retro- 
spective view of the situation which led to the attitude taken 
up by the Board of Trade when the two companies failed to 
arrive at a mutual understanding as to the method of elec- 
trical working which should be adopted on their respective 
lines. | 


The arbitrator's report is what most thinking people had 


anticipated, and the comments of & jaundiced contemporary 
suggesting that the whole inquiry was a solemn farce with 
a verdict agreed upon beforehand between the parties, is a 
grave slur upon the Hon. Alfred Lyttleton and his coadjutors, 
and on the proverbial impartiality and fairness of an 
English tribunal. The decision of the Board of Trade 
was published in the Review for December 20th, 
and we wil at once hark back to April 9th, 1900, 
when Sir J. Wolfe Barry and Sir William H. Preece issued 
their first report on the experimental trials of an electrical 
train between Earl's Court and High Street, Kensington. 

The experiments and tests referred to in this report had 
been carried out two or three months previously under a 
contract made between the companies and Messrs. Siemens 
Brothers, dated November, 1898. The section of line 
between the above-named stations was particularly well adapted 
for such experiments, as it comprised almost every obstacle 
and difficulty likely to be met with in the introduction of a 
new system of traction on any portion of the system of the 
two companies concerned. 

Some there are who have not hesitated to characterise the 
expenditure of some £30,000 on these experiments as a 
wicked waste of the shareholders' money, as no such trials 
were required, except for the purpose of giving the con- 
sulting engineers some practical knowledge of electric trac- 
tion. Others have stated that the demonstrations were 
necessary to convince the directors and sbareholders of the 
two companies that electric traction was not a myth. With 
this, however, we do not intend:to concern ourselves, во our 
remarks will be confined to the tests and the resulta deduced 
therefrom. 

The distance between the stations is a few yards in excess 
of three-quarters of a mile, and the experimental train, 
which we described and illustrated in our issue of May 
. 25th, 1900, was made up of six vehicles (a motor in each end 
carriage, with four intermediate coaches), and the weight 
was, when empty, about 180 tons, made up as follows :— 

Two bogie motor coaches of 54 tons each. 

Four 40-ft. bogie coaches of 18 tons each. 

The leading motor coach was the only one used, the 
trailing motor coach running idle. 

The weight of the electrical train was some 40 tons in 
excess of the ordinary Circle trains, due to providing a 
motor coach at each end so as to avoid shunting after every 
trip at one or the other station. In everyday working one 
motor coach would be dispensed with and its place taken by 
two or three ordinary carriages, giving total seating capacity 
at least equal to that of the present Circle trains. 

The Metropolitan and District locomotives have only a 
weight of 36 tons on the driving wheels available for 
adhesion, as compared with the full weight (54 tons) of the 
motor carriages, the whole of which could be utilised. 

The tests carried out comprised a series of automatically 
recorded observations on “tractive force," “‘ accelera- 
tion," &c. 

The average time occupied by the electrical train of 180 
tons from Earl's Court to High Street was 2 minutes 
24 seconds; that of the ordinary District Railway trains 
2 minutes 37 seconds with a train weight, including loco- 
motive and passengers, varying from 115 to 150 tons. 

The quickest record for the electrical train was 2 minutes 
8 seconds, giving a mean speed of 21 miles an hour, the 
maximum rate attained on ordinary journeys being 30 miles. 

On February 8th, 1900, а *'*tug-of-war" contest took 
place between the electromotor and a Metropolitan District 
locomotive. The steam locomotive was attached to the 


electrical train, aríd both started to push against each other 
at the same moment. 

The steam engine was completely at the mercy of the 
electromotor, which easily pushed it back, although handi- 
capped by the weight of the experimental train, which had 
not been uncoupled. | 

Other tests of a more severe character were carried out, 
but invariably in favour of electrical power. 

Three days later a load of 40 tons, equal to 800 
passengers, was distributed through the train, which was 
brought to a stand on an ascending grade of 1 in 43. A 
District Railway locomotive was coupled on in front, and 
Several attempts were made to start the train, without 
success, Then the electromotor came to the rescue, and 
hauled both train and locomotive, weighing altogether 267 
tons, up the incline with ease. 

The power exerted on that occasion is stated to be equi- 
valent to that necessary to start a train of 1,200 tons on the 
level. The maximum rate of acceleration of the electrical 
train was as high as an increment of 0:966 per second for 
each second observed. 

Taken as a whole, the engineers considered the experi- 
ments proved that electric traction could be successfully 
introduced as a motive power on the companies’ lines, 
either with or without the present system of steam, and 
that there was no need of either interference with existing con- 
ditions or any interruption of traffic. The companies’ roll- 
ing stock might also be utilised without material alteration, 
and heavier trains could be operated at higher speeds than ig 
now the case. 

The engineers specially pointed out that the “ multiple 
unit" system had not been lost sight of, and that this 
could, if desirable, be afterwards gradually introduced as 
necessity arose, but they considered the advisability of 
adopting in the first instance a system which would permit 
of the utilisation of the existing coaches to be of paramount 
importance, and outweighing any possible advantages of the 
* multiple unit" method. 

The trials also fully demonstrated that electric loco- 
motives could be substituted for steam, or vice versá, for 
working trains such as other companies might require to be 
hauled by steam for a portion of their journey outside the 
system of the two companies which might afterwards be 
electrically equipped. 

A second, but apparently undated, report was made some 
months afterwards, probably towards the end of August, 
when the train had been in continuous daily working from 
May 14th to August 14th. It was in operation for eight 
hours a day, its mileage, including shunting, was 30 miles 
per diem, and the daily trips in each direction 14, the total 
distance traversed being 1,750 miles. . 

Coal and water consumption are also given, but there is 
no need to reproduce the figures here, as the engineers found 
it difficult to make any comparison between them and those 
of a steam locomotive performing similar duties. Not only 
was the power developed by the electromotors very largely 
in excess of the power of an ordinary steam locomotive, but 
the conditions of the service, averaging three or four short 
journeys per hour, made it impossible to form а comparison 
either on the basis of mileage or time. The total mileage of 
the experimental train from November 9th, the date of the 
first trip, was 2,250 miles, and the working throughout was 
unattended by any delay or inconvenience to traffic or main- 
tenance. No expenditure incurred on repairs to motors or 
on the plant in the generating station. 

During the three months of daily working theaverage time 
occupied on the journey from Earl's Court to High Street 
was 2 minutes 20 seconds, the fastest being 2 minutes, and 
the acceleration recorded was equivalent to a rate increasing 
1°28 ft. per second, a most satisfactory result. 

Then followed a remarkable report from Mr. Thomas 
Parker, of Wolverhampton, which, however, we must leave 
for another issue ; but we may say here, in conclusion, that . 
it was in direct opposition to the opinions of Sir J. Wolfe 
Barry and Sir William H. Preece. 


Electric Lamp Manufacture in Mexico.—The first 
works for the manufacture of electric lamps in Mexico are about to 
be started. 
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ENGLISH, AMERICAN AND CONTINENTAL 
STEAM ENGINEERING. 


THE second article by Mr. P. Dawson in the Engineering 
Magazine describes a number of power stations in brief, and illus- 
trates some English and American engines, notably those at 
Glasgow. As the Musgrave and Allis engines at Glasgow are now 
vetting fully to work, an opportunity of gauging their merits will 
acon be offered. There is considerable difference between the two 
engines. 

The American engine has bored guides, an unnecessary arrange- 
ment for an engine intended to run one way only. The English 
engine has slipper guides. The American engine seems to have 
been designed with a preconceived idea of the impossibility of 
correctly aligning the crankshaft, which is divided into sections 
with two crank pins loose in one web. The Musgrave crankshaft 
is rigid, with a central bolted coupling, but with no provision 
for bad alignment. The standards vary considerably, those of 
the English engines being plain box rectangular, and wide 
spread, while the American bases are of the narrow conical circular 
type, so usual in quite small engines. The valve gear of both 
engines appears to be unnecessarily complicated, being of the Corliss 
release type. Americans seem to forget that the principal advan- 
tage of the Corliss valve, viz, cylinder drainage, half disappears 
when the valve is applied to a vertical engine. 

In Mr. Dawson's article, the Liverpool station at Pumpfields is 
also described. In this station we find that, for a 1,200-н.р. engine, 
no fewer than nine cylinders ap to have been considered neces- 
sary, and they are arranged on three cranks. 

Mr. Dawson's description of the Hull tramway engines gives a 
bint at a piece of faulty design, namely, a bearing between the 
fly-wheel and the generator. This arrangement is English, and 
though not so bad as the practice of putting fly-whcel and generator 
at opposite ends of the crankshaft, is quite bad enough. 

We cannot subscribe to Mr. Dawson’s views as to the onerous 
nature of the work of a traction station engine. Polyphase cur- 
rente, we admit, do demand exceptional design, but ordinary direct- 
current tramway work does not produce the stresses imagined. 
These imaginary stresses served the purpose of selling many 
American specially strong traction engines, which are now 
seen to be 3 strong only in comparison with previous 
American work, and by no means special as compared with English 
practice. The idea of special stresses ignores the fact that the 
maximum stress in an engine is tbat due to the steam pressure, and 
that, given properfly-wheel location, the engine stresses cannot exceed 
what the design provides, or should provide, to be borne. Varying 
load matters nothing to the engine, which does not measure its 
behaviour on one stroke by anything that happened on the previous 
stroke. Asan example of better design, we may cite the Musgrave 
engines of the Bolton tramway lescribed by Mr. Dawson, a plain 
pair of vertical cross-compound condensing engines, with fly-wheel 
and generator placed between, as they should be. 

A list of some of the principal American engines supplied in this 
country is given. It is by no means a complete list. The author 
appears, however, to be of opinion that its future growth will not 
be rapid, because of the growing carelessness of Americans, who 
certainly appear to act in many ways as though they considered 
anything good enough for the foreigner. Mr. Dawson states that 
times of delivery of English engines are now better than they 
were, and such being the case, the only reason for ordering abroad 
has disappeared, for English prices are lower than American, and 
English qualities are certainly better, especially in durability. 

Other stations described are those of Dublin, the Central London, 
and the Isle of Thanet, but in these, as in former descriptions, there 
is no information as to the cars driven, the presence of accumulators, 
tbe ratio of mean to maximum load, or anything to enable an esti- 
mate of performance to be arrived at. The article concludes with a 
brief description of the steam turbine, that coming motor which 
will demolish the difficulties of oil in boilers and solve the incrusta- 
tion problem. We are promised Continental practice in the next 


paper. 


THE DISASTER ON THE LIVERPOOL 
OVERHEAD RAILWAY. 


A FR, which resulted in the loss of six lives and much damage to 
the Dingle Station and rolling stock of the Liverpool Overhead 
Electric Railway, took place on Monday evening last week. Shortly 
before six o'clock a train consisting of three carriazes entered the 
Herculaneum Tunnel, which forms the terminal length of the rail- 
way at the south end of Liverpool. The tunnel is 800 yards long, 
and has a diameter of 25 ft. 6 in. At the south end of it Dingle 
Station, the terminus of the railway, is situated. An inclined sub- 
way lyiug between the station on the low level and the booking 
hall on the road level, gives access to the station from the road 
above, and serves as the exit from the stat ion. On Monday evening 
a train entered the tunnel shortly before six o'clock, and had nearly 


reached the end, when the passengers were alarmed by a vivid flash, 
followed by an outburst of flame from the rear end of thecar. A 
motor had fused, and the woodwork beneath the car had ignited. 
This mishap, occurring at the extreme rear of the train, caused the 
disaster. A strong wind was blowing into the mouth of the tunnel, 
and this fanned the flame and blew it along the underside of 
the carriages. The passengers immediately attempted to escape, 
and all appear to have got out of the burning carriages 
on to the footway of the tunnel. They, however, very naturally, 
fled before the fire, retreating into the station, the end of 
which, with the exception of the entrance to the subway, formed a 
hind of cul de sac, which soon became full of suffocating smoke. А 
reserve stock of creosoted sleepers by the side of the railway took 
fire and burned furiously. The platform and other woodwork 
of the station algo caught fire, and the conflagration becameigeneral. 
Meantime, most of the passengers had found the subway, and 
escaped to the booking hall on the higher level. Here, for a time, 
their progres3 was barred by a closed door. This was eventually 
battered diwn from the outside, and the imprisoned passengers 
escaped through the door or through the windows of the booking 
hall, Meantime, however, all of them had been nearly suffocated, 
as the full volume of smoke from the fire was blown into the con- 
fined part of the station below, and then up the subway, by which 
they were making their escape. Six persons, including tbe guard 
and driver of the train, unhappily lost their lives, succumbing, it is 
believ d, under the dense and suffocating fumes which filled the 
tunnel The foreman at the station, Thomas Randalls, was also 
among the victims of the catasirophe. In response to a telephone 
message cent by Randalls shortly after the outbreak of the fire, the 
current was cut off from the section. = This talso took the current 
from the electric lighting system, so that station and subway were 
deprived of all light, save such as came from the burning train and 
the woodwork of the station, thus greatly increasing the terror of the 
passengers. 

Mr. S. B. Cottrell, general manager of the railway, was speedily 
on the spot, and the city fire brigade were promptly in attendance. 
The fire bad, however, got a firm hold of everything combustible 
within reach, and practically burnt itself out. The woodwork of 
the train and the platform of the station was completely destroyed. 
Mr. Cottrell e:plains the disaster as being caused by the fusing of a 
motor, an occurrence which in itself would ordinarily have been of 
no moment. The position of the train when the mishap occurred, 
near the end of the long tunnel and in the strong air blast which 
was driving into the mouth of the tunnel from the north, favoured 
the ignition of the woodwork after the fusing of the motor, and 
caused the flames to spread rapidly and with so destructive and 
fatal results. 

In working, the trains on the Liverpool Overhead Railway take 
up current from an insulated conductor laid midway between the 
rails. The conductor was laid in 32 ft. lengths, and connected with 
copper fishplates with flexible joints every 96 ft. Current is 
obtained from the generating station at Bramley Moore Dock. The 
armatures of the motors are series wound on the Eickmeyer system, 
and are built directly on the axles. The tractive force of each motor 
at rim of wheel, with 120 amperes, is 1,790 lbs., equal to about 
107 Ibs. per ton of train. 

The Board of Trade inquiry into the accident took place at the 
offices of the railway company, at Liverpool, on Friday last. 
Colonel Yorke, R.E., who was assisted by Mr. A. P. Trotter, repre- 
sented the Board of Trade. Before taking evidence, Colonel Yorke 
and Mr. Trotter, accompanied by Mr. S. B. Cottrell, manager of the 
railway, and Mr. J. W. Alsop, solicitor to the company, visited the 
Dingle Station and inspected the scene of the disaster. 

On returning to the office of the company, William Owen, signal- 
man in the employ of the company, was called. He deposed to 
seeing the train enter the Dingle tunnel and to its being pulled up 
about 80 yards from the platform. Не noticed that something was 
wrong. The driver (Ashbee) switched on to re-start the train, and 
when he did so there was a big glare at the back end of the train. 
Maloney, the guard, called out to Ashbee: “ You will burn us out 
if you go on like that!” Maloney came to the front of the train 
and asked Ashbee why he did not try one motor. Ashbee replied 
that he knew his work. The fire started in the end coach. Maloney 
shouted to witness to telephone to the generating station to have 
the current cut off. The current was cut off. The witness gave 
further evidence as to the progress of the fire and the steps taken to 
extinguish it, and as to the efforts of the passengers to escape from 
the burning train and the station. Questioned by Colonel Yorke as 
to what he had seen when the train stopped, witness said that each 
time Ashbee switched on to re-start the rear of the train fired. He 
had never seen anything like it before on the Overhead Railway. 
The operation of switching brought both motors into use. 

George Gough, a train booker, gave evidence as to assisting 
passengers to escape, and as to the progress of the fire and the 
efforts made to extinguish it. (This is the brave youth of 16 years, 
who was so highly complimented by Colonel Yorko.) 

William Shuttleworth, booking clerk, stated that he received a 
telephone message from the foreman Rendall asking him to ring up 
the generating station to have the current cut off. Witness gave 
evidence as to the lighting arrangements and the means of egress 
from the tunnel, and of the ticket collecting arrangements. 

Traffic-Iuspector Lenthall gave evidence as to the progress of the 
fire and of assisting to extinguish it. 

Richard Orford, foreman at the Herculaneum Deck Station, said 
that the train was six minutes late. He noticed that the insulation 
of the train was smelling, but it smelt very often when a train was 
a bit late. He supposed it was caused by the overheating of the 
resistance coil or something of that sort. Maloney said: She's 
humming, isn't she ?" That meant smelling. It was a bye-word. 
It was not alfrequent occurrence. 
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Charles Cunliffe, foreman driver, in reply to Colonel Yorke, said 
that he had not had any complaints to make of the train on 
previous occasions. It had orly come out of the sheds that morn- 
ing, after being overhauled. 

In reply to Mr. Cottrell, witness said the train only went 
into the shed for the ordinary overhauling, and to have the brakes 
adjusted. 

George Jackson, coach lifter, gave evidence as to the condition of 
the train after overhauling. He adjusted the brake blocks, and put 
the machine in working order. 

Colonel Yorke remarked that he supposed that a little “humming ” 
would not be regarded as a very serious fault ? | 

The Witness: No. 

Alfred Ingham, motor and carriage superintendent, gave the 
history of the train since it was built and delivered to the company 
in 1894. With regard to the motors, witness said that the arma- 
tures and field magnets at the south end were rewound in 1897. Since 
then the train had run 26,911 [? 126,911] miles. Asregards the north 
end, the armature was rewound in February, 1896, iand the field 
magnets in September, 1899. The mileage run since the armature 
was rewound, was 142,551 miles approximately. 

Mr. Trotter asked witness whether, in a case of fusing out, he 
had ever known & case where it had spread to any part of the 


carriage ? 

Witness thought there was a case about two years ago, but he was 
away on holidays. 

In reply to Col. Yorke: He had never known a case of a burning 
armature setting fire to part ofthe train. He had not had any com- 
plaints about the motor at the rear of the train. 

Mr. S. B. Cottrell, engineer and general manager to the company, 
in reply to Mr. Trotter, said the automatic circuit-breakers were set to 
go at 160 amperes. They frequently went. One might go half a dozen 
times in a joumey. When the driver switched in, the circuit- 
breaker would go. The motors were nine years old. If they were 
renewing, they would adopt the ironclad motor. It was & more 
up-to-date motor. 

Asked if they had ever had any serious fire in a driver's cab, 
witness replied “ Never." 

Witness gave further evidence as to the provisions made for pro- 
tecting the stations of the company from fire. 

By Mr. Alsop: There was no reason why the train should have 
been stopped at the Herculaneum Station. Ona damp day it was 
quite common for the insulating material to get damp and for heat 
to be generated. The material would then smell as an ordinary 
dynamo would. 

By Colonel Yorke: The reason the flames spread so rapidly was 
because the wind was blowing a hurricane up tne tunnel. On ап 
ordinary day he did not think the fire would have spread at all. 

At the close of the inquiry, Colonel Yorke and Mr. Trotter visited 
the company's carriage works and inspected the motor, from which 
the а. had been removed. 


A coroner's inquest into the circumstances attending the death of 
the six persons who lost their lives by the burning of the train at 
the Dingle station of the Liverpool Overhead Railway, was opened 
at Liverpool, before Mr. T. E. Sampson, city coroner, on Friday. 
Certain evidence having been taken, the inquiry was adjourned 
until January 8th. 


LEGAL. 


CHAMBERLAIN & HOOKHAM v. THE COBPORATION OF BRADFORD. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Romer, and Cozens-Hardy, on 20th ult., a considered 
judgment was delivered in this case on the appeal of the plaintiffs 
from the judgment of Mr. Justice Farwell in the Chancery Division, 
dismissing the plaintiffs’ action to restrain the alleged infringement 
by the defendants of the plaintiffs’ patent (No. 4,225, of 1887), for 
improvements in electricity meters. The defendants denied the 
alleged infringement, and asserted that the plaintiffs’ patent was 
invalid on various grounds. Mr. Justice Farwell, while expressing 
no opinion as to the validity of the plaintiffs’ patent, held that the 
plaintiffs had failed to show any infringement of the patent. Hence 
the present appeal of the plaintiffs. The arguments on the appeal 
concluded on November 29th, when judgment was reserved. 

Lord Justice Комев read the judgment of the Court, which was 
to the following effect :—This case has been argued by the learned 
counsel on behalf of the plaintiffs at great length, and with much 
detail. The effect of their discussion of minute pointe arising in 
the case, coupled with the many difficulties involved in their elabo- 
rate consideration of electrical and magnetic laws, has been, in our 
opinion, somewhat to obscure an otherwise fairly simple and intel- 
ligible case. We think that when the pith and substance of the 
questions involved in this appeal are sought for, they can be readily 
understood, and be shortly stated and determined, and we propose 
in this judgment to avoid all details that are not necessary to be 
mentioned, having regard to the grounds of our decision, and to 
briefly state what the merits of the case, in our view, are, and why 
we think that the appeal fails. In the first place, it is important to 
consider how matters stood with reference to the subject of the 
plaintiffs' invention immediately prior to the patent in question. 
The principle on which the plaintiffs' electricity meter, and also 
the defendants' meter, were subsequently constructed, was then 
well known. It had been pointed out that such meters might be 
made by means of a motor and a brake worked and used in the 


manner subsequently adopted in substance in the plaintiffs meter 
and in that of the defendants. In particular, Mr. Siemens 
published his design of an electrical meter in which he employed 
the motor with a brake effected by wings revolving in a fluid with 
reference to this design, it was pointed out by Marcel Deprez that 
it was wrong in principle to use the last-mentioned kind of brake, 
inasmuch as the resistance varied, or tended to vary, as the square 
of the velocity, whereasit oughtto vary directly asthe velocity. In 
other words, he stated with reference to these meters what has been 
called the straight line law, and he recommended the employment 
as а brake of a disc rotating between the poles of a permanent 
magnet—that is to say, the brake subsequently employed in defen- 
dante’ meter, and the use of which in reference to the plaintiffs’ 
machine was referred to by the patentee (Mr. Hookham) in his 
specification. But to make such a meter as was thus made known 
to the public, a good practical machine up to commercial require- 
ments, a difficulty had to be overcome—the diflicalty of friction. 
Mr. Hookham surmounted the difficulty chiefly by the use of a 
special commutator, a very ingenious contrivance; and this was, in 
our opinion, the most important part of his invention. Now so far 
as the commutator is concerned, the defendants’ machine in no wise 
employed the same means of overcoming the difficulty as those 
adapted by Mr. Hookham. The defendants’ machine, indeed, pro- 
ceeded far more than the plantiffs’ did, on the lines of Mr. Siemens's 
machine as corrected by Marcel Deprez. In the defendants' meter Mr. 
Siemens’s commutator was used, with a very ingenious modification. 
So far, then, as the commutator is concerned, and, indeed, so far as the 
machines generally are concerned, apart from the question as to 
permanent magnets used by the defendants, which we are about to 
mention, the two machines are, in our opinion, substantially 
different, though both are based on what was published and known 
prior to the date of the plaintiffs’ patent. It appears to us, there- 
fore, that the plaintiffs must fail in this action unless they can 
establish that the defeudants have infringed the patent by reason 
of the use of the permanent magnets employed by the defendants 
on their brake. Now the plaintiffs contend that they have claimed 
by Mr. Hookham's specification, and are entitled under their patent, 
to the sole right to the use for the purpose of electricity meters, in 
connection with either motor or brake, of any permanent magnet 
having large polar surfaces closely fronting each other, so as to 
form a narrow slit in which the armature or disc revolves. But it 
appears to us, for reasons we are about to state, that the plaintiffs 
fail in this contention, and that the claim (Claim 3) in their specifi- 
cation did not extend to cover the use of every permanent magnet 
having large polar surfaces, with & narrow slit between them, but 
was limited to what has been called a compound or built-up magnet 
—that is to say, to an arrangement of bar magnets or of other 
equivalent magnets (though differing in shape and configuration 
from bar magnets), with pole-pieces having surfaces of the above: 
mentioned kind. And this being so, what the defendants are 
doing is not within the plaintiffs’ claim. Now, in the first place, we 
may point out that it would be very difficult for the plaintiffs to 
say that their Claim 3 was a valid claim, if that claim was so 
extensive as to cover what he defendants are doing 
with their brake, for the defendants are using the 
knowledge given to the world by Marcel Deprez. They are 
taking his brake for the purpose indicated by him. He pointed out 
that it should be made by a disc revolving in the field of a permanent 
magnet. Now, the magnet used by the defendants is not of a form 
or shape unknown at the date of the plaintifis’ patent. On the con- 
trary, the evidence is that the defendants’ magnet is of a common 
kind. Nor, indeed, do the plaintiffs say that a magnet like the 
defendants’ was unknown at the date ofthe patent. What they say 
is that Mr. Hookham discovered that certain shaped magnets, 
covering a large number of well-known magnets (including the 
defendants’) were peculiarly well suited, by reason of their possess- 
ing constancy and power, for use in connection with brakes. But 
it is not easy to understand how this discovery could entitle the 
discoverer to prevent persons from using known magnete for the 
purpose of Marcel Deprez's known brake. But it is not necessary for 
us to decide whether Claim 3 would have been valid if it had been 
more extensive in its operation than, in our opinion, it is. It is 
sufficient for us to kay that the patentee may well have shrunk, in 
making his claim, from risking its validity by making it broader 
than it is. We will now turn to the body of the specification. That 
deals with the use of permanent magnets as an alternative in the 
place of electro-magnets, which the patentee fully describes. No 
drawing is given of any permanent magnet. We bave, therefore, to 
depend entirely upon what is said in the specification in order to ascer- 
tain what the patentee is claiming in respect of permanent ma nets. 
The first mention of permanent magnets is at page 4, line 39, where 
he refers to their use in reference to the removal of bars from such 
magnets for the purpose there indicated. Then comes the im- 
portant description (at page 5, line 2, and following). The patentee 
there speaks of “a number of bar magnets being substituted for the 
electro-maguet represented in the drawings, though I may use mag- 
nets of other shape or configuration," and he adds that in all cases 
he wants the pole-pieces of a certain shape. This appears to us to 
peint to an asrungement for magnets with certain pole-pieces. If 
the patentee had really intended to claim the use of every 
magnet h..ving pole pieces with large surfaces and small slit, he 
ought to have made th:t clear. Eut he has not dene so. And, 
indeed, his object being to make permanent magnets “ very y owerful 
and very constant,” if he had thought that he had effected his object 
solely by the foro of the pole-pieces, we shi nid have expected him 
to state this, and also to inform the pub ic within what limits as to 
size of the surfaces of the pole-pieces and distance apart the pieces 
should be in order to be effective in power and constancy. But he 
has not done so. He has said he “prefers” a certain ratio to be 
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observed, but he only gives that ratio by reference to a minimum, 
and the evidence stows that his ratio would cover a large number 
of magnets well known at the date of his patent. If he was not 
describing his pole-pieces as an adjunct to his arrangemenc of 
magnets, but was contemplating a c'aim apart from that arrangement, 
he was in a position of considerable difficulty, having regard to public 
knowledge at the time of his patent in reference to the use of per- 
manent magnets with a disc to form a magnetic brake in electricity 
meters. For in this case he would not be claiming the use of 
some new combination or arrangement of magnets, or of some new 
magnet invented by him, but would be claiming the use of every 
koown magnet which happened to have poles with what he calls 
large " surfaces, and which formed between them what he calls a 
"narrow slit," merely because he had discovered that they possess 
valuable qualities with reference to a use which might well be held 
known. It appearsto us that it would not be fair as against him to 
bold that he intended to make such a large claim, which might have 
made it invalid unless he had clearly indicated such an intention. 
And if as against him we should not have held such an intention 
shown, we ought not to hold it now in his favour, because it 
suits his present purpose to seek to cover what the defendants 
are doing. But we think that an examination of the 
wording of Claim 3 itself strongly confirms our view that 
his claim was not so large as he now contends it is. He only 
in terms claims the use of permanent magnets, “arranged as 
described with " (which we think means “accompanied by ") “ very 
large polar surfaces,” &с., and the claim is further covered by the 
last words, substantially as herein described and in part illustrated 
by the accompanying drawings.” So faras the drawings are con- 
cerned with magnets, they show and describe only an electro- 
magnet, and the description in the body of the specification of his 
permanent magnets is (as above mentioned) with reference to a 
number of bar magnets being substituted for the electro-magnet 

ted in the drawings, though, as he says, I may use magnets 
of other sbape and configuration. Whether in any case the 
patentee’s description of his magnet is sufficiently clear to support 
a claim for it we need not consider, having regard to the conclusion 
we bave come to that his claim, at any rate, does not extend to 
cover the defendants’ magnet as used on their brake. For these 
reasons it appears to us that the defendants’ machine is no infringe- 
ment of the patent, and it is unnecessary for us to consider the other 
points taken on behalf of the defendants, some of which were dealt 
with by Mr. Justice Farwell in his judgment. The appeal must 
be dismissed with costs. 


CORRESPONDENCE. 


The Crawford-Voelker Lamp Tests. 


Your issue of December 20th contained some criticisms on 
the Crawford-Voelker electric incandescent lamp by a writer 
who does not claim to have ever seen the invention. He 
criticises Colonel Holden’s report because it does not specify 
that he tested high voltage lamps, although the context will 
show that such must have been the case, because he says, 
“As regards Crawford-Voelker lamps of lower voltages— 
100 volts for instance—there is no difficulty whatever in 
their manufacture. . . .” 

Since writing that report Colonel Holden has informed 
me that he has made a successful test with 400-volt lamps. 

I thank you for your kindly paragraph which follows the 
criticism of an unknown person of a lamp wholly unknown 
to him. Without discussing bis motives, І consider that 
you yourself fully answered him. As to further official tests, 
І consider that having regard to the exhaustive tests made 
against me by Colonel Holden during a period of nearly a 


year, and in consideration of his high standing, any further 


testa would be in the nature of a criticism on Colonel Holden 
and his work rather tban a test of the lamp. 

I beg leave to add that Colonel Holden is now testing 
lamps in his laboratory on his own account every day, and 
that the 400-volt and the 500-volt lamps, which can be 
made by no one except in our laboratory, represent in 
reality, in my opinion, the electric lamps of the future. 

One of the essential and important features of this inven- 
tion, so far as high voltage lamps are concerned, relates to 
the form of the lamp. The 400-volt carbon filament lamp 
could not be pumped in the ordinary bulb without such an 
enormous loas by the arcing across as to make it commerci- 
aliy impossible. 

T. C. Crawford. 


(We regret that we must differ from Mr. Crawford as 
regards the completeness of the replies to our correspondent, 
„F. J. G.” It bas unfortunately come to our knowledge, 
bs more channels than one, that the lamps tested by Colonel 


Holden were so! of 8 (. P. each, but of higher denomina- 
tions. We are reluctantly obliged, therefore, to concur with 
„F. J. (i.,“ as to the impropriety of comparing the results 
obtained in the tests referred to, with those obtained with 
8-С.Р. lamps; such a comparison is wholly valueless, and 
worse—it is misleading. Under the circumstances we feel 
it to be our duty to press our proposal to carry out 
independent and impartial tests of the Crawford-Voelker 
lamps, at our own cost ; and if our offer is not accepted, our 
readers, as well as ourselves, will draw their own conclusione. 
Our feeling in this matter is intensified by statements which 
have been made to us to the effect that a prospectus is in 
course of circulation, dealing with the Crawford-Voelker 
lamp; we cannot too strongly impress upon our readers the 
necessity of ascertaining the truth about this invention 
Rar. they part with a penny of their money. — Eps. ELEC. 
Ev. 


From a Man at the Front. 


During the last few days strong rumours have been going 
round of a reinforcing draft of E. E. coming out; we are all 
looking forward to their arrival, or, better still, the advent 
of two relieving companies; not that we are fed up," but 
а change would be very acceptable. 

The Electrical Engineers, R.E., are doing a very large 
amount of work for a small body of men, and every man 
i3 fully employed ; we find great difficulty in filling the 
places of men going sick, but fortunately we have been very 
free from sickness, although the men are spread all over the 
country. 

We all feel very proud of Sergeant Entwistle, Corporal 
Holliday, and 2nd Corporal Rook, who have bcen awarded 
the Distinguished Conduct Medal for services in South 
Africa ; Corporal Holliday is still serving with us. 

Wishing you a happy and prosperous New Year, 

E.E., К.Е. 

South Africa, December 5th, 1901. 


The Testing and Management of Electric Motors. 


Re the above interesting article in the REVIEW of 27th 
inst., I should like to ask Mr. White, through your columns, 
how even so-called tests could be carried out without an 
ammeter in cirenit, and what was the object of such? 

I should also like to ask where Mr. White himself was 
when this ** careless and foolish man“ went away to seek for 
resin? Later on in his article, Mr. White states tbat 
* meters, for instance, which, in some stations, are never 
properly tested, can be included in the circuit." Although 
I agree with Mr. White that the testing of meters in a 
central station is often improperly done, and sometimes not 
at all, I do not think that Mr. White's method would be an 
improvement on either of the above cases. If so, it would 
be interesting to know how meters can be “ properly tested ” 
in such a variable circuit as he names. One generally 
requires a steady current from independent secondary cells, 
&c., to carry out meter tests, and even these currents have 
to be frequently adjusted by very sensitive resistances. Mr. 
White would understand better what I mean if he were to 
measure the current in a circuit such as he names, by means 
of, say, a Crompton potentiometer, taking readings every 
two or three minutes. I do not think that meters could be 
tested with any degree of accuracy placed in series with Mr. 
White’s circuit, unless readings were taken about 30 times a 
minute, or something тоте sensitive than an ordinary ammeter, 
which, of course, could hardly be done. As the Board of 
Trade limit for a meter is within 3 per cent. each way (fast 
or slow), it is as well to make sure, when testing them, that 
the current passing through is a constant and known one. 

C. J. Abraham. 


Partick Electricity Works, 
December 27th, 1901. 


Examination Tests for Electrical Engineers. 
A short time ago several letters re examinations appeared 
in your “ Correspondence " columns. А certain well-known 
gentleman was, in a sense, invited to receive names of 
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persons interested, to which he generously responded. It is 
now almost a month since his letter appeared, but I have 
good reason for believing that his kindness has not been 
appreciated by a generous response. Why this shouid be so 
] am at a loss to understand, unless it is that some who have 
got decent positions don't care. I hardly think that it is 
because they have any fear of failing, but there are others, 
and I think that they are in the majority, who would be 
distinctly benefited by a test examination. Let us keep the 


ball rolling, secing that it has made a start. 
Progress. 


Aluminium. 


In your last issue you are good enough to publish an 
abstract of a paper entitled ©“ Aluminium: Notes on its 
Prodnetion, Properties, and Use," recently read by me 
before the Glasgow Section of the Institution of Electrical 
Engineers. In that abstract you give one of the tables 
taken from my paper, and have added to it the following :— 

Copper. Aluminium. 

Equivalent price for equal section sed 337 

Equivalent price for equal conductivity ... 1 2 03 
appending a note to the effect that ** these figures have been 
interpolated by us from another table not reproduced in this 
abstract.” 1 would take the opportunity of pointing out 
that no figures given in my paper bear the interpretation 
you have attributed to them. It appears to me to be 
probable that you have assumed the figures in question 
from the data given in Table VI. The explanation of this 
table is given in the context. It shows, for different 
market values of copper wire, the equivalent price per pound 
one could afford lo pay for aluminium wire, for either equal 
section or equal conductivity. The market values of both 
classes of wire, at any given period, being known, this table 
shows at a glance which of the two wires is the cheaper. 

It is further stated that the current price of copper is 
about 10d. per lb., and of aluminium wire about 1s. 6d. 
рег lb., from which figures, by the aid of the comparative 
table you give in your abstract, the two additions you have 
made can be calculated as follows :— 


Copper. Aluminium. 
Equivalent price; for equal 
section i - be 1:8 x 0:297 = 0:53 
Equivalent price for equal 
conductivity РА 1˙8 x 0485 = 0:87 


Ав your statement of the comparative figures is evidently 
an error, I should be much obliged if you could find space 
for this letter in your next issue. 

| W. Murray Morrison. 
British Aluminium Company, Limited, 
Foyers, N.B., December 28th, 1901. 


Glasgow Exhibition Power Department. 


We notice in last week's issue that in the description of 
Messrs. Belliss & Morcom's standard high speed engines, you 
mention that on many occasions their exhibit at the Glasgow 
Exhibition had to take the load from other sets with which 
the makers were experiencing trouble. As we were 
exhibitors at the same time and were running on the power 
and lighting circuit, we should not care for your readers to 
think that these remarks applied to ourselves. 

As a matter of fact, our engine (No. 8) was the first 
engine to pass its 25 per cent. overload test, and this at the 
first trial. The engine was also the first engine to do any 
work at all in the Exhibition ; the governing on the engine 
throughout the whole of the Exhibition was in every way 


satisfactory, the permanent drop in speed being three revolu- . 


tions in 380 at full load, and we may also say that we ran 
through the whole of the Exhibition in a perfectly satis- 
factory manner, and none of the bearings were closed. The 
total number of hours that our engine was on load was 643 
out of a possible 1,123. The first five weeks we ran every 
day until 10.30 at night without a standby. All the time 
the engine was running with the nuts taken off at the top of 
the holding down bolts, and at the close of the Exhibition 
the combined base of the engine and dynamo was 1] in. 
lower at one end than the other, owing to the faulty nature 
of the foundations. Of course we do not write this letter 


with the idea that you were imputing that any individual 
plant did not give satisfaction, but at the same time, know- 
ing that our plant had run extremely well, we think it best 
to draw the attention of your readers to the fact. Messrs. 
Belliss & Morcom's productions deservedly stand very high 
in the estimation of electrical engineers, and it 18 not our 
intention in writing this to you that you should for a moment 
think that we think otherwise of them. 


Browett, Lindley & Co. (1899), Limited. 
Wx. STEAD, Director. 


The Tramway Junction at Sheffield. 


The letter in your last issue signed ** P. W. Askham,” 
апеп the above seems to be one of those things that would 
have been “better left unsaid.” Whatever its object it was 
quite beside the mark, Every tramway engineer all over the 
country has probably heard about the junction at the 
Sheffield Post Office corner. It is unique in its character. 
I do not know another like it, and its recent re-construction 
distinctly marks an important advance in tramway special 
track work. 

I will not reply to Messrs. Askham’s letter. Messrs. 
Askham give their own case away in stating tbat their 
points, &c., after two years’ running, were only a little above 
scrap heap utility. 

This question, however, so far as we engineers are con- 
cerned, is not one to be argued for the ultimate benefit of 
any one manufacturer. Electric traction is in its infancy, 
and we all welcome any improvement upon our present 
methods. How is it the I. C. C., Glasgow, Manchester, 
Reading, &c., Corporations have all sent their special track 
work to America ? imply because English manufacturers 
are not up to date in the work. “ What did 10 years ago 
will do to-day," they seem tothink. 

There is, therefore, absolutely no doubt that the Sheffield 
Corporation did & wise although a bold thing to adopt new 
work for this important corner in place of the old faulty 
points, &c., and engineers generally will watch with interest 
the behaviour of the new manganese material. If it suc- 
ceeds it will once for all break through the absurd 
Hobson's choice system which has so far encumbered our 
work and allowed Americans to step in. 

I have had the pleasure of meeting representatives of 
several American tramway works, men who possess the tech- 
nical and engineering abilities to discuss a scheme in all its 
points. The *Commercial Traveller" one is so much used 
to is entirely absent, for talk to a practical engineer, and here 
lies one of the secrets of the success of American invasion 
into tramway work, regret it though we may. 


Electric. 
December 30th, 1901. 
BUSINESS NOTES. 
Dissolutions and  Liquidations.—The Anderson 


Electrical Traction Syndicate, Limited, is winding-up voluntarily, 
with Mr. E. A. Mitchell as liquidator. 

Messrs. А. Н. Davies and J. Pollard (Stanley Davies & Pollard, 
electrical and general engineers, Hyde, Chester) have dissolved 
partnership. Debts will be attended to by the Pollard Electrical 
Engineering Company, who will carry on the business. 

The partnership of Messrs. Jackson & Till having expired on 
December 31st, the business will in future be carried on in two 
separate departments. The india-rubber and gutta-percha depart- 
ments will be continued under the style of Edward Till & Co. The 
rice department will trade as Jackson, Son & Co. Both firms will 
occupy the same offices as hitherto, so arranged as to keep the two 
businesses separate. 


Ediswan: Lamp. — The Edison and Swan United 
Electric Light Company, Limited, announce that they have reccived 
the honour of appointment by Royal warrant as purveyors of elee- 
tric lamps to bis Majesty the King. 


The Fire at Gent's.— We аге glad to learn that, the 
day after the fire which took place at their works at Leicester, 
Messrs. Gent & Co. were able to secure extensive adjoining premises, 
where they are immediately getting to work, so that little or 10 
delay will take place in the execution of orders. 
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Electrical Wares Exported. 
Уних ENDING Dec. 25TH, 1900. | WIIX IDG Dec. 24тн, 1901. 


Adelaide ..  .. .. Value £22 Alexandria .. .. Value £67 
Alexandria .. x - « 64 Auckland 958 . . 18 
‘ 55 Boca. Teleg. mat. s 80 
Bangkok  .. s дж .. 100 Bombay  .. xx ae .. 151 
Buenos Ayres 2x 858 .. 189 ТА Teleg. mat. v 60 
Calcatta .. ; .. 919 Boulogne . 59 
Е Teleg. mat. 45 Buenos Ayres АР v e 36 
és Teleg. wire 167 is Teleg. mat. .. 586 
Town.. us zs .. 179 Cadiz. Teleg. cable ... 209 
Demerara. Teleg. mat. .. 720 Calcutta... xs .. 883 
Durban ass ae Ši 61 Cape Town .. $$ - oe 415 
Teleph. mat. Channel Islands .. E" ,. 810 
Fremantle .. " M 1,249 Chinde ce és d s 12 
Gibraltar. Teleg. mat. .. 9 Colombo s e . 128 
Hong ко Teleg. cable 83 1 Teleg. mat. .. 128 
Kure. eg. cable we 5,458 Copenhagen. Teleg. wire 49 
Melbourne 1,948 Durban А ©» me .. 705 
Nagasaki 22 East London ue уз ve 177 
Ostend T . 194 Halifax. Submarine cable .. 4,200 
Paris .. es 16 Hong Kong. А T .. 242 
Perth.. ee ee 133 Melbourne 85 es .. E80 
Port Elizabeth 16 $6 Teleg. wire .. 4,100 
Reval.. - "m ex . 181 Rosario : i a “ 85 
Rotterdam. Teleg. wire МА 23 " Teleg. mat. . 429 
Rouen ja x xë E 85 " Teleg. instruments. 3993 
Santa Cruz.. ie vs T 79 Rotterdam. Teleg. wire Я 98 
Shangbai .. x x .. 152 Santiago i es . . 105 
Singapore са P .. 610 Bantos s NET . 265 
Sydney .. id es .. 2,816 T Teleg. mat. - . . 114 
М уер - o 755 30 Singapore .. M 
Y X бе н .. 106 Stockholm. Teleg. cable . . 167 


Sydney a ‘a с 6,759 
okohama .. $ . 100 
'Total Ws £22,889 


£15,272 Total 


Foreign Goods Transhipped. 


Gothenburg. Telephones Value £12 Melbourne. Elec, mat. .. Value £300 
Melbourne. Teleph. apparatus 45 


Total . £57 


Electrical Wares Exported. 


WEEK ENDING JAN. isr, 1901. WEEK ENDING Окс. 3181, 1901: 


Beira - ics .. Value £820 Adelaide .. Value £514 
Buenos Ayres. Teleg. mat. 183 Alexandria .. € AN .. 186 
Calcutta wa ee .. 900 Buenos Ayres. Teleg. mat. .. 100 
Cape Town .. e ; .. 246 Calcutta  .. se - .. 1,287 
Channel Islands .. А 689 Саре TO Rm... .. 100 
Christchurch m 39 Channel Islands .. m . . 150 
Colonbo  .. TERT 10 Christiania. Teleg. wire 2s 51 
\ Teleg. wire 288 | Colombo .. .. .. « 10 
Flushing x wis Copenbagen is ex s 81 
Gbent - © si sa 19 " Teleg. wire кх 44 
Gothenburg. Teleg. wire йе 12 Durban e" «e as .. 8F2 
Hambarg. Teleg. mat... .. 500 Fremantle .. A 925 .. 636 
Madras d T s x 20 Hong Kong... T ee 5 90 
Melbourne es à . 316 Madras 805 га 225 ES 80 
Rosario xs E .. 456 Melbourne .. РА ae 88 95 
Valpe . Teleg. mat. .. 528 Е Teleg. wire.. .. 675 
Zanzibar ое ee oe ee 88 Perth.. о ee ee ee 14 
Rio de Janeiro .. - . . 120 

Singapore ХА $6 .. 179 

Sydney i re ee .. E49 

Total ss £4,328 Total £5,496 


Foreign Goods Transhipped. 


Brisbane. Teleph.mat. Value £100 | 


Books Received.— Science Abstracts for December 26th, 
No. 48. London: E. & F. N. Spon, Limited. 2s. 

" Mésures Electriques," by E. Vigneron. Paris: Gauthier-Viliars. 
3 fr. and 2 fr. 50c. 

* Discussion on the Teaching of Mathematics,” British Association 
Meeting at Glasgow, 1901. Edited by John Perry. London: 
MacMillan & Co., Limited. 2s. net. 

Journal of the Institution of Electrical Engineers, Vol. 31, No. 
153. Edited by W. G. McMillan. London: E. & F. N. Spor, 
Limited. 5s. l 


Calendars and Catalogues.—We have received from 
Meesrs. Mosses & Mitchell, of 68—71, Chiswell Street, E. C., a glass 
paper weight, which will, without fail, remind us of their vulcanised 
fibre sheets, insulators, &c., throughout the year. 

A neat wall calendar, with daily date slips, comes to hand from 
the Deutsch-Atlantische Kabel Company (vid Emden-Azores). 

The Eastern and Associated Telegraph Companies have sent us 
one of their useful pocket memoranda books, with calendars for the 
next two years, details of the directorates and capital of the dif- 
ferent companies, rates per word for messages, and a map showing 
their cable systems throughout the world. 

A handy desk blotting pad is being sent out to the friends of the 
Hart Accumulator Company, Limited. 

From the Electri Company, Limited, we have received a 
descriptive pamphlet of their automatic controllers for lifts, for 
continuous and polyphase currents for voltages up to 500 volts. 

The B.T.H. Company's pamphlet, No. 115 (December 23rd), deals 
with interchangeable enclosed arc lamps for alternating and direct- 
current circuits. 

We are indebted to the International Electric Company for a 
bandy little inkpot in the shape of a porcelain insulator. 

Mcssrs. J. den & Co., of Westminster, have sent us a calendar, 
with monthly sheets, for the new year. 

From Сгуєс1со, Limited, of Bedford, we have received a new and 
abridged illustrated catalogue of the Cryselco lamp. 

Measrs. Nalder Bros. & Thompson, Limited, have, as usual, for- 
warded us one of their calendars for the current year. 

The Electrical Supply Company, of Hatton Garden, is sending 
out a useful metal plate calendar to stand on the desk. 


* 


Fire.— Last Saturday week, at 10.30 p. m., the West 
Ham Fire Brigade was called to a fire at Cook's Road, High 
Street. Several drums of electric cable and about 30 barrels of 
pitch and a quantity of timber had been placed in Cook's Road by 
workmen in the employ of the Charing Cross and City Electric 
Light Company, who are working in the neighbourhood. A spark 
from the watchman's fire ignited some of the pitch and wood, and 
in a few minutes there was a big blaze. The alarm was from the 
electric fire alarm post in Abbey Road, and two fire engines were 
quickly in attendance. Three drums of cable, and about 30 barrels 
of pitch and a quantity of timber were severely damaged. 


For Sale.— The Hull Electric Lighting Committee wants 
offers for two Willans-Holmes steam dynamos, three “ Economic ” 
boilers, and other plant, of which particulars appear in our “Official 
Notices " to-day. 


Institution of Electrical Engineers, — We are 
informed that, from January 1st, the telegraphic address of the 
Institution of Electrical Engineers will be Voltampere, London.” 


Signalling.—It is announced in the daily press that the 
North-Eastern Railway Company have just placed an order with 
the Hall Signal Company, New York, for an experimental installa- 
tion on the main line, near York, of a system of automatic electrical 
signalling. 


Smoke Prosecution.—On 20th ult., at West London, 
Mr. Bodkin, on behalf of the Hammersmith Borough Council, 
appeared to support 12 summonses issued against the Central 
London Railway Company in respect of the issuing of black smoke 
from their chimneys at the generating station of the works in Wood 
Lane.—Mr. Horace Avory (for the company) said he had to make 
an appeal to tue magistrate to be merciful. At present, the com- 
pany were unable to comply with the law and to keep up the ser- 
vice of trains without making black smoke. Не th:n proceeded to 
state that experiments were being made with Lancashire boilcrs, 
four of which were diminishing the cause of comp'aint at the 
western chimrey. Already the company had spent £10,000 in 
alterations, and contemplated others which required to be carried 
out by degrees.—Mr. Rose said the only question to consider was 
the amount of fines to be impose 1. It was a large and prosperous 
company, well able to pay the maximum fine, but be was of opinion 
that he ought not to enforce it, as it was clear they had not been 
contumacious, as the coal had been changed and the machinery 
altered. He saw no desire on the part of the company to be reck- 
less in complying with the regulations of the Act of Parliament. 
He must impose fines to stimulate the company in these experi- 
ments, which he hoped would prove successful. He fined the com- 
pany £5 in each of the summonses, amounting in all to £60, aud 
eight guineas «osta. 


Trade Announcements. — Меѕѕгз, Baxter & Caunter, 
of 5, Macclesfield Street, Shaftesbury Avenue, W., who are sole 
agents for the Newton Electrical Works, Limited, Taunton, have 


also been appointed sole agents for the London, South and East Coast 


district for the Electric and Ordnance Accessories Company, 
Limited, Stellite Works, Cheston Road, Aston, Birmingham. The 
company are manufacturers of motor fans, traction switchboards, 
distribution switchboards, telephones, bells, and all electrical acces- 
sories, and Mes:rs. Baxter & Caunter are opening a warchouse, 
where they will stock large quantities of this material. 

Messrs. Connolly Bros., Limited, of Manchester, notify that the 
arrangement under which the United Asbestos Company, Limited, 
represented their company in Scotland was terminated on December 
31st, 1901. All communications from Scotland should be addressed 
to Messrs. Connolly's works at Blackley, Manchester, until further 
notice. 

Mr. T. Harding Churton, of Leeds, notifies that the style of his 
firm in future will be T. Harding Churton & Co. 

The Aberdeen Electric Engineering Company, Limited, which 
formerly carried on business in Schoolhill, has now entered into 
possession of new and extensive premises at 15, Belmont Street, 
Aberdeen. 

We are informed that Mr. Alfred H. Gibbinys is retiring from 
further association with the busine:s of Messrs. Gibbings & Baker 
in favour of Mr. H. W. Appleby, who has had active interests in 
the business for the past віх months. The title of the firm will, 
from January 186, 1902, therefore be Baker & Appleby, by whom 
all accounts will be received, and all debts or other responsibilitics 
taken over. 


ELECTRIC LIGHT AND POWER NOTES. 


Alloa.—The electric lighting of the principal streets of 
the burgh was begun just before Christmas, from the British Electric 
Plant Company's works. Messrs. Buchan & Hogarth are the 
engineers. 


Bath.—4An erroneous impression seems to have got 
abroad in connection with the recent switchboard failures at Bath. 
Reports have been published referring to serious breakdowns on 
the “old” and on the "new" switchboards, and rumour has 
attributed this trouble to the switchgear supplied by Messrs. 
Ferranti, Limited, but the facts of the case are that the original 
board supplied to the Bath Corporation was superseded last year by 
a new board of American make, and on a failure occurring on both 
of these boards, as stated in our issue of December 13th, Messrs. 
Ferranti were at once called in, aud supplied, within three days of 
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the breakdown, one of their well-known high-pressure switchgears, 
which is already erected, and is now being connected up to the 
circuits. 


Belfast.—A deputation of the Amalgamated Soci.ty of 
Engineers has waited on the Electrical and Gas Committee of the 
Corporation with reference to a resolution by the Committee passed 
12 months ago, to fill the next vacancy in the electrical station with 
a qualified mechanical engineer. The deputation pointed out the 
risk of running new machinery without skilled engineers, aud the 
constant attendance required. The Committee unanimously 
resolved to recommend the next vacancy to be so filled. 


Bognor.—The U.D.C. has received a report by Mr. J. 
Enright, recommending the erection of an electricity installation at 
an estimated cost of £12,000, and a poll of the ratepayers is to be 
taken. 


Carlton.—A scheme and plans having been submitted 
by the Nottingham Suburban Light Railway Company, asking per- 
mission to construct au electrical light railway between the ing 
Room, Carlton, and the boundary on Swinton Hill, the D,C. has 
decided to assent to the scheme and gladly welcome a further 
extension. The cost is estimated at £7,806. 


Coventry.—The electrical engineer, Mr. Jeckell, bas 
reported to the Committee that, whereas for the six montbs ending 
September 30th, 1900, there was a deficit on the working expenses, 
apart from interest and sinking fund, of some £70, for the six 
months ending September 30th, 1901, there was a profit of some 
£370, on the same basis as last year. 


Crieff.— Messrs. Crompton & Co., Limited, have sub- 
mitted to the T.C. a draft agreement for leasing the Council's prov. 
order for electric lighting. The company will pay the cost of the 
order, and will charge 3d. per unit for street lighting and 6d. per 
unit for private supply. 


Edmonton.—The D.C. has resolved to borrow up to 
£70,000 for electric lighting purposes. 


Exeter.—The T.C. has approved of the report of the 
E.L. Committee recommending immediate progress with the new 
electricity works. 


Glasgow.—The Corporation has entered into an agree- 
ment with the Glasgow and South-Western Railway Company to 
supply current for St. Enoch's Station and certain other premises in 
the city to an estimated extent of at least 660,000 units per annum, 
for a period of three years dating from June 1st, 1901, and there- 
after from year to year, at the price of 14d. per unit. А considerable 
n of the above will be used during the day and thc engineer, 

г. Cbamen, assured the committee that at this figure 1d. they 
would have a margin of profit. The Railway Company had stated 
that unless they got it at this figure they would build works of 
tbeir own. 

The Caledonian Railway Company, who are also making exten- 
sive additions to their Central Station, are laying down a practically 
new generating station for electric lighting ard power purposes. 
The voltage they have adopted is 220 volts, while tbat of the Cor- 
poration is 250 and 500 volte. It is evidently their intention not 
to besome customers of the Corporation at any time, accounted for 
perhaps by the fact that they arc always more or less at logge: heads 
with the Corporation. 


Hornsey.—The D.C. bas appointed Mr. Norman 
Btaniland, of Canterbury, as clerk of the works and resident 
engineer at a salary of £250, rising to £300 on tbe starting of the 
electricity supply. 'The Council has also decided to vary the charge 
to 7d. per unit for the first. 100 hours and 2d. after, and tbat the 
arrangement with the National Wiring Company shall be a rental 
of 6d. per lamp per quarter instead of ld. per unit. As we have 
previously urged in these columns, a fixed rental is the proper 
method of charging, while a surcharge on every unit consumed is 
most unjust. 


Hull.—The supply of cnergy to Messrs. Earle's ship- 
building yard is to ke given by the Corporation at a price of 14d. 
per unit for 300,000 units per annum, decreasing to 1d. per unit if 
the demand exceeds 1,500,000. Extra transformers, costing £2,780 ; 
mains, £6,000; and other apparatus, bringing up the total to £9,200, 
will be installed for the purpose. 


Kettering.—The T.C. has decided to erect an electricity 
works and dust destructor, at a cost of about £50,000. 


Kolar Gold Field.—Accoiding to the Madras mail, 
rapid progress is being made with the electrical equipment, much 
of which is already on the spot, baving been impoited from 
America. The high pressure transmission line has reached a point 
46 miles from the Field, balf way to the Cauvery Falls. The 
атотаво rate of progress has Levu seven miles of line completed per 
week. 


London.—57. Pancras.—The engineer (Mr. S. Baynes) 
has submitted to the Electricity Committee a report as to the 
advisability of sinking artesian wells at the generating stations at 
Regent's Park and in King's Road. It is cstimated that the 
expenditure would amount to about £2,200 in each case. As the 
present consumption of water costs £600 per annum, and as the use 
of soft water would prevent scaling of the boilers, the Committee 
has recommended the Council to sanction the expenditure. 

Some months ago the Borough Council convened a conference of 
the other Metropolitan Councils to consider the requirements of the 
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Postmaster-General as to the plans showing the position of mains, 
when it was decided to appoint a deputation to wait upon the Post- 
master-General. The deputation pointed out that the request to be 
supplied with maps 10 ft. to the mile, showing positions of mains, 
&c., was unreasonable, and in many cases impossible. The deputa- 
tion therefore suggested :—(1) That the information required would 
be much better supplied in the form of a pocket- book as kept by 
most engineers, giving the distance of the mains from the building 
line or edge of kerb, width occupied by them and their depth; (2) 
that if maps were to be supplied the Postmaster-General should be 
satisfied with maps on a large scale of those roads and streets 
through which he was desirous of laying mains, and that plans of 
service boxes could only be furnished after laying, as in many case: 
the shape depends upon the nature of the ground. It is 
thought that the Postmaster-deneral will adopt one of these 
suggestions. 

Broke Newincton.— Owing to the small size and rateable value 
of the borough, the Council has decided to take a supply of elec- 
tricity in bulk from the adjoining boroughs of Hackney and 
Islington. | 

PoPLAB.—'lhe Millwall Docks Company have entered into an 
agreement with the Borough Council for lighting the docks by elec- 
tricity. It is estimated that half a million units per annum will be 
required. The Council will also supply the City of London Infir- 
mary, which is within the bounds of the borough, at a rate of 34d. 
per unit. ; 

IsLIxdTON.— With reference to the explosion of gas which 
occurred in the electric lighting conduits in Highbury Park on 
October 8th, the Lighting Committee recommends tbat pro- 
ceedings be taken against the Gas Light and Coke Company for 
the damage sustained by the Council in consequence of the 
explosion. 

STEPNEY —A conference of representatives of the Borough 
Councils has been held at the Stepney Town Hall to consider the 
decision of the Divisional Court, tbat electric lighting inspection 
chambers and street boxes are within the scope of the London 
Building Act, and notice of intention to construct them must be 
served upon the district surveyor, who is entitled to the statutory 
fees for "supervising the work." The conference adopted a resolu- 
tion “tkat united action be taken by the Metropolitan Borough 
Councils for the transfer to them of the duties now exercised by the 
district surveyors under the London Building Acts, so far as tbose 
duties referto electriclighting boxes and similar constructions under 
the public way.“ 


Maidstone,— The new electricity works, which was 
opened last month, was erected to the designs of Messrs. Stevens 
aud Barker, and contains five boilers, five steam dynamos (four of 
150-kw. each, and one of 75-kw.), and a battery of 280 Chloride 
cells. The three-wire system is in use, and the streets are lighted 
with 44 Brockie-Pell arc lamps. 


Manchester.—At a recent meeting of the Electricity Com- 
mittee it was stated that excellent progress had been made in con- 
nection with the new gencrating station in Bloom Street. The 
second 3,000-н.р. generating sct has already been started, and will 
enable the department to speedily meet the wants of custcmers 
now waiting for current to the extent of over 50,000 8-C. P. lamps. 
The Committee had under consideration the question of tenders for 
the provision of 12 boilers, with economisers and feed-pumps, for 
ihe supplementary installation, equal to 12,000 н.г., designed by 
Mr. Metzger, the chief electrical engineer, for the station at Stuart 
Street. It should be stated,in regard to the tenders for boilers, 
that an advertisement, with specifications, was prepared by the 
Committee, and was published on November 15th. It was re- 
quested that tenders should be in before noon on December 4th. 
Hetween November 15th and that date, however, it was discovered 
that the specification stated that "each boiler is to be fitted with 
Babcock & Wilcox’s superheater, having a heating surface of 
509 sq. ft.,“ and that words which should have followed—“ or other 
approved type,"—had been omitted. It was obvious that the 
clause, as it stood, restricted competition, and it was resolved by 
ihe Committee not to open the tenders which had come in, but to 
issue fresh specifications, leaving out entirely the names of Babe: 
and Wilcox. The clause, in its amended form, read, each boiler 
is to be fitted with a superheater having a heating surface,” &c. 
The amended specifications were issued on December 7th to all 
persons who had applied for copies of the original specifications 
and had paid the customary deposit of five guineas, frec of charge. 
The error was pointed out to them, and they were asked to tender 
afresh, and to revise their tenders if they thought necessary. The 
tenders received were adjudicated upon, and the Committee 
recommended the Council to accept that of Messrs. Babcock and 
Wilcox, ав being absolutely the lowest tender. With regard to 
automatic stokers, the original specification stated that “ ће stoking 
gear is to be of the chain-grate, coking, or other type," so that no 
limit was placed upon contractors, who were at liberty to use 15 
ever type they thought proper. The Committee recommended tha 
the contract for coal economisers should be placed with Messrs. 
Green, of Manchester, and that for feed-pumps with Messrs. Blake 
and Knowles, of London. These contracts will come before the 
City Council for approval or otherwise at the next meeting. 


Oban.—The T.C. is inviting tenders for works in con- 
nection with the erection of an electrical generating station. 


Pemberton.—Just before Christmas the D.C. inaugu- 
rated the new electric lighting installation, which has cost about 
£20,000. 
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Quebec.—The submarine cable which is to convey power 
from the Levis side to Quebec, was laid on December 12th. The 
work was commenced shortly after 8 o'clock, the Ferry Company's 
steamcr Queen clearing a way through the ice, followed by the 
M. F. Hackett, from which the cable was dropped into the river. It 
took 20 minutes to perform the work. 


Southport.—The accounts of the six years’ operations of 
the electricity works show that during the past year the demand 
bas again made good headway, the number of new lamp connections 
exceeding that of any previous year. The figures in 1900—1 had 
risen to 910 consumers, 56,780 lamps, and 1,023,970 units sold. In 


the wages and management expenses substantial economies have 


been effected, the total costs being 1°65d. per unit. The larger 
output has improved the receipts, but the yield on gross profit on 
capital employed has been reduced. Still the return was sufficient 
to pay the interest charges, to provide 2:97 per cent. of the average 
capital for its redemption, and to leave & balance of £695 to the 

On March 31st, 1901, the capital expenditure amounted to 
£133,036, and the amount expended in the 12 months ending March 
318%, 1901, was £30,290. The traction charges average 1°74d. per 
unit, and the rates for both heating and power are 4d., reducing 
to 2d. 


Sydney.—The City Council has approved of the purchase 
of a site for the electricity works in Pyrmont for the sum of £13,300, 
and has resolved to authorise the consulting engineers, Messrs. 
Preece and Cardew, to proceed with the electric lighting scheme. 


Swansea.—The Corporation quoted 114. per unit for 
lighting the harbour by electricity, but the Executive Committee 
of the Harbour Trust has decided to recommend the rejection of 
the Council’s offer, and that an independent scheme be proceeded 
with. 

West Bromwich.—The E.L. Committee of the Cor- 
poration recommends that immediate application be made to the 
L.G.B. for sanction to borrow the sum of £8,500 to meet the cost of 
extension of the new electricity works, in order to provide the 
energy required for the working of the trams. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Tramways Committee has in view a 
£30,000 scheme for tramways extensions. 


Baker Street and Waterloo Railway.—It is stated 
that, in its uncompleted state, this railway has been sold, and the 
purchaser is no other than Mr. Yerkes, who may complete and use 
the line as part of his new underground system, which includes the 
District, the Brompton and Piccadilly, the Charing Cross and 
Hampstead, and other railways. The price, it is stated, exceeds a 
quarter of a million. 


Birkenhead.—The B. of T. inspection of the Dock 
electric tram route was made by Lieut.-Col. Von Donop last week. 
The line was afterwards opened for public traffic. 


Bournemouth.—The Town Council has sanctioned the 
scheme for extending the electric tramway to Southbourne. 


Bristol.—The City Council on Wednesday had pre- 
sented to it a report from the Special Committee charged with 
inquiry into the purchase of the electric tramways. The Committee 
was formed on the suggestion of Alderman George Pearson, not 
with the idea of compulsory purchase, but because there was an im- 
pression that the company was not unwilling to negotiate with a view 
to the acquisition by the city. The figures furnished by the com- 
pany as the basis for a sale were, however, such that the Committee 
could not recommend the Council to accept. There the matter 
ends. The balance of the term before the city can purchase under 
the powers of the Tramways Act is between 13 and 14 years. The 
company have 30 miles of tramways and 232 cars in use. They bave 
a large manufacturing and repairing depôt at Brislington, a num- 
ber of smaller depóts, a fine new power station, and a smaller 
power station at Bt. George's. It is understood that the price named 
by the company approximated to 2} millions. 


Carshalton.—The B.E.T. Co. have declined to supply the 


local Ratepayers’ Committee with copies of their lithographed plans 


for tram routes, saying that they can only supply the same to 
persons who have already decided not to oppose their scheme. 


Central London Railway.— Serious inconvenience was 
caused on Monday by a misbap on the Central London Railway. 
It appears that just before five o'clock in the morning, a motor was 
being shunted into the Bank Station to take the first train to 
Shepherd's Bush, when, though going dead-slow, some part of 
the gear apparently fouled the current rail, and it jumped the 
points just where the two tunnels join, and effectually prevented 
apy train entering or leaving either. The nearest “ cross-over” by 
which trains could be shunted from one linc to the other was at 
the British Museum Station, and this was made‘the temporary’ City 
terminus, а Jj-minute service being maintained to and from 
Shepherd's Bush. The space in the tubo is so small that it was with 


the utmost difficulty that the engine, which weighed 44 tons, and 
was resting against the side of the tunnel, could be moved. It was 
not till five o'clock that the line was cleared and traffic resumed. 


Dewsbury.— The B.E.T. Co. are now in possession of the 
Dewsbury, Batley, and Birstall (Steam) Tramways. A i 
meeting of the directors of the local company was held on Thurs- 
day, December 19tb, for the purpose of meeting representatives of 
the B.E.T. Co. The transfers of the shares of those shareholders who 
agreed to tell to the Traction Company were passed, and the 
management of the line was formally transferred to that company. 
The directors of the local company resigned, and new directors (all 
London gentlemen) were nominated for election in their places. 
Mr. Laxton retains his position as secretary, and for the present 
there will be no change in the running of cars, or the matter of 
fares, working staff, &c. About +?ths of the shares of the old com- 
pany are now held by the Traction Company. The Batley Corpora- 
tion have powers to purchase the section of the lines within their 
borough, and it is stated that the recent transfer will not affect tho 
Corporation's position. Negotiations, however, are now proceeding 
between the Traction Company and the Batley Corporation for the 
leasing of the lines to the company. The Corporation have incurred 
costs amounting to about £3,000 in obtaining powers to purchase 
their section of the line and in opposing the Traction Company, 
and it is now held by many people that they are in no better posi- 
tion than they would have been had they agreed with the company 
two years ago. The new directors have made important alterations 
in the working of the system as regards fares and frequency of 
service. 


Douglas.—The House of Keys has granted the petition 
of the Douglas Town Council that the Council be empowered to 
borrow the sum of £52,000 with which to carry out the purchase of 
the Bay and town sections of the Douglas tramways. 


Durban.—A syndicate has applied to the Corporation for 
the rights to construct electric trams for the Umgeni district, con- 
necting with the Corporation line. 


Eastbourne.—The E.L. Committee has prepared an 


electric tram scheme. 


Electric Tramways and the Snow.—The recent heavy 
snowfalls in the Tyneside and Wearside districts have most injuri- 
ously interfered with the tramway traffic in both areas. In New- 
castle, which is further removed from the rea than is Sunderland, 
the snow lay much more readily, and with the heavy gradiente, 
traffic was soon stopped. In Sunderland, where the gradients are 
much easier, and the hills considerably shorter, the traffic was in 
part impeded within four hours of the fall. No attempt at all 
adequate was made to deal with it as it fell, and as a consequence, 
by 2 o'clock in the afternoon two cars were off the metals, one at 
Roker, the extreme north-east end of the town, and the other at . 
the west end, on Hylton Road section. Later, another stoppage 
occurred on the Grangetown section, and generally, the running was 
most irregular. Several membeis of the Sunderland Tramways 
Committee were very wroth at the stoppages, most of which they 
considered to have been preventable, and they are teking steps to 
provide wooden snowploughs, and are considering other means of 
coping with future falls. The Cleansing Sub-committee of the 
Health Committee are responsible for the street cleaning, and the 
Tramways Committee think they should have charge of the track. 


Gloucester.— Mr. Alfred Dickinson, acting for the Cor- 
poration, will confer with Mr. Samuel White, managing director of 
the City of Gloucester Tramways Company, with reference to the 
value of the company's system, and as to the terms of purchase. 
He will afterwards advise the Corporation as to the advisability of 
taking over the system. | 


Greenock.—The Greenock and Port Glasgow Tramways 
Company have refused to take the question of running cars on 
Sunday to arbitration, and the Greenock Town Council have now 
decided to obtain legal opinion on the points in dispute before going 
further. 


Hamburg.—lIt is stated that Messrs. Siemens & Halske, 
the Berlin General Electric Company and the Hamburg General 
Tramways Company have entered into an agreement to form a com- 
pany with a capital of 15,000,000 marks for the purpose of con- 
structing and working electric tramways in Hamburg and suburbs. 
This agreement has just been ratified by the Hamburg State autho- 
rities. 

Isle of Мап, —Тһе electric sections of the tramways 
belonging to the Isle of Man Tramways and Electric Power Com- 
pany, Limited, in liquidation, have been sold for upwards of 
£250,000. A Manchester syndicate is said to be the purchaser. 
In September last an offer of £188,850 was made for the sections 
when they were submitted for sale by public tender. The sections 
in question are those between Douglas and Laxey, Laxey and Snae- 
fell, and Laxey and Ramsey. The sale of the properties will, it is 
said, admit of a dividend of 108. in the £ being paid to creditors of 
the company, but the ordinary and preference shareholders will not 
get anything. 

Keighley.—The liquidator of the Keighley Tramways 
Company, Limited, has paid a first and final dividend of 118. 8d. per 


£1 share to the shareholders out of the proceeds of the sale of the 
undertaking to the Corporation. 


(Continued on page 23.) 
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THE CENTRAL EXCHANGE OF THE LONDON 
POST OFFICE TELEPHONES. 


(Concluded from Vol. 49, page 1049.) 


Н лугхе shown how a second exchange is called up from the 
Central, we shall assume that the process is reversed, and 
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current—about 2 milliamperes—is too small to actuate the 
clearing relay at the originating exchange, so that the 
clearing lamp there glows; the relay at the Central, 
however, is operated, closing the circuit from the battery 
to earth through the clearing lamp and two resistances 
of 40w and 80w respectively. While this is taking 
place the Central operator has tested the subscriber's jack 
with the tip of the plug, and, if he is disengaged, has inserted 
— — it and pressed the ringing key. This, it 
will be seen, connecte the generator to the 
| subscriber’s line through the interrupter, 
sending intermittent calls automatically. 
The ringing key is self-locking, as indicated, 
so that the operator is free to attend to other 
calls; directly the wanted subscriber takes 
| his receiver off the hook the resistance of his 
circuit is reduced, во that the current from 
the generator becomes strong enough to 
actuate the magnetic release shown in the 
figure. 
Theinsertion of the plug into the jack allows 
a current to flow through relay R, which has 
aa resistance of 83}, in series with the 
"Ww clearing lamp and cut-off relay 114 the bush 
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Map SHOWING THE CENTRAL, OXFORD STREET, AND WESTMINSTER TELEPHONE the tip and ring of the plug respectively 


AREAS AND EXCHANGES. 


that a call originating at a district common-battery exchange 
is to be dealt with on the junction board at the Central. 
A reference to the diagram below will show that the two 
exchanges are, so far as the speaking circuit is con- 
cerned, mechanically isolated from one another, com- 
munication being effected entirely by induction through the 
repeating coils. The latter, again, on the line side at 
the Central Exchange, are not connected with a battery, but 
only through a condenser for speaking currents, and through 


with the repeating coil through the ring- 
ing key, as soon as the latter is released 
by the subscribers reply. The current which then 
flows actuates the 10w relay R, which throws the 
20w coil of relay R into action; the current flowing from 
the originating exchange then increases, and operates the 
relay at the originating exchange, so that the clearing lam 
there goes out. The circuit is then ready for speaking, an 
the subscribers are “through,” as shown in the small 
diagram on the following page. 

Should the operator require to speak to either of the 


Е 
SELF-RESTORING INDICATOR | 


E шел ue 


TO GERERATOR 


Originating Exchange. 


а relay for signalling currents. The diagram indicates the 
multiple jacks at the originating exchange, which are dealt 
with by the operator there, as already mentioned. The junc- 
tion lines are joined to the repeating coils at the Central 
Exchange, and being connected with the battery at the 
first exchauge, they convey a current to the fine wire coil of 
the relay, к, which has a resistance of 12,0000, The 


subscribers, she would have to press the speaking key shown 


in the diagram. This, it will be seen, would connect the 


operator's head set with the subscriber's circuit. | 
In the event of her speaking to the calling subscriber 
before the wanted subscriber had answered the call, the ring- 
ing key would still be coupled up to the generator ; the act 
of closing the speaking key, however, automatically pute the 
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spring of the ringing key to earth through the 300 w retarda- 
tion coil shown, whereby the magnetic release of the ringing 
key is actuated and the generator cut off. 

In the ordinary way, however, no speaking is required ; 
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View OF TRENCH AND Drvcrms. 


if the wanted subscriber's line is engaged, the operator at 
once ascertains this by the test with the tip of the plug, and 
signals the fact to the operator at the originating exchange 
by inserting the plug in one of the “ busyback"" jacks, to 
which reference has already been made. The effect of this 
is to transmit a regular intermittent tone signal to the 

jr at the first exchange, which causes the clearing 
lamp in the cord circuit to fluctuate in brightness; this 
attracts the operator’s attention, and after verifying the 
signal by throwing the speaking key, she informs the calling 
subscriber of the fact that the line is engaged, and clears the 
connection. Similarly, if the wanted subscriber fails to 
answer the call within a reasonable period, the central 


Subscriber's 
— 


District 
venis 


Central Subscriber's 
exchange. station. 


myo P 
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SUBSCRIBERS SPEAKING БЕ Pen. EXCHANGE S. 


r removes the plug from the subscriber's jack, and 
inserts it in one of the “ don't-answer " jacks, which sends 
a tone signal of unequal beats to the originating exchange, 
with like results, In many exchanges the subscribers under- 
stand these tone signals themselves, as they are audible at 
their stations, so that no intimation that the line is engaged, 
or that no answer is received, is required on the part of the 

r. 

posing that a conversation has taken place, if either 
iim hangs up his receiver, his clearing lamp at the 
g exchange lights up; when both hang up, the 

operator sees both clearing lamps alight, and clears the con- 
nection, just as if a local circuit were in question. Directly 
this happens, relay R at the Central ceases to hold its arma- 


ture, so that the clearing lamp lights up, showing the Central 
operator that the conversation is over. The operator there- 
fore clears the connection at the junction board, and the 
transaction is completed. 

There are several points of difference between the equip- 
ment of the junction board circuits and that of the local 
boards. Some of these have already been mentioned. 
It will be noticed that the bushes of the outgoing 
junction jacks are earthed through a resistance of 30 о, in 
the absence of the cut-off relay which serves this purpose in 
the case of local jacks. Again, in order to give the engaged 
signal at the junction board, а tertiary winding i is provided 
on the induction coil of the operator's head set, which is 
connected to earth, and to the tip of the plug, asshown. The 
self-restoring indicator is only required at night, when the 
operator is not constantly listening on the ee wires. The 
latter are connected to the terminals k, ; the terminals 
C, D, which are joined to the outer эзе of the grouping 
key, are connected with terminals Е, F at the next operator’s 
position, and so on. Hence, if the grouping key is thrown 
over, a call normally received at the position where the call 
wires terminate will be carried over to the next position, so 
that one operator can deal with both positions. As the. 
grouping operation may be repeated again and again, any 
number of adjacent positions may be thus thrown together, 
in one or more groups. It will readily be seen that the 
operation of the indicator closes a local circuit through a 
lamp and relay Rs, Which again connects a magneto bell with 
the generator vi the battery and earth. The function of 
the bell is, as already explained, to attract attention ; the 
lamp indicates the position where the call is received, and the 
key enables the operator to actuate a restoring device, which - 
shuts off both bell and lamp. The tip of the plug is 
connected with terminal 4, while terminal в is connected 
with terminal 4 at the next adjacent position, and so on, so 
that the same movement of the grouping key which transfers 
the call wires to the next position on the right-hand, also 


Gas Mains, &c., IN VICTORIA STREET, WESTMINSTER. 


connects the tips of all the plugs with the tertiary coil of 
the head set at the latter position. 

In some cases it will be necessary not only to receive calls 
from other exchanges on the junction board at the Central, 
but also to call up other exchanges from it, thus trans- 

F 


ААА MÀ 
20 THÉ ELECTRICAL REVIEW. Vol. 50. No. 1,258, January 3, 1902. 


mitting calls from one district exchange through the Central the telephone cables leaving the exchange were too 
Exchange to another district exchange. For this purpose numerous to be accommodated inside them, as they were full 
already, and it was necessary to take 90 pipes over the top of a 
branch subway crossing the street, as the snbway rested 
direct on the Metropolitan Railway tunnel. One of our 
views shows the subway being roofed over with iron trough- 
ing, and the pipes ascending from three apertures in the 
wall of the principal manhole. Another view in the same 
direction—looking from St. Andrew’s Hill towards the 
Times office—shows the pipes more clearly. The trench 
was 24 ft. wide at the shallowest part (over the subway), 
where the pipes were arranged in two layers. A vertical 
section at this place would have shown the telephone ducts, 
the cable subway, the Metropolitan District Railway, and 
the Waterloo and City Railway, one above the other! The 
pipes, after topping the subway, are divided between three 
trenches, each 10 ft. wide, which eventually are brought one 
above the other. Some of the telephone cables, for local 
service, are diverted into the subways which run along the 
Embankment ; the bulk run along New Bridge Street, where 
the old and new Fleet sewers were met with. The Holborn, 
St. Bride’s Street, Embankment, and Central London 
(Mansion House) subways were made use of. It is important 
to note that all footways near the manholes are already pro- 
vided with three 4-in. pipes each, for service connections, so 
that reopening the roadways for connecting up subscribers 
will not be necessary. 

At certain points the traffic was so dense and so important 
that it was considered out of the question to open the roads, 
and therefore it became necessary to drive headings under- 
ground for the purpose of installing the ducts. All the 
ducts from Threadneedle Street, Lombard Street, Cornhill, 
and King William Street meet in the Mansion House 
subway and are led through a tunnel of this kind, 120 ft. 
long, under the road in front of the Mansion House to 
Walbrook, on their way to the Central Exchange. This 


ROOFING CABLE SUBWAY IN QJEEN VICTORIA STREET. tunnel was cut entirely from one end. A similar tunnel 
between Moorgate Street and the top of Old Jewry, 180 ft. 

order wire keys are provided, which are used exactly ası those long, was driven from both ends. The ducts were laid in 
at the local positions, and are shown in the diagram. these tunnels, and the spaces filled up solid with tamped 


Besides the junctions for communication with other Concrete. 
common-battery exchanges, described above, provision is 
also made for communicating with exchanges on the Post 
Office permanent-current system, together with exchanges of 
the National Telephone Company, and with the trunk 
line system. Тһе switchboards provided for these 
services are generally similar in appearance to the 
common-battery boards, but differ in the details of the con- 
nections. Having described the principal types of board in 
detai', we do not propose to deal in the same way with the 
other boards, as to do so would involve a lengthy explana- 
tion of the methods of working of the permanent current 
exchanges and trunk lines. We should add that the whole 
of the equipment of the Central Exchange has been carried 
out, under the supervision of the staff of the Post Office, by 
the Western Electric Company, on the system which they 
have developed and brought to perfection. 

A few notes about the out-door work which has been 
carried out, may be not without interest. 

The area served by the Central Exchange is shown on the 
map on p. 18, which also shows the areas dealt with by 
the similar sub-exchanges, now far advanced towards com- 
pletion, at Westminster and Oxford Street. The method of 
laying the earthenware ducts, and the type of cable 
employed, were fully described in our issues of May 11th 
and 18th, 1900; since then the bulk of the underground 
work has been accomplished. Naturally the heaviest part of 
this lay in the vicinity of the Central Exchange and in the 
main thoroughfares passing through the City. One of our 
illustrations shows the normal method of laying the ducts, 
where little obstruction is met with ; but this is seldom the 
case for any great length, and another view, taken at the 
bottom of a trench in Victoria Street, Westminster, will give 
some idea of the extraordinary difficulties which had to 
be overcome. In many cases the obstacle could be burrowed 


under, as in the last mentioned, some of the trenches Casr-IRoN PIPES FOR TELEPHONE CABLES BETWEEN MANHOLE 
attaining a depth of 28 ft. (for example, in New Bridge AND CABLE SUBWAY, QUEEN VICTORIA STREET. 

Street). Very often, however, this was not feasible. In 

Queen Victoria Street the subways provided by the Corpora- In St. Paul's Churchyard the ducts dipped 22 ft. under 


tion for pipes and cables proved to be very inconvenient; а sewer built by Wren, 4 ft. in diameter, to carry off the 
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rain water from the roof of the Cathedral to the old Fleet 
sewer at the foot of Ludgate Hill. East of St. Paul's the 
excavators came across the steps from the old Cathedral to 


Lasing Ducts on LONDON BRIDGE. 


the street, at a depth of 10 ft. Old cloisters were found at 
the south porch of the Cathedral, in made ground, and 
down Ludgate Hill massive walls, with archways of chalk, 
were discovered, of considerable length. 

From Paternoster Row a tunnel was driven to the G.P.O. 
West, and in the process the old pneumatic tube was come 
upon. The difficulties due to pipes, &c., at this point were 
exceptionally great. The longest draw-in occurs close by 
here, between the G.P.O. West and Warwick Lane, 213 ft. 

Old wooden water mains were met with in various places 
in а good state of preservation; they consist of rough 
trunks, 18 in. to 24 in. in diameter, with a bore 6 in. in 
diameter. The joints are simply butted, one end being 
hollowed out conically, and the other tapered to fit. Five 
of these mains, side by side, were found leading to Newgate 
and Gray's Inn Road. 

Some difficulty was encountered in crossing London Brage, 
owing to the small space available for manholes, but this was 
overcome when large culverts were discovered in the piers. 
As shown in our views, the ducts, 16 in number, were 
divided into two groups of eight each, in two layers over the 
summits of the arches. The division was necessary for con- 
venient handling in the culverts, where the cables are sup- 

on racks. The culverts were converted into manholes 
by the simple process of putting in steps and manhole 
covers, and the cables are jointed in each manhole. 

The above will serve to briefly indicate the kind ot work 
that had to be done by the engineering staff of the Post 
Office, but barely touches upon the many interesting dis- 
coveries and difficulties that cropped up. To meet with 
24 pipes, ranging in diameter from 18 in. to 2 in., in a 
length of 16 ft., was regarded as little out of the common ! 

cluding this article, we have pleasure in tendering 
our thanks to Mr. J. Gavey for the facilities and photographs 
necessary for its preparation. We cannot omit to also express 
our hearty appreciation of the unfailing courtesy and welcome 
which we received, at the hands of the many members of the 
Post Office engineering staff who have afforded us their kind 


Banquet.—The foremen of Messrs. Siemens Bros. and 
Co.'s, Limited, Woolwich works held a banquet at the Holborn 
Hestaurant on Friday, December 20th, when the managing director, 
Mr. G. von Chauvin, occupied the chair and Mr. Alexander Siemens 
the vice-chair. After the banquet a capital programme of music 
was got Cosa by some of the employés and local artists, which 
was very appreciated. 


MACHINE TOOLS AT THE GLASGOW 
EXHIBITION. 


(IN SPECIAL REFERENCE TO THE REQUIREMENTS OF DYNAMO 
AND Мотов MANUFACTURERS.) 


— — — 


By FRED. BATHURST, A. M. I. E. E. 


(Continued from Vol. 49, page 1084.) 


THE YANKEE DRILL GRINDER. 


The old-established firm, Messrs. Buck & Hickman, of 
Whitechapel Road, London, E., had, as would be expected, 
a large and representative exhibit of American automatic 
machinery and tools. Many of these tools were shown in 
operation, but being well known to English engineers, 
will be passed without special consideration. 

Although many good points could be referred to amongst 
the small lathes—turret and automatic—which were exhi- 
bited, perhaps the one exhibit which should be picked out 
for special reference on account of its general necessity and 
universality of use, is the ** new" Yankee drill grinder. 

Those machine shops whose wide-awake superintendents 
early seized upon the advantages of twist drills, soon found 
that such drills, when new, undoubtedly gave good service, 
but difficulties occurred when machinists of ordinary calibre 
had to re-sharpen them. American ingenuity however, soon 
produced a tool consisting of a grinding wheel and holding 
device which would allow a comparatively unskilled workman 
to grind a twist drill at a correct angle so as to sharpen 
it efficiently. 

Such sharpening tools have been introducad to many 
machine shops, but as in all classes of machine tools, 
designers’ brains are continuously employed on improve- 
ment, and comparatively recently a new type of drill 
grinder, style F. (as illustrated in fig. 17), has been put on 
the market, which it is believed will soon supplant all 
other styles in shops using twist drills ranging from 
medium to large size. 

The advantage of a wet drill grinder over the original form, 
which was a dry one, is, that the temper of the drills cannot 
be drawn, as so frequently occurred when an ordinary 
mechanic was using a dry wheel. Time is also saved when 
the drills have become quite blunt or broken. With the wet 
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wheel the grinding can be forced as fast as the wheel will 
cut, without any possibility of softening the drill, and it, 
therefore, grinds with maximum efficiency, and as the temper 
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of the drill is not withdrawn it can be sharpened in the least 
possible time. A simple pumping arrangement delivers 
water at the centre of the grinding wheel, with a uniform 


Fig. 17.—NEw YANKEE (WET) DRILL GRINDER. 


distribution, and without splashing, the over-flow being 
returned to the tank from the lower end of the tool-holder 
by means of a flexible hose. 

Messrs. Buck & Hickman issue a well-written pamphlet 
(by the Wilmarth & Morman Company, U.S.A.), which, 
whilst describing the various types 
of drill grinding machines, gives an 
interesting note on scientific drill grind- 
ing generally, pointing out that in a 
correctly ground drill, the amount of 
clearance must steadily increase in 
regular ratio from the periphery to the 
drill centre, for the nearer we approach 
the centre of the drill, the smaller will 
be the circle described by a point on its 
cutting edge as the drill rotates; but 
as the drill advances with equal speed 
into the metal, whether at its centre or 
its periphery, all portions of the cutting 
lip cannot cut with equal freedom 
unless the clearance at the given point 
bears a proper relation to the circum- 
ference of the circle it describes whilst 
rotating, and the speed also at which it 
is being fed into the metal. 

Twist drills, from No. 60 gauge to 
5 in. diameter, are now in common 
use in modern machine shops, and 
looking to their immense utilisation, and 
the amount of time that can be lost or 
gained by a clear understanding of 
their principle of application, the 
above brief excursion into scientific“ 
drilling will, it is hoped, be useful and 
instructive. 


RADIAL ARM DRILLING AND TAPPING 
MACHINES. 


Messrs. Loupvon BROS., of the 
Clyde Engineering Works, Johnstone, 


Scotland, had a very valuable exhibit of the special 


and general machiue tools of their manufacture. 


Whilst they make elaborate special machines for particular 
classes of customers, they recognised that only a limited 
number of people would be interested by them, and their 
exhibit was designed to inélude all the more important tools 
needed in almost every engineering workshop. This firm's 
endeavour is to combine the handiness which is the leading 
feature of American tools, with the rigidity usual to that 
of the best British manufacture. 

Not having space to touch upon the many tools ex- 
hibited, the above feature is, perhaps, best shown in their 
radial drilling machine (see fig. 18). This machine is self- 
contained, being driven from an electric motor incorporated 
upon the machine bedplate. The motor employed is one of 
3 H.P., and drives through а raw hide pinion on to a large 
spur wheel arranged on the main shaft cone of the machine. 

The gearing is arranged so that a change can be made 
from single to double gear or vice versa by the simple move- 
ment of a lever. This improvement saves much time to 
the operator. An index table is provided upon the frame of 
the machine which gives the correct driving position for the 
belt according to the varying diameter of the holes being 
drilled, which enables an unskilled labourer to operate the 
machine as efficiently as the high-class workman. The 
hand motion of the spindle is arranged so that this may be 
rapidly raised or lowered by the same wheel which is used 
for the slow feed, and, when tapping, the feed wheels may 
be thrown clear of the spindle, which is then left free to- 
follow the tap. This saves breakage of taps. 

A special arrangement provides that when tapping, the 
speed of the spindle can be instantly reduced to one-third 
of the drilling speed, so that there is no necessity to operate 
the belt or change gear. Adjustments are provided so that 
the only wear that takes place on the drilling spindle is that 
due to the vertical sliding movement, which, of course, 
із а minimum. The radial arm saddle can move through a 
distance of 3 ft. 74 in. by means of a rack and pinion, and 
cross travel, whilst an efficient locking device is provided. 
Both spindle and radial arm are provided with ball bearings, 
which ensure free and easy movement. 

The column pole-plate and radial arm are all of parti- 
cularly massive design, and when these machines are not 
electrically driven, they can be provided with fast and loose 
pulleys for ordinary shop shaft driving. The machine 
shown has a 2} in. diameter spindle, and a self-acting feed 


KA T 


Fic. 18.—Loupon Bros.’ RaDIAL DRILLING MACHINE. 


motion by rack and pinion of 18 in., the radial arm having 
a vertical movement of 23 in. upon the column casting. 
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Other types of the same machine are made having a 3-in. 
spindle with 7 ft. radius. 

The illustration of this machine speaks for itself, but the 
Scotch makers prefer to invite the attention of their friends 
to the machines themselves, and can provide lists of machine 
shops showing that their tools can be found at work all the 
world over. 


(To be continued.) 


ELECTRIC TRACTION NOTES. 


(Continued from page 17.) 
Bradford.—The Corporation is giving a trial to an 


improved method of reversing the trolley which із the 
invention of Mr. J. W. Oldfield, of Thornbury, Bradford. It is 
a mechanical arrangement on the car for shifting the trolley arm 
which will work as readily in dense fog as when the wire can be 
seen. It dispenses altogether with the “ fishing rod.” 


Leeds.—It is expected that electric tramcars will run 
from Briggate to the New Inn, Wortley, and Whingate, within a 
few days. The road under the railway bridge in Wellington Road 
bas been lowered, and the electrical equipment of the route is nearly 
finished. 


Levenshulme.— The U.D.C. has approved of the agree- 
ment with the Manchester Corporation with reference to the pur- 
chase, reconstruction and leasing of the tramways, and has sanctioned 
the proposal to borrow a sum not exceeding £13,000 for the purpose 
of carrying it out. 


Limerick.—The Dublin Gazette announces that the 
Lord Lieutenant has fxed January 9th next for the hearing of an 
application for an Order in Council to authorise the construction, 
maintenance and working of the tramways proposed to be laid in 
the city of Limerick, and to confirm the resolutions of the Council 
of the County Borough of Limerick with respect to said tramways. 


Liverpool.— The Traffic Sub-committee have under con- 
sideration & proposal made by Alderman Salvidge that an all-night 
service be maintained on the north and south route, a car to run 
every hour. 


Manchester Underground Railway.—The promoters 
of tbe proposed Manchester City Circle Railway have deposited 
their Bill for the next session. A company is proposed to be in- 
corporated, with a share and loan capital of £1,600,000, for the 

of constructing a circular und und railway in Man- 
chester of an aggregate length of, 2 miles 3 furlongs 4 chains. The 
promoters named in the Bill are Mr. Henry Fishwick, Mr. Frederick 
Johu Davis, and Mr. Frederick Jones, who together will form the 
first directors of the company. The Manchester Guardian says that 
the railway, if sanctioned, is intended to be constructed by means 
of metal shields driven forward by hydraulic pressure a3 the work 
proceeds, and, except in the stations, the internal diameter of tho 
tunnel is not to exceed 12 ft. The time sought within which to 
construct the railway is seven years from the passing of the Act, 
during which period it is proposed to pay interest out of capital. 

Middlesex.— The Middlesex County Council has decided 
to enter into an agreement with the Metropolitan Tramways and 
Omnibus Company in relation to tramways and light railways. The 
company is to purchase from the North Metropolitan Tramways 
Company the lines owned by it in Middlesex, and such lines will be 
worked by the company in connection with the light railways 
belonging to the County Council The profits derived from the 
purchascd tramways will be appropriated in the payment of interest 
at the rate of 6j per cent. on the expenditure incurred by the com- 
pany in the purchase and conversion of the lines to electric traction, 
whilst the balance of the net profits will be divided between the 
County Council and the company in the proportion of 45 per cent. 
to the former, and 55 per cent. to the company. A financial puper 
says that the company will take a lease of several of the County 
Council's light railways, and in consideration of the payment of 45 
per cent. of the nct profits on the above-mentioned tramways, the 
lease of the light railways will be extended to 1930, instead of 1925, 
as was originally proposed. 


Mitcham.—From the printed minutes of the Croydon 
R.D.C. it appears that a special committee meeting was held оп 
December 5th to consider further the proposals of the B.E.T. Co. 
After & brief discussion in open Council, it was resolved to defer 
consideration of the offer, the company meanwhi:e to be informed 
tbat the Council is prepared to negotiate. The Council also decided 
to instruct Parliamentary agents to oppose for locus standi purposes 
the Billsof the B.E.T. Co., L.U.T., and Brighton Electric Railway. 


Oldham.—The borough surveyor has presented a report to 
the Tramways Committee on the progress of the work on the 
electric tramways. At all sections the second track has been com- 
menced. Seeing the anxiety of the Committee to be able to open 
the single line of tramway во as to mect the public convenience, 
Mr. Hewitt (of Messrs. Hewitt & Rhodes, consulting engineers) 
proceeded to London to see Col. Von Donop and get to know 
whether the Board of Trade would allow the running of a single 


line. The matter was put clearly before the Colonel, who stated 
that he had never had an application of that kind before him from 
any Corporation, but was willing to allow it to be done in that case 
providing that proper facilities were given for the entrance and 
exit of passengers, and that no pitfalls were left when the other line 
wa8 constructed which would be dangerous to intending passengera. 
It was only on the understanding that it would be beneficial to the 
general public of Oldham that he would give his consent, and he 
seemed rather interested in such an experiment being tried. When 
examining the line it was thought it would be impossible to run 
beyond Werneth (from the borough boundary) into the centre of 
the town, owing to the number of crossings. Messrs. Hewitt and 
Rhodes reported that the material for the overhead and under- 
ground work was all delivered and ready for erection. They 
were waiting for the poles to be completed, and also for the. com- 
pletion of the permanent way. The Committee instructed the 
borough surveyor to proceed with the laying of one line, and the 
question of running on a single track was left over for further con- 
Bideration. 

A meeting of shopkeepers has been held, at which a resolution 
was passed objecting to tramways being constructed with a less space 
than 9 ft. 6 in. between the outside of the footpath and the nearest 
rail Altogether there are 11 different parts of the various routes 
on which it is proposed tolay double tracks and allow less than the 
above-mentioned space. A resolution was also passed strongly pro- 
lesting against the manner in which the shopkeepers' interests arc 
being seriously injured by the slow progress being made with the 
construction of the tramways. 


Paris Underground Railways.— It is reported that the 
City of Paris proposes to borrow £6,000,000 at 34 per cent. for the 
extension of the underground electric metropolitan railway system. 


St. Helens.—The directors of the St. Helens Tramway 
Company have for some time been endeavouring to arrange with 
the Corporation that goods may be carried over the tramways. The 
Council is to be asked to agree to a rent of 2d. per truck 
being paid for every car passing through the borough and 1d. 
for every car, laden or empty, passing certain points. From the 
date when goods begin to be carried the company will not be en- 
titled to obtain electricity at 1d. per unit on consuming 800,000 
units, but the minimum will be 1,000,000 units. The goods traffic 
will have to be worked conveniently for the Corporation as regards 
the use of electricity. 


South Lancashire.—The work of constructing the South 
Lancashire tramways is now being carried on vigorously. The 
contracts for ways and equipment of Haydock, Brough, Ashton 
and Abram; Hindley to Hindley Green, Atherton to Bolton, 
Atherton to Tyldesley and Leigh, have been placed, the sum of 
them being £350,415. Тһе tramways whicb are about to be con- 
structed will have a total length of 133 miles. This, however, is 
not the entire length of tramways contemplated under the South 
Lancashire scheme. Other lengths will be proceeded with later. 


Southampton.—The Tramways Committee recom- 
mended the transfer of the whole of the electrical equipment to the 
Electricity Committec, and that of the maintenance of the present 
lines and the construction of new lines to the Works Committee, 
under the superintendence of the electrical engineer and the 
borough enginecr respectively. 

It has been resolved not to make an appointment to the position 
of tramways manager at present. 


Sutton.—The U. D. C. and the B. E. T. Co. have arrived at 


the following heads of agreement :— 


1. The company to obtain tramway powers, but certain lines not to be pro- 
ceeded with without the Council's consent, nor is the Council to be prejudiced 
in their option to purchase certain land and the electric lighting works. 

2. The company to widen specitied roadways (but without being compelled to 
urchase land for these purposes); to make up and drain the same; all disputes 
cing referred to the Board of Trade. 

4. The company to submit plant and give notices in the usual way. 

5. The company to pave the track with granite setts, as may be agreed; or 

settled by the Board of Trade. 

6. Certain roadways to be wood paved the whole width by the company. 

7. The company to maintain the roadway under Sec. 28 of the Act of 1570, or 
to contract for the same with the Council. 

8. All standards and overhead work to be approved by the Council. 

9. The Council to have the option of fixing electric lamps to the company's 
standard. 

10. The usual provisions as to bye-laws. 

11. A clause of the Bill to relate to cheap fares" for workmen at a minimum 
fare of 1d. 

12. The Council to have the option of purchasing at “ [air market value ” in 
42 years so much of the undertaking as is in the district. 


The Committee have yet to report upon the question of double 
or single track and crossing places. 


Sunbury.—The U.D.C. having considered the terms of 
the L.U.T. extension scheme, have resolved to require a number of 
amendments to the order, of which the following are the chief :— 
Double lines not to be changed to single. 

. Staines Road to be 45 ft. wide and Hanworth Road 36 ft. 

. Track to be wood-paved, and roads made up and metalled. 

New footways to be made up, or old ones widened, when desired. 

Road drainage to be satisfactory. 

. Company to maintain the whole roadway along which trams run. 

. Brackets to be fixed to houses, where necessary, instead of iron standards. 
. Company to light route by electricity. 

Tyneside.—The Tyneside Tramways and Tramroads 
Company who are at present engaged in constructing lines between 
Gosforth, Wallsend, and North Shields, are applying this session for 
power to construct further routes. The company are promoting in 
Gosforth lines from Gosforth Station across the North Road to 
Statters Road and thence by a loop line through Coxlodge and down 
Jubilee Land. Another of their proposed lines runs from Gosforth 


тч сюн 


СС =з 


Em — —õ — — "E 
МЧС, tet, И] 


ae 


24 | THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,258, January 3, 1902. 


up the North Road through Gosforth Park and thence the growing 
districts of West Moor, Clousden Hill, Forest Hall and Benton, join 
the companies authorised tramroad near Gosforth Row. These 
lines are, wherever possible, laid on private property, or off the 
carriageway of the road, with the object of securing at a moderate 
price a satisfactory form of permanent way construction and the 
ability to run at a higher speed than would be permissible if the 
track occupied the same position on the road as the ordinary vehi- 
cular traffic. The aggregate length of the routes proposed is about 
11 miles, and the lines are laid out so as to communicate with or 
give easy access to the existing system of the Newcastle-on-Tyne 
Corporation and the Tynemouth and Whiteley Tramways. 


Wigan.—At the T.C. on Monday, when the minutes of 
the Tramways Sub-committee came up for confirmation, Mr. 
Councillor Woods moved an amendment against the Council with- 
drawing from the negotiations for the purchase of the undertaking 
of the Wigan and District Tramways Company, and urged that, in 
accordance with pledges given to municipalise the tramways, the 
negotiations should be continued. He understood that there was 
only a difference of £5,000 involved. It wasto the interests of the 
borough that the negotiations should be continued. After some 
discussion, the amendment was lost. 


Wolverhampton. — On Christmas Eve what was 
described as an official trial of a Lorain surface contact tramcar at 
the car dept, Cleveland Road, took place in the presence of the 
members of the Corporation and a number of officials. In reality 
what took place was a test of a portion of the experimental mile 
track. The company assembled inspected the new depót and the 
cars, together with various portions of the Lorain equipment. The 
car having been prepared it was soon crowded with a number of the 
party and run out of the depót in fine style. Unfortunately it over- 
ran the points when reversing, and the passengers bad to get out 
while the car was hauled back on to the rails. Thie, however, was 
the only mishap, the car otherwise performing very well; and the 
party and a number of the general public enjoyed trips down to 
workhouse and back. Our local correspondent says that, in spite of 
the sloppy state of the road, the car ran with great smoothness, and 
was in admirable control. 


Woodford.—The D.C. is to obtain expert advice regard- 
ing the proposal of the Walthamstow U.D.C. to construct light rail- 
ways which shall run in the Woodford district. 


Wallington.—To-day (Friday) a public meeting will be 
held, or called by the Parish Council, to consider the question of 
opposing tramways. 


West Bromwich.—The Highways Committee of the 
Corporation have issued a report respecting the transfer of the 
tramways to the Corporation. The Committee recommend, there- 
fore, that the treasurer be empowered to draw a cheque for £32,000 
for the purchase of the South Staffordshire tramways within the 
borough, and for a sum not exceeding £650 for compensation for 
loss of rent, and a cheque for £5,500 for the purchase of the Bir- 
mingham and Midland tramways within the borough. In November 
last the Council approved and adopted a system of reconstruction 
and electrical equipment of the tramways, and the Committee 
recommend tbat application be made to the Board of Trade for 
sanction to borrow £121,000 to carry out the reconstruction and 
electrical equipment, and for their approval of the plans and details 
and method cf traction. The report was discussed at a meeting of 
the T.C. on Monday, and the recommendations were unanimously 
approved. 


TELEGRAPH AND TELEPHONE NOTES. 


American Telegraphs.—It is said that President 
Roosevelt has come forward as an advocate of Government owner- 
ship of telegraphs, and he intends to try to induce Congress to pass 
& law taking over the control of the private companies now 
operating in the United States. 


The Censorship on Telegrams.—The  Postmaster- 
General has notified a further relaxation in the censorship arrange- 
ments by the addition of the “Unicode” to the list of codes 
authorised for use in telegrams to Cape Colony, Natal, Rhodesia, 
Zanzibar, Seychelles, Mauritius, Madagascar, British East Africa, 
German East Africa, Mozambique, Lorenzo Marques. 


Durban Telephones.—The Town Council has resolved 
to intimate to the Telephone Company that it intends to take over 
the service at the expiration of three months’ notice and to 
municipalise the system. 


Portsmouth Telephones.— Thie L. G. B. has sanctioned 


the borrowing of money for a municipal telephone service. 


Salford Telephones.— Ratepayers met under the presi- 
dency of the Mayor on 23rd ult. and declined to pass a resolution 
proposed by the Mayor consenting to the promotion of the Man- 
chester Telephone Exchange Arca Bill. The resolution was 


Mole 8t. Nicholas-Port au Prince un 


defeated by a large majority, after which Alderman Holland 
demanded a poll. The meeting also agreed to the promotion of a Bill 
enabling the Corporation to make and maintain additional tram- 
ways in the borough. It was stated that they bad not yet come to 
terms with Manchester for running powers, they failing to agree on 
the matter of price. 


Telegraphic Interruptions and Repairs :— 
CABLES. 


INTERRUPTED. 
eo June 20, 1899 ee өе 
.. March 1, 1900 .. Ws 
.. Deo. 12, 1901 . 

.. Dec. 17, 1901 .. Dec. 29. 
. Dec. 28, 1901 .. vs 


Latakia-Cyprus .. - us eu ie 
Para-Maranham is ET zd єє 
Trinidad-Demerara ae ee ee ee 
Anjer-Kalianda .. > 


LANDLINES :— 


“ Vía Hanekin ” on Persian territory .. .. Feb. 94,1900 .. T 
Communication with Baranquilla and Cartagena Dec. 8, 1900 .. as 
Majunga-Tanarive v5 ae aa sa .. Dec. 15, 1901 .. ss 
Venezuelan Government landlines .. Dec. 22, 1901 . Dec. 24. 
Cap Haitien-Port au Prince ee ее oe Dec. 81, 1901 ee ee 


Turkish Telegraplis.—The Levant Herald states that 
the telegraph line which is to connect the Yemen system with the 
Selt-Mecca line has been completed as far as Djizan, a distance of 
103 miles from Lehieh, the starting point. 


Underground Telegraphs.—The following is a copy of 
the communication sent by the Secretary to the Post Office to the 
London Chamber of Commerce on the 29th ult. in reply to their 
recently published letter respecting the interruption of telegraphic 
communication caused by the storm :— 


I am directed by the Postmaster-General to acknowledge the receipt of your 
letter of the 18th inst., on the subject of telegraphic interruption through 
storms and other natural causes, and to request you to convey the following 
information to the London Chamber of Commerce. On March 7th last, the 
Postmaster-General informed the Association of Chambers of Commerce of the 
United Kingdom that much had been done in recent years to provide against 
interruptions and to give stability to the service; the principal lines had been 
renewed with stouter timber; a large number of reserve wires had been pro- 
vided on alternative routes in areas liable to storm damage; and an important 
experimental underground telegraph line to Birmingham had been constructed. 
He used the word experimental because there were drawbacks to the use of 
the line, as, for example, the necessity to take two wires to form a circuit for 
certain methods of telegraphy where one wire would suffice on an erial line; 
and there were several electrical problems which had to be solved before it 
oould be said that the line was successful. He explained that until recently the 
great cost of gutta-percha covered wire, and its electrical defects, bad stood in 
the way of the construction of long underground lines, and that it was only the 
introduction of paper-insulated cable—a material better from an electrical 

int of view, an cheaper than gutta-percha wire—which had justified the 

artment in undertaking the construction of the line to Birmingham. Не 
added that the result of the experiment in this case, although leaving some- 
thing to be desired, was sufficiently encouraging to justify him in proceeding 
with the extension of the system, although it was still necessary to proceed with 
caution. The fact, however, remains that underground lines are not fitted to 
afford efficient telephonic communication between distant towns. The Post- 
master-General proceeded to act in the manner indicated in his reply to the 
Association, and the construction of an extension of the London-Birmingham 
underground line to Stafford was undertaken without delay. At the same time 
an underground line was begun from Preston northwards in a district of the 
country where the wrial lines were much exposed to storms. Owing to financial 
exigencies it has not been possible to make much progress with the last-men- 
tioned line, but the Postmaster-General hopes to be in a position to proeeed with 
its construction more rapidly during the next financial year. He cau hold out 
no hope that the poet wrial system will be replaced by underground wires. 
The efficient working of the trunk telephones can only be assured by a large usc 
of overground wires, and there are several methods of telegraphy which it 
would be impossible to work if only underground lines were available. But 
Lord Londonderry feels as strongly as the Chambers of Commerce that efforts 
ought to be made to provide underground wires for telegraph purposes, by way 
of supplement to the wrial lines, and to prevent a total interruption of commu- 
nication between the principal towns. The initial difticulties having now toa 
large extent been overcome, the question becomes principally one of money; 
and it will be obvious that, in view of the present condition of the National 
Finance, it will be impossible for this department in the immediate future to 
undertake any large capita] expenditure, such as would be required in order to 
carry out a complete scheme of underground wires. The London Chamber of 
Commerce may feel assured, however, that the Postmaster-General will con- 
tinue to give the matter his most earnest attention, and that he will extend the 
underground system as far as it is possible for him to do so. The area of 
country most subject to disturbance from gales is that lying between the 
Bristol Channel and the Wash; and the Postmaster-General pad reason to 
think that in constructing & line from London to Birmingham he was giving 
stability to the communications, not merely of these two cities, but also of the 
whole country. The recent interruption, I am to explain, was caused, not by 
wind alone, but by snow, falling at & temperature which caused it to cling to 
and accumulate on the wires, where it froze and added so largely to the weight 
as to drag the poles out of the ground. 


Wireless Telegraphy.—In the course of his annual 
statement on the year’s operations of the Mersey Docks and 
Harbour Board, on Thursday of last weck, the chairman of the 
Board, Mr. R. Gladstone, said that the wireless system of telegraphy 
was under consideration by the Marine Committee with reference 
to tbeir lightships. He hoped it would not be long before they 
had the wireless telegraph on their lightships, and perbaps on their 
lighthouses also. 

At a recent meeting of the Launceston Chamber of Commerce, a 
motion was passed requesting the Postmaster-General to make a 
careful investigation into the system of wireless telegraphy and the 
prospects of its utility between Tasmania and the maiuland. The 
chairman stated that Lloyd's had been granted permission by the 
Government to establish at their own expense wireless telegraphy 
between Tasmania and Snow Island, and it was now proposed to 
extend the system to King Island. 

The Times correspondent at Ottawa says that Mr. Marconi is 
greatly impressed with the suitability of Sable Island as a site for 
a station from which to communicate with Cornwall. 

It is reported that Japau has begun to erect wireless telegraph 
stations on the Koreau coast. 

Another despatch says that the Korean Government has decided 
to grant permission to the Japanese Government to lay a cable, 
aud also to establish a wireless telegraph service between Fusan and 
Chemulpo. 


Vol. 50. No. 1, 258, January 3, 1902.] 


THE ELECTRICAL REVIEW. 25 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking Town.—January 24th. Additional generating 
plant for the Council's electricity works. See “Offcial Notices " 
December 20th. 


Barnstaple.—January 16th. Boilers, engines, dynamos, 
mains, &с., for the Town Council See Official Notices Decem- 
ber 13th. 


Belfast.—January 17th. Cables, roadwork, conduits, 
&c., for the Electrical Committee. See ''Official Notices " to-day. 


Belgium.— February 15th. Proposals are being invited 
by the municipal authorities of Lourain for the lighting of the 
public streets by electricity or gas. 


Belgium.—March 1st. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. See our “ Official 
Notices " to-day. 


Bournemouth.—January 6th. Feeder cables, pilot and 
arc lighting cables, and conduits, for the Corporation tramways. 
Sec '' Official Notices" December 20th. 


Egypt.—January 18th. Electric lighting of Suez and 
Damanhour. Particulars from the Minister of Public Works, Cairo. 


Grimsby.—January 20th. Steam dynamos, switchboard 
extensions, battery, condenser, piping, water-tube boiler for elec- 
tricity works. See “ Official Notices" December 27th. 


Hartlepool.—January 25th. Buildings, marine boilers, 
encines and dynamos, battery, switchboard, arc lamps, columns, 


mains, and cranes, for electricity supply works for the Corporation. 
See Official Notices" to-day. 


Hornsey.— January 15th. Pipework and mechanical 
coal-handling plant for electricity works for the U.D.C. See 
“ Official Notices " December 6th. 


Hunslet.—January 21st. Electrical equipn ent of the 
new workhouse and infirmary at Bothwell Haigh for the Guardians. 
See “ Official Notices " to-day. 


Kirkcaldy.—January 8th. Piping, pumps, feed heater, 
&c., for electricity works. See “ Official Notices" December 13th. 


L.C.C.—January 14th. Electric wiring and fittings for 
the Councils new Farmfield Reformatory near Horley. See 
“ Official] Notices " to-day. 


Leeds. — January 16th. Surface condensing plant 
(2. 00 B. H. P.) for the electric lighting department. Sec “ Official 
Notices " to-day. 


Manchester.—January 21st. Three-phase switchboards, 
exciter and auxiliary ditto, three-phase boards for sub-stations, low 
tension boards at sub-stations at the Stuart Street generating 
station. See “ Official Notices” December 20th. 


Middlesbrough.—January 21st. 300-Kw. engine and 
dymamo, switchboard panels, ejector condenser, feed pump and 
economiser for the electricity works. See ‘Official Notices” 
December 20th. 


Nantwich.—January 6th. Water-tube and Lancashire 
boilers, steam dynamos, pumps and piping, switchboard, mains, 


poets, battery, meters, crane and dust destructur for the U.D.C. 


See “ Official Notices " November 22nd. 


Paisley. — January 13th. Steam engines, dyamos, 
switchbeards, and condensers, for electric tramway station. See 
** Official Notices " to-day. 


Poplar.—January 11th. Electric lighting of the Town 


Hall, and Bow aud Bromley Vestry Halls. See Official Notices“ 
to-day. 


Rockhampton (Australia).—March 31st. We read in 
the Contract Journal that the Council of the Municipality of Rock- 
hampton is prepared to consider applications from companies 
desirous of undertaking the construction and working of a system of 
electric tramways under the Queensland Tramways Act of 1882, and 
tbe Amendment Act of 1890. Rockhampton with a population of 
15,461, is a rising town, and is situated on the Fitzroy River, about 
40 miles from the sea coast, and is the second largest town in 
Queensland. Particulars of construction, maintenance, and working 
of tramways are contained in the Queensland Tramways Act of 1882, 
avd the Amendment Act of 1890, copies of which may be seen at 
the office of our contemporary. Applications to be forwarded to 
DIr. Н. W. Johnson, Mayor, Municipal Chambers, Rockhampton, 
Queensland, Australia, by March 31st. 


Stepney. — January 9th. Hire purchase or assisted 
wiring proposals are wanted by the Borough Council. See “Official 
Notices " Deceniber 27th. 


St. Pancras,—January 17th. Engines, dynamos, con- 
densers, piping, boilers, pumps, &е., for the Borough Council. бее 
“Official Notices " to-day. 


Spaiu.—January 27th. Tenders are being invited by 
the Spanish Ministry of Public Works in Madrid until the 27th irst., 
for the concession for the construction and working of an electric 
tramway between Tolos and San Sebastian (Guipuzcoa proviacc). 
Tenders are to be sent to EI Ministerio de Obras Publicas, Madrid, 
whence particulars may be obtained. 


Spain.—The Spanish Prison authorities have just called 
for tenders fur an electric lighting iustallation in the prison iu 
Madrid, and the working of the same during a period of 15 years. 


Warrington.—January 4th. Tramway shop equipment 
and switchboard extensions for the Corporation. See “Ofcial 
Notices" December 20th. 


West Bromwich.—January 17th. Rails, points, cross- 
ings, drain rails, road work, bonding, trolley poles, overhead line 
work, section boxes, cables, &c., for electric tramways for the 
Council. See “Official Notices” December 20th. 


West Ham.— January 14th. Surface condensing plant 
and travelling crane for the electricity works. Sec “Offcial 
Notices" December 13th. 


West Hartlepool.—January 6th. Iron and steel bars, 
bolts, &c., also engine room and other stores and sundries for the 
electric lighting department. Bee “Official Notices " to-day. 


CLOSED. 


Cheshire.—A portion of the St. Helens Cable Company's 
tender for india-rubber goods has been accepted by the Cheshire 
Lines Committee for 1902. 


East Ham.—The T.C. has referred the tenders for 


wiring the new municipal buildings to the Chairman and several 
members, with power to ac^cpt a tender. 


Hudderstield.— We understand that Messrs. Fairbairn 
Lawson Combe Barbour, Limited, of 52, Lime Street, London, 
have secured an order from the Huddersfield Corporation fora 
vertical compound tramway generator engine of 1,300 I. H. p. 


Kirkcaldy.—The T.C. has accepted the following ten- 
ders fur the new tramway works in the burgh :—British Insulated 
Wire Company, Limited, for overhead construction, £3,487 ; 
Improved Glow Lamp Company, for arc lamp-posts, £453 ; and Cox- 
Walkers, Limited, for switchboard and motor-gencrators, £2,746. 


London.—For the supply and delivery of one 1,000- 
ampere electro-typing dynamo, direct-coupled to 400-volt enclosed 
motor, for the Celvicol Company, Limited, S. E. 

Crompton & Co., Limited ee sa .. £190 0 0 
Collis & Sons ce oe es ee ee 166 0 0 
General Electric Company  .. » .. 150 0 0 
Baxter & Caunter (Newton Electrical 

Works), «accepted 8 5 ne ex 0 0 

For the supply and fixing of one 20 cwt. electric goods lift for 
the same company: — 


The Otis Elevator Company .. oe .. £438 0 0 
К. Waygood & Co. accepted .. "S .. 335 0 0 
J. G. Childs & Co... ba са as - 835 0 0 
F. A. Glover & Co. pe "€ ss - 333 0 0 
M. T. Medway as T ee T . 332 0 0 
Моаб & Eastmead v ai 308 16 6 


Consulting Bugineer, B. H. Jenkinson, Crouch End, N. 


Mersey Railway.—A contract for the supply of about 60 
cars for the Mersey railway, which is about to be electrified by the 
Westinghouse Company, has been entered into by Messrs. Ч. F. 
Milnes & Co., Birkenhead. The value of the cars is £40,000. 
Each car will be 60 ft. long and will accommodate about 70 persons. 
The bottoms of the cars, above the motors, are to be sheeted with 
asbestos as a protection against ignition in the event of any 
fusing. The cars will be protected generally against fire by the use 
of fireproof materials. They will be made at Hadley. 


Middleton.—The contract for wiring and fitting the 
electric lighting and tramway station has been given to Mr. К. 8. 
Blackburn, of Hebden Bridge. 


Skipton.— The Vire Brigade Committee have decided 
upon the contracts for the fire alarm calls and the tender sent in 
by Mr. R. S. Blackburn, of Hebden Bridge, has beeu accepted. The 
installation will consist of the Blackburn patent electric and steam 
fire alarm system. 
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FORTHCOMING EVENTS. 


Friday, January 3rd.— At 8 p.m. Institution of Junior Engineers. 
Westminster Palace Hotel. Paper to be read and 
discussed, “ The Uses of Exhaust Steam,” by Mr. John 
Buley, of London. 

Thursday, January 9th.—At 8 p.m. Institution of Electrical Engi- 
neers. Meeting at the Institution of Civil Engineers, 
Great George Street, Westminster, S.W. Discussion 
of the Technical Reports on the Institution visit to 
Germany, 1901, by the Committees on Traction, Light 
and Power; Manufacturing; and Telegraphs and 
Telephones. 

Tuesday, January 14th.—At 7.30 pm. Institution of Electrical 
Engineers (Manchester Section). Meeting at Owens 
College; paper on “ Electric Furnaces,” by Bertram 
Blount. 

At 8 p.m. Institution of Electrical Engineers (Glasgow 
Section). Mecting at the Institution of Engineers 
and Shipbuilders, 207, Bath Street. 

At 8 p.m. Institution of Civil Engineers. Meeting. 

Paper to be submitted for discussion: American 
Workshop Methods in Steel Construction,” by H. B. 
Molesworth. 

Wednesday, January 15th.—At 7.30 p m. Institution of Electrical 
Engineers (Birmingham Section). Meeting in the 
Physical Theatre of the University. 


eepe 
NOTES. 


The London Telephone Service.—The conference of 
the London local authorities, held at the Guildhall on December 
23rd to consider the newly ordained telephone rates wasa very 
unanimous assembly. The Lord Mayor, who opened the procced- 
ings, impressed upon the delegates the importance of carrying on 
their deliberations without the slightest sign of party politics, and 
thereupon Mr. A. C. Morton was elected to the chair. The ideathat 
party politics, in the ordinary sense, has any bearing on telephone 
discussions is somewhat amusing. When the City Corporation and 
the London County Council are of one mind, wheu the newly- 
elected mayors of the newly-formed boroughs speak with one voice, 
there must bea considerable repression of personal predilection, and 
a strong sentiment in favour of the object sought. Such a confer- 
ence as that held ought to be really representative of local govern- 
ment, and should carry weight. We regret very much that so 
representative an assembly, meeting in the official hall of the 
greatest city in the world, should have approached such a 
subject with so little commercial acumen, with so much ex 
parte statement, and so little deliberation. Mr. Morton's interest 
in the telephone question is well known, as are his efforts at 
cheapening the service through the powers of the City Corporation. 
Mr. Benn has also taken a leading part on the County Council in 
the effort to popularise ” the telephone. But when the question 
is asked as to what the representatives of the local authoritics have 
done to afford facilities for the extension of tclephone service it is 
found that their attitude has been rather to obstruct than otherwise. 
The City Corporation refused permission to use existing pipes 
unless the rate were reduccd to£8 perannum. The County Council 
made preliminary arrangements for granting underground facilitics 
and then refused them. Now, we see no reason to doubt that the 
attitude of both these bodies and the prominent individuals therein 
is guided by the best intentions ifor Londoners and their 
telephones, but for serious organisations they seem to be 
singularly averse to acquiring accurate information. It may 
be said without any reserve that so long as it cost a minimum 
sum of £20 a year to call or be called by telephone, there 
was little chance of the service becoming popular,“ but with 
the introduction of a message-rate system, and a minimum pay ment 
of £6 10s. per annum, the sting of exclusiveness has been removed, 
and one is inclined to doubt the genuineness of an agitation which 
aims at an unlimited user for a nominalsum. If the prominent 
people really understood what unlimited user meant, they would be 
among the first to complain that the well-to-do people who could 
well afford to pay according to use, were receiving benefits for 
which the less affluent, smaller users, had to pay. The proposal to 
base the charges on the capital expenditure, quoted by Mr. Hanbury 
in 1899, seems a little absurd, since in the intervening period the 
Post Office Department has acquired actual experience of capital 
expenditure. 


The Nernst Lamp.— The Financial Times says :— The 
German Patent Office has just arrived at an important decision 
which affects the future of the Nernst electric lamp, and which is 
of considerable interest to lampmakers in England. At present 
the Nernst patents for Germany are held by the Allgemeine Elek- 
tricitits Gesellschaft, of Berlin, and Herr Wilhelm Восі, a 
chemist of that city, sought to test the validity of Patent No. 
104,872, granted for a method of producing an electrical incan- 
descent light. The result has been that the Patent Office has 
declared this particular patent to be invalid. In announcing its 
intention to appeal to the Reichs Gericht against this decision, the 
company states that the Nernst lamp is controlled by 14 patents, of 


which one is now alleged to be of no value. This patent, the com- 
pany remarks, only concerns a contrivance for the preliminary 
heating of the illuminating materiale, and the judgment of the 
Patent Office will not affect the manufacture of the lamp. On the 
other band, Herr Boehm replies that the patent declared invalid is 
the ‘actual Nernst patent, which has hitherto prevented other 
persons from making any progress in consequence of the monopoly 
held concerning the means of heating the illuminating material." 


Civil and Mechanical Engineers’ Society.— Before 
this Society at Westminster yesterday, Thursday evening, a paper on 
“Engineering Observations in 1901 in the United States of 
America,” was read by Mr. A. S. E. Ackermann, A. M. I. C. E. 


Personal.—Mr. Alfred H. Gibbings, having accepted the 
appointment of resident electrical engineer to the Hyde, Staly- 
bridge, Dukinfield and Mossley joint board, has entirely relinquished 
consulting practice in order to devote the whole of his time to the 
work he has undertaken. He is, therefore, retiring from the firm 
of Messrs. Gibbings & Baker, in which he will be succceded by Mr. 
H. W. Appleby, who has taken an active share in the business for 
some time. 

Mr. E. H. Mottram, manaver of the Poole and District Electric 
Traction Company, was last week presented with a set of carvers, as 
а mark of respect and esteem by the tram motor men and con- 
ductors. 

Mr. J. W. Lincoln, who is chief draughtsman in the Sunderland 
Corporation Electric Supply Works, has obtained an appointment 
under the British Electric Traction Company, Limited. He joins 
Mr. H. E. Prescott, the construction engineer. 

The Leicester T.C. on Tuesday voted £500 to Mr. Mawbey, the 
borough surveyor, as an honorarium for his services in connection 
with the electric tramway project, and iucreased his salary from 
£1,000 to £1,250 per annum. 


Travelling Crane.—Referring to the travelling jib 
crane illustrated on p. 1005 in our issue of December 13th, Messrs. 
Royce, Limited, draw our attention to the fact that the whole of 
the crane portion, together with the controlling gear and flexible 
connections, were designed and supplied by themselves ; the carriage 
upon which the crane is mounted and the woodwork of the cabin 
were supplied by the purchasers. 


Horse Killed. — A carriage drawn by two valuable 
horses was crossing the private gravelled carriage way of Mr. 
Corbett Woodall' house in Fitzjohn’s Avenue, Hampstead, 
London, when one of the horses wes killed and the other horse 
slightly injured. We understand from Mr. Cottam that therc 
was a slight leakaga from a private lead which was supplying 
an outside lamp at the house in question. No doubt one of 
the horses felt this and became restive, but its death was caused by 
falling down and being trampled upon and kicked by the other. 


Institution of Electrical Engineers (Cape Town).— 
At the December meeting a paper was read by Mr. J. Denham on 
" Electrical Engineering: from a Tour to Europe and America.” 


"The meeting was held in the hall of the South African College. 


Royal Institution.—The course of Christmas lectures 
was commenced last Saturday by Dr. J. A. Fleming on “ Waves and 
Ripples in Water, Air, and Ether.” The second lecture was delivered 
on Tuesday. 


Fatalities.— On Christmas Day two men were suffocated 
and two others partially overcome by gas fumes, while engaged 
in making alterations to a gasometer at the works of the Chloride 
Electrical Storage Syndicate at Clifton Junction. 


Obituary.—We learn with regret that Mr. John Neale 
died at his residence, Wychdon Villa, Hixon, near Stafford, on 
December 18th, after a bricf illness. Mr. Neale was 68 years of 
ave. He joined the service of the Electric and International Tele- 
graph Company in 1851 at the Strand office; at Stafford 1852; at 
Manchester 1853; and Birmingham 1854. In 1859 he was appointed 
Inspector in charge of the North Staffordshire and London and 
North-Western lines in the Midland Counties. In 1870 on the 
transfer of the telegraphs to the Government, he was appointed 
Telegraph Superintendent and Electrical Engineer to the North 
Staffordshire Railway Company, which position he held up to the 
time of his death. In 1873 he patented the acoustic single-needle 
dial which is now used by the Post Office and railways ; and a single 
wire block instrument which is now in use on the North Stafford- 
shire Railway; also a recording block instrument for permissive 
block use, showiny the number of trains actually in the section; 
and а rail treadle so that trains can announce their approach at 
level crossings automatically. Mr. Neale also acted as honorary 
secretary tothe Conference of Railway Telegraph Engineers and 
Superintendents at their half-yearly meetings. The funeral took 
place at Hixon Church on December 21st. 


Warning.—Messrs. J. C. Lyell & Co., of 53, Victoria 
Street, S.W., ask us to publish the following: —“ We find that some 
unauthorised collector has been going round to our clients to collect 
accounts. Weare at present unable to trace out who this is, but 
shall be obliged if your readers will kindly note that all our 
authorised collectors are provided with printed numbered receipts, 
and should anyone call purporting to be one of our collectors and 
not be able to produce a receipt form, the police should be imme- 
diately communicated with.—p.p. J. С. LYELL & Co." 


Vol. 50. No. 1,258, JANUARY 3, 1902.] 


THE ELECTRICAL REVIEW. 27 


The Nervous System.—The Chicago correspondent of 
the Standard sends the following despatch:—“ Prof. Loeb, of the 
University of Chicago, announces to the American Physiological 
Society the discovery of a method of nerve action which goes far 
towards solving the mystery of life itself. Prof. Loeb’s announce- 
ment is expressed in 14 statements couched in scientific terms, both 
new and otherwise indefinite, and hence unintelligible to the laity 
if stated in his language. Reduced to less difficult phraseology, the 
statement says that the nerves contain, or consist of, a colloidal solu- 
tion, whose particles carry positive electric charges. The solution 
resembles jelly before it “jells.” Nerve action is simply the 
passage to and from conditions of gelatification and solution through 
electrical discharges between the colloidal particles. Negative 
ions, termed anions, may have several negative charges. Chemicals 
positively charged with sodium or potassium maintain the colloidal 
solution of the nerves. Whenever negative charges are in excess 
the nerve tends towards gelatification. Hence nervous irritability 
is lessened by whatever increases the condition of solution, and is 
increased by whatever promotes gelatification. Heat promotes 
gelatification and nerve stimulation, while cold makes solution 
less stable. Nerves are stimulated also mechanically, because 
when colloidal particles coalesce, as drops melt together, elec- 
trical discharges are caused. Nerve-colloids are largely fat 
compounds soluble in ether. Hence anesthetics lessen nerve 
irritability by increasing the permanency of colloidal solution 
and preventing gelatification. The phenomenon of drunkenness is 
similarly explained. From the electro-magnetic theory of light it 
follows that chemical stimulation is identical with stimulation by 
light waves, and the stimulating action of any anion increases as 
its spectrum approaches ultra violet. Long light waves and heat 
waves act like positively charged ions. The explanation of the 
beating of the heart is the gelatification of its contained colloids. 
The function is electric in character, and controlled by chemical 
action governed by associated bodily functions now reducible to 
formule, i.c., phenomena of life have a mathematic basis analogous 
to the mathematics of chemistry. How far Prof. Loeb can go is a 
mystery. He has indefinitely postponed the death of sea-urchin 
eggs by potassium cyanide solutions, according to the theory 
outlined. New York scientists agree with Prof. Loeb that the 
nervous theory resulting from the investigations of himself aud his 
collaborator, Dr. Albert Matthews—to whom Prof. Loeb awards the 
first place in this connection—is the most important fundamental 
physiological generalisation made within 50 years. Both inquirers 
are authorities in this branch of science, to which each has made 
important analogous contributions. Dr. Matthews studied with 
Prof. Kossels at Heidelberg." ; 


Appointments Vacant.—A chief engineer is wanted for 
Canterbury electricity works, at £250 per annum; a traffic assistant 
at £120 is required for Huddersfield tramways department; an 
assistant, with experience in the overhead equipment of tramways, 
is wanted for Southend; clerk of works for Willesden electricity 
works at £3 3s. per week. 


stirling Street Lighting.—The advent of the New 
Year was celebrated in Stirling by the switching on of an extension 
of strect lighting, consisting of 30 8-ampere Brockie-Pell arc lamps. 
The lighting effect is exceedingly good, and completely puts in the 
shade the incandescent gas lamps, which used to light one of the 
streets, and now serve as a very good object lesson. The whole of 
the cable—about 6,000 yards—was laid and the posts erected by 
the town's workmen, under the supervision of the burgh electrical 
enginecr, Mr. A. C. Hanson. 


Electric Power Transmission in British Columbia. 
—A large electric power transmission system is now being put 
down for the supply of lighting and power to the various mining 
towns and settlements in the neighbourhood of Cascade, Phoenix, 
and Greenwood, B.C. The London and British Columbia Gold 
Fields Company control the undertaking through a subsidiary con- 
cern known as the Kettle River Power Company. The power 
supply is to be drawn from the Kettle River at Cascade, where the 
river rushes through a rocky gorge in a series of rapids for a dis- 
tance of about half a mile. The fall over this length is over 121 ft. 
A dam built at the head of the gorge raises the level of the river by 
36 ft., and thus gives a total available working head of about 156 ft. 
at low water. The dam is a large structure of timber crib-work 
filled in with rock; it is 400 ft. long, and varies in height from 
50 ft. at the centre of the stream to 25 ft. at the banks. The river 
bed is of solid rock, into which the dam foundation timbers are 
securely bolted. Twelve sluice ways are built in the dam 
to control the level of the water during times of flood. 
They give a total waterway area of 2,000 sq. ft. The 
sluice ways are closed by 12 in. x 12 in. timber logs dropped 
into position one above another. The logs are raised by a 
winch driveneither by hand or electric motor. The winch is carried 
on a traverser which runs on a steel rail track laid along the top of 


the dam. During the river floods of last June an unexpected and 


most severe test was put upon the dam. A large raft of lumber, 
belonging to a local company, broke away from a point a few 
hundred yards up the stream, and about a million feet of lumber 
was thrown against the dam in а solid mass. This huge impact 
made not the slightest impression on the dam. Immediately below 
the river dam convenient space is left for the building of a masonry 
dam, should that be found necessary in the future, the construction 
of which would not interfere with the continuous operation of the 
present power plant. The water channel between the head of the 
gorge and the power house is practically all cut out of the solid rock, 
over 3,500 cubic yards of which have been excavated for this 
purpose. From the dam the water channel, for 225 ft. of its length, 


is an open cut in the rock. Afterwards a tunnel 12 ft. x 14 ft. is 
driven for a distance of 410 ft., followed by another open channel 
for a distance of 500 ft., complete the connection between the dam 
and the flume to the power house. The flume is of circular section, 
12 ft. in diameter. The open rock channels and the tunnel 
are sufficiently large to cause no appreciable loss of head, 
and the water enters the flume with a head equal to 
the level of the water behind the dam. The power 
house is built on a site at the foot of the falls, excavated 
out of the solid rock, some 7,000 yards of which has been taken out 
for this purpose. It is a fireproof structure, having a length of 
200 ft., and a width of 45 ft., built of brick and stone. The gene- 
rating machinery consists of horizontal type turbines direct coupled 
to Westinghouse tbree-phase alternate current generators. Current 
from these generators is passed through transformers whereby the 
pressure is stepped up for transmission along overhead conductors. 
The overhead lines are in duplicate. They are installed on the 
most substantial and modern principles on a private right of way 
for the whole distance from Cascade to Phoenix, about 21 miles. 
The right of way is a clearing through the brush and timber of 
132 ft. wide. Success is assured to the venture, since all the power 
which can be supplied from the works will be taken up for lighting 
the towns of Phonix and Greenwood, and in supplying power 
throughout the districts, and to various surrounding towns for 
mining and other purposes. 


What's in а Name ?—An old friend, outwardly in a 
new guise, has come to us with the inside as of yore. We have on 
more than one occasion expressed our doubts as to whetber the 
electrical Charivari wished to be taken seriously or in a comic vein. 
Those doubts are for ever set at rest by Mr. Linley Sambourne's 
cartoon. "These are indeed electrical times in which we live. 


The Cape-Australian Cable.— The Scotia left the 
Tbames on Wednesday with the last remaining section of the Cape- 
Australian cable to be laid between Perth and Australia. The vessel 
is due at Perth early in February, and the cable is expected to be 
completed and opened for traffic by the end of that month. 


THE CENTRAL STATION ENGINEER. 


Personal.—On Monday evening, December 28rd, the 
members of the permanent staff of the Wigan electricity works held 
their first annual dinner. The occasion was especially taken to 
mark the opening of the new Whelley tramway route, and asa 
mark of tbe respect in which he is held by his staff, Mr. H. 
CorriNas BisHop, the Borough Electrical and Tramway Engineer 
and Manager was specially invited to'preside. After the usual 
loyal toasts had been duly honoured, Mr. P. T. White proposed the 
principal toast of the evening, " The Electricity Undertaking and 
its Engineer." Mr. Bishop, in his reply, commented on the rapid 
advance of the undertaking, paying a warm tribute to his staff who 
had, he remarked, loyally seconded his efforts to make everything a 
success. He thanked them for the very hearty way in which they 
had received him, and expresséd the hope that this, their first 
annual dinner, would be the forerunner of many happy similar 
occasions. Mr. Bishop then made, on behalf of his staff, a presenta- 
tion to Mr. WiLLIAM Hart, who is leaving to take up an appoint- 
ment under the Leigh Corporation. A good musical programme 
was then entered upon. А very enjoyable evening was brought to 
a close with “ God save the King.“ 

Mr. W. E. J. HEENAN, has been appointed temporary electrical 
engineer tothe Southend Corporation. Ho was formerly chief engi- 
neer of the Northampton Electric Light and Power Company, 
Limited. 

At a spccial mecting of the Southport Tramways Committce last 
Saturday, Mr. T. J. KENDREW was appointed successor to Mr. R. J. 
WILTON as manager of the Southport Electric Tramways. Mr. 
Kendrew has been employed by the Tramways Committee as 
superintendent of the depst in Canning Road, and ar assistant 
manager. He came to Southport when thc electric tramways were 
first opened, having been with Messrs. Mather & Platt, Salford, as 
outside foreman for the motor fitting department. He commences 
ut £150 a year. 


NEW COMPANIES REGISTERED. 
Speedwell Motor and Engineerin 


(72,216).—This company was registered on December 19th, wit 
£10,000 in £1 shares, to acquire the business carried on by J. W. H. Dew and 
H. Dew, as the Speedwell Electrical Motor Car and Cycle Company, Limited, 
at 184, Broad Street, 1, Minster Street, 172, Oxford Road, and 1064, King's Road, 
Reading, and to carry on the business of manufacturers of electrical and other 
motor vehicles, submarine and other boats, motor and other cycles, automobiles, 
electrical and other appliances, machinery, &c. The first subscribers (each with 
one share), are:—F. W. Albury, Parkside, Reading, architect; F. A. Smith, 
Uralla, Hamilton Road, Reading, engineer; A. C. Major, 9, Eton Square, 
Reading, surgeon; G. L. Brigham, Mornington, Redlands Road, Reading, 
tobacco manufacturer; J. A. P. Price, M.D., 194, Castle Street, Reading; B. 
Petty, Paxton House, Bath Road, Reading, printer; and A. H. Bull, Sherwood 
House, Bath Road, Reading, draper. Minimum cash subscription 6,000 shares. 
The number of directors is not to be less than four nor more than nine; tbe 
first are Sir G. A. C. Russell, A. Н. East, J. P. Petty, J. W. Н. Dew, and A. J. 
Dew; qualification, £100; remuneration, £125 per annum, divisible. Registered 
oftice, 134, Broad Street, Reading. 


La Compania De Obras Públicas Del Rio? De La Plata, 
Limited (72,190).— This company was registered on December 17th, with a 
capital of £200,000 in £10 shares, to carry on the business of contractors fcr 
railways, harbours, docks, tramways and other public works, mechanical engi» 
neers and manufacturers of and dealers in all kinds of plant, machinery, cables 
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equipment, apparatus and appliances for use in connection with the above or 
otherwise, and to carry on any business (whether commercial, financial, manu- 
facturing, trading, or otherwise) which may seem capable of being conveniently 
carried on in connection with the company’s objects. The first subscribers 
(each with one share) are:—W. A. Allerton, 4, Blandflelds Street, Nightingale 
Lane, 8.W., book-keeper; J. Scott, 26, Victoria Street, S.W., secretary ; 
H. Bach, 26, Victoria Street, 8.W., accountant; W. H. Cocker, 26, Victoria 
Street, S. W., clerk; T. J. W. Potter, 82, Sarsfield Road, Balham, S.W., clerk ; 
D. Buchan, 68, Fielding Road, Bedford Park, W., secretary; and J. Mayer, 
Tytingfarm, Guildford, secretary; no initial public issue. The number of 
dires tors is not to be less than three nor more than seven: the first are Baron 
Emile N. d'Erlanger, George Pauling and Charles C. Bowlby; remuneration as 
fixed by the company. 


J. G. Childs & Co., Limited (72,287).— This company was 
registered on December 27th, with & capital of £20.000 in £1 shares, to take over 
the business of electrical engineers now carried on by J. G. Childs, at 145, 
Farringdon Road, London, as J. G. Childs & Co., and to carry on the business 
of electricians, electrical, and mechanical engineers, manufacturers of and 
dealers in electrical apparatus, ironfounders, manufacturers of electric lifts and 
hoisting machinery, smiths, iron and steel converters, hardwaremen, con- 
tractors, &c. The first subscribers (each with one share) are: —J. G. Childe, 145, 
Farringdon Road, E.C., electrical engineer; H. Turnbull,3, Myddleton Park, 
Whetstone, N., electrical engineer; W. J. Childs, 52, Cannon Street, E.C., 
architect; J. R. Weston, Manor House, Redland, Bristol, electrical engineer; 
T. 8. Hill, б, Ladbroke Road, W., electrical eneineer; F. C. Newton, 84, 
Tollington Park. N., accountant; and R. Weston, 171, Redland Road, Bristol, 
gentleman. No initial public issue. The number of directors is not to be less 
than two nor more than seven ; the first are J. G. Childs and H. Turnbull, each 
of whom may retain office so long as he holds 2.000 thares. 


Н. Lygoe & Son, Limited (72,254).—This company was 
н * : 
registered on December 28rd, with a capital of £1,000 in £1 shares, to acquire 


the business of engineers and cycle builders, and repairers, carried on at 33.. 
Marcbmont Street, Russell Square, and elsewhere, as Н. Lygoe & Son, to adopt 


an agreement with H. Lygoe, and H. J. Lygoe, and to carry on the business of 
electrical and general engineers, cycle and motor car builders, and repairers, Хо. 
The first subscribers (each with one share) are:—C.’P_ Farlow, 54, Fitzroy Road, 
N.W., solicitor ; C. F. Farlow, 54, Fitzroy Road, N.W., mechanical and elec- 
trical engineer; Н. Lygoe, 33, Marchmont Street, W.C.. engineer; Н. J. Lygoe, 
83, Marchmont Street, W.C., engineer; W. T. Ly, oe, 18, Harpur Street, W.C., 
engineer; C. 8. Lygoe, 2, Cubitt Street, W.C., engincer; and J. W. Lygoe, ?24, 
Steadman Chambers, Coptic Street, W.O., engineer. No initial public issue. 
C. P. Farlow and C. F. Farlow are permanent governing directors; special 
qualification, £200. 


Leicestershire and Warwickshire Electric Power Syndi- 
cate, Limited (72,274). —This company was registered on December 24th, with а 
capital of £20,000 in £10 shares, to carry on in Leicestershire and Warwickshire 
or elsewhere the business of suppliers of electric power for any purposes, to lay 
down, establish, fix and maintsin any generating stations, works, plant, ap- 
paratus, machinery, cables, wires, lines, accumulators, pipes, lamps, works 
and the like, for the supply of electricity or gas in bulk or otherwise, and to 
carry on the general business of electricians, electrical, mechanical and general 
engineers, Ko. The first subscribers are:—C. Thomson, 69, Pont Street, S.W., 
50 shares; Major W. M. Mackenzie, 29, Onslow Square, B.W., 20 shares; 
Lieut.-Gen. Sir R. H. Sankey, 32, Grosvenor Place, S. W., 50 shares: H. Hollo- 
way, Burntwood Grange, Upper Tooting, 8.W., contractor, 100 shares; 
M. Robinson, Overslade, Rugby, engineer, 50 shares; Sir I. Hart, Kt., Ashleigh, 
Knighton, Leicestershire, 10 shares; and J. F. Johnson, 90, High Cross Street, 
Leicestershire, builder and contractor, 10 shares. The first directors (to 
number not less than three nor more than 11) are C. Thomson, Major W. M. 
Maokenzie, Lieut.-Gen. Sir R. H. Sankey, H. Holloway and M. Robinson; 
qualification 20shares. Registered office : 5, Great George Street, Westminster. 
No initial public issue. 


South-West Wireless Telegraph Ship Company, Limited 
(72,281).— This company was registered on December 24th with a capital of 
£25,000 in £1 shares, to enter into an agreement with W. M. Walters, and to 
carry on the business of a telephone, telegraph, electric light, heat and power 
supply company, and to establish, maintain, control and work any telegraph 
stations (on the high seas or elsewhere), electric light, heat and power works, 
telephone exchanges, machinery, plant, &c., necessary or convenient for the 
purposes of the company. The first subscribers (with one share each) are:— 
J. К. Haws, 26, Laurel Road, Old Swan, Liverpool, shipowner; J. Price, 15, 
Alexandra Road, Waterloo, master mariner; F. J. Pilcher, The Glen, Blundell- 
sands, consulting engineer; S. Hendy, 6, Marine Crescent, Waterloo, shipowner; 
W. M. Walters, falgar Mount, Egremont, master mariner; 8. C. Chambers, 
Mount Grove, Hamílton Road, New Brighton, ship broker; and C. P. Condron, 
Holden Street, Blundellsands, ship store dealer. Minimum cash subscription 
50 per cent. of any shares first offered to the public. The first directors (to 
number not less than three nor more than seven) are to be nominated by the 
subsoribers ; qualiflcation, £100; remuneration as the company may decidc. 


British Mica Company Limited (72,187). —Тһів company was 
2 : | 
registered on December 17th, with a capital of £5,000 in £1 shares (2,000 7 per 
cent. cumulative preference), to take over the mica business carried on by 
Sanders, Wake & Co., at 28, Great St. Helens, E.C., and Lebanon Works, 
Lebanon Road, Wandsworth, S.W., and to carry on the business of mica manu- 
facturers, ents, vendors, and merchants, makers of, dealers in, and agents for 
micanite, electrical plant, accessories and machinery, makers of mica chimneys, 
lamp tops and other goods, &c. The first subscribers are:—H. S. Sandera, 28, 
Great Bt. Helens, E.C., mica merchant, 200 shares; J. Е. Wake, 23, Great St. 
Helens, E.C., shipbroker, 200 shares; E. H. Luck, Burghty House, Lady 
Somerset Road, N.W., gentleman, 200 shares; B. B. Wake, Connaught House, 
Acton Lane, Harlesden, N.W., gentleman, 1 share; F. E. Gavin, 57, Richmond 
Road, Barnsbury, N., clerk, 1 share; F. A. Goodworth, 23, Siberia Road, 
Highbury, N., clerk, 1 share; and R. R. Wake, Connaught House, Acton Lane, 
Harlesden, N.W., cashier, l share, Minimum cash subscription, £100 preference 
shares. The number of directors is not to be less than three nor more than 
five; the first are H. 8. Sanders, and J. N. Wake; qualification, £200; 
remuneration, £15 each per annum (to be increased according to profits). 


Hobbs & Sons, Limited (72,200).—This company was registered 
on December 18th, with a capital of £15,000 in £10 shares (600 preference), to 
adopt an agreement with H. E. Hobbs, William A. Hobbs, and A. J. Hobbs, and 
to carry on the business of boat builders, boat fitters, steam and electric launch 
builders, motor manufacturers, suppliers of electric and other power for pro- 
pelling boats, suppliers of electric light, fuel dealers, electrical and general 
engineers, boat house keepers, provision merchants, &c. The first subscribers 
(with one share each) are:— H. E. Hobbs, New Street, Henley, boat builder; 
W. A. Hobbs, The Laurels, 8t. Andrew's Road, Henley, boat builder; 
A. J. Hobbs, The Cottage, Henley, boat builder; Е. Е. Hunter, Ferry Lodge, 
Wargrave, chartered accountant; E. J. Hobbs, New Btreet, Henley, boat 
builder; J. B. Cooper, Henley, solicitor; and A. E Hobbs, New Strect, Henley, 
boat builder. No initial public issue. The numberof directors is not to be less 
than three nor more than five; the first are W. A. Hobbs, A. J. Hobbs, and 
Е. C. Hunter; qualitication, £100; remuneration as fixed by the company. 


Electrical Investment Syndicate, Limited (72,297).— This 
company was registered on December 28th, with a capital of £1,000 in £1 shares, 
to carry on the business of suppliers of electricity for light, heat, power, or 
other purposes, electricians, manufacturers of electrical apparatus, financiers 
&c. The first subscribers (each with one share) are: A. M. Forbes, 27, The 
Chase, Clapham Common, 8.W., clerk; L. S. Cook, 82, Hewitt Road, Harringay 
N., clerk; A. Kroner, 28, Montague Road, Hornsey, N., clerk: F. Р. Carrington, 
30, Dalberg Road, Brixton, gentleman; F. C. Taylor, 30, Dalberg Road, 
Brixton, gentleman; L. C. Brook, 103, Wood Vale, Forest Hill, S Е. 
clerk; and F, H. Saunders, 22, Lady Somerset Road, N.W., clerk. 
NO initial public issue, The number of directors is not to be less than 
two nor more than seven; the first are to be appointed by the subscribers ; 
qualification, £10; remuneration, I 18. each per board mecting attended, and 
5 per cent. of the amount of dividend divisible. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. о 


Marconi International Marine Communication Company, 
Limited (65,759). —This company's annual return was filed on December 18th 
when 204,056 shares were taken up out of & nominal capital of £320,000 in 
350,000 shares of £leach. 10s. has been called up on each of 99,056 shares, 
resulting in the receipt of £47,985 108. £1,542 10s. remains in arrears. 105,000 
shares considered us fully paid. No mortgages or charges. 


New St. Helens and District Tramways Company, Limited 
(59.426).— This company's annual return was filed on November 13th, when 
15,980 preference, and 9,000 ordinary shares were taken up out of a nominal of 
£160,000 in 20,000 preference and 10,000 ordinary shares of £5 each. £125,410 
has been received, including £510 paid on 1,020 forfeited shares. No mortgages 
or charges. 


Lancashire Electrical Engineering Company, Limited 
(56,992).--This company's annual return was filed on October 8th, when 1,833 
shares were taken up out of a nominal capital of £5,000 in 5,C00 shares of £L 
each. 41,833 is considered as paid. No mortgages or charges registered. 


Sandgate and Hythe Electric Company, Limited (57,997).— 
This company's annual return was filed on October lith, when seven shares 
were taken up out of a nominal capital of £1,009 in 100 shares of £10 each. No 
calls. No mortgages or charges. 


CITY NOTES. 


The Metropolitan District Railway Company. 


Ат a special meeting of the company, held on December 23rd, the 
Metropolitan District Railway Bill and the Brompton and Picca- 
dilly Circus Railway Bill, shortly to be considered by Parliament, 
were approved. In tbe course of his speech Mr. R. W. Perks, M.P., 
the chairman, covered brietly the history of the negotiations, 
extending over many years, which led up to the present position of 
the question of electrification. We quote from his remarks as 
follows: --The directors of the two companies, supported by the 
proprietors up to a certain poiut, determined to ignore the advice 
given by Sir John Wolfe Barry and Sir William Preece. Sir John 
Wolfe Barry at his (the chairman's) request, had resumed his cld 
position as consulting engineer of the railway. In addition, as 
they were working in close unison with the Traction Company, 
they would have the benefit of that company's consulting engineer, 
Sir Alexander Binnie. About a year ago they embarked on what 
he thought he might say, without offence, was a rather wild goose 
chase. They invited tenders, or suggestions, from a number of 
well-koown firms, some American, some British, and some Con- 
tinental, all of whom sent in tenders based upon various theories, 
and varying greatly in amount, and this company partially com- 
mitted itself to a project submitted by an Austrian firm. A very 
influential section of the proprietors was against that step. As a 
result, they had to thresh out their difficulties with the Metro- 
politan Railway Company before & Parliamentary Committee, and 
an arbitration under the direction of the Board of Trade was 
adopted by the common consent of both companies. They were much 
indebted to the Board of Trade for the promptitude with which tbey 
made their award when they got the report from the tribunal to 
which this question was submitted. If the two companies blundered, 
it was not from the want of a very explicit warning from the Board 
of Trade, because &o far back as May 28th, the Board of Trade 
hoisted a danger signal and warned them against the adoption of 
any particular system. This company bad made two distinct pro- 
positions in the direction of unity to the Metropolitan Company. 
They recognised that the Inner Circle system was one which could 
only be efficiently worked in the interests of the London traveller 
by the unison cf the two partners One of the two propositions 
was this—tbat in place of the duplication of electrical plant for the 
generation and supply of electrical current, each company should 
take its supply from the great generati g power house which was 
about to be erected at Lot’s Road, Chel- ca. The Metropolitan Com- 
pany invited a few days ago tenders for the construction of a large 
power house at Neasden. He had informed Colonel Mellor, the 
chairman of the Metropolitan, at a meeting a day or two ago, that 
this company would be prepared to supply from their own gene- 
tating station at a lower rate than the Metropolitan Company could 
possibly generate their current for the «peration of their railway 
electrically. It seemed to him to be a waste of money for the 
Metropolitan Company to spend £306,060, or more, in the erection 
at Neasden of a duplicate power house. IIe would like to remind 
them, and the Metropolitan proprietors, of the offer which was made 
by the Traction Company to the Metropolitan, and which he thought 
was rather summarily dismissed about six months ora year ago, 
namely, the proposals made by the Tract:on Company that they should 
undertake the leasing and the working of the Metropolitan Railway, 
giving the proprietors of that undertaking 34 per cent. guaranteed 
on their ordinary stock, and all prior charges properly protected. 
Notices to treat had been given for the whols of the lands required 
for the power house at Chelsea. They had already settled with 
some of the landholders and some cf the lessees. The borings 
would be sunk the next week, and the contracts had been largely 
let by the traction company for the machinery required for that 
power house. The power house would be of such a character as to 
generate a supply up to about 60,000 KW. It would be the largest 
power house ever erected in this country, and it was intended to 


—— 
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supply not merely the District Railway, but several other railways 
which might be worked in close association with it. The time 
required for building the power house was the test of the time when 
they could instal electrical traction upon the line. The balance of 
the business was comparatively easy, so far as time was concerned. 
They thought it would take from 18 months to probably two years 
t build the power house, and, therefore, they had to look forward 
to that period of patient waiting and economical administration 
before they would be able to see the full reward of the enterprise 
into which they had entered. They were not going to have any 
overhead trolley wires, carrying a current which they thought would 
be dangerous—a voltage of 11,000 volts. It would be better, they 
were of the opinion, to adopt a system of sub-stations, through 
which their current was carried from the power house, and where it 
waz reduced by transformers and rotary converters into a safe and 
ordinary current of about 550 volts. Knowing that the great railway 
systems of America were being operated, not merely in Chicago, 
bat in the City of New York and various other towns like Pittsburg 
and Baltimore, upon the direct-current system, and when they found 
that they were working safely, economically, and regularly, they 
did not think it wise to plunge into an experiment which had only 
been tried upon one or two little mountain railways in Switzerland. 
Possibly Colonel Mellor was right when he said it was evident from 
the report that the Ganz system possessed features of such novelty 
and importance, that it amounted to a new departure in electric 
traction. But the time might come when they might have aerial 
forms of locomotion; but, as practical people, he thought they 
ought not to try experiments. He admitted that the Ganz system 
had the hacking of Sir. W. Preece, but that gentleman did not come 
to the tribunal to explain bis reasons in the witness-box, and he 
somewhat modified his opinion in the Parliamentary Committee 
room. They would run the railway upon the principle of what was 
called the multiple unit. The trains wonld probably be 60 in 
number, and would conaist of seven coaches, three of which would 
be motor cara, and four what were called trail cars. The 
carriages would be 50 ft. in length. The total length of the 
trains would be 350 ft., and would seat 338 passengers. They would 
be so constructed that in the slack hours of the day they would be 
divisible into two sections, and run in short lengths. They were 
constructed with a motor car at each end and one car in the middle, 
~) that they could go forward and backward without reversing the 
engine. The service would be accelerated. The average rate of 
running now was about 10 miles per hour. They would undertake 
to run at least 15 miles per hour, and thetrains would have a carry- 
ing capacity of at least 70,000,000 passengers per annum, and with 
the same capacity in rolling stock, they would be able to carry about 
30 per cent. more. In the city of Chicago, which had about a 
quarter of the population of London, the elevated railway system 
carried 256,000 passengers а day of 41 miles; the Manhattan Rail- 
way, of New York, carried 180,000,000 of passengers per annum on 
its 36 miles. The proposed electrical equipment of the District 
would provide for 60 trains, and, if necessary, 100 trains, and the 
carrying capacity, as he had said, would be at least 70 millions of 
pacsengers a year for the 60 trains. They were working in friendly 
relationsbip with the London & North-Western, who had running 
powers over their line from Earl's Court to Mansion House, and they 
bad come to an agreement with that company to haul forward their 
trains by electric motor if the North-Western Company did not 
elect to run their own trains by that method. They hoped also, by 
means of their arrangements with the Great Western and the Great 
Central, with whom they were now entering into an agreement for 
а junction at Harrow with tbeir railway, to develop a very con- 
siderable amount of goods traffic through to the East-end of London 
over this line and ovcr the Tilbury. That goods traffic could be 
banled forward without any difficulty by mcans of the electric 
engines to which he had alluded. 


Costa Rica Electric Light and Traction Company. 


TuE meeting of this company was held at Winchester House, E. C., 
on 23rd ult , Mr. W. F. Lecse presiding. 

Tbe CHAIBRMAN said that there had been a very considerable 
and progressive business done. Two years ago they made £3,800; 
last year, £6,800; and this year they had made pra tically £9,000. 
The directors consid: red from the first that the working capital of 
£10,0€0 would very shortly be encroached upon, because, although 
there was an equipment of the tramway, as provided for in the соп. 
tract, st il! there were по spare parts or duplicates of machinery in 
case of a break-down. For these things, and for general and neces- 
загу equipment, they soon had to encroach very largely on the 
working capital. Then in order to comply with the very urgent 
demand for more light and tramway accommodation, they bad to at 
once start extensions. They represented to Mr. Keith that they had 
no working capital with which to do it, and thereupon he said that 


Le would do the work and would postpone the payment for. 


interest, &c. Не bad done that in a very generous and complete 
manner, and the amount was £15,446. There bad been an increase 
in the business all round. Last year they increased from 4,951 to 
6,596 of 16-c.P. lamps. The number of passengers carried during 
tbe year was 687,616, or an increase of 37 per cent. over the pre- 
vicas year. Since the close of the financial year 24 miles of addi- 
tional tramway bave been opened to traffic. The earnings of that 
ezxteuwiou were very considerable, being about £30 a week, and it 
woold be а very valuable asset in future business. The profit of 
£').0CO roughly represents over 40 per cent. of the total business done. 
Tbe trade itself was lucrative, and when they took into considera- 
tion that the business had been done under the great disadvantage 
of not baving a concentrated power, but a series of small water- 
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powers—four in number, several miles apart—and therefore neces- 
sitating a largely increased staff, there was ample margin left under 
more favourable conditions for still better profits in the future. As 
а matter of fact, they had only touched the mere fringe of the busi- 
ness. There are in the central valley of Costa Rica some 200,000 
inhabitants. These are all actively demandiug the light and 
power, and not only have they, through their representatives, sent 
memorials begging the company to extend the tramway and light- 
ing facilities to them, but they had even gone bebind the com- 
pany's back to the Government and the Municipality of San 
Јовё, and asked them to exercise pressure to induce them 
to favour them and the suburbs all round. The special 
circumstances of Costa Rica were very favourable to this 
particular business. There was no coal; the chief centre of 
population was over 100 miles from the coast, and 5,000 ft. above 
sea level, and therefor? railway traction is extremely expensive. 
It was a country where there were no roads of any consequence 
only rough tracks, and where the only thing which did not break 
down was the ox-wagon or cart, by means of which only are goods 
brought to the rail and all supplies brought to the capital. The 
question, therefore, of providing cheap locomotion and light was 
one which affected the interests of all the inhabitants. The com- 
pany started three years ago to supply these facilities, and it bad 
done so to the best of its ability to the limit of ite capital on the 
one side and its water concessions on the other. These waler con- 
cessions represent about 1,000 н.р. Three or four years ago it was 
estimated that that would be the minimum obtainable in the dryest 
portion of the dry season, but recently there bas been a succession 
of droughts, which has affected the volume of water power. The 
consequence was that during the last two years, and more especially 
during the past dry season, they had not had sufficient water power 
for actual requirements. . In other words, the tramcars had been 
standing still during some hours in the evenings for weeks ata 
time, because they were not able to supply the current to them, and 
at the same time to comply with the lighting obligations. The 
question of further water power had become acute, and it was abso- 
lutely necessary for them to consider withont delay the advisability 
of a considerable expansion in that direction. The report and 
accounts to June 30th, 1901, were adopted. 


British Electric Plant Compauy. 


TRR first annual mecting of this company was held at Glasgow on 
December 30th. Mr. J. G. Stewart presided, and, in the course of 
his remarks, said that the work since September had been erecting 
the factory at Alloa, and equipping it with machines to manufacture 
the special electrical plant, which work was now approaching com- 
pletion. They had installed about one-half the machinery, which 
was all they had received, and they were quoting for electrical 
plant to be made at the works during the coming year. The electric 
supply plant was in running order, but the Town Council of Alloa 
were not in a position to fix a date when they would be able to take 
a regular supply of current for distribution. There was naturally 
no profit and loss account, and consequently no balance-sheet, but 
the statement showed on the one side the moneys they received, 
and on the other what they had done with these, leaving a sum in 
cash in bank and on hand of £8,715. 


Stock Exchange Notices.— The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
General Electric Company (1900), Limited—7,000 vendors’ 5 per 
cent. cumulative preference shares of £10 each, fully paid, Nos. 1 to’ 
7,000; and £50,000 vendors’ 4 per cent. first mortgage debenture 
8 


Crompton & Co, Limited. — The directors have 
declared an inierim dividend, for the half year ended September 
30th last, at the rate of 6 per cent. per annum, free of income-tax, 
being the same rate as the interim dividend last year, and payable 
on and after January 15th next. 


Randall's Telephone Patents.— Our representative 
was refused admission to the meeting of this company, held at 65, 
New Broad Street, E.C., on Monday, and he was not allowed to have 
a сору of the directors’ report which came before the meeting. 


South Lancashire Electric Traction and Power 
Company.— Warrants for the interest to December 21st, 1901, on 
the 44 per cent. first mortgage debenture stock, payable January 1st, 
1902, were posted on December 31st. 


Electric and General Investment Company.— 
Warrants for the interim dividends on the 6 per cent. cum. pref. 
sharcs, and of 10 per cent. on the ordinary shares have been posted 


Charing Cross and Strand Electricity Supply 
Corporation.— Warrants for the interest on the 4 per cent. 
debenture stock have been posted. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Dec. 
27th were £582; corresponding week last year, £547; decrease, £15. Total 
to date, £26,001; corresponding period last year, £23,279; increase, 42,786. 
Miles of track open, 84. 
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Blackpool and Fleetwood Tramways.—The Feci for the week ending 
December 28rd were £140; corresponding week last year, £165; decrease, 
£25. Total receipts to date, £20.789; corresponding period last year, 
£20,164; increase, £625. The receipts for the week ending December 28th 
were £160; corresponding week last year, £221; decrease, £61. Total 
receipts to date, £70,949; corresponding weok last year, £20,885; increase, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
December 27th were £4,580; corresponding period last year, £4,970; de- 
crease, £390. 


British Electric Traction Company.— The following returns are issued of the 
undertakings of this company for the week ending December 20th :— 


| | Comparison | Aggregate. 


with corres- No. 


Amount ponding week — TT 
Company. £ | of last year. weeks. Кз ы: Inc. or Dec. 
2 | £ MEN rs 
| 2 £ 2 2 
Crgdon* .. ..| 59 22 — 51 | 17,985 | S48 — 
Devonport... és 385 — — 20 10,235 — — 
Dudley—Stourbridge 5 4 — 51 | 33,309 !16,014 — 
Gateshead  .. . 517 | — — 823 19110 , — — 
Greenock.Pt. Glasgow 317 — — | 11 8,149 a — 
Hartlepool l. - 157 — : 29 51 11.355 1.277 — 
Kidderminster .. 93 5 | — 51 | 617 | (5, — 
Merthyr va Q0 179 — | — 87 9,08 — | — 
Oldham—Ashton ..| 46 — R 51 295208 | 8,196 | — 
Poole .. .. 172 — — 7 10,226 — — 
Potteries an . . | 1,337 108 — 51 71,236 | 19,799 — 
Southport! .. ёа 112 | 8 -— 51 , 8,58 -— 2,801 
South Staffordshire! 674 — 39 51 39,252 2.406 — 
Swansea oe .., 405 | 8 — 51 | 22 294 4,297 — 
Taunton ne - 41 | — — 174 1,362 — — 
Tynemouth .. .. 110 — — 39 10,500 — — 
Wolverhampton Dist. 68 16 — 51 | 8,361 | 788 | — 
| | ! | | 
* Partly horse. + Reconstructing. t Partly steam. 


City and South London Railway.—The receipts for the week ending 
Dec. 29th were £8,103; corresponding week last year, £1,704; increase, 
£1,399. Total from July lst to date, £58,674; corresponding period last 
year, ace increase, £15,401. Miles open, 61; correr ponding period last 
year, 43. 


Central London Railway.—The receipts for the week ending Dec. 21st were 
£7,289 ; corresponding week last year, £6,135; increase, £1,154. Total 
receipts from July Ist (25 weeks), £155,409. Miles open, 6. Week ending 
December 28th, £5,928; corresponding week last year, £4,911; increase, 
£1,017. Total from July Ist (26 weeks), £161,827. 


Dover Corporation Tramways.—The receipts for the week ending December 
2lst were 4165 6s. 4d.; corresponding week last year, £182 8s. 11а.; de- 
crease, £17 2s. 7d. Total to date, £10,960 15s. 10d.; oorresponding period 
last year, £10,133 83. 04d.; increase, £527 7s. 944. Miles of track open, 8. 
Car miles run, 1901, 5,341. Number of cars. 1901, 12; 1900, 11. The receipts 
for the week ending December 28th were £170 185. Id.; corresponding week 
last year, £185 11s. 10d.; decrease, £14 18s. 9d. Total to date, £11,131 8s. 11d. ; 
corresponding period last year, £10,018 19s. 104.; increase, £512 98. C4d. 
Car miles run, 1901, 6,864; 1900, 4,169. 


Dublin United Tramways Company.— The receipts for the week ending December 
20th were as follows:—D.U.T. Co., electric cars, 23,399 8s. 0d.; D.8.D. Co., 
electric cars, £682 7s. Id.; total, £4,060 10s. 1d.; corresponding period last 
year DU Co., electric carr, £3,546 4s. 2d.; ditto, horse cars, £22 153. 0d. ; 

.S. D. Co., electric cars, £762 15s. 5d.; total, £1,831 14s. 7d.; decrease, 
£251 4s. 6d.; egate to date, £115,693 Os. 10d.; aggregate to date last 
year, E111, 885 19s. 2d.; increase, 2207 1s. 8d. The mileage worked is 45 
miles electrically, as against 48 miles electrically, and two miles by horses, 
for the corresponding period last year. Week ending December 27th: - 
D. U. T. Co., electric cars, £3,746 175. 9d.; D. S. D. Co., electric cars, £746 
10s. 8d.; total, £4,198 8s. 5d.; corresponding period last year- D. U. T. Co., 
electric cars, £3,738 16s. 1d.; ditto, horse cars, £23 3s. 7d. ; D. S D. Co., elec- 
tiic cars, £816 14s. 4d.; total. £4,578 14s. 0d. ; decrease, £85 5s. 7d. ; aggre- 
gate to date, £120,186 93. 3d.; aggregate to date last year, £119,620 Os. 4d.; 
increase, £566 8e. 11d. 


Glasgow Corporation Tramways —Week ending December ?1st, £10,209, com- 
pared with £9,247 for same period last year. Froin the commencement of 
present financial year (June Ist), 4358, 700. compared with £273,552 for same 
period last year. The receipts for the week ending December 28th were 
£10,154 28. 9d., compared with £9,530 98. 8d. for saine period last year. 


Liverpool Overhead Railway.—The receipts for the week ending Dec. 22nd 
were £1,425; corresponding week last year, £1,516; decrease, £91. Total 
from July Ist to date, 439.164; corresponding period last vear. £11.171; 
decrease £2,010. Miles open. 6 miles 57 chains. Weck ending December 
29th, 21.240; corresponding week last year £1,397; decrease, £157. Total 
Em Ist, £10,404; corresponding period last year, £42,571; decrease, 
2, • 


STOCKS AND SHARES. 


New Year's Day, 1902. 

THE Stock Exchange has entered upon the second year 2f the 
Twentieth Century in much more hopeful vein than it embarked 
upon the first. The approaching end of the South African cam- 
paign is largely —perhaps, mainly—responsible for the happier feel- 
ing noticeable in all the markets. Last year was not one to be 
regarded with charity by most investors. Consols, for instance, 
fell from 97: to 93: ; London and North-Western stock from 1793 
to 168; and Brighton Railway “ В” from 1744 to 157. Investment 
stocks in all departments are generally lower, but the little elec- 
trical railway section is a startling exception. Waterloo» and City 
Ordinary has drooped, but the conditions attaching to the stock are 
зэ purely connected with the money markct, inasmuch as the 
dividend is virtually fixed at 3 per cent., that it is no criterion to 
electrical railway enterprise as a whole. The past year has been 
one of immense strides in the latter i: dustry, and part of the depre- 
ciation in values of steam railway. securities is due to fears of com- 
petition by the coming system. We annex a “little list“ showing 
the principal changes of the twelvemonth :— 


! 


Rise or fall. 


Stock or share. | Dec. 81, 1900. | Dec. 81, 1901. 
Central London Р 94 = 95 1073 | +114 
City and South London ‚| 54 63 +9 
Do. shares | 5 + 1} 
Waterloo and City .. — 954 924 — 8 
Metropolitan Consolidated. 83 т — 6 
Metropolitan District .. ak 294 29 — 3 


The comparatively slight fall in District stock, as compared with 
Metropolitan Consolidated, is due to the buying of the former by 
those who were anxious to secure control of the line, while Metro- 
politan stock has bad no such support. | 

In the Electricity Supply section an irregular tendency is dis- 
closed as regards quotations. Some of the outstanding features of 
the year are the rapid growth of capital expenditure necessitated by 
expansion of business, the price of coal and fucl, and the quiet 
absorption of Debenture stocks during the past six months. Coming 
to actual variations in values, and contenting ourselves with tbe 
quotations of the best-class Ordinary shares, we find the following 
comparisons :— 


Share. Dec. 81, 1900. | Dec. 81, 1901. | Rise or fall. 
Brompton and Kensington .. | i | 9 414 
Charing Cross .. "E — 10 84 —14 
Chelse& .. .. . _.. 63 53 =i 
City of London.. "X ae! 95 i 94 No change. 
County of London 9 | 9 No change. 
Metropolitan ..  ..  ..| 124 14 +2 
Notting Hill a aan 16 1 + 
Bt. James's - es 154 16 + 
Westminster... sa es 13 12 —1 


The City of London Company, distressful though its days of 1901 
have proved, comes out remarkably well in the showing when it 
is remembered that the proprietors have received no dividend on 
the Ordinary shares since the 8s. paid in March, 1900. Metro- 
politans have strengthened their position appreciably, and the new 
generating station at Willesden, added to the agreement between 
the company and the Marylebone authorities, deserve gratitude 
from the shareholders for the part they have played in assisting 
the rise. The large growth of capital expenditure, already referred 
to, should bear fruit in the New Year, and with a reduction in coal 
bills we look forward to seeing to-day's prices substantially 
improved upon when the reviewer comes to next January's task. 

Quite at the end of tbe old year the telegraph market was rudcly 
shaken by the presumed flashing of asingle letter from England to New- 
foundland through the instrumentality of Signor Marconi's wireless 
system of telegraphy. Prices, after keeping firm throughout the 
twelvemonth, except for an earlier Marconi spasm in the spring 
gave way on all bands, and the Telegraph list exhibits an almost 
unbroken series of declines. That the selling has been considerably 
exaggerated is admitted by many a good authority within the Stock 
Exchange aud without, and the present slump affords a good oppor- 
tunity for securing at cheap rates such securities as Eastern Ordinary, 
Eastern Extension shares, and, as а more speculative investment, 
Anglo-American Preferred stock. To come to our prices :— 


-———— 


Stock or share. Dec. 81, 1900. Dec. 31, 1901. Fall. 
Anglo-American “А ".. - 101 F 2 

б 6. B * с i 9N 924 5 
Commercial Cable. zx d 375 1724 2 
Eastern 1384 135 | 3h 
Eastern Extension - 141 134 | 2 
Great Northern ace 32 81 1 
Reuter's .. és v a 7 | 74 No change. 
West India and Panama  .. 
Western Telegraph .. t. 14 12 | 1 
National Telephone VR 43 3° | 
Oriental Telephone .. oe 1 1 | No change. 


National Telephone shares bid up to 44 on the eve of the publica- 
tion of the Government agreement, have tumbled to 32 on the 
storm of hostility evoked by the arrangement. Nor is the latter as 


favourable as some had hoped for, although it unquestionably leaves 
the company in a stronger position for the next few years than it 
had previously occupied. 

British Electric Tractions began and ended the year at 14, but 
British Westinghouse Preference gained 15s, advancing from 44 
to 51, thereby fulfilling the expectations formed of their prospects 
when they stood at the lower figure. Callenders at 17 are a round 
£4 to the good, as a result of the усаг, while Henleys at the same 
price show a rise of 34 points. Edison & Swan shares, which stood 
at 2 this time last year, are now nominally quoted at 5s. after being 
practically unsaleable at the time when the Committee issued its 
appalling report. Telegraph Construction are a shade easier, Tcle- 
graph Manufacturing a fraction higher, than they were at the end 
of last century. It has been a year of numerous new issues, and the 
rapid development of electrical tube-cum-tramway schemes, parti- 
cularly in West London, has brought down London General 
Omnibus stock from 150 to 100. All appearances go to show that 
1902 will exalt companies connected with the more modern illu- 
minant and power in a higher degree than its predecessor has done. 
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SHARE LIST OF ELEOTRIOAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock saat done 
Present or Dividends for Closing pe 
— НАМЕ, | Share. the last three years. noren oas Noon “Tan AN 
7 1999. | 1900. | — fl. | Lowest 
African Direct Telegraph, 4 96 Debs see eee 100 eee eee TIT 99 — 102 99 —102 ee eee 
25,000 | Amazon Telegraph Co.’s shares, Nos, 1 to 25, 000 . e| 10]... “ бав 34— 44 34— 43 
119,7003; Amason Telegraph 5 Y Debs., Nos. 1 to 1,250 Red. * | 100 | ... ч *. 78 — 83 78 — 83 
£04,720 | Anglo-American T ph ie see * [Btock| £3 98. 78/6 | 38% | 50 — 53 49 — 52 50 471 
,640 Do. . do. 6 Ф Pref. is se Stock 6 % | 6 ф 6 ф 94 — 96 91 — 94 95} | 864 
8,097,640 Do. do. Deferrod RAS sis ... [Btock|18s. 1 78. | 58. 8 — 84 8 — 84 8| 7H 
Chili Telephone, Nos. 1 to 44,000  ... oe “ee aoe 513 4 $ 5% | 34— 4 3à— 4 
1$,333,300$| Commercial Cable $100 | 8 8 .. |180 —190 [170 —175 
1,741,0291 Do. do. Bterling 500 0 year 4 4 % Deb. Btock Red Stock} .. iis .. [101 —103 = — yn юц 97 
16,000 Cuba Telegraph eee eee 10 8 7 % eae 5 — 6 * 
Direct Spenich 10% Pret. . eee eee vee [TII TII 10 i 43, Ж aS Ht 131 — 14 
egrap - es ds eo - 6 4 
Do. i do. 10 Oum. Pret ө eee 5 СІІ) eee pee ae "= 9 81 — = ai 
Do. ` до. 44 Debs. ee een 50 100 —104 Ф 100 ыу, Ф КҮ 
Direct United Btates Cable ... аз Pus " ..]| 20 313, 34% 34% 103 — 102 94— 103 | 104 94 
104 Direct West India ont 44 tock Reg. Deb. jas ... | 100 100 —103 99 —102 Pi 
4,000,000 me ля ave ... [Stock 7 Ф 7 Ф 7 Ф 138 —142 |130 —140 189 | 1313 
1,930,807 "E Pref, Btock 105 .. | 100] ... 05 .. | 91 — 94 91 — 94 914 | 91 
1,432,268! Do Mort. Deb. Stock Red. fex .. |Btock| ... see * 112 —115 [111 —116 "apr 
300,000 | Eastern Extension, Australasia and Ohina Telegraph ..| 107 77 Ф | 132— 144 13 — 14 14 | 124 
330,000: Ро. 495 Deb. Btock T eS 3 $ Stock ee .. |113 —118 113 —118 i ax 
Eastern and South African Telegraph, 4 Mort. Deb. ur RS 
300, Nos. 1 to 3,000, red. 1909 100 eee 5196 TT 100 103 100 103 | dd 
900, Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 | ... $us .. 100 —103 |100 —103 ] iis 
180,227 Globe Telegraph and Trust ... jis ‘ss 10 | 5j 54% | 58% 102 — 112 9 — 10 | .104 93 
180,042 Do. do. 6% Pre. 106 eS. e [1à— 15 14 — 15 144 | 14 
150,000 | Great Northern a Tx Е. 10 |124 15 Ф | 30 — 32 30 — 82 iis a 
and Bermu Ist Mort. Debs., = 2 
78,000] Halifax within . 1 to 1,30 Bed. 100 | .. | 100 —103 99 -108xd| ... 
17,000 do-E Telegraph ..| 25 10 Ф |10 95 10 95 | 40 — 44 40 — 44 40 
100,000: London Platino-Brasilian Ps. is ii ..|100| ... m .. |103 —106 [103 —106 is 
72,680 | Montevideo n Limi 72,680 ... 11... 21 m 1— i t- 1 : 
86,492 Do. rr 5% Pret. Nos 1 to 66493 114 55651] ... #— 1 2- 1 sss; o. 
590,000 | National A Telephone, 1 3 eae ies ees к 5|6 5 b @ 34— 31 34— 38 318 38 
15,000 33 aget 10 | 6 6 6 12 — 14 12 — 14 T ‘ie 
Do. 6 E дег a Ws РЕ 1016 6 6 2 12 — 14 12 — 14 
250,000 Do » Ne Srd Pref, 1 to 250,000 5 |5 5 5 48 — 41 46— 44 45 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,304, fully paid 116 15 5 6 15— 1] 14 —1 
Pacific and Huropean Tel., 4 % Guar. Debs, 1 to 1,000 ... | 100 | ... .. |100 —103 99 —102 xd 
B... es eee eve eee woe *e ee 8 5 % 5 % b % 7 — 8 7 == 8 
Bubmarine Cables Trust eee eee wee 0 eee 0 [III 123 —128 120 —125 
United Biver Plate Telephone К О" 516% 17% 5 — bi 5 — bxd 
5 % Oum. pref. Nos. 1—40,000 P ; 4 — oxd s 
179,947: Do. do. 5 % Debs. ... fü .. |Btock| .. ie . {104 —107 [102 —105 xd 
155,600 | West African Telegraph, 5 % Debs... 100 | ... т .. |100 —103 100 —103 
80,008 | West Coast of America, Nos. 1—30,000 and 58, 001—88, 008 24 | ... iss N t- 8 — 3 
150, Do. do. 4 % Dets., 11,500 за. by Bras. Bub. Tel. 100 des . [101—104 |101 —104 7 Ses 
207,930 | Western Telegra не; Nos. 1—207,930 .. „| 10792517 2,17 95 | 135 — 14 ха 12 — 18 1376 133 
75 Do Debe 2nd series 1906 ĩͥ | 100 | ... | . |104 —107 |102 —105xd^ .. | - 
348,777: Do. do. i Deb. Btock Red. ias .. | 100 | ... Ds .. {103 —106 101 —104xd| .. 
88,321 | West India and Panama Telegraph ... vs те ..| 101292] | &% | .. #— 8 8- 8 
Do. do. do. 6 V Oum. Ist Pref. ... | 100 ves 5— 6 b — 6xd 
Do. do. do. 6 Ф Oum. 3nd Pref... | 10 | ... v us 3 — 43 21 - 33 
Do. do. do. 5 Y Debs., Nos. 1 to 1,800 | 100 | ... i . . |102 —105 100 —108 xd 


ELECTRICITY SUPPLY COMPANIES. 


Blackheath and Greenwich Dist. Electric Light, Ord. 1 € ds er 8— $ 8— f 
Do: 44% 1st Deb. Stock, Prov. Certs. 100 805 -— rn 97 — 102 97 —102 
Brompton & Kensington Elec. Lt. Buap., Ord., 101 to 19,761 56 6 6 | 8$— 9 82— 94 
Do. do. 7 95 Cum. eee 5 oon eee ee 84— 82 84— 9 84 
Obaring Cross and Strand Electricity Suppl ‚© - 5 8 |9%19%1 8— 9 8 — 
Р . . T Oum. Pref, B Su, co 995 5 — bå 6 — 51 vis 
1 8 do. ae 4% Deb. Stock as 100 * T . . |103 —105 xd|103 —105 1043 
Electricity Supply, Ord. 516 6 % | 58% | 51 $61 51— as 
i 4 Deb. Stock Red. ... Stock E .. 9 —112 |108 —111 dd к} 
City of ео Electric Lighting, Ord. 40,001—110, 579... 1016 4 $ 0 $ 9 — 10 9 — 10 91 97 
Do. Cum. Pref., 1 to 40,000 . :1016 6 6 12 — 13 12 — 13 198 | ... 
Do. Deb. Btock, srt о (ins. at £115) all paid Ww dr xs vis . . 123 —127 121 —126xd| .. P 
Do. A1 2nd Deb. Stock, Prov. Certs., all paid | 100 | ... es .. 102 —105 101 —104 ха 105 "X 
. Hie. Lt „Ота. 1—40,000 | 10 nd T. T. 81— 94 84— 94 95 84 
do. do. 6% , 40,001. 60,000 10 6 | 6 6 12 — 13 12 — 18 beg ve 
S 44 Deb. 1 Prov. Oerts (all paid) Bd. eee 069 TII eae 105 —108 104 —107 xd 
Edmundson’: Elec. S Оор, Ord. Bbares T 56 6 7 „ 51— 6 51— 513 
D? 6 y^ Cum. Pref. eee coe oon ees . eee 51— 6 54 — q m ob. 
44 % 1st Mort. Deb. Stock. .. | 100 | ... ves . 105 —108 |105 —108 1074 | ... 
Kensington and Knightsbridge Bist Or .. .. 8| 4 es] e 11 — 12 11 — 14 es iis 
.do. 49$ Deb. Stock Stock| ... sh .. 101 —104 |103 —106 д РР 
London Electric Bappy MEL ia Limited, Ord. ... 3| ... vs s 11— 12 11— 12 " » 
do. do. 6 95 Pref. 516% | .. T 9$ — 44 31— 44 43 4 
De do. do 4% 1st Mt. Db. Stock Rd. Stock sss .. | 94 — 98 ха 94 — 98 d 
Metropolitan Electric 45 15 Me to 62,500 A 10 5 5% 6 „ | 14 — 14} | 14 — 15 148 | 14} 
Do. Debenture з Stock e EP iss .. (118 —116 111 —115 ха) .. ЕЕ 
Do. 31 Mort. Deb. Stock Red. . . (Stock) ... “i we | 97 —100 96 — 99 ха 9937 | $93 
Notting Hill Electric Lighting aes -..| 10 | 6 7 7 15 — 16 15 — 16 15 15¥ 
Bt. James's and Pall Electric Light, Ord. " 5 14% 11449 1144 154 — 16j 154 — 164 bed Не 
бо. 7 % Pref., 20,081 to 40,080 7 7 7 8— 9 8i— 93 94 
Do. do. 34 V Deb. tock Bed. eee 100 eos eee eee 98 —101 97 —100 xd е 
Smithfield Market Elect. Sapply, 4 Ord. [TII eee pee b eee eee BEI 2 — 24 2 — 22 eee TM 
50 Do. do. Deb. see eee 100 vee 0 е — 90 80 — 90 eee eee 
South London Electricity верну, = 2 b Le’ 1 u 23 2 — 2% vex ax 
Westminster Electric Supply, 5 12 Ф 19 [4 103%, Bs T — 123 | | a 
o fally paid. Dividends па deferred share warren used 
are en 
Dividends Marken | are loc A pear БЕ БЕНИ of the lider 0f one year ren u м оша, 


тут з ii. 
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| . SHARE LIST OF ELECTRICAL COMPANIBS.- Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present um Stock] Diidends for Closing Closing Linse сова 
Issue. | SemS . Spare.“ the last three years. 0 ПЫН, oda ante 1202 
| est | Lowest. 
20,000 | British Aluminium 7 Y Cum. Pref. .. 585 44 — 54 44— 53 Sie 
300,000; Do. do. 5 % 1st Mort. Deb. Btock Red, aaa 87 — 91 87 — 91 5 
62,074 | British Electric Traction Ve s v ..| 10 6% 8 E: 9 * 135 — 144xd| 134— 144 132 
90,000 Do. do. 69, Oum. Pret. es M s | 10| us 12 — 12} |12 — 124 124, 
600,000! Do. do. 5 % Perpetual Debenture Stock.. Stock 122 —125 124 —127 123% 
70,000 | British Insulated Wire Ord. ... as ive m 185 5 15 9% 20 9, 15 v 8 — 9 8— 9 EP 
70,000 Do. do. dr gr Pref. 85 vis iis 5 ... ee A 54— 52 54— 6 885 
50,000 T Browett, Lindley & Co. (1899), Ord. ке 2 ss 1 o... T 89| i— 1 i— 1 E 
50,000 «4 6 95 Cum. Pref. ... "um oum m. 6 %| 44— 1 — 1,,xd aes 
105, "731 | Brash Elect. Enging., 'Ord., 1to105,731 .. sd m 2| 4 54% 5%] 18— 18 18— 18 wile 
150,000 Do. do. Non-cum. 69 Prein. 2| 6 6 5% 69| 14— 24 | 11— 2% NS 
125,000} Do do. 4i eb. Btock Stock : .. 102 —105 102 —105 à 
125,000 do. 44 Perp. 2nd Deb. Stock Stock 99 —102 99 —102 ка 
30,000 Callender's Oable Construction shares, Nos. 1—30,000  ... 5 15 5 * 15 * 15 5 % 154— 164 | 165 — 174 178 
40,000 Do. do. 5 95 Cum. Pref. ves 5 5$— 64 A¥— 6łxd eee 
90,000? Do. do. 44 95 1st Mort. Deb. Воск Red ... |Btock| ... А .. |112 —116 110 —114 xd. ЗИ 
1,969,800 | Central London Railway, Stock a wee (Stock)... - „ |106 —109 105 —108 1084 | 1064 
440,100 Do. do. 49% Pref. Stock .. .... [Stock] ,,, wes |... [105 —108 |105 —108 1073 | ... 
440,100 Do. do. Def. do. ... ose e. [Stock] ... ies 107 —110 |106 —109 1084 ssi 
855,000 | City and South London Railway СЕ Stock 24%] 14% 14% 64 — 66 62 — 64 64 624 
47,500 | Do. do. Ord. shares Nos. 22, 501 to 70, 000 .. „ 103.4, oie 6 — 64 6 — 63 64 ... 
54,000 ia a боо, n 31 570 us D 85 rE 3| 6%) 78% 8 `9, 3 — 3i 3 — 33 38 | 2 
Я st 1 to о 
100,000; £100, and 901 to 11,000 of £50 red 6.6 eee eee TI) 100 —105 100 —105 ove 2 00 
99,261 Edison & Swan Utd. Hl. Lgt., “ А” shares, £3 pd. 1 to 99,261 5 6 & 6 & 229 i— 8 i— 80 Ans баг 
17,139 Do. do. do. "A" Shares, 01—017,189  ... 5| 6 6 28%| 11— 24 2— 3 $i T 
844,028] Do. do. do. 4% Deb. Stock Red . . | 100] ... Аа .. | 80 — 85 78 — 83xd| ... $us 
100,000; Do. do. 5% 2nd Deb. Stock Prov. сеш 100 | ... Е . | 84 — 89 84 — 89 m РРА 
112, 100 | Electric 0 1 to 112,100 ... ET ei 2| 6 6% 6 Y| 1— 23 12— 2} lgj i6 
31,390 Do. : Cum. Pref., 1 to 31, 390... «es 2| 7 “ee iex 2à— 3 24— 3 Р sas 
182,500 Do. do. Perp. 186 Mort. Deb. Btock .. |Btock| ... T * =| 98 —102 98 —102 1003 | ... 
18,000 | General Elec. Со. (1900) 5 V Cum. Pref. ... wis ..| 10 .. | 10 — 104 98—104 xd| ... iss 
150,000 Do. do. 4% Mort. Deb. .. — ... [Stock .. |99 — 102 99 —102 | 1004 | 1004 
35,000 .| Henley's (W. 10. Telegraph Works, yc n € 880 6 14 % 15 [4 20 Y 1643 — 174 | 1€4— 174 171 16M 
85,000 Do. do. 43 js 5 44%| 4496| 5$— 6 54— 6 SN 958 
50,000] Do. ao do. 41 Mort. Deb. Stock. Stock| ... .. |112 —116 112 —116 112 Ж 
50,000 mos Бары, алаа and Telegraph Works ..| 10 | 10 % 10 * . 23 — 24 214 — 221K d 23 22% 
800,0002 Do. do. 4 % Int Mort. Deb... oo | 100 100 —103 |100 —103 101 oe 
* 87,500 Liverpool TENE Railway, Ord. .. T" | 10 3 38% 34% 5à— 58 53— 63 к "T 
10,000 { Do. do. Pref., £10 paid - . 10 — |114- 123 |12— 11222 
7,500 Parker (Thomas), Limited, Ord., Nos. 1 to f 500 ... „% 10 m" e. | 153—164 154— 164 - wee 
§Rosling, Appleby & Fynn 6 % Cum. Pref, .. iss ss E св m 6 95| 19/- to 20/- | ... — | is: 
97,350 | Telegraph Construction and Maintenance ... oo | 12 |16 Y 15 174% 38 — 42 37 — 41 383 | ... 
150,000: Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 .. | 100| ... i 164 —106 |104 —106 R 985 
25,000 | Telegraph манин Ord. Nos. 1 to 25,000 ... : 8 3 7 12 12 Ф s 11$ | 108— 114 " 
30,000 Do. 5 J Om. Prf. Nos. 1 to 20,000.. 6 51— 6 | ex | 
Waterloo and ci Railway, Ord. Stock iM 3 v, ТЫ — 94 91 — 94 93} ii 
n Quotations on Liverpool] Stock Exchange. | t Unloss ‘ews stated al) shares are fully paid. $ From Bradford Share List. — 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance 8/-—4/- Oldham, Asbton, and Ну» Electric 1819 pd.), Ord., 164—168 
National Electric Wiring, 17/6 paid, 1. о, f. (210 pd. h lt 41—10]. 
* From Birmingham Share List, From Manchester Share List. Bank rate of discount 4 per 8 (October 31st, 1901). 


MARKET QUOTATIONS, Wednesday, January Ist. 


EA. s. &o. This week. Weck be- Ino. or Deo. METALS, &o, (continusd.) This week. Week be- Ino. or Dec. 
a Acid, Hydrochlorie .. . per cwt. 5/- 6/- ae g Copper Sheet oo ^» œ» per ton £71 - 
e $$ tric oe ee ee per owt. 2 99/- Фе 9 89 a. ee ee eo ee per ton ee £71 ae 
a u Охайо е, «< per en. 52 89/- эө € „ (Blectrolytic) Bars ee рег ton £70 £80 £10 deo. 
в n Bulphnrlo .. ee „ per сть. 676 5/8 es $$ n " Sheets . рег ton T £58 "T 
@ Ammoniac, Bal . per сті. l- [+ ға $ n 10 per ton £75 £62 £7 dec 
2 Ammonia, Muriate (crystal) .. ee per ton £8810 | £8810 - «6 „ 10 Н.С. Wire per lb. 834. dad. Id. deo. 
eo per ton £80 680 ee f Ebonite Rod. ee es ee per lb. Б ii ee 
à Bleachin powder ee ee per ton #1 21 ee f * Sheet ee oe e. per 1b, bj- = ee 
e Bisulphide of PME .. per ton #15 £16 ee п German Silver Wire. . per lb. 1/5 1/5 ee 
а Borax °з ee рег ton £18 £18 T h Gutta-percha fine . - ee per lb. t- 8/- . 
@ Bensole (90 < ) oe . per gal. / UE oe h India-rubber, Para fine .. .. per lb. 8/6 to 8/7 | 8/5 to 8/7 dec. 
e „ (50 ).. ee Per gal. 5/8 6/6 - $ Iron, Charcoal Sheets... per ton £18 £18 ws 
a Bulphate ee per ton 419 222 £3 dec 4 „ Pig (Cleveland warrants) . per ton 43/84 13/4 Id. dec. 
а Lead, Nitrate ..  ..  .. perton ё £94 is „ Е ngs, to size per ton From #11 | From 211 és 
: s  Whito Sugar . ee рег ton £81 1 m 4 , Berap, heavy ee рег ton 47/6 to 50/- | 47/6 to £0,- 
Mh ined Spice А "s ee per Aon Poe 21 10 T „ Wire, гаја ой No.8 .. per зоп £10 210 0 
a etby 2 er gal. 9/ 6 ee 
а Марр а, Solvent(90% at1@°C). ber pal, | 6/6 Е 2 9 Lead. Englisb Ingos — .. . person) — .. [126] 
a комар oman eh in casks.. per Ib. Bd. . 8d. зв 9 " Sheet i% ee porton 2 £18 10 s 
a Caustic (16/8096) .. per ton £9A £24 oe m Manganin Wire No. 98. .. es per lb. 8 8/- za 
a E Bisulpbate v. ee рег ton £85 £85 45 9 Merc . perbot. i £8176 Vs 
@ Shellac ee per owt, 125/- 190/- bs. inc. d Mica “in original oases), small . per lb. | Bd. do 9d. | Bd. to 9d. T 
а Sulphate ot "Magnesia .. es per ton 44 10 24 10 E d n ii Е medium per lb, | 19 to 2/9 | 1/9 to 3/9 T 
Sulphur, Subhmed Flowers .. per ton £6 5 £6 5 aa d Jarg per lb. | 8/8 to 7/8 | 8/8 to 7/8 
2 м ео, ered ..  .. perton #6 10 £5 10 T Е Phosphor Bronse, plain ens 5 per Ib. |114d. to 1/2 to 1/8 1d. dec 
ump „ per ton £6 £5 - " ed bars &r per lb. | I/ 013 | 110 1/4 Id. дес. 
Е Scda, бе (white 70 90) ee per ton £10 15 £10 15 ee $ " ar 4 INDE per lb. | From 1,2 1/8 ld. dec 
a n Tmi we m .. рег юп &8 #8 va o Platinum „per ox. #41 #41 
в Bichromate, casks .. per lb, 934. 24d. is 1 Silicium Bronze wire per Ib. | 10d. to 1/- |1034. to 1/0j dec. 
Steel. Magnet, sco'd' ngtodesc'p'n per ton| From £16 to £40 s 
METALS. 40. [i] ee in bars £68 Anw ee 
b Aluminium Ingots, in ton lote per ton £148 £148 T d du. blook .. ud Y e+ por ton e { £118 } 
- Wire, in ton lots рег ton 7170 £u ee Д „ toil es oe ee per lb. 1/6 1/6 
b Sheet, in ton 1088 per Lin £191 £191 eo wire, Nos. I to 16 5% per ib. 177 (Yi 
р Babbitt’ s meta! ingote.. per 415 to E125 £75 to £125 p p White Ami - frionon Metals — 
c Brasa (rolled meta! 3° to 19") basis per lb. 714. Tad. d. dec. " Wbive Ant brand . per don £85 to £66 | £86 to £85 T 
6 Tube (brased) .. .. per lb, d. 9а. а. дес. j Yarns, 2/100 Grey Cowon, оп ids I" per lb. 1d. 7a, - 
8 n роце @Grawn) .. por lb. 79d. йг, 4d. dec. j n боа. Flax .. per 10. бга. а. · - 
6 [T] Wire, b ee ee рег lb, 7id. 74. +d. dec. j T) B ply 10 Ibe. Russian „„ per lb. 4 E * ee 
e Copper — .. per ib. 92d. 914, d. dec. j н 1010s Russian, single .. per lb. . | 
в a (8000 drawn) .. per ib, 94d. 1014, jd. дес. i 189 Ibe. Jose rova .. рес eon) 2108 6 210 2 6 
e Oopper Bars (best ealected) . per ton ee £71 i Zino, Bh *. (Viele Monsaene ond. 1 per ton £21 10 4 10 £1 dec. 


k Messrs, Morris Ashby, Limited. 


сізде воша, G.-P, and Teieg. 9 
Quotations |" Mesars. W. T. Glover à Co., I. vd. 


g Messrs, James & nie Co. [Co., 
Md be by ^ MES. pone, E E Ti о 
Messrs. Walter H. не еу & Co. 


А меш P. Ormiston & Bona, 
supplied by | > Messrs. Johnson, Matthey & Co., Loa 


zum Messrs. G. Boor & Co. 
: The Fbosphor Bronse Company, ‘Lea. 


в Messrs. Frederick Smith & Co. 
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METAL MARKET.—Fluctuations in December. 
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CURRENT SPECIFICATIONS. 


LXXXVI—BARKING EXTENSION PLANT. 


SUMMARY. 


Extent of Contract.—Supply and erection upon prepared founda- 
tions of new boiler, feed pump, steam dynamo, motor balancer and 
accessories. 

Size of Boiler.—To be of water-tube type, capable of evaporating 
12,000 lbs. of water per hour with feed water supplied at 150° Е. 

Working Pressure.—175 lbs. per sq. in. 

Superheater.—To be capable of adding 50° Е. of superheat to 
12,000 lbs. of steam at normal temperature for 175 lbs, square inch 
pressure per hour. 

Mechanical Stoker.—Of approved type to be provided. 

Boiler Feed Pump.—Electrically-driven three-throw pump to be 
provided, capable of pumping 1,500 gallons per hour against 
170 lbs. square inch pressure. Motor will be supplied under separate 
contract. ; 

Water Meters.—Two to be supplied, each capable of passing 
1,500 gallons of hot water per hour at a pressure of 170 Ibs. sq. in. 

One of similar size to be provided, arranged for hot water at 
ordinary pressure. 

Storage T'ank.—One to be provided and fixed in prepared position, 
25 ft. long x 18 ft. wide x 6 ft. deep. 

Steam Dynamo.—One to be provided and fixed on prepared 
foundations. To develop 250 Kw. at normal load working, condens- 
ing with 26 in. vacuum and 150 lbs. square inch pressure. 

Specified Overload.—Ten per cent. for two hours without injury. 

ү орош with tenderer. Standard types of plant may be 
quoted. 

Type of Engine.—To be of vertical compound type fitted with 
piston valves. 

Range of Governing.— When whole load thrown off, momentary 
variation not to exceed 5 per cent., or permanent variation 3 per 
cent. To be capable of hand regulation to extent of 5 per cent. 

Type of Dynamo.—To be multipolar, compound wound, normal 
output either 520 amperes at 480 volts or 450 amperes at 550 volts. 
To compound from 500 volts at no load to 550 volts at terminals at 
full load. 

Permissible Temperature Rise. Not to exceed 70° F. after віх 
hours’ full load rau, or at end of a two hours’ run at 10 per cent. 
overload immediately following above full load run. 

Specified Steam Consumption.— Not to exceed 26 lbs. per Kw.-hour 
at full load working condensing with 150 lbs. per square inch steam, 
or 29 lbs. per Kw.-hour at full load working non-condensing. 

Motor Balancer.—To consist of three machines rigidly coupled 
together. Each of two dynamos to develop 40 xw., remaining 
machine to act as motor, and to be capable of driving both dynamos 
at full load when supplied with current from traction dynamo. 

Voltage of Generators.—245 volts under normal conditions at 
terminals. 

Switchboard Extension.— To be in accordance with specified 
requirements to suit the additional plant to be installed. 

Induced Draught Plant and Steel Chimney.—To be supplied as 
specified. 

Specified Date of Delivery.—August 31st, 1902. 

Penalty for Late Completion.—One per cent. of value of contract 
per week. 

Specified Terms of Payment.—Up to 75 per cent. of work executed 
on site by monthly payments until balance of 25 per cent. of 
executed work equals 10 per cent. of total contract sum. Thereafter 
90 per cent. of work executed till work-is completed. A further 
5 per cont. to be then paid and balance of 5 per cent. 12 months 
later. 

Period of Maintenance.—12 months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages Paid to Workmen.—Standard rates to be 
paid. 

Amount of Sureties.—To be stated in tender. 

Arbitration Proposals,—Satisfactory. 

Date for Kecetpt of Tenders.—January 24th, 1902. 


Mr. A. Hugh Seabrook, A. M. I. E. E., the engineer and manager to 
the Barking municipal electricity supply undertaking, is responsible 
for the preparation of this specification. In our issue of Jane 
14th last, when examining a previous specification issued by 
Mr. Seabrook, we commended him for the manner in which the 
technical requirements were stated, tenderers being given a free 
hand in regard to the methods they propose to meet his wants. 

In the present case the same course has been adopted, and we 
are sure that the Council will benefit by the sensible methods thus 
pursued by their technical adviser. | 

A good deal of discussion has recently taken place in our 
columns on the advisability of combining in one section the engire 
and dynamo which together form the steam dynamo. In the case of 
large sets, we are strongly in favour of giving separate contracts 
to engine and dynamo manufacturers, but for high speed sets of 
the size now required, viz., 250 Kw., it may be that not so 
much advantage is gained by separating the engine aid dynamo, and 
thus dividing the responsibility. Тһе date of completion, viz., 
August 31st next, is fair and reasonable, and the geueral conditions 
are largely based upon those agreed upon between the Electrical 
Plant Manufacturers’ Association aud the Municipal Electrical 
Association. 
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Title. 


ERGLAND.— 
1. Accrington and Burnley 


2. Ashby, Swadlincote and 
Burton 


; Barnsley and Doncaster 
. Canterbury and Herne Bay 


. Cheltenham апа District 
(extensions) 


3 

4 

5 

6. Clacton-on-Sea and St. Osyth 
7. County of Hertford (Barnet) 
8. ae oi Hertford (Bushey) 
5 No. 3 


County of Middlesex (En- 
field extension) 
. Crystal Palace 


. Derby and Nottingham 


. Derby, Nottingham and Dis- 
trict 

. Doncaster Corporation (de- 
viation and extension) 


Valley 

. Dover, 8t. Margaret's, and 
Martin Mill 

. Dudley and Rowley Regis... 


. Erewash Valley 


. Grimsby and  Saltfleetby 
(amendment) 


. Halesowen 
. Hounslow, Slough & Dachet 


. London and S.-Western Rail- 
way (Bentley and Bordon) 
. London United Tramways 
(Light Ry. Extensions) No. 2 
. Luton, Dunstable and Dis- 
trict 
. Mansfield & District (exten- 
sions to Belper & Ilkeston) 
. North Lindsey (amendment) 


. North Shields, Tynemouth 
and District (extensions) 
. Nottingham Suburban 5 


. Poole & District (extensions) 
. Preston and Horwich 988 


. Preston and Lytham 


. Ramsbottom, Edenfield, and 
Rawtenstall 
. Selby and Goole 


. Bouthend (and District), Brad- 
well-on-Sea, & Colchester 


. South Norfolk 
. Torquay and Paignton 
. Tottenham & Walthamstow 


. Wakefield and District 
(Dewsbury and Castleford 
extensions) 

. Walthamstow and District 
(Urban District Council) 

. Warrington Corporation 

. Watford and District 


. West Manchester (extension 
and amendment) 
42. Windsor and Maidenhead ... 


WALES— 


. Dover River and Alkham 
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LIGHT RAILWAYS. 


Promoters. 


Engineer. 


List of Applications made to the Light Railway Commissioners in November, 1901, for Orders authorising Light pu 


Mileag | Motive | Gauges! 


power. 
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Lancaster. 
Leicestershire, 
Derbyshire, and 
Staffordshire. 
Yorkshire. 
Kent. 
Gloucestershire. 
Essex. 
Hertfordsbhir.. 
Hertfordshire. 
Middlesex. 
London and 
Surrey. 
Derbyshire and 
Nottinghamshire. 
Derbyshire and 
Nottinghamshire. 
Yorkshire. 
Kent. 
Kent. 
Worcestershire 


and Staffordshire 
Derbyshire and 


"| Nottinghamshire. 


Lincolnshire. 


Worcestershire. 


Middlesex and 
Buckinghamshire. 
Southampton. 


London and 
Middlesex. 
. Bedfordshire. 


Derbyshire and 
Nottinghamshire. 
Lincolnshire. 


Northumberland. 


. |Nottinghamshire. 


Dorsetshire. 


Lancaster. 


Lancaster. 


Lancaster. 
Yorkshire. 


Essex. 


Norfolk. 
Devonshire. 
Middlesex & Essex 
Yorkshire. 
Essex and 
Middlesex. 
Chester. 
Hertfordshire. 


Lancashire. 


Berkshire. 


43. Glamorgan County Council, Glamorganshire. 


(Morriston to Pontardawe) 


44. Llandudno and Colwyn Bay | Denbighshire. 


(deviation and amendment) 


Auxiliary and Light Rail- 
ways & Tramways Co., Ld. 

T. Hall, W. H. Buckley, R. 
Lawton, and W. J. 
Kershaw 

Sir Henry Wood, T. Mitchell 
and W. H. Chambers 

O. W. Bowen and W. J. 
Kershaw 

Cheltenham and District 
Light Railway Company 

T. Lilley, S. J. Stiff, G. 
Riley and others 

Hertfordshire County 
Council 

Hertfordshire County 
Council 

Middlesex County Council 


Crystal Palace Light Rail- 
ways & Tramways Co., Ltd. 
Sir James Mackenzie, Bt., 
J. Fell, and W.J. Kershaw 
Sir Bache Cunard . 


Doncaster Corporation 


Sir Wm. Crundall, R. Tritton, 
G. Clark, and A. Clark 
Sir W. Pearson, Sir J. Jack- 

son, and Sir Wm. Crundall 
Dudley Corporation and 

Rowley Regis U.D.C. 
Sir Bache Cunard ... 


Grimsby and Saltfleetby 
Light Railway Company 


Halesowen Rural District 
Council 
Metropolitan District Elec- 
tric Traction, Co., Ld. 
London and South-Western 
Railway Company 
London United Tramways, 
Limited 
J. Fell, W. J. Kershaw, and 
C. Osborne 
Mansfield and District Light 
Railway Company 
North Lindsey Light Rail- 
way Company 
Tynemouth and District 
Electric Traction Co., Ld. 
Sir James Mackenzie, Bt., J. 
Fell, and W. J. Kershaw 
Poole and District Electric 
Traction Co., Limited 
Sir J. Mackenzie, Bt., G. 
Hunter, J. Harlick, and 
C. Osborne 
Sir J. Mackenzie, Bt, G. 
Hunter, J. Harlick, and 
C. Osborne 
C. L. Bovet, J. Thornton, 
and A. Want 
R. Creyke, G. Stubley, 
A. F. Hood, and others 
Railway and General Con- 
struction and Mainten- 
ance Company, Limited 
Sir R. Beauchamp, Bt., N. H. 
Bacon, and others 
Provincial Electric Supply 
and Traction Company 
Metropolitan Tramways and 
Omnibus Co., Ltd. 
Wakefield and District 
Light Railway Company 


Walthamstow 
trict Council 

Warrington Corporation ... 

Watfora and District Tram- 
ways Company 

West Manchester Light 
Railways Company 

Metropolitan District Elec- 
tric Traction Company, 
Limited 

Glamorgan County Council 


Urban Dis- 


Llandudno, Colwyn Bay,and 
Rhyl Electric Traction 


Company, Limited 


Light Railway Commission, December 1st, 1901. 


C. Chadwell Ž 

C. H. Gadsby 

Preece & Cardew and 
J. N. Shoolbred ... 

Pritchard, Green and 
Co. 

E. Dodd 

J. Russel] ... 

V. B. D. Cooper 

V. B. D. Cooper 

H. T. Wakelam 

V. B. D. Cooper 

C. H. Gadsby 

B. Peyton Legare ... 

W. H. R. Crabtree ... 

W. T. Pressland and 
Mark Parker 

W. T. Pressland and 
Mark Parker 

R. P. Wilson 


B. Peyton Legare ... 


W. Whitworth 

Sir Alex. R. Binnie 

W. R. Galbraith and 
J. W. J. Hood 

J. Clifton Robinson 

Pritchard, Green & 

A. Dickinson & Co.... 

L. B. Wells 

S. Sellon 

C. H. Gadsby 

S. Sellon 


C. Chad well 
C. Chad well 


J. H. Rhodes 
W. B. Myers Beswick 


& R. Elliott Cooper 
M. Noel Ridley : 


Pressland & Fippard 
S. Sellon 


Pritchard, Green and 
Co. 


G. W. Holmes 

Preece & Cardew ... 

Pritchard, Green and 
Co. 

W. B. Myers Beswick 


Sir Alex. R. Binnie.. 


E. S. Sinnott 
Hewitt & Rhodes .. 


Ft. in. 


Electric 4 0 


Electric | 3 6 


4 8% 
3 6 
3 6 
4 84 
4 8j 


Electric 
Electric 
Electric 
Electric 
2 | Electric 
Electric | 4 84 
Electric 4 83 
4 8} 
Electric | 3 84 
Electric 4 84 


Electric 
144 
5% 
244 
i | Electric 4 83 
Electric | 3 6 
5 |Electric; 3 6 
Electric; 3 6 
18 Electric 4 84 
Extension of time 
and power to issue 
preference shares. 
12 Electric 3 6 
4 84 
4 84 


4 8% 


12 Electric 


43 | Steam 
Electric 
Electric 


Electric 


4 83 
3 6 
+ | Steam 4 84 
3 6 
4 8$ 
3 6 


4 84 


4 | Electric 
Electric 
Electric 
Electric 


Electric| 4 84 


Electric| 4 84 


Steam | 4 84 


Electric 


134 


342 4 84 


Extension of time. 
Electric 3 6 


4 84 
4 83 


10 
74 Electric 


25 | Electric 


102 | Electric 


1j 
6% 


1} 
194 


4 84 


Electric 
Electric 


4 84 
4 8} 


4 84 
83 


Steam = 
Electric 
Electric 8 


Electric 4 83 


36 


5$ 


Electric 


Rees & Frere. 
J. D. Tetley & Co. 
Winterbothams 
and Gurney ° 
Burchell, Wilde 
and Co. 
R. A. Read, jun. 
R. A. Read, jun. 
Sherwood & Co. 
Bennett aud 
Chance. 
Ashwell and 
Tutin. 
J. Kennedy. 
Sherwood & Co. 
Mowll & Mowil 
Mowll & Mowll. 
Sharpe & Со. 
J. Kennedy. 


W. H. Smith and 
Son. 


Baker, Lees & Co. 
G. D. Perks. 

S. Bircham. 
Sherwood & Co. 
Wm. Webb & Co. 
Ashwell & Tutin. 
W. Dodgson. 

S. Morse. 
Ashwell & Tutin. 
S. Morse. - 


Tahourdins 
Hitchcock. 


Tahourdins 
Hitchcock. 


E. W. I. Peterson 
Baxter & Co. 
Crid- 


and 


and 


Spencer, 
land & Co 


Copeman & Cadge 
E. W. I. Paterson 
H. C. Godfray. 

Wm. Webb & Co. 


Wm. Webb & Co. 
Baker, Lees & Co. 
Warwick Webb & 

W m. Webb & Co. 
Torr & Co. 


G. D. Perks. 


Baker, Lees & Co. 
Warwick Webb. 


ALAN D. ERSKINE, Secretary. 
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ELECTRICAL PROGRESS AND LEGISLA- 
TION: THE NEED OF REVISION.* 


Bx R. PERCY SELLON, M.I.E.E., Chairman of the Electrical 
Trade Section of the London Chamber of Commerce. 


(Concluded from Vol. 49, роде 1074.) 


IV. 


WHATEVER may be the balance of public gain or loss in the out- 
working of this policy in general, so far as its application to the 
electrical industry is concerned it has proved a failure. There is 
exception to every rule; and even if the doctrine of common 
ownership by a community of the agents responding to its needs be 
justifiable as a working hypothesis in most cases, it was inevitable 
that it should break down in that of electrical science. Sewerage, 
water supply, public parks, markets, golf-links, burial grounds, even 
the bread and the milk supply which some local authorities crave 
the right to embark upon, are in the nature of undertakings which 
demand no exceptional expert knowledge for their conduct, and are 
subject to no such vicissitudes of change and development as con- 
frouted the electrical industry io the seventies and eighties, and for 
that matter still confront it. Encouragement to prove its capabili- 
ties, liberty to improve its methods and systems and to test its 
merits against existing modes of communication, lighting, heating, 
supply of power, and locomotion, this was the treatment which 
public interest demanded for electrical science, and which other 
countries afforded ; with results now generally known. 

A brief glance at the history and special features of electrical 
legislation reveals the following :— 


ELECTRIC LIGHTING ACT, 1882 AND 1888. 


The Electric Lighting Act, 1882, purported to be a measure for 
“facilitating,” but until amended by the Act of 1888 proved practi- 
cally fatal to the introduction of electricity supply. Its leading 
provisions аге : — 

"(a) That the right to introduce electricity supply into an area 
shal] be subject to the consent of the local authority. 

"(bj That if introduced, the undertaking shall be purchaseable 
by the local authority at the expiration of 21 years at the then 
market value of existing buildings, plant and mains, without any 
consideration in respect of good-will and loss of prospective 
prohts.” 

What followed is so generally known that I need not dwell upon 
it at length. Although some 54 provisional orders were promptly 
applied for and granted by the Board of Trade, capital could not be 
raised on the terms of the Act to give effect to them, and only one 
of them passed from the stage of concession to actual works. 
Hence for the next six years practically nothing was done at home, 
while in the United States some 120 electric lighting stations, pay- 
ing dividends of 6 to 14 per cent., and numerous undertakings in 
Germany, Switzerland, and Italy, were established. 

Then followed the agitation for the Amendment Act of 1888, 
which increased the tenure to 42 years. But the seeds of mistrust 
sown in the investor's mind by the earlier Act proved difficult to 
eradicate, and, in point of fact, they have never since wholly died 
out. Gradually an industry of electricity supply was fostered by 
the efforts of pioneers, but the status and terms of expropriation 
granted by the Acts to local authorities still interpose an obstacle to 
tbe free expansion of electricity supply by private enterprise. Of 
a total of some 438 provisional orders granted to the end of 1900, 
366 are in the hands of local authorities and 127 of private enter- 
prise: of the latter, about 90 per cent. have been proceeded with, 
but of the former nearly two-thirds are still in abeyance. 

In many other districts electricity supply is unobtainable, because 
the local authorities own the gas undertakings and refuse consent ; 
or, because they demand, as the price of consent, special terms, 
such as reduced tenure, free public lighting, or the like, thus de- 
featiog the intention of the Acts which have laid down what, in the 
opinion of Parliament, constitutes fair consideration for the right 
to break up the public streets. 


Tramways АСТ, 1870, AND LIGHT Raitways Аст, 1896. 


It is pertinent to ask why, in the United States, there are at pre- 
sent some 15,000 miles of electric tramways, and iu Great Britain 
not 500, although considerations of density and distribution of popu- 
lation would appear to point to the latter rather tban to the former 
country as the natural locus for electric traction enterprise. No 
one acquainted with the facte will deny that this anomaly is trace- 
able to the Tramways Act, 1870, by which statute electric traction 
found itaelf governed and controlled for nearly two decades. The 
Act clearly contemplated horse tramways exclusively, and the 
boundaries of a single local authority as the scope of the under- 
taking. Under its provisions a certain mileage of horse tramways 
was organised ; but, as a directive force on electric traction, it has 
proved a failure. Less than 50 miles of electric traction were 
carried oot in Great Britain until the passiug of the Light Rail- 
ways Act, 1896, although during this interval some 10,000 miles 
had !«en introduced in the United States. 

Thus in tbe sphere of electricity supply and electric traction 
alike, many years were lost before a start was made. During these 
years our foreign rivals, unhampered, as I shall show later, by 
restrictive legislation, laid the foundation of the superstructure of 


* An address delivered before the London Chamber of Commerce, 
Wednesday, December 15th, 1901. 


discovery and organisation of manufacture which has enabled them 
not only to supply their own territories, but overflow into ours. 

The reason for this is not far to seek. So far as existing horse 
iramways were concerned, the period when they might be expro- 
priated by the local authority was at the date of the advent of 
electric t:action in most cases approaching; aud undertakers had 
no inducement to reconstruct the roads and equip them for electric 
traction, with the knowledge that in a few years’ time they would 
revert to the local autho ity. Again, there was for some time 
strenuous and unreasoning opposition, even in rural districts, to the 
use of the overhead trolley system, in spite of the fact that this 
system was in extensive operation in other countries without public 
disadvantage. As regards new lines, there was, on the one hand, 
the constantly exerted veto of the local authorities, and on the other 
the mistrust of electrical enterprise engendered by the Electric 
Lighting Acte, and the consequent inability to secure capital. To 
crown all came the House of Lords’ decision confirming the arbitra- 
tion awards by Sir F. Bramwell, whereby Sec. 43 of the Act was 
held to mean that local authorities may, at the end of 2! years, 
compulsorily purchase a private tramway undertaking at the bare 
value of its works aud piants at the date of purchase. 

The most objectionable features of the Tramways Act are :— 

(a) Absence of compulsory powers for the taking of land. 

(b) The frontager's right of veto uuder certain conditions. 

(c) The veto of tbe local and road authorities. 

(4) The limitation of teuure to 21 years, and the terms of expro- 
priation by the local authorities above referred to. 

It was believed at the time of the passing of this Act that the 
objectionable innovation of the purchase clause would not deter 
investors, inasmuch asthe Act did not limit profits. This in a sense 
proved true, but also greatly to the public disadvantage, since pro- 
moters either secured tbemselves by earning quick profits by flota- 
tion of tramway enterprises at inflated capital values, or confined 
the lines to a few main streets in big cities and charged heavy fares. 
These courses were not consistent with the public interest, and 
promotions under the Tramways Act soon incurred a degree of 
odium which passed as an unpopular heritage to electric tramway 
enterprise. lt was clearly the intention of Parliament at the time 
of the framing of the Act that the consent of the lecal authority 
should take the simple form of saying yea or * nay" to tram- 
ways in its locality ; but the powerful lever of the veto has beeu 
increasingly used to extort from promoters, as the price of consent, 
terms which the Act never contemplated, e.g., annual rent for the 
right of user of the streets, and other exactions. Finally, the 
difficulties connected with the consents and purchase clauses became 
so complicated in the case of tramways traversing the areas of 
several local authorities, that something approaching a deadlock 
ensued until the passing of the Light Railways Act, 1896, partially 
relieved the situation. 

The Light Railways Act, 1896, introduced for a term of five 
years (since renewed until the end of 1902), modified some of the 
most objectionable features of the Tramways Acts, by securing 
improved tenure, facilitating tramway networks over areas con- 
trolled by two or more local authorities, providing machinery for 
local inquiry and grant of powers with the approval of the Board of 
Trade, and by dispensing with the consent of the local authorities 
concerned where 4 clear case in favour of the suggested tramways 
can be established. 

Under this Act substantial progress has been made in introducing 
electric traction projects, both in the nature of tramways of an 
inter-urban and cross-country character. The experimental pro- 
cedure laid down has worked well, the system of local inquiry by 
the Light Railway Commissioners having resulted in expeditious 
and not unreasonably costly procedure, while affording all parties 
opportunities of presenting their views. 

But this Act expires as above mentioned at the end of 1902, and 
there is reason to believe that strenuous efforts will be made in 
certain quarters to prevent its renewal, or at any rate to restrict its 
application to light railways as distinct from tramways. The deep- 
rooted mistrust of electrical enterprise by investors already referred 
to, due to the disastrous provisions of earlier legislation, is still 
operating prejudicially agaiust auy such progress in electric tractién 
at home as is taking place abroad; and as any reversion by Parlia- 
ment to less favourable conditions than the Act now provides will 
give a check to returning contidence from which the public will be 
the greatest sufferers, it may be hoped that a measure will be forth- 
coming at un early date, extending the provisions of tbe Light 
Railways Act, making the Board of Commissioners a permanent 
body, repealing the ubjectiouable Tramways Act, and bringing pro- 
cedure as to tramways proper under its próvisions. 

The consequences of the Electric Lighting and Tramways Acts 
upon the manufacturing industry in Great Britain may be judged 
from the fact that the capital engaged in electrical plant production 
in Great Britain is less toan one-fifth of that in Germany, and one- 
tenth of thatin the United States: while the system of heterogeneous 
specifications under which local authorities have purchased their 
requirements has made standardisation and specialisation practically 
impossible. Out of a total of some 298,000 н.р. of steam engines, 
and 200,000 kw. capacity of dynamo generators now in use for clec- 
tric lighting and traction purposes in Great Britain, some 73,000 H.P. 
of the former and 71,000 Kw. of the latter have been of American ог 
German manufacture, while in the year 1899 thc imports of electrical 
machinery doubled the exports. 

In his presidential address before the International Engineering 
Congress at Glagow this summer, Mr. James Mansergh is reported 
in the Times of September 4th as follows:— 

„He feared that only too good a case could be made out for the 
allegation that a mistaken statutory system had discouraged in this 
couutry—íor the time being, at least—the naturalisation and 
development of electrical engineering on the largest scale. Iustead 
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of the electrical and mechanical development of lighting and power 


plant being undertaken in this country upon a scale proportional to 
its early promise, the work had to be done by samples, every small 
specimen differing from the others. Meanwhile our friends in 
America and on the Continent were forging fast ahead. So we lost 
our chance, and probably should have to take other people's elec- 
trical plant for some time, instead of striking out our own leading 
line as our less governed forefathers did in railway work and ship- 
building, years ago." | 


V. 


So far the history of electrical legislation and the position created 
by it. That which it is now important to realise is that we are on 
the eve of developments which constitute a new situation. 

Discoveries and technical advance in recent years have rendered 
commercially possible the economical distribution of electrical 
energy over yery large districts, amounting to many hundred square 
miles. Electrical power distribution schemes, comparable in 
magnitude and importance with those at Niagara, Rbeinfelden, 
Geneva, and Silesis, have been authorised by Parliament for many 
of our centres of industry, such as Lancashire, Durham, South 
Wales, the Midlands, and North London, and a commencement of 
works basin some cases already been made. It is also becoming 
generally recognised that electric traction is the master key to the 
solution of the problem of congestion of population and the housing 
of the working classes, by the facilities it promises to afford for 
cheap and rapid transit from industrial and commercial foci to the 
country districts around them. The scientific interest attaching to 
these developments is as nothing to their profound social and 
industrial significance. They mean that electrical energy need no 
longer be ge: erated in the midst or on the fringe of crowded cities, 
but at the pit’s mouth, where fuel, land, and labour are cheapest, 
and smoke and dirt nuisance reduced to a minimum ; and that its 
quantitative production and extended uses will enable it to be sold 
at a price within tke reach of all for lighting, heating, locomotion, 
and motive power. Changes of a far-reaching character must 
inevitably follow. The necessity of herding masses of the working 
classes together into urban areas in order to conduct industry advan- 
tageously, at present the despair of statesmen and social reformers, 
will disappear, not only because cheap traction will enable them to 
get away during their leisure and sleeping hours, but because it 
will be more profitable to erect factories away from the cities than 
in them. 

To govern the novel conditions which will thus be created, 
amendment of existing legislation is indispensable. It has been 
pointed out that the extension of the Light Railways Act expires 
in December, 1902, and it is impossible, after the proved failure of 
the Tramways Act to do justice to electric traction, that the latter 
will be allowed to remain on the Statute Book as the medium by 
which such enterprise must be regulated. 

In the course of his evidence before the Municipal Trading 
Committee, the Earl of Morley, Lord Chairman of Committees, 
stated :— 

* Тһе Tramways Act of 1870 was designed to meet an entirely 
different set of circumstances from the present. Ithink 
a tramways Bill is very much wanted indeed, and I am all for the 
local authorities having a mandatory standing order that they 


should be heard in any way they like before committees, but 1 
think by giving tbem an absolute power to stop a Bill, they may ` 


stop a very useful enterprise, whether it is conducted by a company 
or by a neighbouring municipality, and also it gives them the power 
of imposing conditions which are very often extremely onerous. 
Е . Тһе whole question of the length of period of purchase 
is one that ought to be considered now, because nowadays the laying 
of electric iramways and providing generating stations and so on, 
is so enormously more costly than it originally was in the case of 
horse tramways. I think itis a question that certainly deserves the 
consideration of Parliament." 

As regards electricity supply, the Power Distribution Acta of 
1900, and since, afford evidence that the Legislature is beginning 
to realise that the progress of electrical science rhust not be wholly 
gacrificed to the theories which prompted the earlier legislation. 
But these Acts still make the consent of local authorities a condi- 
tion precedent to the supply of electrical energy, and fail to stipulate 
that such consent shall not be unreasonably withheld, or that it 
shall be withheld only in the event of the local authority under- 
taking to furnish its own supply at a reasonably early date and 
under reasonable conditions. | 

Before the Municipal Trading Committee, Mr. Albert Gray, 
counsel to the Lord Chairman of Committees in the House of 
Lords, said, in reply to a question as to the effect of the Local 
Authority Veto on schemes under the Tramways and Light Rail- 
ways Acts :— 

“І am bound to say at the present time it appears to me to work 
extremely badly. My view isthat it was the intention of Parlia- 
ment that the consent of the local authority should be what we may 
call a clean consent; it should exercise discretion as to whether or 
not tramways should be introduced into a town, or into the parti- 
cular streets of a town; and if it were so exercised, there would be 
no objection to it. But there has sprung up, unfortunately, a 
practise of demanding conditions by local authorities when their 
consent is asked for, and these conditions amount now in some 
cases to the demand that the local authority shall share the profits 
of the undertaking during the period which Parliament has given 
as the term of the company’s tenure I think it extremely 
bad form for members of these Councils, and especially for their 
officere, to have to carry on business of this kind—that is to say, 
baggling over the conditions on which the consent is to be given. 
1 do believe that it probably must lead to corruption in some form 
or other " 


The development of electric supply and traction within the next 
10 years or so may be expected, if afforded a fair field, to 
engage an amount of capital whicb, at a modest computation, may 
be estimated at £250,000,000 sterling. It is therefore pressing 
that the Legislature should at this juncture determine whether this 
development and this expenditure shall be entrusted to municipal 
or private enterprise. 

If to municipal enterprise, then this capital responsibility, taken 
in conjunction with expenditure on the numerous other enterprises 
already referred to on which local authorities are entering, must 
pile up the total of local indebtedness to a figure largely exceeding 
the National Debt. It must also have the effect of diverting their 
attention from those social and sanitary problems which should be 
the first object of their solicitude; while the gigantic bureaucratic 
system which would thus be created may well give pause to the 
most enthusiastic advocate of collectivist dogma. History has a 
knack of repeating itself, and we do not need to turn back many 
pages of our history to reach the chapter when trade guilds, the pre- 
decessors of our local authorities, во monopolised and restricted all 
trades and industries within their borders that drastic statutes were 
found necessary to restore trade and commerce to the state of free- 
dom and prosperity from which it had been diverted by the abusos 
to which the prevailing system had led. 

A consideration to be borne in mind in connection with this 
question is that under coming developments the boundaries of indi- 
vidual local authorities will no longer embrace the undertakings from 
which electric supply and traction are obtained. The economical 
area for either of these purposes must be determined independently 
of local government boundaries, by such considerations as facilities 
for obtaining fuel and other materials; distribution of population ; 
character and location of trades and centres of commerce, &c. The 
moment that a local authority undertakes supply of electrical 
energy or electric traction outside its own borders, it crosses the 
Rubicon whith divides the rendering the service to its own rate- 
payers by the aid of their capital from the functions of an ordinary 
trading concern. In his evidence before the Joint Select Com- 
mittee on Municipal Trading last year, the late Sir Courtenay 
Boyle, Permanent Secretary to the Board of Trade, stated as 
follows :— 

“The effect of allowing local authorities to supply outside their 
own districte, naturally makes the local authority a trading com- 
pany outside its own district. If it loses, its ratepayers lose for the 
benefit of the district; if it gains the ratepayers gain at the 
loas of the people in the district; so that the local authority does 
become a trading company outside its own district. . . . We are 
very much concerned to know what Parliament thinks ought to be 
done as regards applications from municipalities to go outside their 
own areas, whether for electric lighting or for gas or for tramways.” 

The fact that in the Session of 1900, 22 local authorities applied 
for powers to distribute electricity, and 23 to conduct tramways, 
outside their area, 36 to manufacture and supply electric fittings, 
and 19 to construct dynamos and steam engines, is evidence of the 
momentum which the municipal trading movement has acquired 
unknown to most of those whom it most deeply concerns. 

I desire again to disclaim any intention of making an attack on 
municipal activity as such, or to appear to depreciate the splendid 
results which have attended the efforta of some great corporations : 
to improve the material and moral condition of their communities. 
No one wbo has come into contact with municipal government in 
foreign countries can fail to appreciate the favourable contrast 
which is presented by the high standard of civic duty, the ability 
of members and officials, and the organisation and conduct of 
affairs in our great cities, compared with those prevalent in many high 
places abroad. My contention is that whatever may be the dividing 
line between legitimate and illegitimate functions of local authori- 
ties, that of fostering a novel, changeful, and undeveloped agent 
such as electricity in the service of man is not, and ought never to 
have been, treated as within the former category; and that the 
unwisdom of continuing so to treat it, having regard to the develop- 
ments which are now imminent upon us, will attain to the dimen- 
sions of a national calamity. 


VI. 


It is worth while to glance at the history and practice of foreign 
countries in relation to electrical legislation. 

In the United States the Federal Government has not attempted 
to direct or control the development of electrical science by legisla- 
tion. Some of the States have enacted laws of an unrestrictive 
character, but in general the industry has been unfettered both by 
socio-political doctrines or departmental regulations. 

Municipal electrical enterprise isin strong disfavour, for the grave 
abuses which attended the participation in past times by local 
authorities in public services and trading undertakings, have led to 
a reaction, and brought about legal limitation of municipal debt, 
and a tendency to confine, such enterprise to water supply, as being 
consistent with those sanitary obligations which are the undisputed 
duty of localauthorities. It is notewortby also that boththe tele- 
graph and telephone are in the hands of private enterprise, and 
appear to give general satisfaction, the telephone service being orga- 
nised and used on a scale unknown in this country. Technical 
regulations affecting the industry do not emanate from Federal or 
State Departments as with us, but conform to a code laid down by 
the National Board of Fire Underwriters ia consultation with elec- 
trical experta. T 

In Germany, also, there is no direct State control or direction of 
electrical enterprise, the commercial aspects of electrical under- 
takings being left to tbe authorities of individual States or 


. boroughs, while technical or constructional details are maintained 


in general conformity with advisory regulations iesued by the 
German Institution of Electrical Engineers. A large and increas- 
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ing volume of electrical works has been carried out by local 
authorities, but there is not the same tendency to block private 
euterprise in cases where the municipality is unable or unwilling to 
do the work itself. 

In Switzerland and F'rance, on the other hand, lecislation and 
departmental regulations play a large part in controlling and direct- 
ing the course of Тест са. enterprise. In both countries а depart- 
ment or commission, recruited partly from Government officials and 
partly from representatives of tbe electrical engineering institutes 
and prominent persons connc^ted with the industry, is provided 
for, with the object of advising the Government on legislative 
questions affecting the industry, and compiling and revising from 
time to time regulations for its guidance. 

This prompts the observation that the absence in Great Britain 
of an analogous organisation to confer with the Government, tbe 
Board of Trade, tbe Home Office, and other State Departments on 
legislation and regulations affecting the electrical industry is a 
defect in our machinery. Statutes and bye-laws issue from Govern- 
went officials who, however capable and desirous as they have always 
proved themselves to be of doing justice tu the industry, are 
necesearily out of touch with the financial, industrial, and technical 
conditiong uoder which its welfare, consistently with the public 
advantage, can be secured. 

It would appear practicable and desirable that a standing com- 
mittee sbould be appointed under the auspices of the Institution of 
Electrical Engineers, strengthened by representative experts from 
Chambers of Commerce, and other interests concerned, to which 
Government and State Departments could and would turn for con- 
saitation or advice when framing or amending statutes or regula- 
tions. 

Under the present system laws once enacted remain inflexible 
until an overwhelming body of evidence can be produced pointing 
to the desirability of amendment. The preparation of such evid- 
ence depends upon vicarious effort from time to time by individual 
interests immediately aggrieved, and if these interests happen to 
be incapable of presenting a forcible case, matters remain unaltered 
or critical precedents created without appreciation of their bearing 
sad importance to the public and the industry. At no time in the 
history of electrical progress has careful discrimination been more 
imperative than now when the future of telephony, wireless tele- 
graphy, bulk power distribution schemes, and electric tramways and 
railways, hangs in the balance. 

I am far from advocating the indiscriminate adoption of either 
American or German methods. It has yet to be proved that 
gigantic combinations controlling an entire industry on the 
American model are in the interest either of the public or the 
industry concerned. The violent reaction which has followed a 
E of over-production and over-trading in Germany, encouraged 

an elaborate system of industrial banking, may well cause us to 
be thankful that British conservatism has at any rate saved us from 
a like catastrophe. But it is not necessary to cripple an industry 
by legislation in order that it shall not over-reach itself and pre- 
jedice the public weal by organisations tending towards monopoly 
or towards over-production. British methods have ensured that 
what little has been done has been done well, with freedom from 
violent industrial dislocation, but the application of legislative 
ewaddling clothes has so atrophied the infant industry that it is 
threatening to render impossible the ultimate recovery which is at 
aay rate possible in the case of too rapid growth. 

Attention must be called to another feature of the situation, 
namely, ita effect upon original work. During the first balf of the 
last century, the era of research and discovery which led to the 
telegraph, the submarine cable, and the dynamo, British inventors 
were in the forefront, and, indeed, to them the world largely owes 
these advances. But to foreign inventors is almost wholly due the 
developments of the latter half of the century—the telephone to 
Bell, Edison and Elisha Gray in the United States; alternate 
earrent distribution to Gaulard, Zipernowsky aud Blathy ; electric 
traction to Field, Edieon, Daft, Bentley and Knight, Sprague and 
others in the United States; the telautograph to Elisha Gray and 
Foster Ritchie; polyphase distribution, making transmission of 
energy over large areas possible, to Ferraris, Tesla, Dolivo-Dobrow- 
olsky, and Brown; high-speed telegraphy to Pollak and Virag ; and 
wireleas telegraphy to Marconi. 

Is it an accident that clectrical discovery in England waned 
coincidently with the legislation which retarded the electrical 
industry in Great Britain? I venture to think that there isa 
direct relation between the two, and that the falling off of invention 
із the electrical field is neither due to accident nor decay of the 
otriginative faculty among Englishmen, since in other industries the 
records of the Patent Office show that it bas been fully maintained ; 
bat that it is traceable to the depressing effect produced by depart- 
mental and official environment arising out of the policy of the 
Legislature, depriving invention of hope of recognition and stimulus 
of reward. 


VIL. 


In no other prominent industrial country, then, has the electrical 
industry been subjected to a decisive bent through premature legis- 
lation—an experiment which has turned out unfortunate in Great 
Beitain, not only in retarding progress, but in creating a deep- 
rooted mistrust of electrical enterprise which has dammed the flow 
of British capital even into those channels with which the Legisla- 
tare has not interfered. 

How far the error of past policy may be retrieved by more liberal 
treatment, by allowing greater freedom for natural development, by 
increased inducements to discovery, manufacture, and capital to 
combine for ends which all admit to be of great social advantage, is 
open to question. А bad start has been made, rivals are ahcad in 
the ra:e. But there is ground for high hope that the industrial 


talent of our countrymen, though threatened for a season by the 
precocious rush of foreign expansion in a sphere which it had come 


to regard as its own, will, with the unparalleled resources of the 


British Empire behind it, enable us to maintain that position as an 
industrial country on which our future depends. This hope is 
justified by the consideration that the essential and material causes 
of our past ascendency still remain; the personal and preventible 
factors alone need readjustment to the changed conditions. 

The position has been summed up by Mr. William Langdon iu 
his recent presidential address before the Institution of Electrical 
Engineers, in terms which cannot be improved upon :— 

“The question we have to approach is опе of enormous magni- · 
tude. It is not merely one of business or one of interest from an 
electrical poiut of view, but one which, inasmuch as it affecte the 
moral and physical welfare of a great portion of the community, 
must sooner or later affect our national welfare. 

* Electricity is bat treading on the fringe of that vast domain it 
is destined to serve. It is only now in the establishment 
of the power schemes, destined to serve large areas, that we are 
approaching those economical conditions which will confer upon the 
Commonwealth its full advantages. We вее that in the 
establishment for furnishing to those that need it the power which 
is to aid in this economical commercial propaganda, other lands arc 
in advance of ug—that we are only now awakening to the means by 
which it is given us to compete in the race. . If the 
establishment of these power schemes is to be of that service to our 
industries which may fairly be anticipated, it is of the greatest 
importance that they should receive at our and other hands all the 
aid in our power." 

In conclusion, the considerations advanced in this paper may bo 
summarised as follows 

(a) The practical development of the electrical industry in Great 
Britain is in arrear of other leading industrial countries. 

(b) This is mainly traceable to the policy adopted by the Legis- 
lature of favouring State and municipal enterprise to the exclusion 
of private enterprise. 

(c) This policy has hitherto had the effect of discouraging capital, 
checking invention, and dwarfing manufacture. 

(d) А new era of cheap electricity supply for industrial purposes, 
and increased facilities for suburban and interurban communication 
by means of electric traction, is upon us; offering a promising 
solution of the problems of congestion in towns and the housing of 
the working classes. 

(e) Existing legislation is restrictive of this development so far 
as it is applicable, and inapplicable where it is not restrictive. 

(f) Amended legislation is therefore desirable, and this should 
clearly define what is to be the future relation of municipal enter- 
prise towards the electrical industry. | 

(9) It is desirable that а Standing Committee or other body 
representative of the electrical industry should be created, with, 
whom Government and State Departments should confer when 
framing or amending legislation or regulations affecting the 
industry. 


THE BATTEN PATENT RECTIFIER. 


Тнк idea of commutating alternating current by means of a 
synchronous vibrating armature is probably nearly as old as the 
alternating current system itself, and the mechanical synchronisa- 
tion isa remarkably easy problem to solve. Any polarised relay 
that is at all well made will respond to alternations of current of a 
much higher frequency than the highest commercial rate at present 
in use. A more widely known instance of the same principle is the 
magneto dell of telephone fame, which, with a little careful adjust- 
ment, сап be made to ring continuously ott an alternating current 
system. " 

Prof. Vilard, of Paris, has done much work along these lines by 
setting а tuning-fork in motion, such tuning-fork having a vibration 
rate approximately equal to the alternations, the elasticity of the 
fork amplifying the vibrations by isochronism of its period until 
considerable amplitude is obtained. 

Up to the present, however, the excursions of the vibrating 
tongne, or reed, have, by the necessity of the effect following the 
cause, lagged in phase behind the alternations of E.M.F. that 
cause the current which drives them, with the result that the reed 
does not commence its movement in any period until the E.M.F. 
has risen to a considerable portion of its ultimate value, and a 
spark takes place at the point where the circuit is broken, which 
spark is inimical to the successful commutating of alternating 
curren tsby these means. In the “Batten” rectifier, the instrament 
under review, the effect is made to precede the cause, so to speak, 
in two ways. 

The current driving the armature is taken direct from the mains, 
through a lamp which reduces the current to an amount not more 
than sufficient for the purpose. The primary of a small transformer 
is also connected to the above-mentioned mains, the secondary of 
the transformer providing the current to be rectified. 

It thus happens that the lag in phase of the secondary current 
behind the primary current compensates for the lag in movement, due 
to the mechanical inertia of the armature, and the smal] self-induction 
of the driving electro-magnet. In practice the lag in the transformer 
is not quite sufficient for the purpose, but to "tune up,” a con- 
denser is put across the terminals of the lamp in the driving circuit, 
and the result is, that no spark whatever occurs, even with a load of 
6 amperes, a3 tlie contact is made and broken at equal periods on 
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either side of the zero potential line, so that the E.M.F. has had 
insufficient time to rise to any appreciable value. 

The instrument was designed primarily to charge accumulators 
from alternating current sources, as electrolytic means bad been 
tried and found wanting, and the only other way was the expensive 
installation of some form of rotary converter, needing skilled 
attention as well as great first cost. 

Compared with charging accumulators from a direct current circuit 
Through charging lauips, the Batten ” rectifier effects considerable 


TER BATTEN RECTIFIER. 


economy in energy, as the transformer brings down the secondary 
or charging voltage to an amc unt not more than sufficient for the 
needs of the accumulator being charged, and a switch, giving a 
range of voltages, can be easily fitted where necessary. . | 
Consider a 10-volt accumu'ator battery. On a direct current 
' circuit of, say, 100 volts, 90 per cent. of the energy is thrown away 
in heating the charging lamps, but with the “ Batten” rectifier the 
voltage is transformed down to, say, 15 volts, and making a liberal 


DIAGRAM OF CONNECTIONS. 


allowance for transformation and other losses of 5 per cent. on the 
100 volts, the difference would be a loss of 5 in 20 as against 90 
in 100. 

The machine will also drive small motors, and perform a variety 
of electro-therapeutical duties. 

The diagram of its connections is self-explanatory, 1 and 2 being 
the alternating mains, while the apparatus itself, as manufactured 
by the Genc ral Electric Company, of Queen Victoria Street, is shown 
in the preceding figure ready for work. 


THE DYNAMO AS AN ADJUNCT TO THE 
BLAST FURNACE. 


i By HORACE ALLEN, C.E. 


BLAST furnaces for the manufacture of iron are being 


increased in dimensions and output to such an extent that 
any accidental interruption to either the supply of air blast 
or the regular working conditions involves a considerable 
loss, either through reduced production or inferior quality 
of product. 

At Youngstown (Ohio) the National Steel Company have 
a furnace 1064 ft. high, with a bosh 23 ft. in diameter, and 
hearth 15 ft. diameter, which is designed to produce 600 
tons in 24 hours. With such a furnace it will be readily 
comprehended that any accident causing the quality of the 
iron to be inferior to that required, or the output restricted, 
must mean very heavy loss, and any means that can be 
applied to considerably shorten the time required to remedy 
the defect must be of extreme importance to the ironmaster. 
The electric current can now be applied in a number of 
instances, and a few applications may be described with 
advantage. 

The continuous perfect working of the blast furnace is 
dependent upon the supply of air blast from the blowing 
engine, and among other cases of the economical application 
of the electric arc may be mentioned the repair of a fractured 
connecting rod ; in the case in point the forging of a new 
connecting rod, with machining and fitting, would in the 
ordinary way have occupied some days, while by means of 
the electric arc the end was welded on again, the operation 
occupying hours in place of days. 

In all blast furnace installations there should be an electric 
plant, the output of which would, of course, be controlled by 
the possibilities of application. 

It may be taken for granted that one of the applications 
would be the supplying of current for arc lamps for the 
general lighting of the founding shed and the exposed places 
in connection with the works, and incandescent lamps for 
the offices, &c. 

The dynamo would probably in this case be designed to 
give a voltage of, say, 220, and if it is capable of supplying 
from 160 to 1,000 amperes, it can be employed for effecting 
many cases of repair and remedying accidental irregularities 
of the furnace. 

For the purposes of fusion, &c., by the electric arc, a 
compound-wound continuous current dynamo is the most 
suitable for application where a single carbon is employed, 
the carbon being attached to one lead by a flexible cable, and 
the other lead being connected to the metal to be melted. 

It may be mentioned here that with this system 
(Benardos) of repairing by the electric current, where 
the fracture has caused no distortion of the surfaces, these 
can be brought together, lined up carefully, and a good and 
perfect joint made, only requiring a slight surface dressing 
before being put back to its working position ; this is a most 
important consideration in numerous cases. 

The usual voltage required for fusion or welding is from 
50 to 80, so that rotary transformers or resistances must be 
employed. It is essential that the voltage should be regu- 
lated between 50 and 80 even after it has been brought down 
to 80, so that the operator can vary it to suit his require- 
ments ; for this purpose a special resistance frame must be 
employed, preferably situated within easy reach of the 
workman. 

With the exception of the resistance frame, the arrangements 
are not costly. А flexible cable must be provided, and the 
carbon rod is connected to the end of this, with a wooden 
handle to enable the worker to direct the arc to the desired 
point. : 

The eyes must be protected from the brilliant light, and 

this can be done by placing two pieces of ruby glass with 
one piece of blue between, in a frame having a suitable 
handle, while a light tin shield protects the workman's face 
from the effects of the arc (in some cases this is arranged in 
the form of a helmet). The proportions of the carbon rod 
are governed by the work to be done. 

In a paper lately read before the American Institute of 
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Mining Engineers?, Mexican meeting, Мг. Е. L. Grammer 
describes the application of the above system to burning 
open the tuyeres and iron-notch of a blast furnace on 
occasions when, owing to some accidental occurrence, the 
iron has become chilled, in place of their having to be 
opened by the long and laborious method of hammer and 
drill, or the application of the kerosene blowpipe. Mr. 
Grammer gives an instance of burning a hole through 18 
in. of cold iron in five minutes. | 

When a blast furnace is blown out" there is usually 
found a large mass of metal, called in some localities a 
* bear" and in others a “ horse," which must be removed 
before the furnace can be relined. 

The usual method at one time was to rig up tuyeres, 
supplied with blast from the blowing engine, and to arrange 
соке fires at different places, thus melting grooves dividing 
the main lump into smaller divisions, which had to be 
broken off by means of wedges. To hasten and cheapen 
the operation dynamite has been resorted to, but this method 
is accompanied by much danger to life, as well as the 
damave to the furnace casing, &c., by shaking and by 
flying lumps. If the electric current is available it is a 
simple matter to cut up the lump by the above-described 
method. 

Mr. H. Fostert gives an instance of the repairing of an 
eccentric rod of a large reversing engine by electric welding, 
the engine being at work the morning after the breakdown ; 
also of the slot link of a reversing engine, in which case the 
engine was working again within one hour. He also gives 
several instances of repairs to boilers, one lead from the 
dynamos being connected to the boiler shell and the other 
to the carbon as described. 

Cutting holes in iron ог steel castings, plates, &c., à silu 
can readily be performed. 

The instances given will readily bring to mind others in 
which repairs could have been carried out by means of the 
electric arc with rapidity and slight cost, which otherwise 
could only be effected by the expenditure of a considerable 
amount of time, involving serious loss. 


REVIEWS. 


Munro and Juntieson's Pockel- Book of Electrical Rules and 
Tables. By J. Munro and A. Jameson, M. Inst. C. E., 
F. R. S. E., &c. 15th Edition. London: Chas. Griffin & Co., 
Limited. 1901. Price 8s. 6d. 


This, the best-known of all electrical table-books, is never 
allowed to fall far behind the times, and the present issue has 
been subjected to severe revision. The contract clauses 
approved by British cable makers have been inserted, with 
the table of standard sizes, resistances and weights issued by 
them, and the time-worn tables of resistance, &c., which have 
for long appeared under Messrs. W. T. Glover & Co.'s name 
have been replaced by an excellent set by the same firm, based 
upon Messre. Clark, Forde & Taylor's 1899 determinations 
of temperature coefficients of copper, which are also in- 
cluded. The report of the Committee on Copper Conductors 
is, of course, inserted, and further matter on the design of 
dynamos and motors has been contributed by Prof. S. P. 
Thompson, as well as a section on India-rubber by Mr. C. 
Bright. 

While the work is thus kept up to date in the subjects 
mentioned, we regret that other points have been over- 
looked. For example, Joule's equivalent is given on p. 17 
as 77255 foot-pounds, instead of 778, and the metric value 
as 4°16 x 107 ergs, though the more correct value, 42 mil- 
lon, is given on p. 408. Ayrton and Mather’s Universal 
*hunt is not clearly indicated in the index, and Price's in- 
valuable guard wire appears to be entirely omitted, a 
matter for surprise in a work devoting so much space to 
testing. 

* An abetract of this paper appeared in the Engineering and 
Mining Journal, of New York, November 9th, 1901. 

f “ On the Application of the Electric Arc to Machinery and 


Eoler Repairs, &c.” Proceedings North-east Coast Institution of 
Engineers and Shipbuilders, February 12th, 1898. 


The data regarding the increase of resistance of copper 
with temperature on p. 267 are at variance with practice and 
with Clark, Forde & Taylor's determinations, which have 


been adopted elsewhere in the book; and the table of specific - 


resistances of materials on p. 270 is of very questionable 
value, while it is not in agreement with other data in the 
book. Moreover, specific resistances should never be stated 
in the obsolete legal" or “ B. A." units without giving the 
equivalent values in true ohms (see p. 279). 

The “ most approved ” system of wiring houses and ships, 
illustrated on p. 286, may have been fairly good in 1894, 
but is precisely the same as the “ older tree system,” and does 
not appeal to us as the best. No mention of methods of 
vulcanising joints in position, or of the use of steel conduits 
for interior wiring, can be found. 

The tables of permeability on p. 474 are not applicable to 
modern irons, while steel is ignored ; abundant data are at 
hand for remedying this defect. Other points where excision 
or revision would be very desirable have met our eye, but it 
is impossible to refer to them all here; neither have we 
space to point out all the good points of what is really a 
remarkably complete and useful collection of rules, tables 
and data, well worthy of the reputation which it has 
acquired. 


Practical Electrician's Pocket-book for 1902. Edited by 
Н. T. Crewe, M.LM.E. London: S. Rentell & Co., 
Limited (Electricity). Price 18. 


THE fourth annual issue of this pocket-book and diary is 
a revised and enlarged edition, and, as usual, is printed on good 
paper and in a handy form. The definitions of electrical 
terms have been re-written and are perfectly reliable, while a 
very necessary section has been made more prominent. 
defining the functions of electrical measuring instruments. 
and clearly distinguishing between, for instance, a recording 
watt-meter and а watt-hour meter. Evidence of extensive 
revision is to be found in almost every page ; and this has 
been carried out, not on the plan too often followed by the 
compilers of such works—viz., by adding new matter and 
leaving in the old—but by the free use of the pruning-knife 
simultaneously with the insertion of new stuff. Further 
information on wiring, jointing, measuring apparatus, tele- 
phony, &c., is given, and the usual diary, memoranda 
pages, and perforated estimating forms are to be found at 
the end. For those who want, not a formula-book so much 
as a book of hints and condensed information, this is just 
the thing. 


Fowler's Mechanical Engineer's Povket- Fook. 1902. 
Edited by W. Н. Fow rr, Wh. Sc., M. Inst. C. E., &c. 
Manchester : Scientific Publishing Company. Price 
1s. 6d. 


The electrical section, which was incorporated with tliis 
work for the last two years, has now been issued separately 
in another form, so that the present issue is practically con- 
fined to mechanical engineering proper. As such, it merits 
high praise, and it will probably be almost as useful 
to electrical engineers as it was when the electrical section 
was still part of it. One of the most striking faults of 
electrical pocket-books, as a rule, is the poverty of their 
mechanical sections, for it is generally forgotten that elec- 
trical engineering is a branch of mechanical engineering, and 
that an electrical engineer’s pocket-book should be really a 
mechanical engineer’s pocket-book with a supplement. The 
best way to appreciate this is to recall one’s experience in 
drawing-office and works—which of the numerous pocket- 
books available was the most frayed and worn? Not an 
electrical one, we feel sure. 

Extensive additions have been made to the present issue, 
especially in the design of valves and valve gears, strength 
of materials, machine-tool working, gas and oil engines, &c. 
It contains an abundance of useful information, handy tables, 
&c., and is well worthy of notice. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 892, High Holborn, London, W.O., and at Liverpool, Manchester, 
and Birmingham, to whom ali inquiries should be addressed. 


25,022. ‘Improved armature for (small) electric generators or motors.“ 
B. BRANDER. December 9th. 

25,025. “Improvements in rods for Nernst incandescent electric lamps." 
L. S. Рок кіл, and Nernst ELECTRIC Lio Hr., Limitep. Deoember 9th. 

25,076. ‘Improvements in insulators for high potential currents." R. 
GAERTNER. December 9th. (Complete.) 

25,081. " An improved telephone receiver box.“ 
December 9th. (Complete.) 

25,087. “Improvements in electric glow lamps." 
BLUNDELL. December 9th. 

25,095. "Improvements in electrical fittings." 
December 9th. 

25,125. ''Improvements in and Dine to means for electrically signalling 
railway trains, tramcars, and the like." . Burr. December 10th. 


M. BENSENSCHMIDT. 
A. J. Н. Gurney and A. 8. 


M. CHURCHILL-SHANN. 


25,182. ‘Improvements in electric switches." Н. С. Gover. December 
10th. 
25,136. "An arrangement whereby cork extractors and other kindred 


appliances can be operated by power applied electrically or mechanically." 
Е. W. BLower and W. A. BaxTEr. December 10th. 

25,198.  ''Improvements in telephone awitchboard cords." A. WHALLEY. 
December 10th. 

25,148. “Improvements in or connected with telephone transmitting 
apparatus." М. SgNsENscHMIDT. December 10th. (Complete.) 

25,146. “Improvements in switching apparatus for electric lighting, tele- 
phones, and other purposes." J. D. Е. ANDREWS. December 10th. 


25,155. S proce mens in the construction of induction coils and trans- 
H. C. 


formers." NEwTON and R. S. WnraoHT. December 10th. 

25,171. “Improvements relating to electric telephone systems.” G. A. 
CARDWELL. December 10th. (Complete.) 

26,175. "Improvements in electric signalling." J. B. STRUBLE. December 


10th. (Complete.) 


25,182. ''Improvements in electric furnaces and in the production of 
chemicals in such furnaces.” G. Brewer, (E. R. Taylor, United States.) 
December 10th. (Complete.) 


25,208. Improvements relating to electric welding apparatus.“ H. Boss- 
HARD. December 10th. (Complete.) 


25,215. “ Improvements in telephone receivers.“ F. J. Orr. December 10th. 
(Complete.) 


25,218. “Improvements in resistance coils." О. W. JonxsON. (The Electric 
Controller and Supply Company, United States.) December 10th. (Complete.) 


25,219. “Improvements in controlling devices for electric motors." G. W 
Jouwsow, (The Electric Controller and Supply Company, United States.) 
December 10th. 


25,221. “Improvements in compounding alternate current generators and 
motors.“ A. HEWLAND. December 10th. 


25,227. “Improvements in fittings for electric installations in buildings.” 
J. MEEHAN. December 10th. (Date applied for under Patents, &c., Act, 1553, 
Section 108, May 16th, 1901, being date of application in United States.) 


25,265. ‘Improvements in electric arc lamps." THE British THomson- 
Hovston Company, LIMITED. (W. C. Fish, United States.) December lith. 
(Complete.) 


25,266. ‘Improvements in electric arc lamps." THE BRITISH THOMSON- 
Hovston Company, LIMITED. (E. Thomson, United States.) December lith. 
(Complete.) 


25,271. “Improvements for rendering surfaces conducting in electro- 
typing." H. J. SHELDON. December 11th. 


25,282. ‘‘Improvements in apparatus for the generation and electrolytic 
application of electric currents." Е. E. EuvMoBE. (J. О. S. Elmore, India.) 
December 11th. 


25,315. ` “ Improvements i. incandescent electric lampholders.“ W. DEFnixs 
and V. I. FEENv. December Ilth. 


25,818. Improvements in electricity meters." W. E. Evans. (The Allge- 
meine Elektriciuits Gesellschaft, Germany.) December llth. (Complete.) 


25,380. New or improved method and means for attaching the carriers of 
electric light shades to their standards or supports." S. B. MARSHALL. Decem- 
ber 12th. 


25,384. “An electric hand lamp to give out violet and ultra violet light.“ 
L. B. MILLER. December 12th. 


25,348. ‘*Improvements in electric fuses.” THE British TuousoN-HovsTON 
Сохтани, Ілміткр. (Н. Geisenhoner, United States.) December 12th. (Com- 
plete.) 

25,389. “Improvements in electric railways.” THE Ватіхн Tuowsox- 
Hovston Company, LIMITED, (F. W. Hild and S. B. Stuart, jun., United 
States.) December 12th. (Complete.) 


25,390. ‘Improvements in electric rheostats." THE BniTisH Тномкох- 
Houston Company, LIMITED, (F. Mackintosh, United States.) December 12th. 
(Complete.) 


25,301. “Improvements in braking systems for electric railways.” THE 
BRITISH THomson-Hovuston Company, LIMITED. (Е. E. Case, United Sta tes.) 
December 12th. (Complete.) 


25,895. “Improvements in or relating to the manufacture of вода and other 
substances by the aid of odes EI E. GEisENBERG ER. (Date applied for 
under Patents, &c., Act, 1883, Sec. 103, May 25th, 1901, being date of application 
in Belgium.) December 12th. 


25,4103. '*Improved electric energy meter." W. P. Тномгѕом. (L. Decombe 
France.) December 12th i 


25,426. “Improvements in and relating to the controlling of electric circuits.” 
S. Z. bE FERRANTI. December 12th. 


25,433. “ Speed regulation devices for overhead electric carriers." 
Hanpinu. December 12th. (Complete.) 


25,434. “Improved means for suspending electric lights." 'W.J.CBESTERTON. 
December 12th. 


25,458. “An apparatus for converting direct or continuous current into 
alternating current.“ G. B, Barren, December 13th, 


25471. "Improvements in electric arc lamps." F. R. HILL and T. HAMILTON- 
ApaAMs, December 18th. 


25.190. "Improvements in and connected with electric arc lamps." Т. 
HaMILTON-ADAMS of the firm of Wirtz & Co. December 18th. 


25,491. ''Improvements in and relating to electrical starting resistances.” 


R. WAWGOOD & Co., LIMITED, and Н. C. WALKER. December 13th. 

25.4196. “Improvements in telautographs." F. Ritcme. December 18th. 
(Complete.) 

25,526. ‘Improvements in the construction of incandescent electric lamps.” 
Н. Носс and E. Puterorp, December 18th. 

25,560. “Improvements in or relating to automatic controllers for electric 
mo:crs" А, J. BovrT. (W. J. Richards, U.S.). December Mth. (Complete.) 


H. M. 


25,983. ‘Improvements in hand-feed electric arc lamps." Е. 8. SHEPHERD 
December 14th. 


25,618, * Improvements in and relating to electrical measuring instruments.'" 
F. W. SCHNEIDER and A. SrRAvss-CoLLIN. December 14th. 


25,639. “Improvements in turbines, centrifugal pumps, fluid-cooled friction 
clutches, brakes, absorption dynamometers, and the like.“ Н. 8. H. SHaw. 
December 18th. 


25,647. “Improvements in apparatus for controlling electric circuits." С. A. 
BakER. December 16th. 


25,684. ''Improvements connected with renewal of electric incandescent 
lamps.“ H. E. KersHaw. December 16th. 


25,710. “Improvements in or relating to motor bicycles and electric ignition 
17 applicable thereto, and to motors generally." O. Baitty. December 
th. 


26,722, “Improvements in or relating to the rapid heating of water or other 
liquids by a current of electricity." Е. H. Brigas. December 17th. 


25,724. A spiral sheave or trolley for use in electrio overhead tramcars and 
the like.“ J. Hunt. December 17th. З 

25,747. Improvements in electric fase switch boxes." J. Sacns. December 
17th. (Complete.) 


25,753. “Improvements in systems of electrical distribution." J. B. PECK. 
(Date applied for under Patents, &c., Act, 1833, Sec. 108, May 18th, 1901, being 
date of application in United States.) December 17th. 

25,768. Electric fan for use in theatres and other places." 
December 17th. 


25,778 “Improvements relating to perforators for electric telegr&phs.'" 
D. Murray. December 17th. 


25,810. Improvements in the manufacture of incandescence bodies for 
electric glow lamps." A. Jusr. December 17th. (Complete.) 


22,831. “Improvements in anchors or stays for overhead electric wires.” 
E. A. Brownina. December 18th. 


25.882. Improved devices applicable to the handle bars of cycles and motor 
vanes and to hand barrow handles and the like." J. RoBERTSON. December 
8th. 


25, 883. Improvements іп the method of supporting and joining the power- 
wire for electric tramways or railways.“ F. HEWER. December 18th. 


25,878. Improvements in and relating to conduits for electric and other: 
traction cables." Н. F. Spenser апа Н. BRUNLEES. December 18th. 


25,885. шр еше in or relating to switches for electrical current. 
circuits," Е. F. Moy, P. H. Basrie, and E. F. Moy, Гимїтєр. December 18th. 


25,896. ''Improvements in trolleys used in electric traction.“ J. HORSMAN. 
December 18th. 


25,901. “Improvements in section insulators for the overhead construction 
105 come tramways or railways.“ W. H. LoocEv and Е. HEWER. December 
th. 


25,908. ''Improvements in telephones and telegraphs.” 
December 19th. 


25,909. A method of and apparatus for localising the electric current 
operating tramcars and the like.“ J. Booru. December 19th. 


25,941. Improvements in tripping electric switches.” THE BRITISH 
Тномѕок-Носвтох Company, LIMITED. (J. D. Hilliard, jun., United States.) 
December 19th. (Complete.) 


25,942. ‘* Improvements in surface contact electric railways.“ Тнк BRITISH 
Тномвом.Носѕтох Company, LIMITED. (W. B. Potter, United States.) Decem- 
ber 19th. (Complete.) 


25,913. “Improvements in electric railway systems." THE BRITISH THOMSON- 
HovsroN Company, ІлміТЕр. (W. B. Potter, United States.) December 19th. 
(Complete.) 


25,944. Improvements in electric railways.“ THE British THOMSON- 
Houston Comrany, Limitep. (S. B. Stewart, jun., United States.) December 
19th. (Complete.) ° 

25,945. “Improvements in electric railways.” Tne British THOMSON- 
Houston Company, Limitep. (A. F. Batchelder, United States.) December 
19th. (Complete.) 

25,946. “Improvements in brush-holders for dynamo-electric machines.“ 
TuE British THomson-Hovuston Company, LruirTED. (W. E. Baker, United 
States.) December 19th. (Complete.) 

26,002. “Improvements in insulators for overhead equipment for electrical 
traction and other purposes.“ E. Y. WaLsH and J. LI. December 20th. 

26,005. "Improvements in certain casings for electric wires and cables.“ 
C. J. МтантмаАм and A. Hvpsos, December 20th. 


H. AGHA. 


W. FoxTON. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 829, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1900. 


2,700. NL das method of and means for indicating speed or current fre- 
quency of el tors." R.D. Mershon. Dated February 10th, 1900. The 
frequency of an alternating current is measured by the pressure indicated on a 
voltmeter connected to the ends of an inductance carrying the current, this 
being kept of a fixed strength. For this purpose, the voltmeter is connected 
through the secondary of a transformer to the ends of the inductive coil which 
is connected in series with the primary of the transformer, and a large non- 
inductive resistance between the conductors carrying the main current. 
The inductive coil has an iron core worked above saturation, while- 
if the transformer has an iron core it must be unsaturated. The 
secondary is connected to reduce the pressure derived from the inductive coil, 
Under these conditions the transformer may be made to compensate for limited 
variations in the electric pressure between the conductors so that the alter- 
nating pressure applied to the voltmeter is constant unless the frequency varies, 
and is proportional to the frequency. 


2,702. ‘improved electro-magnetic brake dynamometer.” Е. Н. Rieter. Dated. 
February 10th, 1800. Relates toan electro-magnetic brake dynamometer. A 
series of magnetic poles are mounted оп a ring which can make a slight rocking 
movement, limited by stops. Within the ring rotates, with the shaft, a heavy 
metal ring, and the power is estimated by the weight on an arm necessary to- 
prevent the ring carrying the magnetic poles from moving under the induced 
currents. If desired, the poles may rotate and the ring be fixed. 


2,703. “Process and apparatus for electrolytically treating ropes, hose, cork, asbestos, . 
and textile fabrics of ali kinds.” M. W. Schiomann and А. de Castro. Dated February 
10th, 1900. Any porous materials, such as waterproof mantles, sailcloth, stuffe, 
linen, balloon material, textile fabrics‘of all kinds, ropes, hose, cork, or asbestos,. 
are passed through a trough containing a solution of any desired metallic salt, 
such as of copper or zinc. The material is then passed by means of feeding 
rolls to a table, having а mctallic surface forming a cathode, which is afterwards 
covered by a hinged metal plate, the lower portion of which forms an anode, 
while the upper portion acts as a heavy lid or cover. On passing the current, 
the material becomes impregnated by the deposition therein or thereon of 
copper, nickel, iron, titanium, or other metal, and is rendered both waterproof 
and non-combustible. Textile material thus treated, may be suitable as roofing 
material, or for wearing apparel, while in the case of coloured stuffs the colours 
are rendered fast. The hydrogen produced during the process is blown away 
by compressed air fed through a tube. The lid 1s afterwards raised, and the- 
material withdrawn by other rolls and fed to winding rolls. To treat hote, it is. 
drawn over a tube laid upon the table, the anode and cathode forming lengths. 
of half tubing. 
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A HARD CASE. 


In our issue of December 20th, 1901, we published a 


report of the case of Izaacson v. New Grand Theatre of 


Varieties, which was heard before Mr. Deputy Judge 
Horton Smith, K.C., and a jury at the Westminster 
County Court on Monday, December 16th. In these days 
of almost universal compensation for injuries sustained by 
workmen in the course of their employment, it seems a little 
hard that artisans of exceptional skill should be deprived of 
the protection afforded to their weaker brethren. The 
material facts of the case were shortly these : The plaintiffs 
sought to recover damages under the Employers’ Liability 
Act, 1880, and Lord Campbell’s Act, 1846, for the death 
of their son, S. V. Lee Izaacson, who was killed by scalding 
in a “sump” close to the engine used for working the 
electric lighting plant at the defendants’ theatre. The 
accident seems to have happened owing to the absence 
of a lid to the “sump,” which was full of scalding 
water. The deceased was 23 years of age, and had 
won several scholarships and many medals for pro 
ficiency in various branches of electricity and chemistry. 


He was earning wages (including overtime) to the extent of 


£8 128. a week. The defence raised the following points :— 
(1) That the deceased was not a workman within the Em- 
ployers Liability Act, 1881; (2) that there was no negli- 
gence on the part of anyone in charge. At the conclusion 
of the arguments, the learned Judge said :—“ It was not 
part of the deceased's duty to do what he was doing. If I 
had done it, it would not make mea workman. His duties 

were to superintend in the absence of some other man. 
There is no case to go to the jury, as I hold that the deceased 
was not а workman.” Subsequently, the plaintiffs’ counsel, 
failing to obtain relief for his clients under the older Acta, 
made application to the Court under the Workmen’s Com- 
pensation Act, 1897. As is well known, that Act only 
applies to employment on, in, or about a “factory,” &c. 
The defendants at once raised the point that an electrical 


generating station was not a factory. А factory inspector 


who was called as a witness, said that, in his view, such 
places were factories, and that they were so regarded at the 
Home Office. The learned Judge, however, once more 
ruled against the plaintiffs on this point, saying, “I have 
friends in the country who have their own electrical plant, 
but their houses are not factories. Electricity is only 
generated at this theatre for the defendants themselves." 

To deal in the first place with the ruling of the learned 
Judge that Izaacson was not a workman, it is necessary to 
refer to some of the authorities on the subject. The expres- 
sion workman,” to which the Employers’ Liability Act 
applies, includes any person who, being a labourer... . 
journeyman, artificer, handicraftsman . . . or otherwise 
engaged in manual labour . . . . has entered into or works 
under a contract with an employer. If Izaacson had been 


within this definition, his relatives would have been entitled 
C 
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to compensation under the Act of 1881, always assuming 
that there was negligence on the part of the employers. 

The test whether a man is engaged in manual labour is 
whether the workman who does work with his own hands 
in performance of his contract was absolutely bound by the 


terms of his contract so to do. [Ingram v. Barnes, 7 E. & B., 


115.] 
According to the facts set out in our report, the deceased 
was bound to attend to the engine and boiler in the absence 
of another man. How then can it be said that he was not 
engaged in manual labour? But even assuming that he was 
not so engaged, it is hardly possible to think that the 
learned Judge was right in holding that he was not an 
artificer, having regard to the judicial interpretation put 
upon that term. “І cannot conceive,” said Mr. Justice 
Williams, in the case of ex parte Ormrod (1 Dow. & E., 
825), “that the word artificer only applies to persons 
engaged in such occupations as require merely manual 
labour.” In the case then before his Lordship the term 
was applied to a designer of patterns for a calico printer, 
and in a later case it was applied to an overseer in a printing 
office (Bowers v. Lovekin, 25 L.J.Q.B., 371). 

In view of these authorities, we would respectfully submit 
that the learned Judge was wrong in holding that an 


experienced electrical fitter is not a workman, and that upon 


that ground he is not entitled to the relief granted to other 
workmen by the Employers’ Liability Act. To deprive a 
man of compensation merely because he happens to be a 
talented handicraftsman, would seem to be contrary to the 
first principles of justice. 

On the other point, namely, whether the man was em- 
ployed in a “ factory” within the meaning of the Workmen’s 
Compensation Act, 1897, we venture to agree with the 
finding of the learned Judge. The term “factory” as used 
in the Workmen’s Compensation Act has the meaning given 
to it in the Factory Acts. For some reason or other, 
generating stations and electric lighting installations were 
excluded from the operation of those Acts until the present 
year, when the definition of the word factory was extended 
by Schedule VI. (20) of the new Factory and Workshop 
Act, to electrical stations, i. e., any premises or that part of 
any premises in which electrical energy is generated or trans- 
formed for the purpose of supply by way of trade, or for the 
lighting of any street, public place, or public building, or of 
any hotel, or of any railway, mine, or other industrial under- 
taking.” This Act did not come into operation until 
January Ist, 1902, so that it could not assist the plaintiffs in 
the present action, but even if it had been in force at the 
time when the accident happened, it is somewhat, doubtful 
whether a private installation used for lighting a theatre 
could come within the definition. 


TRADE NAMES. 


From recent issues of the American journals it appears that а 
decision of some importance to firms in this country has 
lately been given in the United States Circuit Court for 
the northern district of California, in an action by the 
Babcock & Wilcox Company against the Joshua Hendy 
Machine Works. Particulars of the case are not yet given, 
but we can gather their nature from the terms of the 


‘ this name it became known to the public. 


decision. The action has evidently been brought to restrain 
the defendants from selling boilers as “ Babcock & Wilcox °° 
boilers, and a perpetual injunction has been granted enjoin- 
ing the defendants, their servants or agente, “from using the 
name ‘ Babcock & Wilcox,” either alone or combined with 
other word or words upon or in connection with the sale or 
offering for sale, of any boiler or other steam apparatus 
not manufactured by the complainant, and from stating 
or representing that any boiler or other steam apparatus 
sold or dealt in by the respondent and not manufactured 
by the complainant, is a Babcock & Wilcox boiler, and 
from selling or offering for sale or passing off any such 
boiler or other steam apparatus, as and for boilers or steam 
apparatus manufactured and sold by the complainant." 

The particulars of this case should be interesting, for, 
judging from what we now learn of it, it looks as if one of 
the most interesting points in the law of “ trade names" has 
been raised. To make the point clear, we will refer first to 
the ordinary action brought by one person against another 
for “ passing off " his goods as those of plaintiff. That 
action may be based on an actual fraudulent “ passing off," 
but more usually the ground of complaint is that the de- 
fendant has—it may be, innocently—copied some word or 


symbol used by the plaintiff in connection with his goods. 


The Courts have clearly laid down the principle that no 
person must use a name, whether real or fictitious, which is 
calculated to represent to the world that his manufactures 
are in reality manufactured by another, and so deprive that 
other of the profits due to him (Levy v. Walker, 10, 
Chancery Division (1879), p. 447). A good example 
of the application of this principle is given in the 
case of Wotherspoon v. Currie (Law Reporte 5 House 
of Lords, p. 508). The plaintiffs in that case were 
manufacturers of starch, to which they had given the 
name “Glenfield,” and Glenfield starch had acquired a 
high reputation. The defendant went to Glenfield and 
there began to manufacture starch ; but the House 
of Lords held that the word “ Glenfield” had a secondary 
meaning in connection with starch manufacture, that it had 
really come to denote starch of the plaintiffs’ manufacture, 
and that the fact that the defendant was really making 
starch at Glenfield did not exempt him from the conse- 
quence of the fact that his proceedings were intended and' 
calculated to produce on the mind of the public the belief 
that his article was the article made by plaintiffs An even 
more striking case was that commonly known as the ** Camel- 
Hair Belting” case (Reddaway v. Banham, 1896, 13 Rep. 
Patent Cases, p. 228). Here the plaintiff manufactured belt- 
ing, to which he gave the name Camel-Hair Belting, and by 
The defendant, at 
a later period, began to manufacture belting from the yarn 
made from camel-hair, and put it on the markets as **camel- 
hair belting.” The Courts, however, granted an injunction, in 
spite of the fact that this name was merely descriptive of 
the material from which the belts were made; for it was 
shown that the name “camel-hair belting” had come to 
have the meaning “belting made by the plaintiff” and not 
merely “belting made from camel-hair.” In such cases, 
however, where some descriptive word is used, the plaintiff 
must always prove that the word has lost its original 
meaning and has come to denote to persons in the trade 
goods manufactured by the plaintiff. 


; 
; 
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These cases make the general principle perfectly clear, but 
the true difficulty arises when we come to names which 
have been applied to patented articles. Suppose that an 
inventor has patented some article and, in putting it on the 
market, has given it a name which he himself uses as a 
trade name, and the article becomes known by that name. 
So long as the patent is in force, he has the monopoly of 
‘manufacture ; but when the patent expires, has he a right to 
prevent other people from selling the article under that 
name? It is perfectly clear that if he has that right, then 
the result is equivalent to giving the inventor a perpetual 
monopoly of manufacture, instead of only for 14 years; for 
if he alone can use that name, and the article is known by 
no other name, the general public cannot profit from the 
expiry of the letters patent. This case has been raised on 
several occasions before the British Courts, and we suspect 
that the point in the American case with which we opened, 
may have been somewhat similar. The best known English 
case is the * Linoleum Case” (Linoleum Company v. Nairn, 
7 Chan. Div., p. 834). There the Court found that the 
name Linoleum" had come to mean the patented article, 
and not goods of plaintiff's manufacture, so that, as the 
patent had expired, the Court refused to restrain the defen- 
dant from making and selling “ linoleum floor-cloth." This 
case was followed in the present year in the matter of the 
Cheseborough Manufacturing Company's trade marks (18 
Rep. Patent Cases, p. 191), where an application was 
successfully made to have the word ‘ Vaseline” struck off 
the register of trade marks, on the ground that at the date 
of its registration (1877) it was the name of a patented 
article (petroleum jelly) and not descriptive of goods of the 
Cheseborough Company. 

These are cases in which the Courts have prevented 
inventors from retaining the exclusive use of the name of 
their patented article, after the patent has expired, but the 
moet, interesting case arises when the patented article is not 
viven a descriptive or fancy name, but becomes known by the 
name of its manufacturers. Thus, let us suppose there is an 
engineering company trading as The A and В Company," 
and suppose that that company obtains a patent for (ray) а 
motor, which is put on the market as the “ A and D motor," 
and achieves a wide reputation. So long as the patent is in 
force, the A and B Company are, of course, sole makers, but 
when the patent expires the manufacture of this motor is 
open to the world. Can a rival firm begin to advertise that 
they are selling А and B motors”? It must be noticed 
here that the name A and В” is not simply the name of 
patentees ; it is the name of a firm of engineers who are 
known to the world ae makers of (among other things) 
motore. Obviously, therefore, tlie offer of “ А and B motors" 
might appear to the public as an offer of motors made by 
the A and B Company, and not merely motors of the type 
for which the patent has expired ; and whenever it can be 
shown that the name indicates goods manufactured by the 
firm of that name, the Courts will restrain others from using 
it,even though their use be solely to describe a particular 
article, for which the firm of the name in question formerly 
held a patent. This may prove to be the point raised in the 
Babcock & Wilcox American case, viz., the question whether 
that name denoted the manufacturers or merely a type of 


boiler, and, if so, the decision conforms to what we have 


said above. 


ELECTRIC FEED PUMPS. 
By A. JOHNSTON. 


THE uneconomical results obtained in practice from steam 
boiler feed pumps are, to a great extent, responsible for the 
employment of electrically-driven feed pumps where the 
steam plant is utilised, to some extent, for generating elec- 
tricity ; it cannot be denied, however, that electric motors 
are not, well adapted to drive feed pumps, the great ease with 
which steam feed pumps can be regulated to deliver any 
desired quantity of water to the boilers giving them an 
advantage that cannot be overlooked in practice. 

It is generally necessary to instal a feed pump capable 
of supplying a much greater quantity of water than the 
average amount required, as it must be possible to gain on 
the water in the boiler in case it should at any time be 
allowed to get below the working level; thus the feed pump 
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can seldom be run at full load. One method of reducing 
the quantity of water delivered to the boiler by an eleetric 
feed pump is by closing, or partially closing, the check valves, 
in which case the feed pump is run at a constant speed, and 
must be fitted with a relief valve set to open at 20 or 20 per 
cent, above the working pressure of the boiler, which will 
allow the surplus water pumped to return to the water tank 
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or hot well. Another arrangement adopted to gain the same 
end is by inserting resistance in series with the motor, and 
thus reducing its speed, but this, of course, means a constant 
loss of power in the resistance. When the regulation 18 
done by the boiler check valves, the motor must be powerful 
enough to drive the pump against the pressure required to 
open the relief valve and will be run fully loaded, except 
occasionally when the full amount of water delivered by the 
pump is allowed to enter the boiler, the load then being 
reduced according to the difference between the pressure to 
which the relief valve is set and boiler preesure. 
D 
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The second method of regulating the amount of water 
referred to is more general, but is only slightly more econo- 
mical than the first. It is clear that the amount of water 
pumped, and therefore the power required to drive the 
pump, will vary in direct proportion to the speed, and that 
if the field strength i3 kept constant the speed of the motor 
will vary with the voltage across its terminals; further, as 
power taken by the motor (с x v) is in proportion to the speed, 
und the voltage (v) is also in proportion to the speed, the 
current (c) will be constant at all speeds. The external resist- 
ance performs the duty of reducing the voltage across the 
motor terminals; the power it wastes, together with the 
power taken by the motor, will be constant at all speeds, as 
the current passing through both is constant, and for any 
quantity of water Q delivered by the pump, expressed as a 
fraction of the full amount it is capable of delivering, the 
proportion between the wasted power and the power used 
will be— | 

1—Q:Q 

Fig. 1 shows, from a test, the power taken by a series- 
wound motor driving а three-throw feed pump, and its 
regulating resistance; it will be seen that the current is 
almost constant at all speeds. 
motor to drive a single-actine pump can be found approxi- 
mately by the formula :— 


a 
ү = Kr I N а? (> 79) 


Where к = 0015, a constant. 

r = revolutions per minute of pump. 

| = length of pump stroke, in inches. 

n = number of cylinders in pump. 

— diameter of pistons or plungers of pump, in 

inches. 

P — pressure (above atmosphere) at the pump 
delivery valves, in lbs. per square inch. 

Ж = head of water, in feet, at suction side. 


If there is no head of water, but, instead, the water is 
drawn from below the pump, / becomes a negative quantity 
representing the distance, in feet, the level of the water is 
below the level of the pump. If the pump is double-acting, 
l must be multiplied by 2. 
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Allowance must be made for the power lost in the motor, 
pump, and gearing, which may be from 15 to 40 per cent., 
according to the arrangements adopted. 

It is an advantage if the motor is designed to run at the 
average speed required, without the introduction of external 
resistance, its speed being increased, when necessary, by 
weakening the ficld; this cannot be carried beyond a certain 


limit, owing to the weakened field being distorted badly, thus. 


causing great sparking at the brushes if over done. 

A further advantage is gained by series-parallel control 
of the motor, which gives it a fairly wide range without 
external resistarce. Of course, no complicated switch gear 
should come uncer the care ef the firemen ; а simple band- 


The watts required by ару. 


wheel or handle which, when turned in one direction, 
increases the pump’s speed while the other direction reduces 
it, and which is so constructed that it cannot be turned too 
quickly, should be used. To adopt the series-parallel control 
the motor armature must have two separate and similar 
windings, each connected to a separate commutator ; the field 


may be excited by a shunt current or the armature current, 


the latter being preferable, as the motor will have greater 
torque when running up to speed, but in this case the field 
coils must be divided into two sections with an equal number 
of coils in series in each, the motor, therefore, must have an 
even number of coils. The following is a list of the 


combinations made by the controller at each position or 


notch :— 


lst Position = The two armature windings, the two sections 

| of field coils and the regulating resistance all 
| in series. | 

2nd „ = As 186, bat with one-third of the regulating re- 


sistance cut out. | 
а „, = Ав 1st, but with two-thirds of the regulating re- 
| sistance cut out. | i Се" 
4th „ = AS Ist, but with all the regulating resistance 
cut out. | | e d 

Sth „ z= As 4th, but with some of the field current shunted. 
Gth is = As 5th, but with additional field current shunted. 
.*th „ = The two armature windings in parallel, in series 
with the two sections of field coils in parallel, 

in series with one-sixth of the regulating re- 

sistance. P Р 

8th У = Ав 7th, but with all regulating resistance cat out. 
9th »5 — As 8th, but with some of the field current 

shunted. ; 
10th „ = As 9th, but with additional field current shunted. 


Additional notches could be put between the 1st and 4th, 


the 4th and 7th, and the 8th and 10th if desired, to make 


the adjustment finer. Fig. 2 shows the power taken and 
speed curve of a motor controlled as described, and fig. 3 
shows the connections for the Ist, 5th, 7th and 9th positions. 

The capacity of the pumps has been assumed here as 
double the average quantity of water required; this should 
be ample, though it is more or less contrary to general 
practice, engineers usually consoling themselves by thinking 
that having a pump too large is a good fault, but it is a 
fault which has a detrimental effect on the economy of the 
pump. Worm gearing is silent and works well while new, 
but it ia a great wearing agent and absorbent of power. 
Gear wheels and pinions also absorb power, and are noisy 
and troublesome. There seems to be nothing to prevent the 
motor being direct coupled to the pump; it will, of course, 
be larger and more expensive than a motor running at 3,000 
or 4,000 revolutions per minute and driving the pump by 
beltsand gearing, but the pump will be smaller and less costly. 
High speed feed pumps are quite within the bounds of 
possibility, though makers prefer to stick to the beaten 
track. А 


SPARKLESS COMMUTATION WITH FIXED 
BRUSHES. $ 


By CLAUDE W. HILL. 


Охе of the principal factors in determining the prime cost 
and weight of dynamos is the amount of power which has 
to be expended in the air-gap in order to ensure sparkless 
collection. | 

If we examine machines by different, makers, of similar 
type, and constructed for the same output, speed, tempera- 
ture, and efficiency, we find remarkable variations in weight, 
and if we look more closely into the several designs we find 
that the variation exists almost entirely in the magnets, and 
is due to the different amounts of excitation which the 
different makers find necessary to give satisfactory com- 
mutation. 

In this article the writer proposes, first, to review the 
method of calculation which gave satisfactory results with 
the clder forms of machine having copper brushes, which 
required to be moved for each change of load, and tken to 
indicate the modification necessary to obtain satisfactory 
working with fixed carbon brushes and minimum gap excita- 
tion, by which means a minimum weight of machine may be 
obtained. 
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Let us (although it is an old story) as briefly as possible 
consider what happens during the process of commutation. 

In fig. 1 are represented diagrammatically the short- 
circuited coil, the commutator bars and the brush. 

We will assume that the armature and commutator are 
standing still, and that a current of 200 amperes is being 
passed into them through the brush. When the edge of the 
brush is just about to touch bar B the current in the coil c 
is 100 amperes flowing from left to right. If now we 
advance the brush a little way on to bar в, a direct path is 
provided past coil c, but as the contact resistance of the 
brush on bar » is higher than on bar a, a portion of the 


current will still pass through c. As we move the brush 
to fresh positions in the direction of the arrow the contact 
resistance on B diminishes while on A it increases, and the 
current in с falls until the brush is exactly central over A 
and B when it becomes zero. Аз the brush is moved further 
along the contact resistance on A continues to increase and 
on B to diminish, and so current commences to flow in c in 
the opposite direction, that is, from right to left, until it 
reaches 100 amperes just as the back edge of the brush leaves 
bar a. If instead of placing the brush in successive positions 
we move it along slowly, the current in each coil, as it is short- 
circuited, will fall from 100 amperes, at the point where the 
brush first enters the bar в, to zero ‘as the brush passes the 
central position, and will rise to 100 amperes in the opposite 
direction as the brush leaves the bar a. And these changes, 
provided the motion of the brush is slow, will take place 


without any sparking, as at the moment of changing from 
bar to bar the current in adjacent coils is of identical value. 
If, however, we move the brush with sufficient rapidity 
the current in the short-circuited coil in undergoing its 
of direction will set up an E.M.F. of self-indaction 
which will disturb the flow of the current so that at the 
mement of changing from bar to bar the current in adjacent 
coils will not be of the same value. At this point there will 
then be a sudden change in the value of the current which 
will give rise to sparking. l 
The value of this self-induced E.M.F. or reactance voltage 
is given by formula No. 1, provided we assume that the 
reversal of current follows a sine curve, 
po TN X 10, (1) 
in which r = the reactance voltage, N, = the flux due to 
the ampere-turns in the short-circuited coils, m, = the 
number of turns in one coil, and s = the time in seconds 
during which the change of current takes place, which again 


is equal to half a complete cycle. When the brush is 
central over bar B, and in contact with a and D, two coils 
are short-circuited, but as their contact resistances are out of 
balance current is flowing in both of them, which must also be 
the case to satisfy the assumption of a sine curve which we 
have taken in formula No. 1. The author mentions this as 
it is not unusual to take in calculating r the maximum 
number of coils short-circuited and to assume that their 
currents pass through zero at the same instant, an assump- 
tion which gives us a value of r somewhat higher than the 
true value. 

For a reason which can be best explained by the aid of 
diagrams, it is advisable to let the brush short-circuit several 
coils simultaneously instead of only one at a time. The rate 


of change of N, is shown in diagram, fig. 2. The reversing 
field which projects from the pole tip is a constant quantity, 
and so there is a resultant field, shown shaded, which is at 
its maximum at the beginning and end of commutation, and 
tends to set up sparks. Figs. 3 and 4 show how the re- 
sultant field is modified and reduced when two and three 
coils are short-circuited respectively. : 

To obtain sparkless collection then, we must, with coppe 
brushes, eliminate r, or with carbon brushes, reduce it to 
such an amount as will give sparkless collection. 

In the older class of lighting dynamos which were still 
being made until quite recently, the use of copper brushes 
compelled us to practically eliminate r, and the conditions 
of working enabled us to do so. 

Under these conditions the loads on the machines were 
principally lighting loads and varied gradually. The 


Brush. 
Fic. 4. 


machines were fitted with brush rockers which -enabled the 
brushes to be adjusted to the non-sparking position for each 
change of load, and the machines having smooth cored | 
armatures had long air-gaps, so that there was no difficulty 
in getting strong reversing fields even with two - pole 
machines of considerable size. 

To eliminate r we must impress upon the coil which is 
undergoing commutation a magnetic flux N, equal in amount 
and opposite in direction to N,. Such a flux can be found 
in the fringe extending from the pole tip, provided that the 
excitation in the gap exceeds by a sufficient amount that 
necessary to neutralise the reaction of the armature and also 
to neutralise the field due to the current in that portion of 
the armature winding which is in the interpolar space. 

Ni, however, varies with variation of load, so that with 
each change of load it is necessary to shift the brushes to 
obtain the corresponding value of мз. If the brushes are 
not in the correct position a reactance voltage due to N, — Ny 
will be set up, and this will be proportional to the number 
of turns per section, so that in standard carcases wound for 
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the same output but different voltages, an error of brush 
position which only gives a trifling spark in a 100-volt 
machine will cause a considerable one in a machine of, say, 
400 volts, because, although х, — Хз remains constant, there 
are four times the turns per section, so necessitating greater 
attention to the brushes. 

In fig. 5, the heavy dotted line shows approximately the 
distribution of the field when the armature is loaded. "The 
magnetic fringe within which the correct value of N, must 
be found is shown at r. In order to keep down the de- 
magnetising back turns of the armature it is advisable to 
work with a small lead of brush, and it is evident from the 
diagram that the higher the value of A, the less is the 
amount of lead required to obtain the requisite value of N,. 
At the same time a high value of a, means an expensive 
machine, and so we must decide upon a value which, while 
giving us sparkless collection with reasonable brush move- 
ment, will not make the machine unduly costly. 

Formula No. 1 may be conveniently expanded into 
formula No. 2, in which the items which go to make up 
r are given in detail, 

"1645 x pRflemm, 


r= ee x 0407, (2) 


in which D = diameter of commutator in inches, R = revo- 
lutions per minute, f = C.G.S. lines per inch length of 
armature induced by one ampere turn, l = length of arma- 
ture in inches, m = the number of magnetising turns in the 
portion of the armature undergoing commutation, and which 
depend on the number of bars covered by the brush, m, = 
the number of turns per section of the armature, and ¢ = 
thickness of the brush in inches. 

We can see from this formula that the only item the effect 
of which can be varied when the machine is working is 
ст (= A;) the magnetising ampere-turns. Their effect 
may be entirely neutralised by the imposition of a field 
having an equal-and opposite value (expressed in ampere- 
turns). Thus r becomes zero, and the remaining items may 
be disregarded, so that so long as we can adjust the brushes, 
sparkless collection is independent of the speed and length of 
armature. What is necessary, then, is that a, shall have 
such a value that the fringe which it projects, shall, within 
a reasonable distance of the pole-piece, be equal and opposite 
to A;. Ag should evidently then bear some definite relation 
to A4, und, in order to ascertain this relation, the author, 
when manager to Messrs. Paterson & Cooper, had à number 
of machines tested by increasing their loads until the first 
sign of sparking appeared, and then taking the amperes, 


| A. 
volts and speed. From these particulars the ratio с - 
3 


was calculated, and it was found that for his then standard 
type of machine, having wrought-iron magnets and Gramme 
armatures, the ratio was 11°25, irrespective of the size of 
the machines.“ In this case A, represented the ampere-turns 


changes of load make slotted armatures necessary, and this 
gives us short air gaps. 

We have further, at the present day, two classes of 
machines to deal with :—Firstly, machines running con- 
tinually in one direction and in which it is possible to give 
some lead to the brushes, and, secondly, those which have to 
reverse, and in which the brushes have to be fixed perma- 
nently midway between the poles, and which consequently 
have no lead. In both classes sparkless collection depends 
upon the voltage in the short-circuited coil being kept 
within a certain value. 

If with the first class of machine in actual working we 
place the brushes in such a position of lead, that at half 
load, or preferably at the average load, of the machine, 
Ni — Ne = О, we shall at that load have no resultant volt- 
age in the coil (or at any rate a negligible amount), and at 
any other load the voltage will be a plus or minus quantity 
expressed by formula No. 3, 

r= fo mm x 10-8, (3) 
As we have seen from formula No. 2, 7 varies with the 
length of armature and also with the speed, so that in 
desiguing present day machines both the length of armature 
and the speed must be taken into consideration, which was 
not the case with machines of older types. 

Having found from experiment the maximum value of 
r which will give sparkless collection with carbon brushes, 
we can calculate by formula No. 4 the field corresponding 
to this value. 

= rf 8 
№ = 645 x DR m х Hs (4) 
N, being equal to fl c m, the value of the reversing field in 
the fringe requires to be N,, which equals N, — Nz, or if 


turned into ampere-turns Az equals 75 and A, will equal A4 


multiplied by a constant as in the case of the older 
machines. 

In addition to the field produced by the current in the 
coils undergoing commutation we have to remember that 
there are two other fields tending to generate E.M.F. in 
these coils. "There is the field due to the current in the 
adjacent armature coils which tends to increase the E.M.F. 
in the short-circuited coils, and that due to the fringe 
extending from the pole tips, which will increase or decrease 
the E.M.F. according as the lead of the brushes is positive 
or negative. Thus the resultant voltage in the short- 
circuited coil may be expressed by the general formula 
No. 5: 

е = (Am + lem 4 twm 2) x 10-8. (5) 


The ideal relative arrangement of these fields to be aimed 
at in designing machines to run continually in one direction 


No load. 


Mean load. 


Maximum load. р 


The shaded part represents the voltage in the short-ciicuited coil. 


FIG. 6. Fic. 


per section of the armature and not the whole magnetising 
ampere-turns under the brush, but as the machines were all 
similar in typeand general proportions,this was not material. 

In present day machines we have different conditions to 
face. The use of motors causes generator loads to vary 
frequently and very widely, and as it is not practicable to 
continually alter the brush rocker the machine must work 
with a fixed position of brush, so that the condition in 
which Ni — № = o is no longer obtainable over the whole 
range of load. Тһе mechanical stresses due to these sudden 
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is shown in figa. 6, 7 and 8, from which we see that the 
brush must be set in such a position that at no load the 
voltage generated in the short-circuited coil by the fringe is 
insufficient to set up sparks, and that at full load the 
reactance voltage plus that due to the field created by 
adjacent armature coils does not exceed that due to the 
fringe by an amount sufficient to cause sparking. 

In the case of reversing motors the most one can do is to 
make the second and third items cancel each other and adopt 
such proportions for the machine as will keep the first item 
within sparkless limits. 

In designing machines on the foregoing lines it will be 
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found that for some outputs the requirements of the pre- 
ceding formul: can only be met either by an inconveniently 
large number of poles or a number of commutator bars 80 
great that the individual bars become too thin for practical 


purposes. 

It then becomes a question whether a heavier design shall 
be adopted, or whether the light desigu shall be retained 
with a reasonable number of poles or commutator bars and 
sparkless commutation obtained by means of one of the 
gpecial windings which have from time to time been patented 
and which are too well known to need description here. 


THE PROFITABLE SALE OF ELECTRICITY. 


THE discussion on Mr. Arthur Wright's Institution paper 
brought out the views of some company managers, but it 
was an argument of expediency against rationality. As Mr. 
Langdon said, the paper bristled with questions for discus- 
sion, which were, however, not discussed. It is always well 
to go carefully into the other side of a question, but as Mr. 
Madgen put it, the attacking party as a general rule 
apologised for not fully understanding the arguments in the 
paper, and it certainly seemed that this was the case. 
While we are far from asserting that those who thought that 
Mr. Wright had not propounded an ideal tariff were unable 
to follow the reasoning which led the author to it, we cannot 
glance through the notes of the discussion without feeling 
that conservatism, the desire for simplicity, or as it is put 
in the paper, “a fear of displeasing early closing con- 
stituents,” is at the bottom of opposition. 
Mr. Dawbarn thought the diagram showing the percent- 
return on capital allocated to each class of consumer (at 
various load factors) was interesting, because it showed the 
tariff was not perfect and did not satisfy all the conditions 
to be met, and nothing was said as to the method of dealing 
with extreme cases. Also, as the author admitted in the 
paper, that the cost of the instruments (demand indicators) 
might absorb the profits on a 1 per cent. increase in load 
factor, the addition of such non-productive devices might 
cost as much as their use added to the revenue. As time 
went on, and lighting became more and more electrical, the 
demand indicator seemed to Mr. Dawbarn to become less 
and less important. Further, he went so far as to say that 
he did not see why a supply company should differentiate 
between one man and another in the same class. It might 


be advantageous to utilise indicators in the case of 10 per - 


cent. of consumers, but he could not se» why the other 90 
per cent. should also be provided with them. 

Mr. Highfield admitted Mr. Wright's contentions, but 
considered that an engineer should strive to obtain every 
possible class of business, and in a town where the flat rate 
was in vogue, he had been unable to change. The indicator 
certainly operated against the short-hour shop load, and the 
difficulty was to explain the system to the consumer. He 
would rather have a lower price for two bours' initial rate 
than the higher price for one hour. At St. Helens the 
diversity factor was high, owing to a motor and tramway 
load, and to gain a motor load the price had to be low 
enough to compete with gas, so he had adopted the sliding 
scale of 2d. for two hours, and 1d. after for power, which 
came in well. As early closing shops came on readily, they 
proved an excellent advertisement, and were entitled to some 
consideration. 

Mr. Patchell showed that it was not essential to use a 
demand scale to attain to a high load factor, as his company 
had reached 28} per cent., so they did pretty well on a 
uniform rate. The average consumer was not interested in 
8d. and 2d. as much as in a uniform 6d. or 4d. per unit. On 
the technical point of class of peak-load plant, Mr. Patchell 
was with Mr. Wright entirely. With a peak-load non- 
condensing plant he had generated 25 per cent. of the units, 
leaving the more efficient condensing plant to turn out the 
remaining 75 per cent. 

Mr. Mordey considered the paper closely reasoned, but he 
believed the consumer would rather pay 5d. for something 
he understood than 434. for something he did not. The 
ideal tariff was based upon the theory that the consumer 


had installed in the station a certain amount of plant upon 
which he had a call. Supposing the consumer went to 
church, then one or two lamps in his private premises 
would be turned out for every lamp lighted in the church. 
The same argument applied to ball-rooms and places of 
public resort. The whole argument seemed to be given 
away by short-circuiting the demand indicator for an evening 
or so a month at the request of the consumer. People 
would not readily change their habits simply because they 
happened to have a demand indicator in the house. The 
load factor had improved in Brighton it was true, but it 
had grown elsewhere where indicators were not used. The 
indicator told against the use of electric light in the way 
that gave the greatest convenience, and therefore might 
prevent the installation of lamps. The whole of the 
customers of a station ought not to be penalised because a . 
few were not easily charged on a flat rate. The indicator 
was non-productive, and such apparatus should be reduced 
to a minimum, as it absorbed pressure and the light went 
down as the cube of the pressure. An analogy would be 
for a railway company to charge 18. for a traveller going on 
to the platform and 14. а mile travelled afterwards, but he 
considered that simplicity of apparatus and methods of 
charging was what ought to be aimed at. 

Mr. С. P. Sparks believed that one class of short-hour 
consumers counteracted another class. He showed that 
different areas in London taken together would give a result 
diverse from that of any one area in the metropolis or that 
of a provincial town. By combining different areas a great 
diversity factor was reached. Не cited the good load factors 
of the many municipal stations as attributable to the public 
lighting which had a marked influence on Corporation 
accounts. We fancy from what is reported from time to 
time that many municipal engineers would differ from Mr. 
Sparks in this contention, and would tell him that the public 
lighting is very often a source not of profit but of loss, being 
undertaken under the pressure of public opinion at rates that 
are less remunerative that those of private supply. 

Mr. Minshall spoke feelingly of the exceeding unpopularity 
of the maximum demand system, but admitted that at the 
same time it had the effect of getting the right class of con- 
sumer. In the case of a flat rate of 6d. being superseded by 
a sliding scale of 7d. and 2d., the average might be reduced 
to 43d. per unit, but the public generally failed to appreciate 
the change. In his own case at Croydon he had scales pro- 
vided on the demand indicator which showed the number of 
units to be taken at the initial price, and issued a form of 
account in which the units were charged at the average rate 
per unit, with the figures made out on the demand principle 
in very much smaller type. He thought that plant was 
often chosen rather by predilection than by predetermination, 
and referred to the new Edinburgh peak load station, which 
was nob fitted with auxiliary plant, such as economisers, &c. 

Mr. Percy Still gave an example of the worst possible 
class of consumer, early closing shops, which used the light 
only six months in the year, and showed how desirable it 
was that such customers should pay their proportion of the 
capital charges before they reached the lower price per unit. 

Mr. Aron naturally favoured the Kapp principle-of a two- 
rate meter, and even ventured to talk of a three-rate meter. 
His contribution to the discussion was of value, as showing 
that such instruments are coming into use where there are, 


or there are thought to be, local objections to the demand 


indicator principle. 

Mr. Leonard Andrews referred to the large variation 
between quarterly accounts if, as at Brighton, the rebate 
was only allowed half yearly. He had found that with alter- 
natives of 6d. per unit and 10s. per 8 (.. lamp per annum 
with 14d. per unit consumed, having been permitted to ex- 
plain to those who came to him the operation of the two 
scales, 65 per cent. of the total output (or 400,000 units) 
was sold on the latter basis at an average return of 354. per 
unit, but these units were taken by less than 25 per cent. of 
the customers. ' 

Mr. H. L. P. Boot complained of the first cost, repairs 
and maintenance, resetting, and the accuracy (or inaccuracy ) 
of the demand indicator. These disadvantages were very 
serious, and required the consideration of the station engi- 
neer. The system had to be properly explained to each 
consumer, Jt did not take account of the time at which 
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each customer made his maximum demand, and the higher 
rate should only be charged if that coincides with the peak 
on the station. He considered the coal coste under the head 
of “preparation expenses" in the paper were very high 
compared with the total costs. The present system of free 
wiring he had found a failure, so far as getting lamps was 
concerned. 

Mr. J. R. Dick preferred to call the Wright indicator an 
* investment meter." He generally discussed the tendency 
on the Continent and in the United States towards propor- 
tioning the investment charges upon the various consumers, 
and thought that too much stress might be laid upon the 
objection of consumers who had no feeling against taking an 
article below cost: price. 

The most useful items in the discussion were the speeches 
of Mr. W. L. Madgen and Mr. H. R. Beeton. On account 
"of the commercial interests controlled by these gentlemen, 
what they said carries weight that no mere academic argu- 
ment Mr. Madgen thought the discussion had 
brought out distinct evidence in favour of the “ ideal tariff," 
and the objections were vague. He had carefully considered 
the rates to be charged under the Power Bills, and had 
found evidence in favour of a sliding scale from the varia- 
tions of the load factor from different stations in the country. 
Two examples from the provinces :— 

Portsmouth, with uniform price, now 44d. per unit.—In 
1896—97, load factor 14:51 per cent., had decreased in 
1900—01 to 12-01 per cent. 

South Shields, with sliding scale.—In 1897—98, load 
factor 11:31 per cent., had increased in 1900—01 to 12:24 
per cent. 

The uniformity of results in similar cases was the justifi- 
cation for drawing general conclusions. 

Two examples from the Metropolis :— 

Islington, with sliding scale.—In 1897, load factor, 9°82 
per cent. had increased in 1900—01 to 15:81 per cent. 

St. Pancras, with flat rate.—In 1898, load factor 19:74 
per cent. had decreased in 1896—97 to 11°94 per cent., and 
with the adoption of a sliding scale, had again increased to 
15°09 per cent. 

As a one-hour consumer actually cost 7d. per unit to 
supply, there was no ground for selling an article in general 
demand at something under cost. If this were done, the 
` more consumers obtained the greater the loss, and then a 
tariff deadlock must ensue to be finally followed, if the sales 
continued to be unremunerative, by a financial deadlock, 
The price must be based on the cost of production if this 
were to be avoided, apd the ignorance and prejudice of the 
consumer must not be permitted to stand in the way. 

Mr. Beeton twitted engineers with the lack of sufficient 
attention to commercial questions. "They ought to consider 
efficiency of capital as well as efficiency of plant. While they 
should aim at selling as much electricity as possible, the sales 
must be upon a profitable basis. The sliding scale ensured 
in the very nature of the tariff that no consumer could be 
supplied at a loss, and the sales to all were made at a 
reasonable profit. It was no objection to the tariff system 
that Mr. Wright advocated that it was not a perfect system. 
Any system which attempted to encourage the use of electric 


light in brilliant sunshine would result in very poor business. . 


Too much had been said about conciliating the consumer ; if 
the system earned the approval of the experts, few would 


cavil at it. It gave people an intelligible tariff. The object | 


was to reduce the price of electric light. Lowering a flat 
rate increased the loss on a business which was already 
losing. 
principles. 

The discussion left matters very much where they were. 
No speaker attempted to deny the grounds Mr. Wright took 


up in the first portion of his paper, but many argued against 


their application. In short, where a flat rate has been in 
force it may be difficult to change to a rational sliding scale. 


Hanley, Blackpool, Croydon and St. Pancras have been 


through the fight and know the cost. Consumers never will 
as a body grasp the meaning of Mr. Wright’s paper, but 
while companies like Mr. Patchell’s and corporations like St. 
Helens retain a flat rate, the advocacy of Mr. Madgen and of 
Mr. Becton and the examples of the Electrical Power Dis- 
tribution Company and the Brompton Company may pre- 
yent new concerns from commencing on a uniform price when 


p" | 


The sliding scale was based on undisputed - 


they are at liberty to select a tariff which will differentiate 
between paying and non-profit-yielding consumers, even if 
at the start they have to suffer slightly from a cold reception 
of their advances by the fashionable stores, early-closing 
offices, and charches in their districts, 


— 


CALDWELL’S RONTGEN RAY 
STEREOSCOPE. 


In the Electrical Review, New York, of November 16th, a 
description is given by Eugene W. Caldwell of a new appa- 
ratus which he has invented for obtaining stereoscopic views 
of objects rendered visible by the Róntgen rays. Mr. 
Mackenzie Davidson, as our readers are aware, has already 
constructed successful instruments for this purpose. Mr. 
Caldwell’s apparatus is intended to obviate certain difficulties 
which have arisen in the practical use of the Mackenzie 
Davidson instrumenta. 

One objectionable feature in the Mackenzie Davidson 
stereoscope is the use'of two X-ray tubes, to produce the 
different images for the two eyes Now, it is ex- 
ceedingly difficult to keep the illuminating power of the 
tubes exactly equal, even though they have been as nearly 
as possible equal to start with. Mr. Caldwell gets over this 
diffulty by using a single tube with two anti-cathodes, In 
the second place, the use of a stationary fluoroscopic screen 
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in the Mackenzie Davidson apparatus makes the apparatus 
somewhat clumsy for the examination of injured and tender 
limbs, These must be handled carefully, but sometimes it 
is impossible to place them in proper position before a fixed - 
screen without causing great discomfort, and even running 
the risk of causing further injury. Mr. Caldwell obviates 
this objection by making the screen detached from the rest 
of the apparatus, and portable. 

Fig. 1 shows the general arrangement of the Caldwell 
stereoscopic apparatus. The Röntgen rays proceed alter- 
nately from the two anti-cathodes a, and A; of the double 
X-ray tube a, the cups a, and А, being alternately cathode 
and anode. | 
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The primary р, of the induction coil р is energised by 
alternating currents, which may be obtained from an alter- 


nating public supply, the break used in the primary circuit 


i 
ШЫЛ 
УЛЛУЛА, 


m 

qp 

d *.: ror 
AXE m 


N Л By 
SL s AA 


+ аа! 


7272272222222. 


297277222277 27 . AAL 
A 


being preferably a Caldwell electrolytio interrupter E. 
Under these conditions the high pressure currents induced in 
the secondary coil D, are alternately in opposite directions, 


and the X-rays proceed [alternately from the foci on the 


anti-cathodes a, and д. The intensity 

of the rays from a, and 4, will be 

generally equal, as both bundles of reys 3 
are produced in thesame tube, and will 
undergo the same changes if the vacuum 
in the tube changes. When the system 
is operated with an alternating current 
of 60 cycles per second, there will be 
produced on the fluoroscopic screen 
7,200 X-ray shadows per minute, each 
lasting for an infinitesimally short 
time. If the shutter is properly 
adjusted 3,600 of these shadows are 
visible to one eye of the observer, 
and the alternate 3,600 are seen by 
the other eye. This rapid succession 
of images gives the effect of con- 
tinnous vision by each eye of the 
fluoroscopic picture seen by that eye, 
thus imitating very closely normal 
binocular vision and showing the 
shape and space relations of the object 
examined. 

A revolving shutter to ensure that 
one eye always sees the image on the 
ecreen produced by the same focus and 
not the image from the other 
focus, is essential in apparatus of 
this kind. The revolutions of 
the shutter must be exactly 
synchronous with the alternationg of current in the X-ray 
tube. Mackenzie Davidson obtained synchronism between 
excitation of the tubes and the movement of the shutter by 
attaching the interrupter, or the switch mechanism for the 


tubes and the shutter to the same shaft, which was usually 
rotated by an electro-motor. Caldwell, however, aimed 
at making his screen portable, and had therefore to devise 
some flexible mechanism for imparting the synchronous move- 
ment to the shutter. This he effects by rotating the shutter 
by a small synchronous alternating-current motor. This 
motor may be of the monophase type, in which case the 
revolving shutter is made of steel and magnetised ; but it is 
preferred to use a polyphase or split-phase field winding, and 
make the rotor of soft iron. The shutter motor is, of course, 
supplied with alternating current from the same source as 
the induction coil, and therefore operates synchronously with 
the alternations of current through the coil, and the dis- 
charges through the double focus tube. 

The stator of the shutter motor is arranged so that it may 
be turned around the axis of its armature by means of the 
knob Gg, fig. 2. This is for the purpose of adjusting the 
time of opening and closing the sight holes with reference 
to the periodic excitation of the X-ray tube. It has been 
found best to use a six-toothed or six-pole disc (shown at к, 
fig. 2) for the shutter. Such a rotor, with a properly wound 
stator (figs. 4 and 5), makes one-sixth of a revolution for 
each alternation of the current, and when operated from a 
public lighting circuit of 60 cycles per second, makes 1,200 
revolutions per minute—a thoroughly practical speed for 
such a structure. If the stator of the motor be turned 
through one-sixth of a revolution by means of the knob Gg, 
the action of the shutter will be reversed, and each eye will 
see the X-ray shadow formerly seen by the other eye. The 
effect of this is to make the object under examination appear 
to be seen from the opposite side. 

The system admits of many modifications to adapt it to 
various conditions of current supply. The simplest way 
to operate the system from a direct current lighting circuit is 
to use a small rotary converter (F, fig. 1) having collector 
rings from which a single-phase alternating current may be 
taken to supply the coil, and a two or three-phase current 
for operating the shutter. Instead of the rotary converter a 
rotary reversing interrupter, shown in fig. 6, has been used. 
This interrupter breaks the current and reverses the direction 
through the coil twice in every revolution. The “ break- 
wheel" is mounted directly upon the shaft of a small direct- 
current motor. The armature winding of this motor is 


tapped at three points, from which three-phase current is 
5 through collector rings for operating the synchronous 
shutter. 


In order to adapt the system for use with an influence 
machine for exciting the tube, such a motor could be 
arranged to operate a rotary switching apparatus which 
would change the connection of the negative terminal of the 
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machine from one concave electrode to the other, the positive 
terminal being connected permanently to the “ anti-cathode.” 

It would appear at first sight that it would be impossible 
to hold the screen in exactly the proper position with refer- 
ence to the X-ray tube, but it is found in practice that the 


Fig. 7.—FLUOROSCOPIC SCREEN, WITH REVOLVING SHUTTER. 


observer readily recognises any inaccuracies in the fluoro- 
scopic picture of external or known parts, and that 
unconsciously he will move the fluoroscope until the outlines 
which are familiar to him assume their proper form, where- 
upon, of course, the internal parte will be shown correctly. 


DISTRIBUTION CABLES FOR THREE-PHASE 
WORKING. 


FoR the distribution of energy by three-phase currents a 
simple three-core cable has hitherto been generally employed. 
If a fourth, or neutral wire, is added, as is well known, the 
balancing of the system is greatly improved, but it does not 
appear to have been realised by engineers that the introduction 
of this fourth wire does for alternating currents almost exactly 
what the three-wire system of Hopkinson did for continuous 
currents, as regards reducing the amount of copper required 
for the mains. 

The three-wire system has, of course, been applied to 
single-phase alternating currente frequently, and the usual 
saving of copper over a simple two-wire system has been 
effected thereby ; but then there is always cropping up the 
difficully ag regards power, and, notwithstanding all the 
claims put forward from time to time for single-phase 
motors, it cannot be denied that these are still at a very 
serious disadvantage as compared with those of the polyphase 
class. | 

Three-phase working brings to the alternating current 
system the great advantage of being able to operate motors 
with a success equal to that so long realised in continuous 
current working, while the addition of the fourth, or neutral, 
conductor places the system practically on à par with three- 
wire continuous systems as regards copper. So worked, we are 
justified in asserting that alternating currents are placed 
on the same commercial basis as continuous currente, and 
if it is necessary, on account of distance, to transmit to 
distributing centres by three-phase current, the question may 
not unnaturally be asked why, for work other than street 
tramways, should the polyphase be converted into continuous 
current at all ? 

As regards three-phase distribution, the objection may be 
raised that a multiple cable is more expensive than a triple 
concentric, but though the latter has been until recently in 
almost universal use for three-wire continuous current work, 
the serious objection to having to cut the conductors at every 
consumer's box cannot be overlooked ; indeed, three-core 
cable is, on account of this objection, rapidly coming into 
use for continuous currents. On this count, therefore, little 
can be urged against the alternating current system, 


To demonstrate the saving in copper due to the presence 
of the neutral wire in polyphase working is quite casy. 
When а simple three-core cable is employed, the consumer's 
service wires are for lighting purposes attached to adjacent 
conductors, but when a fourth or balancing wire is added, 
the consumer's service wires are connected between any one 
of the three principal conductors and the fourth wire. From 
this it follows that if in each case the difference of potential 
in the consumer’s premises is the same, the pressure between 
the three principal conductors can, when a neutral conductor 
is added, be increased over the pressure between them when 
there is no such conductor in the ratio of /3 tol. In 
other words, while retaining the same pressure at the con- 
sumer's terminals we can, when there is a fourth wire, raise 
the pressure on the three wires in this ratio, and seeing that 
the weight of copper is inversely as the square of the pres- 
sure for the same percentage loss, so far as the three principal 
conductors are concerned, the weight of copper is at once 
reduced to one-third. Let the neutral conductor which bas 
to be added, bear the same proportion to the combined area 
of the principal conductors as in the three-wire continuous 
system, and we have the total weight of copper with neutral 
as only five-twelfths of the weight of the three-core cable, 
that is, considerably less than half. 

The advantage of using a neutral conductor for three- 
phase distribution will then be apparent, and the only 
problem is how to best place this relatively to the principal 
conductors. It has been proposed to strand this conductor 


Esson CABLE FOR THREE-PHASE DISTRIBUTION. 


over the three main cores after they have been laid up, but 
this considerably increases the outside diameter of the cable, 
at the same time making the jointing very difficult, while 
another proposal has been to strand the fourth conductor up 
with the other three, which arrangement is unsymmetrical 
and will throw the balance of the system out, besides making 
the outside of the cable larger than it need be. In Mr. 
W. B. Esson's cable, illustrated above, the neutral conductor 
is divided into three parts, and with regard to the principal 
conductors these are placed in the positions shown on the 
sketch, that is to say, each in the external recess formed 
between two contiguous principal conductors, so that, like 
the principal conductors, they are disposed in triangular 
form. In manufacturing the cable, the separate constituent 
conductors are laid or twisted along with the three principal 
conductore, and may or may not be separately insulated. 
If separately insulated, the covering may be less heavy than 
that of the principal conductors. The cable thus formed is 
lapped outside and lead covered in the usual way, the space 
between the conductors and the lead being packed with jute 
or other filling. "The three constituent conductors of the 
neutral wire are united at each joint box in a very simple 
manner, and one of the consumer's connections is made to 
this, and the other by an ordinary tee joint to one of the 
principal conductors. It is worthy of note that the space 
which in this cable is taken up by the fourth wire would in 
an ordinary three-core cable be filled by jute or other 
worming ; accordingly, it may be said that so far as the out- 
side diameter of the cable is affected the neutral wire takes 
up no room at all. 

Amongst the advantages claimed for the cable described 
are reduction of weight, and, consequently, of cost, as com- 
pared with other three-phase cables with a neutral conductor. 
There is increased flexibility and greater facility in laying, 
while on account of the smaller external diameter there are 
less drums required. The manufacture of the cable is simple, 
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as all the conductors can be laid up at one operation. There 
is, owing to the disposition of the conductors, perfect elec- 
trical balance and small electrostatic capacity. There is no 
cutting of the conductors at the consumers’ service boxes. 
We have no doubt, therefore, but that Mr. Esson’s invention, 
which comes along at a most opportune time, will be found 
to fill a want which would otherwise have made itself 
nnpleasantly felt by engineers adopting three-phase distribu- 
tion. No instance of this as yet exists in this country so far as 
we areaware, but the important scheme which Mr. Hammond 
is carrying out at Dublin on this plan will, no doubt, be 
followed by others, especially as the manufacture of induc- 
tion motors will shortly be freed from the restrictions 
imposed by the Tesla patents. 


THE TRANSFORMATION OF THE UNDER- 
GROUND RAILWAY. 


II. 


As instructed in their minute of May 23rd, 1900, Mr. 
Thomas Parker presented a report, dated June 9th, to the 
directors of the Metropolitan Railway, on the electrical train 
described in our last issue, and its adaptability to the haulage 
of their traffic on the Inner Circle. 

In this report he relied upon the figures given by Sir John 
Wolfe Barry and Sir William H. Preece, and attempted a 
comparison between the Underground experimental train 
and the Liverpool Overhead trains, from the working of 
which, during the previous seven years, he was able to 
possess himself of what he considered to be reliable data. 

We need not go into Mr. Parker's particulars, but will 
content, ourselves by giving his conclusions from a considera- 
tion of the following features :— 

“The great dead or pounding load of 8} tons per axle of 
the motors being impracticable and ruinous to the permanent 
way, and would incur heavy maintenance costs and risks." 

“ The unnecessary weight of the motor-coach of 54 tons, 
and the weight of the coaches, making up a very much 
heavier train than is necessary, thereby requiring large gene- 
rating station plant outlay, and continual energy, costs, and 
conductor installation costs to obtain the necessary accelera- 
tion." 

The concluding portion of this latter feature seems more or 
less unintelligible, but nevertheless Mr. Parker gives it as his 
opinion that the train would not be efficient or satisfactory 
for the purpose of hauling the Inner Circle traffic. 

The doctors having thus disagreed, the breach was still 
further widened by yet another document, dated July 4th 
(* Independence Day," as the sarcastic tone in which it was 
couched clearly indicates), from Messrs. Barry and Preece on 
Mr. Parker's report. 

They premise their remarks by stating that in the conduct 
of the experimenta between Earl's Court and High Street, 
they always had in view the future working by electricity, 
not only of the “Inner Circle" traffic, but also of a great 
proportion of the traffic which originates or termiuates at 
suburban stations outeide the Circle, and, in addition, the 
foreign, or outeide railway traffic, which would, presumably, 
continue, in the first instance, to be hauled by steam loco- 
motivea before coming on to, and after leaving, the 
companies’ systems. Therefore, it was necessary that 
the weight and power of the experimental motor coaches 


should be adequate to provide the requisite amount of 


adhesion for starting and hauling a train of the type now in use. 

Mr. Parker having altogether neglected the foregoing 
vital considerations, 
that bis report but little value from the practical 
standpoint of the general introduction of electrical traction on 
the companies’ lines as a substitute for steam power. 

They also show that the system in use on the Liverpool 
Overhead Railway would not fit in with the exigencies of 
traffic on the London Underground, and they characterise 
his comparison of the weights of the experimental and 
Liverpool trains as being altogether misleading. 

His comparision is, however, in other respects equally mis- 
leading, according to his opponents; his remarks лв to the 


essrs. Barry and Preece politely intimate 


speed of the experimental train showing no improvement 
over the present running time of the ordinary trains are said 
to be entirely incorrect, as also are his observations as to the 
braking of heavy trains; and Mr. Parker’s bad quarter of an 
hour winds up with the point blank suggestion that his 
opinion on these points 18 not perhaps entitled to serious 
attention. 

Generally, they make hay of Mr. Parker's report and 
triumphantly vindicate their own position. 

Finally, the collaboration of Messrs. Barry and Preece 
comes to an end with a general report and recommendations 
to the chairmen and directors of the Metropolitan and 
Metropolitan District Railways, dated August 20th, 1900. 

Here it is stated that the working of the experimental 
train had been of the greatest value in enabling them to 
arrive at a just appreciation of the many obstacles and 
difficulties which have to be surmounted when introducing 
electric power in lieu of, or in conjunction with, steam on 
the companies’ lines, and it is also demonstrated that trains 
can be efficiently operated electrically without interruption 
of traffic or material interference with existing conditions. 

“ To equip and work electrically in the first instance an 
entirely new line, such as the Central London or the Water- 
loo and City Railway, is a simple problem as compared with 
the introduction of electric traction on railways such as the 
Metropolitan and Metropolitan District.” | | 

There are few, we imagine, who would feel disposed to 
challenge this statement of the consulting engineers, and it 
seems to us to add weight to the award of the Board of 
Trade umpire, who has wisely decided that only a known 
and well-tried system shall be adopted by the two 
companies, 

The engineers then go exhaustively into the question of 
rolling stock, and recommend as a preliminary measure for 
handling traffic electrically :— 

1. The provision of a suitable number of locomotives for 
operating other than Circle trains ; and 

2. The provision. of two or more complete new trains on 
the multiple-unit system for work on the Inner Circle.” 

There is now no need to enter into particulars as to the 
type of locomotive proposed, or to dilate upon the second 
recommendation ; suffice it to say, thht the idea was for the 
existing trains on the “Inner Circle" to be gradually 
replaced, as opportunity arose, by the new stock adapted to 
the multiple-unit system, the principal advantages of which, 
as compared with haulage by electric locomotives, are 
enumerated as follows :— 

1. Decreased axle loads, resulting in decreased expenditure 
in maintenance and renewals of permanent way, and less 
vibration ; 

2. À greater proportion of weight is available for adhesion, 
and consequently increased acceleration in starting traius is 
obtained ; 

3. Increased ‘ mobility " of trains, or, more precisely, of 
each section of a train, so that the length of trains can be 
regulated to suit traffic requirements; in .other words, 
separate trains can, if desired, be connected together at 
junctions, and proceed as one, and rice versi. 

For the arrangement of conductors, three alternatives were 
possible :— 

1. Between the track rails. 

2. Outside the track rails, as tentatively adopted at Earl's 
Court. 

3. Overhead. 

After pointing out at length the advantages and disad- 
vantages of the three methods, the engineers plumped for 
the “ overhead," if the difficulties attendant upon its adop- 
tion could be surmounted. 

On the “ generating station” part of the report we give 
only what the engineers take to be the main points for careful 
consideration in selecting sites :— 

1. A central position, having regard to the system to be 
operated electrically. 

2. An abundant water supply for condensing purposes. 

9. Facilities for the supply of coal and the removal of 
ashes. 

4. The selection of a manufacturing district where the 


- presence of a generating station would not be objectionable. 


The conclusion at which the experts arrive from the ex- 
perimental train, and as the results of practical trials in 


E 
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America and elsewhere, is that the net resulting benefits to 
the companies which would follow from the introduction of 
electrical traction are so considerable, as to make it clear 
that the change should not be delayed. 

But the two companies came to a deadlock over the 
system to be jointly adopted, and now, some year and a half 
after Messrs. Barry and Preece gave their advice, they have 
been forced to make a beginning upon work which might by 
now have been almost completed. As it is, the long-suffering 
Underground travelling public must rest content to wait two 
long years at least before they can enjoy the benefits of 
greater speed and comfort, and the shareholders a like period 
before the advent of heavier trains with increased carrying 
capacity, additional receipts, and reduced working expenses 
per train mile will swell their dividends. 


CORRESPONDENCE. 


Towns and their Systems of Electricity Supply. 


It is a long time since I noticed that most of those towns 
having names ending in “ Chester" have continuous cur- 
rent stations; “Chester” is, аз we know, derived from 
* Castra," meaning camp. So these towns from the 
earliest times were rather congested, and as one should 
expect, have adopted the continuous current system, ав is the 
case in the following towns :—Chester, Manchester, Col- 
chester, Winchester, Gloucester and Lancaster. 

Lately, I have examined a list of central stations, and 
noticed that most of those ending in * ford" have also con- 
tinuous current stations. "The termination * ford" implies 
that they originally sprang up at places where the rivers 
were fordable. The ford constituted itself the natural centre 
of the town, and as time went on the town grew around it. 

On the other hand, those towns sit(iated at the mouth of 
rivers, as the termination “mouth” implies, are more 
scattered, owing to the river being wide. In these cases the 
river has constituted itself as a. neutral axis, tending rather 
to spread the town over wide areas; so that in most cases 
the alternate current system has been adopted. 

The following lists of towns support these theories, for it 
must be admitted that they constitute in themselves some- 
thing more than a coincidence :— 


Continuous Current Stations. Alternating Current Stations. 


Bradford. Bournemouth. 
Hereford. Lynmouth. 

Guildford. Monmouth. 

Ilford. Plymouth. . 
Oxford. Portsmouth. 

Salford. Tynemouth. 

Stafford. Yarmouth. 

Thetford. 


Valentine Ryan. 
Dublin, January 2nd, 1902. 


The Testing and Management of Electric Motors. 


In reply to Mr. Abraham, I regret to say that, though 
present during the tests referred to, I had no authority 
whatever to interfere with the arrangements of the operators, 
whose objects have always been, and ever will be, I fear, a 
source of considerable perplexity to me, and, possibly, to 
themselves also. 

With reference to meter testing, it would be out of place 
here were I, within the limits of a small letter, to enter with 
any pretence to details upon a subject at once so comprehen- 
sive and important. I am, however, acquainted with the 
methods usually adopted in meter tests. Briefly these are: 
The running (or otherwise) on shunt test, and the + and 
— tests with graded loads. These are, as Mr. Abraham 
properly pointed out, conducted with current obtained from 
independent secondary cells operating through a circuit made 
up of balances, potentiometers, or dynamometers, or any 
combination thereof, and variable and sensitive resistances. 
There are, however, other tests favoured of engineers, and 
held by them to be the most important of the lot, inasmuch as 
by them meters are tested under their actual working condi- 
tions—constantly varying loads. By their adoption many a 
meter, satisfactory upon « constant and graded load, has either 


been shelved for repairs by the makers' inspector, or has 
been consigned to the bosom of its fathers. І refer to the 
“standard and master meter” tests, which are specially 
applicable to the purposes mentioned in the article. 

In conclusion, I beg to take this opportunity of thanking 
Mr. Abraham for the kindly terms of his criticism, and also 
for his courteous consideration in the past of 


‚ - The Writer of the Article. 
Wigan Electricity Works, 


 Janvary 4th, 1902. 


Overhead v. Underground Wires. 


You were good enough in a recent issue to notice my 
paper on * Recent Electric Tramway Practice in the British 
Isles," read before the University College Engineering 
Society, London, on November 29th, 1901, and as the 
question of dangers arising to the public, due to telegraph 
and telephones wires, and also of the interruption of traffic 
all over the country, has been brought to the notice of the 
public of late, the following extract may be of interest :— 


It seems to the author that the time has come when telephone 
and telegraph wires should be laid underground in all our towns, 
if only to ensure regular telephone and telegraph services, apart 
from the danger they cause to the new necessity of electric tram- 
cars. However, as it is mostly impossible to get the telephone 
wires removed, it is essential to attempt to safeguard the trolley 
wire. The best arrangements are probably those stated by the latest 
regulations issucd by the Post Office authorities. 


These regulations were then described, and, in conclusion, 
the author summed up as follows :— 


It is a great pity that it should be necessary for tramway com- 
panies to have to protect themselves from falling telegraph and 
telephone wires. It would seem to the author more satisfactory if 
the authorities compelled telephone wires to be put underground 
where they cross or run parallel with overhead tramway lines. It 


will have to be done sooner or later; why not, therefore, do it at 


the outset, instead of attempting to make inadequate provision 
against this danger. 
h P. T. J. Estler. 


The Carriage of Goods by Tram and their Delivery. 


May I venture to suggest through your columns how the 
electric tramway companies of the present age might greatly 
increase their finances and besides supply a want. 

At present the delivery of parcels is somewhat slow, and 
even telephoning to a post office does not always produce a 
messenger as quickly as might bé desired, so why should not 
the tramcar conductors be authorised (like the Globe 
Express Delivery Company, or for that matter like any 
other van delivery company) to accept parcels of such 
weight and size as the company might deem proper and 
deliver them at houses, &c., passed by the cars. Of course 
there would have to be a uniform charge payable by the 
consignor at the time of his consigning his parcel to the 
conductor, and in the event of such parcel being incapable of 
delivery by reason of the non-existence or departure of the 
consignee, the parcel would be handed in at the nearest 
police station to be dealt with as lost property, unless the 
sender was ascertainable either from some label outside or 
from some document inside the parcel in question. 

Then, too, some regulation would have to be made even 
as railway companies now make anent the carriage of cycles 
to the effect that all parcels, &c., were conveyed at the 
sender’s risk, and that the tramway company in no case 
hold itself responsible for goods of greater value, say, 


ihan £10. 
H. 


Electric Car Equipments and their Maintenance. 


I am much obliged to your correspondent for noting one 
or two points in my paper which I left rather uncertain in 
the proof copy, though enlarging on them at the time of 
reading. | 

First, with regard to single-truck cars and the rough 
usage they have to stand. The fault lies mainly with the 
track, especially at points and bits of special work. If 
points are laid smoothly, a single-truck car can take them 
smoothly, and it will ride well over good track. Ought not 
your correspondent rather to pray for the day when track 
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will not only be laid properly to gauge, with good joints 
and smooth curves, but will be kept in first-class running 
order as well ? 

The lateral movement of the Brill truck is not trouble- 
some at speeds ordinarily attained in urban work, when both 
track and wheels are to gange; but it indicates well when 
the work is getting beyond the powers of a single-truck car. 
The evils of the long overhang of car bodies can practically 
be cured by fitting cantilever extensions. These will not 
help sagging platforms, however, which are caused, as was 
pointed out in the REvrEw of December 13th, by the action 


of the hand-brake, which is like “stringing а bow, the 


wretched car body being the part bent." Неге, again, it is 


not the principle of the thing which is at fault, but the 


means of applying the power. The sooner that the old 
direct pull is abolished, and one of the many methods of 
simple gearing adopted, the better. | 

The intermittent flow sand valve is only preferred to con- 
tinuous flow ones which will stick open. In the second line 
of the paragraph on * Sand Gear," I said “ what is required 
is a conslant stream of sand, directed to the proper place." 
The later part of the sentence is quite as important as the 
former, and generally the more neglected. The central 
position for the sand pedal is only wanted for the inter- 
mittent flow type, not for the continuous, the object being 
to prevent the motorman locking the brake under any circum- 
&lances when the car is in motion. The coefficient of friction 
between brake-block and wheel rises as the speed decreases, 
so that, for a quick stop, it is absolutely essential for the 
motorman to keep the brake handle in his hand and ease 
the pressure from time to time till the car is at a standstill. 
To do this, it is necessary that his weight should be con- 
tinuously on his right foot, and he cannot work the sand 
satisfactorily with that foot as well. If the motormen are 
allowed to lock the brake, it will be not hard enough on at 
high speeds, and too hard on at low speeds, the wheels 
skidding—a loss of efficiency in both cases. 

Even in descending a long grade at a steady pace the brake 
should nct be locked, but eased right off occasionally, so that 
if the whccls have been picked up by any chance, they are 
allowed to revolveagain before any harm is done. The foot- 
ratchet is responsible for more flat wheels and runaways, and 
collisions also, than anything else, excepting only the 
motorman. 

The use of the rheostatic brake, even in conjunction with 
another brake, cannot be recommended. If the other brake 
is a slipper brake, it is unnecessary, for a slipper brake can 
very well look after a car by itself; and it will only be in 
use in hilly districts, which are the very places where you 
wish to save resistances and motors most. The hand brake 
is altogether out of the question, for to use two brakes on the 
wheels, both of which depend on the rotation of the wheels 
for their efficiency, is dangerous. 

The question ofa satisfactory trolley head is practically a 
question of satisfactory overhead work. If the curves are 
amoothly constructed, with plenty of pull-offs, a definite 
path given to the trolley through frogs and crossings, and 
long fingers put to these, so that the wheel has time to 
steady itself after its sudden jump оп to a larger 
diameter, the existing types of trolley head will do. The 
standard should be something like this—that the car should 
be able to round a curve of 35 ft. radius at six miles an 
hour without anyone looking after the trolley. This is not 
by any means impossible, but it can only be attained by 
carefal construction, and by examination of the ears, &c., 
occasionally, to make sure that they are smooth, for a very 
small rag can throw a trolley off. For keeping the trolley 
head itself in good order, there is, as your correspondent 
points out, nothing equal to the nightly oil can. Let me 
add that the check on the trolley standard to limit the 
extreme rise of the head should be adjustable. 

I have no preference for the Walker method of cutting 
out a motor. I mentioned it as being the simplest. The 
gain of another resistance notch is well worth a slight extra 
complication inside the controller. 

One other plea—let the resistances be put under the seats, 
especially if the car runs in a district where salt is used to 
get rid of snow. Everything is then dry and out of harm's way. 
If the resistances heat up, from being used for braking, a 
sheet of asbestos will save the seat. The heated air ів 


useful in winter inside the car, and in summer can be con- 
ducted out by an extractor through the double casement for 
the sliding door. 
A. W. Wigram. 
Sunderland, Junuary 6th, 1902. 


The Tramway Junction at Sheffield. 


I read Messrs, Askham’s letter in your issue of December 
27th, and “ Electric's” in January 8rd, during which time 
I had an opportunity of perusing the original article in your 
issue of December 13th. From my knowledge of the junction 
in question, I think Messrs. Askham are quite justified in 
their statement. 

The junction was not designed to obtain the best results 
in the first instance, and the road was not altered to suit 
the tramway; a junction was added which was never used, 
and this crippled the free running of the cars, making the 
curves too sharp and the leads too short. This has now 
been abolished, but I suppose the points and crossings are 
to blame for this from © Electric’s’’ view. 

The points and crossings did splendid service under the 
undue strains.thrown upon them, and were not faulty; they 
would have lasted a very long time had they not been taken 
up to reconstruct the lines, and Messrs. Askham could have 
claimed years of life for them. 

I have watched cars take this curve, and regularly saw 
them run off the rails (not the points and crossings) ; this 
was because the outer rail was too low, and frequently from 
broken wheels which caused serious damage to the permanent 
way. I have since seen the new junction, which I observe 
is already showing signs of wear, and find that the road 
has been raised and generally altered to assist the present 
work, in addition to which the absence of the junction 
referred to has made a great difference. 

I have for many years had to do with tramways using 
Messrs. Askham's work, and I am quite sure that if the line 
had been properly designed at first, the credit now claimed 
by another maker would have been theirs. 

The two junctions cannot be compared together, as every- 
thing is now done to make the junction work easily, expense 
being apparently no object. Had the original junction been 
laid with manganese steel, it would have been taken up in 
the same manner, and possibly earlier. The other portion 
of © Electric's" letter is irrelevant, and the meaning of his 
remarks vague. | 

A Tramway Engineer. 


I was much amused to read ** Electric's " letter in your 
issue of January 3rd; it is another example of the ** Three 
Tailors of Tooley Street.” 

* We engineers," I wonder which class he is alluding to, 
but no doubt anyone would be proud to welcome the new 
acquisition, judging by his testimonial. **I do not know 
another place like it," and because he does not know he pre- 
sumes no one else does. His origin might be traced by the 
jealousy (expressed in his third paragraph) of a firm which 


‘has supplied more tramway work throughout England than 


all the other English makers. 

Perhaps when “ Electric" has had more experience he 
will not beso desirous to translate inaccurately other people's 
letters. 

__ B. B. 

In our letter of December 18th we stated a fact, which 
“ Electric " in your issue of the 3rd inet. entirely ignores, 
but distorts our letter and makes statements which can only 
be made under the shield of anonymous correspondence. 


Askham Bros, & Wilson, Limited, 
Partie W. AskHaM, Managing Director. 
Sheffield, January 6th, 1902. 


Fire Insurance. 


May I bring to the notice of your readers the fact that, 
in most fire insurance policies, there is what is known as an 
* Average Clause," the wording of which is very complicated ; 
but the exact legal meaning is, that if a man insures half 


t 
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the value of his stock or premises and a fire occurs, the com- 
pany will only pay half the value of the ascertained loss ; 
thus, if a man had stock to the value of £4,000, and he had 
only insured for £2,000, and he had £1,000 worth of 
damage through fire, the insurance companies would only 
pay him £500. 

Believing that this is a most iniquitous clause, and not 
generally understood, I take the liberty of sending you the 
above letter. i 

It is also a fact that in London the fire insurance pre- 
miums have been increased from 400 to 500 per cent. more 
. than they were six or seven years ago. 

Seeing that the companies are, many of them, if not all 
of them, still paying 20 per cent. and more on their paid-up 
capital, it seems that the only way to bring them to reason, 
both in their charges and conditions, is for the general body 
of ratepayers to insist on municipal insurance; this plan 
has been adopted in several places with very great success 
and immense saving to the pockets of insurers. 

I enclose my card as a proof of good faith, but not for 


publication. ` 
A Suſſerer from Fire Insurance Rapacity. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE ENDING JAN. 8TH, 1901. WEEE ENDING JAN. 7TH, 1902. 


Adelaide . Value £82 Adclaide. 'Teleg. mat. .. Value £79 
Alexandria .. Rs. x 32 20 Alexandria .. : са .. 707 
Amsterdam.. we ә ©» 90 Amsterdam.. аа аи xs 4b 
Azores ae а * & 20 Bangkok  .. $$ x .. 2110 

js Teleg. cable 4,950 Bombay 44 


'Teleg. mat. ЕН с 63 
Teleg. mat. .. .. 156 


Boca. Teleg. mat. vs .. 819 РА 
Bombay m s a .. 797 Brisbane. 
ii Teleg. wire .. sè 46 Calcutta 25 vu 
Buenos Ayres és i .. 389 T Teleg. mat. .. .. 194 
$5 Teleg. mat. .. 1,743 Canada (rid the States) . 145 
Telcg. wire . 204 Cape Town .. 5 s 
5 618 Colombo. NS Ve ee 217 
Durban m ө» Ms . 690 

East London à 


Calcutta T. ‚ “a ahs 
Cape Town.. V» oe .. 6238 
Chinde bs a vs 21 89 


Colombo 85 $» Teleg. wire .. 485 
Durban x $s is „ 518 Fremantle .. "e i .. 154 
East London. Teleg. mat. .. 449 $ Teleg. mat... ek 81 
Hamburg m 855 .. 244 Genoa © E ee ss 85 
si Teleg. mat. 1,100 Gibraltar. - P T 4b 
Hong Kong .. T as .. 110 js Teleg. buoys e 125 
Lyttleton .. vs ae T 81 Hobart 85 ea 218 
auritius .. 6% M 4 117 Kobe. Elec. cable 1,502 
Melbourne. Teleg. wire 1,200 Lyttleton .. x vs A 30 
Moji .. d «i 160 Madras EA ss 8 .. 840 
Port Elizabeth А Е 5% 21 Melbourne .. ee a .. 655 
St. Helena. Teleg. mat. . 1,946 Perth.. s M "m 5% 60 
Bhanghai .. ee a 173 Port Elizabeth  .. as oe 118 


Singapore .. ee ee n 57 Rangoon... 


Sydney a T 955 2,042 Rio Grande do Sul A - 43 
ii Teleph, cable .. 1,670 Rio de Janeiro ee oe 31 
Trinidad  .. - ee 26 Rotterdam. Teleg. wire de 40 
Wellington. . .. TA St. Petersburg A ve 25 
" Teleg. mat. .. 1,241 Santos. Teleg. mat. .. 139 
Shanghai 3 x ae .. 148 

Singapore .. ee ae ae 37 

Sydney ie R s .. 910 

Tokio Sach oy ais ae 80 

Trinidad  .. 2d 5» a 26 

Valparaiso .. we Ys ae 60 

Wellington. Teleg. mat. .. 550 

Yokohama .. ee T B,569 

10 Teleg. mat... 93 

Total a £21,700 Total £14,540 


„Ark“ Lamps.—Messrs. Johnson & Phillips have drawn 
our attention to the fact that one of the cardinal features of their 
“Ark” lamp is that it is made to work on all circuits, alternating 
or direct current, parallel or series, with but slight change, so that 
the central station engineer contemplating changing over can do so 
with grcater serenity, since he is not faced with the scrapping of old 
lamps. 


Automatic Lift Controllers,— With regard to the 
automatic lift controllers made by the Automatic Switch Company, 
of New York, the G.E. Company (1900), Limited, have received a 
letter from this company drawing attention to a suit recently insti- 
tuted by them against the Cutler-Hammer Manufacturing Company 
in the WS. Circuit Court, Southern District of New York, for in- 
fringement of their Patent No. 499,769, dated June 20th, 1893. It 
is said that the infringing device is embodied in all of the solenoid 
tvpe automatic motor starters manufactured and sold by the Cutler- 
Hammer Manufacturing Company, and equipped with a cut-out 
for the introduction of resistance in the actuating circuit of the 
solenoid. 


Books Received.—‘ The Engineering Index, 1896— 
1900." Edited by Henry Harrison Suplee, B.Sc., and J. H. Cuntz. 
New York and London: The Lnyinecring Magazine. 1901. 30s. 

"High Speed Steam Engines," by W. Norris and B. H. Morgan. 
Second edition, 1902. London: P.S. King & Son. 10s. 6d. net. 

“ Meteorological Observations made at the Adelaide Observatory 
and Other Places in South Australia and the Northern Territory 


during the Year 1898, under the Direction of Charles Todd, 
K. C. M. G., F.R.S.” Adelaide: By Authority. 1901. 

“Simple Electrical Working Models,“ by P. Marshall. London: 
Dawbarn & Ward, Limited. 6d. net. 


Damages for Shock. — linesman named Wallage has 
just been awarded £175 damages under the Employers' Liability 
Act, 1880, arainst Mr. F. H. Rippon, electrical engineer, of Exeter. 
While engaved fitting up the Co-operative Stores last September, 
defendant ordered plaintiff to cut an electric wire wbich led into 
the premises. This he attempted to do with a pair of pliers, but as 
the fuse was not disconnected from the wire, he received a severe 
shock which had left, according to the medical evidence, severe 
injuries to his system. Defendant said that he told Wallage to take 
out the fuse; he denied that he told plaintiff that the wire was 
all right. 


Calendars and Catalogues.—Messrs. W. Н. Willcox 
and Co., Limited, have sent us one of their 1902 Date Remembrancers 
with monthly sheets. 

A handsome perpetual wall calendar comes to hand from the 
Glacier Anti-Friction Metal Company, Limited, of 91, Queen 
Victoria Street, E.C. The company have published a small 
pamphlet giving a few tests and reports on their metal for 
lining the bearings of engines, dynamos, tramcars, &. 

A calendar and several lists of Willesden rot-proof roofing canvas 
have come to hand from the Willesden Paper and Canvas Works, 
Limited, of Willesden Junction, N.W. 

Mr. C. E. Schlimper, of Colchester, has brought ‘out a new cata- 
logue of the “ Reliance ” donkey pump. 

The Gencral Electric Company (1900), Limited, is sending out 
circulars drawing attention to the “Robertson lamp" for use in 
coronation illuminations. 

Mr. F. Winter, of 8, Redcross Street, E.C., sends us a copy of 
the new price list of the Hamburg India-Rubber Comb Company's 
ebonite (vulcanite) sheets, rods and tubes. 

Messrs. Fraser & Chalmers, Limited, of Threadneedle Strect, 
E.C., have placed before us an illustrated pamphlet describing the 
Reidler air and gas compressors and blowing engines. 

The G.E.C. (1900), Limited, have brought out a new list in which 
they detail their telephone apparatus, &c, for electric traction 
systems. These include feeder pillar telephones, pole-fitting and 
sub-station instruments, portable and central station telephones, 
and street telephone posts. 

Messrs. T. Bolton & Sons are sending out to their friends a handy 
“ Record" diary for 1902. It has memoranda space for each day, 
and a separate cash account section for the different months. 

Messrs. James Armstrong & Co., Limited, of 116, Queen Victoria 
Street, E.C., have issued an illustrated catalogue and price list of 
their Midget and reservoir steam traps, also of the International 
automatic injector, water alarms, water heaters, and oil lubricating 

umps. 
5 The Simplex Steel Conduit Company have issued a handy 
calendar which promises to adorn many an oftice wall for years to 
come. 

A circular describing their water softening and purifying appa- 
ratus comes to hand from the Desrumaux Automatic Water 
Softener and Purifier, Limited, of Bradford and London. 


Dissolutions and Liquidations.— The Pioneer Electric 
Light and Power Company, of China, is winding-up voluntarily. 
Liquidator, Mr. R. W. Blackburn, 35, New Broad Street, E.C. 

The first meeting of creditors and contributories in re Harry South 
and Co. are to be held on January 14th. 


Electric Railway Lifts.— We understand that when 
the Central London Railway Company recently required some 
additional lifts, they asked both British and American manufacturers 
to tender. We are pleased to learn that a British firm, Messrs. R. 
Waygood & Co., Limited, have been successful in carrying off the 
contract. It will be remembered that the former lifts for this rail- 
way were of American make. We stated a few weeks ago that 
British manufacturers are also supplying the lifts for the Great 
Northern & City Railway and the City and South London Railway. 


Electrical Effects at Pantomimes.—The elaborate 
electrical effects in the great fan scene in the Drury Lane Panto- 
mime arc installed on the E.L.B. system. Several thousand lamps 
are used nightly. ‘I'he same system has also been applied for Mr. 
Moss's large “Cinderella” pantomime at Liverpool. 


Electricity for Mines Drainage.—At the monthly 
meeting of the South Staffordshire Mines Drainage Commissioners 
on Wednesday in last week, the chairmau (Colonel Cochrane) stated 
that they had been patiently waiting for the Midland Electric Cor- 
poration to lay their mains in the Commissioner's district, so tbat 
they could put down electrical pumps, and that they were now in 
communication with that company as to terms. In reply to 4 
question by Sir B. Hingley as to how the sum of £8,644 had been 
spent on new works, Mr. Marten (surface works engineer) said 
that a large amount had been spent in anticipatory provision of 
25 electrical pumps, for which they were quite ready. 


Electricity Tariffs—Mr. S. Jevons, of Minories, 
Birmingham, writes as follows:—'' My attention has been drawn 
to your leaderette on the above subject in your issue of December 27th, 
and it occurred to me that you might be interested to know that I 
have already supplied quite a number of my automatic time 
switches for the purposes mentioned, namely, that of switching in 
and out of circuit, respectively, high and low-rate reading meters 
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during certain hours of the day. Your remarks might suggest that 
the application of time switches is still to be adapted for the 
purpose mentioned. It might be of use to some of your readers to 
know that the thing is an accomplished fact, and that it can be 
applied forthwith, if they desire to try it. I am at the present time 
dealing with automatic time switches, as above mentioned, for 
capacities up to 250 amperes." 


Expanding Pulley.—Mr. A. Lyford, of Loftus Works, 
Shepherd's Bush, has sent us a specification of an ingenious expand- 
ing pulley which he has devised, in which the rim consists of a 
number of segments with guides sliding in radial «lota in two discs. 
The alternate segments are slightly overlapped by those on either 
side at maximum expansion, while when the pulley is contracted to 
the utmost the former are entirely covered up by the latter, whose 
edge» then meet. Tbe diameter is varied by means of links 
attached to the guides and to sliding collars on the shaft, and by 
-uilably coupling the collars of the driving and driven pulleys by 
means of levers, worked by right and left screws, a continuous 
variation of speed can be obtaihed. Apart from the objections 
which always attach to pulleys, &c., built up of many loose parts, the 
device is open to the criticism that the surface of the pulley cannot 
remain truly cylindrical for all diameters; it consiste, in fact, of a 
euccession of elevations and depressions, with the result that there 
would probably be a good dealof noise and vibration with a belt 
running at high speeds. For some special purposes, however and 
such devices are only used for special purposes—this pulley may be 
found very useful. 


Geipel & Lange.— Messrs. Geipel & Lange inform us 
that their business during 1901 was the largest on record. The 
orders for Geipel's patent steam traps have shown a steady increase, 
and there are now 25, 000 of these traps in use all over the world. 
A new form of separator has been recently introduced to meet the 
requirements of the higher steam pressures now in vogue. The 
installation department has been engaged upon a number of im- 
portant works, mostly of the three-phase “ Brown-Boveri " system, 
for which they hold the agency for the South of England. Amongst 
others, may be mentioned a 500-н.р. direct driven set which they 
have supplied to the Burton Corporation for the extension of their 
power station; a similar set on the three-phase system for the 
extension of the Patent Shaft and Axletree Company's works at 
Wednesbury, and a 400 н.р. set for the Bristol Wagon and Carriage 
Works Company. They have also been engaged upon a number of 
country and town houses. The business in Ward-Leonard ” 
rheostats, motor starters and circuit breakers (for which they hold 
the European agency) has increased very rapidly, the apparatus 
being used by almost every motor manufacturer in this country. As 
an example of this business, Messrs. Geipel & Lange mention that 
something like 2,000 different articles of this apparatus are kept in 
stock in London ready for the requirements of their customers. 
Tbe Vulcan electricity meter has met with much appreciation, 
and is already being extensively adopted by municipal electricity 
supply works, and the Vulcan pre-payment meter is also being 
largely used, more especially in combination with free wiring. 


Hospital Installation.—The new Maida Vale Hospital 
for Epilepsy and Paralysis is to be fitted throughout with the latest 
improvements in electric light and inter-communication telephones ; 
also with the most recent appliances for faradisation, galvanisation 
and electrolysis, and ophthalmoscopic purposes. The installation 
will be provided with the newest form of electric baths; and 
when completed the hospital will be one of the finest of its particular 
kind in the kingdom. The whole work is being designed and 
carried out by Messrs. Duncan Watson & Co., of Charing Cross Road, 
W.C., who are making a speciality of hospital work. 


Motor Car Measuring Instruments.—The accompany- 
ing figure illustrates an instrument especially designed for motor car 
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work by Messrs. Nalder Bros. & Thompson, Limited, to meet the 
demand for a light, compact ammeter and voltmeter. It consists 
practically of two permanent-magnet  moving.coil instruments 


having a ‘common magnet, thus having the advantage of 
two scales and pointers, but only the weight of one instrument. 
The voltmeter can be arranged with either an even or opened 
scale, as desired, and the ammeter with its zero at the side, 
or in the centre if it be required for charging accumulators. The 
instruments are specially dead-beat, and are arranged in one case, 
which is of aluminium. Terminals can be provided at the side or 
back, as found convenient. 


Petroleum-Spirit Motor and Dynamo,—The suc- 
cess of their motors has led Messrs. De Dion, Bouton & Co., of 
Puteaux (Seine), to extend their use, and at the recent Salon 
d'Automobiles, in Paris, they exhibited a small and compact electric 
lighting set, consisting of a petroleum-spirit motor and dynamo 
mounted on the same bedplate. The set is made in several sizes. 
The 3-H.P. motor is connected to a dynamo giving, at a speed of 
1,350 revolutions per minute, 15 ampercs at 110 volts; a 4-H р. aud 
a 6-H.P. set (30 amperes at 110 volts) are also made. A feature of 
the plant is the provision of an electric regulator which maintains 
constant the E.M.F. of the dynamo at any load. Taking the 4-11.v. 
set the consumption of petrol is about two litres per hour. This 
with petrol at 34d. per litre brings the cost of fuel for running a 
10-с.р. lamp to only ,d. per hour. In addition to lighting, the 
set is recommended by the makers as being specially suituble for 
charging the accumulators of electric motor cars. 


Rating Appeal.—The Chatham, Rochester and District 
Electric Lighting Company have appealed against the rating of 
their mains by the Guardians aud Trustees of St. Nicholas, 
Rochester. The application has been adjourned until February 
17th. 


Smoking Concert.—On 3rd inst. the staff of Messrs. 
Veritys, Limited, Manchester, held a dinner, followed by a smoking 
concert, at the Falstaff Hotel, Manchester. The manager, Mr. M. B. 
Cotterell, presided. This was the first of these gatherings, and its 
success was such that the function is now to become an annual affair. 
Mr. Cotterell said that when he took over the management less than 
three years ago the staff consisted of nine members; the number 
now was between 30 and 40. 


Trade Announcements,—Mr. T. Bernard Hall an- 
nounces that he has taken into partnership Mr. Laurence A. Jones, 
who was for some years his principal assistant, and who, during the 
last three years, has been engaged in Westminster upon importaut 
works. The business hitherto carried on by Mr. Hall will, in future, 
be continued under the style of T. Bernard Hall & Jones," at 119, 
Colmore Road, Birmingham. 

Mr. E. A. Gilles, who has for some time represented the Sun 
Electrical Company, Limited, has now joined the Imperial Electric 
Supplies, Limited, of London. 


What the British Consuls Have to Say,—7he 
Electric Works of ]Würtemberg.—Dr. Frederick Rose, his Majesty's 
Consul at Stuttgart, in his latest report, states that the general and 
severe depression under which almost all the electro-technical works 
in Germany are suffering at present, has not affected Wurtemberg 
to any grave extent. The large establishments at Cannstatt, 
Esslingen, and Stuttgart, during the year 1900 and part of 1901, 
were well occupied, and only in a few cases wero some works com- 
pelled to limit their production. The export of electric machinery 
to South Africa and China is said to have languished on account of 
the wars. Other countries to which electric machinery is exported 
from the Wiirtembeig district are Sweden, Norway, Belgium, 
Holland, the United Kingdom, France, Italy, Austria-Hungary, and 
Russia. 

The Stuttgart Electric Works during 1900, Dr. Rose reports, 
increased the number of lamps used by 28 per cent., comparcd to 
1899. These works, he states, have been enlarged by the utilisation, 
of the water-power of the Neckar at Marbach, where four new 
turbines Rave been erected, each of 300 н.р. In addition to these, а 
new dynamo of 1,000 н.р. was added to the already existing 
machines at Stuttgart. 


Window Lighting.— The following letter, which recently 
appeared in the J/raper's Record, is worth noting by contractors :— 
“How windows should be lighted is a matter of grave consideration, 
especially in the winter time. Electric lighting has opened up 
great possibilities in this direction. We may, however, have too 
much of a good thing. "The many miserable failures in this direction 
are plainly to be seen in most large towns. Occasionally one drops 
across а success. A window seen recently was lighted solely by 
electricity at the top. Shades are so arranged as to cast down u 
Но а of light on the goods in the window below. Instead of casting 
a flood of light on to the footpath, the lights nearest to plate-glass 
front are shaded so as to throw the light inside, and right on to the 
goods. This is a great comfort to the window gazer—oft-timcs a 
customer. Instead of the eyes being dazzled with the light, they 
can look comfortably on the stock displayed in the window. The 
goods stand out boldly, and can be surveyed like a shaded picture. 
Another tradesman favours the lights being at the bottom of the 
window, nearest the glass, and shaded зо as to throw the light up- 
wards. In this case also the lights are shaded at the front, so that 
the shaded glare falls on the goods, and not on the eyes of the on- 
looker. Some shops I have seen latcly, especially the mantle shops, 
are one garish blaze of electric light, unshaded, or nearly so. ‘These 
are pronounced successes where glare із wanted, but they are sad 
failures often as а means of selling the articles on view. People 
not accustomed to the new light cannot bear the unshaded glare, 
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and so the object of the tradesman is not attained. Experts in these 
matters should be consu ted. Ifthe result is not successful another 
system of arranging the lights should be tried.” It is an un- 
questionable fact that, even nowadays, far too little consideration is 
given to effective lighting—not only of windows, but of rooms apd 
streets. 


The Charing Cross Со. Summoned,—At Guildhall, on 
3rd inst., before Mr. Alderman Crosby, the Charing Cross and Strand 
Electricity Supply Corporation, was summoned at the instanceof Mr. 
E. Woodthorpe, district surveyor for the northern division of the 
City, for having commenced to execute certain works without pre- 
viously serving the notice required by the London Building Act, 
1894. Mr. Shiress Will, K.C., appeared for the defendant company. 
From the Times report of the case, it appears that Mr. Woodthorpe 
said his complaint was that the company had failed to give him 
notice of the construction of a chamber at the corner of Bishops- 
gate Street and Wormwood Street underground. The chamber was 
enclosed within a 9-in. wall. He considered it unsafe to the public 
through certain defects, which he had pointed out to the foreman of 
the works. Since the issue of the summons the foreman had told 
him that the necessary alterations had been made. Mr. Will said 
he was not there to dispute facts, but to raise a point of law. He 
submitted that the special powers under which this electric lighting 
company carried on its works excluded it from the provisions of the 
Building Act. Alltheir works were carried on strictly under the 
supervision of the local authority, and, on the dispute arising, 
appeal was made to the Board of Trade. Plans had to be sub- 
mitted and passed, and therefore the safety of the public was 
assured. The local authority in this case, he contended, was the 
Corporation, and its officer was Mr. Ross, the engineer. The district 
surveyor, therefore, had no jurisdiction. Mr. W. H. Patchell, chief 
engineer to the defendant company, was called, and said that, in 
connection with the construction of power boxes, plans were always 
submitted to the local authorities. In this case such plans had been 
submitted to and approved by Mr. Ross. 'There was absolutely no 
danger to the public, as these boxes were erected under the super- 
vision of the local authority. The Alderman said the matter was 
an important one, and adjourned the summons in order to consider 
his decision. 


ELECTRIC LIGHT AND POWER NOTES. 


Ashton-under-Lyne,—Since Mr. Neville Applebee took 
charge of the clectricity works several changes have been made. It 
wil be remembered that Mr. Hammond reported on the works 
some time ago, and recommended alterations at a cost of £5,000. 
Two generating sets of 250 н.р. each—half the size of the existing 
sets—are being installed, and the ejector-condensers are to be 
replaced by a surface condenser. No steam was obtained from the 
destructor boilers until last summer, but Mr. Applebee is now 
carrying out alterations which are expected to result in an 
important aid from this source. The consumption of coal, which 
cost £4,000 last year, and led to a loss of £900, has also been 
materially reduced. A change of voltage not often met with is 
about to be undettaken—viz., from 200 to 240 volts. Seeing that 
the generators are used alternatively for lighting and traction they 
are obviously suitable for the higher lighting pressure without 
modification, and will probably work better with the stronger 
field ; it is difficult, indeed, to understand why the voltage was not 
fixed at 240 in the first instance. The lamp connection is steadily 
increasing, and it is confidently anticipated that a balance on the 
right side will be shown at the end of the current financial year. 


Belfast.—The Gas and Electric Committee has decided 
to supply electrical energy for power purposes, to any consumer 
taking current for not less than 20 hours per day for five daysa week 
to the extent of at least half his maximum demand, at the rate of 
1d. per unit. 


Bristol.—The County Council of Somerset has resolved 
to oppose the Bill of the Bristol City Council, in order to safeguard 
the interests of the parishes in which the Corporation is applying 
for powers to supply electricity. 


Cardiff.—The Parliamentary Committee will oppose the 
South Wales Electric Power Distribution Bill unless the promoters 
agree to except Cardiff from the scope of its operations. 


Chester-le-Ntreet.—The R.D.C. has consented to the 
County of Durham Electrical Distribution Company applying for 
a prov. order for the lighting of the district with electricity. 


Durham.—On Saturday last many of the establishments 
in Durham city were lighted up for the first time by electricity, 
which is supplied by the County of Durham Electrical Distribution 

Company. 


Finchley.—In the Bill that has been presented to Parlia- 
ment by the U.D.C., powers are sought to acquire lands for the 
generating station; to extend the period in which the Council are 
to lay their mains until July 31st, 1903; to supply electrical energy 
in bulk to any adjacent authority or company, subject to the 
approval of the B. of T., and to remove all overground lines which 


a 


have been erected without the consent of the Council. Estimates 
have been prepared by the Council for the execution of the works 
authorised by the Act, as follows.—For a generating station, 
£10,000; for electricity purposes, £75,000. Powers are sought to 
borrow the money for the generating station for 50 years, and in 
the case of the electricity undertaking application is made for 
the loan of £75,000 to be granted for 30 years instead of the 
usual period of 25 years. 


Germany.—The Union Electrical Company, of Berlin, 
has secured an important contract in connection with the large new 
docks of the Hamburg-American line at Kuhwürder, near Hamburg. 
In addition to the electric lighting, over 100 electric cranes are to 
be installed. This work is all to be carried out by the Union Com- 
pany, as well as the equipment of the power station inecessary to 
furnish the electrical energy. 


Gillingham.— In reference to the purchase of the local 
electric lighting company’s works at New Brompton (Chatham) by 
the Gillingham District Council, the B. of T. have written stating 
that they could give no information as to their ultimate decision 
with regard to the granting of a provisional order until the Cour eil 
had secured the sanction of the Local Government Board to borrow- 
ing the necessary purchase-money. 


Guildford.—The Guildford Electric Supply Company 
have nearly completed the erection of new buildings and improved 
plant, and the extension of their cables. Considerable difficulty 
was experienced in the matter of foundations, as the site was 
treacherous at the river side, where the greatest stability was 
needed. The engineer, Mr. J. M. V. Money-Kent, made the massive 
concrete bed of the engines carry the river wall by means of canti- 
levers, and at other parts pile driving was resorted to. The boiler 
house is a lofty room, 75 ft. long, and 47 ft. wide. It is well lighted 
by means of a large lantern, ranning from end to end of the build- 
ing, and three iron casements in the river wall. The engine room 
is 20 ft. wide by 60 ft. long, lighted by a long lantern and Jarge iron 
casements. The floor is paved with tiles, and overhead is a 5-ton 
travelling crane. The most improved machinery is being intro- 
duced throughout the works, with a view to economy in consump- 
tion of fuel, such as condensers, superheaters, electric pumps, 
electric fans for forced draught, and patent stokers. All this work 
grew up over existing machinery which had to be kept going, and 
three engines had to be moved to new positions; the whole has 
been carried out without disturbance to the service of electric 
current, and great credit is due to the company and to Mr. Money- 
Kent, the company’s engineer, who has exercised the closest super- 
vision over the work. Overtures have been made by the Corpora- 
tion to the company with a view to the acquisition by the town of 
рн undertaking, but up to the present nothing definite has been 

one. 


Hastings.—A failure of the electricity supply occurred 
on the evening of December 31st in Hastings and St. Leonards. 


Horfield.—The U.D.C. is considering the question of 
lighting the district with electricity. 


London.—Cirv.—4À series of explosions occurred in the 
City on Saturday and Sunday last, resulting in injuries to several 
persons, and to suspension of the supply of electricity in certain 
areas. Two of the Charing Cross Company's street boxes, near St. 
Sepulchre’s Church, and another box in Newgate Street, were found 
to be emitting smoke on Saturday afternoon, and when the last- 
mentioned was opened the fames caught fire, burning two work- 
men. Shortly afterwards explosions took place in two neighbour- 
ing manholes belonging to the City of London Company, with slight 
personal injuries. Another explosion occurred in a street box in Lud- 
gate Hill belonging to the City Company, at 2.30 a.m. on Sunday. 
The supply was cut off from a considerable area during Saturday 
night. | 

WoorwicH.—The Borough Council has consented to an applica- 
tion from the Blackheath and Greenwich District Electric Light 
Company, Limited, to the B. of T. for a license to supply electricity 
within the parish of Eltham. 


Long Eaton.— Last week Col. W. L. Coke held an 
inquiry into the application of the D.C. for leave to borrow £15,000 
for the installation of an electricity supply scheme. 


Manchester. — Mr. J. Phythian, who, until last 
November, was vice-chairman of thc Electricity Committee, has 
resigned his seat on the Council as the result of an inquiry by a 
sub-committee into certain charges against him. Mr. Phythian has 
intimated his determination to again appeal to his constituency, 
and holds that he is the victim of a vile conspiracy. 

Duriug the fortnight ending 5th inst. the output of electrical 
energy has been 716,165 units, as compared with 491,060 units in 
the corresponding period of last year. 


Rhosllanerchrugog.— The Parish Council has resolved 
to apply to the Wrexham and District. Electric Tramway Company 


asking if they will supply current for the street lamps, and lay 
mains. 


St. Helens.—A Willans engine of 600 H.P., coupled 
direct to a 330-k w. generator of the English Electric Manufacturing 
Company's make, has been installed at the electricity works. A 
balancing booster of 50 н.р., and new switchboard, and a new cool- 
ing tower to deal with the steam from engines of 1,200 H.P., have 
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also been erected. А new feeder cable 1,500 yards long has been 
laid from the generating station to the subway in Church Street to 
distribute a larger supply of energy. 


Spain.—A large central electricity generating plant is 
being established by La Sociedad Electra Industrial Corunesa about 
13 miles from Coruna. The water-power of the River Eume is 
being utilised, and the energy generated will be transmitted to 
Corana for lighting and power purposes. 

The municipal authorities of Enova (province of Valencia) have 
just invited tenders for the concession for the electric lighting of 
the town during a period of 10 years. 


Steel Works Plant.— According to the South Wales 
Daily News, Messrs. Guest, Keen & Co., Limited, Messrs. Bolckow, 
Vaughan & Co., Limited, and the Consett Iron Company, are con- 
templating carrying out the complete equipment of their works 
with electrical apparatus, Mr. F. C. Roberts, an American engi- 
neer, has been entrusted with the work, which is to follow the lines 
of American steel works practice, and an expenditure of £1,000,000 
on the conversion is contemplated. Messrs. Guest, Keen & Co.'s 
works at Dowlais and Cyfarthfa will be supplied with electrical 
energy by the South Wales Electric Power Distribution Company. 


Trowbridge.—The U.D.C. has considered the report of 
Mr. D. Stevenson, the electrical engineer, and has decided that, 
inasmuch as the borrowing powers of the Council will not for some 
time permit of a sufficient loan being raised to establish and develop 
an electricity supply station, the E.L. Committee shall consider 
the next best course to adopt to supply the town with electricity. 


York.— The installation of the electric light іп the Vork 


prison, which is now in the hands of the military authorities, is 
almost completed, and it is said that this will be the first prison 
0 lighted. Messrs. A. J. Beaumont & Co., of York, have carried 
oct the work from the city supply, and the installation comprises 
375 lamps. Each cell is provided with a 5-с.р. lamp; 8-с.р. lamps 
are used in the corridors, whilst in the chapel and other larger 
parts of the building, 16-с.р. lamps are put in. In addition to the 


lighting, the prison has been fitted with electric bells and tele- . 
phones. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Tramways Committee of the Town 
Council had under consideration last week the proposed extensions 
to the electric tramways. It was decided to introduce the overhead 
system on the route from Union Street to Queen’s Cross and Bay- 
view, and also between the Bridge of Dee and the Bridge of Don. 
Portions of the latter route which passes through Old Aberdeen will 
require the permanent way to be relaid and doubled. The esti- 
mated cost will be £36,000. The Rosemount section will still be 
worked by horse haulage in the meantime. 


Ayr.—The Corporation electric tramways have now been 
in operation for three months and have been fairly successful. The 
receipts to expenses show a margin on the right side. The 
energy used, it seems, works out at 85 B. of T. unit per car-mile. 
The da of the permanent way to Alloway is about to be com- 


Blackburn.—The chief clerk in the Corporation tram- 
ways department, Mr. J. W. Baker, has issued a report showing 
the mileage, passenger traffic and receipts on the various routes 
Caring the past three years. Dealing first with the Church, Ceme- 
tery, Preston Road and Witton routes, the mileage was 423,580 in 
1399, 479,530 in 1900, and 564,292 in 1901, the passengers number- 
ing 4,339,644, 4,957,917, and 5,003,712 respectively, whilst the 

i amounted to £21,159 13s. 4d. in 1899, £23,584 9s. 2d. in 
1900, and £26,379 9s. 2d. in 1901. The receipts per mile run work 
em at 11:98d. in 1899, 11:86d. in 1900, and 11:22d. in 1901. On the 
Blackbarn length of the Blackburn to Darwen joint system the 
returns for the three years are:—1899, passengers, 1,191,819; 

ipts, £6,446 9з. 9d. 1900, passengers, 1,606,014; receipts, 
£6,504 16e. 6d. 1901, passengers, 1,888,181 ; receipts, £8,790 198. 9d. 
Receipt; per car-mile, 1s. 0°21d. 


Bradford.—The bad weather has so far interfered with 
the reas of the work of laying the cables for the tramway 
routes which the Corporation will take over from the tramway com- 
pany on the first of next month, that the company have been asked 
w tender for the letting of their old rolling stock to the Corporation 
&: that the horse and steam traffic may be continued until the con- 
version of the lines has been completed. 


Cardiff.— Major Druitt has held a B. of T. inquiry at 
the Town Hall for sanction to borrow £50,000 for tramway 
porpoees. 


Central London Railway.— The proposed extension of 
the Central London Railway, plans of which are to be laid before 
Parliament next session, involves the construction of 8 miles of 
"tobes ^ running east and west by way of the Strand, Piccadilly, 
sod Knightsbridge, and connecting at each end with the present 
termini. The capital expenditure necessary for the extension is 


- 
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put down at 34 millions. There are to be 16 new stations, as 
follows:—Liverpool Street, St. Mary Axe, Bank (lower level), 
Cannon Street, Ludgate Circus, Temple Bar, Charing Cross, Picca- 
dilly Circus, Green Park (Devonshire House), Hyde Park Corner, 
Knightsbridge, Kensington Gore, Kensington High Street, Addison 
Road, Hammersmith Broadway, Goldhawk Road. It is proposed 
that the fare for the round” shall remain the same as at present 
2d. 


Carshalton.— The U.D.C. have decided to consent to the 
Bill of the B.E.T. Company, subject to a number of safeguards, of 
which the following are the most important :— 


1. The company to widen, drain and make up roads as scheduled. 

2. All plans to be approved by the Council. 

8. The Company to use wood-paving opposite places of worship and at a few 
other specified places. 

4. Overhead equipment to be approved by the Council and, where possible, 
centre standards to be used. 

6. The Council to have the option of fixing lamps to the standards. 

6. The company to purchase certain property, as scheduled, for widenings. 

J. The company to obtain powers to effect certain alternative and preferential 
widenings at points east of property belonging to the Wandsworth Poor 
Trustees. 

8. The company to indemnify the Council in respect of any loss incurred by 
the withdrawal of the County Council grants for highways. 

9. The agreement to be without prejudice to the Council's right to petition 
against the Bill pending completion of the agreement. 

i Differences of views as to 1, 2, 4 and 5 to be submitted to the Board of 
rade. 


The estimated total cost of the tramways is £280,196. 


Chadderton.—The completion of the electric tramways 
in Chadderton is being pushed on with by the B.E.T. Company, 
and in all probability cars will be running by next April. 


Darlaston.—The U.D.C. have considered plans prepared 
by the South Staffordshire Tramways (Lessee) Company, Limited, 
for the line from the Bullstake, Darlaston, to Moxley, to be elec- 
trically equipped, and have decided that the work be carried out as 
expeditiously as possible. 


Dundee.—The T.C. has decided to send a deputation 


to English towns to inquire into the practicability of electric 
traction on steep gradients. This is in connection with the Con- 
stitution Road section. 


Electric Carriages.— The proprietors of the Carlton 
Hotel have inaugurated a day and night electric carriage service for 
the convenience of visitors. There are three landaulettes, capable 
of carrying four people; others of a larger size are in contempla- 
tion. The charges for the hire of these vehicles are the same as for 
a horse carriage. All the carriages are supplied with a battery 
sufficient for a drive of from 35 to 40 miles without recharging. 
The City and Suburban Electric Carriage Company, of Denman 
Street, have built the carriages. 


Exeter.—Correspondence has passed between a West- 
minster firm and the town clerk, in which it was claimed that the 
Electric Tramways. Construction and Maintenance Company, 
Limited, had a contract for the purchase of the existing tramways 
and the undertaking, and that some litigation was proceeding with 
the vendors owing to their being unable to deliver & proper title. 
The Electric Traction Committee resolved that it was desirable that 
information be obtained as to the practicability and suitability of 
introducing motor 'buses, electric road cars, and other means of 
passenger transit in the city, and that a deputation visit towns 
where any or either of these systems are in operation, and report. 


Hamburg.—A scheme has been submitted for the 
approval of the Hamburg Senate to authorise the construction of a 
city and suburban electric railway of a total length of 14 miles. In 
the case of previous proposals of a somewhat similar character, it 
was only intended to touch the boundaries of the inner city of Ham- 
burg, whereas the present project contemplates the building of a 
railway right into the heart of the commercial quarter and the con- 
nection of the harbour with the Stock Exchange and the chief 
railway station, which is now in course of construction. The railway, 
which will form a closed circle, will lcad from St. Pauli, on the 
Elbe, to the Baumwall, and proceeds towards the inner town and 
past the Stock Exchange to the railway station; it will traverse the 
suburbs of Eilbeck, Barmbeck, Winterhude, and Eppendorf, aud 
then return to the harbour. . It is proposed to construct the railway 
partly as a high level line carried on iron viaducts and partly as an 
underground railway according to the practice followed in the case 
of the Franz Josephs Railway in Buda-Pesth and the city electric 
railway in Berlin, the subterranean section being projected for 
those parts of the inner city where the traflic on the street surface 
is heavily congested. The Siemens & Halske Company, of Berlin, 
and the Allgemeine Elektricitiits Gesellschaft of the same 
city, which have both been interested in electric tram- 
way schemes in Hamburg since 1895, were induced to enter into 
negotiations with the Hamburg Tramway Company some time ago 
with a view to the elaboration of a scheme for the improvement of 
the transport facilities in that town, and the result of their joint 
labours is the formulation of the present project, for which a pro- 
visional concession has been granted to the three companies as the 
founders of the Hamburg City and Suburban Railway Company, 
which is to be constituted to take over the undertaking. It is con- 
sidered that in the event of the railway having been thrown open 
to competition, only two schemes would have been submitted ; one 
of these would have taken the same form as an earlier project, 
whilst the other would have suggested a suspended railway which 
would be unsuitable to the conditions prevailingán Hamburg. The 
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provisional agreement with the Senate provides for the granting to 
the City and Suburban Railway Company of a concession for a 
period of 90 years, during which time the State land required by 
the company will be placed at its disposal free of charge. In addi- 
tion to this, other sites will have to be acquired by agreement at a 
cost of about £350,000, of which £75,000 will be contributed by the 
existing tramway company, which will benefit by the street im- 
provements necessary for the purpose of the railway, whilst a new 
street will have to be made from the Rathhaus, in the direction of 
the chief railway station. The Senate will make a contribution of 
£200,000 for the acquisition of property for the new street, and 
will also pay £42,500 for the formation of the thoroughfare. The 
capital of the company will amount to £750,000, and it is authorised 
to raise a loan amounting to two-thirds of the expenditure on the 
works of construction and completion of the railway, which is 
estimated to cost £1,500,000. It is interesting to note that the 
interest and redemption of the loan, which will have to be paid off 
in 85 years, will be guarantecd by the State in so far as the surplus 
of income over expenditure might be insufficient for the purpose. 
As the interest is calculated at the rate of 4 per cent., the liability 
of the Hamburg State in the event of the railway being unremunera- 
tive would amount to about £62,500 per annum, but there is little 
probability of this money being requisitioned. Another important 
matter in connection with the railway is the fact that the State will 
assume responsibilites from which it has hitherto been free in 
regard to the existing tramway company. It will undertake the 
right of purchasing the company's tramway system at the expira- 
tion of the concession in 1922 on the basis of the payment of the 
capital expenditure incurred less the sum appropriated during the 
currency of the agreement to the purposes of redemption. As the 
company is only under the obligation to redeem its capital at 
the rate of one-seventh of 1 per cént. per aunum, it will be obvious 
that it has made an excellent arrangement for itself even in 
case the concession is not renewed in 20 years hence. In return 
for the State taking up this obligation the company undertakes fo 
provide all the capital of the new Hamburg City and Suburban 
Railway Company. It is proposed to complete the railway in five 
years, aud after the payment of a dividend at the rate of 5 per 
cent. on the share capital, the State will participate in the balance 
of profit to the extent of being repaid the interest on the capital 
advanced for the acquisition of ground property for the purpose of 
the railway. On the expiration of the concession, in 90 years, it will 
be possible for the State to purchase the railway on the payment of 
25 times the amount of the average net proceeds of the last five 
years, or 4 sum at least eaual to the amount of the total share capital 
of the company. | 


. Isleworth.—The U. D. C., at a special meeting, declined 
the offer of the L.U.T. to pay £1,000 towards the cost of widening 
Twickenham Road, but instructed the Works Committee to enter 
into further negotiations with the company with a view to a mutual 
underetanding. | 


Leicester.— The T.C. has formally taken over the 
management of the tramways undertaking from the old company. 


London— Brighton Electric Railway.— The Financial 
T'imes, in а summary of the proposal, says that the promoters of the 
Bill for incorporatiug the London and Brighton Electric Railway 
Company have duly deposited their Bill for introduction into 
Parliament next session. ‘I'he Bill proposes to confer powers on 
the company to construct a practically straight line of railway, 45 
miles in length, from a point at 37, Ranelagh Road, Pimlico, to 
St. Mary's Home, in Queen's Square, Brighton. The generating 
station will be erected at Worth. The promoters of the scaeme 
include Sir Henry Knight, Sir William Treloar, Mr. Francis 
Barnes, J.P., and Mr. Harding Cox, who, with three others, will be 
the first directors. The share and loan capital is fixed at 
£12,000,C00, of which £9,000,000 will be raised by the issue of 
200,000 £10 shares, and £3,000,000 by the creation of debenture 
stock, The time sought, within which to complete the railway is 
five years from the passing of the Act, but all powers for the com- 
pulsory purchase of lands are to cease after the expiration of three 
years from the same period. During the time required for con- 
struction the company asks for power to pay interest to shareholders 
out of capital, provided that the aggregate amount so paid for 
interest shall not exceed £900,000. The maximum fares to_be 
charged are the usual mileage rates of 1d., 2d. and 3d. per mile for 
third, second and first-class passeugers respectively. 

At the last mecting of the Brighton T.C., the General Purposes 
Committee recommended that the town clerk should take all 
necessary steps to oppose the London and Brighton Electric Rail- 
way Bill in Parliament with a view of obtaining the insertion 
therein of clauscs necessary for the protection of the interests of the 
Corporation, and that it should be authorised to retain agents, 
counsel and witnesses for the purpose. Councillor Е. Blaker 
wished to remove an impression that had gained ground among the 
ratepayers that the Council were hostile to the scheme. There was 
not one solitiry member of the Committee who was opposed to the 
proposal, but it was thought wise to oppose the Bill in order to 
safeguard the interestsof Brighton. In reply to a question, it was 
pointed out that the Council were obliged to oppose the Bill in order 
to secure a locus standi in the committee room of the House of 
Commons. The chairman's recommendation was adopted. 


Manchester.—The estimate of the cost of constructing 
the proposed tube railway has been lodged in Parliament by Messrs. 
W. Percy Justyne and W. A. Jackson, the engineers. The line is to 
be 2 miles 4 furlongs 4°32 chains in length, and tunnelling works will 
cost £420,000. Stations are put down at £150,000, and land and 


buildings to be acquired at £429,921. Permanent way, sidings, 
junctions, culverts, &c., are expected to cost another £24,000, and 
15 per cent. extra for contingencies brings up the total to 
£1,112,763. 


North to South Shields Electric Railway.—A Bill 
to improve the facilities for communication across the River Tyne 
between North and South Shields has been deposited for next 
session in the Private Bill Office of the House of Commons. Under 
this Bill, says the Financial Times, it is proposed to incorporate the 
North and South Shields Electric Railway Company with powers 
to construct a railway over 6 furlongs in length under the River 
Tyne, from a point in Tynemouth near the intersection of Bed- 
ford Street and Wellington Street to Stanhope Street in South 
Shields. The railway is to be constructed in a single tunnel with 
a diameter of 13 ft. between the stations and 30 ft. at the stations, 
and is to be worked by electrical power supplied from a generating 
station to be erected in South Shields. The capital of the company 
is proposed to be £180,000, in 18,000 £10 shares, with power to 
divide them into preferred and deferred half shares. Upon this 
capital it is proposed to raise £60,000 by the issue of debenture 
stock. The time sought for the construction of the railway is five 
years from the passing of the Act, and, in order to facilitate the 
raising of the necessary capital, it is proposed to expend £16,200 in 
the payment of interest out of capital during the period of con- 
struction. The rates for passengers are to be 2d. per single journey 
first class and 1d. second class. The promoters of th2 scheme, who 
are named in the Bill, are Mr. Emile Garcke, Mr. Joseph Robinson, 
Mr. Roland Philipson, Mr. John Robert Hogg, Mr. Stephen Lamb 
Robson, Mr. John Martin Winter, Mr. William John Bone, Mr. 
Frederick Rennoldson, Mr. William McLellan and Mr. James 
Frazer. The first directors will be Mr. Joseph Robinson, Mr. 
Roland Philipson, Mr. William John Bone and Mr. Frederick Ren- 
noldson, and three others. 


Russia. — It is stated that a powerful American 
syndicate has obtained from the Russian Government numerous 
electric tramway concessions in St. Petersburg, Moscow, and several 
smaller cities in Russia. The value of the concessions is put down 
at the fancy figure of 40 millions sterling, and the English and 
American Westinghouse Companies are stated to be largely 
interested as manufacturers of the equipments for the different 
undertakings. | 


st, Helens.—A proposal of the Committee that the 
tramways company should be permitted to carry goods over the 
tramways at a rate of 2d. for every car, laden or empty, passing 
through the borough, and 1d. for every car passing from point to 
point within the borougb, gave rise to a long discussion at the 
Council meeting last week. All of the councillors but one, 
Alderman Beecham, were opposed to the terms suggested, and con- 
sidered that much higher rates should be required from the company. 
Col. Pilkington thought that the charges ought to be 6d. or 18. 
Councillor Foote proposed that the minutes in regard to the matter 
be referred back. Councillor Houghton seconded. Speaking upon 
this proposal, Alderman Beecham, chairman of the Electric Supply 
Committee, thought that, instead of putting an impediment in the 
way of the tramways company, the Council ought to make the charge 
as low as possible. The company would have to pay 14d. per unit 
up toa million units, and 1d. per unit after. At present they paid 
ld. on 800,000 units. If the Corporation found, at the end of 


23 years, that 2d. and 1d. did not pay, they could increase the rates. 


The minutes were confirmed, with the exception of those relating to 
the proposed arrangement with the company. The subject will 
have to be discussed by the Joint Committee. 


Salford.—A new route was opened on Saturday last when 
electric trams ran between Blackfriars Bridge and Kersal to the 
Prestwich boundary. This will be a convenience for the residents 
of Higher Broughton and Kersal. 


Sheffield.—One of the overhead trolley wiies fell on 
5th inst. A horse wasjkilled. 


Simplon Tunnel.—The Ties Paris correspondent 
Half of it, or a length of six miles, hus now been bored. The Swiss 

ection is rather more forward than the Italian. Whereas the Mont 
Cenis was bored by machinery and the Gothard iby dynamite, 
the Simplon is being bored by a continuous rotary movement, 
which under hydraulic pressure is extraordinarily powerful. 
This system has been devised by Herr Brand, the Hamburg enginecr, 
one of fhe two contractors. The tunnel ів to be completed by May, 
1904, and there is no fear of any delay. 


\ 


Sunderland and South Shields.— The Tramways 
Committee.of the Sunderland Corporation have received notice from 
the B. E. T. Company of their intention to apply for Parliamentary 
powers for the construction of tramways from South Shields to 
Sunderland, ud the town clerk has been instructed to give notice 
of dissent to any proposal to construct lines in the borough of Sun- 
derland. Our, correspondent understands that the South Shields 
Council are gong to memorialise against the bill on the grounds 
that certain steauding orders have not been complied with by the 


company. N 


a 


NUS that the Simplon Tunnel is making satisfactory progress. 


(Continued on page 63.) 
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PORTSMOUTH ELECTRIC TRAMWAYS. 


For some years the Portsmouth tramways were owned and 
operated by a company, whose lease recently expired. The 
Corporation, however, instead of renewing the lease, took 
steps to acquire the undertaking by compulsory purchase, 
and obtuined an Act of Parliament for that purpose in 1898 ; 
the Act also provided for considerable extensions of the 
system. The negotiations with the company were long and 
arduous, and eventually the matter was referred to arbitra- 
tion ; the purchase price, together with the costs, amounted 
to about £200,000. 

Mr. E. Rotter, who was appointed engineer and 
manager to the tramways in September, 1899, had in the 
meantime drawn up the specifications and plans, and the 
contracte for carrying out the work were let in the autumn 
of 1900. Messrs. Dick, Kerr & Co. received the contract for 
the whole of the generating plant, permanent way and cables, 
while the overhead equipment was placed in the hands of 
Messrs. Macartney, McElroy & Co. In this connection it is 
worthy of remark that practically the whole of the work 
was carried out by British manufacturers, including the 
generators and car equipments. The power station plant 
cost about £30,000 ; the reconstruction of the permanent 
way involved an expenditure of over £200,000, and the 
rolling stock came to about £50,000. The tramways were 
taken over at the beginning of 1901, and for a time were 


were carried through the principal streets to the boundaries 
of the borough. One route extends beyond this limit for 


WaTER-TOBE BOILERS. 


some distance, and will eventually join the Cosham and 
Horndean Light Railway. The district is fairly easy, so far 
as regards gradients, which are infrequent, and not of a 


GENERAL VIEW OF ENGINE Room. 


operated with horses, but the reconstruction of the lines 
was commenced in February of that year. 
The overhead trolley system was adopted, and the lines 


severe character. The curves, however, are very numerous 
and of sharp curvature—the smallest radius being 35 ft. 


Various street improvements were carried out in the course of 
F 


60 


THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,259, January 10, 1902. 


the work, and the roadway under two railway bridges had to 
be lowered to give the necessary head-room. 

The power station is shown in cross-sectional plan and 
elevation in our figures on p. 62, from which it will beseen that 
the boiler house and engine room are arranged side by side, 


View OF TRACTION GENERATOR. 


with a chimney at one end. The steam-raising plant con- 
sists of three Babcock and Wilcox hand-fired water-tube 
boilers, each capable of evaporating under normal conditions 
12,000 lbs. of water per hour, at a pressure of 160 lbs. 
per sq. in. Each boiler is fitted with a superheater 
designed to give a superheat of 100°to 120° F., and the 
usual mountings. A Green economiser of 192 tubes is also 
provided, the scrapers of which are driven by a 500-volt 
Lundell motor. There are two feed pumps, one rated at 
24,000, and the other at 12,000 lbs. of water per hour, 
against the boiler pressure; they are of the double-acting 
type, and the valve gear of the steam 
cylinders is so designed that the pump 
takes the full length of stroke at all 
speeds. 

A coal store is provided, and is 
equipped with a light  tramline 
running into the boiler house, 
passing over a weighing platform on 
the way. The coal is brought to the 
works in-earts. 

The arrangement of the steam pipes 
is of a very simple character; a main 
range runs along the engine room 
wall, and is connected with each boiler LE 
and engine by a single branch, while 
stop valves are provided at intervals, so 
as to isolate any section at will. The 
steam pipes are of lap-welded mild 
steel, with wrought-steel flanges, and 
the short bends are of solid drawn 
copper, with gun-metal flanges. The 
exhaust pipes are of cast - iron 
and are led under the floor to the 
main exhaust pipe and the condensers. 
The latter are of the Worthington 
“ Admiralty " surface condensing type, 
one for each engine; two of them are 
each capable of condensing 12,000 
lbs. of steam per hour, while the smaller 
one is rated at 6,000 lbs. per hour. 
The outer shells are of cast-iron, and 
the tubes of solid drawn brass. 

The condensers are used in conjunction with a cooling 
tower, of which we give a view ; this is built in two sec- 
tions, each of sufficient capacity to provide cooled water for 
one of the large condensers. The tower is constructed of 
steel plates, and is fitted with two fans forcing air in at the 


bottom; these are driven by electric motors installed in a 
motor room. 

There are three sets of combined air and circulatin 
pumps, with compound steam cylinders, a separate set being 
provided for each condenser. The circulating pumps are 
capable of drawing water from the 
storage tank under the cooling tower 
and forcing it to the top of the latter. 
Provision has been made for adding a 
third section to the cooling tower 
when it is required. 

The generating plant consists of 
three low-speed horizontal engines 
coupled to traction generators, two of 
400 Kw. each and one of 200 кұ. 
The engines were made by Messrs, 
Yates & Thom, of Blackburn. 

Two of them are of the horizontal 
cross-compound type, with Corliss 
valve gear, each developing 640 J. H. p. 
under normal conditions and at the 
most economical load, and 900 I. H. p. 
at their maximum load when running 
at a speed of 90 to 100 revolutions per 
minute and with a pressure at the 
stop valve of 150 Ibs. per sq. in., 
working condensing. The third engine 
is of the horizontal tandem compound 
type, with Corliss valve gear, and 
develops 320 J. H. . under normal con- 
ditions, with an overload capacity of 
450 т.н.р. under the same conditions as 
the larger machines. 

In the two larger sizes the diameter of the high-pressure 
cylinder is 18 in., low-pressure 36 in., stroke 42 in., diameter 
of piston rods 4} in., diameter of crankshaft 171 in., and 
diameter and length of main journals 14 x 26 in. The 
fly-wheel of each of the large sets is 18 ft. in diameter, and 
weighs approximately 25 tons. 

The diameter of the high-pressure cylinder in the smaller 
engine is 15 in., and of the low-pressure 30 in., the stroke 
being 36 in.; the diameter of the fly-wheel is 16 ft., and its 
weight approximately 22 tons. 

The cylinders are of hard, close-grained cast-iron, and 
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both high and low pressure cylinders are steam jacketed. 
The valves of both cylinders are provided with automatic 
variable cut-off gear, actuated directly by the governor, 
provision also being made for adjustment by hand. The 
crankshaft is of forged Siemens-Martins steel, and is swelled 
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at the middle to receive the fly-wheel and the generator 


armature. 
The fly-wheel boss is provided with a flange for coupling 


CooLiNG TOWER. 


to a corresponding flange on the spider of the generator 
armature, so as to take the heavy, sudden strains of overload 
off the shaft and keys. There is a complete system of auto- 
matic lubrication provided throughout the engine. It is 
specified that the permanent speed variation shall not exceed 
2 per cent. from the mean speed when the load is varied 


Portsmouth Corporation Tramways. | 
DIAGRAM or ROUTER. | 
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The generators are of the type generaly supplied by 
Messrs. Dick, Kerr & Co., and were manufactured by the 
English Electric Manufacturing Company, with whom they 


MaiN SwITCHBOARD. 


under ordinary working conditions, and the greatest variation 
under extreme temporary load conditions is not to exceed 
? per cent. from the mean. 


are associated. The three generators are of the multipolar 
compound wound type, and the compounding is such that 
the voltage at no load is 500, rising to 550 volts at full 
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load. Each dynamo is capable of carrying 

its full load for 24 hours, an overload of 

25 per cent. for 1 hour, and 50 per cent. 

for short periods without injurious heating 

or sparking. The field magnet frame con- == 
sists of a circular yoke of cast-iron, built 
in two halves. The pole-pieces are of 
laminated steel, cast into the yoke. Each 
magnet frame is arranged for sliding along 
girders, sufficiently clear of the armature 
shaft to permit of the removal of the magnet 
windings without disturbing the armature. 
The field magnet spools’ are of sheet-iron 
with brass ends, which fit over the magnet 
poles; the spools are covered with an 
insulating lining, composed partly of mica, 
paper, and linen, the whole being agglome- 
rated into a single sheet by means of shellac. 
The series and shunt coils are wound side 
by side on the spool, with an insulating layer 
between them, the series coil occupying the 
end of the spool nearest to the yoke. The 
armatures are of the ironclad type, with 
slotted core of laminated sheet-steel, built up 
on а cast-iron spider. The spider is built 
of a good quality of iron, the sections of 
the rim being unconnected so as to avoid 
all shrinkage strains. It is provided with 
a long bearing surface for the shaft of the 
engine to which it is to be fitted. It is bored 
accurately to a gauge supplied by the engine 
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PLAN OF Power STATION. 


builder, and is made slightly smaller than the diameter of means of two keys. The commutator is built up on its 
the shaft, so that it requires about 100 tons pressure to own spider, which is carried on the hub of the armatule 
force it into position, after which it is secured by spider, to which it is securely keyed. On the periphery of 


Vol. 50. No. 1,259, January 10, 1902.] 


THE ELECTRICAL REVIEW. 68 


the commutator spider the hard drawn copper commutator 
bars are clamped by means of steel end rims; equalising 
rings are attached to the commutator, thus neutralising 
any difference in the magnetic conditions of the various 
magnetic circuits. 

The switchboard is of the usual traction type, and is 
divided into 12 marble panels, carried on vertical angle irons 
about 3 ft. clear of the wall. Automatic circuit breakers 
are provided on both generator and feeder panels; all the 
instruments are of the usual type, and there is a special 
panel provided to meet the requirements of the Board of 
Trade. | 

The construction of the permanent way was carried out 
with exceptional despatch. A severe frost delayed the start 
for a fortnight, but a commencement was made towards the 
end of February last year, and by the official opening at the 
end of September, a total length of 23} miles of track had 
been completed, at the rate of nearly one mile per week. 
The total route length is about 14} miles, of which 14 miles 
are double track and half a mile single. 

The cross-section of the track is shown in one of our 
figures. The gauge is 4 ft. 73 in., and the rails, of the steel 
girder type, weigh 90 lbs. per yd., in lengths of 40 ft. 
The fishplates weigh 130 lbs. per pair, and, as will be seen 
from the figure, are combined with soleplates. A good deal 
of the track is laid interlacing. The rails are double bonded 
with Neptune bonds 30 in. long, and are cross-bonded every 
40 yds. The foundation of the track consists of 6 in. of 
concrete, varying to 13 in. in places, upon which the rails are 
laid direct. 

The overhead equipment was carried out on both the span 
wire and the bracket systems, much of the track being 
. equipped with single-arm bracket poles. The trolley wire is 
double throughout, of No. 00 B. and S. gauge, and is placed 
centrally over the track. The system is divided into sections, 
each half a mile long, supplied with current by 14 feeders, 
which are for the greater part drawn into conduits. 

The present rolling stock consists of 80 double-deck 
single-truck cars, manufactured by the Electric Railway and 
Tramway Carriage Works, and electrically equipped by the 
English Electric Manufacturing Company, both of Preston ; 
one of them is shown in our illustration. The car bodies 
are constructed with the * Bellamy " reversed staircase, and 
the interiors are fitted in quartered oak ; each car is fitted 
with 14 16-C. P. lamps, of which six are inside, and with 
illuminated route indicators. 

The roof is constructed on the ** Preston " pattern, which 
gives the maximum cubical space and improved facilities for 
ventilation. Тһе trucks are of the “ Brill" type, and are 
fitted with hand brakes and electricalemergency brakes. The 
controllers are of the series-parallel type, with solenoid 
blow-outs, and the motors are of 25 H.P. each. 

The whole system of tramways has been designed by Mr. 
E. Rotter, and carried out under his supervision. Mr. 


Rotter combines the duties of engineer and manager of ће 


tramways, which form the largest municipal system in the 
south of England. The speed with which the work was 
done, and the satisfactory results which have already been 


obtained, reflect great credit upon both the engineer and the . 


contractors; and having regard to the importance of the 
town and its heavy internal and external traffic, there is 
every prospect of the undertaking proving a financial as well 
аз ап engineering success. | 


Set a Thief to Catch a Thief.—As an instance of 
tbe perfect trust and reliance which municipal authorities repose 
in one another, the resolution of the Somerset County Council to 
kecp a jealous eye on the Bristol Corporation’s doings. in 
respect of neighbouring parishes, which is recorded elsewhere 
in this issue, is worth noting. The County Council fears 
thai thc City Council will exploit the little townships for the 
benefit of its ratepayers—just as if, forsooth, the Corporation werc 
no better than a great, greedy, grind-the-face-of-the-poor trading 
company! It is well to remember that this term—a “trading com- 
pany — is exactly what Sir Courtenay Boyle applied to a corpora- 
tion under these conditions. But what a concern—a company with 
unlimited liability, controlled by a board of directors innocent of 
etpert knowledge of the trade in which they are engaged, and 
liable to drastic changes at the whim of the shareholders | 


ELECTRIC TRACTION NOTES. 


(Continued from page 58.) 


Wallasey.—At the meeting of the D.C. last week, a 
report by the electrical engineer on the subject of lifeguards was 
considered. It was resolved that 12 cars should be fitted with the 
Tideswell guard. The town clerk stated that the Board of Trade 


had sanctioned the use of the Tideswell guard on the new electric 
cars, 


Wigan.—At a meeting of the Wigan Electric Light and 
Tramways Committee on Monday, at which Mr. R. Johnson pre- 
sided, the Committee decided to purchase the undertaking of the 
Tramways Company on the terms stated in the letter, and that 
application should be made to borrow £10,600 with which to obtain 
a supply of motors. The Committee also decided to proceed with 
the construction of the tramway line along Library Street. Mr. J. 
Slevin was appointed manager and Mr. W. Dewse secretary of the 
tramways undertaking. 


Yarmouth, — The Т.С. has decided, by a large 
majority, that the Corporation will work its own trams. Particulars 
of the British Electric Traction Company's tender were given in the 
ELECTRICAL Review of the 20th ult. The townclerk read a letter from 
the company, increasing their offer to £100 per route-mile instead 
of £75, and respecting the purchase of electric energy, the com- 
pany would be prepared to guarantee a minimum payment of 
£2,000 per annum, and with respect to the percentage of gross 
receipte, the company would guarantee an annual pay ment of £1,000 
asa minimum. The net result of the company’s increased terms 


would be approximately £1,000 per year more. 


TELEGRAPH AND TELEPHONE NOTES. 


Birkdale Telephones.—The Birkdale District Council 
have completed their arrangements with the National Telephone 
Company for placing the telephone wires in the district under- 
ground. A system of intercommunication with the Southport 
Municipal Telephone Exchange will, it is said, when the latter scheme 
assumes definite shape, smooth all difficulties of working. The 
Council have agreed to carry out the work of laying and jointing 
the underground telephone pipes and constructing-the manholes to 
the satisfaction, and in accordance with the direction, of the com- 
pany’s representatives at the company’s expense. 


Canadian Telegraph Projects.—The daily papers 
announce that Sir Sandford Fleming, in a letter to Mr. Mulock, the 
Dominion Postmaster-General, advocates the construction of a 
State-owned Atlantic cable and landlines through Canada, or a 
Marconi system if wireless telegraphy is developed. He estimates 
the revenue of a cable at £40,000 a year, and the cost at £33,000, 
with a rate for messages of 1d. per word. 


Folkestone Telepliones.—The Folkestone Council has 
approached the Dover authorities with a view to their co-operation 
in the movement for renderiug the whole district independent of 
the National Telephone Company. 


Halifax Telephones.—The Finance Committee has 
determined to apply for a municipal telephone licence. Mr. Lord, 
the borough enginber, bas presented to the committee the follow- 
ing estimates of cost of establishment aud management :—Mr. Lord 
recommends that a central exchange be erected at а cost of £1,000; 
he estimates the cost of fitting up at £500; three switchboards for 
local service, £1,200 ; one‘trunk-board, £300; a test-board and cross 
connectiug-board (including all the latest devices), £380; switch- 
cable, £70; connecting cables, with storage battery, &c., £250; 
500 instruments, £1,750; laying of underground cables, distributing 
wires, &c. (including way-leaves), £8,000; total estimated cost, 
£13,450. The annual cost of management апа supervision is put 
down at £1,212, and of maintenance at £300. 


Hastings Telephones.—Mr. Bennett appeared before the 
Hastings Telephone Committee last week, to advise them regarding 
a municipal telephone service. For selling their local system to 
the Council the National Telephone Company asked a price calcu- 
lated at 4 per cent. on the capital expended, multiplied by 20 усаг». 
Mr. Bennett is to prepare a report. 


Paris—Turin Telephone.—4A telephone line between 


Turiu and Paris was opened to the public on New Year's Day. 


Scarborough Telephones, — A sub-committee has 
reported on the subject of municipal telephones, and it has been 
decided to engage the services of Mr. Bennett to advise. 


The Telegraph Service.—At a special mecting of the 
Council of the Liverpool Chamber of Commerce last week, the 
secretary reported that à direct wire had been. established. between 
Liverpool and Paris, experimentally, and that the Postmaster- 
General had promised to consider the suggestion by the Chamber 
that telegrams to Switzerland from Liverpool should be sent over 
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the Liverpool—Paris wire. Lord Londonderry had also intimated 
his intention to investigate the subject matter of the Chamber's 
request that a direct wire should be established between Liverpool 
and Emden. 


Telegraphs and Telephones on the Gold Coast.— 
The report of Mr. C. Н. Hunter, Acting Colonial Secretary, on the 
Blue Book of the Gold Coast for the year 1900 was published last 
month, December, its publication having been delayed. He states 
that the total number of telegrams transmitted daring the year was 
140,315 as compared with 128,026 in the previous year, and the 
revenue collected was about £400 in excess of that of 1899. Tempo- 

rary offices were opened at a number of places during the Ashanti 
disturbances. The telegraph line for the greater part of the 
distance beween Prahsu and Coomassie aud for many miles north of 
Coomassie, was destroyed by the Ashantis, but the greater part of it 
was restored before the end of the year. The number of messages 
sent through the Government offices for transmission by tke African 
Direct Telegraph Company, amountei to 2,563 as compared with 
2.268 in 1899. In regard to telephone fac ilities, there is a tele- 
phone exchange at Accra connected with all the Government offices, 
and it was intended to establish an exchange at Cape Coast, but the 
disturbances in Ashanti prevented it being "completed. Communi- 
cation was established, however, between Cape Coast Castle, the 
Base Commandant's Office and the Hospital. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
takia-Cyprus .. is es ee 4 .. June 20, 1899 .. ec 
Para-Maranham 20 77. I. March 1, 1900 .. .. 
Mole St. Nicholas- Port au Prince ёа .. Dec. 28, 1901 
LANDLINES i— 


" Via Hanekin “ on Persian territory .. Feb. 94, 1900 .. ee 


Communication with Бакаш and Cartagena Dec. 8, 1900  .. on 
Majunga-Tanarive Ў " . Dec. 16, 1901 .. January 1 
Cap Haitien-Port au Prince . . Dec. 81, 1901 .. January 6 


Telephony in Egypt. The Electrical World says that 
the Telephone Company of Egypt, Limited, operating a large tele- 
phone system in Egypt, has experienced great difficulty in securing 
a suitable pole. The climate of the country is so hot and dry that 
good timber to use for a pole line for the transmission of an electric 
current, does not grow and timber imported from other countries 
dry-rots and becomes useless in a very short time. A certain pole 
imported from Sweden proved to be of the most value so far, but its 
greatest life was not over four years. The company began negotia- 
tions, therefore, with cedar pole firms in the United States, with 
the result that arrangements have just been completed with 
W. C. Sterling & Son, of Monroe, Michigan, wholesale producers of 
cedar poles, ties and posts, for the shipment of 1,500 poles of the 
oe cedar varicty, Michigan grown, to to Alexandria and Cairo, 

gypt. 


Wireless Telegraphy.—The Commissioners of Northern 
Lights have decided to adopt wireless tclegraphy as а means of 
communication between the mainland and some of their light- 
houses. The first installation, which will be made in conjunction 
with Lloyd's Shipping Agency, will be at the Flannan Islands, 
situated about 13 miles off the west coast of Lewis, which is 
practically the first land sighted by vessels from America. The 
Marconi system will be used. 

Captain J. E. Bernier, a Canadian explorer, is organizing an 
expedition to the North Pole. The members of the party after 
they leave their ship will remain in wireless telegraphic communi- 
cation with it. 

The Times New York correspondent reports that cable securities 
are suffering upon a report that Signor Marconi intends to adopt 
а wireless relay station by a vessel stationed in mid-ocean. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking Town.—January 24th. Additional generating 
plant for the Council's electricity works. See Official Notices“ 
December 20th. 


Barnstaple.—January 16th. Boilers, engines, dynamos, 
mains, &c., for the Town Council. See Official Notices Decem- 
ber 13th. 


Belfast.—January 17th. 
&c., for the Electrical Committee. 
3rd. 


Belgium.—February 15th. Proposals are being invited 
by the municipal authorities of Louraiu for the lighting of the 
public streets by electricity or gas. 


Belgium.—March 1st. "The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. See our “Offcial 
Notices " January 3rd. 


Cardiff.—January 22nd. Two 1, 600-1. l. P. vertical 
engines, and two 900-Kw. generators for the Trumways Committee. 
Sce “ Official Notices " to-day. 


Cables, roadwork, conduits, 
See “ Official Notices" January 


Egypt.—January 18th. Electric lighting of Suez and 
Damanhour. Particulars from the Minister of Public Works, Cairo. 


Falham.—January 27th. Twenty 50-Kw. transformers, 
mains, conduits, lamp-posts and street boxes, See “Official 
Notices ” to-day. 


Glasgow.—January 17th. Overhead tramway equip- 
ment (material, poles and fittings), for the Corporation. See 
“ Official Notices " to-day. 


Grimsby.—January 20th. Steam dynamos, switchboard 
extensions, battery, condenser, piping, water-tube boiler for elec- 
tricity works. See “ Official Notices" December 27th. 


Hartlepool.—January 25th. Buildings, marine boilers, 
engines and dynamos, battery, switchboard, arc lamps, columns, 
mains, and cranes, for electricity supply works for the Corporation. 
See “ Official Notices" January 3rd. 


Hornsey.—January 15th. Pipework and mechanical 
coal-handling plant for electricity works for the U.D.C. See 
“ Official Notices " December 6th. 


Hunslet.—January 21st. Electrical equipment of the 
new workhouse and infirmary at Bothwell Haigh for the Guardians. 
See Official Notices January 3rd. 


Iiford.—January 27th. Rail-bonds, conduits, draw- 
boxes, &c. for the U.D.C. tramways. See Official Notices” 
to-day. 


Lancaster.— January 23rd. 200 and 300 kw. steam 
dynamos, boilers, switchboard and crane, for the Corporation. See 
“ Official Notices to-day. 


I. C. C. January 14th. Electric wiring and fittings for 
the Council's new Farmfield Reformatory near Horley. See 
* Official Notices January 3rd. 


L.C.C.—January 28th. The L.C.C. is in the market 
for about 3,250 tons of track rails; 1,850 tons of slot rails; 
670 tons of conductor tee rails; fishplates, bolts, nuts, &c., required 
in connection with the reconstruction of tramways for electric 
traction. Specifications, &c., at the County Hall, Spring Gardens, 
S.W., upon payment of £2. 


Leeds, — January 16th. 
(2,000 в.н.р.) for the electric lighting department. 
Notices " January 3rd. 


Manchester.—January 18th. The Tramways Com- 
mittee wants tenders for the supply of overhead equipment, tools, 
&c. 


Manchester.—January 21st. "Three-phase switchboards, 
exciter and auxiliary ditto, three-phase boards for sub-stations, low 
tension boards at sub-stations at the Stuart Street generating 
station. See ' Official Notices" December 20th. 


Middlesbrough.—January 21st. 300-Kw. engine and 
dynamo, switchboard panels, ejector condenser, feed pump and 
economiser for the electricity works. See Official Notices” 
December 20th. 


Middleton.—January 16th. Wiring the Town Hall. 


Mr. S. Pauls, borough electrical engineer. 


Paisley. — January 13th. Steam engines, dyamos, 
switchboards, and condensers, for electric tramway station. See 
* Official Notices " January 3rd. 


Poplar.—January 11th. Electric lighting of the Town 
Hall, and Bow and Bromley Vestry Halls. See “ Official Notices ” 
January 3rd. 


Rockhampton (Australia).—March 31st. We read in 
the Contract Journal that the Council of the Municipality of Rock- 
hampton is prepared to consider applications from companies 
desirous of undertaking the construction and working of a system of 
electric tramways under the Queensland Tramways Act of 1882, and 
the Amendment Act of 1890. Rockhampton with a population of 
15,461, is a rising town, and is situated on the Fitzroy River, about 
40 miles from the sea coast, and is the second largest town in 
Queensland. Particulars of construction, maintenance, and working 
of tramways are contained in the Queensland Tramways Act of 1882, 
and the Amendment Act of 1890, copies of which may be seen at 
the office of our contemporary. Applications to be forwarded to 
Mr. H. W. Johnson, Mayor, Municipal Chambers, Rockhampton, 
Queensland, Australia, by March 31st. 


St. Pancras,—January 17th. Engines, dynamos, con- 
densers, piping, boilers, pumps, &c., for the Borough Council. бес 
“ Official Notices " January 3rd. 


South Lancashire.—January 29th. Two-phase motor- 
generators, boosters, and batteries for the S.L.E.T. aud Power 
Company. See Official Notices“ to-day. 


Spain.—January 27th. Tenders are being invited by 
the Spanish Ministry of Public Works in Madrid until the 27th inst., 
for the concession for the construction and working of an electric 
tramway between Tolosa and San Sebastian (Guipuzcoa province). 
Tenders are to be sent to El Ministerio de Obras Publicas, Madrid, 
whence particulars may be obtained. 


Surface condensing plant 
Sec “ Official 
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West Bromwich.—January 17th. Rails, points, cross- 
ings, drain rails, road work, bonding, trolley poles, overhead line 
work, section boxes, cables, &., for electric tramways for the 
Council. See Official Notices” December 20th. 


West Bromwich.—January 29th. Boilers, dynamos, 
aen switchboards, condenser, &c. See ''Official Notices" to- 
y. 


West Ham.—January 14th. Surface condensing plant 
and travelling crane for the electricity works. See “Offcial 
Notices " December 13th. 


CLOSED. | 


Batley.—The Corporation has accepted the tender of 
Messrs. Clayton, Son & Co., Limited, of Hunslet, for boilers, steam 
pipes, &c., for the electricity generating station. 


Dublin.—The St. Helens Cable Company has received 
ae Tramway Company’s contract for packing, mats, &c., 
or : 


Great Northern and City Railway.—The Desrumaux 
Water Softening Company, of 5, Queen Victoria Strect, London, 
have received from the British Thomson-Houston Company, a con- 
tract for the water softening apparatus required in connection with 
the Great Northern and City Railway scheme. 
treat 8,500 gallons per hour of Regent's Canal water and to be 
erected at tbe new generating station at Poole Street, New North 
Road, London. The British Thomson-Houston Company have 
al:o placed with the Desrumaux Company a further order for water 
scftening apparatus for the Chatham Tramways scheme. 


Manchester.—Messrs. C. H. Normanton & Son asked 
t» Electricity Committee to relieve them of one of their two con- 
tracta for the construction of subways from the Stuart Street 
generating station to Ashton New Road. "They found that they can 
ошу complete one of these contracts in the time limit. Messis. 
Normanton received both contracts because they tendered at the 
lowest figure in each case. It has now been decided that they 
thal] retain the contract for Sections А and B, and that Sections C 
and D shall be executed by Mr. E. Nuttall, whose tender was the 
next lowest. _ | 

Shrewsbury.—The Town Council at their meeting on 
Wednesday accepted the tender of Messrs. Edwin Danks and 


Cumpany, Limited, Oldbury, for a new boiler for the electric 
station at £455. 


€—— ]]] W QL 
FORTHCOMING EVENTS. 


Tuesday, January 141 —А 7.30 pm. Institution of Electrical 
Engineers (Manchester Section) Meeting at Owens 
College; paper on Feed Water for Boilers,” by G. J. 
Wells (Mr. Blount’s paper has been deferred.) 


At8 p.m. Institution of Electrical Engineers (Glasgow 


Section). Meeting at the Institution of Engineers 


and Shipbuilders, 207, Bath Street, Glasgow. Paper 
on " Practical Notes on Continuous Current Distri- 
buting Mains,” by John C. A. Ward. 

At 8 p.m. Institution of Civil Engineers. , Meeting. 
Paper to be submitted for discussion: ‘ American 
Workshop Methods in Steel Construction,” by H. B. 
Molesworth. 

At 7.30 p.m. Institution of Electrical Engineers 
(Students' Section) Meeting to be held in the 
Physical Lecture Theatre of the Finsbury Technical 
College, Leonard Street. Paper to be read: “ Single- 
Phase Induction Motors," by Mr. Н. Е. Northcote. 

Wednesday, January 15th.— The meeting of the Institution of 
Electrical Engineers (Birmingham Section), has been 
postponed until the 22nd, so as not to clash with 
the!conversazione of the Birmingham aud Midland 
Iustitute. 

At 5.30 p.m. Chemical Society meeting at Burlington 
House. 

Friday, January 17th.—At 8 p.m. Institution of Civil Engineers. 
Students’ meeting. Lecture: “The Theory of Heat- 
Engines,” by Captain Н. Riall Sankey, В.Е. (Ret.), 
M. Inst. C. E. 


. = 
NOTES ON WIRELESS TELEGRAPHY. 


JUDGING from an interview reported in the St. James's 
Gazetle with Marooni's manager, Mr. H. Cuthbert Hall, 
there appears to be no doubt in the minds of Mr. Marconi 


The plant is to. 


and his associates as to the feasibility of telegraphing across 
the Atlantic by wireless telegraphy. The past achievements 
of Marconi in this field entitle his opinions to the greatest 
respect, and ib is difficult to explain the resulte alleged to 
have been obtained on any other theory than the actual 
transmission of the signals from the Cornish Station. The 
feat, however, so greatly exceeds what has previously been done 
that most people will prefer to suspend judgment until actual 
messages have been transmitted. 

The station at Newfoundland is to be removed to Cape 
Cod or Cape Breton, or some other place where it is not 
likely to be interfered with by the monopolies of cable 
companies. The cost of a Marconi installation to work 
across the Atlantic is estimated by Mr. Cuthbert Hall at 
£20,000, whereas a single submarine cable is said to cost 
£700,000. А correspondent of a daily paper asks a rather 
pertinent question in connection with the commercial side of 
wireless cross-sea telegraphy, namely, why does not Marconi 
transmit commercial messages, say, to France, or other 
places where their system has already been proved to be 
practicable? The answer does not appear to be obvious. 

There is a long article by Mr. William Maver in Cassier's 


Magazine on wireless telegraphy, its past. and present status 
‘and prospects. 


It is mostly historical and descriptive of 
apparatus already familiar to our readers, but contains some 
novel and interesting statements. The amount of energy, 
says the author, employed in setting up the electric oscilla- 
tions in a Marconi transmitter for a range of 186 miles is 
about 150 watts (10 volts and 15 amperes), or about 
one-fifth of а  horse-power. An ordinary telegraph 
relay may be operated at a distance of 186 miles by an 
expenditure of three watts at the transmitting end of the 
wire, or with about one-fiftieth of the energy used in 
operating the transmitter in question. The actual energy 
used in operating the telegraph relay is about 0°24 watt, 
the rest of the energy being consumed in the wire itself. 
The waste of energy in wireless telegraphy is, of course, 
immensely greater owing to the fact that the density of the 
radiant energy decreases as the square of the distance. 

The induction coil used in a wireless transmitter must be 
capable of producing a 10 or 12-in. spark, though, in actual 
work, the knobs are only separated by about + in. Mr. 
Maver does not believe much in the efficacy of tuning as a 
means of securing non-interfering messages. It was found 
not to be effective on the occasion of the recent international 
yacht races, off Sandy Hook, when three different sete of 
wireless telegraph apparatus were in readiness to’ report the 
progress of the races. Interference between the different 
sets was pronounced. The use of tuned apparatus has, 
however, one advantage; it greatly increases the range of 
trangmission. 


NOTES. 


Late Correspondence.— 
CRAWFORD-VOELKER LAMP. ` 


With reference to the tests of the Crawford-Voelker lamp, to 
which attention has been drawn in your columns, and concerning 
which it bas been pointed out that some important data referring to 
the lamps were not given, I have now pleasure in rectifying the 
omission. In the first place, I may be permitted to draw attention 
to the fact that the tests made by me were carried out in February 
and the following months of last year, as already recorded in the 
original article in your paper, and that the report was not made to 
or for the inventor or owner of the patents. As to the lamps, they 
were made, through an error, suitable for 194-volt circuit, not 200 
as was intended, and they were therefore tested and run at 194 volts; 
they were selected by me of varying candle-power, and therefore 
could not be correctly described as 8 or 16 с.р. Of the 24 lamps 
which survived the 1,000 hours, the average initial candle-power, 
measured in the horizontal plane, was 14'45, the highest being 1933, 
and the lowest 10:8; at the terminatiou of the 1,000 hours the 
average candle-power was 11:8, the highest being 139, and the 
lowest 8:5; the lamps therefore at the end of test had still an 
average of 8177 per cent. of their original illuminating power. Any 
other particulars as regards the lamps or tests I should be willing 
to communicate to you. In conclusion, though I certainly was 
under the impression at the time, and am now, that Sir W. Preece's 
tests and figures were of 8-C.P., 200-volt lamps, I find, on reference 
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to the original document which has been sent to me to-day at my 
request, that the candle-power of the lamps is not stated therein. 


Н. G. Ногрех. 
Gitford House, Blackheath, 
January 8th, 1902. 


[We are indebted to Colonel Holden for these additional parti- 
culars, which were unfortunately reccived too late for insertion in 
our“ Correspondence" columns. Weare, it is true, not much better 
off as regards material for a detailed criticism of the performance 
of the lamps; the candle-powers being so various, and the average 
efficiency only being stated in the report. However, further com- 
ment must be deferred.—Eps. ELEC. Rkv.] | 


ALUMINIUM. 


As we go to press we have received the following 
notes from the writer of our recent article: —“ I have only just 
noticed Mr. W. Murray Morrison’s letter in your issue for 
January 3rd, which accuses me of interpolating incorrect figures of 
my owninto my abstract of his paper. It seems to have escaped Mr. 
Morrison’s attention that there are sometimes two totally different 
ways of saying the same thing. In his Table VI. he gives the 
‘price of copper wire in' pence per lb. as (say) 10d., and the 
‘equivalent price of aluminium for equal section in pence 
per lb.’ as (say) 33°7d. Now, so far as my arithmetic reaches, 
A : 3°37. Similarly, ‘for equal conductivity ' 
(c.f., Table VI.), 10 : 20:6 :: 1: 2:06. І was made to вау 2:03 by a 
clerical or printer’s error. After all, 3:37 and 2°06 are only the 
rough reciprocal of 0:297 and 0:485 respectively. We both say and 
mean the same thing: if copper costs 18. per lb., I can afford to pay 
3 378. for an equal section of aluminium; or 2:068. for aluminium of 
equal conducting power—if the latter metal can be procured more 
cheaply, so much the better for my pocket.— YOUR ABSTRACTOR.” 


Sheffield Tramway Troubles.—The Sheffield Daily 
Independent, of Friday last, contains some notes respecting break- 
downs which have occurred in the tramway generating plant, causing 
disorganisation of the system. We quote our contemporary as 
follows :—‘ For a great part the unfortunate incident of the sub- 
merged armature in the canal is held responsible. But for that 
accident it was expected that an additional large generator would 
have been running in October. Now it will be at least six weeks, 
7 or even two months, before it is erected. The state of affairs has 
become such that it is probable a few of the cars will have to be 
taken off whilst the gencrators are being overhauled. Therc are 
five of the latter at the electricity power station. The first is now 
being repaired, as it failed a fortnight ayo; the second failed last 
Sunday, but bas been patched up, and, whilst defective, is still 
running; the third is running satisfactorily ; the fourth is defective, 
and needs to be shut down for three or four days. It was a break- 
down on the part of this machine which caused the stoppage of a 
number of cars on Wednesday evening. The fifth.generator is so 
defective that it is desirable that it should be shut down on 
Saturday. There are now about 120 cars running out of some 160 
belonging to the Corporation, and if it is necessary to shut down 
s of the generators a reduction in the service will have to take 
place." 


Personal.—Mr. R. A: Miles, who has been on the 
ataff of the N.T. Company's factory in Nottingham, has accepted a 
position in charge of the manufacturing section for telephones and 
instruments recently started by the Electric and Ordnance Acces- 
sories Company, Limited, Stellite Works, Cheston Road, Birming- 
ham (Messrs. Vickers, Sons & Maxim, Limited). He was presented 
ou leaving Nottingham with a handsome black and copper 
pedestal lamp as a mark of estecm by his colleagues on the staff. 

A New York exchange says that Mr. Lemucl Bannister, who for 
the last five усатв has been the gencral manager of the British 
Westinghouse Company, haa resigned. 


Energy From Refuse.—Mr. W. Шегу, electrical engi- 
necr to the Corporation of Wrexham, sends us particulars of the 
performance of the Meldrum refuse destructors at that town during 
December last. The units generated exclusively from refuse vary 
from 400 to 966 per day, the total for 23 working days (apart from 
Sundays and holidays, when no refuse was dclivered) amounting to 
over 16,000 units. .In addition to this, the destructor supplied 
steam to the furnace blowers, water softener, deep well pumps, con- 
densing plant, &c. The boilers are of Messrs. Babcock & Wilcox's 
make. The electrical energy generated amounted to about 38 units 
per ton of refuse. These results prove, if proof were needed, that 
there is a good deal to be said for the refuse destructor as a source 
of energy, when it is of suitable design and properly looked after. 
Great assistance is to be obtained from storage in this connection, 
and at Wrexham, from a log shect which we bave received, it 
appears that the batteries were being charged on December 21st 
fiom 7.30 p.m. to 11.15 p.m., at the rate of over 60 xw., while the 
maximum load, which occurred at 7.30—9.0 p.m., including the 
battery charging, amounted to nearly 150 kw. Thus two-fifths 
of the maximum load was a charging load. Аз the battery was 
being charged for nearly four hours at about 60 xw., taking in all, 
вау, 220 units, and the whole output for the day was 756 unite, 
nearly one-third of the whole output went into the battery. This 
we believe to be a very good example to follow, and Mr. Sillery is 
to be congratulated on his results. 


. who is also a thinking engineer. 


Priority of Invention of the Telephone.—The 
most interesting paper read at the last congress of the members of 
the Italian Electro-Technical Association, which was held at Rome, 
M. Guido Grassi presiding, was that contributed by Prof. Banti, 
editor of the Fl. ttricita, of Rome, concerning the claim to priority of 
invention of the telephone put forward by the Italian Meucci. Prof. 
Banti has investigated the subject thoroughly, and he thinks that he 
has at last attained his object. Round the name of M. Meucci had 


gathered a great many legendary rumours, which have now been 


dissipated by the resulte of Prof. Banti's inquiry. It appears that 
M. Meucci died very poor, as he had lived. He was so poor that he 
was not ableto take out a patent for the protection of his invention, 
which has since been worked by very clever speculators, who have 
derived immense profits from it. М. Banti was enabled, in 
the following manner, to procure the information which he laid 
before the Italian Electro-technical Association at their last mceting. 
M. Banti, like others, was acquainted with Meucci’s work, but 
recently at a tine art exhibition in Florence he saw а bust, 
under which was inscribed, “The Inventor of the Tele- 
phone.” The sculptor made M. Banti acquainted with one 
of M. Meucci’s brothers, who is still living, and who was 
able to give him information of sufficient weight to obtain 
for M. Meucci an official and serious recognition of his claim. 
It is, moreover, an established fact that M. Meucci invented 
an apparatus which he called an “acoustic telegraph,” and for which 
he took out a provisional specification. It was impossible for him 
to take out the complete patent on account of his want of means. 
M. Meucci entrusted his apparatus to someone who afterwards 
occupied an important position in the Bell Company. Moreover, 
the drawing and the description of M. Meucci's acoustic tele- 
graph " are as like those of the Bcll telephone as one drop of water 
ів to another. All the statements brought forward were so well 
authenticated that the members of the Italian Electro-technical 
Association decided unanimously to request the President, M. Guido 
Grassi, to appoint a committee to continue such official researches 
as would enable them, if possible, when a suitable occasion should 
present itself, to render posthumous honour to the memory of the 
Italian, Meucci. The committee could find many references to 
Meucci in the ELECTRICAL Review for October 11th, 1884. 


The Behr Railway.—Mr. Behr's lecture before the 


German Engineering Association did not evoke much favourable 
comment. The general opinion was all in favour of the ample 
sufficiency of the ordinary two rails. Mr. Behr seems to have made 
light of the centrifugal force fears. We, ourselves, share in those 
fears, because we have never yet learned how Mr. Behr can get at 
the back of what we accept as a fixed law, the first law of motion. 
The suspended railway was urged by Langen as the only 
one in which centrifugal force could have no effect on the pas- 
sengers. No doubt he is not far wrong, if he will only provide for 
the lateral pull on the structure, which, of course, will be consider- 
able. The so oft expressed fears as regards an ordinary two-rail 
track remind us of the early days of railroads, when rack rails were 
employed under the belief that smooth wheels had insufficient 
adhesion. One fine day it occurred to somc man to try, and racks 
disappeared, until the days of the Righi and Pilatus justified their 
use. We look with interest for the appearance of the high-speed 
Behr railway, chiefly because we feel greatly interested in the 
motor design and location. The A-frame seems to us a great 
obstacle to a good motor design within reasonable width. Or is the 
motor to be perched up aloft? We quite appreciate the doubts of 
the German engineers. They are exactly what we have ourselves 
maintained all along. 


German View of American Machine Shop Practice. 
—The continuation of Mr. Luder's article begins with the drawing 
office, the hours of which are condemned as too long. It is im- 
possible to do really good constructing work for eight or more hours 
a day, especially during an American summer.” Не compares some 
German offices to the disadvantage of the Americans, for in 
Germany in some works men work from 9 a.m. to 3 p.m. only 
without a break, and to the advantage for all concerned. This we 
can readily credit. Eight hours is too long for any draughtsman 
The advantage of the Americau 
system is the multiplicity of blue prints allowed. In many works 
one drawing is made to serve too many men, and is apt to form a 
sort of centre of conversation. The worat of Mr. Luder's paper is 
its exaggeration iu style and emphasis. Thus, dealiug with the sys- 
tem of press buttons and call boys to carry messages to and from the 
men and foremen, he draws a mental picture of the men feverishly 
pressing the button and tearing away at their work to save every 
minute. We hear that American shops are nigger driven, but 
the impressions conveyed by Mr. Luder are, we feel sure, overdrawn. 
He is equally over-anxious to ascribe perfection in every detail to the 
finished product, as though all were faultless. Now, this is all a 
part of the advertising boom of the Dily Mail type, which is being 
so artfully worked by Americans or American Germans. Yet, all 
know that American products of the highest class are far from 
faultless, and we have frequently known of faults which have been at 
first denied as "impossible to have passed the inspection table." 
An American mechanic опу recently stated to us that the idea was 
wrong that the average English shop was much behind the American 
in general, while the engine shops in England could very soon be 
put into the first rank, if not already in it. At the same time, 
American practice is not to be blindly followed. We certainly 
cannot say а word of approval for that new American craze that 
cuuscd a strike at the new Westinghouse works at Manchester. 


Half-an-hour was to be allowed for the principal meal of the duy for 


the workmen. Workmen are too prone to strike for bad reasons, 
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and we have been as severe on the follies of trades unions as any- 
one. It is a pity to give them a most excellent reason for striking. 
We wonder if the authors of this half-hour dinner hour take even so 
little for the lunch which forms the midday refresher of the even- 
ing diner. The working man is not an evening diner, and we do 
not believe he ought to be expected to be one. The danger of the 
American shop system—its effect on the men—is foreseen by the 
author. In Amcrica 3 boy drifts from being a call boy to working 
on а machine, and there, as a rule, he sticks. The American 
becomes а first-rate machine hand, and there he usually stays, rarely 
becoming any approach to the old-fashioned tradesman. This sort 
of thing will, says the author, bring death and not pulsating life—- 
з poor end for automatic machines and model shops that is inevit- 
sble until men learn to use machinery to its utmost, and work men 
few hours only, such men on their part, we would add, living up to 
the new ideal, an attainment they don’t seem to hanker for. They 
prate of tyranny and cannot deliver themselves from the “tyranny 
of the quart pot.” 


Correspondence Instruction. — The correspondence 
system of instruction has much to commend it, especially for the 
education of the mechanic, foreman, or practical man who has to 
run plant, but who possesses little or no real knowledge of the 
design and construction of the machinery. One of the aims of the 
correspondence system is to reach such men as these, and educate 
them in ways which will add at once to their value to their 
employers, and hence to their wagc-earning power. The American 
school of Correspondence, Boston, Mass., issues sets of instruction 
papers and books, covering thoroughly the practical details of 
stationary, electrical, mechanical, marine and locomotive engineer- 
ing, heating, ventilating and plumbing, and mechanical drawing. 
These courses are prepared by trained instructors of the best stand- 
ing, and are well illustrated. Many of the instroctors are regular 
teachers in the greatest resident schools of the United States. 
Young mechanics who lack means or facilities for technical educa- 
tion will be interested in the American school's introductory free 
scholarship. 


The Lay Press Again.—4A note recently appeared in a 
weekly contemporary to the effect that the King suddenly decided 
to have the electric light installed at Sandringham, and gave orders 
that it should be done within a fortnight, but was informed, after 
inquiry, that no British firm would do it in the time. A lady 
suggested that if bis Majesty would try Mr. Paris Singer, the 
American millionaire, he might obtain what he wanted. Mr. Paris 
Binger was communicated with, and he, though quite ignorant of 
electricity, undertook at once to bave the installation completed in 
the time. Thus kings are satisfied and favourites made. But what 
shall be said of the ineffable British tradesman?” What indeed ? 
Surely it is clear that the British tradesman knows his business 
better than even an American millionaire. But what is to be said 
of the unspeakable British journalist who writes such twaddle ? 


Lectures.—T wo special courses of 10 lectures are to be 
delivered this month at the Royal Technical Institute, at Salford, 
as follows: Mr. John Morris on Engineering Estimates and Speci- 
fications " ; Mr. W. B. Burnie on Electric Traction and Motive 
Power." An announcement appears in our advertisement pages 
to-day. 


Tramways and Light Railways Association.— At a 
general meeting of the Tramways and Light Railways Association 
held at Hamilton House, Victoria Embankment, E.C., yesterday, 
Messrs. Н. К. Beeton, T. О. Callender, C. H. Gadsby, Hugh C. 
Godfrey, F. J. Trewhitt, and A. M. Willcox were proposed as 
members. 


Searchlight.—A New York telegram states that the 
Diamond Shoal lightship off Cape Hatteras will in future, in addi- 
tion to the usual light, use a new electric searchlight. If it is a 
success, the new mariners’ beacon will be installed at Fire Island, 
Sandy Hook, and all other principal stations. 


Royal Institation.—The Friday evening discourse on 
January 17th will be delivered by Lord Rayleigh, his subject being 
Interference of Sound.” On January 31st Prof. A. Crum Brown 
will lecture on the “Ions of Electrolysis.” 

The fifth of Dr. Fleming’s lectures on Waves and Ripples ” was 
delivered on Monday. 


Appointments Vacant. — An electrical engineering 
assistant is wanted by the Gibraltar Sanitary Commissioners at 
£200 per annum, on conditions stated in our “ Official Notices " 
to-day. A distributing engineer, at £180 per annum, is wanted by 
the Nottingham Corporation. Resident electrical and tramway 
engineer for Blackpool; working engineer for Islington new 
infirmary. 


The Electrical Standardising, Testing, and Train- 
ing Institution.—On Monday next, January 13th, Prof. C. A. 
Caras- Wilson, M.A., M. I. E. E., will commence a special course of 
lectures to the senior students of the above Institution upon 
„Dynamo, Motor, and Transformer Construction.” 


The Liverpool Railway Disaster.—At the adjourned 
in/ſuest on Wednesday, the jury found that the death of the victims 
was due to accidental suffocation, but they were of opinion that a 
great oversight had been made by storing the sleepers in such a 
dangerous place. 


burnt spots on the contact segments and 
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The Influence of Aluminium upon the Carbon of 
Cast-Iron.—Mesers. Melland and Waldron have carried out a series 
of experiments on the amount of aluminium necessary to separate the 
largest quantity of graphite from white cast-iron, and on the 
influence of speed of cooling on the carbon in irons containing between 
0:2 and 12 per cent of aluminium. The material employed was a 
white Swedish charcoal iron, and it was melted in batches of 1:4 to 
1:8 kilos іп a carbon-lined crucible. The aluminium was 99 per 
cent. pure. The alloys were made by melting the aluminium in the 
crucible, and then adding the iron ; the samples were finally cast in 
moulds, some being chilled, others allowed to cool slowly. It was 
foünd that less than 2 per cent. of aluminium exerted no influence 
upon the total carbon content ; larger additions reduced the per- 
centage of carbon, ¢.g.,2 to 11:8 per cent. of aluminium yielding 
alloys containing 0:12 to 0:39 per cent. of carbon. In the chilled 
samples less than 0:23 per cent. of aluminium did not affect the 
amount of graphite eliminated ; but it increased as the proportion of 
aluminium rose to 0°53 per cent, then remained constant to 1°78 per 
cent., and then fell. In the slowly cooled specimens the action of small 
quantities of aluminium is irregular. Between 0:23 and 178 per 
cent. of aluminium the metals were grey and contained about 3 per 
cent. of graphite; larger additions of aluminium reduced the 
graphite, till at 11:8 per cent. of aluminium there was only 0:2 per 
cent. left. Unlike silicon, aluminium will not convert the whole of 
the carbon into graphite. The chilled metals were exceedingly 
fine in the grain. It was observed that aluminium carbide (Al, C ) 
was formed at a temperature below the melting point of cast-iron, 
which is probably the cause of the small separation of graphite 
when 8 to 10 per cent. of aluminium was added. The finely 
powdered material, however, evolved no hydrocarbon, nor could the 
carbide be seen on an examiuation of an etched and polished 
surface. Mechanical tests showed that the hardness of the iron was 
reduced 60 per cent. by the presence of 0°25 per cent. of aluminium; 
and the alloy possessed the properties of a good white cast-iron. 
In spite of the absence of its white skin, asample containing 3:8 per 
cent. of aluminium had a strength of 121 kilos per sq. mm. in 
compression. 


The Care of Street Railway Controllers,—In the 
American Electrician Mr. Frank Berry, jun., writes on this subject 
as follows :—'' The controllers of a street railway car should be 
thoroughly inspected and cleaned at least oncea week if the car is in 
regular gervice, as the cuttings and accumulations of dust are apt to 
cause a ground or short circuit if they are allowed to collect for any 
length of time. The controller should be carefully watched for 
fingers. Any rough place 
due to burning should be smoothed with a file until the fingers rest 
squarely upon the contact strips. Any finger that does not make a 
firm contact should be lowered, unless the trouble is due to & weak 
spring or excessive wearing, in which case the finger should be 
immediately replaced by а new one. If a controller has been 
inspected with a view to making sure that none of the contacts are 
broken earlier than they should be (which may be the case on 
account of excessive burning), the controller should be carefully 
cleaned with & cloth wherever the parts are accessible by this 
method, and a hand  bellows should be used to blow 
the dust out of inaccessible‘ places. In using the bellows, 
the connections at the base of the controller must not 
be overlooked, as an accumulation of dust there is liable to 
cause a breakdown in the controller leads. Any metal lodged on 
the flash-plates, which is due to arciny, should be scraped off. After 
the controller has been cleaned and inspected, a lubricant should 
be applied to the contact surfaces of the fingers, in order to prevent 
mechanical cutting. The lubricant most commonly used is vaseline, 
although soft motor grease is sometimes used for this purpose. 
Whatever form of lubricant is used, it should be used sparingly, in 
order that the contact surfaces may not become gummed. The 
ratchet should also be lubricated, but more freely than the contact 
surfaces, in order that the cylinder may have a free movement. 
When controllers are used with stops on the face-plate, special 
attention should be given, in order to make sure that the controller 
handles fit snugly on the shafts. The writer has seen controller 
handles in uee which fitted so loosely, that upon moving the handle 
from the off position, there was a free play of half an inch on the 
part of the handle before the drum began to move, and on the 
‘loop’ position some of the fingers which should have made con- 
tact scarcely touched, and were badly burned." 


Instructions to Electricity Consumers.—We have 
received a wall-card of instructions which have been drawn up and 
issued to consumers by Mr. A. R. Sillar, borough electrical engineer 
to Colchester. The instructions are very simply worded, such as 
even the most unsophisticated consumer should readily understand, 
and are especially aimed at the avoidance of dirt and moisture. 
Users of currrent are warned not to interfere with the Corporation's 
main fuse, and to replace blown branch fuses with fuses of the 
correct capacity; the idea is a good one, and well worthy of imita- 
tion by other station engineers. 


Obituary.—The death is announced of Sir J. T. Chance, 
head of the firm of Chance Brothers, glass manufacturers and light- . 
house engineers, of Spon Lane, Birmingham. He was created 
baronet in 1900, for eminent services to science in lighthouse engi- 
neering and munificent philanthropy. In 1838 he was Seventh 
Wrangler in the Cambridge mathematical tripos, and on leaving 
college devoted himself to the business of glass manufacture, estab- 
lished by his father and uncle. Amongst the firm's achievements 
were lenses for searchlights on war vessels and the group-tlashing 
light on lighthouses. 
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Non-electrical Calcium Carbide Again.— According 
to some of the papers, it would appear that the notion of making 
calcium carbide without the aid of electricity, and at a cost of 
nothing, or rather less, is once more being extensively “ boomed,” 
particular reference being again made to the product called 
"Carbolite," which is reputed to have been manufactured in 
America by Hartenstein from blast furnace slag. We desire to 
express no opinion on the point whether calcium carbide could or 
could not be sold remuneratively at a lower price than at present 
obtains in Great Britain; but as regards the broad question of non- 
electrical carbide, or carbide made electrically or otherwise from 
valueless waste products, if may be well to lay down a few general 
principles. Neglocting those early experiments dating from the first 
production of calcium carbide in the electric furnace, which experi- 
ments are, and always must be, of no practical significance what- 


ever, there is at the moment absolutely no evidence that carbide . 


has ever been manufactured without the assistance of the electric 
current. Во faras can be seen from а study of its chemical pro- 
perties and the reactions involved in its preparation, there is no 
probability that calcium carbide ever will be manufactured except 
in the electric furnace. We are aware that these statements may 
be disputed; we have even seen samples of carbide alleged to 
have been made non-electrically, and have heard а great 
deal about the processes employed. Nevertheless, we have 
no reason to alter our opinion. We are not aware that 
"carbolite" has ever yet been manufactured on a large scale. 
It has certainly never been made non-electrically. Hartenstein's 
idea was originally to treat a mixture of blast furnace slag and 
powdered coke in an electric furnace of some kind. Assuming 
“ carbolite " ever was so made, except on paper—and there are no 
obvious theoretical grounds for denying that it could be—a syndicate 
or company bearing the name was founded, at any rate—it might 
ensily contain a considerable proportion of various carbides, but the 
proportion of calcium carbide in it would be small. It would most 
probably yield much leas than “ 5 ft. of gas per pound " on treatment 
with water. That gas would only contain a small proportion of 
acetylene; much of it would be methane, which burns with a 
practically non-luminous flame; it would be highly charged with 
numerous impurities, many of which would demand removal before 
the gas could be burnt for domestic purposes; and the whole 
material, unless it could be made and sold at a price which it is 
impossible to believe realisable, would never be able to find any 
extensive market, unless it proved exceptionally useful for 
the destruction of phylloxera, &., among vines. Calcium 
carbide is already a distinctly serviceable material, and 
acetylene finds acceptance as an artificial illuminant in many 
of the wilder and less thickly populated parte of the world; but 
no good can be done to a small industry by making exaggerated 
claims on its behalf. Had it not been for action of this character 
in the past, the calcium carbide trade would have become more im- 
portant than it at present is, and the “slump” and distress in the 
Continental carbide markets would probably have been avoided. 
Some time ago we read in a local paper the report of a lecture upon 
acetylene, in the course of which the speaker was made to say, 
* There never yet had been an accident with acetylene,” vod 
which is quite incorrect. By a curious coincidence, or by a grim 
joke on the editor's part, the following paragraph in the same news- 
paper mentioned that a man had just injured himself somewhere in 
the same neighbourhood by an explosion of a gas generator of his 
own construction. 


Keen Rivalry.—In опе of our leading Colonial cities, 
not long ago, the electric lighting company found it necessary to 
“ change-over ” from 110 to 220 volts. Naturally this led to diff- 
culties with the arc lamps, and although the operation of conversion 
was smartly carried out, many temporary expedients had to be 
made use of, to keep the lights going until a more favourable time 
for setting things in order. For example, two rival drapers, Jones 
and Brown, each boaeted of two arc lamps running in series at 110 
volts; the engineer simply ran a cable across the street (the con- 


ductors are all overhead) and coupled the four in series on 220 volts ` 


pro tem. Shortly after this performance, Mr. Jones came to his 
front door and observed that the shades of night were fast ap- 
proaching; he therefore decided to switch on his two arcs, and so 
outshine his rival, for a brief period at least. Returning to his post, 
he was struck with the fact that Brown had also lit up. Evidently 
he had been watching for Jones to put on the current, and Jones 
was somewhat annoyed at this close surveillance—so much so, that 
he at once went indoors and switched off again. Once more he 
took up his stand at the gates of custom—and behold, Brown had 
switched off too ! 

“The bally idiot,” says Jones; what's his little game, anyway? 
I'll teach him!” Бо he promptly put on the switch again—and so, 
apparently, did Brown. 

Here were the elements of a first-class row. But, fortunately, 
Jones was a philosopher. Не would investigate. So he set а small 
boy to switch the lamps on and off, while he went to the door to 
see what Brown's next move would be. Already a crowd was 
gathering, curious to get at the cause of all this flickering, aud 
various rumours were spreading. Mr. Brown's manager had sent off 
& messenger post haste to the electricity works to give the alarm— 
not being able to fathom the entirely mysterious behaviour of the 
two lamps over his stoep. But Jones, returning to the door, was 
astonished to find that Brown's lamps were flashing in synchronism 
with his own ! | 

Happily the arrival of а workman from the station at this point 
put an end tothe mystery. The circuit of four lamps was controlled 
by Jones’s switch alone, but by an oversight he had not been 
informed of the fact, 


Institution of Junior Engineers.—4At the meeting of 
this Institution, held on January 3rd at the Westminster Palace 
Hotel, the chairman, Mt. Percival Marshall, presiding, a paper on 
“The Utilisation of Exhaust Steam " was read by Mr. John Buley. 


NEW COMPANIES REGISTERED. 


Electric Light, Power and Hiring Company, Limited (72,303): 
—This company was registered on December 80th, with a capital of £15,000 in 
£1 shares, to uire and deal in electrio plant, to let on hire or hire-purchase 
electric installations, to erect, fix, lay down, construct, convert, supply, sell, let 
on hire, repair and maintain cables, fittings, brackets, lamps, globes, posts, 
insulators and accessories thereto, and to carry on the business of electricians, 
engineers, suppliers of electricity for light, heat, power and other purposes, 
cycle, motor cycle and motor vebicle builders, &c. The first subscribers (each 
with one share) are:—J. T. Higham, Holly Grove, Acorington, cotton spinner ; 
А. E. Higham, 9, Grantham Street, Blackburn, salesman; F. T. Sin » 80, 
Lonsdale Road, Levenshulme, clerk; A. Hawe, 3, Alma Terrace, Sale, Cheshire, 
clerk; A. Smethurst, Newfield, Haslingden, agent; Mrs. M. M. Smethurst, 
Newfield, Haslingden; and Т. Е. Bradbury, 57, Deardengate, Haslingden, 
draper. No initi public issue. The number of directors is not to be Jess than 
two nor more than five; the first are John 8. Higham and Alfred Bmetharst ; 
qualification £500; remuneration as fixed by the company. Registered office, 
491, Manchester Road, Haslingden. 


British Prism Globe Electrical Company, Limited (72,339). 
This company was registered on January 2nd, with a capital of £20,000 in £1 
shares, to carry on the business of glass manufacturers and blowers, makers of 
prism globes and globe carriers, mahufacturersof glass ware of any description, 
electrical and general engineers, suppliers of electricity, electricians, manu- 
facturers of and dealers in electrical apparatus, &c.. and to enter into an agree- 
ment with J. H. Pontefract (on behalf of the Prism Globe Company, . 
in 1899). The subscribers are: —A. Davidson, 189, Norfolk Street, Sheffield, 
engineer, one share; E. W. Hatfield, 139, Norfolk Street, Sheffield, engineer, 
one share; J. H. Bardsley, 60, King Street, Manchester, chartered accountan 
one share; W. Dearden, East Dene, Whitefield, near Manchester, chartere 
accountant, one share; E. Stanley, 57, Chancery Lane, W.C., engineer, one 
share; A. 8. Brewis, 16, King’s Grove, Heaton Moor, chartered accountant, one 
share; J. Н. Boardman, 41, John Dalton Street, Manchester, solicitor, 500 
shares. No initial publicissue. The number of directors is not to be less than 
three nor more than seven. The subscribers are to appoint the first, subject to 
the right of the Prism Globe Company, Limited, to nominate two while holding 
1,000 ordinary shares. 
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SUPPLY STATION ACCOUNTS. 
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Тнк accounts of the Cheltenham Corporation 
electricity department are not quite what we 
expected, and the results of the business for 1900 
show a retrograde movement, which it is to be 
hoped may have been arrested last year. The 
growth of the output and load is satisfactory, but 
the latter is rising out of proportion to the former, compared with 
the previous year, and this being a falling off in the! load factor, 
may explain to some extent the increased costs. 


( 


Cheltenham 
Corporation 
Electricity 
Accounts. 


GENERAL STATEMENT. 
1899. 1900. Ino, 


Total capital expenditure .. £90,839 £12,827 221,988 
Number of units sold 541,384 658,864 111,980 
Maximum load in kilowatts ... 450 560 110 
Number of lamps connected ... — 35,581 — 

Gross revenue ..  .. . 28,580 10,086 £1,506 
Gross expenditure... £5,337 47,608 £2,271 
Gross profit sits з £3,243 £2,478 — £765 
Average price per unit sollt. 364d. 8.660. 71 02d. 


The total capacity of plant installed has risen from 800 to 1,300 Kw. 
Public lighting has been increased from 212 to 263 arc lamps, and 
in addition to this there are 18 32-с.р. and one 150-с.р. incan- 
descents. The proportion of units sold was :— 


Units . Units to Units to 
Year. generated. street lamps. private supply. 
1898 ... 507,830 192,712 183,122 
1899  .. 714,504 309,175 232,209 
1900  ... 842,490 362,994 290,370 


As the charges for the arc lamps vary from £19 10s. down to 
£14 10s. per annum, and the department is expected to supply the 
32-c.P. incandescents for £5 2s. 6d. each per annum, while the sales 
to the public lighting very much exceed those to private con- 
sumers, it is not surprising that the busincss should be worked at a 


loss. 
. REVENUE STATEMENT. 


1899. 1900. 
Gross Per unit. Grose, Per unit. Ino. 
£8,220 3:644. £9,979 3:664. + 02d. 
Meter rents .. see 3 ‘00d. 6 00d *00d. 
Sale of old materials, ac. 357 16d. 101 соза. — 12d. 
Sundry fees, &c. .. Vs es ia ES SE Em = 


p—X — EE — 


Bale of energy .. se s 


—— —— — — — — 


The prices charged per unit to the private consumers are 6d. to 
31d. for lighting, and 3d. for power. The sale of energy shows a 
slight rise in the receipts per ‘unit, but sales of material having 
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dropped by nearly zd. per unit, the average return has fallen 
by rod. | 
Cost o» PRODUCTION. 


1809. 1900. 
Gross. Рег unit. Gross, Perunit. Inc. 


Coal..  .. ator andeem; £1790 79d. £3,411 1:954. +464. 
Oil, waste, water and engine |) 380 17d. 416 15d. — 02d. 
заве and le oe bi T 
tion, а and attending publio j 1,578 M Od. 1,960 *72d. + : 
and maintenance 
ot buildings, engines:| 811 36d. 939 -86d. 01d. 
renewals, &c. of street 
' lampe. — - 
Works cost ... £4,559 2:024. £6,726 9.470. + 45d 
Rent, rates and taxes 140 06d. 146 *054, — 01d. 
ent expenses, 
salaries of managing 413 18d. 510 *19d. +014. 
engineer, secretary, clerks, ) 
5 CI 6 +084. — 02d 
manonen ап 225 10d. 29 * wa. mm . 
„ law ch 4 
6 
Other expenses .. is za = — — — — 
Total costs .J. £5,937 2:36d. £7,608 9.990, + 43d. 


The adverse effect due to the increase in the price of coal ів 
carried both to works and total cost, as the other changes prac- 
tically cancel out. The figure of 144. is higher than іп 1898, but 
is not likely to be maintained. The total cost is back again to 
almost the same amount as in 1897. 


PROFITT STATEMENT. 


1899. 1900. 
Interest on loans бз жи йе a £2,580 £3,888 
Sinking fund for repayments WE. we. Са 2,170 2,228 
Net profit carried forward .. .. .. .. — 1,507 — 3,638 
Groes profit ... ies .. £3,243 £2,478 


The gross profit is less by £765 than in 1899, and as the financial 


charges require an additional £1,366, the net loss of £1,507 of the 
previous year is swollen by both these changes to the unfortunately 
large amount of £3,638. The interest and other capital payments 
are telling against the profit statement, and seem very heavy for the 
moderate capital expenditure involved. 


A LITTLE over a year ago we were able to 


Yarmouth congratulate the Yarmouth Corporation upon 
Corporation the results of the previous financial year's 
Electricity trading. Unfortunately, the accounts we now 
Aeeounts. analyse indicate a falling off, and the loss not 


only absorbs the profit of 1899, but leaves 
з sum approximately equal to that profit to be carried forward against 
future accounts. 


1899. 1900. Ino. 
Total capital expenditure .. £40,260 444,392 44, 127 
Number of units sold .. 279,179 356,882 57,703 
Maximum load in kilowatts ies 319 883 64 
Number of lamps connected — 27,052 = 
Gross revenue Vn e (4 £6,457 £7,225 £768 
Gross expenditure vee ds £3,818 £5,406 £1,588 
Grosa profit .. 49,639 81,819 — £820 
Average price per unit sold ...  501d. 4°70d. — — 31d. 


The following figures showing the position of affairs during the 


last four years, are instructive :— 
Units Units. Units. Total Maximum Net 
generated. Publiclamps. Private. sold. load Kw. profit. 
1897 271,420 69,240 120,760 190,000 213 — £437 
1898 333,731 78,500 165,169 243,669 267 — £57 
1899 410,959 81,259 217,920 299,179 319 + £437 
1900 507,144 83,527 273,355 356,882 383 — £632 


There are now 77 10-ampere arc lamps for public lighting. The 


capacity of the plant installed is 735 kw. The prices charged are 
for lighting, 6d. and 4d., and for power, 34d. per unit. Owing to 
the average price per unit sold having fallen by nearly Id., the gross 
revenue has only increased by £768, notwithstanding an additional 
output of nearly 58,000 units. 


BRrevsNUB STATEMENT. 
1899. 1900. 
Gross. Perunit, Gross. Perunit. Inc. 


Bale of energy .. « 6,938 5:014 £6,984 470d. — 31d. 


Meter rens 202 16d. 282 16d. 00d. 
Bale of old material .. vs 4 004. — — *00d. 
Sundry fees, k. 13 Old. 9 ‘00d. —-01d. 

Gross revenue £6,457 518d. 27,225 4:864. — 32d. 


—— — — — 


2 


Coal is the item that explains the difference in results. From 
1°294. per unit in 1898, it rose to 1:354. in 1899, and again by 44. 
to l'85d. in 1900. Slight increase in wages, rates and taxes, and 
salaries, are not quite covered by reductions in repairs and establish- 
ment charges, the difference adding nearly pad. to the higher coal 
figure, and leaving total costs at almost 34d. or nearly j5d. above 
the previous amount. | 

Cost o» PRODUOTIOXN. 


1899. 1900. 
Gross, Perunit Gross. Perunit Ino. 


Coal and unloading same .. £1,687 1:354.  £2,743 1:854. + 50d. 


il, А , 
Orbom маќег, апд engine) 379 31d. 468 "81d. +008. 
заана and мез шеште 
n : í ө 7 
but on. and "attending 646 52d. 850 574. 4 05d. 
street lamps. 
and maintenance of 
buildings, engines, boilers, 214 17d. 222 *15d. — 02d. 
dynamos and public lamps. J 8 
Works costs .. £2,926 235d. £4,283 9.8840. -r:53d. 
R rate d ta 5% . e 
1 iie * Den see 200 16d. 280 *19d. ＋ 03d. 
salaries of man е 


563 454. 726 *49d. +044. 


neer, secretary, c orks, 
C. 
Establishment ch B, 
stationery and printing, 
law charges and in- 


117 *08d. — 02d. 
surance, 
Other expenses se — == — 


— — 
ња 
N 
e 
— 
о 
fu 


Total costs see 
The gross profit has fallen by £820, while the financial charges 
absorb £249 more than in 1899. Adding these two figures together 
we get a change of no less than £1,069, which turns the net profit of 
£437 into a loss of £632. The £371 brought forward from 1899 
reduces this loss to £261, to which may be added а reserve for 
Special rebates of £99, and a balance to cover bad debts of £20, 
making the actual loss carried forward, £380. 


Proriz STATEMENT. 


1899. 1900, 
Interest on loans "D 0 £1,141 £1,182 
Sinking fund for repayments ..  .. 1,061 1,269 
Net profit carried to cover deficit in 18 a |e 57 — 
" „ to cover bad debts in 1900 % 9 — 
[1] [1] forward. ° oe ae ee 0 0 371 — 632 
Gross profit T MEET 4 £2,639 £1,819 


——Ó (MM 
CITY NOTES. 


Renewable Electric Lamp Company. 


We learn that a meeting of this company was held at Winchester 
House on Wednesday. As we did not receive a copy of the directors“ 
report, nor any notice of the meeting, we make the following extract 
from the Times report of the proceedings. 

Mr. M. F. ARMSTRONG presided, and formally moved the adoption 
of the report, which stated that, on taking over the duties of general 
manager on December 30th, 1900, Mr. H. E. Kershaw (one of the 
directors) found the organisation incomplete and unsatisfactory ; 
and as the long-necked lamp had proved to be difficult to deal with 
on the market, he advised the board to abandon ite manufacture. 
The board agreed to this proposal, and the manufacture of the 
ordinary type of incandescent lamp was then commenced. This 
change of policy meant the practical abandonment of the original 
patents. The company had purchased, during the year, the secret 
process of what the directors had reason to believe was a better 
filament than any at present in use by electric incandescent lamp 
manufacturers. From June last to the close of the financial year, 
on September 30th, about 100,000 lamps were manufactured, and in 
the three succeeding months ended 31st ult., 150,000 lamps were 
manufactured. The loss shown on the year's working was accounted 
for, to a large extent, by changes in management and organisation 
which had been found necessary. 

Mr. KEBsHAW seconded the motion, and the report was adopted 
without discussion. | 

In compliance with а requisition received by the board, an extra- 
ordinary general meeting was afterwards held, Mr. Armstrong again 
presiding. Mr. A. Gilmer proposed, and Mr. Jacob Atherton 
geconded, a resolution to the effect that each of the directors should 
be removed from office. Owing to the resignation of Mr. J. E. 
Touch, the only remaining members of the board were the chairman 
and Mr. Kershaw. On a show of hands the resolution was not 
carried, but a poll was taken, with the result that it was passed. It 
was next moved and seconded that Mr. Gilmer, Mr. Atherton, and 
Mr. Gerald Partridge should be appointed directors. Mr. Kershaw 
said he had consistently opposed the policy of Mr. Atherton, one of 
the vendors, and that was the explanation of that gentleman's 
present action. He claimed that during the 12 months he had acted 
as manager he had turned a costly failure into & profit-earning con- 
cern. The resolution was passed, and Mr. Armstrong was also re 
elected a member of the hoard, 
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Meeting.—A meeting of the debenture holders in the 
Blackpool Electric Tramways (South), Limited, was held on 
Monday at the Hotel Cecil, but the proceedings were not open to 
the press. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Jan. 
8rd were £769; „correspon ашк werk last year, £678; increase, £91. Total 
corresponding period last year, £301; increase £40. 

Miles of track open, 103. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
ea were 24,304; corresponding period last year, £3,685; in- 
crease, 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
January 4th were £197 1s. 114; co nding week last year, £198 4s. 6d. ; 


rrespo 
Total receipts for half-year ending 31st ult., £21,021 15s. 24, ; corresponding : 


period last year, £20,485 18s, 10d. 


British Electric Traction Company.— The following returns are issued of the 
undertakings of this company for the week ending December 27th :— 


————— MÀ —À — ͤ À—— — 


with corres- Aggregate. 


Comparison | | 
Amount ponding week 


Company. £ | of last year. we es ne Inc. or Dec. 
+ — | — 
2 2| £ £ | £ 

i saa ———— . l — a ——X—— 

Croydon* "n 647 | 357 | — 52 | 18,082 | 2,804 | — 
Devonport — | — | 2 10,678 — — 
Dudley—Stourbridge 783 11 — 69 84,042 16, 055 — 
Gateshead G7 |— | — 333 19.7 = = 
Greenock-Pt. Glasgow 878 — — 12 3,527 — — 
Hartlepool .. ..! 995 3| 52 11,680 | 1,240 = 
Kidderminster 120 — 10 52 6,238 685 — 
Oldham—Ashton .. 470 | — 64 | 52 25,678 | 8,062 == 
Pool ..  .. ! 991 = — 88 10,458 = = 
Potteries .. 1159 . 19 | — 52 72.805 |19998 | — 

Southport E 4! — | 5 8271 | — | 2,797 
South “staffordshire! 922 — 23 52 40,173 2,383 — 
Swansea vs 615 19 — | 52 22.906 | 4,315 — 
Taunton m T 80 — — 183 1,442 — — 
Tynemouth . 182 — — 40 ,688 — — 
Wolverhampton Dist. | | 102 . 232 "EA 52 8,463 810 — 

* Partly horse. t Reconstructing. t Partly steam. 


Central London Railway.—The receipts for the week ending Jan. 4th were 
£6,108; corresponding week last year, £5,847; increase, 1. Total 
receipts to date, £6,108; corresponding period last year, £5,847; 
£961. Miles open, 6. 


City and South London Railway.—The кесер for the week ending 
Jan. 6th were £8,176; corresponding week last year, £2,024; increase, 
£1,152, Miles open, 61; corresponding period last year, 43. 


Dover Corporation Tramways. —The receipts for the week prs January 
4th were £193 7s. 94d. ; corresponding week last year, £180 10s. 6d.; in- 
crease, £12 17s. 84d. "Total to date, £193 78. 24d. ; ceeding period 
last year, £180 108. 5d.; increase, £12 17s. 34d. Miles of track open, 8. 
Car miles run, 1902, 5,098 ; 1901, 4,968. Number of oars, 1902, 12; 1901, 11. 


Dublin United Tramways Com PO de receipta for four days ending Dec. 
81st were as follows:—D.U. electric cars, £1,995 108. 5d.; D. B. D. Co., 
eleotric cars, £399 68. 77d. ; total, £2,394 178. Od. ; corresponding period last 
NN Gn . U. T. Co., electric cars, £1,998 178. 10d.; ; ditto, horse cars, £11 10s. 9d. ; 

Co., electric oars, £125 3s. Id.; total, £2,430 lls. 8d.; decrease, 
£35 14s. 8d.; aggregate to date, £122,581 58. 5d.; aggregate to date last 
year, £121,919 14s. 2d.; increase, £661 11s. 3d. The mileage worked is 45 
miles electrically, as against 48 miles electrically, and two miles by horses, 
for the corresponding EU last тг —Receipts for three days ending 
January 3rd were as follows:--D.U.T. Co, electric cars, £1,615 19s. 4d. ; 
D.8.D. Co., electric cars, £817 J9s. 2d. ; total, £1.933 18s. 6d. ; corresponding 
period last year D. U. T. Co., electric cars, £1, 447 4s. 8d. ; ditto, horse cars, 
£8 68. 0d. ; D. B. D. Co., electrie cars, £310 108. 2а. ; total, £1,766 08. 5d.; 
increase, £167 18s. 1d. 


Glasgow Corporation Tramways —Weck ending January 4th £18,015 155, 5d., 
compared with £11,534 183. 2d, for the corresponding period last year. 


Liverpool Overhead Railway.—The receipts for the week ending Jan. 5th 
were £1,402; corresponding week last year, £1,548; decrease, £141. Miles 
open, 6 miles 67 chains. 


increase, 


STOCKS AND ‘SHARES. 


Wednesday Evening. 

Тнк remarkable outburst of speculative activity in the Kaffir 
market of the Stock Exchange has helped to stimulate business in 
all departments. So far from attention being diverted entirely to 
mining sbares, the boomlet has quickened the general pulse, and 
even the devoted telegraph section is busy, although its trade is at 
the present moment of the kind with which few are in love. The 
crash in telegraph stocks and shares continues unabated, but tlie 
electricity supply market is good, without any material alteration in 
prices. Large lines of sbares change hands every day, and to stand 
by the side of a jobber who deals in supply shares is an interesting 
object-lesson in estimating the increased popularity which now 
attaches to these investments. 

The telegraph trouble begun by the Marconi scare is now 
accentuated by the foolish haste with which investors are tumbling 
over one another in their eagerness to sacrifice their holdings at 
any price. The falls in this department range from the 5 per cent. 
decline shown by Eastern Telegraph Ordinary stock downwards. 
Eastern Extension shares have lost 10s., equivalent to 5 points on 
£100 stock, and Globe Preference in shedding £1 display the 
largest proportionate fallin the list. Eastern Ordinary now stand 


. delivered. 


at 130, and Eastern Extensions at 13, whereas the lowest prices 
touched last year were 135 and 124 respectively. Anglo-American 
Preferred at 884 compares with 861, the bottom quotation of 1900, 
while the top was 102, and in 1900 the two ends of the see-saw were 
117i and 95. The dividend announcement from the Anglo- 
American Company is due very shortly, and the latest market 
estimate for the whole year's distribution on Anglo“ A" is about 
nothing per cent. Yankee as ell as British stocks are submitting 
to the same process of shrinkage, and it is some time since the 
market has presented the tame opportunities for picking up cheap 
stock which exist at present. 

National Telephone issues are a little better on the week; the 
Ordinary, Third Preference and 34 per cent. Debentures are making 
small gains. The 4 per cent. Debenture stock is really 101 to 103, 
despite the Official List quotation of 99 to 103, and there is nonc to 
be had. In one case we know of a buyer who gave 101 for £1,000 
stock last November, апа he is still unable to obtain delivery of it. 
In fact, so scarce is the security that the jobbers decline to sell it 
unless the buyer promises he will not take steps to enforce its being 
United River Plate Telephones are ] down on the 
Argentine—Chili imbroglio, but Orientals keep steady at £1.. 

In the electricity supply market, Brompton Preference, by a 5s. 
rise, are now in line with the Ordinary shares. London Electric 
Preference are also better, but there the list of quotable changes 
ends. The principal shares being mostly '' full of dividends," it is 
more easy to sell than to buy at the medium price of the quotations, 
and, as we noted above, the volume of business in the shares is large. 
Westminster fragments are 18. 6d. premium, and the whole shares 
are d premium. Provincial varieties are about the same as they 
were at the end of last year. Oxfords are 54, Bournemouth and 
Poole 12%, the Preference 10, and Folkestones 54. Hove Electrics 
аге 7 to 8. To go farther afield, Calcutta Electrics are 8 and 74 for 
the Ordinary and Preference respectively, Electric Lighting of 
Australia Preference 43, and River Plate Electric 5 per cent. Deben- 
ture 60 to 70. Royal Electric of Montreal 44 per cent. Debenture 
are 105. 

Some weeks ago a correspondent took usto task because we do not 
quote in every issue a full list of out-of-the-way shares connected 
with electric lighting. That our list of quotations embraces a good 
many which it is not usual to find generally noted ie, however recog- 
nised in other directions, and in the City Notes of this week's 
Sketch a writer on the subject refers to this journal as affording a 
useful list to those who have any trouble in getting electrical prices. 
We afe not fond of trumpet-blowing, and in all modesty quote our 
lively contemporary. 

Electrical railway descriptions are very quiet, pending dividend 
declarations. There seems to be a distinct approach towards more 
harmonious working between the District and the Metropolitan 
Companies which will be gratefully welcomed by the stockholders 
in both concerns. New railway schemes are being discussed every 
day, and occasionally "private" circulars go out inviting sub- 
Scribers to companies which are to be formed to do all sorts of 
wondrous things by tube-tapping the traffic of the metropolis. Of 
such schemes let the wary investor be very suspicious. It is un- 
likely that any important public emission connected with electrical 
railway enterprise will be made until Bome progress has been made 
with the numerous private Bills awaiting the attention of the next 
Parliament. 

British Electric Traction shares are steady, and the Debenture 
stock is up a brace of points. London United Tramway Preferences 
remain at £1 premium, and the Debentures at £2 premium. In 
connection with the latter, we hail with delight the defeat of the 
Inland Revenue extortioners who have been trying to levy stamp 
duty on the full nominal value of stock when transferred, whether 
it be all called up or not. It is now admitted that this newly- 
found law is not in order, which gives all the more reason for 
hoping that the same stupid enactment with regard to shares will 
also be weighed in the balance and found to be as much wanting 
in legality as it is in sense or fairness. 

In the miscellaneous market a dull tone prevails. Telegraph 
Constructions are lower, so also are British Insulated Wire, 
although the Preference shares of the last are 4 better on the week. 
Brush Preference have improved, and find buyers over 2. India- 
rubber shares are flat on the telegraph slump, which is also, of 
course, responsible for the drop in Constructions. Crompton Deben- 
tures have weakened a point, and one or two other similar sccuri- 
ties are quoted ex the dividends, which have not yet been 
recovered. 

Part of the recent rise in the famous De Beers diamond shares is 
ascribed to the new electrical equipment which has just bcen ordered 
for the company, in America, we regret to say. The price is said to 
be £50,000. Of course, electrical equipment for mining companies 
is no new thing, and some of the Kolar undertakings in India have 
proved its utility long ago. 
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ca Wm Closing Closing "ME ое 
or ends for ti k ed 
ES abren Желкен узы Werde | Tana "Jan. Bih, 
les. 1939. | 1900. Hignest, owes 
African Direct Telegraph, 4 % Debs. oe | 100] ... үй *. | 99 —102 97 —101 xd 00 m 
Amazon Telegraph Co.’s shares, Nos. 1 to 95, 000 . coe | 10] жж ce oi 34— 44 34— 44 
Amason Telegraph 5 95 Debs., Nos. 1 to 1,250 Red. oe | 100 | ... ae e. | 78 — 83 78 — 83 я T 
Anglo-American Telegraph ... е iss Stock £3 9s.| 73/6 | 34 49 — 52 47 — 50 488 | 47 
Do. do. 6 у А Pref. eee (yy) eee Stock 6 y ^ 6 y А 6 91 — 91 87 = 90 92 88 


0 do. Deferred [rr [T1] eos Stock 188. &1 78. 58. 8 ттт 84 74— 8 81 75 
Ohili Telephone, Nos. 1 to 44,000 eee aoe eee es 5 3 4 5 % 34— 4 34— 4 EE cee 
Commercial Oable ees eae eee | eee eee see $100 8 8 eos 170 —175 165 —170 xd & bonus 
Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock А „ | 96 — 98 ха 94 — 97 xd| 96 94 
Cuba Telegraph eee eas oe eee өөө eee 10 8 7 y ^4 eos 5 — 6 5 =т= 6 I T 
Do. 10 y ^4 Pret. eee ree eee eos ove 10 10 134— 144 134 — 144 


Direct Spanish Telegraph 0 vee eee eee eee 5 4 4 y ^4 4 y ^4 3 — 4 3 — 4 eee soe 
Do. do. 10 7 Pref. eee eec eee 5 eee [r1 eos 84 — 91 81 — 94 eee eve 
Do. do. 44 eee eee ooo 50 TI eae eee 100 —104 96 98 — 102 xd TIS ee 
Direct United States Cable ... „ е o | 20 | 349 | 34% | 32% | 94— 104 | 9 — 10 Iraj 9i 
Direct West India Cable, 44 Beg. ‘Deb - T «oe | 100| T .. | 99 —102 99 —102 xd} 101 5 
тана сорар Ord. ecc - .. [Stock 7 Ф | 7 Y 7 Y 130 —140 [125 —135 184} | 125 
eee eve 100 000 ове eee 91 — 94 88 — 92 91. 883 
De 4 M Mort. Deb. Stock Red. ees Stock T .. |111 —116 |106 —111 108 | 106 
Eastern Extension, Australasia, and China Telegraph .. | 1017 % |7517 95 | 13 — 14 124 — 134 133 12% 
Do. 4 95 Deb. Btock и Stock oon . 1113 —118 111 —116 7 “a 
Eastern and South African Telegraph, 4 4 ort. Deb. ` = = 
Nos. ] to 9, 000, red. 1909 100 eee 52% 90 100 103 100 103 өөө 606 
Do. 4 * Beg. Mt. Debs. (Mauritius Bub)1 1—8,000 | 25 100 —103 95100 —103 | 100 |... 
Globe арас d Trust .. ET 10 | 54 54%, 53% 9 — 10 9 — 10 ral 9 
De do. 6 7 Pre... 106 bse 14 — i6 „ 2% | ni! 13 
Great No orthern Telegraph, of Copenhagen 10 |124 . 15 % |30 — 32 27 — 29 о | 28 
Halifax and Bermuda Cable, 4j 95 Ist Mort. a} 100 99 -103xd| 99 —103 xd 
within Nos. 1 to 1, s Red. A oe E 
European Telegraph eee oon III 25 10 y ^4 10 y 4 10 96 40 = 44 40 — 44 
Platino-Brasilian Telegraph, 6 95 Debs. . s.. | 100 | .. EE .. 1103 —1C(6 |103 — 106 
Montevideo Telephone, Limited, » Nos. 1 to 73,880. 1 . 23 m — 4 i— 4 ‘ate Р 
Do. do. do. 5 9, Pref, Nos. 1 to 86,492 | 1|4% |5 „ „ 
National Telephone, 1 to 590, 000 еве 2 00 eee eee 5 6 5 5 34— 38 34— 34 3$ 3i 
Do. 6 Саш, lst Pref. ... - „| 10|6 6 6 12 — 14 12 — 14 ied ae 
Do. 6 Oum. 2nd Pref. ove TT eee 10 6 6 6 12 == 14 12 — 14 ee TI 
Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 46— 44 42— 5 4 4H 
Do. 34 95 Deb. Stock Red. eas Stock 3$ 34 34 93 — 96 ха| 91 — 97 xd 922 
ба Do. i 4 95 Deb. (rior wy 100 E E 4 99 — 103 xd| 99 — 193 xd. 103 | 1004 
ental Telep ne an Elec., 08. 1 tol ‚504, fully d 1 5 b 6 14—1 75 15— ly; eve eae 
Pacific and European Tel., 4 % Guar. Debs., 1 to Шу paid 100 | ... P is 99 —102 xd| 99 —102 xd| ... ax 
Beuters. eee өөө ecc eve coe TY) * eo 8 b % 5 V 5 % — eee 0 


7 — 8 

Bubmarine Oables Trast 200 eee ry) Y eee Cert. eee eee eee 120 —125 120 —125 

United River Plate Telephone К 5 6 7 V. 5 — biàxd| 44 — bjixd 
Do. = 5 % Oum. pref. Nos. 1—40,000 5] .. бав " 44— bxd| 44— bxd 


Do. b V Debs. eee eee eee Btock eae eee eae 102 —105 xd 162 —105 xd 
West African 1 h, 5 Y Debs. 100 ise .. 100 —103 |100 —103 ate von 
азб Coast of America, Nos. 1—30, 000 and 53 ,001—53, 008 24 eee eae eee 1— 8 4 E È soo ove 
Do. do. 4% Dets., 1—1,500 gua by Bras. Bub. Tel. 100 | ... ves .. |101 —104 | 99 —102 xd ae 
Western De NE Ltd., Nos. 1—207,930 .. „| 107 |7%|7% | 12 —13 12 — 13 125 | 12 
Debs. 2nd series, 1906 «. | 100 | ... see .. (102 —105xd|102 —105 xd| ... — 
Do. do. 4 Deb. Btock Red. oe ». | 100 | ... T .. |101 —104 xd|101 —104 xd T 
West India and Panama Telegraph ° ee eee ee 10 2 V §% coe = E 
Do. do. do. 6 Cum. 1st Pref. eee 10 eee 00е eee 5 icd 6 xd 5 hand 6 54 ee 
Do. do. do. 6 Cum. 2nd Pref.. 10 000 ИТІ eee 2% — 34 21 ы 34 28 
Do. do. do 5 95 Debs., Nos. 1 to 1, 800 100 | ... - .. ICO —103 xdj102 — 105 b 


ELECTRICITY SUPPLY COMPANIES. 


Blackheath and Greenwich Dist. Electric Light, Ord. ... l| ... ois a 8— f #— $ 
Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... T *. | 97 —102 97 — 102 gei Ps 
Brompton & Kensington E Lt. Bup., Ord., 101 to 19,761 5 6 165169! 8%— 9i 82— 94 sive oes 
8 m ae t 7 Ф Cum. 5 x ® * 81— 9 84— 9} P Pu 
Do. do. do. 44% Oum. Pref. 5 c бө 5 — bi 5 — bi 5g 
Do. do. do. E Deb. Stock Red. | 100 |... m. . . [108 —105 |103 —105 ys 
*Ohelses пазна Bupply, Ord. rr. 09е 5 6 y ^4 6 V 53 51— 6 5 — 54 
Do. do. % Deb. Btock Red. . Btock| ... i .. 1108 —111xd/108 —111х4| .. 
City of London E Electric Lighting, Ord. 40,001—110,570... 10 | 6 4% 0 9 — 10 9 — 10 9 
Do. 6 95 Cum. Pref., 1 to 40,000 . 10 | 6 6 |6 12 — 13 12 — 13 12.5% 
Do. 5 % Deb. Stock. Scrip. (iss. at £115) all paid a says " 191 —126 xd|121 —126 xd 
Do. 44% 2nd Deb. Stock, Prov. Certs., all paid | 100 101 —104xd|101 —104 xd} 1012 


Oounty of Lond. & Brush Prov. Elec. L „Ота. 1—40,000 10 | wid 4 4 жуз 
Do. do. do. 6 Ф Pret., ' 40,001—60,000 10 16% 6 6 12 — 13 12 — 18 128 
Do. 44 V Deb. Btock, Prov. Certs (al paid) Bd. ee ris sss 104 —107 xdj105 —108 xd| ... 
Edmundson's Elec. Corp., Ord. Shares wes 5 6 16%17 — 6 51— 6 51 
Do. P 6 y ^4 Cum. Pref. 000 ees eee eee «09 5 = 6 54— 6 eee 090 
Го. 43 95 1st 0 vt Btock. * | 100 | ... mee .. |105 —108 06 —109 КР wa 
дан аа Rhightabidge Electric, “ 5 m . | 11 — 12 11 — 12 ae — 
do. а «X Deb. Stock Stock eee eee eee 103 —106 103 —106 eee [III 
London Electric MS Corporation, mee ri m 3, .. S б li— 14 11— 11 as dee 
Do. do. do. 6% Pref. 5 6 y ^4 ee ooe 34— 41 4 M 5 эө» oes 
Do, do. do. 4% 1st Mt Db. Stack Ba Stock 94 — 98 94 — 98 ds m 
Metropolitan Electric Bupply, 101 to 62,500 480 : | 10 5 % 5 % 6 % 14 — 15 14 — 15 14d! 144 
Do. 4 Mortgage Debenture шр o 111 —115х4111 —115 xd, .. gs 
Do. 31 Mort. Deb. Stock Red. eee eee 96 — 99 xd 96 — 99 xd m 
Hill Electric Lighting ‘ise kas T eee ere 69 15 — 16 15 — 16 dee s 
St. James's and Pall Electric Light, Ord... sas р i 14 1 154— 164 153 — 161 164 | 15% 
Do. do. 7 % Pref., 20,081 to T 84— 94 84— 94 ge бав 
Do. do. UAI Deb. Stock Red. 97 —100 xd| 97 —100 xd 
Smithfield Market i Supply, оз. 0 eee eee 2 — 24 2 е5 24 
: Do. Deb. eee wee 10 oe [TIO eee 80 — 90 80 == 90 III oe 
65,000 | South London Blectricity Bupply, eee eee E 2 — 24 2 —Q 24 | eve | 
109,518 | Westminster Electric Supply, Ord. Si ees 5 12 Ф 18 Ф 1049, 111— 121 1114-4124 


* Subject to Founders Shares, | 5 
t Unless otherwise stated all shares are fully paid. EET TIS warrants, profits being used as capital, 
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SHARE LIST OF ELEOTRICAL COMPANIES.- Continued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 


Btock : Closing Closing Business done 
P Dividends f 
issue, чан» me ihoasi troe years, | rotten | Quotation | week ended 
t 1898. | 1899. | 1900, Highest Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. . T 10 el bos * 41— 5% 44— 53 sae "e 
300, 0007 Do. do. 5 % 1st Mort. Deb. Btock Red. Stock 87 — 91 7 — 91 2 * 
62,074 British Electric Traction б ie 10 6 5X 8 8 * 9 9 x a 144 | 134— 144 1415] 134 
90,000 Do. do. 6 95 Cum. Pref. T 10 — 124 ‚12 — 124 128 | 12+ 
600,0007 Do. do. 5 % Perpetual Debenture Stock . Stock “© 124 —127 |126 —129 127$ | 127 
70,000 | British Insulated Wire Ord. iva 5 15 * 20 o6 15 | 8— 9 74— 8% vis ipa 
70,000 Do. do. 6 % Cum. Pret. ioe Ж: 22 ET * э 54— 6 53— 64 Ys 
50,000 JBrowett, Lindley & Co. (1899), Ord. n sd р ^ oues T 8 96 í— 1 i— 1 * 
50,000 «T 6 % Cum. Pret. TI ee. £1 eee eee 6 y А + — 14,xd 13— 18 eee 
105,731 Brush Elecl. 'Enging., Ord., 1 to 105,731 e T 2| 4%) 537 6 %| 18— 18 18— 18 14 а 
150,000 Do. do.  Non-cum. 6 9 Pret. A ү “| 2| 6% 6% 6% ц 2i 2 — 9} е, 
125,0007 Do. do. 44 % Perp. Deb. Stock s .. [Stock] ... m * |102 —105 102 —105 is 
125,000 Do. do, 44 % Perp. 2nd Deb. Stock „ Stock T 99 —102 99 —102 2 
30,000 | Callender's Cable Construction shares, Nos. 1—30,000  ... 5|15 5 * 15 5 x 15 5 * 165 — 174 163 — 174 178 | 17% 
40,000 Do. do. 5 95 Cum. Pref. ove 5 54— 61xd| 5#— 6{ха 5i 
90,0007 Do. do. 44 % 1st Mort. Deb. Stock Red ... Stock en T * |110 —114 xd|110 —114 xd| ... T 
1,969,800 | Central London Railway, Ord. Stock ane . [Stock] ... X „ 1105 —108 105 —108 1078 | 1064 
440,100 Do. do, 4 95 Pref. Stock oe Stock ... ise .. |105 —108 |105 —108 et iss 
440,100 Do. do, Det. GD." ses Ves „Stock ... 3 *. [106 —109 106 —109 1074 
855,000 | City and South London Railway  ... Stock 23 ЧФ 14% 62 — 64 62 — 64 64 634 
47,500 | Do, do. Ord. shares Nos. 22,501 to 70, 000 . reg) Geer |: 1. uu 5 iss 6 — 6} 6 — 64 i» а 
54,000 | Crompton & Oo., Nos. 1 to 54,000  ... 5169 11% 8 N 3 — 34 3 — 34 38 
Do. 5 96 1st Mort. Reg. Debs., 1 to 900 of. Е dane st | 
100,0007 £100, and 901 to 11 000 of £50 red bei ini * .. 1100 —105 99 —104 xd| 1004 
99,261 | Edison & Bwan Utd. El. Legt., “ A" shares, £3 pd. 1 to 99,261 5| 6 VI 6 P| 24% i— 8 i— 8 $i * 
17,139 Do. do. do. “A” Shares, 01 — 017,139. 5| 6% 6 Y 24% 2 — 3 2 — 8 is РРА 
344,0237 Do, do. do. 4 % Deb. Stock Red 100 ini és * 78 — 83 xd| 78 — 83 ха ... di 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 1000 T e. | 84 — 89 84 — 89 vds dis 
112,100 | Electric Construction, 1 to 112,100 ... see 2| 6% 6% 6B 12— 2i 11— 23 5 Vr 
31,390 Do. do. 7 96 Cum. Pref., 1 to 31, 390.. без SU ЖО! cake aa 21— 3 24— 3 21 85 
182,5007 Do. do. 4 % Perp. 1st Mort. Deb. Btock ... Stock| ... 1 .. | 98 —102 98 —102 os ees 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... T 30 EE 04 E ae ва 9#—10{ xd| 9ў— 104ха 10 145 
150,000 Do. do. 4 % Mort. Deb. ... ee s.. [Stock] ... i .. | 99 —102 99 — 102 a E 
35,000 | Henley's (W. 22 Telegraph N Ок» 825 ave 900 5 | 14 Y 15 | 20 | 1€4— 173 162 — 173 178 | 172 
35,000 Do. V Pref. ... 5 jas 44%| 44%) 54— 6 53— 6 i те 
50,0007; Do. do. 74 4 Mort. Deb. Stock. Stock; ... ii * |112 —116 112 —116 Е 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ».| 10 |10 $ 106 . | 214— 221xd| 204— 2'ixd| 214 | 203 
900,000 Ро. do. do. 4% let Mort. Deb. i300.) x] 2 d ou. HOD —308 100 108 
97,500 Liverpool Overhead Railway, Ord. ... T ..| 10| 94%] SER) 3%) 5i— 63 4$— 5 
10,000 f Do. do. Pref., £10 paid өөө nee 10; 5% 5 ive 12 — 124 114— 112 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 10 “ae .. | 154— 164 | 154—164 
$Rosling, Appleby & Fynn 6 y ^ Cum. Pret. . see „ | £1 2i TU 6 „ se 19 / to 20/- РА 
97,350 | Telegraph Construction and Maintenance ... oo | 18 | 15 | 15 Y 178%) 37 — 41 36 — 40 36 
150, 0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 zas | 100 Te „Ф|... 104 —106 102 —104 xd| ... 
25,000 pras Manufacturing, Ord. Nos. 1 to 25,000 ‘ee 5| 8% 12 * 12 od 104— 114 104— 114 | 
20,000 | do. 5 % Om. Prf. Nos. 1 to 20,000.. ‚| ре ена 54— 6 54— 6 | | = 
540, 0007 Waterloo and City Railway, Ord. Stock «c. |, 200 |. 9 9 * 9 “gy | 91 — 94 | 91 — 94 931. . 934 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Tel . and Maintenance 2/-—4/- Oldham, Ashton, and Hyde Electric И 175 „ Ord., 18 
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APPLICATIONS AND USES OF ARO 
LAMPS. 


Ix these days when much electrical machinery is being ordered 
from abroad, it is somewhat refreshing to be able to turn to a 
branch of electrical engineering in which, from the earliest days of 
the electrical age, we have excelled, and in which we still hold our 
own, having to а large extent been able to stave off the onslaught 
from abroad. 


Manufacturers of arc lamps have had to face a serious competitor 


in the cheaply made foreign article. Many manufacturers quite 
outside the electrical industry have learnt to their cost the difficulty 
of competing with some of these cheaply made foreign productions, 
for though cheaply made they are often substantial enough to 
answer their purpose for the time being. 


It can, however, be safely said that this competition has been 
satisfactorily met in the case of arc lamps; makers at home have 
appreciated the want of a lamp that can be sold at a reasonable 
cost, and have taken the necessary steps to meet the demand. 

In this way foreign competitors have been kept largely at bay, 
and it is satisfactory to feel that the bulk of our home and Colonial 
trade is met by our own manufacturers. 

From another point of view, however, the manufacture of arc lamps 
is interesting, viz., it is one of the few electrical productions which 
has been thoroughly standardised, and in which templates, jigs, and 
repetition tools form the most important parts of the plant. 

At first sight it might appear that standardisation has been made 
easy by fewer sizes and types being required to meet everyday 
requirements than is the case in most other manufactures: to a 
eertain extent this is true, though it must not be overlooked that at 
least three different types of lamp are necessary to meet these 
requirements, namely, a double carbon open type lamp, a single 
carbon open type lamp, and a long-burning enclosed type lamp, and 
that even these types are liable to slight alterations depend- 
ing upon the burning conditions, and upon the fittings used. 
Consequently this standardisation has required a good deal of 
careful attention, and only those factories with a large output have 
been able to benefit in full by the many advantages gained by being 
al. le to work chiefly on stock orders. 

The present article is intended to describe the chief features of 


these three types of lamp, and also to mention somewhat brieily the . 


uses for which they are best suited. Due to most manufacturers 
confining their attention to one or two types of lamp only, it is 
often difficult to obtain an unbiassed opinion as to which ів most 
suitable to fulfil certain conditions; this article describes the 
usual practice of Messrs. Crompton & Co., Limited, of Chelmsford, 
who make all three types of lamp. 

Finally, doubt often exists, not only among users, but also among 
contractors generally, as to the most suitable fittings to use with 


different types of lamp, doubt as to whether internal or external 
cut-outs are preferable, and as to the advisability of using 
substitutional resistances under certain burning conditions, &c. 

It is proposed to touch on these points, and to state the advan- 
tages and disadvantages of each system, mentioning at the same 
time that all-important matter, the approximate costs of the alter- 
native methods. A search through the Patent Office abstracts, 
covering the last 25 years, gives one the impression that almost 
every conceivable device has at some time or other been patented in 
connection with arc lamps, and one feels that it is practically hope- 
less to attempt to bring out anything new. 

Speaking more particularly of open type Jamps, modern lamps 
are toa very large extent modifications of three or four distinct 
forms, and the type of mechanism is an almost certain indication of 
the country where the lamp was made. For instance, British manu- 
facturers favour most the brake-wheel type of mechanism, whcre- 
as, on the Continent clockwork lamps are the mcst common, 
and in America lamps controlled by clutches are more 
numerous. The best known British manufacturers have made it a 
point to supply really well designed and substantial lamps, giving 
a delicate feed and costing little for up-keep, and that they have 
not failed in this may be gathered from the numerous very fine 
examples of street arc lighting to be seen in all parts of the 
kingdom. 

Although the clockwork lamp of the Continent has been imported, 
it is in very few cases used for street lighting, or for other lighting 
under similar conditions. In America the enclosed lamp is used to 
a very much larger extent than in this country, taking the place of 
open-type lamps. There are reasons, however, to account tor this. 
In that country the open-type lamp has not reached the same state of 
perfection as in this country, and less care has been given to its 
design, manufacture and running, so far as getting a perfect feeding 
of the carbons is concerned. The enclosed type of lamp, on the 
other hand, lends itself to cheaper manufacture, and so far as 
the feed mechanism is concerned, it can be more crude than 
that of the open type of lamp, owing to the slower combustion 
of the carbons. This is one of the reasons why it is so plainly 
stated in American literature that the enclosed arc burns more 
steadily than the open arc, but it should be added that this refers 
to the open arcs as made in America. 

The result is that the enclosed type of lamp has made wider 
strides over there. In this country, where it has had to face 
well-made open type lamps, it has not made so much progress for 
street, dock, workshop, and similar lighting. For certain situations 
there is undoubtedly considerable field for enclosed lamps, but 
they are never likely to oust the British-made open lamps. 

A few remarks only are necessary to show the stages through 


which the manufacture of arc lamps in this country has passed. 


In the year 1878 Mr. Crompton brought over from Paris two 
“ Serrin ” arc lamps, at that time the only lamp that had been made 
in any quantity for practical use. 
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FIG. 2. 


Directly after this, the end of 1878, or early in 1879, the first 
Crompton lamp was made, and it is an interesting fact that this 
lamp, which bears the number “1,” is now in the possession of 
Messrs. Crompton & Co. 

Various types of lamps followed, all being more or less of the 
elockwork type, perhaps the best known at the time being the 
“ Mansion House ” lamps. 

This design, however, was soon modified, and a lamp of В 
brake-wheel type substituted, the best known of which was“! 
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Crompton-Crabb “ D D" and “D D0” lamp, which we understand 
represented at that time quite a revolution in arc lighting. 

These lamps were improved and strengthened from time to time, 
and it is'a remarkable fact that many of them, made over 15 years 
ago, are still in everyday usc, and giving such excellent results 
that they are not yet ready to be replaced by others of more recent 
manufacture. 

We do not wish to imply that 15 years should represent the life 
of a good lamp, but a lamp made 15 years ago is a different thing 
toa lamp built to-day, when the designs and parts have been con- 
sidcrably simplified and strengthened. 


Fra. 3. 


Paddington station is a good example of the satisfactory pro- 
ductions of the past, as the lighting of a railway terminus is 
naturally an important undertaking, and in the event of а single 
lamp failing, considerable attention is drawn to it. 


There are, however, over 100 of these old Crompton “р.р.” 
lamps still in use at Paddington, being run two in series off an 
alternating circuit of 40 periods and 100 volts, and fitted with com- 
pensating coils. 

а 


They have been in use since June, 1887, and are likely to go on 
for some considerable time yet. Coming to more recent times, say 
the beginning of the nineties, one finds the chief type of arc lamp 
on the market to be an ordinary open type lamp, with one or two 
sets of carbons, arranged for burning 16 and 32 hours respectively. 

This lamp, in Messrs. Crompton’s case, took the form of the 
“ Crompton-Pochin" “Р” type, which is a rackrod lamp, and in which 
the principle or the brake mechanism of the older “ D D" lamps was 
retained, though in the general design considerable improvements 
were effected. These improvements included the use of separate series 
and shunt solenoids each placed at the end of a rocking lever, the 
focussing of the aro, and the method of lowering the lamp from its 
top, which is a unique feature of the Crompton “Р” lamp; general 
реше in electrical and mechanical design were also intro- 

uced. 

Fig. 1 shows one of thcse lamps arranged for double carbon 
burning and fitted with reflectors for alternating current. Fig. 2 
shows a similar lamp, but arranged for single carbon burning, and 
wita a patent insulated top, which enables the lamp to be rigidly 
suspended. This lamp was at first used to meet all the various 
requirements, such as street, factory, dock and shop lighting, and 
being a strong and well-built lamp it was well suited for these all- 
round purposes. 

Due to the initial cost, however, of the lamp being somewhat 
higher than many installations would warrant, it was deemed 
ad visible: to introduce a cheaper type of lamp for meeting certain 
easier conditions, such as for lighting the interiors of retail 
shops, &c., and a few years later this tock the form of the now 
well-known Crompton-Pochin "S" type band lamp. This lamp 
is shown in fig. 3, and the interior mechanism in fig. 4. 

It was found at that time that many factories and shops would 
adopt arc lighting if they could buy a reliable lamp at a lower price, 
and consequently it was decided to introduce a pattern to meet tbis 


demand. 
(To be continued.) 


NOTE ON ALTERNATE-CURRENT 
DIAGRAMS. 


By W. E. SUMPNER, D.Sc., MEMBER. 


ALTERNATE current quantities can be кре by polygonal 
figures exactly as if they were forces. e length of the line 
represents the magnitude of the corresponding quantity, while its 
inclination denotes the phase. The phase angle between two lines 
is such that the cosine of the angle multiplied by the product of the 
lengths of the lines is equal to the average value of the product of 
the two quantities represented by the lines. The treatment of 
mechanical problems is often simplified by splitting up the forces 
concerned into components along perpendicular axes, adding the 
components, and compounding to find the resultant. Similarly 
many alternate current problems can be most easily dealt with by 
the separate consideration of the rectangular components of the 
quantities met with. 

This process has becn long known, and has been much used, in 
cases where it can be assumed that the currents and potentials vary 
according to a simple sine law. It has been proved by the present 
writer to be also perfectly accurate whatever tbe law of variation of 
the current. (See The Vector Properties of Alternating Currents,” 
Proc. Roy. Soc., 1897, Vol. 61, p. 455.) The proof rests upon one 
fundamental proposition which was established in the paper 
referred to. <A particularly simple proof of it, recently found, 
seems worthy of notice. 

The proposition in ordinary language implies that the power 
factor of an alternate current circuit must be less than unity except 
for perfectly non-inductive conductora. More generally it can be 
stated thus: 

If and y are two quantities varying with time in any way what- 
ever (excepting the special case in which v is a constant multiple of 
y), the average value of the product of x y is necessarily less than 
x y Where 

х? is the mean value of 22, 
and— 
y? is the mean value of 7”. 


To prove this, consider— 
(ху — ү 2)? 
This quantity being a square is necessarily positive. Thus— 
x? y? + y? 3 > €» y X Y. 

This being true at every instant, must be true also for the mean. 
Now x aud v do not vary since they are averages, 
also— 

mean y? = Y? Бу definition, 
and— 


mean v = x? by definition. 


Represent the mean of x y by » у. 


* Paper read at Birmingham Local Section of the Institution 
of Electrical Engineers, December 11th; 1901. 
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Substitute and we get— 
2x) 2»2ryxyY, 
or 


XY zy. 


Thus if r isthe voltage applied to a conductor and y the current 
through it, the product x ү of the volts and amperes, as read by 
alternating-current instruments, exceeds the mean value of x y. In 
other words, the power-factor” is less than unity. The only 
exception is when— 


(xy -yry 
ìs zero at every instant, or when— 
Z = * = constant 
y ТҮ: 


for every instant. In this special case the power-factor ia unity. 

Even if the current does not alternate, but merely varies in some 
pg different from the voltage, the power-factor must be less 

1. | 

The proposition above stated ів of very general application. It is 
not confined to the case of the voltage aud current on a particular 
conductor. It is true of any two variable quantities. It shows that 
there is always some factor, f, lesa than unity, for which— 

| ху= ў ххх ү, 

aod F may conveniently be called the “ product-factor” of the 
quantities z and y. The importance of the result is due to the fact 
that it really forms the basis of the method of representing alter- 
nating-current quantities by triangle diagrams, as it is possible to 
deduce from it that the well-known method is accurate, however 
great the variations from the sine law may be. | 

It may be noticed incidentally that the ordinary idea that it is 
possible to bring the power-factor of an inductive current up to unity 
by the use of compensators is erroneous.’ All that can be done is 
to raise the power-factor to a maximum value less than unity. The 
adjectives lagging and leading current, as applied to alternating 
currents, are convenient, but, though convenient, are not inaccurate. 
A current may be lagging when it is near zero, and leading in the 
neighbourhood of its maximum. The idea that the current if 
changed from a leading to a lagging condition must necessarily pass 
through a state in which the power factor is unity and the lag zero, 
is erroneous, | 


THE DESTRUCTIVE AND LETHAL EFFECTS 
OF HIGH-PRESSURE* CURRENTS. f 


By DR. MARGARET A. CLEAVES. 


(Continued from Vol. 49, page 1094.) 


Frou experimental evidence there is every reason to conclude 
that besides the influence exerted by the quality, duration, strength, 
and density of the current (Tatum) through the thorax, some other 
factor, apparently residing in the heart and probably physiological 
in nature, also exercises a considerable influence, as evidenced by 
the greater or less readiness with which the cardiac effect is pro- 
duced (Cunningham). : 

Prévost and Battelli as a result of their very complete experi- 
mental work, arrived at the following conclusions :— 

Conclusions and General Considerations.—Experiments upon 
animals, observations made upon the electrocuted criminals in 
America, the accounts of accidents occurring in the electrical 
industry, lead us, then, to conclude that according to all pro- 
bability :— 

1. The heart in man comports itself like that of animals; it is 
paralyzed in ventricular tremulations by a current of low pressure. 

2. The desth of man, in the accidents of the electrical industry, 
cannot be attributed to arrest of respiration considered as an imme- 

3. The death of man, in there accidents is due to the primary 
paralysis of the heart in ventricular tremulations. 

4. Currents of high pressure, when the contacts are good and the 
beart lies upon the line which unites the electrodes, do not paralyte 
th: heart of man; in this case the respiration is resumed, as has 
been observed upon the electiocuted criminals in America. 

5. In the electrical industry the contracts are always more or less 
bad ; for this reason the currents of high pressure act like currents 
of low pressure and lead to paralysis of the heart. 

6. Tbe difference in the results (mortal or not) of the grave 
accidents of the electrical industry сар be explained in two ways; 
we must assume tbat the duration of the contact has been too short 
(fractions of & second) and tbat the heart has not been placed in 
ventricular tremulations; or we must admit that the paralysis of the 
beart of man is not always decisive, 1. e., permanent. 

From these conclusions it would appear that in employing а cur- 
rent at Ligh pressure, for the purpose of electrocuting а man, we 
Lave secured a result quite different from that waich we set before 
ourselves to obtain, viz., to kill the man rapidly. 


* In every instance in which authorities quoted have used the 
word “tension ” in relation to an electric current, the writer has 
substituted pressure, in order that the terminology may be 

t Handbook of the Medical Sciences. U. S. A.) 


The study of the ventricular tremulation of the heart which 
hitherto has offered only a theoretic interest, now assumes some 
practical importance; for it is to the development of these tremu- 
lations that are due the mortal accidents in tbe electrical industry. 
The physician, in most of thesc accidents, is quite impotent, for we 
possess no practical means of re-establishing the beats of the 
paralyzed heart. Artiticial respiration, absolutely useless in the 
case of well-defined paralysis of the heart, can be sometimes of 
some use if this paralysis is transitory, in facilitating the normal 
resumption of the respiration. In any case, artificial respiration is 
actually the only treatment which the physician has at his dis- 
position. 

Cunningham, in his experiments, reached practically the same 
conclusion, at about the same time as, and independently of, 
Prévost and Battelli. The evidence obtained as a result of his 
experiments upon a series of 30 dogs is most conclusive, and his 
work, after a lapse of two years, may be regarded as classic. In 
view of this fact, a somewhat detailed description of his technique, 
as well as of the results which he obtained, is of sufficient importance 
to warrant us in publishing it in the present article. 

A medium-sized dog was ctherised, and into the right carotid 
artery there was inserted a cannula, which was connected with a 
Ludwig manometer. The latter in turn was so arranged that the 
pulsations should be recorded upon the paper of a Hiirthle kymo- 
graph. А second cannula was introduced into the trachea; and 
through this the anæsthetic was administered when necessary. As a 
third step the hair overthe chest was carefully removed by shaving, 
and the scalp and soft parte covering the skull and temporal fascia 
(on both sides) were dissected off. Then, finally, the contacta, 
covered with thin chamois skin, and well wetted with a strong, hot 
saline solution, were applied to the two regions thus made ready 
for them; to that of the heart a plate electrode, connected with the 
negative terminal and held securely in place by means of strips of 
rabber plaster; to that of the head a cup-shaped electrode con- 
nected with the positive terminal. А stethograph was attached to 
the chest and connected with a recording Marey tambour. A 
chronograph placed in shunt with the circuit that passed through 
the dog served to inscribe the base line of the tracings as well as 
to mark the closing and the opening of the circuit. A second 
chronograph indicated the time in two-second intervals, while a 
Whitney dead-beat voltmeter and a Weston dead-beat ammeter were 
used to measure tbe pressure and the strength of the currents. 
Normal tracings of the blood pressure and the respiration were first 
taken and then the circuit was suddenly closed and kept closed for 
76 seconds. During its closure there was observed a pressure of 
116 volts and an observed current of 0:4 ampere. The following 
effects were noted: Almost simultaneously with the closing of the 
circuit the blood pressure rapidly fell to zero, the tracing showing 
a few heart beats—auricular. At the closure a deep inspiration was 
produced, then there was a deep expiration, followed by cessation 
of respiratory movement in a state of expiration so long as the 
current continued to pass. On breaking the circuit a deep inspira- 
tion followed by an expiration resulted, and after a few moments a 
few shallow respirations were observed. Artificial respiration was 
then begun and was continued without avail fer 20 minutes. 

The occurrence of natural rhythmicalrespiratory movements after 
the opening of the circuit demonstrates that the respiratory centre 
in the medulla is not paralyzed nor instantly killed. Further, the 
tracings show that an almost total and instantaneous extinction of 
the arterial circulation is produced. By opening the chest pre- 
viously and observing the behaviour of the heart, it is readily demon- 
strated that this extinction of blood pressure resulta from a 
practically instantaneous cessation of the co-ordinated rhythmical 
movements of the heart at the instant that a current of 0'9 ampere 
or even less is passed through a dog. Both ventricles immediately 
stop beating, while the auricles, especially the auricular appendages, 
beat with extreme rapidity. On stopping the current tbe auricular 
appendages generally resume their usual co-ordinated rhythmical 
contractions, which may often continue for a considerable number 
of minutes. Frequently the auricles will begin to beat again co- 
ordinately for a few seconds, but the ventricles rarely if ever exhibit 
the slightest sign of co-ordinated contraction. Cunningham noted 
ventricular contraction in only a single instance, and that only after 
he had introduced a tube into the jugular vein for the purpose of 
withdrawing venous blood from the greatly distended heart. This 
points to а direct action upon the ventricular portion of the heart 
muscle. The only difference observed, when the points of contact 
are the chest and fore-leg, instead of the head and chest, is the 
greatly exaggerated respiration shown by the resultant tracings. 
Upon opening the thorax immediately after the passage of the 
current through the heart percutaneously, a careful examination of 
the still quivering ventricles shows that the co-ordinated beat of 
the heart is absent, as a whole, while the various minute bundles of 
muscle fibres alternately contract and relax with considerable vigour 
in various parts of the ventricles. As the right cavities of the beart 
become more and more distended by the accumulating venous blood, 
the asynchronous quivering of the various little bundles of muscle 
fibres grows less and less until finally every trace of muscular con- 
traction disappears from the greatly distended ventricle. Theaction 
of the current, Cunningham concludes, produces upon the heart the 
well-known phenomenon described by physiologists as delirium 
cordis or fibrillar contraction, supposed to be caused by some change 
in tbe muscular fibres themselves,” and Hed!ey* asks: Is this a 
ceagulation by the heat, resulting from the tetanic muscular con- 
tractions? 

Cunningham believes that there is no question of the instantaneous 
death of the muscle cells of the heart nor of their paralysis, nor of 
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* “The Pathology and Treatment of Electric Accidents." Londo 
Lancet, August 25th, 1894. 
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profound molecular changes invisible under the microscope, result- 
ing from the direct disruptive action of the current. This, he says, 
is readily proved if Porter's method, ог any other method for re- 
covering the excised dog's heart from the condition of fibrillar con- 
traction, is employed. By the use of Porter's method (perfusion of 
the blood-vessels of the heart with warm defibrinated dog's blood 
diluted with 0 8 per cent. saline solution) the excised hearts (still 
manifesting fibrillar contractions) of numerous electrocuted dogs 
were made to beat co-ordinately again and to continue their co- 
ordinate contractions for nearly an hour, only ceasing then because 
of the discontinuance of artificial respiration. It was often neces- 
sary to plunge the excised hearts into iced saline solutions in order 
to stop all movements before co-ordinate beats could be established. 
These facts demonstrate that the heart muscle is not paralyzed or 
killed by the current; for if it were paralyzed no movements 
would have been observed after the passage of the shock ; and if the 
muscle had been killed no recovery could have occurred on 
restoring the circulation. It is probable that “the effect of the 
electrical stimulus has been to disturb the balance of the hypo- 
thetical intracardiac co-ordinating mechanism, the nature and 
location of which physiologists are still endeavouring to elucidate.” 

Cunningham points out, as did Prévost and Battelli, that it is 
well known that the action of various kinds of stimuli upon the 
exposed mammalian hzart—for example, mechanical, chemical, 
electrical,“ and also the stimulus of cold - produce the condition 
known as fibrillary contraction; consequently the effect is physio- 
logical in nature and not one that is characteristic alone of the 
passage of an electric current. 

In view of the fact that an electric current produces this effect 
upon the exposed heart, it is not at all remarkable that a strong 
electric current, continuous or alternating of a moderate frequency, 

when passed percutaneously, should throw the heart into a condition 
of fibrillar contraction. | 

H. Dixon Mann concluded, from the phenomena observed as a 
result of percutaneous applications of the continuous current upon 
man, that a struggle takes place between the natural and the arti- 
ficial electrotonic conditions; and that when the heart is weak and 
the current strong, the heart is overcome, but that when the organ 
is fairly strong and active it is able to bear the force of the current 
without experiencing any harm. 

The experiments of Cunningham, as well as those of Prévost and 
Battelli, are conclusive in showing that death in dogs—and without 
doubt also in man, in view of the evidence of autopsies—from low- 
pressure currents (120 volts), or from those of medium pressure 
(240—600 volts), or even from currents of high pressure (above 600 
volts), when the conditions of the circuit are such as to cause a high- 
pressure to act as a low-pressure current, is due to the excitation of 
fibrillar contractions from which the heart of the mammalian rarely 
recovers. The fact that certain animals (frogs and turtles, for 
example) recover easily from such a condition explains why they 
are not easily killed by low-pressure currents, and that to cause 
death, in these animals, the production of asphyxia by the use of 
high-pressure currents would be necessary. 

In determining the action of a strong continuous current upon 
the cranio-cervical portion of the nervous system, Cunningham 
placed the contacts directly upon the exposed brain and spinal cord, 
thereby minimising the resistance and acting directly upon the 
nerve centres. The passage of a current of 1/1 amperes for one 
minute directly through the cerebrum, medulla, and upper cord 
resulted in the usual deep inspiration followed by expiratory stand- 
still, while the current was stil flowing. If the current was not 
kept applied for too long a time, the respiratory movements 
generally recommenced a few moments after its removal. At first 
these movements were feeble, but gradually they resumed their 
normal rhythm, if the electrode had not been pressed with undue 
force against the brain. Even when the dose was 1°6 amperes, 
after the current had been on for several seconds, respiratory inhi- 
bition was overcome and pronounced respiratory movements began 
while it was still flowing. As a rule, however, inhibition of the 
respiratory centre during contact was maintained by & current of 
1:5 amperes. 

The blood pressure behaves differently when the contacts are 
directly against the brain and spinal cord, from what it does when 
they are placed simply against the head and chest:—i.e., after a 
slight rise coincident with the general tetanic spasm of the muscles, 
produced always by the closure of the circuit, the pressure falls 
slightly ; it then rises to & considerable height, often twice or thrice 
its original height, if the circuit is kept closed for 50 seconds. If 
the current is broken at this time it may or may not continue to 
rise for a few moments, but after this it quickly returns to the 
normal. On the other hand, if the flow of the current is continued 
for four or five minutes the blood pressure slowly diminishes, the 
cardiac action becomes progressively more laboured and slower, and 
finally ceases. If artificial respiration is maintained, this enormous 


* Weber, Ludwig, and Hoffa, for magnetic electric currents: 
Einbrodt, Mayer, Herbst, and McWilliams for continuous currents 
from batteries and small induction coils. Allof these authorities 
are cited by Cunningham in his treatise. 

Т "Action of Electric Currents on the Heart in Living Subjects.” 
—The phenomena hive also been observed by the present writer in 
therapeutic administrations of a continuous current when the heart 
was the subject of d:sease— mitral insufliciency—and the dose was 
increased beyond the tolerance of the patient. The symptoms were 
anguish, pr:cordial distress, and threatened syncope, with an 
irregular and feeble pulse. In view of the action of oscillatory 
currents of high potential previously alluded to, it is interesting to 
note that relief was promptly established by a general application 
of the convective discharge from a large influence machine with & 
localisation directly over the heart and to the dorsal spine. 


rise in the pressure does not take place. If the current is discon- 
tinued after the lapse of a minute, the inhibited heart action 
gradually appen and respiratory movements, at first slow, soon 
become natural. | 

The asphyxia from inhibition of the respiratory centre appears to 
be mainly responsible for the increased blood pressure. 

These experiments demonstrated the ability of & strong, con- 
tinuous current passed through the brain and upper part of the cord 
to kil; but that the mode of death is quite different from that 
which takes place when the heart lies in the conducting path and is 
traversed by the current. In the former the lethal effect is plainly 


. the result of asphyxia due to & respiratory inhibition, while in the 


latter the lethal result, even from moderate currents continued for 
a short period, is due to the permanent stoppage of the heart's co- 
ordinated action, the central nervous system dying from anemia. 


(T'o be continued.) 


THE. AQUARIUM EXHIBITION. 


For many months past we have been receiving intimations of 
elaborate preparations which were to be made at the Royal 
Aquarium, Westminster, for the Twentieth Century Electrical 
Exhibition. The show is now in progress, and those of our readers 
who choose to do so, and want to while away a happy hour, or go 
“ prowling,” as at least one of our contemporaries has done, may see 
for themselves the brilliant result of this enormous effort. Were we 
to review the Exhibition from the preface to the catalogue, we 
should say that the “strides made in electrical progress within the 
last few years are well exemplified in the Twentieth Century Elec- 
trical Exhibition," and that “there is no doubt thata visit to the 
Exhibition will be both interesting and instructive to everyone con- 
nected with the electrical trade." But that we do 106 propose to do. 
Now, we are of opinion that even the Glasgow Exhibition only just 
“ well exemplified,” &c. The Aquarium show in progress cannot even 
claim to be an aftermath of that, assome of us expected it might be, 
and it certainly is only in the smallest degree representative of 
recent progress But we do not quarrel with the Exhibition itself ; 
rather do we wonder why ever such а place as the Aquarium was 
fixed upon for an electrical exhibition, which is generally a place for 
doing business, and not whiling or “ prowling.” 

The stands in themselves are pretty well arranged as a whole, 
but the attendants at those which are located—as most of them of 
necessity are—around the variety entertainment" stage and 
water-butt, find life to contain more of the comic clement than 
serious business. | 

Having said thus much let us proceed to summarise the electrical 
apparatus and fittings with which the electrical trade is to be 
instructed, and to see which it is whispered Victoria Street con- 
sulting engineers went over en bloc just after the Exhibition was 
opened. 

ги а Hedges, McKrell & Taylor have а small show of various 
electric light fittings, measuring instruments, switch work, and 
accessories. Messrs. Pritchetts & Gold have a good exhibit of their 
secondary batteries and an electromobile; the batteries include 
their positive cast plate, with corrugated rib to prevent buckling, 
which has been on the market for the past 18 months. The electro- 
mobile is run by 40 of their pasted plate cells. The D.P. Battery 
Company, Limited, of Westminster, have an excellent exhibit of 
their latest batteries, for some of which new features are claimed. 
The Lowne's patent new household electric clock, which never 
wants winding or oiling, is shown by Messrs. R. M. Lowne 
and Sons, of Catford; the same firm also exhibit their patent 
electric wind vane for recording the velocity and direction 
of the wind. A small and strong outdoor transmitter automatically 
records the changes upon the indoor dial by means of a 
small battery. We understand that in the Lowne invention 
provision is made for automatically reducing the period of the 
electrical transmission to a unit of time, irrespective of the slow- 
ness or quickness of the movements of the vane. The instrument 
denotes eight points of the compass, and requires only five small 
wires from the transmitter to the dial. Messrs. Nuon, Watts & Co., 
of 82, Mark Lane, who are consulting marine engineers, and also 
electrical installation contractors, and do a good deal of electric 
ship lighting, have some of their electric light and heating appa- 
ratus and fittings, and telephone and bell appliances on view. 
Messrs. Geipel & Lange, of Westminster, show their well-known 
steam traps, steam separators, Ward Leonard rheostats and circuit 
breakers, the Vulcan motor meter, some small motors, centrator 
gearing, and okonite and Manson tapes. The Bristol Electric 
Safety Lamp Works have their portable lamps, and non-spilling 
pocket accumulators in evidence. The Acme Motor and Traction 
Company show two or three of their small motors for cars and 
launches, one of these doing service to drive a sand-blasting appa- 
ratus shown by Mr. M. de Leon. The Simplex conduit system 
is, of course, exhibited by the Simplex Steel Conduit Company. A 
variety of candelabra and other lighting fittings are shown by 
Messrs. W. Sitch & Co., of Berwick Street, W. 

One of the largest exhibits is that of the Consolidated Telephone 
Construction and Manufacturing Company, where an excellent 
collection of British made telephone apparatus is to be seen, also 
switchboard apparatus made by their Williamson & Joseph works 
at Canonbury. The Long-Schattner Electric Meter Company are 
exhibiting their electric prepayment meters as approved by the 
Board of Trade, also accumulator charging meters, the Atkinson- 
Schattner demand indicator, and the Schattner standard meter. 
The Bastian Meter Company arc in evidence with their meters, also 
approved by the Board of Trade, 
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Other shows which we may mention are Messrs. Harry W. Cox's 
large induction coils, of the manufacture of which he haslong made 
a speciality ; the Renewable Lamp Company's stand where, as at 
many other exhibitions, their interesting operations are shown in 
progress; the Gardner electric drill shown by the Gardner Electric 
Drill and Hammer Company, Limited, of Moorgate Street, E.C., 
this being driven by the Cassell self-regulating waterwheel for 
which power is obtained from the water main inthe building ; some 
" New Century " arc lamps, by the New Century Arc Ligbt Com- 
pany ; electro-medical appliances by the Excelsior Electric Com- 
peny; electric heating appliances by the Crown Electric Heating 
Company, of Bury Street, E.C.; insulating materials by Wilkins, 
Campbell & Co., of Mincing Lane; rock drills by the Ingersoll- 
Sargeant Drill Company. 

Messrs. Vandam have a very large and well-arranged assortment 
of electric lighting accessories, such as switches, fuses, incan- 
descent lamps in many fancy shades and shapes, their new com- 
bined fuse and switchboard, their 25-ampere H.V. switch, whose 
main point is the absence of any metal parts from the back; also 
measuring instruments and hundreds of things required in elec- 
trical installation work. Messrs. Foxcroft & Duncan, of Dalston, 
exhibit their Sappho" enclosed arc lamps, Phœnix arc lamps, 
"S. S" arc lamps, gravity measuring instruments, and other 
specialities of their manufacture. 

Electrical illuminations will be all the rage directly, and in view 
of the approaching coronation ceremonials and festivities, electric 
ighting firms will be booking a good deal of business of this 
description. The E.L.B. Company, whose system is quite familiar 
to our readers, make a brilliant show on the Aquarium fountains, 
their work being done by four men in the short space of only two 
days The stall of Messrs. Vandam & Co. is in part illuminated by 
Bank's patent electric lighting surface board. The O.T.B. system, 
as it is called, has for its main principle a prepared surface, the 
interior of which is arranged with metallic conductors and specially 
protected against damage by bad connections or damp. These con- 
ductors are arranged in such a manner tbat, by pressing the lamp 
or plug into the surface as far as it will go, the desired illumination 
is obtained. The lamps, globes, or plugs are arranged with spikes 
attached for inserting into the surface or cushion. 

Some electric signs are exhibited by Messrs. Taylor & Co., of 
Berners Street. 

Demonstrations and lecturettes on Marconi wireless telegraphy 
and the Tesla coil are among the items in the programme of 
Aquarium attractions, Mr. W. Lynd being tha lecturer. 
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CURRENT SPECIFICATIONS. 


LXXXVII.—WEST BROMWICH TRAMWAYS. 


SUMMARY. 


Extent of Contract.—Reconstruction and electrical equipment of 
tramways within the Borough of West Bromwich. 

Division of Contract. —Five sections:—(1) Supply of rails, tie-bars 
and points; (2) road work and rail bonding; (3) supply and erec- 
tion of trolley poles; (4) bonding and overhead work; (5) supply 
aad laying of feeder cables. 

Amount of Rails, dc, Hequired.—2,000 tons of steel girder rails, 
11,000 tie-bars, and 3,000 of Cooper & Howard Smith's patent 
joints. | 

Tensile Strength of Metal.—Not to be less than 40 tons рег вд. in. 
with an elongation of 15 per cent. in a leogth of 8 in. 

Length of Rails.—Ninety per cent. 45 ft. long, 10 per cent. not 
less than 30 ft. long. 

Rail Joints—To be Cooper & Howard Smith's patent in accord- 
ance with drawing supplied. 

Points, Crossing and Drain Eails.—To be supplied in numbers as 
specified. 

Roadwork and Rail Bonding.—About 12 miles of track measured 
as single track to 3 ft. 6 in. gauge to be laid in certain specified 
roads. 

Quality of Cement.—To comply with specified tests and re- 
quirements. 

Quality of Wood Blocks.—To be of best quality “Jarrah” or 
* Karri,” in blocks of specified size. 

Quality of Granite Paving Setts.—To be Mount Sorrell,” or other 
approved quarry. | 

Number of Trolley Poles.—446 in all, of three grades—8 of 
Class A, 190 of Class B, and 248 of Class C; Class A being for use 
as ен poles, Class B for span-wire poles, and Class C for centre 


po 

Bonds. To be of four different lengths, and either of Neptune 
vr Columbia“ type. 

Trolle W'ire.—To be equivalent in sectional area to 000 standard 
м ire gauge, not less than 95 per cent. conductivity. 

Overhead, Construction.— Tenders will be accepted for one or more 
ef three classes of insulators, one of these classes, viz., " B," not 
Le-iug applicable to span-wire construction. 

J ypes of Insulators.—Class A.—Gun-metal metal parts; insula- 
tion, any type other than that of red fibrous nature. Class /.— 
* Fylde ” insulating bushes to be used, made by Mr. J. B. Smith, 5, 
Blakiston Street Hast, Fleetwood. Only suitable for centre-pole 
construction. Class C.— Quin's patent insulators with gun-metal 
Dttiugs, made by Graut's Drill and Trolley Company, Ince, I. «ат 
Wi gau. | 


Section Boxes.—Each to contain two of ''Quin's" patent safety 
switches, as made by the British Insulated Wire Company 
Limited. 

Feeder Cables.—To be of specified sectional areas and lengths, 
paper insulated, lead covered, laid on the solid system in socketted 
earthenware troughs with earthenware lids manufactured by the 
Albion Clay Company, Limited, or other approved makers. The 
filliug-in material to consist of a mixture of sand, Stockholm tar, 
and resin boiled together in the proportions specified. 

Specified Dates of Delivery and Completion.—All at times and in 
quantities detailed in the specification. 

Penalty for Late Completion.—One half of 1 per cent. of contract 
sum per week. 

Terms of Payment.—Up to 80 per cent. of value of work executed 
during progress, 10 per cent. three months after acceptance of work 
by Corporation, 10 per cent. three months later. 

Period of Maintenance.—One year from date of acceptance of work 
by Corporation. | 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.— Acceptable, see 
comments below. 

Liobility for Night Work.—See comments below. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—January 17th, 1902. 


This specification is signed jointly by Mr. A. D. Greatorex 
A. M. I. C. E., the borough engineer, and Mr. R. C. Quin, M. I. E. E., 
M. I. M. E., the consulting engineer to the Corporation, and asks for 
the supply, lay ing, and erection of about 12 miles of single track of 
tramways to be worked on the overhead trolley system. It will be 
noticed from above summary that the contract is to be tendered for 
in a number of different sections, and we strongly advise all 
tenderers to very carefully study the wording of the specification 
before filling in their contract figures. 

In several sections the contingent liabilities require careful con- 
sideration; thus in Sections 2, 3, 4 and 5, the successful tenderer 
may be called upon, at the engineer's option, to carry out any 
portion of the outdoor work at night without any addition to the 
contract price, We consider this unfair to both parties to the con- 
tract, for none will deny that the cost of doing the work at night 
will be higher than during the day. It is open to the engineer to 
demand that any part he likes of the work shall be carried out 
under these more expensive conditions. If the contractor covers 
the whole risk in his tender, the Corporation may pay more 
than is necessary, while if the contractor has not thus covered the 
risk, it is unfair to him. In the same way, while in all sections but 
Sec. 2, the period of maintenance against defective workmanship 
and material is twelve months, and for Sec. 2 siz months, responsi- 
bility for any accident which may occur through the negligence of 
the contractor or not, is in Clause 18 expressly stated to be for a 

iod of two years from the date of acceptance of the work. 

It would also be advisable for tenderers to stipulate that the date 
of acceptance by the Corporation, on which the dates for the 
second and third payments, as well as the dates for free maintenance 
depend, should coincide with the opening of the line for public 
traffic, or else it might be possible under Clause 27 to defer pay- 
ments to the contractor even while the line is in beneficial use by 
the Corporation. The arbitration clause, though ample in other 
directions, does not provide for this contingency. 

But our most serious cause of complaint against the manner in 
which the specitication has been prepared lies in the repeated 
demands for special articles, to the exclusion of other appliances 
possibly quite as good. No one can read our summary without 
noting instances in which specially pateuted articles are asked for 
and the names of the manufacturers are given, while it would 
appear that in several cases the patentee is one of the engineers 
responsible for the preparation of the specification. We protest 
strongly against any such limitation of the right of a tenderer to 
choose his own way of meeting the requirements of a specification 
to which he tenders. In our opinion it is the fuuction of a 
consulting engineer to specify as clearly as he can the 
results he wishes obtained, leaving it open to manufacturers 
to make their own proposals as to how these ends are to be 
attained. 

We are glad to know tbat it is & most unusual feature in 
modern specifications to find an absolute demand for articles 
patented by one of the cngineers responsible for the preparation 
of the same. 


HIGH SPEED STEAM ENGINES.* 


By JOHN DAVIDSON. 


e 


MvcH has been written in the technical journalg, and many papers 
have been read before the various mechanical and electrical institu- 
tions of Great Britain, on this subject during the last few years; 
and in almost every article or paper some particular type of engine 
has been described as the best and most suited for doing its work 
when running ata high speed of rotation. Jn the paper which you 
are about to have read to you to-night it is intended to deal, geue- 


Paper read before the Liverpeol Engineering Society on 
December 4th, 1901. | : 
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rally, with engines of the quick revolution type, setting forth—as 
truly as can be expressed—the advantages they possess over 
engines of the slow speed, or more correctly speaking, slow revolu- 
tion type. 

The enormous demand for engines to drive generators for electric 
light, power and traction purposes during the last 10 to 15 years 
has led to the development of quite another type from that in 
general use even JO years ago, and has brought about quite a revolu- 
tion in engine building. 

Electric generators were first driven by engines of the slow revo- 
lution type through gearing—either ropes or belts, ёс, but this 
arrangement is now in almost every caso superseded by engines 
coupled direct to the generators, the majority being engines of the 
quick revolution type, and thereby the losses due to the inter- 
mediate gearing, viz., ropes or belts, have been entirely dispensed 
with. This means economy in steam consumption, space occupied, 
and initial outlay for plant. Of course engines for electrical work 
are not the only ones built of the quick revolution type, as engines 
bave been constructed for many years past, and many are in course 
of construction, for driving propellers for torpedo boats, &c., where 
it is absolutely necessary to get the maximum power with the 
minimum weight of machinery. Engines built for this class of work 
are of the most excellent design, and the best material possible has 
been used in the construction of the same, and the author thinks he 
is safe in saying that the want of extremely quick revolution engines 
for torpedo boats bas led to greater development in design of this 
class of engine, more even than in those required for electrical work; 
but there is one difference, and that is, engines for electrical work 
have to be able to work at their highest speed continuously, whercas 
engines for torpedo boate have only to work for short periods at 
full speed. 

Again, engines of the quick revolution type are now not only 
being used for driving electrical generators, &c., and for torpedo 
boats, but are being adapted for every class of work for which 
engines are used, viz., for driving machine shops, cotton mills, paper 
mills, &c. 

The development of the design of quick revolution engines has 
not been of mushroom growtb, and the present examples of high 
class engines of this type nre the result of many years of thought 
and labour by the leading quick revolution engine builders of the 
present day. 

lt may seem to many at first thought that there is nothing diff- 
cult or marvellous in making an engine run satisfactorily at, say, 
from 400 to 500 revolutions per miuute, and to develop, say, from 
100 to 150 H. P., but to do this satisfactorily has necessitated many 
alterations in the details of engines as made for ruuning at slow 
speeds of rotation; but this is history. 

The quick revolution engine has long since proved to be a success, 
and has come to stay, and for electric light and power, the speed 
at which the engire should revolve is now limited, in most cases, 
by the builders of the generators, and not by the difficulties 
expected due to high speed in the engine itself. Engines of the 
quick revolution type can be thoroughly relied on, and the wear of 
all parts has proved, after long experience, not to be excessive. An 
increase in speed in engines has been found to develop many advan- 
tages in the way of economy in steam consumption this economy 
increasing as the speed increases. Some disadvantages, or what 
might be described or imagined a8 such by many people, are, of 
course, developed, but these are out-balanced by the advantages 
developed, so they really cannot be taken into consideration. 

The first in the field, or the first to develop an engine 
of the quick-revolution single acting type to run satisfactorily, was 
the late Mr. Willans, but since then many firms have joined in the 
game and are succeeding in building engines of the doublc-acting 
ty pe. 
ye the most important of those who have taken up the 
development of the double-actiug type of engine must be mentioned 
Messrs. Belliss & Co. and Messrs. Browett, Lindley & Co., Messrs. 
Pelliss truly being the pioneers of the forced lubrication type of 
engine. 

One of the greatest troubles some engineers think will be 
developed with quick-revolution engines, or which will have to be 
overcome, is to be able to get the valve gears to work satisfactorily 
when running at anything over from 90 to 100 revolutions per 
minute; but engines of all powers have been made to work satisfac- 
torily at much higher speeds when fitted with slide and piston 
valves driven by simple valve gears, and with this class of gear 
there can be no question whatever as to durability of mechanism if 
thoughtfully and carefully designed, and with large bearing surfaces 
provided at various poiats. | 

There is another type of engine, which the author does not pro- 
pose to deal with in this paper—viz., the steam turbine - connected 
with the development of which the name of tbe Hon. Charles 
Parsons will ever live. With this type of engine it seems there is 
hardly any limit to speed of rotation. The developments iu this 
direction during the last few years have been something wonderful, 
and most certainly there is a great future for the steam turbine. 

One of the questions which must present iteelf to everybody is: 
Why run, engines at high specds of rotation, aud what are the 
advantages to be gained by doing s^? What is wrong with the 
slow revolution engines fitted with, say, Corliss trip gear, with their 
beautiful and fancy mechanisms, with numberless joiuts and links, 
guaranteed to cut off in a very small fraction of a second, and make 
a pretty indicator diagram? Surely not only to obtain a square 
corner en the indicator diagram, and certainly not for cheapness. 
Again, the majority of slow revolution engines are of the horizontal 
type. Why should we not have kept to this type of engine ? 

Some of the advantages claimed, say, for the famous Corliss slow- 
revolution type of engine are:— 

(a) Perfect drainage of cyliuders (with horizontal engines), and 


separate ports for steam and exhaust, and these, the author maintains 
are the only great advantages. 

a Small clearance volume in cylinders. 

(c) Beautifulsteam distribution, and 

(d) Separate ports for steam and exhaust. 

(e) Easy to get at and lubricate, being all near the ground floor 

(f) Automatic expausion made easy. 

Against these may be placed some disadvantages, viz. :— 

(a) Four valves to each cyliuder. 

(^) Enormous number of joints with the Corliss type of gear, all 
wanting lubricating and keeping iu repair. 

(c) Cylinders wearing oval in the horizontal engines which give 
the perfect drainage. 

(d) Great floor space for power developed. 

(e) Expensive foundations and buildings. 

(7) Bad turning effort, excessively heavy tly-wheels being necessary, 
iu many cases, to keep the angular variation within the necessary 
limits, especially for electrical work. 

(у) Great amount of labour for running engines of this type, so 
many joints having to be lubricated by hand, &c. 

(А) Expense of repairs; во many joints to keep in order. 

For consideration, we will place side by side with this list the 
various advantages and disadvantages of an enclosed quick revoiu- 
tion engiue of modern design :— 

Small space occupied. 

Lightness. 

Reduced cost of engine, and, when coupled to au electrical gene- 
rator, reduced cost of generator also. 

Great saving in cost of foundations and buildings. 

Reduced initial condensation in cylinders due to short time of 
exposure of cylinders to temperature of exhaust, and cousequent 
gain in economy. 

Less area of surfacc exposed, reducing losses due to radiation. 

Very simple valves aud gears. 

All workiny parts automatically lubricated. 

Very little labour required for the management and running of 
engines. 

Very little wear, owing to perfect system of lubrication, &c. 
which cannot be adopted with an open type engine. 

The disadvantages wbich might be imagined may be summarised 
as follows :— 

Large cicarance space and loss of economy thereby. 

Great wear and great liability for the various joints to knock 
due to the sudden reversals of stresses in double-acting engines. 

Vibration. 

Frequent adjustments which one might think necessary. 

Having just noticed the various advantages and disadvantages of 
both types of engiues, aud assuming the above list of these advan- 
tages and disadvantages, for the present, as correct, you will agree 
with the author—for the time being, at any rate—when he says 
that the quick revolution engine must be the favourite, for it 
appears that it is the most economical, requires the least repairs, 
aud is the cheapest cugine. 

One of the most important questions here arises— What speed 
can an engine be safely ran at? What is the maximum speed it is 
possible to design an engine to run? Taking the proportions of 
engines as now built as standards by the leading quick revolution 
engine builders, it appears on the face of it that speed can very 
easily be put np considerably without leading to trouble, these 
engines being capable of running for weeks, and in many cases, 
months, without being shut down; and speaking generally it 
is not even necessary to make any adjustment whatsoever after an 
engine of this type has been running for six months without 
stopping (note example given later) The advantages of quick 
revolution engines having thus been taken for granted, why not 
increase the speed of engines still more? In Table I. the author 
gives a list of speeds of engines of various powers which are about 
an average of present day practice :— 
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TABLE I. 

LH P. Revs. per minute, Piston speed. 
50 550 T 475 
100 5CO is 500 
150 450 i 600 
200 400 я 600 
300 375 eus 625 
400 3^0 Lus 650 
600 325 т 700 
1,0.0 30) 700 


If these engines have thus gained advantages by running at the 
present speeds, greater advantages may naturally be expected by 
running at the higher speed. To consider this we must look into 
the matterin detail. Taking an engine, say, of a two-crank com- 
pound ty pe of 500 1.H.P. as having, say, 12 in. stroke, and running at 
350 revolutions per minute; what is to prevent this engine being 
run at 450 revolutions and still giving 500 L H..? Leaving the stroke 
the same, the cvlinders would be reduced in diameter, but the 
piston speed would be increased to 900 ft. per miu, ute —being rather 
high for present day practice in connection with quick 1evolution 
engines, but even this is reached iu many slow revolution engines ; 
so why not have it here? The increase iu speed, however, has 
many effects, aud has а limit i.depeudent of wear; one effect it 
has is on the ports, as tl.ese must be of larger area to admit the 
steam to the cylinder and so increase the clearance volume; also 
the inertia of the parts is increased as the square of tue sj ed; 
a3 we require less parts to give the same power when running at the 
higher speed the weight will be decreased, but, unfortunately, 
not pro rata ; во in the inertia effects we have a limit. Up toa 
certain speed the inertia of the reciprocating parts has an equalising 
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effect upon the pressure on the crankpin, and consequently upon 
the turning effort of the engine, but beyond that speed trouble 
begins to arise due to shocks and vibration, unless the parts be 
thoroughly balanced. 'To overcome these difficulties the weight 
of the parts must be lightened and the best materials possible used 
to ensure the necessary factor of safety in all parts under stress. Of 
thiskind of work we have some of the finest examples in engines 
built for torpedo boats. . 

Assuming then that inthe inertia effect caused by the weight of the 
5 we have a limit, even with the reduced 
cylinders, which, of course, means that we cannot exceed a certain 
piston speed ; the next question to deal with is the stroke of the 
engine, which, again, at the same time, also lightens the parts, and 
therefore reduces the effects of the inertia. It would be a most 
interesting point to find where the limit will be to the speed of 
rotation with reciprocating engines, and to what extent the stroke 
may be reduced fora given power. As engines are now designed 
and are made as standards by the present builders of quick-revolu- 
Gon engines, they have not а a limit in either of these direc- 
tions. The piston speed of engines built for torpedo boats reaches 
1,200 ft. minute, and for short periods, at any rate, engines can 
be run at this speed satisfactorily. With special lines and pistons, 
Ge, what is there to prevent us from building engines with very short 
stroke with the piston speed reaching 1,200 ft. per minute ? And it 


may also be mentioned that the stroke has not yet been reduced to. 


euch an extent as to bring the crankpins to appear as eccentrics on 
the shaft. 

Single and Double- Acting Engines. When quick revolution engines 
were first introduced, it was claimed that the only engine suitable for 
that purpose was one of the single-acting type with constant thrust. 


With this engine no reversal of stress in the parte—and, consequently, . 


no lost motion and no knock—appeared. On this account it was main- 
tained, and no doubt correctly, that there would be less wear in the 
journals and crank-pins than ina double-acting 9 running at 
even half the speed; and when the system of forced lubrication was 
first adopted by a well-known firm it was referred to by one engi- 
neer of repute as an ingenious and bold attempt to evade the 
natural difficulties which the case presents; but was it not a proper 
means to an end? Does not building a single-acting engine for the 
sake of running at high rotative speeds rather seem a round-about 
way of achieving this end? At the game speed, twice the volume 
is required in the cylinder of a single-acting engine to give the 
same power as that of a double-acting engine ; and, therefore, unless 
you build tandem engines—which leads to great complications— 
yery much space is required; but, nevertheless, thousands of single- 
acting engines are in use, and hundreds in hand at the present time, 
and they certainly run quietly under load, if properly built, and 


will not knock until they tumble to pieces when worn out. Re- 


garding single-acting quick revolution engines, and whilst speaking 
of them running quietly and not giving trouble, the author would 
bere like to repeat a little conversation which took place between 
two well-known engineers some years ago; this he quotes from a 
peper given in 1895. One gentleman, when discussing the Willans 
engine, said, I really do not know what there is inside a Willans 
engine, buf I know there are three holes in it: one hole where the 
steam goes in, another where the steam goes out, and another where 
you put the oil in; and if I only pay proper attention to these toles 
everything will go all right." This the author quite believes, as he 
himself bas stood by some of the Willans engines and could hardly 
tell that they were running without looking at some revolving part 
outside the engine. But he has also stood by a double-acting 
enclosed forced lubrication engine running under load, and could 
hardly tell that this engine was running. Therefore, it scems 
poesible to the author that a double-acting engine may be made to 
run as silently as the single-acting ; and, power for power, only half 
the size. 

Let us look into the question of single-acting engines a little in 
detail. A single-acting engine is one in which the power is trans- 
mitted from the piston in one direction only, which, in a vertical 
engine, for various reasons, is always a downward direction ; there- 
fore, the crankpin gets a push on the down-stroke, and has to lift the 
parts on tbe up-stroke, these parts duriug that portion of the travel 
doing nothing; in fact, tending to retard the speed of rotation of 
the crankshaft. What is the use of causing a piston, which must be 
twice the size of that of a double-acting engine, to traverse twice 
the distance necessary to do a given amount of work? This leads 
to 4 point which is often ignored, viz., the mechanical efficiency of 
a single-acting engine. Is it possible under these conditions to 
obtain the same mechanical efficiency with a single-acting engine 
as that of a double-acting? In the double-acting type we have 

on the pius and bearings both on the up and down-stroke, 

ue to tbe pressure of the steam on the pistons, and transmitting 
power to the crankshaft. Due to this pressure, there is a certain 
amount of friction in all the bearings of the engine. In the single- 
acting engine we have pressure, due to the steam on the piston 
doing work on the down-stroke, and pressure on the bearings on 
the up-stroke, due to compression or the air cushion to keep the 
parte in constant thrust; during this period no work is done. At 
the lighter loads on the engine we have very light pressures, due to 
steam on all parts in a double-acting engine, but in a single-acting 
engine we have always the pressure on the crankpin on the up- 
stroke, this being a constant quantity. It must, therefore, be 
admitted, from theoretical considerations alone, that the single- 
acting engine cannot be as efficient as the double-acting one, 
and from the results of actual tests the author has in his 
possession, this appears to be so in practice. This is only what 
could be expected, as it cannot be possible to lubricate a 
single-acting engine more efficiently than a double-acting one; in 
fact, on the face of it, it does not seem possible to lubricate it as well, 
the bearings always being under pressure in one direction. It has 


been proved ovér and over again that it is possible to make an 
engine of the double-acting type to work silently at speeds equal to 
any single-acting engine now running; and, if во, what, then, is the 
advantage in the way of spced that the single-acting type of engine 
has over the double-acting type? 

Durability.—The most prevalent idea respecting quick revolution 
engines is that, owing to the number of revolutions, and the con- 
sequent changes in the direction of pressures on the parts, in the 
double-acting engíne, all working jointe must wear very rapidly, 
and very much more so than in slow-revolution engines. This 
undoubtedly would be the case in a double-acting engine, were it 
not for the excellent means of lubrication that are provided. In an 
engine of this type allthe pins, journals, and slides are made of 
ample area, so that the pressure per square inch may be reduced to 
such a figure as has been found most suitable in practice. To illus- 
trate this point, we will take an ordinary marine type compound 
engine as an example. In ordinary practice the maximum pressure 
per square inch on the crosshead pin is about 1,500 Ibs., the pressure 
per square inch on the slides about 60 to 70 lbs., on the crank-pins, 
500 to 600 lbs. per square inch on the journals, 400 lbs. per square 
inch; whereas, in à modern double-acting quick revolution engine, 
these pressures do not, on the average, exceed the following :— 

Crosshead pins 1,000 lbs. per square inch. 
Slides ... e. 40 # is 
Crank-pin . 400 » s 
Journals *. 250 з ii 


and all the above-mentioned jointe, &c., in a double-acting engine 
are supplied with oil under pressure from a special pump, driven in 
most cases from one of the eccentrics driving the valves. By this 
means every working surface is kept flooded with oil, and whenever 
the pressure is relieved from off that surface—or, say, between the 
pin and the bearing, the oil is there, under pressure, ready to spread 
itself between the surfaces, so that, when working, the shaft or pins 
never come in direct contact with their respective bearings, always 
being separated by a film of oil. | 

Owing to this necessity for ample lubrication, it has been found 
necessary to enclose all the working parts of a quick revolution 
engine in a suitable cast-iron frame, or its equivalent. This pre- 
vents the oil being thrown about while the engine is working ; but 
another great advantage is that it prevents any dirt or grit getting 
into the working parts and so causing heating of the bearings. An 
objection has been raised to this closing-in of the engines, as it is 
thought that the parts are thus made inaccessible, but the experi- 
ence gained by the leading builders of quick revolution engines has 
enabled them to design engines, in which, while having the working 
parts entirely enclosed, by removing one or two doors in the frame 
everything is made perfectly accessible, and any part can be re- 
moved without any difficulty whatever. 


(To be continued.) 
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NEW PATENTS AND ABSTRACTS OP 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Тиомрвои & Co., Electrical Patent 
Agenta, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


26,087. “ Ап improved rebate system for the sale of electric energy. 
G. MARINIER. December 21st. 


26,098. “Improvements in apparatus for controlling electric. motors." 
J. H. HixbLE. December 2186, 


26,112, “Improvements in primary electric cells or batteries." S. G. WIDER 
December 21st. 
26,119. A fuse carrier with spring action, for use on distribution boards 


used for electric lighting and power purposes." G. Turnock. December 21st. 


26,191. Improvemente in electric insulators for high potential lines.” THE 
BriTisH Тномвох-Носвтох COMPANY, LIMITED. (C. E. Barry, United States.) 
December alst. (Complete.) 


26,182. Improvements in electric circuit breakers.” 
THoxsoN-HotsTON CoMrANY, LIMITED. 
United States.) 


26,188. ‘Improvements in glowers for pyro-electric lamps and process of 
making the same.” THE BnirisH THoxsoN-HousroN Company, LIMITED. 
(C. P. Steinmetz, United States.) December 21st. (Complete.) 

26,134. * Improvements in means for transmitting synchronous motion to 
distant points.’ THE British THomson-Houston Company, LIMITED. 
(L. Saxon, United States.) December 215+. (Complete.) 

26,185. * Improvements in means for starting alternating current dynamo- 
electric machines.“ THF BRITIsH THowxsoN.HovsToN Company, LIMITED. 
(J. E. Woodbridge, United States.) December 21st. (Complete.) 

28,186. Improvements in ground detectors for electric circuits." THE 
BritisH THOMSON-Hovuston Company, ІлмітЕр. (C. C. Badeau, United States. 
December 21st. (Complete.) 


THE BRITISH 
(E. M. Hewlett and C. E. Badeau, 
December 21st. (Complete.) 


26,187. “Improvements in electric railways.“ Tur British THOMSON- 
Houston Company, LiMxiTED. (W. B. Potter, United States.) December 215$. 
( Complete.) 

28,138. Improvements in electric railways.” Tue British Thousox- 
Houston Company, LIAI TED. (W. B. Potter, United States.) December 215. 
( Complete.) 

26,189. Improvements in electrolytic arc lights.” THe BRITISH THOMSON- 


Носвтох Company, LiMITED, 
(Complete.) 


5 “А new or improved electric trumpet." E. R. DALE. 
8t. 


с .. 26,161. “Improvements in hoods for use in connection with telephones." 
E. W. SMITH. December 21st. 


A 0 "Improvements in electric arc lamps." E. BaTavLT. December 
rd. 


(W. T. Dean, United States.) December lst. 


December 


. аа 
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26,208. ‘Improvements in horse-shoe electro-magnets.” Р. BCHNEIB&R. 
December 28rd. (Complete.) 


` 96,227. “Improvements relating to electro-magnetic switches, and to 
methods of controlling or operating the same.” Н. H. Lake. (McElroy- 
ш Electric Railway System, United States.) December 28rd. (Com- 
plete. 


26,241. ‘Improvements in apparatus for signalling between ships, shore and 
other objects by means of electric or Hertzian waves.” G.HvucHEs. (M. A. 
Moray, Trinidad.) December 28rd. 


. 26,951. “Improved means and appliance for starting electric lamps of the 
'Nernst' kind." Е, Cervenxa. December 28rd. (Complete.) 


96,807. “Improvements in connection with mess counters for telephone 
exchanges." H. OPPENHEIMER. (Actiengesellschaft Mix & Genest, Germany.) 
December 24th. | 


$6,916. “Improvements in means for regulating electrical oscillations.” 
J. A, FLEMING. December 24th. 


20,8298. '' Means of performing electro-chemical reactions." R. PEARSON and 
O. MancH. December 24th. 


26,841. “ Improvements in multiple conductors for electrical distribution." 
THE BRTIsH Тномвом - Houston MPANY, LiMITED. (А. D. Lunt, United 
States.) December 24th. (Complete.) 


. 26,849. “ Improvements in electric arc lamps." THe British Тномвон- 
pie он Ілмітер. (E. Thomson, United States.) December 24th. 
omplete. 


96,848. ''Improvements in electric arc lamps." THE British THOMSON- 
ОО i 5 ІлмітЕр, (A. G. Davis, United States. December 24th. 
mplete. 


26,844. “Improvements in insulated electric conductors.” THE BRITISH 
THROoMSON-HovsTON Company, Limiten. (W. Le Roy Emmet and W. 8. Clark, 
United States.) December 24th. (Complete.) - 


26,845. “Improvements in means for transmitting electrical energy." THE 
British THomson-Hovston Company, LIMITED, (J. E. Woodbridge, United 
States.) December 24th. (Complete.) 


96,846. "Improvements in controllers for electric automobile vehicles.” Tum 
Bnrrian THomson - Houston Company, LruiTED. (Н. Lemp, United States.) 
December 24th. (Complete.) 


26,847. "Improvements in systems of electric generation and distribution." 
Tse BRITISH THomson-Hovston Company, LiMiTED. (E. M. Hewlett, United 
States.) December 24th. (Complete.) 


26,348. “Improvements in starting alternating electric current machines.” 
THE British Тномвом-Носвтом MPANY, LIMITED. (J. E. Woodbridge, 
United States.] December 24th. (Complete.) 


26 349. ‘Improvements in electric transmission of power." THE BRITISH 
THoMSON - Houston Company, LiMiTED. (E. M. Hewlett, United States.) 
December 24th. (Complete.) 


26,858. “Improvements in or гаш to circuit breakers for electric current- 
circuits," E. F. Mov, P. H. Bastiz, and E. Е. Moy, Limitep. December 24th. 


26,868. “ Ап improved insulating material and process of manufacture ot 
same.” V. KARAVODINE. December 94th. 


26,369. '' Method of and means for fransmitting power from electro-magnetic 
део to movabie bodies.“ R. T. GnascopnINE and H. Н. Ккквноьк. Decem- 
ег . | 


26,878. "Improveménts in microphones or microphone transmitters for 
electrical sound transmission." F. W. SENBEIL. December 24th. e (Complete.) 


26,877. ‘Improvements in induction electric meters." О. T. BLATRHV. Decem- 
ber 24th. (Complete). 


26,887. “A new or improved maximum demand indicator for electric 
currents." W. G. HiBBiNS. December 24th 


26.8939. Improvements in telephonic transmission, and 18 * paratus ihe 
for.“ D. Н. Sturman. December Aich. | j Р PIS 
26,490. “Improvements іп the method of and means for ascertaining and 


recording the consumption of current in electrical traction." C. H. BERR 
W. T. Hitt. December 27th. EM 


26,474. ''Improvements in electrical valve apparatus for actuating the air 
brakes of railway trains." C. D. ABEL. (Siemens & Halske Aktien Gesellschaft, 
Germany.) December 27th, 


26,175. Improvements in maximum demand indicators for measuring and 
a rate electrical currents." W. R. RipixG8 and VERITYS, LIMITED. Decem- 
er a 


26,476. ‘‘An improved electric switch." S. B. MARSHALL.” December 27th. 
mL " Improvements in electric telegraphy.” A. B. Товім. December 


26,488. Improvements in electric demand indicators." Н. G. LORRAIN. 
(H. A. Macdonald, France.) December 27th. 


26,487. “ Carbide electrodes for arc lamps and process of manufacturing the 
same.” К. HorrELT. December 27th. 


26,510. Ап improved ‘resistance ball,’ applicable to overhead tramwa 
wires." J. A. PENNY. December 28th. MES: ? 


26,510. Improvements relating to the laying of underground electric con- 
ductors for lighting and power.” W. P. Тномрвох. (Е. Davis, Belgium.) 
December 28th. (Complete.) 


26,558. ‘Improvements in cable drum wagons.” 8, RAWLINSON, W. Raw- 
LINSON and J. RAWLINSON. December 80th. 


26,566. Party line telephone system.” F. Е. MavBunny. December 80th. 
(Complete.) 


26,604. “Improvements in instruments for recording varying magnetic fields 
or the currents producing them." SIEMENS Bros. & Co., LIuIrED. (Siemens 
and Halske, Aktien Gesellschaft, Germany.) December 80th. (Complete.) 


POIDS " Improvements in electric telegraphy.” А. B. Tusi. December 


26,634. “ Means for connecting an alarm bell in a local system to the telephone 
exchange." P. RABBIDGE. December 30th. 


_ 26,646. “Improved method of, and means for lubricating the axles or bear- 
ings of tramcars and wagons used on electric tramways and light railways." 
E. J. SANER. December 318. 


200029, ора отсода m parana for hermetically enclosing and in- 
sulating the junctions of conductors for electric currents and other purposes." 
V. BonNAND and F. C. LyX DE. December 31st. EE 


26,659. ''Improvements in electrio light brackets or pendants.” R. WALL- 
work and С. Н, WALLWORK. December 81st. 


26,673. Improvements in apparatus for the generation and electrolytic 
application of electric currents.” F. E. ELMOREB. December 8156. 


26,690. ‘Improvements in electric arc lamps." 
Houston Company, LIMITED., 
(Complete.) 


20,601.  '' Improvements in electric circuit controllers.” 
TuoxsoN-HousroN Company, LIMITED, 
December 3156. (Complete.) 

26,692. * Improvements in electric current limiting devices," THE BRITISH 
Тномѕох-Ногзтох Comrany, Limirep, (S. L. G. Knox, United States.) 
December 8156. (Complete.) 


: 26,698. "Improvements in electric circuit breakers.” THe BRITISH 
Тномвом-Ногхтом Company, LixirED, (R. H. Read, United States.) Decem- 
ber81st. (Complete.) 

26,604. "Improvements in electric circuit breakers." Tue BRITISH 


Тномѕох.Ногвтом CoMraNY, Limitep. (R. H. Read, United States.) Decem- 
ber 3136, (Complete.) 


26,695. ‘Improvements in dynamo-electric machines." Tie British 
THoOMsON-Houston Company, LIMITED, (Н. Geisenhoner, United States.) 
December 81st. (Complete.) 


THE BaritisH THOMSON- 
(E. Thomson, United States.) December Sist. 


THE BRITISH 
(E. M. Hewlett, United States.) 


26,696. “Improvements in electric rheoetats." . Tum British 'lHOMSON-— 
Houston Company, Limited. (J. L. Hall, United States.) December 318%. 
(Complete.) 

26,697. “Improvements in electric rheostats." THE British THOMSON- 
Houston Company, Limitep. (W. C. Yates, United States.) December Bist. 
(Complete.) : 

26,698. “Improvements in systems of electric distribution." THe BRITISH 
THoMxsoN-HovsToN Company, LIMITED. (С. P. Steinmetz, United States.) 
December 81st. (Complete.) 

26,699. ‘Improvements in the manufacture ot filaments for incandescing 
electric lamps." W. L. VoELKER. December 81st. 


26,700. ‘‘ Improvements relating to the electric lighting of railway trains and 
to apparatus therefor.” D. C. Henry. December 8lst. (Complete.) 


26,702. ‘* Improvements in controlling devices for connecting storage 
batteries with a charging circuit." J. W. Stover and N. H, Surex. December 
Bist. ( Complete.) 

26,721. Improvements in material and devices for electric insulation, and 
the formation and protection of electric distributing systems, cables and the 
like." W. W. PILKINGTON апа W. R. ORMANDY. December 81st. 


96,748. "Improvements in electric arc lamps.“ J. H. HALLBERG. December 
81st. (Complete.) 


26,746. A new or improved process or method of manufacturing electric or 
other lamp globes.” E. Bomm. December 815%. ; 

26,748. “A safety indicating apparatus for electric line - wire circuits.” 
SigMzNS Bros. & Oo., LiwiTED. (Siemens & Halske, Aktien- Gesellschaft, 
Germany.) December 81st. (Complete) 


26,749. “Improvements in safety fuses.” SIEMENS Bros. & Co., LIMITED. 
(Siemens & Halske, Aktien - Gesellschaft, Germany.) December 81st. (Complete.) 


26,759. Improvements іп or relating to means for supplying current to 
electric vehicles.” W. L. Wise. (Maschinenfabrik, Oerliken, Switzerland.) 
December 81st. i ' 
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' ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 'Thempeon 
and Co., 892, High Holborn, W.O., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1900. 


2,710. “‘Improvementa in electricity meters." И. M. Mordey and d. C. Frieker. 
Dated February 10th, 1000 Clockwork geared to & counter is driven by a spring 
or weight, and has an escapement controlled electro-magnetically only, so that 
it stops in &n extreme position when no current is passing, but otherwise 
is returned to a middle position by the action of the current to be 
measured, its momentum continuing the movement; the escapement and 
clockwork thus move at a rate proportional to the current passing. The 
escapement may consist of an ordinary escape-wheel and an anchor having a 
forked arm, which engages an ecoentric pin on a shaft, carrying an armature. 
This may be a non-conducting disc carrying several parallel soft wires. It 
oscillates within stationary coils carrying the current to be measured or а pro- 
portion thereof, placed so that they tend to set the armature wires axially, as 
shown, and the anchor in its middle position. The conditions of proper wor 

and suitable dimensions are specified. The armature may otherwise be asm 


. bundle of wires, or a thin strip of iron, situated between stationary iron poles, 


which either extend inwards from the ends of an open rectangular core, or are 
the middle limbs of two separate E-shaped cores. An open ding surrounds 
the armature and the pole-pieces or the outer limbs of the E cores, to obtain pro- 
portional readings. The outer limbs of the Е coresrepel the armature from this 
extreme position. To prevent the armature from being stopped in its middle 
position if the current increases wbile i$ is moving slowly, the armature may 
carry а small weight tending to move it to either side. Or the main current 
coil may be short circuited while the armature is near its middle position, by 
providing the armature shaft with a flat surface to drop an anti-friction wheel 
and a switch lever at that time, making contact with a contact screw. Ina 
modification, this contact connects a solenoid in parallel with the main current 
coil, the solenoid then moving & core and spring switch to short circuit iteelf and 
the main coil. The clockwork may be provided with automatic winding 
apparatus. 


2,707. ‘improvements in long-distance relay magnetic telephones." J. Reseed 
and J. F. Gouin. Dated February 12th, 1900. Magneto-telephones for use as 
relays are formed with magnete carrying coils set on either side of single or 
double diaphragms. The whole of the parts are enclosed in a hermetically- 
closed casing of non-magnetic material which is in turn enclosed in a four part 
protective surface. The strands of the cable are separated and clamped over 
the outer surface. The telephone diaphragms may be of magnetic or other 
material, in some cases & semi-circular permanent magnet being supported over 
the outer face of the diaphragm. . 


2,738. imprevemente in olectrical aro furnaces.” J. Y. Johsson. (Com- 
municated.) Dated February 12th, 1900. An arc furnace of large size is pro- 
vided with a number of separate upper electrodes of limited size independently 
adjustable, and situated at such distances apart that a uniform temperature 1з. 
maintained over the whole area of the furnace. The furnace is worked discon- 
tinuously, each charge being drawn separately. The main object is to avoid 
losses due to the absence of fresh material and the production of exoessive 
temperatures near the middle parts of large electrodes. The invention is dis- 
tingvished from those described in Specifications Nos. 27,801, л.р. 1896, and 
No. 4,138, 4.D. 1897, in that the materials do not pass all the electrodes succes- 
sively and travelling arcs are not employed. The invention is applicable to 
furnaces for making calcium carbide aad smelting. 


2,707. ''improvements in ooherers in telephonic and telegraphic tilag.” 
A. $. Ророу. Dated February 12th, 1900. In telegraph or telephone signalling 
by Hertzian radiation, the coherer is arranged with two metal plates secured їп 
a glass tube and containing between them metal or carbon „55 
crushed up small steel balls. The spaces between the plates may be divid 
into compartments. Telephones may be arranged in the local cirouit with or 
without an induotion coil. | 


2,842. ''improvements in and rolating to thormostatio баки аррагаше." 
. 8. Brookes. (Communicated.) Dated February 13th, 1900. elates to an 
erence for changing electrical connections when the temperature rises above 
a limit. 


8,802. ‘‘ improvements in electrio traction motors." С. Richter and R. T. 
Esohler. Dated February 18th, 1900. Ап electric traction motor is combined 
with the wheel of the vehicle. Upon the axle is mounted & hollow wheel com- 
posed of two sections united together by bolts and nuts, so that &ccess can 
readily be obtained to the interior. The armature and commutator are carried 
by one of the sections while the field magnet is secured to the axle. The 
brushes are mounted in recesses formed in the tield-magnet core; to permit of 
ready access to them, openings are formed in the other section, and provided 
with covers. Current is supplied to the motor by conductors running through 
the hollow axle. 


2,880. Improved system of and means for regulating eleotrio motors and the 
liko.” W. M. Cooley. Dated February 18th, 1900. Relates to the regula- 
tion of the speed and torque of electromotors used on electrically-propelled 
vehicles and for other purposes, by connecting across the main feeders an 
electromotive force opposing or absorbing medium of practically constant 
value, with the different parts thereof in series with the motors to be regu- 
lated, and by varying the air-gap density, and by varying the driving connections 
of the motors, 
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MOTIVE POWER FROM BLAST 
FURNACE GASES. 


As we have in the past devoted considerable sy ace to articles 
on the utilisation of blast furnace gas, we think it will be 
well, after the lapse of a year, to give carcful attention to a 
paper on the same lines, recently submitted by Mr. Bryan 
Donkin to the Institution of Civil Eugineers. 

The author naturally first considered the importance of 
the discovery, made within the last few years, that power 
could be effectively and economically developed from this 
abundant source, when employed through the agency of 
gas engines. Mr. Donkin, in giving the annual pro- 
duction of поп in the world as 40 million tons, did 
not attempt to show what meusure of power could be 
developed by the gases which pass off from the furnaccs 
producing this weight of iron. It generally requires at 
least 1 ton of coke, or its equivalent, to produce 1 ton 
of iron, and the volume of gas evolved during the con- 
sumption of this weight of coke is about 170,000 cub. ft. 

40,000,000 tons per year = 4,566 tons of fuel per hour, 
and the volume of gas per hour issuing from the furnaces 
would be about 776 million cub. ft. Allowing 120 cub. ft. 
of gas per J.H.P.-hour, there would be, if the whole of this 
gas could be employed for power development, no less than 
6,468,500 H.P. 

This gas is partially used at the present time for heating 
the hot-air stoves, and for raising steam by combustion 
under boilers; however, at least four times the power 
developed by its use in steam boilers can be obtained by its 
direct employment in internal combustion engines. Mr. 
Donkin says that till within about half a century this gas 
had all been wasted ; then, later, part was used in boilers and 


stoves. 
Now that the gas can be turned to such profitable 


account, it is probable that there will be a great increase in 


the adoption of closed tops to the furnaces, where they do 
not already exist, and also the installation of gas engines will 
most probably be more rapid than was the case of the appli- 
cation of the gas to stoves and boilers. 

Even when the gas is utilised for steam- raising and air- 
blast heating, there should be a considerable volume of gas 
available, after supplying the power requirements of the 
furnace; the adoption of gas engines for blowing and 
other power will very greatly increase the volume of gas 
available for profitable application. 

For heating air-blast stoves the blast furnace gas is far 
from efficient owing to its low thermal value, while the 
dust it holds in suspension rapidly covers the surfaces to 
be heated with a very badly conducting material, besides 
clogging up the passages. Where the power can be fully 
and profitably applied, it will be more economical to 
employ common producer gas, from slack coal, for 
heating the stoves, and to use the blast furnace gas in 


A high thermal efficiency can in this way 
с 


gas engines. 
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be obtained from blast furnace gas, poor as it is in com- 
bustible, while the gas from producers using slack coal will 
be much more efficient ſrom a heating point of consideration, 
besides which, the stoves would seldom require cleaning, as the 
chief deposit would be carbonaceous, and this could readily 
be removed by burning. 

The author said that with the present methods of utilising 
these gases, about 10 per cent. was lost by leakage, 28 per 
cent. was applied to heat the air blast, 40 per cent. to the 
boilers, and 22 per cent. was wasted, and went on to say that 
the power available had been calculated for English and 
Scotch furnaces at 24 million н.р. per annum. 


The author explained the reason why the power capable of 
being developed by gas of such low thermal value, in the 
cylinder of a gas engine, compared so favourably with the 
power from coal gas, as being due to the fact that blast 
furnace gas only requires about an equal volume of air for 
its combustion, while coal gas requires from five to six times 
its volume, thus permitting a larger volume of poor gas 
to be admitted in each charge ; blast furnace gas, with the 
same proportions of cylinder, giving only 18 per cent. less 
power than coal gas. 

In describing the composition of blast furnace gas, Mr. 
Donkin gave some typical analyses as well as thermal tests, but 
did not point out particularly that, given a certain class of 
ore, fuel and limestone charged into a furnace, the gas 
resulting is very constant in thermal value compared with 
ordinary producer gaa, as we showed by diagrams in our 
issues of December 15th, 1899, and December 21st, 1900; 
out of 79 tests quoted, the maximum difference was only 
about 6 per cent. | 

There appears to be littledoubt that the most important point 
in the application of blast furnace gas to internal combustion 
in gas engines is the removal of the dust carried by the gas 
from the furnace, and where the gas is properly purified, the 
other troubles are.not very difficult to overcome. 

The low thermal value of the gas permits of increased 
compression and higher efficiency, and perfect ignition can 
be obtained by either an electric spark or a heated tube when 
the temperature of the latter is properly regulated and under 
conti ol. 

Mr. Donkin gave a resumé of tests carried out on engines 
working with blast-furnace gas, and these are all very satis- 
factory. Though these tests have mostly been made on the 
Continent, they are not the only indications of the progress 
which has been accomplished. 

The electrical power installation at Sheepbridge Iron- 
works, where the gas is treated by the Thwaite-Gardner 
system, and which we fully described in our issue of 
December 14th, 1900, has been duplicated, and from the 
daily Press we learn that at Clay Cross, in the same district, 
a blowing engine was started on December 16th, 1901, on 
the same system. 

Mr. Donkin refers briefly to a blast furnace gas-driven 
blowing engine at Wolverhampton, but we notice that the 
blowing engine at Clay Cross is a departure from other 
systems in that the air cylinder is placed vertically above the 
crankshaft of the gas engine; also the air valves, 
to allow of the high piston speed, are of the piston 
type, positively moved by eccentrics, balanced, and noiseless. 

We gather from the paper that at the end of last year 
there were working, or under construction, blast furnace 
gas engines of an aggregate power of about 65,000 н.р., and 
when we take into consideration that the first engine was 
started in 1895, the progress in this application is highly 
satisfactory. The displacement of a steam engine at an 
iron works by a direct driven gas engine renders available 
at least three times the power of the engine, if the spare 
gas is used in gas engines, for the production of cheap elec- 
trical power, and it is in the interests of both blast furnace 
proprietors and electricity consumers to combine for the 
purpose of developing the economy of the blast furnace 
and electrical processes. 


THE adjourned conference of representa- 
tives of local authoritatives was held at the 
Guildhall on Moaday, with Mr. A. C. Morton in the chair. 
A letter from the Postmaster-General was read. In this he 
replied generally to the resolutions agreed to at the previous 
meeting of the conference, traversing the main features in a 
temperate and straightforward manner. He reminded the 
conference that, as regards the rates of charge, the Select 
Committee reported that the then existing rates of the 
National Company for unlimited service could not be con- 
sidered unduly high, yet the new scale makes a reduction in 
this rate to the one-year subscriber. The message rate 
being an untried experiment in London, it was neces- 
sary to take precautions against loss to the  rate- 
payers by fixing at the outset rates which might, in 
due time, be reduced, but which it would not in any 
probable circumstances be necessary to raise. The con- 


London 
Telephones. 


ference did not find any satisfaction in the Postmaster- 


General's letter, and proposed to let the Lord Mayor bring 
the subject before Parliament. One speaker (Mr. Finch, of 
Marylebone) had the temerity to express his belief that the 
agreement, made by Lord Londonderry was the best that 
was possible in the circumstances. He was opposed to 
people being provided with a telephone at less than cost 
price, leaving the taxpayer to make up the loss. The next 
Speaker promptly asked him if he were a shareholder in the 
National Company, receiving a reply in the negative; and 
another Marylebone representative remarked that Mr. Finch 
did not represent the views of Marylebone on the subject. 
From this it is apparent that the ratepayers of Marylebone 
are thirsting for the opportunity of paying for other people's 
telephones out of the rates, and that some members of the 
conference cannot understand how anybody can regard the 
agreement as satisfactory unless he be financially interested. 


IT is impossible to press home too often 
the absolute necessity for Parliament to 
remove as speedily as may be the legislative restrictions 
which have for 30 years past obstructed the path of tram- 
way progress in this country. Sir C. Rivers Wilson in his 
address to the Tramways and Light Railways Association 
last week referred to the paramount national importance of 
the electric traction industries, and showed how active his 
Association was in endeavouring to get wrongs righted. No 
one wil be more ready than the ELECTRICAL REVIEW to 
thank the Association and its members for their very valuable 
work. As an organisation they are very young as yet, but 
already most of theleading electric tramway promoters, officials, 
and some manufacturers have lent their aid, and during the 
coming year the Association will be very much to the fore. 
By the help of the Light Railways Act, our promoters and 
engineers have been enabled to trample across some of their 
difficulties, and it is satisfactory to find that the latest 
figures show that there are 777 miles of electric tramway 
actually constructed, 533 miles in course of construction, 
and 927 miles authorised and about to be constructed. We 
have here a total of 2,237 miles, which, if we may use the 
expression, form a monument to the enterprise and determi- 
mation of those to whom we are indebted for the awakening 
of the industry. Last year it was stated that the total 
miles of horse, steam, and electric tramways in орега- 
tion in the United Kingdom was only 1,200 miles. 
This figure only needs to be placed beside those 
given above to show what a great change electrification is 
going to produce in the travelling facilities of the British 
publie. The Council of the Tramways and Light Railways 
Association has been changed by the election of the following 
to fill certain vacancies :—Messrs. Т. О. Callender, C. Н. 
Gadsby, Hugh C. Godfray, F. J. Trewitt, A. M. Wilcox, 
and Thomas How. Mr. George Offor has accepted the 
position of honorary auditor. 


Electric Traction. 
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THE CORBIN PROCESS AND CELL 
FOR THE ELECTROLYTIC PRODUCTION OF 
CHLORATES. 


By JOHN B. C. KERSHAW, F.I.C. 


THE Corbin process and cell for manufacture of chlorates 
by electrolysis have been operated at Chedde, in Savoy, 
since 1896. The Chedde works are owned by the firm of 
Corbin & Cie., and 12,000 н.р. have been developed at this 
place by hydraulic engineering works of an extensive cha- 
racter. Owing to the variations in the amount of water 
passing down the River Arve, caused by the melting of the 
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winter's snows upon the High Alps, the mean annual power 
utilised is only two-thirds of the above, or from 8,000 to 
3,000 H.P. 

Above the ravine of Chatelard, the power furnished by 
the Arve is used for the operation of the electric railroad 
connecting Chamounix and Fayet. Below the first gene- 
rating station the water is again enclosed in a tunnel 700 
metres in length, and is conducted to a point on the moun- 
tain side 140 metres above the river bed at Chedde. From 
this point two steel pipe lines, each 1°40 metres in diameter, 
carry the water down to the turbine house. 

These pipe lines are each 600 metres in length, and are 
carried over the River Arve by a specially constructed bridge, 
shown in fig. 2. 

The total length of the galleries and tunnels carrying the 
water to the Chedde turbine house is 1,790 metres; the 
sectional area of these tunnels lies between 5 and 30 sq. 
metres, while the flow of water varies from 5 cubic metres 
per second in autumn and winter, to 8 cubic metres during 
the spring floods. 

The turbine house is a narrow building, 120 metres in 
length, and contains 12 turbines, each of 1,000 H.P., run- 
uing on horizontal shafts. 

The dynamo house adjoins the turbine house, is of the 
same length, and is equipped with 12 Oerlikon dynamos, 
each direct coupled to one of the 1,000-н.р. turbines. Fig. 1 
is a view of one of these Oerlikon dynamos. 

The building containing the chlorate vats is 130 metres 
in length, 60 metres broad, and 21:5 metres in height; but 
this is only one of the numerous buildings at Chedde, and 
the whole works covers 12,000 sq. metres of ground. Fig. 2 
i$ a bird's-eye view of the works. 

The Corbin type of chlorate cell is shown in vertical 
section in fige. 3 and 4. The cell is built of cement, and 
contains a large number of secondary electrodes, B, c, held 


in position along the centre of the vat by the two fixed sup- 
ports, A and н. Each of these secondary electrodes is com- 
posed of a wide ebonite frame, B, in the centre of which a 
thin sheet of platinum foil, c, is fixed by screws, as shown 
in section in fig. 4. 

These secondary electrodes are held upright and about 
15 mm. apart, in grooves along the inner side of the cen- 
tral supports A and н. The electrolyte entering the vat at 
O, passes between these electrodes in an upward direction, as 
shown by the arrows, and flows away over the edge of the 
vat at Q. Fig. 4 shows the arrangement adopted for obtain- 
ing electrical connection with the two end electrodes. Each 
of these consists of a thick plate of metal, s, covered with 
platinum foil and held in position against the end of the 
vat by the bolt and nut, R andw. A narrow band of rubber 
insulating material, T, is placed between the metal plate and 
the end wall of the vat, and leakage of the electrolyte at R is 
thus prevented. The terminal electrodes, s, are placed in 
the exact line of the platinum centres of the secondary elec- 
trodes С, С, €, &c., and the superficial dimensions of the 
active surface of each of the electrodes are the same. The 
object of the wide ebonite frames is to prevent straying of 
the electric current in its passage through the vat, and this 

device for keeping the current to the line of secondary elec- 
trodes, is the chief claim of the two Corbin French patents of 
1892 and 1894. 

The chemistry of the electrolytic process for chlorate 
production need not be dwelt upon here,* and it will suffice 
to say that the Corbin type of cell appears to be well 
designed for bringing about the reaction between chlorine 
and sodium hydrate, upon which the formation of chlorate 
depends. | | 

The current efficiencies of the various electrolytic cells for 
chlorate production, based on the figures published in the 
early days of the manufacture, have varied between 35 and 
52 per cent., f but recent laboratory investigations by Oettel, 
Müller, Foerster, and others have proved that far higher 
efficiencies than these can be obtained, if the reducing action 
of the hydrogen liberated at the cathode be suppressed. The 
addition of alkaline carbonates, of calcium chloride, and of 
potassium chromate to the electrolyte, have been recom- 
mended for this purpose, the theory with regard to the use 
of the two latter being that a thin skin of calcium or 
chromium hydrate is formed over the cathode, and that this 
acts as a diaphragm in the cell. 

Though exact information is not available, it is probable 
that one or other of these additions to the electrolyte is now 
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adopted;in the Chedde electrolytic chlorate works, fore in, a 
recent letter to the writer: M. Paul Corbin states that a 
current efficiency of 85 per cent. is attained in the process, 


* For details of the process see the Electrician, February 19th, 
1897. 
f Engineering and Mining,Journal, New Work, June 10th, 1899. 


D 


84 THE ELECTRICAL REVIEW. (Vol. 50. No. 1, 260, Jaxvanx 17, 1902. 


and that it is hoped ultimately to attain one of 90 per 
cent. | 

The output of chlorate and perchlorates by the Chedde 
Works has increased from 2,200 tons in 1899 to 4,000 tons 
in 1900—a very large total when one considers that in 
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1899 the world production and consumption of chlorates 
was estimated to be only about 9,000 tons. The consump- 
tion has, however, rapidly grown, and the chlorate and per- 
chlorates produced at Chedde are largely used in the 
manufacture of a new explosive called ** Cheddite," patented 
by MM. Bergés and Corbin, the chief partners in the Chedde 
firm. Factories for the manufacture of this explosive have 
been established in France, Switzerland, Greece, and Italy, 
and a new outlet for the products of the Chedde works has 
thus been created. 

The surplus chlorate is reported to be scld in Germany, 
Italy, America, and Japan. 

The Chedde works were represented by an interesting 
exhibit at the 1900 Paris Exhibition, and a gold medal 
was obtained for the products shown. 16 is an instruc- 
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tive and interesting fact in connection with this firm, 
that a research laboratory is maintained, and that three 
chemists are employed in experimental work bearing on 
developmerts and improvements of the processes used in 
the Chedde Works. Perhaps the rapid growth of the 
undertaking is in a large measure due to this readiness to 
examine new ideas and inventions, relating to the manufac- 
ture and utilisation of chlorates and other products of 
similar chemical composition. 


NoTEÉ.—The laboratory investigation by Brochet, of the 
conditions obtaining in the electrolytic chlorate cell, proved 
that the addition of chromates to the electrolyte diminished 
the reduction losses at the cathode 87 per cent. 


THE “LANCETTA” ELECTROGRAPH. 


SEVERAL scientists of various nationalities have applied the 
property of imperfect contacts to the registration of disturb- 


ances of atmospheric. electricity, and especially to the 
observation of the progress of distant storms. 

Amongst others, M. Lancetta, Professor of Physics at the 
Royal Technical Institute of Girgenti, Sicily, has, with this 
object in view, invented a very simple apparatus, the working 
of which is automatic and very accurate, to which he has given 
the name of “ Electrograph.” Е 
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1. Coherer, 2. Antenna, 8. Earth plate. 4. A Leclanché element. 
5. Galvanometric compass. 6. Bell. 7. Battery elementa. 8. Pivot 
of the needle, 9—10, of the galvanometric compass 5. 11. Coherer 
hammer of the armature of the bell 6. 12. Pencil or pen of the 
armature of bell 6. 13, 14. Dial on which the hours are inscribed 
backwards. 15. Clockwork mechanism working the dial 18, 14. 


Fic. 1.— DIAGRAM OF CONNECTIONS. 


The apparatus really consists simply of a receiver, as the 
transmitter is sometimes the lightning which telegraphs “ I 
am here,” and sometimes the atmospheric electricity, which 
manifests itself in the form of a current, going from the top 
of the antenna to earth through the coherer. 


The receiver, i. e., the Lancetta electrograph (figs. 2 and 8) 
only differs from the ordinary receivers used in wireless tele- 
graphy in its registering apparatus. The latter consists of a 
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bell, the armature of which is provided on one side with a 
little hammer, which decoheres the imperfect contact, and on 
the other with a pencil or a pen, which registers on a dial set 
in motion by clockwork. The movable dial shows the hours 
like an ordinary clock, with the difference that the index 
represented by the pencil or the pen is fixed, while the dial 
revolves, completing its revolution in 24 hours. This is why 
the hours are inscribed on the dial in the reverse order to 
that used for ordinary clocks. When the coherer is influenced 
and rendered conductive by a flash of lightning, for instance, 


Fig. 3. 


the bell rings, the length of the sound depending on the 
duration of the flash; at the beginning of it the pencil 
marks a point on the dial, and at the return movement of 
the armature the little hammer decoheres the sensitive tube. 

The galvanometric compass employed by M. Lancetta is 
highly sensitive. 

Every 24 hourstheapparatus has to be examined by theatten- 
dant in charge, who also winds up the clockwork mechanism 


of a signal, and thus be enabled to follow the course of a 
storm. 

Rings at comparatively long intervals would mean, /^e 
slorm is in sight, which amounts to probabilily of a storm in 
a few hours. 

Rings becoming more frequent mean, the sform increases 
in intensity, or grows nearer, and from this may be con- 
cluded, the probability of a storm is greater. 

When the signals get less frequent after an acceleration it 
means ‘he slorm is getting further away or decreasing in 
inlensily. From this we may conclude the storm will not 
reach the place of observation, or at any rate, (here is no 
danger for some hours ; at (he worst there will only be rain 
or a change in the weather. 

The distance to which storms can be signalled by this 
apparatus depends on the height of the antenna, on thealtitude, 
on the surface, on the force of the atmospheric discharge, on 
the distance from the apparatus, and on the height at which 
it takes place. With an antenna of six metres, placed on an 
elevation and without any surrounding obstacles, this distance 
is 100 km. 


AN IMPROVED TESTING TANK. 


In nearly every case when tests of dynamos are made lasting 
6 or 12 hours, the electrical power generated cannot be use- 
fully employed, but has to be dissipated by means of either a 
wire or water resistance, the use of water resistances has 
become more and more prevalent, owing to the ease with 
which these can be put down for tests after the machines 
have been delivered and fixed in the purchaser’s works, and 
also because of their adaptability for any E.M.F. or current. 

As is well known to every electrical engineer, the usual 
form of testing tank consists of а wooden tank, in which 
there are two electrodes of large area, to which the positive 
and negative leads are attached; the electrolyte consists of a 
weak solation of either common salt or washing soda, the 
latter being frequently used, as the plates are not so liable to 
become furred. From Ohm's law we know that the amount 
of current which passes will depend inversely upon the 
resistance between the electrodes. Now, the area of the 
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and changes the sheet of paper on the dial. The observer 
Dotices whether there are on the dial any signals produced 
by the lightning, and, if so, he makes a note of them, and 
also of the time at which they were registered. In this way, 
by the aid of several of these observations, diagrams can 
be constructed like that shown above, which relates to 
flashes of lightning registered by the Lancetta electrograph 
at the Girgenti Observatory during September, 1901. 

The Lancetta apparatus is already in use in several obser- 
vatories in Italy, and might be of great service in stations 
of artillery for averting hailstorms. By adding a second 
bell one could receive immediate warning of the registration 


electrodes being constant, the resistance will depend upon 
the distance apart of the electrodes, and inversely upon the 
strength of the solution. Since it is impossible to increase 
the strength of the solution beyond saturation point, the 
resistance of the circuit is varied by altering the distance 
between the plates, this alteration being effected by screw 
gear. Another form of resistance tank consists of an iron 
tank, the tank itself forming the negative electrode, while the 
positive electrode consists of a metal plate which is immersed 
in the middle of the electrolyte. This is generally supported 
by two chains fixed to a barrel ; and the resistance is in this 
case varied by immersing more or less of the positive plate 
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into the electrolyte. In either of these cases the requisite 
lor d can be obtained, and any necessary adjustment can be 
quickly and easily made so long as the temperature of the 
electrolyte remains below boiling point. 

In accordance with the law of the conservation of energy, 
the mere passing of the current through the solution would 
not dissipate the electric energy, and it is evident that the 
current in so flowing must do some work. This work con- 
sists in raising the temperature of the electrolyte. Now, 
we know that in order to raise the temperature of 1 lb. of 
water 1? F., we require 778 ft. lbs, and a large generator 
working at fall load will soon supply sufficient energy to 
raise the temperature of the electrolyte in any tank of 
ordinary dimensions to boiling point. When this tempera- 
ture has been reached the troubles of the tester begin, 
owing to the evaporation which takes place; the level of 
the water rapidly falls, and with vertical plates the area 
is reduced, so that the load decreases owing to the 
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IMPROVED TESTING TANK. 


increased resistance. The tank is then filled up with pure 
water, but the load does not come back to the normal, 
owing to the decreased density of the solution, so some 
more salt is thrown in ; probably the solution is made too 
strong for the area covered, there is a certain amount of 
overloading, and the maximum circuit breaker flies open. 
This is an experience which the writer believes every tester 
will have had ample opportunities of finding correct. But 
the troubles do not end here; boiling is still continued, 
and the resistance is consequently being constantly varied, 
while, to add to the inconvenience, in order to protect the 
dynamo from the pernicious influence of the rising steam, 
the tank has to be placed outside the building, and the 
operator has to shout his orders for more salt, or more water, 
to his assistant some distance off. The management of the 
tank generally resolves itself into allowing a continual flow of 
cold water into the tank, and the throwing in of a handful or 
two of salt or вода from time to time. The result is asloppy 
affair, wet underfoot, wet steam all around, and anything but 
a constant and steady load. 

In order to overcome these disadvantages, Mr. H. Lindley, 
manager of Messrs. Galloways, Limited, Knott Mill Engi- 
reering Works, Manchester, has brought out a new form of 
tank. Messrs. Galloways have lately commenced building 
high speed engines to be direct coupled to dynamos, and 
Mr. Lindley, having decided to adopt the use of water resist- 
ances when testing the combined plants, sought for some 
method of obtaining all the advantages of a water resistance, 
while, at the same time, avoiding the disadvantages, and 
obtaining, during the whole test, perfect control of the load. 

Mr. Lindley's arrangement consists of an ordinary 
wooden tank, which is made longer than is required by the 
length of the electrodes. As shown in the sketch, he 
employs horizontal electrodes. These are made of 
cast-iron, and are cast with a large number of holes 
through them. The object of these holes is two-fold, 
viz. in the first place to permit of the free circu- 
lation of the electrolyte, and to permit also of the upper 
plate, which is adjusted by means of a screw, being moved 
casily either up or down. These electrodes occupy about one- 
third of the length of the tank ; the remaining two-thirds is 
occupied by a cooling device. "This arrangement is identical 
in construction with that of a water heater, and consists of a 
number of copper tubes connected in series with each other. 
Cold water is forced through these tubes, and the quantity 


80 flowing is regulated by means of a valve, or à pump may 
be added if it is necessary to greatly increase the flow. Upon 
making a trial of this tenk when 700 amperes at 220 volta 
had to be dissipated, it was found possible to maintain the 
temperature of the electrolyte for the whole period of the 
test—viz., six hours—at approximately 208? F., and in this 
case the supply of cooling water was somewhat restricted ; the 
temperature of the circulating water taken as it left the 
exhaust pipe was 202? F., or 6? F. only below the tempera- 
ture of the electrolyte in the testing tank. The circulating 
water being clean, could, if necessary, be used for feeding 
the boiler, although in this particular case it was allowed to 
run to waste; as the exhaust pipe conveyed the circulating 
water to the nearest drain and the electrolyte was kept from 
boiling, it was possible to place the tank close to the dynamo 
without any fear of damaging the machine. 

At 208? F. there was a certain amount of evaporation, 


but this was only sligLt, and the strength of the solution 


could be kept constant; easy manipulation of the load 
was therefore practicable during the whole test. 

From the results obtained during this one experiment it is 
evident that it would be practicable to arrange a portable 
tank to deal with any current, since with larger powers it 
would only be necessary to increase the number of coils and 
the amount of circulating water in order to maintain a 
temperature in the tank of under 212° Е. 

There is one question which arises in connection with this 
arrangement, and that is, in what direction should the water 
flow through the cooling coils. We know that the heated 
electrolyte tends to rise to the surface, and therefore the 
upper layers are those which require the most cooling and 
should have the coolest coils immersed in them. Ор the 
other hand, the source of heat is at the bottom of the tank, 
and it is here that it is necessary to keep down the tempera- 
ture. If the circulating water flows from the top coils to 
the bottom it will probably get too hot before it reaches the 
lower layers to have any very marked effect ; if it flows the 
other way little will be done towards cooling the upper layers. 
The difficulty might be got over by having two sets of inde- 
pendent coils, and having the flow in opposite directions ; in 
the case under consideration the water was madeto flow from 
the bottom to the top coils, and the result obtained was 
for the amount of circulation water used quite up to 
expectation. 

Since this trial was made, a second test has been carried 
out; the flow was still kept from bottom to top, but the 
quantity of the circulating water was increased; 800 Kw., 
viz., 600 volts and 500 amperes were dissipated for six hours 
continuously, the maximum temperature of the electrolyte 
being under 200° F. 


METHODS OF ELIMINATING CORRECTIONS 
FOR THE LEADS, &c., IN CABLE TESTING. 


By H. SAVAGE. 


OwINd to the fact that cables and insulated wires usually 
have to be immersed in tanks for testing, the tanks being 
distant from the test room, and, in the case of telephone 
cables, have a large number of ends, it is practically impos- 
sible to connect the conductors directly on to the testing 
apparatus. It is therefore necessary to insert between the 
instruments and the cables an insulated conductor, or con- 
ductors, known as the “lead,” or “leads.” Before pro- 
ceeding to apply any test to the cable, we must first apply 
the test to the leads, so that their value may be deducted 
from the subsequent, observations, in order to ascertain the 
true value of the cable. In the case of capacity tests, 


where the relative charges of a cable and standard condenser 


are compared by the swing of the galvanometer needle, it 
is usual first to note the deflection due to the lead, and then 
to subtract this deflection from that obtained when the cable 
is connected up. For the sake of accuracy the deflection on 
the lead is taken with the galvanometer open (“.., un- 
shunted), and this deflection is then divided by the multiply- 
ing power of the shunt used on the cable. Thus if the deflec- 
tion on the lead with galvanometer open = d, deflection of 
cable with galvanometer shunted = р, true deflection on 
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cable = w, and the multiplying power of the shunt = n, 
then D; = D — 2, While this is correct for the simple 


shunt arrangement, as in fig. 1, it is not strictly correct 
when a shunt of the universal type is used, if the leads 
from the keys, &c., to the galvanometer have any appre- 
ciable capacity. As the galvanometer is often placed at 
some distance from the test table, and the leads run under 
the floor or along a wall to be out of the way, a certain 
length of wire is introduced into the circuit, whose capacity 
may cause a considerable error, especially if the capacity of 
the condenser or cable under test be small. The deflection 
on the lead is the sum of two quantities—viz., dg the 
deflection due to the galvanometer leads, and du, the deflec- 
tion due to the testing lead. In fig. 1, a is à galvanometer 


„НЫ. 
— 


connected by leads, с Li and d LI. TL is a testing lead to o, 
a condenser or cable, whose capacity is to be measured 
by the simple charge method. B is a battery, 
which can be applied to the circuit by a key, K; 
Pisa plug or switch for shunting d with an adjustable 
resistance R. As the galvanometer leads and testing leads 


are both shunted by R, then D, = р — (+ de) 


= D — * In fig. 2, R is replaced by a shunt on the 


universal principle, a common value for its resistance being 
10,000 ohms. Here we вее that as n is varied by tapping 


Fic. 2. 


E at various points the testing lead is shunted by a varying 
ratio, bat this has no effect on the galvanometer leads. 
Thus % remains constant while du varies inversely as n, 


or D, = р — (44 + ). For instance, suppose that 


before the testing lead is connected to the instruments K is 
depressed and a deflection of 3 scale divisions is obtained, 
due to the capacity of the galvanometer leads, and when the 


testing lead is added 100 divisions is obtained, and that the 
shunt to be used on the cable is n = 100, then the amount 


to be deducted from D in the case of fig. = —- = 1, 
and in the case of fig. 2 = 3 + 400 == 4 nearly. The best 


plan is to check the value, : — by testing the total deflection 


on the leads for each value of » used. 

In using the universal shunt care must be taken to see 
that the connections are made as in fig. 2, that is, the 
current must enter at one terminal of the fixed resistance R. 
Almost all shunts of this type have three terminals, a single 
one connected to one end of R and marked с” for one of 
the galvanometer leads, another one connected to the com- 
mutator bar, switch, or sliding contact, and marked “ L,” 
for the testing lead, and a double terminal connected to the 
other end of R, and marked L,” for the second galvano- 
meter and testing leads. Whether testing by simple charge 
or by discharging, the current should split at the double 
terminal. If the connections are reversed as in fig. 3, dy will 


Га. 3 


vary. When n = 1, % will be a maximum, and as the 
position of the slider or switch is varied it will diminish 
until at the middle position, where » — 2, it will be zero. 
If du is small and л has a high value, due to the condenser 
or cable having a large capacity, the total deflection on the 
leads may be a negative one; that is to say, when testing 
the leads, by varying the position of the sliding contact, 
deflections may be obtained on opposite sides of zero. A 
good plan to avoid this difficulty is to put. the galvanometer 
reverser between the keys and the shunt, instead of between 
the shunt and the galvanometer, as is often done. 

The connections should then be arranged so that when 
testing by simple charge, the current passes through the 
reverser to the double terminal of the shunt box. The leads 
may be adjusted on the galvanometer terminals, in the first 
instance, 80 as to produce the deflection in the most suitable 
direction. If it is desired to test by discharges or to alter 
the sign of the current in an insulation test, the reverser will 
keep the current in the same direction in the shunt, as is the 
case with the galvanometer. 

The correction for the testing lead always introduces an 
element of uncertainty and limits the degree of accuracy of 
cable tests. This is small in the case of insulation tests, 
where the insulation of the cable is very low compared with 
the lead, but may be considerable where it is very high. In 
measuring electrification by calculating the percentage 
difference between the first and second minutes’ readings, if 
the difference is small, the lead introduces a considerable 
element of uncertainty. Loss of charge tests are also affected 
by the same cause. Again, in looking over records of tests, 
one bas often to check the calculations to see if the leads 
have been allowed for. Owing to these difliculties, the writer 
tried various methods of eliminating the corrections for the 
leads altogether, and finally adopted an extension of Price's 
guard-wire system.* This system was first introduced to 


* See ELECTRICAL Review, Decemberj6th, 1895. 
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eliminate surface leakage on ends of cables when the latter 
were under test. The writer has shown how the same 
principle may be applied with damp and leaky instruments.“ 
In the present instance the guard is applied continuously 
along the whole length of the testing lead. This is accom- 
plished by using a lead with a surrounding or concentric 
conductor which is also insulated. The inner conductor is 
joined in circuit with the galvanometer, while the outer 
conductor is connected direct to the battery. As the inner 
and outer conductors are at practically the same potential, 
there will be no leakage between them, either radially or over 
the ends, and consequently there will be no deflection on the 
galvanometer. 
(To be continued.) 


NOTES ON THE CABLE INDUSTRY IN 
GERMANY. 


By MERVYN O'GORMAN. 


Protection by Patents,—It is to be remarked that the German 
patent system, in spite of its more elaborate methods, its 
examiners and its search for priority, &c., is not apparently 
any better able than our own to make possible the publica- 
tion of inventions based upon the mixing of compounds for 
insulation or other purposes. It is admitted that the dis- 
covery of chemicals or mechanical mixtures having peculiar 
electrical qualities is of great use, and that publication would 
lead to more rapid progress than secret recipes and com- 
pounds, but it is disappointing to find that most cable 
factories have to resort to secret processes, to which are given 
various and peculiar names, such as “ Stabilit,” “ Kabelit,” 
&c. As far as could be observed on any working cables 
(apart from experimental samples), the thickness of dielectrics 
for a given maximum voltage was not noticeably less than 
the recognised thickness in this country, and as this is the 
chief direction in which economy is to be looked for, there is 
no sign of our being behind. Further, the universal pre- 
valence of the lead covering shows that no waterproof sub- 
stance has yet been found. 

One sample of lead-covered Stabilit cable subjected to a 
very high pressure was shown, and this certainly had a 
remarkably small capacity, and yet a small thickness of 
insulation for the voltage used. I only know of one smaller 
result having been obtained in this country, but in the 
absence of data as to the cost of preparing the material in 
question (material which may have been more expensive in 
quality than that commonly sold), we need not at present fear 
for our superiority in cable making. Nevertheless, in the 
near future the new German cable factories, such as Siemens 
and Halske and the Allgemeine Elektricitäts, are likely to be 
keen competitors with any cable maker here, for severa] 
reasons :— 

1. The cheap rate of highly skilled technical labour. 

2. The fact that it frequently pays to import Westphalian 
copper to London for cable making. 

3. The fact that only technical and physical impedimenta 
have to be met in Germany to the reduction of insulation 
thickness, and that there is apparently no legal compulsion to 
use а supplemental conducting armour inside or outside the lead 
sheath of ‘extra high tension“ cables. Furthermore, there 
do not appear to be any restrictions as to the allowable size 
of acable shop, a matter in which at least the London 
Building Acts hamper some of our manufacturers. 

F The remarkably good grip of certain technical diffi- 
culties :— 

(a) Whereas the weakness of high tension insulations 
has, up to the present, been chiefly due to unavoidable dirt 
in manufacture, precautions of extraordinary elaborateness 
have been made to obtain cleanliness. Every machine head 
which is served by a compounding tank has an individual cowl 
and chimney. Special precautions are taken to remove 
volatilised hydro-carbons from the impregnating tanks, and 


See ELECTRICAL REVIEW, September 3rd, 1897. 

T This method was also independently described by Messrs. Ayrton 
and Mather before the Physical Society, January 26th, 1900. See 
ELECTRICAL REVIEW, August 24th, 1900 


fumes from the lead pots, which besides are frequently 
ien by petroleum fuel to avoid the presence of ash and 
ust. 

(b) Great floor space is allowed, and excellent illumina- 
tion and ventilation. All these tend in the same 
direction.* 

(c) Electric driving again is a great help in keeping down. 
dirt and dust, and the number of belts is less than in most 
English factories, even when motor driven. i; 

(d) Jute and yarn, cotton, &c., are as far as possible used 
from the spool on which they are delivered, instead of being 
rewound on to special bobbins for the machines, (This, 
however, is currently done in England.) | 

Vacuum Drying.—The essentially technical improvemen 
in which the German cable industry is slightly ahead of ours, 
is ri adoption of vacuum drying, and vacuum impregnating 
tanks. 

By means of large cast-iron chambers, which are steam 
heated, it is possible to remove all the free moisture from 
cellulose and similar material without ever raising the tem- 
perature higher than 105? C., and therefore without pro- 
ducing any of the partial decomposition of the cellulose 
which invariably attends heating at the usual 240° F. for 
lengthy periods in English cable factories. Decomposition 
of the cellulose by heat apparently depends on time, and the 
time for perfectly drying high tension cables by the vacuum 
process is reduced from about 70 hours to about 10 hours. 
This fact further enables a small vacuum drying chamber 
to deal with many times the amount of material that can 
be handled by a heated and ventilated chamber of the same 
dimensions. The hygroscopic state of the air in the drying 
chamber is indicated at any moment by a continuously 
reading indicator, and the superior strength of the fibre 
which has not undergone the preliminary roasting may be 
expected to give valuable results. 

As practised in certain German works, vacuum drying із 
by no means mechanically perfect, and unnecessary labour 
and some loss of time appear to result from coiling the' 
cable on flat shallow trays, without any very apparent advan- 
tage over the skeleton iron drum more usual here. This 
practice original arose from the drying machines being 
primarily designed for sugar and confectionery purposes. 
When we adopt the vacuum principle these minor errors 
may be avoided. | 

Wire Drawing.—A technical step, which is allied to 
financial policy, and which probably would have shown 
better results had the Institution visit not been made at a 
time of great industrial depression, is the means adopted for 
reducing the very large stocks of copper wire which cable 
makers have to carry owing to the large number of different 
sizes and styles of cable required. Stocks of £30,000 and 
£50,000 worth of material have appeared as assets in 
English cable works on such occasions as they have 
published statements regarding their financial position (e.g., 
when issuing a prospectus). 

By installing wire-drawing mills and purchasing only one 
or two stock sizes of copper wire, the variety of demand 
may be met without the delay of waiting for the wire 
drawers’ delivery, and yet without carrying a multiplicity 
of different sizes in large quantity. Furthermore, there is 
an incidental economy on the operations of winding and 
measuring. 

Bobbins and Reels for Factory Use.—It was clear that 
the rapid variation in the class of cables sold or other causes 
had not allowed of thestandardisation of thesizes of the bobbins 
and reels. This was the more surprising as the cable works 
visited were comparatively new. On the other hand, money 
seemed to be no object, and this may have led to a somewhat 
wasteful neglect of the fact that bobbins and reels represent 
a very considerable lock-up of capital. This defect is equally 
noticeable at home, but is as a general rule due to very 
different causes, such as the old established nature of the 
business, and the amount of pioneer work effected here. 

The Standardisation of cable sizes adopted in this country 
by the Cable Makers’ Association, which will eventually be an 
economy not only to themselves, but to the makers of switch- 
board castings, pipes, conduits, &c., has been followed by a 


* Though the output of the A.E.G. cable works at Oberspree is for 
five lead presses, the floor space is 10,400 metres. 
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similar adoption of standards in Germany. The point of 
interest, here is, however, that the body which correspondsto the 
I. E. E. (the Verband Deutsche) is a party to the standardisa- 
tion. The Joint Committee passed the resolution while the 
I.E. E. were at Dresden. | 

In general, the German cable industry is not ahead of 
ours, but the seeds of important advance have been sown. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“Sr. STEPHEN” writes: —'' We shall esteem it a favour if you can 


give us some information as to the powers possessed by a Corpora- 


tion, tbat is :—Have they the power to forbid the erection of over- 
head wires over a street or streets for the purpose of lighting & 
branch establishment, by a firm having a private plant, or wishing 
to supply other firms from such private plant? We have an idea 
that it was stated in an electrical paper, the name of which we 
cannot recall, that such & body had not the power, but are not quite 
sure on the point. 

“The case in point is that a large firm in who have 
several establishments on two sides of a street are anxious to connect 
same by means of overhead wires, and we are anxious to know if 
such wires can be fixed without the permission of the Corporation. . 

"If you will kindly give us this information we shall be 


0 ; 
„We assume that the district in which our correspondent's 
works are situated, is outside the Metropolis. If this be so, then so 
far as we are aware, if the cables in question are placed at a 
sufficient height above the street, the local authority will have no 
power to interfere. This point has been decided in relation to 
telephone wires. In the case of Wandsworth District Board of 
Works v. The United Telephone Company, Limited, 13 Q.B.D. 904, 
the telephone company had placed wires fixed to the chimneys of 
certain houses, and, therefore, above the level of the roof of the 
bouses. If the wires had been a nuisance to the highway, e.g., if 
they had been dangerous to the use of the street, the Court held 
that the Board of Works might have obtained an injunction. The 
Court, however, held that in this particular case the wires in 
question were so high above the surface of the road that they did 
not interfere with the use of the street as a street. They, therefore, 
refused to allow the Board of Works to interfere with the wires. 

The same principle was adopted in the recent case of the 
Finchley Electric Lighting Company, Limited, v. the Finchley 
Urban District Council, which came before the Lord Chief Justice 
in the Long Vacation last year. There the plaintiff company sup- 
plied electricity to private consumers without provisional order or 
special Act. They placed certain of their mains across the highway 
in the manner which our correspondent proposes to adopt. The 
local authority sought to remove the cables over the highway on 
the ground of nuisance, but the Court granted an injunction to 
restrain them from so doing. Curiously enough, if our correspon- 
dent were acting under provisional order or special Act the consent 
of the local authority would have to be obtained. 


A NEW SYSTEM OF POOR-GAS PRODUCER. 


Tue Taylor poor-gas producer is, we believe, quite a new step in 
tbe application of poor gas to power production. In previously 
existing gas producers the gas is made by blowing air, with or with- 
out water vapour, through incandescent carbon, and the product is 
mainly carbonic oxide, with more or less hydrogen, and a large 
admixture of atmospheric nitrogen, whence the appellation poor- 
gas, or tbe " gaz-pauvre ” of the French, who appear to have given 
this name to what we call producer gas. 

The gas, as made, is stored in a receptacle of more or less capa- 
city, and passed thence to the engine. Obviously some moving 
power із necessary to force the air through the fuel. A fan is a 
usual instrument forthis purpose. In the Taylor system, which can 
be seen in operation at the works of Messrs. W. C. Horne & Sons, 
Torrens Street, City Road, E.C., there is no gas holder, and there is 
no special means of propulsion of the air. There is simply an ordi- 
nary Otto-cycle gas engine, a water scrubber or cooler, and a 
cylindrical gas producer. From the producer are two upper outlets 
for gas. One of these leads to the engine, the other through a plug 
tap leads to the chimney. The fire is lighted in the producer, and 
the chimney serves to draw the products away until a sufficient 
incandescence has been established. This effected, the chimney is 
shut off by the plug cock, the engine is started and draws in gas 
from the producer, and continues to run and to draw its own gas. 


Thus the engine is made the means of drawing air into the pro- 
ducer, and the gas is used as made, without the expense of a holder. 
The whole gas-producing plant of a 15-в.н.р. gas engine is less than 
one-third the bulk of the cooling tanks necessary with all engines. 
To assist in first lighting the producer, a small hand blower may 
be used. The producer is of tall hopper type, and is fed with 


A, producer; B, vaporiser; c, charging valve; p, door; E, window; 
F, poker hole; d, scrubber; nm, reservoir; 1, air inlet; 3, escape 
to chimney; x, gas outlet; L, delivery pipe; м, damper; м, air 
and vapour inlet. 


COMPLETE PRODUCER PLANT. 


anthracite put in at the top through an air-lock. The consumption 
of anthracite per brake horse-power-hour is from 17 ounces for 
powers of 60 н.р to 25 ounces for small powers of 4 н.р. The 

as produced passes through a vessel of water and gives off heat to 
the latter; the resulting vapour passes into the producer, and is 
split up into its constituent gases, the oxygen going to form car- 
bonic oxide with the fuel, and the hydrogen being set free to en- 
rich the final product. The producer is, of course, lined with fire- 
brick. Anthracite is so nearly pure carbon that very little ash 
remains to be removed. Coke, of course, may be used, but would 
require a larger producer for equal powers. The whole apparatus 
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A, charging air-lock; s, valve; F, firebrick lining; v, vaporiser, 
SECTION OF PRODUCER. 


can be placed in a very small place. It is worked by the engine 
itself and is therefore below atmospheric pressure internally, and is 
thus free from leakage or the risk of it. This is a matter of great 
importance, and conduces both to safety from fire and from the 
dangers of gas poisoning. The whole apparatus and process are 
exceedingly simple, and, we consider, will come into very large use 
in the case of small and moderate powers, such as abound in all 
cities. For printing offices and small factories generally, the system 
is excellent, and it should prove invaluable for country houses in 
electric light generation, in village communities for light and 
water supply, and generally for all power purposes in large public 
institutions. Already several hundred producers have been set to 
work in France to supply gas to engines of both English and 
French make. Indeed, one of the merits claimed for the system is 
that any ordinary gas engine can be used. There is no necessity for 
any special engine or any variant from the ordinary form. An 
engine already at work can be run up to the last while installing 
the new gas producer, and then in an hour or two coupled up to the 
new plant and run on producer gas. 
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CORRESPONDENCE. 


Testing of Electro-Motors. 


I must protest against some of the advice given in the 
article in the current number of your paper on the “ Testing 
of Electro-Motors," by Mr. P. T. White. 

One of the rules which we are always trying to impress 
upon our students is: Never, on any account, to energise, and 
then suddenly break the shunt circuit of a motor without very 
special precautions.” 

Yet Mr. White, in his article, in order to test the field 
connections, advises the disconnection of the armature from 
the circuit, and the connection of the field to the mains 
through the starting switch, and then the releasing of the 
switch lever, so that, as he himself says, A flash will result, 
due to the breaking of the shunt circuit.” 

I have known of serious damage done to more than one 
electro-motor by the use of this method. 

Does Mr. White forget that not only will there be a large 
electromotive force of self-induction induced in the windings 
of the field itself, but also, in the case of motors with lami- 
nated fields, thongh the armature is disconnected from the 
circuit, and even though the brushes may be raised, the 
armature still lies in the magnetic field with a closed winding ? 
Thus there is risk to the armature also by such a method of 
testing the field. 

On page 9, Mr. White advises first the breaking of the 
shunt by the starting switch, and then says “the starter is 
not by any means intended to be a shunt breaker." 

May I also suggest that there are occasions when a rapid 
approximate test for the efficiency of a shunt motor is re- 
quired in places where it is not possible to load the motor 
artificially? It is for cases such as these that the method 
of which he complains is obviously intended, and very good 
results are obtained by it. I do not wish to defend the 
writing of the article in the ELECTRICAL REVIEW of 
November 8th, for the confusion of terms in it was hope- 
less, but only to defend the method therein suggested for a 
quick approximate calculation. 

Let me also remind Mr. White that the statement made 
in hint No. 7, p. 9, is absolutely false; since with all shunt 
motors the efficiency increases with load up to a certain 
maximum, which will be usually found at or near full load. 

It is mis-statements and wrong methods, such as those 
pointed out above, which make it difficult for the technical 
lecturer to get students to follow carefully the suggestions 
and rules he gives in lectures. For," say the students, 
“an article I read lately said this care was not necessary." 

Wm. Cramp, 
Lecturer in Electrical Design. 


Central Technical College, S.W., 
January 9th, 1902. 


The Tramway Junction at Sheffield. 


It is always with diffidence that I enter the arena of 
newspaper correspondence, but having read a letter signed 
* Electric" in your issue, January 3rd, permit me to make 
a few comments on same as a practical tramway engineer 
with over 11 years’ experience in the construction and 
maintenance of electric tramways (but I hope “ Electric ” 
will not include me às one of his We engineers“). 

We are all supposed to have heard of Post Office corner, 
Sheffield; well, I have seen it, 5% as at present constructed, 
and as it was prior to the alterations; is it to be understood 
that the design is that of the manufacturers, or of the Sheffield 
engineer? All who have seen the present work will admit 
that the design and general construction is superior to the 
first Junction, but that does not lead us to believe that the 
one set of material is superior to the other. I hold that this 
has been more a question of engineering than material; any- 
one who saw the first junction as then constructed, would 
look for bad results, at least those would who had had real 
eryerience with electric tramways; neither good nor bad 
castings will assist cars to keep metals if the construction 
of the line is defective, I mean by elevation or gauge, 
and the elevation of the Sheffield Post Office corner was 
faulty, and this is admitted. 


Allow meto inform “ Electric“ there is nothing unique in 
the construction of that piece of work, and I have, along 
with many engineers, put in position and had working satis- 
factorily for years many pieces of tramway trackwork far 
superior to the junction in question, so that this may be 
information for ** Electric," seeing that he has not seen any 
of them. 

Sheffield was quite justified in having placed an order with 
а new maker of tramway material so that the results may be 
tested, but there is nothing “bold” in their action, and 
their “wisdom” will be justified by the results or otherwise. 

With regard to. our American brethren, many besides 
* Electric" have had the pleasure of meeting them, and 
have been pleased to discuss matters with them; but does 
* Electric" infer that they only possess the technical 
abilities to discuss tramway engineering ? Surely your cor- 
respondent was not aware of the utter ignorance he was 
showing of his knowledge of tramways, their engineers, and 
their abilities. One would be very blind if one could not see 
that a brief was being held for one firm of manufacturers, which 
I do not hold, as I have now in use both English and American 
material; but this I do maintain, that be the maker who he 
may, if the tracks are faultily constructed, bad results must 
follow, but ‘ Electric" may rest assured that our English 
engineers are as much alive to that fact as any American, 
and our manufacturers the same. 

In conclusion, I would suggest that Electric“ should 
get some practical experience ав a /ramiay engineer, when 
he will be better able to judge, and not condemn all ideas but 
his own as absurd. 

Permanent Way Engineer. 


Drop-forgings. 


We noticed in your issue of December 20th a question as 
to the process of drop-forging, and have pleasure in giving 
you a short description for the benefit of your readers. The 
art of forging with drop hammers, which must be considered 
as “machine blacksmithing,” was originally introduced by 
Colonel Colt, who adopted these machines for making parts 
of firearms. They have since been greatly improved, and 
the products of the drop-forging industry are now used in a 
great variety of mechanical arts. 

Drop-forgings are made in dies, which are in two parts. 
One part is fastened in the hammer itself, which moves 
vertically between two uprights or guides, and is raised by 
means of friction rolls running in opposite directions, with a 
maple board running between them and keyed into the 
hammer from the top. The hammer is controlled by the 
operator with his foot, leaving his hands at liberty to handle 
the forgings. The other die is keyed into the anvil or base 
of the hammer. The ram, or hammer, rises until released, 
when it falls instantly, striking with the upper die the heated 
bar of metal placed on the bottom die, and forcing it into 
impressions in both dies. By a series of such blows the 
complete article is formed. 

In the electrical industry a large number of copper com- 
mutator bars of any shape are forged in this way, and we 
shall be glad to give your readers full information of our 
plant doing this class of work. 


Thomas Bolton & Sons. 


The Electrical Volunteers at the Front. 


In your issue of November 1st last, I see a notice asking 
for recruits for the Active Service Detachment of the 
E. E. R. E., and setting forth various particulars as to pay, &c. 
Perhaps a few observations on these items by one now 
gerving may be of interest to those who have enlisted. — First, 
a sapper will not save much money during his service ; & 
man with a superior rating will get, roughly, £4 per month, 
but his engineer pay is likely to be considerably reduced for 
a month or two for the very slightest **offence" (this word 
can be made to cover a good deal in military life), so that if 
he draws nothing he will not bave a great deal to his credit. 
Second, men should draw their pay up to date whenever 
possible, or they may find themselves penniless ; the money 
can always be sent home if desired. Third, never get your 
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©” out with an Officer or N.C.O. ;;.for “using dis- 
respectful language" may be treated as a! serious crime, to 
say nothing of “ threatening ” language. Last, but most 
important, great care should be taken of uniform, «c. Here 
are a few extracts, bearing on this point, from a memo. 
recently issued to detachments out here by the О.С. 
E. E. R. E. :— 

* [t should be kept in mind that soldiers are not supplied 
with underclothing after the first issue except upon payment. 
. . One pair of boots yearly are allowed free of 
cost. One uniform suit each 12 months is all 
that a soldier gets according to regulations." Of course, we 
know that all troops out here can get an issue every віх 
months if the clothing is worn out, and certified as such by 
the C.O., but a good many of the E. Es. have had to buy 


„rag 


uniform, and some have had garments given to them by men 


of other corps to make good worn-out things. Still, the 
matter of clothing may not seriously trouble the new detach- 
ment, as I hear they will be attached to the Telegraph 
Batt., R.E., where they will find things done (more or less) 
according to regulations in force in South Africa. 

I hope the new detachment will have as good a time as 
those serving out here, and can promise them a hearty 
welcome from the various detachments of E.Es. they will 
meet in the country. 

E. E. R. E. 

South Africa, December 12th, 1901. 


Review of Munro & Jamieson's Pocket Book. 


I had much pleasure in reading your able and critical 
review of January 3rd, 1902, of the 15th edition. It is 
very difficult to get sound and impartial advice on the many 
subjects treated of in the pocket book, as well as useful hints 
regarding the best method of keeping it up to the times. 

My partner and I all the more appreciate the unusual 
trouble which you have gone to in this instance. 

If you will permit me, I shall send you a few questions 
regarding your suggestions, and the other points where 
excision or revision is desirable, in the hope of still further 
benefiting those who consult this eade mecum. 

You call the ** wee bookie” a table book! Well, it has 
moet assuredly grown considerably stouter since its first 
appearance in 1885; but then, the science and practice of 
electrical engineering in all its branches has advanced so 
rapidly that we hardly know what to retain or expunge, and 
put in as the freshest and most reliable data, unless you and 
others, who are in daily touch with its different sections, 
will be good enough to periodically prescribe the latest, and 
best remedies for its threatening obesity, as well as stimulate 
its compilers. 

Andrew Jamieson, 
Consulting Engineer and Electrician, 


16, Rcsslyn Terrace, Kelvinside, Glasgow. 
January ist, 1902. 


ГА 


High Speed Electric Pumps. 


We notice in your last issue an article under the above 
heading. which purports, we take it, to describe the various 
types and the methods of operating and controlling motor- 
driven feed pumps. 

This being a subject into which we have gone very 
thoronzhly, and in connection with which we have made 
many practical experiments, in order to determine the most 
efficient type, we were somewhat surnrised to find that no 
mention was made of the method of controlling the output 
obtained by varying the stroke of the pump. 

That this pump has very considerably the advantage over 
the ordinary resistance-controlled type, more especially at the 
light loads, is well shown by the curves we enclose, from 
which it will be seen that at quarter output the relative 
efficiencies are very different, the variable stroke type being 
three times higher than the other. 

The curve of the variable stroke pump given is taken 
from a pump which has been in work nine months, when, of 
course, the valve seats are not in the best condition for high 
efficiency readings. 

We may say that we are now making a standard line of 


these pumps to meet the various conditiors required in 
central station usage, hydraulic supply and general duties 
involving variable output. 
Mather & Platt, Limited. 
January 14th, 1902. 


We notice in an article in your issue of the 10th inst., a 
reference in the last paragraph to pumps driven direct by 
electric motors, The author is probably not aware that we 
make a speciality of pumps of this type. We enclose you a 
pamphlet of the patent Hatfield" pump, in which you 
will find particulars of the boiler feeder on p. 4, and we shall 
be obliged if you will insert this letter in your next issue. 
The apparatus consists of .an electric motor driving two 
pumps, each capable of delivering 60,000 lbs. of water per 
hour against a pressure of 130 lbs. per sq. in., the speed of 
the pumps being 400 revolutions per minute. 

Merryweather & Sons, Limited. 

London, January 14th, 1902. 


[The Hatfield pump referred to consists of two three- 
throw ram pumps coupled to a motor with claw clutches, the 
whole being mounted on a cast-iron base. The set illus- 
trated was supplied to the Bristol Electricity Works.— 
Eps. Erec. Rkv.] 


WIRELESS TELEGRAPHY v. SUBMARINE 
CABLES. 


I 


Ox December 16th the Minister of the Italian Navy, M. 
Morin, received from Mr. Marconi, from St. John's, New- 
foundland, bearing the date of the 16th, the following tele- 
gram :—'*I have succeeded in receiving at Newfoundland 
the signals transmitted directly from England by means of 
wireless telegraphy.” M. Morin replied :—“ I thank you 
for your courteous communication, and admire this mar- 
vellous result.” 

Of course, if the result has really been obtained, it is 
indeed marvellous. But we are somewhat doubtful. The 
fact that signals and not messages are mentioned as having 
been received leads us to suppose that the signals 
may have been of atmospheric origin, caused by flashes 
of lightning more or less distant, or even by sudden 
variations in the atmospheric electricity, and con- 
sequently in the electrostatic charges of the receiving 
antenna. 

If, on the other hand, the result really has been obtained, 
which, as it is a question of communication over the water, 
is not impossible, there are interested people who will be only 
too ready to say that the submarine cable companies will 
have to look to their laurels, since, if together with the pro- 
blem of distance, that of complete secrecy with regard to 
the messages can be solved, which, in our- opinion, can only 
be done by syntonisation, wireless telegraphy has gained 
a position from which it might be able to compete 
with submarine cables. If, in short, the three great desiderata 
enumerated by Sir W. Н. Preece in 1899, at the time 
of Marconi's experiments across the Channel, have 
been attained, viz., communication to any distance with 
the Guarini repeaters, secrecy with regard to the messages 
by means of syntonisation, or by the Guarini sheaths 
or plane surfaces, and rapid communication by means 
of multi-communication, what more remains to be desired ? 

According to the Liess New York correspondent, the 
feature of Mr. Marconi's speech at the banquet given to 
him the other night was his assertion that his instruments 
are so attuned that messages from and to them are not 
capable of being intercepted. 

Mr. Marconi himsclf seems thoroughly imbued with the 
belief that commercial wireless telegraphy across the 
Atlantic is more or less assured, judging from the following 
telegram through Reuter’s agency from New York, dated 
13th inst. :— 

Signor Marconi is quoted by an afternoon paper as saying that the 
transmission by wireless telegraphy of commercial news across the 


Atlantic was merely a question of time, and that he believed it 
would be done in less than а year. The paper states that Signor 
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Marconi will now devote his efforts solely to the building and 
properly equipping of receiving stations. The first English station 
to be thoroughly equipped would be Poldhu, in Cornwall, and two 
stations, at Nova Scotia and Cape Cod, would . be the first equipped 
on the American side. It is added that while Signor Marconi will 
devote considerable time to perfecting arrangements for the trans- 
mission of messages between England and the United States, he 
will not confine himself io arranging the sending of the messages 
between those two countries. He has many other plans, and 
expects to be extremely busy in England. He is expected to sail 
on Wednesday, but his departure may be postponed until Saturday. 

Another telegram of the same date, from a New York 
correspondent of the Times, tells us that Mr. Marconi said in 
a conversation that it was not because he received an “S” 
signal from Cornwall that he was so sure of the success of 
his experiment, but because the letter was repeated a number 
of times and at different speeds, from two or three а minute 
up to 32 a minute, which had been arranged. 

We would like to ask in this connection, whether the 
signals were not received on a very sensitive telephone 
receiver, and not on a telegraph instrument ? 

In our * Stocks and Shares" article last week, we stated 
that the telegraph trouble, begun by the Marconi scare, was 
being accentuated by the foolish haste with which investors 
were tumbling over one another in their eagerness to sacrifice 
their holdings at any price. 

Now, is there any real justification for the extraordinary 
fear which seems to have taken possession of the shareholders 
of cable stock ? "To elicit whether there is any reason for 
this terror-stricken attitude, we have been at some pains to 
ascertain the opinions of those most competent to decide 
whether or not submarine telegraphy is likely to suffer com- 
mercially through the advent of the Marconi system, at all 
events for some time to come. 

It must not be overlooked that one very grave reason for 
the “slump” in telegraph investments was caused by the 
injudicious and quite unnecessary action on the part of the 
Anglo-American Telegraph Company in threatening legal 
proceedings against Marconi in Newfoundland. This gave 
a fillip to the belief that wireless telegraphy was seriously 
threatening communication by cable, and invested the matter 
with an importance by no means warranted. Probably the 
Anglo-American Company is now regretting having made so 
inconsiderate a move, but we will let this pass. 

But if the action of the Anglo Company was unwise, what 
can be said of that of Mr. Ward, vice-president of the 
Commercial Cable Company ? 

In a telegram sent on Sunday last, the New York 
correspondent of the Daily Telegraph states that wireless 
telegraphy and its effect on the future of ocean cables were 
discussed before the Committee on Commerce of the House of 
Representatives, at Washington, on the previous day, in the 
course of the session on the proposed Pacific cable. In reply 
to questions by the chairman, Mr. Hepburn, Mr. Ward, vice- 
president of the Pacific Commercial Cable Company, said 
wireless telegraphy presented a serious question for the cable 
companies to consider. He was by no means certain that the 
Pacific project would have been started had long-distance 
experiments withóut wires occurred earlier. If it was really 
true that Mr. Marconi had signalled across the Atlantic 
Ocean, Mr. Ward said, it would have a marked tendency to 
deter persons from investing money to construct more cables. 
He admitted that the effect of the experiments had already 
been to depress cable interests. 

How infectious is the wireless telegraph contagion may be 
judged from the following telegram to the Times dated 8th 
inst. from the Copenhagen correspondent of that paper :— 

“The reports of the results of Mr. Marconi's experiments 
in wireless telegraphy across the Atlantic have been received 
with the greatest interest here, particularly in view of the 
fact that the project of laying a cable to Iceland has been 
discussed for along time. Some well-known Icelanders have 
now applied to Mr. Marconi requesting him to make a calcu- 
lation as to the possibility and the cost of instituting wire- 
less telegraphy between Iceland and Shetland 2% the Faröe 
Islands. Such a means of communication would be of great 
value for correspondence between Denmark's Arctic posses- 
sions, including Greenland, and for British and French ships 
fishing off the coast of Iceland. It would also be of advan- 
tage for meteorological purposes." 

Lord Kelvin, whose name is not unfamiliar in submarine 
cable circles, tells us that, notwithstanding the splendid results 


already realised by Marconi, he believes the property of the 
submarine cable companies will not be in the slightest degree 
injured by the greatest success possible in wireless telegraphy. 

Mr. George Draper, the secretary of the Eastern Telegraph 
Company, is instructed to inform us that, so far, the company 
has seen nothing in the wireless telegraph experiments that 
would lead to the conclusion that it can supersede or take 
the place of submarine telegraph signalling, and the com- 
pany believes this to be the opinion held by those experts 
qualified to judge. The chairman of the company will refer 
to the position at the ordinary general meeting at the end of 
this month. 

Mr. A. L. Dearlove, of Messrs. Clark, Forde and 
Taylor, in answer to a question as to whether the Marconi 
wireless telegraphy with its possible developments is likely to 
affect submarine cable working prejudicially from an £ s. d. 
point of view, is of opinion that it will not do so. 

The normal increase of traffic both to the West and East, 
says Mr. Dearlove, would in a short time provide sufficient 
work for several Marconi stations, and he thinks there is as 
little reason for the decline in telegraph stocks as there was 
for the fall which occurred a few years ago in gas stocks on 
the advent of the electric light, and when the boom in the 
shares of the latter novelty was in full swing. 

In other words, there is room for both systems. 

The telegraphing public demands a rapid service, an 
accurate service, and a secret service; so far as Mr. Dearlove's 
knowledge of Marconi’s achievements goes there is much 
yet to be done before wireless telegraphy can even pretend 
to be as efficient as the present system. Certainly, it should 
not now be looked upon as a serious competitor. 

Within the last two years cables with a carrying capacity 
of 600 letters per minute have been laid across the Atlantic, 
without notable effect on the shares of the competing 
lines, but because Mr. Marconi has gathered in Newfound- 
land a few “ dots" coming from across the water, the cable 
shareholders are rushing in to throw away their property ! 

Accept, says our correspondent, the arrival of the ** dots," 
by all means, but let it be remembered that the working 
speed attainable by wireless telegraphy between stations even 
a short distance apart is exceedingly low compared with that 
on cables and landlines. Also that, until a more perfect 
syntony is obtained, or a method of directing and con- 
fining at willthe paths of the Hertzian waves is dis- 
covered, the difficulty of multiplying the number of 
* wireless" stations in a given area would appear to be 
insuperable. | : 

As a friend aptly puts it : © Had wireless telegraphy been 
first in the field, and the зге method of cable and landline 
but just invented, what asplendid innovation and improve- 
ment would the latter system be considered! 

Marconi's working speed to America has not yet been 
given. It may be assumed that 50 letters per minute is a 
maximum rate, or about one-tenth as rapid as the last direct 
Atlantic cable laid. 

Mr. Charles Bright, F.R.S.E., the son of the late Sir 
Charles Bright, of submarine cable fame, does not think it 
at all likely that the submarine cable business will suffer 
from the possible com; etition of wireless telegraphy, as we 
now have it, for many years to come. 

The Marconi apparatus, he thinks, is too delicate in its 
adjustments to be absolutely reliable for practical work on a 
commercial scale ; and the speed at which this apparatus can 
be worked is absurdly low as compared with the speed attain- 
able by machine transmission—the latter being only limited, 
in practice, by the type of core provided. 

On the question of syntony, Mr. Bright doubts whether 
this invention is sufficiently reliable, at present, for strategic 
purposes on an extensive scale, and certainly it is not à prac- 
tical means of telegraphy for dealing with many thousands 
of commercial messages. On the other hand, any of the 
various methods—and it is well to remember the work of 
Prof. Oliver Lodge and others—should have an immediate 
field for lightship and rock lighthouse telegraphy, where, for 
reasons already known, it is found impossible to maintain 
communication with the mainland by means of a cable. 

In concluding this article we would point out that the 
only position we see for wireless telegraphy is as a feeder for 
ocean and land telegraphy, not as an opponent. The 
replacing of the guiding lines for the ether waves afforded 
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by the submarine cables, by a single guiding surface, 
the ocean, would, we fancy, be а backward step in 
very deed. Moreover, the fact that there is а re- 
tardation in cable circuits is a great safeguard against 
their disturbance from extraneous sources, so that precau- 
tions against such are necessary only at their termini. The 
disturbance to the wireless circuit open to all the mundane, 
and probably extra-mundane interference as well, would 
militate against any reliability in its use, and the ease with 
which messages so sent could be interfered with and 
obliterated by other accidental or wilfully sent waves would 
preclude its adoption. 

The adoption of harmonic telegraphy for the separation of 
different circuits is all very well on paper, it has been 
proposed times without number for metallic guided circuits, 
bui never with any commercial success; and the alteration 
of the capacity of the receiving circuit would vary so much 
with atmospheric conditions that syntony would be very 
difficult to maintain on wireless circuits. 

Truth to tell, we do not believe anybody outside the cable 
world has the slightest conception of what any new system 
of telegraphy has to go through before it becomes a possible 
or dangerous competitor to those already in existence. 

Tbe records of at least one cable company show that a 
single wire has carried with absolute secrecy and accuracy, 
over 600 messages consisting of difficult code words, in one 
hour, over a length of 4,000 miles. 

How does this compare with Mr. Marconi's 32 letters (S) 
per minute, if we take the average word as consisting of five 
letters 

But there is another Richmond in the field :— 

“The New York Sun says that Tesla, the electrician, has 
almost perfected his trans-ocean system of wireless telegraphy, 
and that there will be an exciting race as to who will be 
first.“ 


LEGAL. 


THE CASTNER-KELLNER LITIGATION. 


Ix the Court of Appeal on Tuesday, before Lords Justices Vaughan- 
Williams, Stirling and Cozens-Hardy, the case of the Commercial 
Development Company, Limited, v. Atkins & Applegartb, of 
Birmingham, came on for hearing on appeal of the defendants from 
an order of Mr. Justice Buckley restraining them from doing any- 
thing with reference to stopping or taking out of the list an appeal 
in the action of Atkins & Applegarth v. the Castner-Kellner Alkali 
Company, Limited, of Liverpool. 

Mr. BousFIELD, K.C., who appeared for the appellants, said the 
point to be decided was whether the Commercial Development 
Company were entitled to compel Atkins & Applegarth to pursue 
this appeal. Mr. Justice Buckley had decided that they were, and 
bad granted an injunction restraining them from taking any steps 
to witbdraw the appeal. Atkins & Applegarth bad a patent dated 
Dec. 9th, 1890, in respect of which they on Dec. 5th, 1897, issued 
a writ against the Castner-Kellner Company for infringement. 
About tbat time an action was brought by the Castner-Kellner Com- 
paby against the Commercial Development Company with respect 
to a patent owned by thc Castner-Kellner Company, and between 
Atkins & Applegarth and ihe Commercial Development Company ап 
agreement was entered into by which his clients undertook, in con- 
sideration of the payment of £1,000, to prosecute their own action 
against the Castner-Kellner Company to trial or settlement. The 
Commercial Company further undertook, in certain events, to pay 
another sum of £500, and, within two years, to form a company, to 
which should be transferred the patent of the Commercial Company 
and the patent of Atkirs & Applegarth. The latter were to receive 
a3 consideration a sum of £18,000 in cash and sbares. That agree- 
ment was followed by another one with the object of giving tbe 
Commercial Development Company the conduct of the action, and, 
with that view, to instruct the latter company’s solicitors, and in 
conaideration of that, the Commercial Company undertook to be 
responsible for tt e costs of the action. Then for over three years from 
tbe date that matter got no further. The Commercial Company 
were engaged with their own litigation with the Castner-Kellner 
Company, and {1 еу having got the conduct of the action by Atkins 
and Applegartb, allowed that action to go to sleep for two or three 
years. 

Mr. Автвсву, K.C., for the respondents, said there was an agree- 
ment tbat that action should be held over pending the decision of the 
other action, and his friend had no right to ғау that his clients had 
allowed the matter to go to sleep. 

Mr. Bous FEEL said it was he who had the right to complain of his 
friend, but as a matter of actual! fact, the Commercial Company 
having got the conduct of the action, the ma'ter did not come up 
for trial until May 16th, 1901. 

Lord Justice WILLIAMS: What was tbe result of the trial? 

Mr. BocsriELD said that the result was that the patent was 
declared to be invalid. The whole point in question between them 


was whether the Commercial Company had the right to compel 
Atkins & Applegarth to go on with the appeal. The appeal was 
not entered by Atkins & Applegarth, but by the solicitors, they 
assuming they had the right to act. 

Lord Justice WiLLiAMS: It was in effect an appeal by the 
plaintiffs. 

Mr. BousFIELD said that a month before the action came up for 


trial, Atkins & Applegarth, who, during the three years, had seen 


their patent slipping away from them, they being under an obliga- 
tion not to pursue their patent in the meantime, and being debarred 
from any negotiations with reference to their patent, went to the 
Castner-Kellner Company and represented to them what the state 
of affairs was. They then told them that they were willing to sell 
to them whatever interest they had in their patent, subject to the 
existence of the agreement with the Commercial Development 
Company. 

Tord Justice WILLIAMS said he was still burning to know in whose 
interests Mr. Bousfield really appeared. 

Mr. BousrFIELD said he had endeavoured to make it quite plain. 
There was really no mystery about it. The Court would gather from 
what had been said that Atkins & Applegarth, had ceased to have 
any real interest in the matter. 

Mr. ASTBURY faid they had sold their interest twice over. 

Mr. BousFIELD said the special interest of Atkins & Applegarth 
was, that they did not want their names to appear on the record. 
They did not want this appeal to be tried in that Court, and then 
to go on to the House of Lords, and to incur a very heavy liability 
in the shape of costs. Their only interest was to see that they were 
not made liable for costs. They were anxious to be quit of the 
whole matter, and he should contend that his learned friend was 
not entitled to make them incur those costs. Of course, the Castner- 
Kellner Compauy, in what they had done, had effected a sort of 
insurance, as in the event of the action being lost, they would have 
a share in the patent, and £18,000 in cash and shares in the com- 
pany to be formed. 

Mr. Astnury said the offer had been made again aud again to put 
in the Commercial Development Company as plaintiffs, but the fact 
was that Atkins & Applegarth wanted to get the appeal off the list 
so as to escape liability for past costs. Under the agreement they 
were bound to prosecute the appeal, but apart from that they had 
sold their patent to the Commercial Development Company, and 
therefore could not do what they were now seeking todo. There 
was a subsisting contract for the sale of the patent at a future date, 
aud it was a fraud on the part of Atkins & Applegarth to attempt 
to get out of the contract of sale in order that they might sell to 
the opponents of the Commercial Development Company. This was 
in reality the appeal of the Castner-Keller Company, and not of 
Atkins & Applegarth at all. 

Their Lordships were of opinion that the judgment of Mr Justice 
Buckley was quite right. Messrs. Atkins & Applegarth could not 
be allowed to defeat the contractural rights of the Commercial 
Development Corporation under the contract with themselves as 
they were attempting to by withdrawing the appeal. 

The appeal was accordingly dismissed with costs, as was also the 
motion to strike out the appeal in the name of Atkins & Applegarth 
in the action against the Castner-Kellner Company. 


LEASK v, CROWN ELECTRICAL HEATING SYNDICATE. 
In the City of London Court on Tuesday, before Judge Rentoul, 


EK. C., M. P., an action was brought by Alexander R. Leask, con- 


sulting electrical engineer, 91, Minories, E.C., to recover the sum of 
£20 5s. for services rendered between April and September last year 
to the defendants, the Crown Electrical Heating Syndicate, 
Limited, 15, Bury Street, St. Mary Axe. 

Mr. HorLoway, plaintiff's counsel, said that his client was an 
inventor of an ingenious contrivance called an electrical beater. 
He took out a patent for it, and he transferred it to the defendant 
company. At the time of the transfer he was requested to render 
certain services tothe company in starting their factory where they 
manufactured the apparatus in question. He had done so for them, 
and on January 11th last year, when a particular portion of the 
work terminated, he received a cheque for his services. In March 
he was paid 15 guineas, and when he sent in his account he told the 
defendants that for any future work he did for them, he would have 
to be paid at the rate of half-a-crown an hour, which was about half 
as much as he ought to receive, except for the fact that he was very 
much interested in the welfare of the company. The business of 
the company was managed by one Stewart, who was an accountant, 
and not able to solve scientific problems as they arose from time to 
time. Stewart requested the plaintiff to give assistance in the 
factory whenever requested to do so by the manageress, Mrs. Edgar, 
who was employed to look after the workgirls. On 108 days the 
plaintiff attended at the defendants’ business premises, and he gave 
in all 160 hours, for which he now claimed to be paid. There were 
a great many matters which the plaintiff might have claimed for, 
but which he had not done. He was constantly consulted about the 
business, but that he had not charged for. When tbe plaintiff asked 
to be paid, the defendants wrote and said that his services were 
quite voluntary, and that he was never required to render them at 
all. The plaintiff, in his evidence, said that in manufacturing the 
electrical heaters, skilled supervision was required, and that he gave. 
There were a great mang parts which required to be carefully fitted. 
When the company purchased his patents his payment took the 
form of shares only, as he was so satistied with it. He had done all in 
his power to promote the prosperity of thc company. It was not trueto 
suggest that he had worked voluntarily, and he did not think 
they could expect him to work for nothing. A special alloy wire 
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was used for the heaters, and his secret process was employed in the 
manufacture of the wires. As many as 15 different kinds of wire had 
to be used.. On one occasion, after he had given instructions for the 
manufacture of the wire by his secret process, the manufacturers 
informed him that somebody belonging to the company had asked 
them to alter the constituents, but it was found not to act. He 
charged them £1 1s. a day, and that they thought was too much, 
because of his connection with the company. They had offered 
another man £50 cash down if he could introduce such a wire to the 
company as was made by his secret process. At that time he sent 
the defendants a bill for £33, and he accepted £10 10s. rather than 
о to law. 

Mrs. ЁрбАВ, manageress, said that the defendants manager 
specifically told her that whenever she was in difficulty about any 
electrical matters, she was to get assistance from the plaintiff, and 
that she had done on several occasions. He had always assisted her 
whenever she bad asked for help or guidance. The main switch 
was always turned on by the plaintiff night and morning. 

Mr. Horace MARSHALL, the defendants’ counsel, said the 
plaintiff was considerably interested in the success of the company, 
and one of the terms under which he sold his patents to the com- 
pany was, that he should render certain services from time to time 
in getting over little difficulties which might arise. Whatever 
definite work the plaintiff was asked to perform, he was paid for. 
For the subject matter of his present claim, no instructions were 
ever given, and payment had only been asked for by the plaintiff 
because, in all probability, he was piqued or annoyed at not receiv- 
ing some appointment at the hands of the defendant company. The 
defendants’ manager said it was not true that he had ever asked 
the plaintiff to instruct the manageress in electrical matters in 
connection with the heater. There was really no difficulty in 
adjusting the matter. 

The learned Јорає said people often forgot what really took place, 
and he was satisfied that judgment ought to pass for the plaintiff for 
the sum claimed, with costs. 


PTEE E 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JAN. 15TH, 1901. . WEEK ENDING JAN. 14тн, 1902. 


Auckland . Value £32 Alexandria .. . Value £52 
Bombay ex se .. 511 Auckland .. oe oe .. 2,983 
Calais ee ee ee ee 80 Bombay о е LE J 22 oe 1 
Calcutt& s sd ès . 855 Boulogne s és vis 60 
Cape Town.. ба £s .. 413 Brisbane. Teleg. cable.. 235,000 
s Teleg. mat. .. 226 Buenos Ayres. Teleph. cable 900 
Colombo va a ss Calcutta .. es E oe 765 
Copenbagen. Teleg. wire .. 405 Cape Town .. Ne bs T 
Durban Vis 2a Me ee ) 630 Christiania. Teleg. wire a 61 
j Teleg. mat... .. 127 | Colombo os .. . 167 
East London 3 S oe 109 | Durban oe oe ee se 30 
Gibraltar. se ia .. 599 East London = „+ .. 197 
3” Teleg. cable.. . . 18,050 Fremantle .. ss s .. 114 
Gothenburg. Teleg. wire s 28 Gibraltar. Teleg. mat... ee 88 
Kure. Teleg. cable T . . 1,514 Greymouth.. s M . . 307 
Lisbon. Teleg. cable. .. 9,720 Hong Kong. “ў ae .. 118 
Madeira. Teleg. cable. 490, 000 Lisbon Se T ats ee 50 
5 Teleg. mat. . 905 Madras 880 
Malaga T si m Я 120 Melbourne ә ; 
Mclbourne. Teleg. wire «. 475 v Teleg. wire 1,980 
Monte Video. Teleg. mat. Otago.. ee в 180 
N. Atlantic. Teleg. cable 84,700 Perth.. ws . „ 415 
Rio Janciro.. ví Vs ss Port Elizabeth  .. E . ) 490 
St. Vincent, Teleg. mat. . . 2,503 js Teleg. mat. .. 8,200 
Santos x i s . 490 5 Telephones .. 79 
з Teleg. mat. oe .. 820 Port Said А vs is 80 
Shanghai. Old teleg. wire. 100 Stockholm. Teleg. wire к 43 
Sydney bx v "T .. 796 Sydney 65 s ey ai 40 
Ss Teleg. mat. .. 125 , Tokio.. Ж ai . 188 
Yehol.ama .. iá es А 119 Townsville .. e са z 53 
| Wellington ee ee oe ee 180 
Yokohama .. aa . . 864 
Total Vs £t 58,087 Total vs £249,446 


Foreign Goods Transhipped. 


Genoa. Electl. goods. Value £118 Calcutta. Elec. goods .. Value 2403 


Perth. Electl. goods.. . 473 Fremantle. Elec. Ightg. mchnry. 4,396 
New York. Elec. mat. .. 160 
Total .. £591 Total.. £4,959 


Bankruptcy Proceedings.—A winding-up order having 
been made against Harry South & Co., Limited, electricians, of 
Garrick Strect, and elsewhere, the statutory meetings of the 
creditors and shareholders were held last Tuesday at the Board of 
Trade Offices, Carey Street, Lincoln’s Inn Fields. Мг. A. S. Cully, 
official receiver, reported that the company was promoted by Mr. 
Harry South and Mr. Max J. E. Tilney. It was incorporated on 
December 15th, 1899, with a nominal capital of £10,000 in £1 shares, 
and was formed to acquire and take over as a going concern, and to 
expand the business then carried on at 10 and 12, Garrick Street 
and elsewhere under the style of “Harry South," and, with a view 
thereto, to enter into and carry into effect with settled modifica- 
tions, as might be agreed upon, an agreement made between the 
parties; also to carry on the business of electricians, &c., and for other 
purposes, as defined in the articles of association. The first directors 
were Mr. Harry South (the vendor), and Mr. Max J. Tilney, who 
were also constituted managing directors for not less tban five years 
at а salary of £5 per week each. No further directors were 
appointed. The qualification of the directors was the holding of 
£1,000 in shares, and both gentlemen duly qualified. No prospectus 
was issued to the public. Prior to the formation of the company, 


Messrs. South and Tilney had entered into an agreement with the 
following objects :— 

1. Mr. Tilney to register the company with a capital of £10,000, 
to acquire Mr. Harry South's business. 

2. Messrs. Tilney and South to be first directors at a remunera- 
tion of £5 each weekly. 

3. Each director to apply for £1,000 in shares, and Mr. Tilney to 
apply and pay for a further block of £2,000 shares. 

4. Immediately after the registration of the company, Mr. South 
to sell to the company the goodwill, plant, patents, &c., of his busi- 
ness, and all pending contracts, &c. 

5. The sale to be completed by January 1st, 1900, and the 
liabilities and profits to be apportioned to that date. 

6. The consideration for the sale to be £4,000 payable as to £2,000 
in cash, and £2,000 in fully-paid shares. 

7. The contract for the sale to contain an agreement for the 
assignment of the lease of Garrick Street premises to the com- 
pany at a rent of £2 10s. per week. 

8. Mr. South to carry on business until the completion and the 
purchase by the company. 

9. Reserve capital to be offered to the existing shareholders. 

10. The preparation of thearticles of association and other legal 
documents; and 

11. On execution of the foregoing clauses, the sum of £250 to be 
paid to Mr. Harry South as a deposit. 

The purchase agreement contained the following additional 
provisions, namely, that Mr. South, whilst acting as managing 
director of the company, was not to be directly or indirectly con- 
cerned in any other business of electrical engineering within 10 
miles of Charing Cross, also that the company were to pay all costs 
of flotation. The cash consideration of £2,000 was duly paid, and the 
£2,000 shares were allotted. The funds to enable this to be done were 
derived from Mr. Tilney, who subscribed for 1,000 shares as a si 
tory, and paid 10s. per share on allotment, and applied for a further 
£2,000 shares, for which he paid in full, making a total cash pay- 
ment of £2,500. Mr. South, as a signatory, also subscribed for 
£1,000 shares, and paid 10s. pet share on allotment. The business 
acquired by the company had been carried on by Mr. South for 
many years previously, and it was thought that by converting it 
into a company, and the introduction of capital, the business could 
be expanded, and good profits earned; but according to a balance- 
sheet dated December 31st, 1900, there was, after writing off £137 
88. 10d. for depreciation, a loss of £98 11s. 11d. No further balance- 
sheet had been got out, but it was believed that the company had 
never been carried on at a profit. The two directors were appa- 
rently at variance, which fact had, during the greater part of the 
company's existence, operated detrimentally to the success of the 
business. With a view to combining under one roof the offices, 
showrooms, war chouses, &c., Messrs. South and Tilney obtained a 
lease of premises at 43, Rathbone Place, and sublet them to the 
company, who paid the rent. The company obtained contracts for 
the supply, delivery, and erection cf all necessary cables and 
machinery at the Trago and Herods Foot Works of the Safety 
Explosives, Limited. That contract was nearly complete at the 
date of the winding-up order. 2259 had been paid to the company, 
a further £450 was duc, and when the work was complete, the 
balance to be paid would briog the total price to upwards of £1,100. 
The company also took over an arrangement t provide an electrical 
installation for the Grand Theatre, at Islington, and had since con- 
tinued it, but that arrangement was terminable at a week’s notice 
on either side. It had been carried on at a profit. The difference 
between the directors, and the failure of the company to comply 
with a creditor's demand for payment, had resulted in the winding- 
up order upon which these proceedings were based. The company's 
liabilities were estimated at about £1,900, and the assets were valued 
at sufficient to provide a surplus after payment of the debts. Mr. 
Hilton, of 7, Lothbury, was appointed to the post of liquidator, to 
wind up the company in the ordinary course. 

A composition of 7s. 6d. in the £ is announced in re W. R. 
Beckton, electrical and general engineer, of Herne Hill and Holborn. 


Dissolutions and Liquidations.—A meeting of the 
Yorkshire House-to-House Electricity Company, Limited, is to be 
held at 1, Bond Street, Leeds, on February 18tb, to hear an 
account of the winding up from the liquidator, Mr. Grosvenor 
Talbot. 

Messra. G. W. Brown & A. E. Conrady (Alexander E. Conrady, 
manufacturers of instruments, and apparatus and machines of pre- 
cision for scientific and technical purposes) have dissolved partner- 
ship. Mr. G. W. Brown will attend to debts. 


Books Received.—“ Annual Report of the Secretary for 
Mines and Water Süpply, of Victoria, during the year 1900.” 
Melbourne: By Authority ; London : Offices of the Miuing Repre- 
sentative of Victoria. 5s. 

“Тһе Slide Rule,” by C. N. Pickworth. Manchester: Emmott 
and Co., Limited. 2s. 

„The Model Engineer and Amateur Electrician," Vol. v., July 
— December, 1901. London: Dawbarn & Ward, Limited. 

“ Willing's Press Guide for 1902." London: James Willing, jun., 
Limited. 18. 

“ Manual of Electrical Undertakings, Vol. vi, 1901—02.” Com- 
piled under the the direction of Emile Garcke. London: Manual 
of Electrical Undertakings, Limited. 12s. 6d. net. 

“ Lockwood's Builder's, Architect's, Contractors and Engineer's 
Price Book for 1902." Edited by Francis T. W. Miller. London: 
Crosby, Lockwood & Son, 1902. 48. 


Calendars and Catalogues. — Messrs. Mavor and 
Coulson's calendar card, with monthly slips for 1902, shows a good 
picture of one of their 600-н.р. slow speed generating seta 
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Messrs. Frederick Jones & Co, of Perrin Street, Kentish Town, 
N.W., have placed before us a pamphlet showing the manufacture, 
uses, and testa of theic patent silicate cotton, or “slag wool," asa 
heat non-conductor for covering steam pipes, boilers, &c. The 
material is made up into wire uetted sheets, pipe-covering strips, 
removable sheets with backing of galvanised iron, mattresses, 
indestructible strips for superheated surfaces, cloth (silicate cotton 
sewn on canvas). Messrs. Jones also supply a non-conducting cement 
consisting of fossil meal and other ingredients, with silicate cotton 
as the binding agent. 

The Brush Electrical Engineering Company have issued several 
new liste. One of these gives prices of their Brush transformers 
for sub-stations where the switches and fuses are separated from the 
transformer. Another list is of their arc lamp transformers for 
single street arc lamps off high tension mains, single enclosed arc 
lamps, and single arc lamps off low-tension mains. 

The Tudor Accumulator Company, Limited, of 16, Victoria 
Street, 8.W., has brought out a new catalogue of stationary. cells, 
detailing and pricing the many types thereof, which are now on the 
market, and also giving dimensional information. Some excellent 
illustrations show large Tudor batteries which have been installed 
in Southampton traction station, Glasgow Corporation sub-station, 
and the County of London Company's City Road station. 

The Pollard Electrical Engineering Company, of Hyde, has issued 
acalendar with monthly sheets, each containing illustrations of 
their dynamos and motors, and steam-driven generating seta. 

Messrs. King & Co., of Leith, have issued a wall calendar which 
is beautified by means of several neat little photographic process 
illustrations of their electric lighting, driving, and other machines. 

Messrs. Dick, Kerr & Co., Limited, have sent us a copy of their 
No. 109 pamphlet, in which the well-known English Electric con- 
tinuous current generators are described and fully illustrated. 

Messrs. P. R. Jackson & Co. have issued a new price list of 
enclosed ventilated motors for all kinds of industrial purposes. 

A price list of electrical appliances comes to hand from Messrs. 
Wallach Bros., of 57, Gracechurch Street, E.C. A variety of station 
measuring instruments, laboratory instruments, &c., are well and 
freely illustrated and prices are given. 

The British Electric Transformer Manufacturing Company, 
Limited, has issued a handy pocket diary and note book for 1902. 
А £500 accident coupon is given in. 


Directories, &c.— Universal Electrical Directory, 1902. 
—The 1902 edition (the twenty-first) of this useful electrical 
directory has just been issued from the Press. It is essentially a 
directory, and the names are arranged in the usual convenient 
alphabetical manner in each of the different sections. One new 
feature which we think will be appreciated by the many users of this 
book, is the inclusion under central stations headings of details of 
the system and prcssure of supply at each town in the United 
Kingdom; but even more important, we think, are the details in 
the Colonial and general section relating to light, power, and 
traction undertakings in other parts of the British Empire. The 
price of the work is 108., and it can be obtained at the ELECTRICAL 
Review publishing office, 4, Ludgate Hill, Е.С. 

"'The Local Government Annual and Official Directory" for 
1902 (Local Government Journal Office, 2, Dorset Street, Fleet 
Street, Е.С. 18. 6d.) cannot fail to be a useful book to those 
who are interested in local undertakings and proceedings, and 
who have occasion from time to time to refer to lists of the leading 
councillors and municipal officials in the many districts which make 
up the London area. Provincial councils and officials are also 
detailed in this, the 11th edition of this serviceable publication. 

“ Lockwood's Builders and Contractor's Price Book” for 1902 
(Crosby, Lockwood & Son, 7, Stationere' Hall Court, Е.С. 48), is a 
comprehensive handbook of the latest prices of every kind of 
material and labour in the building trades. The Phoenix Fire Office 
rules for electric light and power installations are reprinted, and 
there is an electric lighting section in which some general notes and 
pues are given of plant for installations, also lighting fittings, arc 

ps, motors, batteries, wiring and cost thereof, electric bell 
fittings, &c. 

" Willing's Press Guide” which is issued in a very handy form, із 
out for 1902 (J. Willing, jun., Limited, 125, Strand, W.C., 29th 
annualissue. 18.). Details of all papers in the United Kingdom 
are arranged in а very concise way, so that the main points about any 
publication may be taken in at a glance. 


ELB. in France.—In connection with the large 
celebrations on the occasion of M. Waldeck Rousseau’s visit to St. 
Etienne on Sunday and the opening of the new prefecture buildings, 
the French representatives of Electric Lighting Boards, Limited, 
received from the Government the order for the electrical jllumina- 
tions, the exteut of the contract being £1,250, and including as 
many as 4,000 lamps. А further important contract has also been 
obtained from the Paris Illumination Company, no less than 
30,000 ft. of flexible cable, 1,000 superficial feet of boards, and 
15,000 lampe having to be provided. 


The Fall in Copper and Cable Prices, —W. T. 
Henley's Telegraph Works Company is announcing that, in con- 
sequence of the fall in the price of electrolytic copper, an additional 
discount of 10 per cent. off the March, 1901, list of india-rubber 
wires is now being allowed. 

Messrs. W. T. Glover & Co., Limited, are also circularising to a 
similar effect, with the further intimation that, for a fixed quantity 
of wires and cables for a given period, a special rebate is made 
according to quantity. 


The Bahamas Exhibition.—This exhibition, to which 
reference was recently made in these columns, has been postponed 
for one month, and will be opened at the beginning of March. The 
reason for the delay is that certain firms found the time too short to 
prepare sam ples. 


Football.—The annual match between the“ Robertson“ 
Lamp Makers and the General Electric Company Football Club 
took place on Saturday, the list inst., at Wormolt Farm. After a 
most exciting game, the Lamp Makers proved the winners by thrce 
goals to none. 


For Sale.—The Newcastle-upon-Tyne Electric Supply 
Company is open to dispose of опе 550-1. fl r. engine, and 30)0-x W. 
Mordey alternator. See our advertisement pages for details. 

The Dewsbury E.L. Committee wants offers for two 100-xw. 
Crompton four-pole dynamos. See advertisement paces. 


G.E.C. Staff Dinner.—The staff dinner and smoking 
concert of the Manchester branch of the General Electric Company 
(1900), Limited, took place on Saturday, the 11th inst, ut the 
Mosley Hotel, Manchester, under the chairmanship of Mr. A. 
Eckstein, and was attended by a large number of the members of 
the London and Peel works staff, and friends of the firm. Several 
directors of the company, including Messrs. Н. Hirst, M. Railing, 
and H. Bevis, were present; and the gathering, if not of such large 
proportions аз that seen at the annual London dinner of the firm, 
cxbibited all that social good-fellowship which forms one of the 
principal characteristics of the gatherings of this company's staff. 
The after-dinner toasts included “The King,” proposed by the 
chairman; The Directors of the Company,” proposed by Mr. R. 
Butterworth, and responded to by Mr. Hirt, and Mr. Eckstein; 
„The Peel Works Staff and the Visitors," proposed by Mr. F. Sells, 
the manager of the Manchester branch, and responded to by Mr. 
Brooker in а very humorous speech. The smoking concert wis 
then proceeded with on a stage very tastefully decorated with 
festooned glow lamps, and proved to be highly diverting and 
original. 


Insulating Compound.—The National Telephone Com- 
pany, Limited, have accepted the tend r of Rowland Carr & Co., 
of 6 and 8, Lime Street Square, E.C., for the supply of insulatiug 
compound for the next six months. 


The Municipal Electrical Association.ä— We have 
received a copy of the proceedings of this Association for the year 
1901. It contains the following papers, which were read аб last 
year’s gathering at Glasgow, and the discussions thereon :—“ Notes 
on Street Lighting,” by Bailie W. Maclay; “ Uninsulated Returns 
on a Tramway System," by J. H. Rider; “ Equitable Aliocation of 
Costs in Combined Lighting aud Traction Stations," by W. H. 
Tittensor; “ Braking Apparatus for Electric Cars," by A. L. C. Fell ; 
“ Refuse Destructors in Combination with Electric Power Stations," 
by J. 8. Highfield; “Coal and Ash Conveying Gear," by К. A. 
Chattock. The presidential address of Mr. Chamen is, of course, 
reprinted. There isa good deal of business matter relating to the 
M. E. A., and a comparative table showing the periods allowed for 
repayment and for construction of water, gas, electricity, and tram- 
way undertakings in a score of towns. 


New Boiler Works.—Last week a start was made in 
the boiler department of the large works of Messrs. Robt. 
Stephenson & Co., Limited, Darlington, which have been in course 
of erection for more than a year past. 


Smoke Nuisance.—The Blackburn Corporation have 
been summoned for causing black smoke nuisance at the electricity 
works. The case stands adjoined for two months, during which the 
Nuisance Department will take regular weekly observations. 


The Summons against the Charing Cross Company, 
—At Guildhall on 13th inst., Mr. Alderman Crosby had before him 
again the summons against the Charing Cross and Strand Elec- 
tricity Supply Corporation, Limited, taken out at the instance of 
Mr. Edmund Woodthorpe, district surveyor for the northern 
division of the City of London, for beginning certain works without 
having served a notice upon him. ‘The Alderman, in giving his 
decision, said the work was a street box for the purpose of 
inspection in connection with electric energy, and he found that the 
company had not given notice in accordance with Section 145 of the 
Building Act. He held that this was a building, structure, or work 
within the meaning of that Act. He convicted the company, and 
imposed a fine of 40s. and two guineas costs. A special case was 
asked for, and seven days were allowed for the company to make 
application in writing. 


Table Decoration.—Mr. J. E. Austin, of Upper Baker 
Street, W., has sent us a print of a new table centre which he has 
designed and supplied. It has altogether about 200 small elcctric 
lamps intermixed with flowers, and when illuminated we should 
think it would be very effective. 


Trade Announcements.— Messrs. Frederick Smith and 
Co., Wire Manufacturers, Limited, announce that they have now 
entirely discontinued the manufacture of copper wire at Caledonian 
Works, Halifax, the whole of this department being transferred to 
Anaconda Works, Salford, Manchester, which are now fully equipped 
with high-class machinery of the most modern ty pe forthe production 
of H.C. copper wire (plain and tinned), hard-drawn copper trolley 
wire, hard-drawn H.C. copper line wire, copper tapes and strips, 
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special copper binders, and H.C. copper wire rods. All communica- 
tions respecting these lines should in future be addressed to 
Anaconda Works. 


Tramear Lifting Jacks.—Mr. George Addy, of 
Waverley Works, Sheffield, is manufacturing an improved lifting 
jack for electric tramcars, one of which we illustrate below. We 
may remark that consequent upon a sad accident which occurred 
last year at Sheffield, the suggestion was made that lifting jacks 
should be provided on each car, or placed at intervals along the 
routes, and a series of tests was made by the Corporation tramways 
engineer. Mr. Addy's jack was among those tried, and an order 
was placed with him in July last. A special feature claimed for the 
jack;is its ‘great strength. The long ratchet lever, which can be 


fitted to either end of the ja k, in connection with the combination 
of right and left-hand screw and toggle joint, supplies enormous 
lifting power. The movement is truly vertical; there is no side 
thrust. The steel baseplate is very substantial, being 8 in. wide 
and 20 in. long ; total height overall only 63 in. The weight of the 
jack is 96 lbs. There are no valves to go wrong; in fact, it is 
claimed that there is nothing to get out of order by rough usage. 
The Addy jack is also useful in sheds for jacking- up cars when 
changing brasses, &c. 


What the British Consuls have to say.— British 
v. Herman Trade with Chili :—1n a supplementary report on the 
irade of Chili for the year 1900, Sir Berry Cusack-Smith, his 
Majesty's Acting Chargé d'Affaires, remarks that the British Empire 
might profitably turn its attention to a table, published with the 
report, directing attention to certain articles of import in which the 
United Kingdom might have a lirger share. The table contains a 
list of over 100 articles imported into Chili, of which, he thinks, the 
British proportion should be greater. Among those articles electric 
lighting and traction machinery is mentioned, the total import value 
being given as 1,217,000 pesos.—1 peso. = 1s. 6d. Of that total 
the British share is 123,900 pesos., against Germany's 1,046,000 pesos. 
Sir Berry Cusack-Smith points out, however, that much of the goods 
s Id by German houses in Chili is of British manufacture, and he 
thinks there are still great possibilities for British commercial 
eaergy in Chili, if that energy be supported and directed by a 
thorough knowledge of the Spanish language, and a sympathetic 
study of the customs, wishes, and needs of the Chilian people. 

Telephone Service of Grenada.—Mr. E. Drayton, reporting on the 
Blue Book of the Colony of Grenada for the year 1900, states that 
ihe revenue of the Telephone Department was £1,150, and its 
expenditure (including loan charges), £1,245. It had been contem- 
plated, he remarks, to make, during the year, many changes in the 
working of the department, which had outgrown its original outfit, 
and as the trunk lines and exchanges had been working for 10 years, 
reconstruction was, in many places, requisite. The temporary 
removal of the manager to St. Vincent on special duty prevented 
anything beiug done, and towards the end of the year complaints 
were $0 numerous and insistent that the services of a special 
iuspector were obtained by the Government for a report on the 
system. No tangible results, however, followed this report, and 
during the year 1901 the necessary improvements were commenced, 
and it was hoped that before the end of the year they would be 
effected. 


Wing Propeller Fans.—Messrs. F. W. Potter & Co., 
of Phipp Street, E. C., have recently carried out some interesting 
tests on their Wing propeller fans, for which purpose special 
apparatus was fitted up at their works. The fans were driven by an 
electro-motor, and propelled the air through a tube 18 ft. long x 
27 in. diameter, against a light screen suspended 18 in. from the 
open end of the tube. Other fans by well-known makers were also 
tested, and it was found that to produce the same pressure on the 
suspended screen, the Wing fan took less than half the power 
required by one, and less than two-thirds of the power taken by 
another of the rival fans. As the losses in the motor, which was of 
an inefficient type, were included in these results, the performance 
of the Wing fan must have been still bettcr than would appear at 
first sight. The quantity of air delivered per minute corresponding 
to various pressures on the screen has been ascertained by Messrs. 
Potter & Co., from which it appears that 700 watts supplied to the 
motor delivered 7,200 cub. ft. with the 25 in. Wing fan, as compared 
with 5,250 cub. ft. by one of the rivals, while the same power 
moved 6,500 cub. ft. with a 24-in. Wing fan, as against 5,300 cub. 


ft. by a 24-in. fan of another make. Messrs, Potter & Co: have carried 
out numerous experiments on the best shape and angle for the blades 
of fans, and judging from the above results, their scientific methods 
have been rewarded by success. 


ELECTRIC LIGHT AND POWER NOTES. 


Brighton.—The Electricity Committee recently reported 
that they had considered the question of Mr. Fowler's appointment, 
and it was resolved that he be informed that at the expiration of the 
term of his engagement with the Corporation, viz, March 2nd, 1902. 
his services would not be required in his present position ; it was 
also resolved that in the event of Mr. Fowler obtaining another 
appointment before March 2nd next, the Corporation would release 
him from his engagement. A lengthy discussion ensued on these 
proceedings with reference to the Committee's decision not to 
retain Mr. Fowler as assistant manager of the electricity under- 
taking. The chairman stated it was a question of expediency. 
Councillor Carden moved the exception of the resolution, remarking 
that if it were carried the Corporation would be guilty of a great act 
of injustice, as Mr. Fowler had volunteered for service at the front in 
1899, on the understanding that his berth should be kept open; he had 
now returned, and it would.be very unfair, and unpatriotic on the 
part of the Council, to discharge him. He was a valuable servant, 
and hai been in the employ of the Council for 10 years. The Com- 


 mittee's recommendations were thrown out, and the Council thus 


saved from a dishonourable action. It having been found necessary 
to obtain expert advice, on account of the sandy nature of the 
ground, the Committee recommended that Mr. W. R. Galbraith be 
engaged as consulting engineer in connection with the electric power 
station now in progress at Southwick, under Messrs. Pedrette and 
Co.'s contract, at the inclusive fees of 3} per cent. on the £25,000 
(£875), the Corporation to pay in addition the wages of an inspector 
(about £3 per week), to be recommended by Mr. Galbraith. 


Bristol.—At a recent meeting of the Electrical Com- 
mittee, it was reported that 1,758 customers had applied for current, 
of whom 1,688 had been connected with the supply. The applica- 
tions amounted to 126,584 lamps (reduced to 8 с.р.), of which 
119,689 had been connected. Motors to the amount of 744 в.н.р. had 
been applied for, of which 680 н.р. had been installed. 


Chesham.—The D.C. has resolved to obtain expert 
advice on the question of electric lighting, a company having 
offered to purchase the Council’s prov. order and instal the plant. 


Claremont (Cape Colony).—The Local Council lately . 
considered a proposal to purchase the E.L. Company’s plant, &c. 
It was, however, considered that the price asked was excessive, and 
a resolution was agreed to that the Government be asked to afford 
the Council expert advice on the whole question. 


Crewe.—The use of electricity for machine driving is 
rapidly superseding other means of driving in the extensive work- 
shops of the London and North-Western Railway at Crewe. The 
most recent applications of electrical power have been to a number 
of cranes in the works, and to the purpose of signalling. Some 20 
miles of electric signalling have already been installed. 


Derby.—The E.L. Committee has accepted a tender for 
500 tons of coal at 8s. 6d. per ton. 


Enfield.—The B. of T. is to be asked for a prov. order 


for electricity supply in Enfield by the North Metropolitan Elec- 
trical Power Distribution Company, who have already arranged 
terms with the Enfield D.C., and have, therefore, the support of 
that authority. The company have already got to work in High 
Barnet, and more recently in Hertford, and it is part of their 
Scheme that extensive generating plant will be laid down in a large 
building which it is proposed to erect near Ponder's End—a part of 
Entield. Under the order the &rea of the supply will be Enfield. 
It has been agreed by the company that, within a period of two 
years after the commencement of the order, they will lay down 
distributing mains for the purposes of a general supply in the prin- 
cipal roads. The company will be entitled to charge, per quarter, 
if the quantity of energy does not exceed 20 units, 11s. 8d. ; if the 
quantity consumed exceeds 20 units, for 100 hours at the maximum 
demand in such quarter at the rate of 7d. per unit; and after 100 
hours at the rate of 2d. per unit. The D.C. may, at the expiry of 
14, 21 or 28 years from the commencement of the order, require 
the company to sell to it the undertaking for the fair market 
value; and after the expiration of 35 years the Council shall be 
entitled to purchase upon the terms specified in the Electric Light- 
ing Act, 1888. 


Finchley.—The D.C. has taken temporary offices for the 
electrical engineer, Mr. Calvert, who has been empowered to engage 
the services of a competent draughtsman. 

A meeting of ratepayers and owners was held on the 6th inst. to 
consider the Bill which has been presented to Parliament for 
electric lighting and road widenings, in connection with the Middle- 
sex C.C. Light Hailway Scheme. "The resolution in favour of the 
Bil was lost by an overwhelming majority. The chairman 
demanded a poll of the parish, on behalf of the Council. 


Vol. 50. Мо. 1,260, January 17, 1902.] 


THE ELECTRICAL REVIEW. | 97 


Halifax.—The Corporation are threatening proceedings 
against the Electric Construction Company for breach of contract. 
At the monthly meeting of the Town Council held on Wednesday 
last week, the following resolution was agreed to:—“ That the 
town clerk be instructed to claim the sum of £500 from the Electric 
Construction Company, Limited, in consequence of the non-fulfil- 
ment of their contract by the delay in the delivery of engines and 
generators supplied by them to the Corporation." There was some 
divergence of opinion with respect to the amount of the claim ; some 
members thought the amount ought to be at least £1,500. 

The T.C. has decided in future to charge all consumers of e ec- 
tricity for a minimum quarterly consumption of 20 units. 


Inverness.—Mr. W. P. Adams delivered an address in 
the Town Hall recently on municipal electric lighting. Messrs. 
Crompton & Co. have offered £1,000 for the prov. order and a rental, 
the town baving the option of purchase at intervals; the lecturer 
expressed his opinion that the Council would want to buy out the 
company atthe first opportunity. 

The T.C. is making inquiries as to the possibility of obtaining 
water power from the Caledonian Canal. 


Kimberley.— Last month Councillor Henderson brought 
forward the necessity there was for extensions being carried out as 
early as possible for the cables and plant for the municipal electric 
light supply. A special committee was formed for the purpose of 
dealing with this matter in its various forms, such as extent, locali- 
ties for new cables and means of financing the scheme. The elec- 
trician, Mr. C. G. Vines, reported that the output was showinga 
great improvement after a year's running; as a comparison, the 
return for November, 1900, showed 4,520 units, while that for 
November, 1901, was 12,245 units, which was very good for a 
summer month. 


Large Engines.—We understand that Messrs. Davey, 
Paxman & Co., of Colchester, the well-known engineers, have put 
down a large additional plant in their works, and that they are 
now quite prepared to make electric light engines up to 3,000 H. P., 


guarantceing at the same time their efficiency, durability, and steam 
consumption. 


Leigh.—The Electricity Committee has received tenders 
for condenser, cooling tower, pumps, steam and feed pipes, &c., at 
the works. These were deferred, the engineer being instructed to 
obtain tenders for the steam and feed-water pipes, valver, 
injectors, &c., which will be required to connect the boiler and 
economiser with the existing mains. 

Limerick.—On Monday the first sod was turned in con- 
nection with the electric lighting of Limerick City. The scheme 
will cost altogether about £22,0C0, £16,000 of which will be for 
electric plant, and the remainder for building a power station. Mr. 
Dillon, of Limerick, is the contractor for the plant, which will be 
supplied by the Electrical Company, London. The entire contract 
has been arranged under the plans of Mr. Enright, of London. 


Lincoln. — The City Council, acting through the 
Electricity Works Committee, has purchased a number of motors to 
let out on hire to customers. An electric balancer is to be acquired 
at an estimated cost of £350. | 


Liverpool.—On a recommendation of the Health Com- 
mittee that the tender of Messrs. Pulford Bros. for installing 
the electric light into the sterilised milk depót be accepted, 
Mr. H. Miles said the Corporation had a committee quite capable 
to do such work. It was a surprise to him that the Health Com- 
mittee had passed over another committee of the Corporation in 
giving out the work. 

Alderman Menlove said they asked for tenders from three 
different concerns, including the Electric Lighting Committee. The 
tender from the Committee was the highest received, and the lowest 
was that of Messrs. Pulford Bros. 

Mr. R. Dart thought it would be better policy for the Health 
Committee to give the work to the Corporation. He considered the 
work should be given unconditionally to the Electric Lighting 
Committee. 

Alderman Watts said it would be unwise to place the Electric 
Lighting Committee in a position of preference. He was glad to 
see that the outside public could compete with them, and take a 
contract from them. 

The recommendation was agreed to. 

If there cver was a doubt as to a municipality competing with its 
own ratepayers, surely this must put an end to it. 


London.—Ciry. The City of London Electric Light- 
ing Company is pressing its 1equest that the Corporation will 
devide, without delay, whether it desires the company to continue 
the lighting of the main thoroughfares in the cential and western 
districts, in respect of which the Court of Appeal has decided that 
no agreements between the company and the Corporation exist. 

MaBYLEBONS.—The Borough Council has approved of the L. C. C. 
Electric Light Bill, and of the principle of the Bill proposed to be 
introduced by the Board of Trade for the alteration and re-adjust- 
ment of electric lighting агеав in London. | 

PoPLAR.— The Borough Council bas adopted the report of the 
Electricity Committee, which fixes the charges at 5d. per unit for 
the first bour's supply per day, and 3d. per unit after, and 14d. per 
unit for power purposes. 


Long Eaton.—The U.D.C. having mude application to 
borrow £15,000 for electric light works, the L.G.B. has intimated 
tbat an inquiry will be held in due course. 


Lynn.—The Board of Guardians have decided to ado[t 
electric lighting at the workhouse and infirmary, and to obtain 
current from the Corporation service. 


Manchester, —It has been officially stated that the work 
of the Electricity Department has made such progress timt the 
Committee has decided to give notice that applications for the 
supply of electricity for motors can now be considered. The Com- 
mittee is also prepared to consider applications for the supply of 
power to motors. | 


Market Drayton.—The R.D.C. has received a letter 
from the Market Drayton Electric Light and Power Company, 
stating tbat it is the intention of the company to apply to the 
B. of T. for a license to supply electricity in the parish of Drayton- 
in-Hales. 


Melbourne.—An important decision affecting the right 
of the Municipal Council to differentiate in the charges for elec- 
tricity for motive power and for lighting purposes was given last 
month by the Full Court. The action was originally brought by the 
Attorney-General on the relation of the Metropolitan Gas Company 
against the Municipal Council of Melbourne, and the Chief Justice 
found in favour of the municipality. On the appeal by the gas 
company the question was recently argued at length before the Full 
Court, which was divided upon the subject, the majority holding 
that the Chief Justice was wrong in his views, and giving judgment 
that the meaning of Section 39 of the Electric Lighting Act, taken 
by itself, was that there should be a uniform charge for electricity, 
no matter for what purpose it was reauired, in what quantity it was 
supplied, or during what time, whether by day or night. The 
section provided that there should be only one charge made to all 
persons who were supplied with electricity. 


Newark.—The E.L. Committee has recommended the 
Council to decline the proposals of the Derbyshire and Notts. 
Electric Power Company and to proceed with its own undertaking. 
The company had offered a supply of electricity in bulk at 14d. per 
unit, plus 10 per cent., for a guaranteed minimum quantity of 
250,000 units for a term of five years. 


Nottingham.—The buildings for the new electricity 
works of tLe Corporation on St. Ann's Well Road are now com- 
pleted, and ready for the plant to be installed. 


Penzance.— The T.C. has taken up a favourable attitcde 
towards the Cornwall Electric Power Bill. 


Prestwich.— The U.D.C. having considered a report of 
a sub-committee on the supply of electrical energy by the Man- 
chester Corporation, has requested this body to at «nce retura the 
draft agreement now in its possession, without prejudice to future 
negotiations. 


Romsey.—The Mayor presided at a meeting of owners 
and ratepayers held last week to consider the electric lighting of 
the town. Mr. Cownie, secretary of the National Electric Wiring 
Company, said that for some time the formation of a company ш 
Romsey had been contemplated. They thought that a capital of 
£7,000 would do, and his company would be prepared to find half 
the amount, £3,500, and would require the other half to be 
guaranteed. The company felt so sure that the venture would pay, 
that they would guarantee tbe payment of 4 percent. from tbc 
beginning.—Mr. Mitchel], the company's engineer, said it was pro- 
posed to get the power from Mond gas, which was very cheap. The 
Mayor proposed a resolution approving of the scheme, but it was 
defeated by a large majority. 


St. Helens.—A deputation from the Corporation has 
interviewed Mr. Gerald Balfour, President of the Board of Trade, 
with respect to the Board's refu al to sanction a supply of electricity 
by the overhead system, at a pressure cf 500 volts, to works at St. 
Helens, on the ground that such supply could be given by under- 
ground mains. The President of the B. of T. promised to consider 
the facte laid before him by the deputation. 

Much progress in the use of electricity is reported. In 1898, 
35,758 units were sold to private customers; in 1901 the number 
was 260,401. The number of lamps connected bas increased from 
4,550 in 1898 to 21,229. As regards energy used for traction, in 
1900 the Tramways Company used 182,076 units; last year they 
were supplied with 599,042 units. Eighteen miles of track are now 
in use, all of which a1e being worked electrically. 


Sheffield.— The T.C. is considering the advisability of 
establishing a municipal insurance fund. ‘The premiums at pres cut 
amount to between £2,000 and £3,000 a year. 


South Wales.— The South Wales Power Distribution 
Company are going to work in earnest; their ttaff has been increased, 
and Mr. E. L. Hill has been appointed resident manager. The 
managing director of the company, Mr. G. L. Addenbrooke, is also 
devoting himself to important negotiations which are now taking 
place between the company and local authorities, and proprietors of 
large works, for the supply of energy, both for power and lighting. 


Southampton.—At the last meeting of the T.C. it was 
reported that Mr. Street, the newly appointed clectrical engineer, 
had entered upon his duties. In connection with the accounts, 
attention was called to a payment of £873 4s. 3d. to the consulting 
envineer, and the chairman of the Committee gave an assurance 
that, as Mr. Strect would be able to cope with all the work without 
outside assistauce, such an item wouid not appear again. 
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Southport.—The Electricity Committee has resolved that 
an order be placed with the British Insulated Wire Company for 
the supply of cables during the next two years; also that applica- 
tion be made to tbe L.G.B. for power to borrow £32,000 for exten- 
sions to the electricity plant, mains, &c. In view of the fact that 
radiators are mostly used during tbe winter months, when the ordi- 
nary demand is at its maximum, it is not considered advisable to 
further reduce the price for energy consumed for heating purposes. 
The number of consumers at the end of 1901 was 910, with 56,780 
lamps, and the output, includiog encrgy for traction, was 1,023,970 
unite. Of this, private supply accounted for 731,777 units, at an 
average price of 4'05d.; public lighting, 98,739 units, at 1:34d.; 
traction, 193,454 units, at 1°74d., the average price for all classes of 
supply being 335d. 


Spain.—Plant is about to be put down to utilise the 
water-power of the River Franchuena (in the province of Viscaiga) 
in the generation of electrical energy for lighting and power pur- 
poses, the necessary concession having just been granted. 


Stafford.—The electricity department of the Corporation 
being now in a position to meet demands for the supply of the 
illuminant outside the borough, application is to be made to the 
B.of T. for & license to supply electricity to the surrounding 
districts. Subsequently a provisional order will be applied for. 


Stockton.—A IL. G. B. inquiry was held by Mr. R. H. 
Bicknell, M.I.C.E., last week, into the application of the Corpora- 
tion for leave to borrow £27,500 for electric lighting purp: ses; 
£6,500 of this was for excess expenditure over previous loans, and 
the remainder for new work. 


Uitenhage (Cape Colony).—The T.C. lately invited an 
electrical expert to visit the town aud fu'nish a specification 
(with estimate of cost) for the installation of electric lighting of 
the streets, from a certain available water supply. 


Weybridge.—Mr. H. Watts, local engineer for the 
Urban Electric Supply Company, states that energy can be supplied 
in a few months' time on the following terms:— Lighting, 7d. and 
4d. ; power, 4d. and làjd.; slot meters, 6d. per unit (including 
hire). The company will wire premises at a charge of 44d. per lamp 
per quarter, with option to purchase at any time. 


Worksop.—Last week Colonel Hepper, R.E., inspector to 
the L.G.B., held an inquiry in respect of the application of the 
U.D.C. for permission to borrow £8,500 for the extension of the 
electric lighting plant. The consulting engineer (Mr. A. B. Mountain, 
of Huddersfield) said the present plait was capable of supplying 
6,000 lights, and it was not safe to face the next year without addi- 
tion, as they were nearly up to the maximum. The works had only 
been running three months. 

The Traders’ Association has decided to memoriali-e the U.D.C. 
to reduce the price now charged for electricity. 16 is felt by the 
members of the association that 6d. per unit is much too high. 


Worthing.—The lowest tender for building the generating 
station was 46, 870; the surveyor was of opinion that it could be 
done for less, and the Corporation decided to do the work 
itself under his supervision. It was reported to Tuesday’s Council 
mecting that the actual cost of the station has worked out at £5,100, 
and the Council, in recognition of the satisfactory resu!t, agreed to 
vote the surveyor 100 guineas. The consulting engineers Бате been 
asked to report as to the extensions of the uudertakiog, which in 
their opinion will be needed in the near future. Difficulties have 
arisen in disposing of the water used for condensing purposes, and 
the Council has accepted n scheme to overcome the trouble, pre- 
pared by the consulting engineers and the borough surveyor, which 
will involve an expenditure of £2,600. 


Margam.—An interview bas taken place between the 
E.L. Committee of the D.C. and representatives of tlie South Wales 
Electrical Distribution Company. The terms submitted fer the 
company conditioned a minimum bulk supply of 50,000 units at 
2˙90d. per unit. Any greater quantity would be supplied at a pro- 
portionate reduction. It was pointed out that to make such 
favourable terms it was necessary that the company should be able 
to make an agreement with each of the other local authoritics, such 
as Neath, Britun Ferry and Aberavon. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Tramways Committee recently received 
a letter from the M’Elroy-Grunow Electric Railway System asking 
for an extension of the time granted to them to complete the experi- 
ment with a section of the third-rail tramway system on the beach 
route. The Committee did not see their way to agree, and resolved 
to recommend that intimation should now be made to the M'Elroy- 
Grunow Electric Railway System that, in respect of their failuic to 
equip the section within the time specified, the Ccuccil must con- 
sider the agreement as at an спа. It was, at the same time, resolved 
torccommend that the company should Lc allowed facilities for con- 
liauing their experiments, if they desired to do so, on condition that 
the operations are so carried on as not to interfere with the use of 
the tramway or the working of the tratlic. 

Last week the Couucil decided that all existing lines not yet 
electrified, with the exception of the section from Queen's Cross cid 


Rosemount to Union Bridge, be adapted for electric traction, and 


. equipped on the span-wire system from side poles at an estimated 


cost of £34,446. 


Aston. — The T.C. has resolved to join the Aston 
Tramways Company in an application to the B. of T. for the appoint- 
ment of a referce to assess the value of the company's undertaking, 
and has decided to approve of the plans prepared by Mr. Wilson 
for the erection of a power station and the laying of cables for elec- 
tric lighting and tramway purposes, at an estimated cost of £65,000, 
for which a loan will be obtained. 


Birkenhead.— The Chairman of the Electrical Com- 
mittee says that the trams are going the right way to carn a hand- 
some profit by the end of March, after paying interest and sinking 
fund. | 


Brighton.—Two other routes, the New England Road 
and Beaconsfield Road sections, have been opened tothe public, and 
the Board of Trade inspector is expected down shortly to examine 
the working of the patent brake which has been fitted by his 
recommendation to prevent the cars from running backwards down 
the hills. The cars will be tried on the steepest grades, and if 
everything is satisfactory the remaining routes will be at once 
opened. Up to the present about half a million passengers have 
been carried in about six weeks, and as only half the lines are 
open it looks well for the future success of the system. 


Cairo to Месса, —Ап Evening News telegram says that 
the United States Construction Company, of Cleveland (Ohio), has 
negotiated through Signor Spanler, of Rome, for concessions for 
electric tramway lines from Cairo to Mount Sinai, and along the 
Red Sea to Mecca. A branch to Damascus is also contemplated. 
The Sultan of Turkey has just granted the requisite concessions. 
The Cleveland company will finance the undertaking if it obtains 
the construction work. The promoters of the scheme believe that 
electric tramways will be hailed with delight by the millions of 
Mahommedans who make annual pilgrimages to Mecca. The towns 
surrounding Jerusalem are also said to offer good opportunities for 
short lines. 


Chatham.—The Chatham Electric Tram Company will 
very shortly be busy in the neighbourhood of Chatham and New 
Brompton. The large generating station (which is situated at 
Luton) is fast approaching complet.on, the boilers being in, and the 
shaft almost finished. The tramlines are now down through 
Chatham, and on to Old and New Brompton, and the Dockyard and 
Garrison generally, including the Royal Marine Barrecks, Н.М. 
Gun Wharf, the Royal Engioeers' Barracks, and the School of 
Military Engincering, Chatham Line Barracks, the new Royal 
Naval Barracks at St. Mary’s Vale, and the Royal Naval Hospital at 
the top of New Brompton. 


City to Wimbledon Railway.—The Financial Times 
gives the following details of the Bill to be shortly promoted for 
the purpose of incorporating a company with powers to construct an 
underground electric railway from the City to Wimbledon. The 
proposed line will commence near Cannon Street Station, aud will 
pass under the Thames to Scuthwark, whence it will proceed vid 


Lambeth and Wandsworth Road to Clapham Junction. 
From this district it wil run vd St. John’s Hill to 
Wandsworth, and thence to its termination at Fart field 


Road, Wimbledon. The railway will be constructed in 
two tunnels, with an internal diameter of 12 ft. 6 in., and similar 
in other respects to the existing tube railways. The generating 
station will be erected on lands on the boundary line between 
Wandsworth and Wimbledon and abutting on the Wimbledon and 
Fulham line of the London and South-Western Railway. The 
company secks power to appropriate the subsoil under any building, 
premises or hereditaments without being required to purchase any 
such property or any easement or right to the use of the subsoils, 
provided that the crown of the tunnel does not come within 30 ft. 
of the lowest tloor of any property affected by this clause. The 
total capital required for this schen.c is 48,000,000, of which 
£6,000,000 will be raised as share capital and £2,000,000 by the 
creation of debenture stock. The tirst directors are to be Mr. 
Ernest Schenk, Mr. Thomas A. Meates, Mr. George Riley, Mr. 
Herman Gwinner and another. The period required within which 
to complete the railway is five years. During that period interest 
will be paid out of capital on the shares taken up, provided that not 
more than £600,000 is expended in this manner, 


Darlaston.—The U.D.C. have approved the British 
Electric Company's designs for poles and feeder pillars which they 
propose erecting between Bull Stake, the Crescent, and the Green. 


Derby and Nottingham.— Sir Bache Cunard, the 
principal shareholder of the company which contemplates estab- 
lishing a system of ligLlt railways to connect Derby aud Nottingham, 
and to open up the populous districts in the vicinity of Long Eaton 
aud Stapleford, attended the monthly mecting of the Shardlon 
Rural District Council on Monday for the purpose of explaining the 
details of his scheme and soliciting the support of the Council 
therein. The Council resolved to remain neutral in regard to the 
matter. 

East Molesey,—The U. D.C. surveyor has found that the 
L. U. T. Act of 1901 does not carry out. all the agreements originally 
made by the company. The Council has therefore decided to oppose 
future Bills of the company. 

(Continued on page 103.) 
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THE MANUFACTURES OF ROYCE, LIMITED. 


Tue following illustrations show some examples of standard 
electrical machinery as manufactured by Messrs. Royce, 
Limited, of Manchester. Established in 1884, the firm has 
consistently grown, and in order to meet increasing require- 
ments of supply, new branch works have been erected and 
are nearing completion in Trafford Park, Manchester, with 
ample facilities for extension. These works are being laid 
out in the most approved manner, and equipped with special 
labour-saving tools and devices in order that work of the 
heaviest kind may be undertaken. 

The generator represented in fig. 1 is of the 12-pole low- 
speed type, arranged for driving direct by means of a turbine, 


separate compartments, the series coils being composed of 
drawn copper conductors of rectangular section wound on 
edge. 

The armatures are of the slotted drum type, the core con- 
sisting of soft-steel discs, well annealed both before and 
after the slots are punched in their periphery. The discs 
are insulated from each other, and are held together by stout 
plates extended on their faces in order to carry the ends 
of the windings, and presenting a large radiating surface for 
the dissipation of heat. The core thus built up is firmly 
attached by keys to a substantial armature spider, an extension 
of which carries the commutator, so that any possibility 
of relative motion or vibration between the armature and 


. commutator is completely eliminated ; ventilating spaces 


Еа. 1. 


the rated output being 350 Kw. at a pressure of 500 volts 
«hen running at a speed of 130 revolutions per minute. 

A smaller machine is illustrated in fig. 2, arranged for 
driving by ropes. The output is 100 kw. at a pressure of 
200 volts when running at 400 revolutions per minute. 
These machines represent the result of very careful study 
based upon wide experience during the years since slotted 
armature cores and multipolar fields for electrical machinery 
were generally placed upon the market. 

The general design is characterised by a substantial yoke 
of circular form—provided with inwardly projecting pole- 
pieces of soft steel of very high magnetic permeability, the 
pole-pieces and field windings being so proportioned as to 
reduce the distortion due to armature reaction to the lowest 
possible limit. The field coils are wound upon bobbins made 
of sheet stee!, with substantial brass flanges at each end. 
The shunt and series coils are separate, and are wound in 


through the spider and armature core are so arranged as to 


allow a constant circulation of air when the machine is 
running. 

The armature winding consists of interchangeable copper 
bars bent into shape on jigs, and thoroughly insulated with 
a special composite insulation before being put into place on 
the armature core. Before assembling, the coils are 
thoroughly varnished and stoved, in order to expel all 
moisture and seal the surface effectively against the re- 
entering of damp. 

The commutators are characterised by a large number of 
sections, and there is rarely more than one turn of armature 
winding to each section of the commutator. The segments 
of hard-drawn copper are insulated from each other and 
from the supporting hub by means of mica. The bars are 
held in position at each end by rings having a “ V ” section, 


and the whole is solidly drawn together by means of stout bolts. 
F 
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The brush holders and mechanism have received careful 
attention ; the carbon brushes are carried in holders of the 
radial parallel feed type, arranged to give an easy adjustable 
pressure on the commutator. The current density in the 
brushes when operating at full load is about 30 amperes per 
square inch. "The brush holders are carried upon a cast-iron 
yoke of rigid construction, provided with a hand-wheel and 
screw, which accomplishes the adjustment of all the brushes 
simultaneously. | 

The mechanical construction of these generators has been 
fully thought out, and the bearings and varicus sections 
of metal are very ample forthe loads which they have 
tocarry. The machines will deliver their rated outputs con- 
tinuously with a very moderate risc of temperature and with- 
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out sparking. Sparkless commutation has been carefully 
studied, and the machines are rated to operate sparklessly 
with a fixed position of the brushes; they will carry an 
overload of 25 per cent. for one hour, and momentary over- 
loads of at least 50 per cent. without injury or distress. 

The makers have standardised two lines of multipolar 
generators, one series being suitable for lighting service, and 
another for traction and power work, the latter having field 
coils over-compounded, so that the potential at the terminals 
is 500 volts on open circuit, and 550 volts when the full 
load current is being supplied. ä 

A standard semi-enclosed multipolar type motor, rated at 
12 B. H. P. when running at 650 revolutions per minute, is 
illustrated in fig. 3. The motors are of the slotted type, 
and are constructed generally in accordance with the 
specification for the generators. i 
An especially notable point in connection with these 
machines is the exceedingly low speed at which they are 


rated for their full output, this varying from 800 revolu- 
tions per minute in the smaller sizes to 400 revolutions in 
the larger. 

Nine distinct sizes have been standardised, ranging from 
2 to 50 B.H.P. All the various parts going to make the 
complete machine are constructed to jigs and templates, 
similar parts being interchangeable, so that any piece may 
be supplied immediately from stock. The semi-enclosed 
type motors will run continuously at full load with a tem- 
perature increase of 40? C. (72? F.) above that of the sur- 
rouuding air, and the brushes are fixed for all loads. 

Many thousands of these machines have been supplied 
since their introduction, and they appear to give complete 
satisfaction under strenuous conditions of operation. 


In order to meet the demand for a satisfactory motor- 
starting switch, the firm have designed and perfected the 
starter, illustrated in fig. 4 ; the construction of this will 
be readily seen from the figure. These starters have several 
distinctive features about them ; the circuit is always broken 
by a main switch at a position where ample provision is 
made for a long break between easily renewable carbon con- 
tracts ; a braking and trip device is titted in order to prevent 
the motor being started too quickly, and this can be regu- 
lated so that the machine is brought up to speed in not less- 
than from 15 to 30 seconds. 

Messrs. Royce have also made a speciality of controllers 
for cranes and similar work ; the design of these is illustrated: 
in fiv. 5, and is similar to that used for tramcar service, and the 
various operations of starting, regulating, reversing and. 
otherwise manipulating the motors can be effected in the 
controllers. 

Another of the firm's specialities is the manufacture of 
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electrically-driven overhead and Goliath cranes, hoists, 
capstans, &c. In fig. 6 is illustrated one of their 25-ton 
electrically-driven ** Goliath " cranes, similar to many which 


have been supplied 
to various railway 
companies, ship- 
yards, engineering 
works «с. The 
illustration in 
question shows Ше 
crane at the Mary- 
lebone terminus of 
the Great Central 
Railway, London. 

The span is over 
60 ft., with head 
room underneath 


arranged to be lifted 
at a speed of 5 ft. 
per minute. Lighter 
loads can be moved 
in an inverse ratio, 
a load of 5 tons 
being raised at 25 
ft. per minute. The 
traversing and 
travelling speeds are 
50 ft. per minute. 
The construction 
offers many points 
cf interest: the box 
girders of mild 
steel, 4 ft. 6 in. 
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deep in the centre by 16 in. wide, form the framework on 
wbich the stability of the structure depends, and special 
care is taken that the weight of the crane is evenly dis- 


Fia. 6. 


tributed over the eight longitudinal travelling wheels by 
the use of compensating levers pivoted under the centre of 


each of the four uprights. 


. Special attention is given to the bearings, the running 
friction and power required for the various motions being 
very small, and consequently giving a hich efficiency and low 
cost of working. Alx 
bearings are arranged’ 
to swivel on their 
centres, thus ensuring 
even distribution of 
load over the entire 
length of the wearing 
surface. 

Thecrab side frames. 
are constructed of 
stout steel plates stif- 
fened by strong angles. 
The shafts and axles. 
are so arranged that. 
they can be lifted out- 
directly, in this way 
avoiding the incon- 
venient and trouble- 
some method of thread- 
ing shafts often 
adopted by crane 
builders. 

The motor for the 
longitudinal travelling- 
motion is fixed upon 
supporting brackets 
attached to the centre 
of one of the main 
girders in order to 
equally distribute the- 


е propelling forces and 


prevent the possibility 
of cross-winding upon 
the rails. The cross-traversing and hoisting motors 
are mounted upon the crab. ‘The whole of the motions 
are controlled from the cabin shown in the illustration, 


where the necessary controllers and resistances are fixed. 
An excellent provision embodied in this crane, 1n accord- 
ance with the general practice of crane makers, is that of am 


| 
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automatic magnetic brake, which is combined with the hoist- 
ing motor. The act of switching off, or the interruption, from 
any cause, of the supply of current, without any attention on 
the part of the operator, automatically releases the brake, 
and allows it to take charge of and sustain the load in what- 
ever position it may happen to be at the time. The weight 
of this Goliath, with its load, is about 75 tons, and the 
-design is characterised throughout by the strength and 
‘solidity of its parts. 


MACHINE TOOLS AT THE GLASGOW 
EXHIBITION. 


(In SPECIAL REFERENCE TO THE REQUIREMENTS OF DYNAMO 
AND MOTOR MANUFACTUBEBS.) 


By FRED. BATHURST, A. M. I. E. E. 


(Continued from page 23.) 


New HEXAGON TURRET LATHES, 


As we made mention of the fact that lathes of one type 
ог the other were the predominant feature of the tool exhibit 


Fic. 19.—Turret LaTHE.—FnowNT VIEW. 


їп the Exhibition, во we must, before concluding, refer to 
an: exhibit hitherto unmentioned. Passing into the 
special machinery pavilion erected by Messrs. CHAS. 
‘CHURCHILL & Co., of Leonard Street, London, E.C., in the 
North Gardens of the Exhibition grounds, we found an 
-extensive display of their engineers’ and mechanics’ fine tools. 
In this pavilion alone many hours, or even days, could have 
‘been well spent in bringing oneself up to date in the detail 
improvements of every class of tool. 

Probably it would be considered that their star“ exhibit 
was a Warner & Swasey hexagon 
turret lathe (shown in front and back 
view by figs. 19 & 20). The class of 
work that can be done on this 
machine is the manufacture of 
bolts and heavy machine screws 
up to 2 in. diameter and 2 ft. long, 
-as required, for instance, for dynamo 
:sliding rails, 

One of the special new features 
incorporated for the first time ір a 
machine of this type is a roller feed 
for the stock being worked upon. 
The stock in hand is operated by a 
‘small scroll chuck, which grips 
‘by means of the rollers, and self- 
-centres the work at the same time. 

Hitherto this type of lathe has 
only been provided with а set 
screw method of centring the stock, 
which not only requires time, but 
calls also for care and exactness on 
the part of theoperating machinist. This new roller feed can 
фе operated either whilst the machine is standing still or 


running, which means that when making long bolts the 
Stock can be fed through rapidly to the desired length by 
operating the same lever which closes the chuck on to the 
stock. 

On the usual type of machine, feeding can only be accom- 
plished whilst the lathe is running, and thus the quickness 
of feed is dependent upon the speed at which the lathe is 
running. This machine, being provided with a hollow head, 
together with the extra convenience for feeding lengths of 
stock, can operate upon pieces 12 to 16 ft. long, which 
although unusual are by no means unwieldy ; this increased 
length of stock means that less time is lost in refilling the 
machine with work. 

When the stock is run completely out of the chuck in the 
front head of the machine (that nearest the turret) a new 
and improved device allows the gripping jaws to still retain 
their set position—that is, they do not drop down and require 
readjusting, as in the ordinary type of lathe. Whilst a con- 
siderable saving of time is thus effected, this new design of 
chuck has the further advantage that the variation of size 
in the stuff worked does not become a disadvantage, 
because the adjustments for variation have not to be made so 
frequently. 

In order to gain fully every advantage possible from the 
above stock-feeding arrangement, an improved form of 
turret has also been adopted, which 
has the gauging stop fixed directly 
upon it. This arrangement ensures 
the cract length of stock being fed for- 
ward upon every occasion. 

In the type of lathe at present 
known, there is always an amount of 
" play" caused by the gauge stop 
working on a lever, а construction 
which in itself permits а certain 
inaccuracy. On this new design 
W. & S. hexagon turret lathe the 
most accurate work can thus be turned 
out in a minimum of time. 

As regards its power and general 
stability, a further improvement has 
been made by placing the feed rack in 
the centre of the bed, instead of ar- 
ranging it as is commonly done on the 
side. In this way the rack receives 
a true thrust, and the saddle must 
centre itself truly to the stock being worked. 

Messrs. Charles Churchill & Co. point out with noticeable 
satisfaction that the above improvements have not increased 
the first cost of the tool, and they find that manufacturers, 
knowing of the improvements effected in this class of tool, 
are giving them the preference, and are placing orders with 
them. 

Another of this firm’s exhibits which must claim a short 
notice, is the Cleveland automatic screwing machine, which in 
itsoriginal design formed the pattern upon which other makers 


Fig. 20.—Back VIEW oF TURRET LATHE. 


standardised this class of machines. This new type is also 
arranged to meet variation of the stock being worked upon, 
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since all its feed plates and cams аге made adjustable, а 
point which other makers have not yet had time to imitate. 

The idea of securing the central thrust upon cach turret 
tool (similarly to that referred to above) is well carried out 
on the Cleveland make of machine. It should be remarked 
that in all other automatic screwing machines the individual 
tool revolves in a horizontal plane relative to the spindle 
carrying stock, and, consequently, the smallest give or play 
on turret spindle tends to make the stock run out of 
truth. 

In exhibiting the planing machines made by the 
well-known firm of Gray, of Cincinnati, U.S.A., a novel 
magnetic clamping chuck is shown in operation. These 
magnetic chucks, which are arranged in the sliding work- 
table, are particularly useful for fastening down to the 
planing bed any thin work which must be planed perfectly 
true, and yet has not body or strength enough in itself to 
bear * cramping down" with the ordinary clamps. This 
magnetic chuck is made by S. Walker & Co., of Worcester, 
Mass., U.S.A., and is already meeting with extended use in 
American machine shops, being particularly applicable to the 
pieces handled in the shop tool rooms, and those English 
firms to whom it has been introduced have immediately recog- 
nised its utility and application. 


( To be continued. ) 


ELECTRIC TRACTION NOTES. 


(Continued from page 98.) 


The Edinburgh Cable Tramways.—/eilden's Magazine 
contains an article on the Edinburgh cable tramways, by Mr. 
Benj. Taylor, which, we think wisely, does not propose to compare 
the relative merits of cables and electricity. The Edinburgh 
cable system now covers 42 miles of track, or 21 miles of street, 
and was put down by the advice of Prof. Kennedy, as the best he 
could advise to meet the supposed isthetic conditions of the city. 
In Edinburgh, the usual difficulty which compels a car to pass fuil 
speed round corners is got over by slow running auxiliary cables 
and a new type of gripper. The auxiliary cable is driven by the 
main cable. The grippers have two sets of jaws, one each side of 
the shank. Necessarily there is some delay in picking up and 
letting go the two cables as required. In all there are 48) miles of 
cables, and an engine power of 4,100 R.., of which 2,600 Hp. 
is in use, or about 15 н.р. per car. There are 173 cars, or there- 
abouts. "The power is thus in excess of what would be required 
electrically ; this would probably average about 1,400 н.р. with a 
marimum considerably more, but the article before us gives no 
really useful figures in this respect. Just at present the Sunday 
running of the Edinburgh cars has directed particular attention to 
the system, which, we think, was put down from an entirely erro- 
neous idea as to the effect of the trolley wire system on the beauties 
vf Edinburgh asa city. The cable system has certain mechanical 
economies often quoted in its favour, as, for example, the saving of 
the energy of down-grade cars. But is not this obtained at a con- 
stant expenditure of energy upon the cable itself out of all propor- 
tion to the saving ? 


Erith.—At the Council meeting a letter was read from 
Mr. Baynes, clerk to the Bexley Council, stating that the Council 
had obtained powers to construct electrical tramways, and one of 
the tirst routes to be laid would be to Northumberland Heath. It 
was thought that Erith would like to know what Bexley was doing, 
in order that they might take steps, if thought desirable, to make 
connections. 


Exeter.— The Electric Traction Committee has appointed 
а sub-committee to obtain information from other towns re motor 
basses, electric cars, and other means of passenger transit. 


Farnworth (Bolton).—Major Druitt bas made the 
official inspection of the Faraworth electric trams. A number of 
cars have been bought from the British Westinghouse Company, and 
tbe British Insu!ate1 Wire Company have carried out the work of 
€ juipment. 


Gloucester.—The City Council has resolved to recom- 
mend the purchase, for £26,000, of tbe undertaking of the 
Gloucester 1 rau way Company, subject to the sanction of the Board 
of Trade, аза to the grantiog by the Light Railway Commissionera 
cf an order similar to that already secured by tle Tramway 
Company, which would empower the Corporation to construct 
~ work an extended system of electric trams in the city and 

virons. 


Cosforth.—At the meeting of the Gosforth Urban Dis- 
trict Couaci], beld on the 9th iust., a report of the committee on 
two rival tramway schemes was considered. (e was that of the 
Newcastle-on-Ty ue Corporation and the other was that of the 
Tyneside Tramways Company. Ou the recoinmendatiou of a com- 


mittee the Tyneside Company’s Bill was assented to by the Urban 
District Council, conditionally, and the Newcastle Corporation's 
Bill was diaseuted from. One of the points in dispute between the 
Tyneside Tramways Company and the Council is in regard to the 
question of purchase. 


Hebden Bridge.— The Hebden Bridge Urban District 
Council’s dispute with the Halifax Corporation still continues with 
respect to the side of the roadway on which tbc tram poles shall be 
erected. The parties have this week agreed to submit the matter to 
the Local Government Board. "There is also a dispute between the 
parties with respect to the supply from Н lifax of electricity іа 
bulk. Hebden Bridge wants the cbarges reduced for the supply of 
electricity iu bulk, and the Halifax Corporation will not entertain 
the request. 


Ноте, — Тһе T.C. has resolved to provide a municipal 
system of trams iu the borough. The most sírenuous opposition 
will be made to any proposal of any outside body to promote and 
work tramways. Steps are to be taken as soon as possible to pro- 
mote a Bill in Parliament to provide tramways, and if thought 
desirable on further consideration, to acquire the tramways now . 
working and running to Shoreham, and to work the same. 


Levenshulme.—The D.C. have resolved to apply for 
sanction toa loan of £13,000 fo1 the conversion of the tramlines in 
the district to electric traction. 


Light Railways, — The Board of Trade has recently 
confirmed the following light railway orders:—Jarrow and South 
Shields Light Railways Order, 1901; Worcester and District Light 
Railways Orders, 1901 ; County of Middlesex Light Railways Order, 
1901; East Sussex Light Railway Order, 1901; Barton-upon-Irwell 
Light Railway Order, 1901; Loughborough and District Light 
Railways Order, 1901. 


Limerick.—On Thursday last week the Judicial Com- 
mittee of the Irish Privy Council sat to hear an application by the 
promoters of the Limerick Electric Tramway for an Order in 
Council to authorise the undertaking. Formal evidence of the 
approval of Limerick Corporation, and that the electricity would 
not be used for other purposes, having been heard, Mr. Fraser, C.E., 
said that the tramway, which would cost £60,000, would extend over 
six miles. The matter was then allowed to stand for four months 
for further evidence as to the financial position of the promoters 
and the necessity for iucreasing the capital. 


Liverpool.—Speaking at a public meeting last week, 
Mr. S. W. Higginbottom, M.P., chairman of the Corporation Tram- 
ways Committee, referred to the working of the tramways during 
the past year. In 1897 they had in Liverpool, he suid, а tramway 
mileage of 6,013,180, and they carried 38,403,084 passengers. At 
the close of 1901 they had a mileage of 10,970,063, and during the 
year they bad carried 101,108,780 passengers. The receipts from 
the tramways were £468,383, an increase of 450, 809 on those of the 
previous year. The Committee hoped to hand over a surplus of 
£60,000 to the Council to be used as they thought fit, but he hoped 
that before spending the money the Council would see to it that 
they built up a strong reserve to as to ensure that their system of 
tramways would be maintained as the best cf. its kind ia the world. 


London.—The Daily News says that the work of laying 
ihe conduit system on the Tooting and Westminster route will be 
commenced in the middle of March, and it is hoped that the new 
cars will be running in about 10 months’ time. In all probability 
operations will be started in the Southern district. A ruliig 
principle will be that the roads through which tLe coronation pro- 
cession will pass ши. not be disturbed until after the coronation 
ceremony. The work will be done in sections, from which the 
ordinary horse tran.way traffic will be diverted until they are com- 
pleted. Generally speaking there will be no night operations. It 
is said that night work is twice as costly and half as efficient as day 
work, and except in certain places, such as busy crossings, the whole 
of the work will be performed in the daytime. 


London — Brighton Railway. — The jromoteis of 
the London and Brigbton Elcctric Railway are stated to have 
deposited the sum of £370,000 as a guarantee that the Bill will be 
proceeded with in the cusuing s.ssion. The estimated cost is 
47,338, 403. 

Maidenhe. d.—IThe T. C. thinks of applying for light 
railway powers, and instructing the borough surveyor to prepare 
plats and particulars, &., for the construction of lines. 


Mauchester.—A guard wire broke in Deansgate last 
Saturday morning, and came iuto contact with the live wires. The 
cars were at a standstill for half an hour. 


Manchester—Liverpool.—The annual general. meeting 
of the sy: dicate responsible for the promotion of the mono- railway 
between Manchester aud Liverpool was hcld on 14th inst. Mr. J. H. 
Macmillan, of Manchester, who presided, said that the year's delay, 
which bad been caused through the very bitter opposition of the 
railways, had not becu altogether a loss. It Lad enabled the pro- 
jected liue to be improved ın certain respects, and more important 
than thaf, the prolonged aud most minute examination of the 
Parlamenta:y Cenmmittces had established beyond reasonable 
question not only the ergmecring feasibility, but the commercial 
practicability of the schewe. 

Middlesex,—The Board of Trade have confirmed Light 
Railway Orders for Edgware, Finchley, Friern Barnet, Hendon, 
Hornsey, Kiug-bury, Little Stanmore, Southgate, Tottenham, 
Wembley, Willesden, and Wood Green. 
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Morpeth District.—One of the latest schemes for north 
country tramways is that for the construction of which the 
Northern Counties Electrical Supply Company, Limited, are 
seeking power. It is proposed by the promoters to Jay a tramway 
down from Morpeth to Bedlington (the terrier village’, a distance 
of 74 miles, a second line from Bebside to Blyth, 34 miles, and a 
third from Ashington to Newbiggin, which is about 4} miles. 
These tramways will tap important areas in the heart of the 
Nertbumberland colliery district, and prove an immense convenience 
to the localities. Morpeth and Bedlington, and Bebside and Blyth, 
are connected dircctly with each other by the railway, but that 
is not the case as regards Ashington and Newbiggin. 


Pneumatie Brakes.—It wil be remembered that a 
somewhat serious accident recently occurred with a runaway car in 
the Potteries district. Since the accident the patent pneumatic 
slipper brake of Messrs. Hewitt & Rhodes, of Manchester, has been 
fitted to the car, and on Friday, the 3rd inst., the brakes were 
tested on the same hill on which the accident occurred. The car 
was taken to the top of the incline, and full speed applied by means 
of a controller to the car, until it attained a speed of about 25 
miles per hour on an incline of 1 in 14; on the H. & R. slipper 
brake being applied, the car was brought up in two lengths of 
itself. General satisfaction was expressed by the officials of the 
company who were present at this severe test. 


Ramsgate.— Extensions of the electric tramway system 


are contemplated, and by next season the service will probably be 
considerably augmented. 


Sale.—A letter has been sent to the U. D.C. by the 
Manchester Suburban and Electric Tramway Company stating that 
they propose to construct a tramway from Sale to Stalybridge, and 
ure about to make application for Parliamentary powers. 


Scalp and Enniskerry Tramways.—The application 
tothe Privy Council for the promotion of this line was made last 
week, and petitions against it were lodged by the Dublin, Wicklow 
and Wexford Railway, and the Bray and Enniskerry Railway. For 
the promoters it was stated that the intended line was to be run 
from Dublin, through the Pembroke Township and Dublin County 
to the point near The Scalp, where it would pass into the 
co. Wicklow. The Bray Urban Council have signified their approval 
of the project, subject to certain conditions. The Bray and Ennis- 
kerry Railway Company obtained an Act of Parliament in 1891, but 
had only completed one mile of the line. The promoters of the 
projected line purpose raising £200,000 to build it. The Lord 
Chancellor, after hearing the various sides, said that taking into 
consideration the objections of the Dublin, Wicklow and Wexford 
Railway, he thought it would be necessary to again consider the 
scheme as a whole. 


Sedgley.—On Wednesday last week the British Electric 
Traction Company opened their new electric line from Sedgley to 
the Fighting Cocks, a 20 minutes’ service. The opening of the line, 
which was inspected by the Board of Trade three months ago, has 
given great satisfaction to the public, and the cars have been largely 
patronised. The delay in working the line arose through a dispute 
with the Post Office authorities respecting the telegraph wires. 


South Shields.— The general chaos which exists at 
south Shields in respect to the trams has been slightly intensified 
by the ballot, the result of which was made known on Thuriday 
night (9th inst.) The position, so far as one is able to grasp it, is 
sumething like this. Some years ago the tramways in that borough 
were leased to the British Electric Traction Company, Limited, 
which company no doubt took them up with the idea of converting 
them into electric trams at the earliest opportunity. This lease 
expires in 1905. In March, 1898, the company attempted to 
negotiate with the Corporation of the borough with a view to the 
immediate clectrification of the existing tramways and the con- 
struction of new routes, but to these proposals no definite answer 
was ever given. Meanwhile matters have become more involved. 
The British Electric Traction Company, Limited, obtained powers for 
the construction of the Jarrow and South Shields Light Railway, and 
these tramways (for such they are practically) are empowered to run 
iuto the very heart of South Shields, to the end of Fowler Stiect. 
Recently, as will be remembered, the British Electric Traction 
"Company applied for powers to construct a light railway from 
Sunderland to South Shielcs, and this line would terminate at the 
end of Fowler Street, meeting the first-mentioned line at right 
ungles. The latter powers have not yet been yranted, but the 
company are now carrying their appeal for powers to Parliament, 
aud the Bill will come up during the present session. Meanwhile the 
Town Council prepared a Bill and sought to obtain formal sanction of 
the burgesses to its promotion. At the town's meeting held for that 
purpose a poll was demanded, with the result that the Bill was 
rejected by the people by а majority of 226 votes. The position at 
present is that the Corporation (who by their Bill sought powers to 
construct and to work or lease the trams) cannot go on with their 
Bill, they have formally opposed the scheme of the British Electric 
Company, and municipally matters are at a standstill. The 
interesting character of the struggle is intensified by the fact that if 
the British Electric Traction Company carry their Bill for the 
South Shields and Sunderland Light Railway they will have 
running powers over two-thirds of the present system. 


Swindon.—The special sub-committee have conferred 
with Mr. Lacey (of Messrs. Lacey, Clirehugh & Sillar) with 
regard to the construction of the tramways. It appearcd that 
under the Tramways Act, 1870, the tramways аге to be constructed 
within a period of two years from the date of the confirmation of 


the Provisional Order. This date is August 9th, 1901, so that the 
tramways should be completed and open for traffic by August 9th, 
1903. The sub-committee, however, considered that it was of the 
greatest importance that the tramways should be ready for traffic 
as soon as the electricity generating plant was at work. They 
recommended, therefore, that it be an instruction to the engineers to 
revise their Parliamentary estimates for tramways Nos.1 and 2 
authorised by the Provisional Order, with a view to the 
construction of these tramways being proceeded with 
in accordance with the resolution of the Corporation of 
June 5th, 1900, and to make provision in these estimates 
for complying with the requirements of the Board of Trade with 
regard to canal bridges. In order to avoid delay, it was recom- 
mended that immediate application be made to the Board of Trade 
for the necessary borrowing powers. The report of the sub-com- 
mittee was adopted. 

Messrs. Lacey, Clirehugh & Sillar reported on the tenders for the 
supply and delivery of three Lancashire boilers, &c., water-cooler, 
and travelling crane, for the generating station, and it was resolved 
that the tender of Messrs. Carter & Sons, Stalybridge, be accepted 
for three Lancashire boilers at £6,667; and the tender of Messrs. 
Couper, Swarz & Co., Liverpool, be accepted fora water-cooler at 
£535, and that of Messrs, Carrick & Ritchie, Edinburgh, for a 
travelling crane at £235. 


Wolverhampton.—Onr local correspondent sends us the 
following :—“ At the meeting of the Town Council on Monday, the 
following resolution was passed :—' That subject to the consent of 
the Lorain Steel Company being obtained, the Tramways Committec 
be, and they are hereby, empowered to give noticc to the company, 
as provided by Clause 8 of the contract between the Corporation 
and the company, to proceed with the equipment of the whole of 
the remainder of the route mentioned in the said clause аз soon as 
the Board of Trade's approval of the system, construction of track, 
and general working has been obtained, notwitstanding that the 
period mentioned in the said clause may not have expired.’ This 
means that, so far as the Town Council are concerned, the members 
consider the Lorain surface contact system of electric traction 
to be a success, and that therefore to expedite the work 
of completing the new tramway service, they are desirous 
now to equip the remainder of the route, even though 
the 30 days’ test under working commercial conditions has 
not been applied to the experimental mile on the Bilston Road. 
This mile was officially inspected on Tuesday by Colonel Yorke, 
with whom was Mr. Trotter, on bchalf of the Board of Trade. 
There were also present Alderman C. T. Mander (chairman of the 
Tramways Committec), Mr. Brown (the inventor of the Lorain 
system), Mr. Whitmore (of the Lorain Company), Mr. Green (the 
borough surveyor), and а number of officials. A single and double- 
decker car were run up and down the linc, every point of detail in 
cunnection with the track, as well as the electric equipment, being 
minutely examined. The skate underneath the cara left a mark 
on each of the stud-boxes, thus showing the effectiveness of 
the electric contact; and a big crowd of people, including 
many labourers in hob-nailed boots, walked on the studs without 
being subjected to the slightest shock. As a result of the inspec- 
tion, Col. Yorke has intimated his willingness to give a certificate 
to run the cars on the experimental mile at once.” 

An arrangement has now been concluded between the Corpora- 
tion and the British Electric Traction Company whereby, when the 
Corporation tramway lines are ready, communication with the out- 
lying districts of Sedgley, Bilston, and Willenhall— which was 
broken off when the Corporation purchased the tramways— will be 
restored. 


Twickenham.—The Richmond and Twickenham Times 


last Saturday contained a three-column report of the special U.D.C. 
meeting the previous evening, when tramway matters were dis- 
cussed. The chief points arose on details of widening, interlaced 
lines, and the use of the wood paving, all of which were amicably 
arranged, and in a manner likely to be assented to by the L.U.T. 
The London United Company’s service main for the Richmond and 
Hampton Court line has been laid through Twickenham, exccpt at 
points where scheduled property has not yct been acquired. 


Wigan.—We stated recently that Mr. Slevin had been 
appointed manager, and Mr. Dewse secretary to the Corporation 
tramways department. This, we learn, is incorrect. Mr. Dewse 
has been appointed accountant to the electric light and tramways 
department, and Mr. Slevin traffic manager. Mr. Collings Bishop 
has always been engineer and general manager to both departments. 

Last Saturday the Corporation contirmed the agreement for the 
purchase of the Wigan Tramways Company's undertaking for 
£45,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Durban Telephones.—The Town Council has given 
notice to the local Telephone Company that in terms of law, the 
company’s undertaking will be taken over by the Corporation in 
three months time. The value will be fixed by arbitration. 


Glasgow Telephone System.—The Glasgow Corpora- 
tion have agreed to apply for further powers to borrow an additional 
£100,000 for further extensions to the telephone system. At a 
recent meeting 16 was stated that they had 6,000 subscribers on 
the books, of whom 3,012 were now connected up. The chairman 
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of committee stated that the financial aspect of the department 
was eatisfactory, and that convincing details regarding this would 
be published in June. 

The Corporation have had to apologise to the Burgh of Govan on 
aecount of the telephone department workmen lifting the streets 
in that burgh without the burgh surveyor's permission. 


Telegraphic Breakdowns.— In connection with the 
telegraphic breakdowns which occurred in November and December, 
cutting off Scotland entirely from London and the English Mid- 
lands, the Edinburgh Chamber of Commerce and the Glasgow 
Cbamber of Commerce have arranged to send a deputation to the 
Postmaster-General to urge the adoption of underground tele- 
graphic communication. The Glasgow Chamber stated that the 
recent breakdown had cost the Post Office a quarter of a million 
outside the loss to commercial interests, and that the breakdown a 
year ago cost £100,000. It is suggested that a cable be laid from 
the Thames to the Firth of Forth, with connections for Glasgow 
and Edinburgh. A cable of this character, it was stated, would 
coet £110,000 to lay. At the present rate of laying underground 
wires, as between London and Birmingham, it will be 10 years 
before Scotland is reached. 


Teregtapiie ш suterraptions and Repairs :— 


INTERRUPTED, REPAIRED. 
Latakia-Cyprus [LE ee ee ee ee ee June 20 1899 ee ese 
Para-Maranham m s << ae ә Магоһ 1, 1900 .. -— 
Mole St. Nicholas-Port au Prince. .. Dec. 28. 1901 = A 
Coro-Maracaibo (Yenez.) ki .. Jan. 8, 1902 


LANDLINES :— 
е Fia Hanekin” ор Persian territory .. Feb. 24, 1900 .. 
Communication with Eerenguille "E Cartagena pec 15 1900 - 
Cap Haitien-Port au Prince . . Jan. 14, 1902 


The Telegraphic Wire Export Trade.— As usual, 
December proved a quiet month as regards the exports of telegraph 
wire and apparatus connected therewith from this country, the 
shipments attaining a value of only £37,572, as compared with 
£272,764 in November last, and £39, 166 in December, 1900. Taking 
Lat year as a whole, it proved to be one of the most active, if not, 
iu fact, the busiest ever recorded in this branch of industry, the 
exports during the 12 months attaining a value of no less than 
£3,176,175, ae agaiust £2,801,401 in 1900. 


Trunk Telephones in Ireland.—The Postmaster- 
Genera], in replying to à memorial of the Association of Chambers 
of Commerce relative to the development of the telephone system 
in the South of Ireland, says he has caused inquiry to be made as to 
the probable cost of providing telephonic communication between 
Cork and Youghal, Mallow, Killarney, Fermoy, Dungarvan, and 
Waterford. Не regrets, says the Times, that the cost would be too 
considerable to justify him in recommending the case to the 
Treasury unless a guarantee were forthcoming in respect of revenue 
from calls passing over the circuits. After naming the annual 
guarantee on a seven years’ agreement, the Postmaster-General says 
that if guarantees are forthcoming he will be prepared to provide 
local connections to subscribers’ premises at an annual charge of 
£7 10s., under a three years’ lease, for circuits within a radius of 
half a mile from the post office, with an additional charge of 25s. for 
exch quarter-mile, or part thereof, beyond the radius. Subscribers 
at these rates would be entitled to communicate over the trunk wires, 
on payment of the appropriate fee, with subscribers of the Post 
Office, the National Telephone Company, and other licensees in all 
towns of the United Kingdom connected with the trunk wire 
system. It would not, however, be practicable to afford inter- 
communication between the subscribers of the Post Office and the 
National Telephone Company situated in the same exchange area. 


Wireless Telegraphy.—A scientific contributor to the 
Paris Figaro—M. Emile Gautier—says the Evening Standard of 
Wednesday, dealing with the question of wireless telegraphy and 
the Marconi experiments, reaches the conclusion that neither to-day 
nor to-morrow will it be found that submarine cables have outlived 
their usefulness. It required, as it is recalled, some 30 years for 
the telephone to emerge from what may be called the toy-stage, and 
establish its claims to practical utility and commercial value. 
Similarly, it may be forecasted, as the writer in the “igaro points 
out, tbat years will elapse and decades pass by before wireless 
tclegraphy and aerial navigation are developed to the point needed 
to class them with inventions of real utility. But in the meantime 
the progress made in these branches of science will be followed 
step by step with genuine interest by retlecting men. 


Wireless Telegraphy iu the Italian Fleet.—The 
Italian fleet in the Mediterranean last month commenced experi- 
ments in wireless telegraphy on Marconi's system, near Gaeta. To 
tbe fleet has been added the torpedo boat N. 75 S., which has been 
titted up with the apparatus required for the experiments. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


January 24th. Additional generating 


Barking Town. 
See Official Notices“ 


plant for the Council's electricity works. 
December 20th. 


Cables, roadwork, conduits, 
See Official Notices January 


Belfast.—January 17th. 
&c., for the Electrical Committee. 
3rd. 


Belgium.— February 15th. Proposals are being invited 
by the municipal authorities of Lourain for the lighting of the 
public strects by electricity or gas. 


Belgium.—March 1st. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. See our ''Official 
Notices " January 3rd. 


Blackburn.—January 27th. Engineering stores for the 
electricity and tramway departments for one year; also oils and 
greases for ditto. See Official Notices“ to-day. 


Bootle.—For wiring public baths, library, &c., in Marsh 
Lane, Bootle. Specifications, &c., from Borough Electricity Works, 
Pine Grove (one guinea). 


Cardiff.—January 22nd. Two 1,600-ru.pr. vertical 
eugines, and two 900-xw. generators for the Tramways Committee. 
See “ Official Notices " January 10th. 


Egypt.—January 18th. Electric lighting of Suez and 
Damanhour. Particulars from the Minister of Public Works, Cairo 


Falham.—January 27th. Twenty 50-Kw. transformers, 
mains, conduits, Jamp-posts and street boxes. Sec “Oficial 
Notices" January 10th. 


Glasgow.—January 17th. Overhead tramway equip- 
ment (material, poles and fittings), for the Corporation. See 
* Official Notices " January 10th. 


Grimsby.—January 20th. Steam dynamos, switchboard 
extensions, battery, condenser, piping, water-tube boiler for elec- 
tricity works. See “ Official Notices" December 27th. 


Hartlepool.—January 25th. Buildings, marine boilers, 
engines and dynamos, battery, switchboard, arc lamps, columns, 
mains, and cranes, for electricity supply works for the Corporation. 
See Official Notices" January 3rd. 


Hunslet.—Janvary 21st. Electrical equipment of the 
new workhouse and infirmary at Bothwell Haigh for the Guardians. 
See Official Notices January 3rd. 


II ford.— January 27th. Rail-bonds, conduits, draw- 
boxes, &c., for the U. D. C. tramways. See "Official Notices“ 
January 10th. 


Lancaster.— January 23rd. 200 and 300 kw. steum 
dy namos, boilers, switchboard and craue, for the Corporation. See 
* Official Notices" January 10th. 


Llanelly.—January 20th. The Harbour Commissioners 
want tenders for electric lighting plant for the new dock at 
Llanelly. 25-E.H.P. engine and dynamo; 16 arc lamps and 30 
incandescents (16-с.р. and 32-c.P.) Specifications (10s. 6d.) from 
Mr. J. V. Stewart, Harbour Offices, Llanelly. 


L.C.C.—January 28th. The L.C.C. is in the market 
for about 3,250 tons of track rails; 1,850 tons of slot rails; 
670 tons of conductor tce rails; fishplates, bolts, nuts, &c., required 
in connection with the reconstruction of tramways for electric 
traction. Specifications, &c., at the County Hall, Spring Gardens, 
S.W., upon payment of £2. 


Manchester.—January 18th. The Tramways Com- 
mittee wants tenders for the supply of overhead equipment, tools, 
&c. 

Manchester.—January 21st. Three-phase switchbonrds, 
exciter and auxiliary ditto, three-phase boards for sub-stations, low 
tension boards at sub-stations at the Stuart Street generating 
station. See “ Official Notices" December 20th. 


Manchester.—January 28th. Coal and ash elevating 
and conveying plant for the Stuart Street generating station of the 
Corporation. See Official Notices " to-day. 


Middlesbrough,—January 21st. 300-Kw. engine and 
dynamo, switchboard panels, ejector condenser, feed pump and 
economiser for the electricity works. See Official Notices” 
December 20th. 


Middleton.—January 21st. The Corporation invites 
tenders for the supply of clectricity meters. 


Rochdale.—February 2nd. Lighting | switchboard 
extensions for the Corporation. See ''Oflicial Notices to-day. 


Rockhampton (Australia).—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTNICAL REVIEw, January 10th. 


St. Pancras.— January 17th. Engines, dynamos, con- 
densers, piping, boilers, pumps, &c., for the Borough Council. Sce 


“ Official Notices January 3rd. 
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South Africa.—Tenders are invited for the erection of 
new power houses and offices at Claremont and Wynberg for the 
Cape Peninsula Lighting Company, Limited. Applications to be 
пае to Н. T. Jones, Architect, 12, Short Market Street, Cape 

own. 

South Laneashire.—January 29th. Two-phase motor- 
generators, boosters, and batteries for the S.L.E.T. and Power 
Company. бее ‘ Official Notices " January 10th. 

Spain.—January 26th. The municipal authorities of 
Sahagun (province of Leon) are inviting tenders until the 26th 
inst., for the concession for the electric lighting of the town during 
a period of 20 years. Particulars may be obtained from, and ten- 
(hee zh to be sent to, El Secretario del Ayuntamiento de Sahagun 
Leon). 

Spain.—January 27th. Tenders are being invited by 
the Spanish Ministry of Public Works in Madrid until the 27th inst., 
for the concession for the construction and working of an electric 
tramway between Tolosa and San Sebastian (Guipuzcoa province). 
Tenders are to be sent to El Ministerio de Obras Publicas, Madrid, 
whence particalars may be obtained. 

Sunderland.—February 6th. 10 double and four single- 
deck car bodies, trucks, &c. See Official Notices" to-day. 


Walsall.—January 31st. One each 500-H.P. and 25- 
н.р. high speed engines, and 350- Kw. and 16 xw. dynamos for the 
electricity department. See Official Notices " to-day. 

Warrington.—January 25th. Feeder cables for Cor- 
poration tramways. See “Official Notices " to-day. 


West Bromwich.—January 17th. Rails, points, cross- 
ings, drain rails, road wark, bbnding, trolley poles, overhead line 
work, section boxes, cables, &c., for electric tramways for the 
Council. See ' Official Notices" December 20th. 


West Bromwich.—January 29th. Boilers, dynamos, 
booster, switchboards, condenser, &c. See “Official Notices” 
January 10th. 


CLOSED. 
Bradford.— The City Council has accepted the offer of 


Estler Bros, Limited, to supply 20 panels for section boxes at 
£13 13s. per panel, and the offer of Hadfield’s Steel Company, 
Limited, of Hecla Works, Sheffield, to supply the manganese steel 
rail joints and crossings required at the junction of the Manchester 
Road and Leeds Road lines for the sum of £855 10s. The City Council 
has determined that the whole of the Bradford cars shall be fitted 
with the British Electric Car Company's patent destination 
indicators at an estimated cost of £5 per car. 


Dewsbury.— The following is a list of tenders sent in for 
two 100-kw. dynamos for the Dewsbury Corporation Electricity 
Department :— | 


| 
Price for Price for 


Maker’s name. two new ; spare Total. 
machines. armature. 
SENEC MCA 

Biemens Bros. & Co., Ltd. .. ee (accepted) £625 £132 £757 
T. W. Broadbent bi es x e t 658 146 801 
Union Electric Co, .. es се 8 8 "T 667 140 807 
Lancashire Dynamo Со. .. s ‚+ T 715 156 571 
British Schuckert Co... ae "T T 85 7600 175 935 
International Electrio Co. .. še га 770 170 940 
Royce, Limited ie ig КА Е 700 210 970 
Johnson Lundell Co. se - 793 193 986 
Thames Ironworks Co. 798 210 1,008 
Crompton & Co., Ltd. 846 180 1,026 
Mather & Platt.. 850 178 1,028 
Bertram Thomas 871 158 1,02) 
A. Hirst & Ron. Lid. 850 120 1,030 
Greenwood & Batley а 908 125 1,033 
Electric Construction Co, .. £91 140 1,034 
La&hmeyer Electrical Co.. Ж 815 205 1,050 
Brush Electrical Engineering Co. Км) 174 1,054 
Bruce Peebles & Co. .. es x 900 175 1,075 
Sunderland Forge Co. 986 180 1,116 
Thomas Parker, Ltd. Nt 919 198 1,117 
Johnson & Phillips, Ltd. em 1,010 210 1,220 
Electro-Motor and Dynamo Co. * 1,040 180 1,220 
Clayton Engineering Co. .. $e. dx : 1,042 195 1,237 
Phoenix Dynamo Со... v i sis es 1,120 210 1,330 


* Not to specification. 


France,— The French Ministry of Posts and Telegraphs 
in Paris has just given out contracts as follows :—25 kilometres of 
submarine cable core, theIndia-Rubberand Gutta-Percha Company, of 
Persan— Beaumont (Seine et Oise), at 24,375 fr.; 60 kilometres 
ditto, M. Grammont, of Pont de Chery (Ієсге), at 68,700 fr.; and 
60 kilometres ditto, La Société des Telephones, of Paris, at 77,400 
fr.; 30 tons of iron wire, 8 mm. diameter, Les Forges de Franche 
Comté, of Besar con, at 8,490 fr.; and 30 tons ditto, La Société 
Metallurgique de Gorcy (Meutthe et Morselle) at 8,070 fr. 


Hammersmith.—The Borough Council has accepted 
the tender sent in by Callender's Cable Company, for supplying 
cables, &c., for electric light mains in the borough, at 45,422. ће 
Lender of Messrs. Watson, Gow & Co. was accepted for the Supper 
100 tons of 2-inch cast-iron pipes (£5 12s. 6d. per ton] for the 
electric light mains, and about two tons of special castings 
"(£13 12s. Gd. per ton). Tbe Council also accepted. the tender of 
Mr. R. Fox, Limehouse, E., for copper liuing of the condenser tank, 
the amount of the tender being £54. 


^ 


Leigh.— The tender of Mr. Bertram Thomas for the 
addition of two feeder and one dynamo panels to the main switch- 
Чеке е the Corporation Electricity Works (£259), has been 
accep 


Manchester. — The Hart Accumulator Company, 
Limited, has recently secured the contract from the Guardians of 
Chorlton Union, Manchester, for renewing a battery of 110 cells, 
installed at Styal Cottage Homes. It has also obtained an order 
for the 110-cell battery required at Salford Cottage Homes. 


Newport (Mon.).—Messrs, W. T. Glover & Co. have 
written to the Corporation with reference to their tender for over- 
head construction for the Councils new electric tramways, which 
was accepted, subject to the Corporation having the option of 
extending the contract so that any extensions of the tramway 
should be dealt with under the same. Messra. Glover say they are 
unable to give an open option, as they could not guard themselves 
against the fluctuations of the market, and the Corporation have 
decided to waive the clause dealing with the point in question. 


Stoke Newington.— The British Thomson-Houston 
Company, Limited, have secured a contract for the supply of 
ampere-hour meters, wattmeters and house service cut-outs for the 
Borough of Stoke Newington. 


Swindon.—Some details of accepted tenders appear in 
our “ Traction Notes.” 


Wakefield.—The West Riding County Council has 
approved of the acceptance of the tender of the Walsall Electrical 
Company, of Liverpool, for the installation of the electric light in 
the new Storthes Hall Asylum, which is in course of erection. The 
"шо " the tender was £5,100, and this was the lowest tender 
submitted. 


Walsall.—The Tramways Committee recommended, and 
the Council accepted, the following tenders :— 


Callender's Cable Company, high tension cable and tramway feeders. 

National Electric Wiring Company, overhead tramway work (sub-contractor 
for pole , J. Russell & Sons, Limited). 

Thomas Parker, Limited, transformers, switchgear, &c., £1,566. 

T. Tildesley, tramway transformer sub-station, £ 


FORTHCOMING EVENTS. 


Friday, January 17th.—At 8 p.m. Institution of Civil Engineers. 
Students’ meeting. Lecture: “ Тһе Theory of Heat- 
Engines,” by Captain Н. Riall Sankey, К.Е. (Ret.), 
M.Inst.C.E. 

Monday, January 20th.—At 3 p.m. Anderton's Hotel, Е.С. Meet- 
ing of electrical manufacturers and contractors, 
arranged hy the London Electrical Contractors' Asso- 
ciation. See ' Notes " columns to-day. 

Tuesday, January 218t.—At 8 p.m. Institution of Civil Engineers. 
Ordinary meeting. Paper to be further discussed :— 
„American Workshop Methods in Steel Construction,” 
by Henry Bridges Molesworth, M.Inst.C.E. 

Wednesday, January 22nd.—Iustitution of Electrical Engineers 
(Birmingham Section). Paper on Surface Contact 
Systems of Electric Traction,” by W. Kingsland. 

Thursday, January 23rd.—At 8.0 p.m. Institution of Electrical 
Engineers. Meeting at the Institution of Civil Engi- 
neers, Great George Street, Westminster. Paper on 
“ Earth Currents Derived from Distributing Systems," 
by E. D. Wedmore. 

Instead of January 16th. At 7.30 p.m. Institution of 
Electrical Engineers (Dublin Section) will meet at 
the Royal College of Science, Stephen’s Green. 
Paper: “ Notes on Inductive Circuits,” by W. Brew. 

Saturday, January 25th.—At 6.30 for 7 p.m. Institution of Junior 

Engineers. Seventeenth anniversary dinner at the 

Hotel Cecil, the president, Sir John Jackson, F. R. S. E., 

in the chair. 

10.0 a.m. Institution of Electrical Engineers 

(Students' Section). Visit to the works of the India- 

Rubber, Gutta-Percha aud Telegraph Works Company, 

Limited, Silvertown. 


At 


THE CRAWFORD-VOELKER LAMP. 


WE have pleasure in announcing that the proprietor of the 
Crawford-Voelker patents has consented to provide us with 
a quantity of these lamps, in accordance with our proposal, 
for the purpose of making a thorough test of their life and 
efficiency. Full particulars of the arrangements for carryin 
out the tests, and of the results obtained, will be published 
іп our columns upon their completion. In the meantime, 
we propose to refrain from further comment on previous 
tests, &c. We hardly need add, that if the tests confirm the 
qualities claimed for these lamps, we shall be among the 
first to congratulate both the inventors and the electrical 
industry in general upon a decided step in advance. 
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NOTES. 


Parliamentary.—On Saturday next, January 18th, the 
Examiner willsit to see if Standiog Orders bave been complied 
with with respect to the private Bills for Session 1902. "T'birty-five 
Bills are ordered to be taken at the first sitting, and they include 
the Cornwall Electric Power Bill, the North-West London Railway, 
the Bradford Corporation Bill, Leicester Corporation, Newcastle-on- 
Tyne Corporation Tramways Extension, London County Council 
(Tramways and Improvements), Preston Corporation, Brompton and 
Piccadilly Circus Railway (new lines and extensions), Nortbumber- 
land Electric Tramways (Morpeth to Bedlington, Bebside to Blyth, 
and Ashington to Newbiggin), the London and Brighton Electric 
Railway, Manchester Corporation, Charing Cross, Euston and 
Hampstead Railway (No. 3), City and North-East Suburban 
Railway (No. 2), Birkenhead Railway, and Donegal Railway 

Of these, memorials have been presented alleging non-compliance 
with standing orders, against the following:—London County 
Council (Tramways), by the Borough Council of Wandsworth ; 
Northumberland Electric Tramways, by Richard Guy Lindsay ; the 
London and Brighton Electric Railway, by the London and 
South-Western Railway, the South-Eastern Railway, the London, 
Brighton and South Coast Railway, W. Davies and others, Charles 
Spencer and others; Frank Appleby and others; and Henrietta 
Monteforre and others; the Birkenhead Corporation Bill, by Edwin 
Milnes and others. 

Memorials have also been received alleging non-compliance with 
standing orders in respect of the following Bills :—South Shields, 
Sunderland and District Tramways, by the Corporation of South 
Shields ; the London United Electric Railways, by R. J. Walker; 
the North Ormesby, South Bank and Grangetown Tramways, by the 
Imperial Tramways Company; Torquay and Paignton Tramways, 
by the Corporation of Torquay ; the Croydon and District Electric 
Tramways, by the Croydon Corporation, the Croydon Rural District 
Council, the London County Council and the Urban District Council 
of Beckenham ; Scarborough Tramways, by the Corporation of 
Scarborough; the Tyneside Tramways and Tramroads Company 
(new lines and extensions), by 8. Whittlestone and C. H. Billing; 
the London United Tramways, by the London County Council, the 
Urban District Council of Wimbledon, the Chelsea Waterworks 
Company, the Corporation of Richmond, the Urban District Council 
of Barnes, and the Croydon Rural District Council; the Saddle- 
worth, Springhead and Lees Tramways, by the Urban District 
Council of Lees. 


Electrical Standardising, Testing and Training 
Institution.—4As the result of the recent scholarship examination, 
the Board of Control of this Institution have made the following 
awards :— 

To Alfred Thomas Morris, of Bedford Modern School,a Maxwell Scholar- 

sbip, valae 50 guineas, tenable for two years. 

To William Leighton Chubb, of Dunheved College, Launceston, an 

Exhibition, value 80 guineas, tenable for two years. 

To Alban Cecil Whish, of Hillmartin College, an Exhibition, value 20 

guineas, tenable for two years. 

To Herbert William Swann, a Special Prize of 15 guinea 8. 

To Eustac Blackburne Ritsen, of Shrewsbury blic School, a Special 

Prize of 10 guineas. 


High Speed Engines. — Mr. Dale’s second article 
in Fedden's Magazine deals almost wholly with what may be termed 
the line of parts, especially in reference to their strength in resist- 
ing inertia forces. He specially enforces uniformity of strength 
throughout, and the reduction of section of bolts below the core 
diameters of the threaded end, either by turning down the bolt, or 
by drilling it from the head end, if it must be parallel externally. 
He calculates the strength of parte by the familiar rule of centri- 
fugal force = 0 00034 w в R, where w is the weight, в the radius 
of the crank in inches, and х the revolutions per minute, and he 
takes the limit of elasticity, very properly, as the basis of resilience 
of the material, and shows that high revolution engines are, or easily 
can be, safe. 'The article is somewhat involved, curiously punc- 
tuated, and marred by incorrect prepositions and ambiguities. 


The Breakage of Shafts at Critical Speeds.—The 
discussion on the paper by Messrs. Lamb and Frith, to which we 
referred in our January 3rd issue, did not evoke a discussion very 
much to the point. Mr. M. Longridge referred to the oscillations 
of the old-fashioned long-spring steam engine indicators, and said 
that no one ever thought of calculating thesc, though, of course, 
they were so obviously due to inertia, and not to pulsation of the 
steam, and he drew a comparison favourable to present practice, 
which calculated the more occult vibrations in a crankshaft. While 
he thought that fractures of crankshafts were very probably trace- 
able sometimes to the causes indicated, he wished to point out the 
serious fault committed by some high-speed engine makers in 
actually cutting screw threads on dynamo sbafts. He had known such 
a sbaft to break at the thread of a little oiling ring. Dr. Hopkinson 
thought that possibly the groaning of armaturcs at certain speeds 
might be traced to some such cause as dealt with in the paper. Mr. 
Earle, observing that the effects discussed could not occur in abso- 
lately rigid shafts, thought it satisfactory to know that the trouble 
could be removed by slightly varying the shaft diameter; but he 
asked what of the oscillation by which armatures got loose on their 
keys. Mr. Lange observed that the subject pointed to the necessity 
of perfect balancing of turning effort, but we fail to sce that this 
would have much effect, and it was not clear if turning effort or 
mass balance was intended. Another speaker supported him, and 
appeared to refer to balance of revolving masses. There are few 


parts of machinery where material is worse placed to withstand 
stress than in the form of a revolving shaft. Much of the shaft haas 
so slow a movement, that its power to do work is very small. Hence 
the very slight loss of even theoretical strength by boring out the 
centre of a shaft. Then a shaft has to act as a beam against bend- 
ing stresses, and a round beam is a badly designed structure. The 
leugth of & shaft exposed to torsion allowa quite & wide angular 
displacement to occur, and long shafts are to be calculated on 
grounds of stiffness. For a shaft to carry load as a beam, it must be 
of large diameter. If large, it introduces bearing friction. Hence 
the importance of keeping shafts as short as possible when loaded, 
80 that they may not bead. Such a shaft needs to be of approxi- 
mately parabolic form in order to reduce the middledeflection. Acase 
has been known where two rope pulleys side by side on ashaft have 
touched each other above and have been quite separated below owing 
to bending. One of the best designs of engine to overcome shaft 
troubles is the straight line engine of Prof. John Sweet, who simply ' 
used two fly-wheels and joined them by a short stiff crankpin. 
There was a crankshaft, but it carried no torsive stress. The 
system was only applicable to a specialclass of engine. A difficulty 
with cranksbafts is that one cannot place them in a position of 
maximum stress and hold them there. Could this be done tbey- 
would never oscillate, for the maximum stress would not move 
them beyond the fixed position. The bolts in a cylinder cover do 
not break from oscillatory stress, because they are first screwed up 
beyond the maximum stress due to steam pressure, and when the 
steam pressure is admitted to the cylinder it has no effect whatever 
on the bolts. Its only effect is to reduce the pressure between the 
cylinder cover and cylinder end. Similarly with a bridge. This 
may be loaded with a maximum load and anchored down to its 
maximum deflection. It is then safe against impact stresses, and 
many a weak bridge might be made safe could it only be anchored 
down to the extent of its maximum deflection to the rocks below. 
The fortuitous coincidence of the period of vibration of a bridge 
with the time of passage of a locomotive and tbe effect of tbe un- 
balanced action of the wheels has been observed to have bad effects, 
especially where the wheel circumference has coincided with the 
panellength of the bridge. In course of years these fortuitous 
coincidences happen in all kinds of machinery, and are probably a 
contributing reason to the greater solidity of the structures of an 
old established industry than of a mushroom industry that has not 
been going long enough to, have experienced a sufficient number of 
convincing failures. The gradual increase of weight and sections 
in American constructional work generally bears out this suggestion. 


Personal.—Early in December Sir Charles Todd, Deputy- 
Postmaster-General, completed sixty years of continuous work in 
ihe Imperial and South Australian services, fourteen yeara having 
been spent in the Greenwich and Cambridge Observatories and the 
remainder in South Australia. The heads of the various depart- 
ments in connection with the Post and Telegraph service met to 
congratulate Sir Charles upon his long and distinguished career. 
His Excellency the Governor Lord Tennyson sent the following 
message :—'' My heartiest congratulations on your sixtieth official 
birthday.” The following cablegram was received by Sir Charles 
Todd from the London manager of the Eastern Extension Telegraph 
Compsny:—" Chairman of the Board and executive officials offer 
you their heartiest congratulations on your completion of sixty 
years'service in the cause of science and progress, and trust you 
may long be spared to continue y: ur useful labours." 

Mr. W. H. Flood, who has been in charge of the electrical 
engineering department of the Thames Ironworks, Shipbuilding and 
Engineering Company, Limited, for the past year, has now been 
formally appointed manager by the directors. 

Mr. F. R. Thackrah has resigned the position of head draughtsman 
to Messrs. Laurence, Scott & Company. The staff presented him 
with а solid silver cigar case and a cigarette case. 

Mr. A. G. Bayfield has vacated the post of manager to Messrs. 
A. E. Bennett & Co., of Streatham, aud Mr. S. O. Hoad has been 
appointed in his place. 


Lectures.— Three courses of lectures on railway subjects 
are to be delivered at the London School of Economics and 
Political Science (University of London). One of the courses of six 
lectures is to be delivered by Mr. Lynden Macassey, B.A, L. L. B., 
on Mondays at 6.15 pm, beginning February 10th, on “ Electric 
Traction on Railways." The lecturer will show the necessity, in 
many cases, for improvement in motive power on railways; the 
peculiar advantages of and economy resulting from electric traction, 
and conditions most favourable for its adoption; the various 
systems of electric traction, their individual advantages and 
limitations; the extent to which electric traction has been adopted 
on the railways of the world, and, eo far as is possible to ascertain, 
the results obtained thereby. 

Professor S. A. Fleming gave the sixth and last of his Royal 
Institution Christmas lectures on “ Waves and Ripples” on 9th 
inst., when he dealt with electric waves in the ether. 

Ata meeting of the Institute of Civil Engineers (Ireland), in 
Dublin, on Wednesday last week, an interesting paper on “ Supply 
of Electrical Energy in Cities" was read by Mr. Mark Ruddle. 
The paper concluded with a sketch of the installation at present 
being laid down in Dublin. 


Tramway Plant for Sale.—The Bristol Tramways 
and Carriage Company are offering for sale as а whole the complete 
electrical and other plant employed at their St. George suburban 
power station, which they are now closing down, as the new central 
power station is completed. 
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Liverpool Laboratory for Electrotechnics.— Prin- 
.cipal A. W. W. Dale, of University College, Liverpool, has made a 
public appeal, on behalf of the Council of the College, for funds 
with which to build a new laboratory for the electrotechnics depart- 
ment, "now housed in premises that are inconvenient and in- 
adequate.” Until the end of the session 1899—1900, electrotechnics 
were included at University College, Liverpool, in the department 
of physics, under the direction of Dr. Oliver Lodge, now principal 
of the Birmingham University. On Dr. Lodge's removal, and by 
his advice, an independent lectureship was established, which was 
assigned to Dr. Alfred Hay, now Professor at the Royal Engineering 
College, Cooper's Hill. Dr. Hay was succeeded by Dr. E. W. 
Marchant. The department, Dr. Dale says, has outgrown its accom- 
modation, and its work is carried on under drawbacks of every kind. 
Ths Council are anxious to provide for electrotechnics. The cost of 
laboratory sufficient for immediate needs, and allowing for future 
dévelopmente should not, Principal Dale states, exceed £10,000. 
. He asks if some friend of education, some man of wealth and 
wisdom, will do for electrotechnics what Mr. W. P. Hartley had just 
done for botany, the Rev. S. A. Thompson-Yates for physiology, 
and what Sir Andrew Walker, in earlier days, did for enginecring. 
"It is a practical need; it should appeal to the sympathy of 
practical men," says Principal Dale, in bringing his own appeal to a 
close. 


Technical Periodicals.—In a recent address before the 
Society of Mechanical Engineers, at Sibley College, Cornell Uni- 
versity, Prof. H. Wade Hibbard made the following pertinent 
remarks concerning the engincering press, which we quote from a 
Chicago exchange :—“ Among the most valuable members of the 
engineering profession to-day are the moving spirits of the engi- 
neering press. Much matter of great value is regularly to be found 
ia the current periodicals of a profession growing во rapidly and in 
во many directions as is mechanical engineering. Books, mono- 
graphs upon particular subjects, necessary as they are by their 
gathering within one cover all the required material of years and 
many places, and by their orderly classification, logical discussion, 
and evolving of principles, are, by very necessity of their pro- 
duction, always and inevitably behind the times. The reason for 
existence of the engineering press is to collect all recent valuable 
information—news, if you please— and present it weekly or monthly, 
less or more digested, to as Jarge a circle of readers as possible. 
The American papers, representing special branches of the pro- 
fession, far surpass in numbers and variety and excellence the like 
papers of the old world. Their general use proves that they have 
a most important place. With these may be grouped the published 
transactions of the many engineering societies and clubs. Un- 
thinkingly or deliberately to neglect forming acquaintance with so 
great a source of engineering knowledge is not fitting for the 
student who bas his own future to make in a country where ruts and 
old fashions are only for the failures." 


Institution of Electrical Engineers (Neweastle).— 
On Monday, 13th inst, Mr. A. Gott read a paper on “Starting 
Resistances.” Mr. J. W. Turner has resigned the position of acting 
secretary to this section of the Institution. 


Overhead Wires.—An application made last week by a 
Mr. Cooper to the Highways Committee of the Lichfield Corpora- 
tion, for leave to run wires across a street for electric lighting pur- 
poses on the occasion of a dramatic performance, was refused on the 
ground that the Electric Lighting Clauses Act, 1899, provides that 
the express consent of the Board of Trade must be obtained to 
carry wires overhead! This isa bright example of local govern- 
ment. Seeing that Mr. Cooper had no provisional order, what had 
the Clauses Act to do with him? Municipalities clamour for the 
control of their streets, but apparently this one has not troubled to 
ascertain the nature and extent of its powers. Mr. Cooper would 
have been well advised in running the wires across, at the proper 
height, and saying nothing at all about the matter. 


National Electrical Contractors’ Association.— 
general meeting, under the auspices of the National Electrical Con- 
tractors’ Association, is to be held at Anderton's Hotel, Fleet Street, 
E.C. on the evening of Monday, 20th inst, at 7 o'clock, when 
reports will be submitted, and questions of trade interest discussed. 
Electrical contractors in London and the provinces are urgently 
requested to attend this meeting. Mr. T. Guthrie, of 46, Queen 
Victoria Street, E.C., is hon. secretary. 


Advice to the Public.—The Town Clerk of Dudley 
has issued a set of hints for the guidance of the police and the 
public in reference to accidents and danger from electric tramway 
wires. Оп the facing page of the circular letter which gives these 
hints we note with interest that the ELECTRICAL REkviIEW'S 
suggestions for dealing with apparent death from electric shock, 
which are pretty familiar to every station enginecr in the kingdom, 
are reprinted alxo for the information of the public in cases of 
emergency. 


Electric Clocks.—The Glasgow Public Clocks Com- 
mittee have decided to try an experimental circuit of five of Prof. 
Becker's (of Glasgow University) new electrically-controlled time- 
pieces in the north-western district of the city. 


Tale of a Dog.—A provincial correspondent sends us 
the following:—''In Church Street, St. Helens, on Monday night 
last week, the Haydock St. Helens Junction and Parr trams were 
stopped for balf an hour on acccunt of a collie dog, which was 
caught under one of the Haydock cars and became entangled among 
the wheels and ‘springs. The utmost consideration was shown for 
the poor brute, the oflicials stopping the car and obtaining the 


advice of a veterinary surgeon who attempted, but ineffectually, to 
kill the dog with a hatchet. A dose of poison also failed, and after 
great delay and inconvenience the animal was extricated. It 
hopped away for some distance, and was then taken to the public 
abattoir and slaughtered." 


Not Caused by Lightning.—^n inquiry was held at 
Chatham on the 10th inst. by Mr. Alfred Hands, F. R. Met. Soc. in 
reference to a claim by the Churchwarden of Holy Trinity Church, 
New Brompton, Kent, against the Iı surance Company for damage 
alleged to have beca caused to the spire of that church by lightning 
on some date unknown. Some stones having fallen in July last, an 
examination of the spire was made, aud cracks being found of such 
а nature ах to render immediate repairs necessary, the work was 
carried out and compensation was claimed under the fire policy, 
whicb, as usual, contained a clause including lightning risks. The 
insurance company having disputed the claim, Mr. Hands was 
appointed Arbitrator, and after hearing expert evidence on both 
sides and examining the damaged stones, which had been preserved 
for the purpose of the inquiry, he decided that the damage was not 
caused by lightning, but was duc entirely to the rusting of the vane 
rod, which passed through the stones, and, therefore, that the 
company was not liable. 


The City Explosions.—On Wednesday, Mr. A. P. 
Trotter opened a Board of Trade inquiry at the Guildhall in regard 
to the explosions which occurred in electric mains in the City on 
Januury 4th and 5tb. Police evidence as to the accidents was first 
given, and a statement was made by Mr. Patchell representing the 
Cbaring Cross and Strand Company. Mr. Frank Bailey, of the 
City Company; Mr. Buck, mains superintendent to the same 
company; and Mr. C. H. Wordiogham, also 'gave evidence, after 
which the inquiry closed. Our report of the proceedings will be 
published next week, and we refrain from commenting upon the 
mishaps until the issuance of the Board of Trade report. 


The German Cable Industry,—In Mr. O'Gorman's 
highly instructive and practical notes, published on another 
one of the reasons given for future competition with British cable 
makers appears to be open to question. If German manufacturers 
introduce extra high pressure cables into this country, they must 
comply with exactly the same Board of Trade regulations as our 
own firms; while, if the process is inverted, our cable makers, ex- 
porting cables to other countries, will be equally free from these 
oppressive restrictions. 


London Electrical Contractors’ Association. — A 
meeting of manufacturers and contractors is beiug arranged by the 
Association for Monday next, January 20th, at 3 p.m , at Anderton's 
Hotel, Flect Street, E.C., when it is hoped to form an Association 
of Electrical Manufacturers, who would confer with the Committee 
of the L.E.C.A. upon matters of vital importance to the clectrical 
profession. The tirst annual dinner of this Association is to be held 
in the Grand Hall, Hotel Cecil, in February. Mr. E. J. Hogan, of 
141, Fenchurch Street, E.C., is secretary of the Associatiou. 


The Manhattan Railway.— The first train was run on 
this elevated railway on 9th inst. 


Glasgow Tramways.—The Corporation have approved 
of the tramways department fixing red-coloured Jamps at the 34. 
stage stopping places, and green-coloured lamps at stopping places 
where cars stop when requested by passengers getting on or off. 


Finsen Light,—An anonymous donor has offered а set 
of Finsen light apparatus to the Dundee Royal Infirmary, and the 
offer has been gratefully accepted. 


Institution of Junior Engineers.—A large number 
of members of this Institution visited the extensive and up-to-date 
factories of the Mazawattee Tea Company at New Cross, on 
January 9th. Electric driving aud lighting are employed, the 
steam engines, &c , supplying the power, totalling about 1,000 horse. 
The ensuing mecting takes place at the Westminster Palace Hotel 
on Friday, February 7tb, when a paper is to be read by Mr. W. J. 
Cooper on “The Electric Passenger Elevator.” 


Appointments Vacant.—The Wolverhampton Corpora- 
tion are about to appoint a general traffic manager of the new 
electric tramways, at a salary of £250 per annum. An electrical 
engineer is wanted for Bray electricity works, at £150 per annum. 
A works superintendent, at £110 to £155, is wanted for Barrow- 
in-Furness electricity department. Two junior assistants are 
wanted at the Newcastle-on-Tyne Electric Supply Company's 
Tyneside power station. Switchboard attendants are wanted at 
Mexborough and Devonport. 


THE CENTRAL STATION ENGINEER. 


Personal,—For the post of assistant engineer vacated by 
Mr. К. Н. WitonT at the Oldham electricity station, Mr. L. L. 
Oc bEN, engincer-in-veneral at Harrogate, has been seleeted out of a 
large number of applicants. 

Mr. А. S. Снлхмом, of Barrow-in-Furness, has been appointed to 
the position of chief assistant engineer to the Grimsby Corporation 
electricity department. 107 applications were received for the 
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position. The other two selected candidates were Mr. G. STAMP 
TAYLOR, of Leeds, and Mr. G. S. SHANKSTEB, of Grimsby. 

Мг. Е. E. SHARPE, of Newcastle, has been appointed to the post 
of draughtsman to the Brighton Corporation. Я 

‘The salary of Mr. Новеһт PooLEy, manager of the Stafford 
Corporation electricity and gas works, has been, in accordance with 
the terms of his engagement, inereased by the Town Council to 
2400. 

In succession to Mr. Овуѕвовосан, who has obtained an appoint- 
ment at Swansea, the Grimsby Corporation has appointed Mr. A. 8. 
CHANSON, of Barrow-in-Furness, as assistant electrical engineer. 

Mr. W. E. J. Heenan, of Northampton, has been appointed 
electrical engineer to the Southend Corporation at £350. 


NEW COMPANIES REGISTERED. 


National Rail and Tramway Appliances Company, Limited 
72,375}.— This company was registered on January 4th, with a capital of £1,000 
in £5 shares, to adopt an agreement with Phelam McCullough, to acquire 
certain inventions relating to appliances and fittings for railways, tramways, 
motors and vehicles, or to the prodüction, storage and use of electricity or other 
топе power, and to turn the same to account. The first subscribers (each 
sith one share) are:—A. Н. Riemaiden, * Mansergh," The Parade, Hoylake, 
merchant; James Owens, The Hollies, Liecard Road, Egremont, merchant; 
John Owens, The Hollies, Liscard Road, Egremont, oer R. Owens, The 
Hollies, Liscard Road, Egremont, shipowner; J. W. Black, Ferndale, Island 
Read, Garston, manager; D. R. Burdley, Newsham Park, Liverpool, coal and 
coke merchant; T. Ashmore, Rock Cottage, 513, West Derby Road, Liverpool, 
engineer and ironfounder; and P. McCullough, 19, Osborne Road, The Brook, 
Liverpool, electrical engineer. No initial public issue. The number of directors 
is not to be less than three nor more than five; the first are A. H. Rigmaiden, 
James Owens and T. Ashmore. 


Ito Syndicate, Limited (72,421).— This company was registered 
on January 9th, with a capital of £45,250 in 45 A " shares of 21, C0 each, and 
20 B res of £1 each, to acquire the beneflt of certain Acts of Parliament, 

ovisional orders and applications for provisional orders, to promote any Act of 

rliament, to make application to the Light Railway Commissioners, the 
Board of Trade, or other authorities for any powers for the construotion of 
various tramways, light railways, and other works, to construct, equip, maintain, 
work and control any tramways, railways or light railways, to sell, re-sell or 
otherwise dispose of the same, and to carry on the business of company pro- 
moters, financiers, financial agents, underwriters, merchants, contractors, &0. 
The first subscribers (each with one share) are:—F. P. Timmins, 118, Crofton 
Road, Camberwell, clerk; J. H. Chamberlain, 44, Wiverton Koad, Sydenham, 
gentleman; G. D. Dean, 28, Cleveland Road, Barnes, 8.W., solicitor; W. Willis, 
101, Tyneham Road, Lavender Hill, S. W., clerk; Miss A. Hesketh, 6, Sandown 
Road, Charlton, S. E.: A. Peckover, 69, Trinity Street, 8.E., clerk; R. Humphreys, 
F. Wetberell Road, South Hackney, N.E., assistant cashier. No initial public 
inne. The number of directors is not to be less than two nor more than five; 
the subscribers are to appoint the first; qualification, one share. Registered 
ссе, 14, Queen Victoria Street, Е.С. 


Schaffer & Budenberg, Limited (72,396).— This company 
was registered on January 7th with a capital of £50,000 in £10 shares to acquire 
and carry on the business of engineers, makers of pressure gauges, engine and 
baler fittings, indicators and measuring instruments, brass finishers, general 
hardware merchants, &c., now carried on under the style of Schiffer and 
коон: at Whitworth "treet, Manchester, 774, Queen Victoria Street, E.C., 
аьа 5, Wellington Street, Glasgow, and to carry on the business of mechanical, 
electrical, consulting and general engineers, founders, smiths, machinery and 
tool makers, manufacturers of instruments and implements, makers of rolling 
stock, dealers in hardware, &c. The first subscribers (each with one share) are: 
H. O. Arnold, Schonebecker Strasse 11—18, Msgdeburg, Ruckan, Germany, 
enzineer; Е. W. Dresel, Hohenbellin bei Genthin, Germany, engineer; E. J.P. 
Sctaffer, Siegmundshof 10, Berlin, N.W., Germany, engineer; Mrs. M. 8. 
Rudolph, Kaiser Wilhelmstrasse 10, aa Germany; C. F. Budenberg, 
Remerville, Marple, Cheshire, engineer; R. M. Chiswell, a7, Withington Road, 
Whalles Range, Manchester, cashier; and J. A. Bland, 27, Brazennose Street, 
Manchester, solicitor. No ioitial public issue. The number of directors is not 
to be less than three, nor more than seven; the subscribers are to appoint the 
first; remuneration ав fixed by the company. Registered office, 31, Whitworth 
wtreet, Manchester. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


~ 


Western Telegraph Company, Limited (6,886).— Particulars 
of registered mortgages and charges :— Date of trust deed, June 20th, 1900; total 
amount of debenture stock, £400,000; date of resolution creating debenture 
ttock, May 93га, 1900; rty charged—aAll the undertaking and property of 
the company, present and future; trustees— The Right Hon. W. 8t. John F. 
Brodrick. M.P., 34, Portland Place, London, and Sir John W. Barry, K.C.B., 
5, Delahay Street, Westminster; date of present issue, July 30th, 1901; 
ү of present issue, £50,00; total amount previously issued of same series, 

4.577. 


Pacifle and European Telegraph Company, Limited 
86,6 31. —'T his companya annual return was filed on December "1st, when the 
entire capital of £100,000 in £10 shares had been taken up. £4 per share hes 
РА called up, resulting in the receipt of £40,000. Mortgages and charges 


Bullers, Limited (62,020)—This company's annual return was 
fled on December 14th, when 15,000 ordinary and 15,000 preference shares 
were taken up out of a nominal capital of £400,000, divided into 20,000 ord пату 
and 20,000 preference shares of £10 each. £10 per share has been called up on 
seven ordinary and 15,000 preference shares, resulting in the receipt of £150,070. 
£119,990 is considered as paid. No mortgages or charges. 


Monte Video Telephone Company, Limited (72,208).—This 
com y's annual return was filed on November 21st, when 86,492 preference 
and ordinary shares were taken up outof a nominal capital of £160,009 in 
1 and 78,000 ordinary shares of £1 each. £159,172 shares con- 
s as fully paid. Mortgages and charges—Nil. 

Limited 


Adams-Randall Telephone Patents Company, 
(61.457). — Particulars of registered mortgages and charges: Date of cover.ng 
deed, April 22nd, 1£99; total amount secured by series of debentures, £10,000 ; 
date of resolution creating series of debentures, April 22nd 1899. Dates and 
amounts of isues made іп 1901, with names and addresses of mortgngees — 
May 24th, £250, the Columbus Company, Limited, 43 and 48a, Fetter Lane, E. C.; 
Joly b, £850, London and Foreign Contract Corporation, Limited, 65, New 
Broad Street, E. C.; September 30th, 2100, Н. E, S. Holt, 1, St. James Street, 


S. W.; December 30th, 2800, London and Foreign Contract Corporation, 
Limited. Property charged—All the property of the company: trustee, Ё, 
Davies, 95-—7, Finsbury Pavement, E. C.; total amount previously issued of the 
same series, £8,200 


CITY NOTES. 


— —Ó— 


Typewriting Telegraph Corporation. 

AN adjourned meeting of the shareholders of the above company 
was held at Winchester House, E.C., on 9th inat., to reccive the 
report of the committee of investigation appointed to inquire into 
the affairs of the company. Sir James Ferguson, M.P. (chairman of 
the company), presided. | 

Мт. PABKER (chairman of the shareholders’ committee) read the 
committee's report and moved its adoption, this being seconded by 
Mr. KNIGHT. i 

The CHAIRMAN replied on the committee's report paragraph by 
paragraph, and said that as the report was only submitted on 
Monday the board had been unable to circularise any reply. He 
denied that it was due to any want of ability on the part of the 
board that they were unable to obtain a supply of instruments. The 
statement regarding the order for the 530 receivers was misleading. 
What the board did was to order these instruments with the 
proviso that they must be made accordiag to the sealed pattern of 
the Post Office. There were, however, many parts which could be 
proceeded with, and the final order was not given until the day 
after the Post Office approved the pattern. Notwithstandiog the 
efforts of the board they were unable to get the instruments 
delivered. It was impossible for the board to give the order until 
they heard from the Post Office. Although it was true the manager 
was not able to come to the office, yet his son was in attendance, 
and the secretary was constantly in communication with the 
manager. They could not blame the board for not showing the 
instrument until it was approved by tbe Post ОВ е. The failure to 
deliver machines to Mr. Liebmann was no fault of the directors, and 
it was impossible to have a penalty clause in the makers’ contract 


until the Post Office had approved of the instrument. They did not 


consider the policy of selling foreign patents outright for cash 
unwise. Asa matter of fact, in the three cases in which this was 
done they were obliged to do so, as Mr. Liebmann had the option. 
Ia all other cases cash and shares were taken. The phonophone 
was in no way autagonistic to their instrument. If the contracts 
referred to were those referred to in the prospectus, they were 
bound to take them over. He knew no reason for the statement 
made that the results obtained at Glasgow and Newcastle were not 
made public. As a matter of fact, Mr. Goulding delivered a lecture 
before the Institution of Mechanical Engineers and referred to the 
success obtained; the instruments were shown befo e the Institution 
of Electrical Engineers, aud their su»cess was largely referred fo in 
the Press. Thousands of pamphlets on the subject were issue. 
With regard to the Exchange Company, the agreement not to com- 
pete with news was taken over from their predecessors. In con- 
clusion, he charged the committee with acting on preconceived 
opinions, and with takiog no account of the difficulties which the 
board had had to meet. 

Mr. Kina, representing the Exchange Telegraph Company on the 
board, denied that the Exchange Telegraph Company had done 
anything antagonistic to the company, and said if any att:mpt was 
made to upset the rights of the Exchange Company, it would lead 
to a legal fight. 

Mr. PARKER reiterated the opinion that the contracts with the 
Exchange Company were unfair to the company. 

The CHAIRMAN pointed out that the contracta were taken over. 

Mr. PABKER said he did not say they were of the directors’ 
making. He contended that the report of the committee was made 
without fear or favour. 

After considerable discossion, the motion for the adoption of the 
committee’s report was carried. 

A poll was demanded, and the meeting was adjourned till 
January 23rd, at 3 o'clock, for the purpose of taking the poll. 


City and South London Railway Company. 


THE accounts for the half-year ended December 31st, 1901, show a 
balance, after providing for the debenture stock interest, transfer 
tothe renewal fand of £2,000, and the full dividend of 5 per cent. 
per anaum on the preference stocks, sufficient to allow the payment 
of a dividend од the consolidated ordinary stock for the half-year 
and on the ordinary shares from November 17th last at the rate of 
24 per cent. per annum, carrying forward a balance of £1,424. The 
dividend for the corresponding period last year was at the rate of 
12 per cent. per annum, carrying forward a balance of £1,228. 


Stock Exchange Notices.— The Committee have 
appointed a special settling day as under: — Wednesday, January 
22nd—Calcutta Electric Supply Corporation, Limited, further issue 
of 10,000 shares of £5 each (issned at £1 per share premium), £2 
paid (£1 capital and £1 premium), Nos. 30,001 to 40,000; Central 
Electric Supply Company, Limited, £250,000 4 per cent. guaranteed 
debenture stock. Applications have been made to the committee to 
appoint a special settling day in and grant a quotation to—British 
Electric Traction Company, Limited—Further issue of 37,926 
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Ordinary shares of £10 each fully paid, Nos. 122,075 to 160,000, 
and 10,000 6 per cent. Cumulative Preference shares of £10 each 
fully paid, Nos. 190,001 to 200,000; and to allow the follówing 
securities to be quoted in the Official List :—Commercial Cable 
Company, further issue of £100,180 sterling 5С0-уеаг 4 percent. 
Debenture stock (redeemable). 


Direct United States Cable Company.—The board 
have resolved upon the payment of an interim dividend of 3s. per 
share, free of income-tax, being at the rate of 3 per cent. per 
annum, for the quarter ending December 31st, 1901, such dividend 
to be payable on and after the 31st inst., setting aside £10,000 to 
reserve fund account, and carrying forward a balance of about 
£3,350. 


Edmundson's Electricity Corporation.—The directors 
have declared an interim dividend on ordinary shares of 5 per cent. 
per annum for the half-year ending September uth, 1901, and divi- 
dends will be paid on 17th inst. 


Globe Telegraph and Trast.—The directors announce 
a quarterly dividend of 1s. 9d. per share on the ordi: ary sbares. 


эме» 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tremways.—The receipts for the week ending Jan. 
10th were £6(6; correrpopding week last year, £507; increase, £99. Total 
to date, 4948; corresponding pericd last yers, 4506; іссгеаѕе £142. 
Miles of track open, 102. 


Blackpool] and Fleetwood Tramways.—The receipts for the week ending 
January llth were £144; corretponding week last year, £142; increa:e 
£2. Total receipts to date, £268; corresponding period last year, 43; 
decrease, £15. 


Bristol Tramways snd Carriage Company.—Tke receipts for the week ending 
Tanner К ТАНЫ were £4,023; corre»ponding period last year, 48,886; іп- 
crease, , 


British Electric Traction Ccmpany.— The following returns are issued of the 
ur der ta kings of il іь compeny for the week ending January 31d :— 


Comparison 
wih corres- | То | Aggregate. 
Amount por ding week EP CE 
Company. £ of last year. weeks. Amount.) Ine. or Dec. 
t j= £ ni 
£ 2 £ | £ 
Devonport .. | 895 NE аша YR 11,06 — — 
Dudley—Stourbridge 599 107 — 63 34,641 16,102 — 
Gateshead. vs 711 — — 43 Qt, — | — 
Greenock-Pt. Glasgow! 461 — — 13 8.989 — — 
Hartlepool .. és 225 43 — 53 11, 05 1.284 — 
Kidderminster - 93 10 — 53 6,881 (96 — 
Merihyr T e 189 — — t9 9,564 — — 
Oldham — Ashton 490 27 — 58 26,168 | 8,089 — 

, Poole .. us ei 172 — — 99 10,680 — — 
Potteries “з 1.899 170 — 53 73,211 20, 106 — 
Southport! .. bs 18! | 8 — 58 8,4 — 2,^81 
South Stafford: hire! daj 54 — , bà 40,958 | 2,487 — 
Swansea © 498 t6 ' — 58 23.345 4.971 — 
Taun ton 67 — — | 194 LECS — — 
Tyremouth .. xa і — — 41 10,868 — — 

olverhampton Diet. 78 82 ai t8 8,541 842 | Sem 


* Partly borse. + Reconstructing. { Partly steam. 


Central London Railway.—The receipts for the week ending Jan. llth were 
£6,664; corresponding week last year, £5,676; increase, 4988. Tctal 
receipts to date, £12,772; correepc nding period last year, £11,628; increase, 
£1,249. Miles open, 6. 


City and South London Railway.— The receipts for the week ending 
Jan. 12h were £8,084; corresponding week last year, £2,047; h.crease, 
£987. Total recipts to date (2 weeks), £6,210; corresponding pei ic d last 
year, a increase, £2,189. Miles open, 6}; correr ponding j ericd last 
year, ° У 


Dover Corporation Tramways.—The receipts for the week ending January 
llth were £179 19s. 61d. ; corresponding week last year, £158 11s. J4d ; in- 
crease, £26 8s. 5d. Total to date, £312 16a. 61d. ; corresponding pericd 
last year, £901 128. 1144.; increase, £12 Зв. 7d. Milen of track open, 8. 
Car miles run, 1902, 5,0,9; 190', 4,869. Number of cars, 1902, 12; 1901, 11. 


Dublin United Trsmways Comp any.— The receipts for the wee} ending January 
10th were as folk wa: D. U. T. Co., electric cars, 48,617 15s. )1d.; О.В D. Co., 
electric cars, 4726 188. Od.; total, £4,844 Ва. 11d.; corresponding we к last 

ear— D. U. T. Co., electric cars. £8,222 12s. 8d.; ditto, horse cars, £18 19s. 1d.; 

.R.D. Co., electric cars, £651 8s. 8d.: total, £8,698 Os. 0d.; increase, 
£451 Ва. 11d.; sggregate to date, £6,258 7s. 5d.; aggregate to date last 
year, £5,788 Is. 8d.; increase, Ef 40 6s. 20 The mileage worked is 45 
miles electrically, as against 48 miles electrically, and 2 mi'es by he rses 
for the corresponding period last year. 


Glasgow Corporation Tramways —Week ending January llth, £10,C&9 "s. Га; 
£8,625 88. 8d. for corres; onding period last year. Agsregate reccipts since 
commencement of financial year (June Ist, 1901), £892,€59 16е, 1d., compared 
with £808,148 2s. Id. 


Liverpool Overbead Railway.—The receipts for the week ending January 
12th were 21,453; corresponding week last year, £1,512: decrease, 459. 
Total from зы let to date, 42,855: total for corresponding period, 1901, 
£8,055 ; decrease, #90. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE Money Market, after hardening its rates a little out of con- 
sideration to the Stock Exchange Settlement, is inclined to case off 
again now that large dividend payments are being made. The 
higher charge for money in the early part of the week affected 


Stock Exchange securities but little. Business is too active for 
brokers to bother about a half per cent. more or less on their fort- 
nightly loans. The Kaffir tide continues in full flood, and the City 
of London Electric Lighting Company should bless the boom which 
keeps Stock Exchange staffs at their offices far into the night, as 
they work beneath the electric lamps. Business, however, is still 
pretty general, the Yankee market being the only really neglected 
spot, and in electric lighting shares more trade has been done in 
the account just closing than there has been in any one fortnight 
since the last electric boom“ some years ago. Yet, аз illustrating 
the level proportion maintained by buyers and sellers, it is worth 
noticing that there are but four variations in the whole price list, 
and each of those is comparatively slight. 

To particularise, Chelsea Electric Ordinary have recovered their 
rclapse of 10s. Jast week, the sales having ceased. City of London 
are «asier at £9, dividend anticipations being less sanguine than 
they were, but London E'ectric Debentures and Edmundson's 
Debentures are up a point. The Debenture Department is 
parti ularly strorg, and it is difficult to find any reasonably priced 
stock at anytbing like a moderate quctation. Brush Second Deben- 
ture is, however, a weak feature, having shed 2 per cent. West- 
minster fractions are quoted at le. 3d. to 1e. 9d. premium, the full 
shares at £1 premit m. The last day for applying for the latter bas 
now passed. First among the interesting Home Railway dividends, 
the City and South London's announcement at the rate of 2] per 
cent. per annum is of cLeerful augury to that most distressful 
section, the Home Railway market. This compares with 1} per 
cent. a year ago, and is decidedly better than the most hopeful of 
us were anticipating. It brings up the whole year’s dividend to 2 
per cent., so that at the current price of 66, the return to an 
investor is just about 3 per cent. on his money. The Stock has 
risen as many points this week, and the poverty of the return upon 
one’s outlay is considered justified by the prospects of the company. 
Waterloo and City is unchanged, and the Central London Stocks are 
also without alteration. Great Northern and City “А” Shares are 
а little lower at 88. We may remark that small parcels of shares 
are being put into the names of Continental buyers. Metropolitan 
Ordinary is dull at 76 and District keeps a point or two under 30. 

We have taken occasion several times during the last few months 
to suggest that British Electric "Traction shares were not an 
attractive purchase so long as the “option” line held by Meserg 
J. S. Morgan & Co. was hanging over the market. It may now be 
observed that this danger has been shelved for some time to come, 
and from what we can see, British Electric Tractions are not unlikely 
to enjoy a steady advance in the near future. The price of the shares 
is up 10s. this week, to 144. Potteries are 113, 103 and 1074 for the 
Ordinary, Preference and Debentures respectively, while the prices 
of Dublin United, in the same order, are 12, 154 and 984. New 
General Electric Tractions are dull at 3, the Preference being 44 
The friction between Argentina and Chili being still in evidence, 
Anglo-Argentine Trams are not better than 32; Cape Electric Tram- 
ways stay at 2, the market not relishing the restrictions put upon 
immigration, while the new issue of 40,000 shares at 14 naturally 
keeps the price down. Calcutta Trams are 18. Some inquiries for 
Bordeaux Tramways shares have found the price to be 7 to 8, but. 
sellers predominate, and a broker has a hard task in finding buyers. 
Buenos Ayres and Belgrano descriptions are firm, the Ordinary 
being 1g, the “А ” and B” Preferences both about 58, and the first 
Debenture stock 1044. 

There is but little improvement to report in the telegraph 
market, while in several cases the slump is making further progress, 
In the American group Anglo “А” and “В” are both better, the 
latter having regained a couple of points, and Direct United States 
shares are up 10s., the dividend and carry -forward being considered 
very satisfactory. Contrariwise, to quote Tweedledee, Submarines 
are 24 down. Inthe other divisions, Easterns and Chinas аге 
nomitally unchanged, but Eastern Extension 4 per cent. Debenture 
has lost another 3 points, the while a similar stock of the sister 
company bas added one, bringing the two eecurities very close as 
regards price. West India and Panama shares are shaking off tome 
of their recent flatness, but the Debentures are dull. Indo-Europeans 
are 2 down, and Commercial Cable Debenture stock has shaded off 
to the same extent. The latter lcoks cheap, and can be bought at 
96. Globe Telegraphs are not affected by the dividend declaration 
of 1e. 9d. per sbare. 

National Telephones fell upon tbe “instructions " given by the 
City to the Lord Mayor to take active proccedings when Parlia- 
ment meets. The two Preferences are down a pound, but the 
4 per cent. Debenture stock is up 2, and a little stock has come to 
market this week.  Dritish Insulated Wire are harder, but both 
India-Rubber and Telegraph Constructions have stil further 
succumbed to the flatness of the telegraph market. British 
Westinghouse Preference have advanced to 7j, and at 74 the 
Ordinary mark a substantial rise on the week. 
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BHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Present or Dividends for Closin 
Lasas, SANS Share| the last throo years, | "yere. Jan. 150. "Sen, th 
| mA. | 2900, | 1901. Lowest 
82,300 | African Direct Telegraph, 4% Debe e. se .. | 100 „. |... | 97 —101 xd| 97 —101 ES 
. 25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 ... wee | 10 vis 31— 44 34— 44 ў 
119,700: Amason Telegraph 5 Y Debes., Nos. 1 to 1,250 Red. .. | 100 | ... € — | 78 — 83 70 — 80 aes 
804,720 Anglo-American Telegraph ... vee iss Stock 73/6 | 3% e | 47 — 50 47 — 60 47$ 
8,097,640 Do. do. 6 Ф Prei eee eee eee Stock 6 7 6 coo 87 — 90 89 — 92 8912 
3,097,640 Do. do. Deferred eee eee eee Stock £1 B. 58. 7$— 8 74 ma 8} 7i 
44,000 Chili Telephone, Nos. 1 to 44, 000 эө» coe eee ees 5 4 & 5 % eee 34— 4 34— 4 eee 
3. $33,3008! Commercial Cable $100 | 8 s. . [165 —170 165 —170 oe 
1,741,029 Do. do, Sterling 500 year 4 % Deb. Stock Red Stock. E | 94 — 97 xd] 92 — 96 93 
16,000 Cuba Telegraph eee [TI ITI. "TT 10 Ф eee eco 5 — 6 5 — 6 18 6 
6,000 Do. 10 V Pret. oe [11] eee eee ee 10 eee [IIl eee 134— 144 134— 144 е 30 
12,931 Direct Spanish Tel p ee [Ir eee e ee 5 4 y 4 4 Ф I 3 === 3 — 4 "TT! 
6,000 Do. do. 10 Cum. Pref. e ee ee 5 eee eee 84 — 94 84 — 94 eee 
90,0001 Do. do. 44 Debs. е eee eee 50 ТІ see eee 98 —102 xd 98 —102 es 
60,7101] Direct United States Cable ...  „ see . 20 |349 | 32% | .. | 9 — 10 | 94— 104 9.5 
101,300 Direct West India Cable, 4$ Beg. iin coe eee see 100 eee eee 000 99 —102 xd 99 —102 eee 
4,000,000 Eastern Telegraph, Ord. 8 vee ave [Btock| 917 .. 125 —135 |125 —135 125 
1,930,£07 34 Pref. Stock eee eee 100 eee eee 006 88 EN 92 88 — 92 88 
1, 32, OC Do 4% Man Deb. Stock Red. eee eee Stock eee eee eee 106 —111 107 —112 108 
300,000 | Eastern Extension, Ааа and China Telegraph . 1017917 9% | ... |124— 13} | 124— 133 124 
330,0007 Do. 4 Ф Deb. Stock eee Stock eee ese eee 111 —116 108 —113 ee 
300,0001| Nite and South African Telegraph, 4 % Mort Deh 100 | 54% | . |100 —103 100 —103 m 
900,000] ^ Do. 4% Reg. Mt. Mt. Debs, (Mauritius Bub.) 1—8,000 | 2. |... 100 —103 100 —103 % НЕ 
180,227 Globe арш апа II) [III [TII 10 5195 53% eve 9 — 10 9 = 10 95 9 
180,042 d m 6 6 % Pref. eve eee 1 pee eee TII 13 — 14 13 — 14 133 13 
150,000 dida койш Telegraph, of 1 7 15 T e 15 V.. | 27 — 29 27 — 29 "T 
Halifax and Bermuda Cable, 44 Ist Mort. " RE. Е 
75,000 within Now 1 to 100, zj " „. | .. | e | 99 —103 xd] 99 —103 , 
17,000 do-Buropean Tel 356 25 10 Ф 10 . . | 40 — 44 98 — 42 8 8 
0, 000 Platino- Brasilian Telegra 6 De ee oe 100 eee 000 eco 103 = 106 102 —105 oe eee 
72,680 Montevideo Telephone, Nos. 1 to 72,680 00 1 21 000 TII i— $ 1— $ ec eee 
86,493 до. до. 5 Pref., Nos. 1 to 86,492 1 5 ове eee g— 1 2 = 1 TI see 
590,000 | National Telephone, 1 to 590,000 - eos ee 5 5 5 sos 34— 32 38— 36 94 | ... 
15,000 Do. 6 V Oum. ist Pret. coe ove e | 10 | 6 6 e | 12 — 14 11 — 13 - T 
15,000 Do. 6 2 Oum. 2nd Pref. see coe ee 10 6 6 ecc 12 — 14 11 — 13 12 11 
250,000 Do, 5 Y Non-cum. Srd Pref., 1 to 250,000 5 5 5 Я 42 — 5 4$— 5 E T 
000,000) Do. 84 % Deb. Stock Red. А so. [Stock] 34 3} „ |94 — 97 xd| 94 — 97 94 т 
500,000% Do. 4 % Deb. Stock Redl. .. | 100 4 .. | 99 —193 xd 101 —105 | 1044 | 1014 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid | 16 %| 6 „ ies ql beue dee Diss 
00,0007] Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 ... 100 see .. | 99 —102 xd| 93 —102 Seg ssa 
11,839 ee eee (II) eee *9 Im 8 b V b 96 "T" 7 тт 8 7 — 8 TD "TP 
3.303 Bubmarine Cables Trust eee eee [II] eee Cert. eet [III "T" 120 —125 120 —1 25 eee "P 
58,000 | United River Plate Telephone S X... | 4-—- Mxd 44-54 | | . 
40,000 Do. do. 5 * Oum. - pret но 1—40, 000 5 . "- 44— dd 44— 6 s svi 
179,9471 Do. do. 5 % De S s Stoch... (102 —105 xd|lo2 —105 |... |... 
165,600 | West African Telegraph, 5 % Debe... 100| .. |... | ... 100 —103 |100 —103 1023 ... 
80,008 | West Coast of America, Nos. 1—90,000 and 53,001—53,008 | 27. — b- 8| à- 9 
50,000 Do. do. 4 % Dets., 1—1,500 gua. by Bras. Bab. Tel. 100 ... s .. 99 —102 xdj101 —104 iu T 
907,990 | Western Feste ee Lied., Nos. 1— 207,930 .. A „| 10|]7%|7% | ... |12 — 13 12 — 13 12% | 124 
7t ДА, Do Debs. aud series, 1906 eee 100 eve eee eee 102 —105 xd 102 —105 oe eee 
348,777 Do. do. 4 Deb. Stock Bed. — .. ..|100|.. |... | .. 101 —1C4 xdlol —104 s Ин 
88,921 | West India and Panama Telegraph... . ... 10 P.. | 2- 3 8- Fl. |. 
34,563 Do. do. do. 6 Cum. 1st Pref. eee 10 coe eee eee 5 E 6 b — 6 oe өөө 
4,669 Do. do. do. 6 & Oum. 2nd Pre... | 100. . | 2- 3 | 3— 4 ы 
i Џ UL Do. do. do. 5 Ф Debs; Nos. 1 to 1,800 100 ees eee eee 102 103 и 0 —103 eee 
ELECTRICITY SUPPLY COMPANIES. 
100,000 краш" and Greenwich Dist. Electric Light, Ord. ... lus i sa à— #6 8— 8 
44% 1st Deb. Stock, Prov. Certs. | 100 | ... one * | 97 — 102 | 97 —102 
19,661 Brompton & а Kensington Elec. Lt. Bup., "PX 101 to 19,761 : 6 6 % à 82 — | i — 91 94| ... 
eee [III 54 — 9 8 = i e 
o. us Crow and Btrand usmod Вар coe - 5 9 9 VN 8 — 9 8 — 9 83 . 
Ф Oum. Pref. 5 eee eee eee 5 == 54 5 — 54 545, eos 
250,000 De : do. do 8 4% Deb. Stock Red. | 100 | ... | ... | . |103 —105 ишш 104 | .. 
Chelsea lectricity Buppl 7 eee eee eee eee 3 b 6 53 eee 5 к= 54 5 = 6 5 
Do. do. do. Deb. Stock Red. ... |Btock Es ns . . |108 —111 xdj103 —111 B 
City of London Electric Lighting, Ord. 40,001—110,579... | 10 4 % | 0 . | 9—10 | 8— 94 | 81 
Do. 6 95 Cum. Pref., 1 to 10 | 6 6 12 — 13 12 — 13 388 ove 
Do. 5 J Deb. Stock, Scrip. (iss. at £115) all paid | ... |... |... | 121 —126 xdl121 —126 |. |... 
Do. 449% 2nd Deb. Stock, Prov. Certs., all paid | 100 | ... T .. 101 —104 xd|101 —104 xd ; 
Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 4 | 4 Ф ios 84— 94 84— 94 "m (ad 
Do. do. do. 6 % Pref., 40,001—60,000 10 6 6 .. 12 — 13 12 — 13 128 | 124 
Do. 4 Deb. Stock, Prov. Certa (all paid) Rd. r в T% ge xd|105 —108 928 a 
$5,500 Edmundson 6c. Oorp., Ord. Ord. Shares eee see eve TP 5 — 6 54— 6 5 5 
d Do. do. 6 % Cum. Pref. eve eee 000 009 е.в 54— 6 54 — 6 55 HE 
Do. do. 44 Y 1st Mort. Deb. Stock. | 100 ie Ms .. |166 —1(9 |107 —110 vá 
21,000 | Kensington and Knightsbridge Electric, Ord. — ... ses 5| ax ssi — | 11 — 12 11 — 12 - 
Do. do. do. 4% Deb. Stock Stock T .. |103 —106 [103 —106 eee 
110,000 | London Electric Supply Corpors tion, Limi nited, Ont, — 3 a xe . | H- 1 | H— 1 ке 
M Do. 1 do. 8 1 со 1% reine Db. Stock Rd. EUR 5% eee pee 94 кй 98 95 — 100 ene eos 
98,769 etropolitan Electric ly, 101 to see 0 6%] .. | 14 — 15 14 — 15 14 14 
Do. 44 Mortgage гота Btock | ... |... A .. [111 —115°ха|111 —115 Ht Hs 
Do. 34% Mort. Deb. Btock Bed.. .. Stock.... [96 — 99 2d 96 — 99 | 984 | 97i 
8,652 Notting Hill Electric ghting eee eee 10 7 7 see 18 — 16 15 — 16 s.o eee 
40,000 | Bt. James’s and Pall Mall Electric Light, Ord. on 5 |1449 14 S. | 164 — 164 | 154— 163 1513 ... 
90,000 Do. do. 7 Pre, 20,081 to 40,080 | 5 7 F 7 . | 84— 9$ | 8A— 93 | 
150,0002 Do. do. 33 Btock Red. eoe 100 eee eee eee 97 —100 xd 97 —100 98 (KI) 
12,000 Smithfield Market Blect. Supply, Ога. eec eee ee 5 ee 00 T P 2 — 24 2 — 21 eco eos 
Do. see [II 100 eee eee eee 80 — 90 80 е5 90 eo [III 
Bouth London Electricity vy, eee [TII b TIT TII eee 2 — 23 2 — 21 TIT | 
Westminster Electric vee 114— — 111— 124 124 
їй нөн олыс ыш are fully paid. | LR riae 5 repere 1 це 
cDividends marked § are for а year consisting of af one pear and tha devi cers л hex DY ш Ач, 
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SHARE LIST OF ELEOTRICAL COMPANIES, — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock Dividends for 
"pom NAME, пы. the last three 9 
1899. 1900. 1901. 
20,000 British Aluminium 7 % Cum. Pref. . V. ADU. ЕР T ies 
300, 0007 Do. do. 5 95 1st Mort. Deb. Btock Red. „ |ВёосЕ| ... nae 
62,07 4 | British Electric Traction ‘si T % 10 8 HY OS 
90,000 Do, do, 6 95 Cum. Pref. we 10 "o P 
600,0007 Do. do. 5 % Perpetual Debenture Btock Stock ... ДА 
70,000 | British Insulated Wire Ord. B - ave 5 | 20 $ 15 $ 
70,000 Do. do. 6 % Cum. Pref. nas s wes 5 TS зе 
50,000 JBrowett, Lindley & Co. (1899), Ord. x i 1 2 | T 8 96 
50,000 | 6 95 Cum. Pret. one n PP 6 96 
105,731 Brush Elecl. Enging., ‘Ord., 1 to 105,731 ... 77 ase 2| 54% 5 95| 
150,000 Do, do. Non“ cum. 6 % Pret. ees aoe see 21 62) A 
125,000 Ро. do, 44 % Perp. Deb. Stock 905 we. (Stock! ... А 
125,000 Do. do. 44 % Perp. 2nd Deb. Stock S. [Stock] ... тз | 
30,000 | Callender's Cable Construction shares, Nos. 1—30,000  ... 5 |15 Ф| 15 Ф 
40,000 Do. do. 5 95 Cum. Pref. s 5 ay sei 
90,0007 Do. do. 41 % 1st Mort. Deb. Stock Red Stock 
1,969,800 | Central London Railway, Ord. Stock ons Stock 
440,100 Do. do. 4 % Pref. Stock . m Stock 
440,100 Do. do. Def. dö; sss в „Stock 
855,000 | City and South London Railway  ... TT 
47,500 | Do. do. Ord. shares Nos. 22,501 to 70, 000 . v ЖАС а ^ 
54,000 | Crompton & Co., Nos. 1 to 54,000  ... 3| 2%) 8 % 
100.0001 Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of | 
: £100, and 901 to 11 000 of £50 red J| '"" 5 p 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 5 6 5 24% 
17,139 Do. do. do. "A" Shares, 01 — 017,139 ... Бү 6 J 24% 
344,028 Do. do. do. 4% Deb. Stock Red eee ee xa "EN 
100,0007 | Do. do. 5% 2nd Deb. Stock Prov. Certa. all pd. 100 | .. 8 
112,100 | Electric Construction, 1 to 112,100 ... 2 6% 6% 
31,399 Do. do. 7 9, Cum. Pref., 1 to 31,390.. - ETit Pre 
182,5007 Do, do. 4 95 Perp. 1st Mort. Deb. Btock Stock 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... * 10 
150,000 Do. do. 4% Mort. Deb sa „ |Stock| ... 905 
35,000 | Henley's (W. ai Telegraph Works, Ord. ... 500 Рр 5 | 15 95| 20 2| 
35,000 Do. do, 44 % Pref. ... vee 5 44%) 44% 
50,0002 Do. "" do. 44 Mort. Deb. Btock... |Stock ; 880 
50,000 | India- Rubber, Gutta-Percha and Telegraph Works „% | 10|18 95 
800,000} Do. do. do. 4 95 1st Mort. Deb ... see | 100 Ар P 
97,500 Liverpool Overhead Railway, Ord. ... aa awk 10 3295| 33% 
10,000 |Т Do. do. Pref., £10 paid ove sue 10 | 5 jes 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... si 10 235 е 
SRosling, Appleby & Fynn 6 95 Cum. Pref.. 285 TM 1 e 6% 
$7,350 | Telegraph Construction and Maintenance ... ete 12 | 15 | 174% 
150,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 * | 100 is IA nen 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... sl 5118 12 Ф 
20,000 | Do. do. 5 95 Cm. Prf. Nos. 1 to 20,000... | 5 ti ins 
540, 0007| Waterloo and City Railway, Ord. Btock  ... е — 100 351 3% 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid, 


Closing Closing 
Quotation Quotation 


44— 54 | 44— 5i 
87 — 91 87 — 91 
131— 144 14 — 15 
12 — 121 12 — 124 
126 —129 126 —129 


2 — 2} li— 2i 
102 —105 102 —105 
99 —102 99 —102 
163 — 174 165 — 174 

51— 6łxd| biy— 6} 
110 —114 xd|110 —114 
105 — 108 105 — 108 
105 —108 105 — 108 
106 —109 106 — 169 


14% 1395 2 * 62 — 64 65 — 67 


Bum dE 1-65: б] 
уле $ —. K 


99 —104 xd| 99 —104 


E— 3 — 4 
2— 3 2— 3 
78 — 83 xd| 78 — 83 
84 — 89 | 84 — 89 


1j— 2} 1$— 291 
21— 3 dic S 
98 —102 | 98 —102 
92— 10ixd| 93—101 
99 — 102 | 99 —102 
164— 173 | 1€4— 174 
5bà— 6 54— 6 
112 —116 |112 —116 
204 — 214xd| 20 — 21 
100 —103  |100 —103 
4ў{— 5 4%@— 5 
111— 112 | 11i- 113 
151—161 154— 164 
10/- to BOE | 1: —. io 
36 — 40 34 — 88 
102 —104 xdl102 —104 
| 104— 114 | 104— 114 
51— 6 51— 6 
91 — 94 191 — 94 


$ From Bradford Share List, 


LATEST PROCURABLE QUOTATIONS OF | OF SECURITIES NOT OFFICIALLY aged a 


Business done 


Jan. 8th, Jan. 15th, 


| 
| 


week ended 
Jan. 15th, 1902. 


Highest! Lowest. 
| 


14% 14 
194 | 198 
128$ | 127 
1149 
104 | 1031 
178 | 162 
1074 | 1062 
074 | .. 
67 (31 

64 64 
104 | ... 
168 | ... 
904 | 20 
34 


Consolidated Telephone Construction and Maintenance 2/-—4/- Oldbam, Ashton, and ARE Electric S erg » 153—168. 
National Electric Free Wiring, 17/6 paid, 4—3. Do, ri 84. 193—104. 
* From Birmingham Share List. q From Manchester Share List. Bank rate of an 4 per cent. (October 31st, 1901). 
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MARKET QUOTATIONS, Wednesday, January 15th. 


CHEMICALS, &o. This week. Last week. Ino. or Deo. METALS, &o, (continued) This week.| Last week, Ino. or Dec 
& ak N ee „ per owt. б/- 2d ee g Copper Sheet T ee ee per ton £66 £66 . 
a ee ec ee per owt. / * ee б и oe per ton £66 ее 
а [T] Oxzalio ee ee per owt. 82/- B9J- ee 6 oe Nleotrolytio) Bars [EJ per ton £10 £70 ee 
2 „ Bulphurio .. ee ee per owt. 6/6 5/6 T 6 " " ee рег ton T és 
e Ammoniac, Bal per owt. J- 89/- ee в n i per ton £76 275 „ә 
а Ammonia, Muriate (crystal) per ton £88 10 £83 10 os 6 n „ Н.О. Wire per lb. 83а. dad. sá 
ee per ton £90 £90 [EJ f Ebonite Rod ee ee eo eo per lb y 27 oe 
. Bleao powder ёв ee рег ton £21 s ee f_n Shee oe ee ee per lb. 6/- 6/- ee 
e Bisulp Sor Caron e ee per ton 215 215 sé n German Silver Wire oe ee per lb. ch 6 ө» 
а Вогах ee ee per ton £18 218 oe h Gutta-percha fine ee ee ee per Ib. T . ee 
а Bensole (90 ) se Se ‚„, pergal. $. $. Vs k India-rubber, Para fins .. per lb. 8/4t08/5 | 8/44 to 8/7 dec. 
ee Фе рег gal. 6/6 6/6 ee [| Charcoal Sheets ee ee per ton £18 ee 
Р Сор Sulphate ' ee ee рег ton £19 #19 vs „ Pig (Cleveland warrants) .. рег ton 44/8 8d. inc. 
« Lead, Ni Nitrate - es per ton 294 £34 ae € „ according to per ton From £11 | From £11 oe 
White Sugar ee рег ton £81 £81 а „ Ветар, heavy.. oe es per ton] 47/6 to 50/- | 47/6 to EO E 
TN perenne i k өэ Ө» р н 4 pr^ vs í , Wire, galvanised No.6 .. per ton Р. 10040 т 10/- dec. 
a Methyla р ee to 3 
a Naphtha, Solvent (00% ai 160 16°) эе per fa 6/6 6/6 A 9 Lead, English Pig co е. per ton to £10 15 £11 5/- dec. 
а Potash, Bichromate, 8d. Bd. es o eet oe ee per ton us 18 10 es 
a „ Caustic (16/8096) M. Pet ton RAN EN $5 m Manganin' Wars! No. 98 .. ee per lb. 8 / - ax 
a „  Bisulphate Em „ per ton £85 #85 Р @ М САЯ Per bot. 48 15 48 15 А 
a Bhellac . per оті. 125 / 125 "E d Mica lig (in original cases), smali per Ib. Bd. so 8d. to 9d. és 
a Sulphate of "Magnesia .. ^ ee per ton £4 10 £4 10 Vx d n " medi per ib. | 1/9 to 2/9 | 1/9 t0 3/9 805 
а Sulphur, Sublimed Flowers .. per ton £6 5 £6 5 " d u large .. per Ib. 8/8 to 8/8 to 7/8 oe 
a „ Recovered .. . per ton £5 10 £5 10 ee р Phosphor Bronse Ды castin per Ib, |1144. to 1/2 [1114.00 1/2 " 
a " Lump .. M: ee per ton £6 45 ee : T rolled bars & per lb. | a/-t018 | 1/- to 1,8 à 
a Boda, Caustio (white 70%) .. per ton £10 15 £10 15 vs " и Strip&sheet per lb. From12 | From 1 2 ds 
а „ Crystals .. ss ee рег ton £8 £8 vs P Platinum ЖА өз per os. AA 1 4 1 roy 
a Bichromate, casks  .. per lb. а, 2%4. as 1 Silicium Bronse Wire per Ib. | 10d. to 1/- | 10d. to 1. Sa 
Bieel, Magnet, soo'd’ng to desc'p'n per ton] From £16 | to £40 ee 
METALS, &o. и in bars ee ee Ксы to RE 5 ee 
ce 
b Aluminium Ingots, in ton lote perion | £148 £148 " d TM 7 5 ee ee eo o POF HON! id 10 2107 20/- ino 
b " Wire, in ton lots per ton £234 £234 oe Ц " „„ per lb. 1/6 1/6 ae 
b Sheet, in ton lote per ton £191 £191 ee IN. Nos. 1 to 16 ee ee per lb. 1/5 14j id. inc. 
p Babbiti's metal ingote per ton | 276 to £125| £75 to £195 p White Anti - friction Metals — 
с Braes (rolled metal to 17) basis per lb. 7d. 714, 14. dec. " White Ant" brand. per ton] 485 to 465 | £85 to 466 ad 
в ube (brased) .. es per lb. 87d. 87d. 3 j Yarns, 2/10e Grey Cotton, on i per lb. 14. А ee 
6 n u (solid drawn) .. per lb. 74d. 77d. 23 „ 6lea. Flax .. ss per Ib. А d. RS 
e " Wire, basie oe ee por lb, 7d. 7} 4. 14. dec. J в B ply 10 lbs. Russian eo per b. Aid. é А өө 
в Oooper Tubes (brased) per ib, 91d. 94 4. -— j i 10 ibs, Russian, single .. per lb. " а. "T 
€ (solid drawn). ee per lb. 93а. 944, v» 189 ibs. Jute rove .. per ton £10 26 £10 3 6 oe 
e Copper Bars (best selected) .. per ton £66 £66 Zino, Bh^. (Vielle Montagne bed.) рет ton £21 10 421 10 oe 
a Messrs. Q. Boor & Co. f India-Rubber, G.-P, and Teleg. Worke k Messrs. Morris Ashby, Limites. 
Quotations b The British Aluminium Co., Ltd Quctations Messrs. James 4 X [Co., Lid. Quotations |" Mesers. W. T, Glover à Oo., Lid. 


opplled by d pee PW онсе rir asd supplied by |; Messrs. Bolling & Lowe. | 
в Messrs, Frede Bmith & Co, j Messrs, Walter H. Hindley & Oe. 


Messrs. Edward Till & n Messrs, P. & Bons. 
supplied by | > Messrs, Johnson, Maven’ & Co., Lan 


P The Phosphor Bronse Company, Lad. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


REPORT ОР THE COMMITTEE ON TRACTION, LIGHT AND POWER 
DisrRIBUTIQN ON. THE VISIT OF THE INSTITUTION TO GERMANY 
Ix 1901. 

Read January 9th, 1902.) 


Ownership of Works.—A close connection between the manu- 
factarers of machinery and the supply of electrical energy in 
Germany is very noticeable. This intimacy between the supply 
and demand for machinery is very much to the advantage of both 
the manufacturer and the user, and ih the case of municipalities 
there is no doubt that while maintaining their control over the work 
within their area, it has been the means of strengthening and con- 
solidating German manufacturing interests. | 

In Berlin we find the electricity works owned by a Limited Com- 
pany founded by and in very close touch with the Allgemeine 
Elektricitáts Gesellschaft. А few of the early machines are of 
Siemens & Halske construction, but latterly the whole of the elec- 
trical machinery and cables have been supplied by the Allgemeine 
Elektricitäts Gesellschaft. The company works under a concession 
from the municipality, which has been renewed on & very much 
larger scale than the original concession, and has necessitated the 
building of very extensive works outeide the city at Moabit and 
Oberspree. These works, at present under construction, augment 
the supply, and will probably in time supersede the smaller works 
inside the area of supply. 

At Charlottenburg, Wiesbaden, Homberg and Bockenheim the 
works are owned by the municipality and leased to tho constructors, 
Messrs. Lahmeyer, on terms which, while securing a return to the 
owners on the capital invested, encourage enterprise and extension 
on the part of the contractors. 

Prime Horers.— The first thing that strikes an English engineer 
on entering a German engine room is the magnitude and frequently 
the elaboration of the buildings | 

Tbe engines commonly used are horizontal slow-speed of from 100 
to 80 revolutions a minute, though in some cases vertical engines 
are found. The finest examples of the latter were the four-cylinder 
triple-expansion sets seen in the- Luisenstrasse Works in Berlin, 
where three each of 3,000 1.H.»., by Messrs. Sulzer, are at work. It 
is generally considered that although the vertical engine occupies 
somewhat less ground space, it costs more in attendance and is 
higher in prime cost, which may be the reason for the Berlin Com- 
pany adopting horizontal engines for their new stations where the 
units are each of 4, 500 r.H.P. The personal element also influences 
the adoption of horizontal engines, as we learn that men do not 
give the same attention to the working parts if they have to climb 
ladders to get at them. Those of us who were in the Paris Exhibi- 
tion last year must have been much strack with the number of men 
employed on the galleries of such engines as Messrs. Borsig’s 
magnificent vertical. | | 

The enclosed-type high-speed engine so common at home is con- 
spicuous by its absence on the Continent, although some makers are 
now partially enclosing their vertical types. 

In horizontal sets the draught caused by the dynamos has been 
found to draw the oil from the connecting rods and crank bearings 
on to the winding, and in order to overcome this the frames or 
trunks of horizontal engines are now much more enclosed than was 
usual before dynamo driving had to be considered; the greatest 
advance in this direction being seen in the new 1,000 1 H.P. sets at 
present being fixed at the Dortmund Works. | 

Forced lubrication as understood at home is unknown, though 
definite plunger feed lubricators are generally used instead of 
gravity sight feed drop lubrication for cylinders. The highly- 
finished valve gear on the slow-speed engines would appear to need 
considerable attention, but it is commonly found that well-finished 
machinery gets well looked after by the attendants, who take more 
pride in an engine that looks well when it is clean than in more 
roughly finished work that barely shows when it is clean or not. 
Good labrication and hardened wearing parts for the trips of the 
valve-gear reduce wear and tear to a minimum, and the engineers in 
cbarge report that repairs are insignificant. 

Boilers. — Water-tube boilers, with the tubes expanded into a 
common header, are almost universal, and superheating up to 50° C. 
is very common, generally by separately fired superheaters, 
although in some cases nests of tubes are used in the boiler setting. 
In a few cases economisers are used, but they do not appear to be as 
general as in England. Furnaces show а very interesting 
departure from English practice in inclined grates of the Tenbrink 
type. 

In spite of the Verboten issued against smoking two years ago, 
we saw a good deal from the chimneys ia many towns. In Berlin the 
City Council control the emission of black smoke, and for that 
reason the electricity works are restricted in the use of coal, which, 
we ut derstand, has been up to the present purchased from Cardiff. 
At the Moabit Station, which is on the outskirts of the city, a class 
of coal very similar to our Midland slack is used, while farther out 
at Oberspree brown coal is used. In both these latter cases we are 
toid no trouble from smoke was experienced. 

Bucket elevators and belt conveyers for coal were seen in the 
A.E.G. Station and the Siemens & Halske's Overhead Railway 
Plant in Berlin, also in Dresden, though tip-trucks delivering coal in 
front of the boilers appear to be the rule. Mechanical stoking is 
conspicuous by its absence. 

In Dresden, where brown coal is used and automatically fed on to 
the grates, the ashes being taken away in the basement, the boiler 
room is cleaner than many engine rooms. In Essen a very 
interesting example of firing with waste gases from the adjoining 


coke ovens has been arranged for, though at présent coal is being 
used. ; | СТИГИ. 
Generators.—Dynamos are very large every where, the slow-speeds 
generally obtaining making even a 300-kw. machine impressive. 
Splendid examples of machines of over 1,000 Kw. were seen at 
Berlin, Dresden, Essen, &o. The continuous-current fly-wheel 
generators are of special interest. These machines are a speciality 
of the E.A.G. vorm. W. Lahmeyer & Co., and are erected in many 
of the central stations built by them. Such machines were seen 
running at the central stations of Dortmund, Dusseldorf, and 
Homburg. | 

Two continuous current machines, direct driven by the same. 
engine, and connected alternatively in parallel for lighting, or in 
series for traction, may be seen in Berlin and Dusseldorf. In 
Homburg, one engine may be seen driving two generators of 
different pressure and size for traction and lighting, the traction 
generator acting as fly-wheel for the whole set. This interesting 
arrangement requires very little space, and is due to Messrs. 
Lahmeyer. 

The bulk of the new work appears to be on the three-phase 
system, and the varied use of it is very interesting. Many central 
stations are built for three-phase current distribution, with con- 
tinuous-current sub-stations. The oldest German works built on 
these lines were erected in Bockenheim, near Frankfort-on-Maine, 
in the year 1892, by the E A.G. vorm. W. Lahmeyer & Co. These 
works were also visited by the members. It is specially worthy of 
mention that from the very beginning, synchronous motors were 
used for equalising phase differences, and Bockenheim is therefore 
one of the oldest plants where synchronous motors were used for 
the said purpose. 

The Berlin Electricity Works illustrate the adoption of the thrce- 
phase system Ly a continuous-current company a8 800n as it became 
necessary to transmit energy on a large scale from stations at some 
distance from the centre of the town; with some 30,000 н.р. in 
continuous-current dynamos, the new stations are laid down at 
Oberspree and Moabit for a total of 90,000 н.р. with unhesitating 
confidence in the three-phase system. 

At Charlottenburg, with a population of 150,000, the three-phase 
system has been adopted by Mesers. Lahmeyer at the beginning, 
but in combination with a continuous current supply, the relative 
proportions of the two generating plants being about 6:4. This 
station may be taken as a good instance of a modern station of 
fairly large size (2,000 xw. generatiog plant) supplying light and 
power for traction. аа 

In the factories visited a rough guess would place the direct and 
alternating-current machines under construction at about equal in 
number and importance, although actually the largest machines 
were alternators. Under the latter class there were very few single 
or two-phase machines to be seen. For new work, inductor aker- - 
nators are practically extinct; not a single one was seen under con- 
struction in any of the shops, and although this may have been an 
accident, certainly their proportion to the whole number built must 
be small. | 

The number of direct-coupled machines in course of construction 
in the workshops of E.A.G. vorm. W. Lahmeyer & Co. was very 
large. The continuous-current fly-wheel generators for the exten- 
sion of the Dusseldorf and Dortmund Municipal Works and for the 
central station at Muenster, driven by gas engines, aroused especial 
interest, as also did the Н.Т. 1, 600-Kw. generators for 10,000 volts 
direct pressure. A number of synchronous and asynchronous motor- 
generators up to 450 н.р. for the same high pressure were also nearing 
completion. A remarkable instance of direct-coupled machines 
appears іп the motors for pumping plants, of which quite a number, 
varying from 300 to 600 н.р. at 60 to 80 revolutions per minute, 
were to be seen in the workshops of Messrs. W. Lahmeyer & Co. in 
course of construction. 

For the general purposes of transmission and lighting a standard 
periodicity of 50 is now almost universal in Germany, the varianta 
of 40 and 60 being seldom found. Rotaries up to 800 Kw. are run 
at tnis periodicity in the Berlin sub-stations. | 

Rotaries and synchronous motor-generators were seen in Berlin 
and Frankfurt respectively under very similar circumstances, both 
being at work on traction loads, and on their respective merits there 
was little to be gleaned without a closer knowledge of details. The 
arrangement of a direct-coupled booster on the alternating side as 
seen at Augusta Strasse, Berlin, due to Herr Dobrowolski, by means 
of which the primary pressure can be varied, overcomes the diffi- 
culty of the fixed ratio of conversion in the rotary. 

Motors.— At Frankfort the larger sizes of the single-phase motors 
were started in the usual way оп a loose pulley. As to the smaller 
sizes, which were used on lifts, many who saw the mechanism came 
away with the idea that the lift started simultaneously with the 
motor (see Engineer, July 26th), yet the reporter of the Electrician 
wa3 informed that there was & time arrangement allowing the motor 
to start before the cage is lifted (see July 19th). We mention this 
point, although not of great importance, in case there may be 
further reference to it by others, and by way of caution as to what 
were really the facts in connection with a rather complicated piece 
of mechanism. 

After experience with continuous-current motors at their Acker- 
strasse factory, the Allgemeine Elektricitäts Gesellschaft adopted 
three-phase motors for their Brunnenstrasse factory throughout, even 
for their cranes. The reason for this is partly to be found in their 
adoption of separate motors practically for every tool, the capital 
outlay on a large number of small motors being at that time (if not 
now) less, if they were three-phase, than if they were continuous 
current. In the factory at Oberspree, which is still more modern,: 
although all the tools are driven by three-phase motors, the cranes 
are again driven by continuous-current motors fed from motor-gene- 
rators, which also supply direct current for inverted arc lighting. 


— — 
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Although at Oberspree there are some 3,000 н.р. of motors, yet the 
current is taken from the adjoining central station, though the 
load must be & constant one, well adapted for great economy in its 
production; the expense of the step-down transformers must be 
outweighed by the low price charged for the current. 

Other factories also use polyphase or direct-current motors, accord- 
ing to the prevailing conditions, as motive power for their workshops. 
In the works of Messrs. Lahmeyer & Co. polyphase motors are used 
for driving groups of machines, whilst single machines are driven 
by c.c. motors. The new works, situated some distance from the 
old works and its central station, are driven exclusively by poly- 
phase motors. "m | 

Storage Batteries.—The use of storage batteries is much greater in 
Germany than in this country, the proportion they bear to the 
generating plant often reaching 20 to 25 per cent. They are used 
not only to level the load on the generators, but in Frankfort they 
enable synchronous motor-generators to be used for the conversion 
of single-phase current to 500 volts continuous current for the trams, 
such use having been found simple and successful, and it is stated 
that they completely stop the hunting of the motors. 

The batteries in Frankfort are charged by an induction motor- 
driven booster, and in the Augusta Strasse station of the Berlin 
Company by a combination of rotary converters and synchronous 
machines. 

The positive plates are generally of the Planté or formed type, 
while the negative are Faure or pasted type, and maintenance con- 
tracts with the makers appear to be the rule rather than the 
exception. 

Cables.—As regards cables for the transmission from Oberspree, 
over nine miles, 6,000 volts is the chosen voltage, and at this 
pressure the mains are laid underground. The general type of 
cable employed by the A.E.G. for transmission at moderately high 
pressures was said to be insulated with impregnated jute, lead 
covered and armoured and buried in a bed of clean sand direct in 
the ground; for pressures from 5,000 to 10,000 volts impregnated 
jute, rubber and a covering of paper, lead sheathing and armouring; 
for higher pressures up to 20,000 volts rubber and stabilit. instead of 
jute, experimenta being shown to demonstrate the superiority of the 
stabilit cable at the Oberspree Cable Works. The cables from 
Oberspree are twisted three-core, and seven are used to feed the sub- 
station at Mariannenstrasse, which takes about 7, 500 H. p., so that 
the power transmitted by each cable must be at least 1,000 
H.P., and probably to allow of reserv3 capacity, each cable transmite 
about 2,000 н.р. The best practice appeara to be double cables in 
sections with triple-pole two-way switches, so that the regerve 
sections may be switched in,in the event of a fault occurring. 
Lightning arresters are freely used, but we were not able to obtain 
any definite information about the general practice in transmission 
lines. 

. Tne frequent use in Germany of an uninsulated middle wire in a 
low-pressure three-wire network is very interesting. It is a very 
important point, as if it were permitted in this country it would 
very considerably reduce the cost of networks, although we must 
admit the benefit to be derived from such & saving is not looked 
upon by all engineers with equal favour. 

Tramways.—For tramways, 550 volts is still the rule, and the 
sliding bow appears to be extending faster than the trolley. 

The span wire is usual, the trolley wire being everywhere kept as 
close as possible to the centre of the track. The sliding bow intro- 
duced by Messrs. Siemens, with its friction surface of aluminium 
crossed lengthwise for lubrication, gives & simpler overhead con- 
struction at curves and junctions and more latitude in the position 
of the overhead wire. The sliding of the bow gives quieter run- 
ning than trolleys, but it is very doubtful if, on the whole, the 
system be preferable to the better examples of swinging trolley 
equipment seen in England. - 

The rail joints are often scarfed, which gives smooth running. 
Lightning arresters of the horn or Siemens type are largely used 
for traction service, and placed above tramcars with a gap of about 
4 in. for 500-volt circuits, the width of the horns at the top being 
about 5 in. Wider streets, and the fact that cars do not stop, 
except at their recognised stopping-places, enable high speeds to 
be run. 

Accumulator cars are much used in the centre of large towns, 
notably in Dusseldorf and Berlin, although in Dresden Meesrs. 
Siemens's ^onduit system has been adopted through the centre of 
the town. This modification does not appear to be due so much to 
economical reasons as to meet the esthetic views of the munici- 
palities concerned. 

. High Speed Railways.—The experimental trains in band at the 
works of Messrs. Siemens & Halske and the A.E.G. elicited great 
interest. A few particulars of Messrs. Siemens & Halske's equip- 
ment will be found in Mr. Sheardown's paper before the Dublin 
Local Section, November 14th, 1900 (vide Vol. 31, I. E. E. Journal). 
For further particulars of the latter, we would refer members to 
Herr О. Lasche's very important description presented in his paper 
read before the Electrical Section of the International Ev gineering 
Congress at Glasgow (vide I.E.E. Journal, 1901, Vol. 31, p. 24). 

The Suspended Railway.—The Langen Mono-Rail Suspended 
Railway from Barmen to Eberfeld marks an epoch in railway work. 
The line, which is rather more than 8 miles in length, runs for 
some ^: miles over the bed of the winding River Wupper, carried 
on Á-frames about 30 yards apart. The other 2 miles, over narrow 
streets and country roads, is carried on horseshoe-sbaped frames, as 
they offer less obstruction to traffic than the sloping sides of the 
A-frames. The under side of tbe cars is about 15 ft. above the 
street level. The track is double, providing for “up” aud“ down” 
trains of two 50-passenger cara, which are each suspended from two 
bogies 26 ft. apart. Each bogey has two whecls 35 in. in diameter 
running on the single rails with an overhung 36-H.P. motor between 


them, whose pinion engages with spur wheels on the axes of the 
95-in. driving wheels. 

The 550-volt direct current to the two lines is supplied by eeparate 
Sulzer-Schuckert 850-Kw. generators. There are also buffer batteries 
in the generating station, to ensure safety. The current is picked 
up by contact shoes, which are pressed by spiral springs on to an 
ordinary round-headed iron rail conductor. The track is divided into 
automatic block sections, and trains can be run every 3 minutes at & 
+peed of 30 miles an hour. The whole of this novel electrical 
equipment was designed and constructed by Messrs. Schuckert, of 
Nuremberg. 

Conclusion.— The following figures, though incomplete, will prove 
interesting. 

The Berlin Electricity Works, in their six generating and battery 
stations, have a total capacity of 84,000 kw, and the highest load 
observed is 60,000 Kw. 


In the year ending June, 1900, they generated 62,300,000 unite, 
and sold about 50 millions as follows:— 


Prices obtained. 


For Units. 
Private lighting ... 11,200,000 ... 6d. 
Street lighting 800,000 72d, including 
| carbonsand attend- 
ance, plus £6 per 
lamp for hire, &c. 
Motors , 17,300,000 1:92d. 
Trams ss 20,000,000 1:08d. 
Used on stations 500,000 ... — 
Total 50,000,000  ... 2°78d. 


— 


Cost of coal, Local, 11s., Small Welsh, 178. per ton. 


Costs of labour are not excessive :— 
Dynamo attendants and engine drivers 


4d. to 42d. per hour. 


Bwitchboard attendants 44d. to 54d. „ „. 
Btokers ... dis ise 44d. to 41d. „ „ 
Cleaners, &c. . . 3d. to 4d. „ „ 
In Dresden the prices charged by the City Light Works are 
For lighting 2 тя .. 1772. per unit. 
For power ... wate sas el 47 


» ээ 


Cost of local coal, 118. per ton (poor in quality). 


In Dresden Power Station, which supplies the trams, the 
works out at about 1:54. per unit, but it varies." The city charges 
the tramways with all the expenses of generating the current, and 
then takes 25 per cent. of the tramways profit. 

In conclusion, the Committee would gratefully record the kind 
offices of their reporters: Messrs. L. Andrews, А. N. Foyster, C. C. 
Hawkins, D. K. and J. T. Morris, G. Ralph and J. J. Steinitz, to 
whom the members are indebted for the details of this report of a 
most interesting and instructive trip. 


(To be continued.) 


LARGE ENGINES FOR TRACTION WORK. 


Or high-speed engines there are no makers in Europe or in 
America fit to be compared with our now numerous British builders 
of both single and double-acting engines of this type. For some 
reason, perhaps because all the early electric work was of small 
power, the problem of the electric engine was left alone by the 
standard steam engine builders of the country, and this left a very 
open non-competitive field, in which the new high-speed engine 
makers were enabled to disport themselves and gain experience. It 
is, however, hardly correct to say, as it has been said, that the 
builders of large engines did nothing. Hick-Hargreaves, of Bolton, 
made the Deptford engines, of 1,200 or 1,500 H.P., more than 13 
years ago, and had in hand, and partly made, an engine of 10,000 н.р. 
But no other very large engines were made, and traction work, apart 
from lighting work, was much delayed by the foolish Tramways 
Act of 1870, and the still more foolish reading of Clause 43 of that 
Act—a reading that was surely never intended to be put on it. 
Then when a few traction schemes came along the plant was brought 
from America, and the Americans were very clever in selling a 
lot of, by no means strongly built, engines under the specious excuse 
that there were huge and incalculable stresses in tramway work, 
and only American engines were fit for it. This was, of course, just 
so much nonsense, because strength of parts is not a feature of 
American engines. True, a tramway load is one of wide and rapid 
variation, and demands good governing, and American engines, as a 
rule, had a good type of fly-wheel governor. Americans loudly 
proclaimed, when the size of engines was demanded greater, that 
British builders had not built, and could not build, large engines. This, 
too, though there are probably never absent from New York Harbour 
la'ger British-built engines than anything yet built in America ! In- 
decd, we are uncertain if anything so big as 5, 00 н.р. through one 
crankpin has even yet been built there, this being the power put through 
each of the two crankpins of the ss. Britannic fully a quarter of a 
century ago. We do not know how large are the largest mill 
engines in this country, but we know that many years ago engines 
went to India from Bolton of over 4,000 н.р., and, as we have said 
above, Hick-Hargreaves were prepared to build to 10,000 н.р. іп а 
two-crank engine for Deptford. 

To-day everything points to the likelihood of tramway work 
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being done with largo engines. The small high-speed engine type 
is good up to its proper limit, but we doubt the wisdom of extending 
its range to very large sizes. Is it asking too much of the makers of 
large factory engines that they should bestir themselves and realise 
that the large engine is being called for? Already while they have 
been sitting still à new large engine maker has entered the field, 
and Ferranti bas taken the contract for the L C.C. new station. 

There is no reason why the old standard factory engine builders 
need hesitate. For & direct-current tramway service at least it 
cannot even be claimed that the speed variation must be 
very small A small variation in voltage on ordinary occasions, 
after all, does not impress the tramways engineer so very much 
when he has seen his cars toiling up a distant hill at about 350 volts 
with the lamps a dim red and the mains long and ur der- sized. 16 
the customary type of governor is not quick enough, a quicker 
governor is not unobtainable. As regards the bogey of American 
competition and superability, let our factory engine builders see the 
Glasgow power station and note there the best that America can do, 
and ask themselves what there is in these engines to warrant all the 
fusa that has been made and all the claims for superiority. Neither 
in desiga nor in finish is there anything extraordinary on the good 
side, and abeolutely nothing to warrant an additional penny in 
price above the English engines. It is trae, we believe, that the 
American engines were delivered sooner than the Bolton engines, 
bat they were seemingly made to the standard patterns of the 
American builders, if we may judge by comparing them with the 
illustrations that appeared of the same makers’ productions in the 
Engineer, whereas Messrs. Musgrave had to work to a foreign speci- 
fication as to sizes and arrangement. 

We ask our heavy engine builders seriously to consider the 
situation, being persuaded that the immediate future will show the 
wisdom of those firms who first realise that power and traction work 
is rapidly reaching the stage of big undertakings. Neither in work- 
manship nor in брі) have we seen an American engine equal to the 
production of British workshops. In durability tbey are far inferior, 
owing to the American babit of sacrificing everything to easy shop- 
work, so that anything like real hardness of cylinder metal is not 
understood there. 

These, and other points, and the general American idea that any- 
thing is good enough to export, have tended to open men's minds to 
the farce that has been so cleverly enacted, and sbould demonstrate 
to our builders of big engines that there is really no reason why 

they need longer stand back. As a sample comparison on geneial 
hnes of English and American work, we may cite the first tube 
railway, the City & South London, entirely English in 
equipment and ask how it is one hears so little about 
it. It has now been at work for over 11 years, with English 
equipment throughout, but we hear of no failures. Yet the 
Central London has had serious trouble with its generating plant—a 
mach-boasted sample of American work throughout. American 
papers are very full of the fact that the Central London equipment 
was American. They assume it is because American equipment is 
better than English. Here, of course, we all know that other causes 
bave been at work, but in respect of heavy steam engine work we 
feel that the stand-off attitude of our old-established firms has con- 
tributed to assist the partiality that has been shown to American 
plant for no reason, in price, quality, or working economy, that 
can be discovered. 

When makers are tied down too closely by consulting engineers’ 
specifications, the result is apt to be in favour of the particular 
manufacturer whose patterns most closely resemble the specified 
type. We think that much harm has resulted to British makers 
from this practice because, too often, American types have been 
specified without, in our opinion, any advantage accruing thereby, 
and this is a point that might well receive attention not merely 
from our British engine builders, but also from our municipal 
authorities who have public money to spend, and too frequently 
have been frightened by the loud abuse of British work by interested 
foreigners. ` It is because of the rubbish that bas been talked and 
written of the terrible stresses upon the steam engines in tramway 
stations that we write this. Such stresses do not exist. 

Let us examine the action on a traction set. The designer 
of. the steam engine fixes the latest period of cut-off, 
and he fixes the maximum initial pressure and loads the boiler 
safety valve to prevent this maximum being exceeded. 
He has now three data to go upon, namely, cylinder area, 
pressure, and the crank position for maximum moment. The 
maximum crauk cannot exceed the mechanical crank length. The 
stress thus fonnd may come upon the engine every stroke. The 
parts are, therefore, calculated to bear this stress. If the resistance 
of the generator exceeds this maximum engine power, then the 
engine will slow down. The worst that can happen in the way of 
stresses is when a period of no current is followed by the maximum 
demand. As this demand finds the engine with only steam enough 
in it to overcome friction, the load is dealt with by the fly-wheel, 
which begins toslow down and admits, through thegovernor effect, full 
steam tothe engine. This, being calculated for fall steam, simply 
works up to its maximum exactly as if it had had full steam for the 
previous hour or 10 hours or 10 days. With a marine engine the 
worst stress that can happen is when the propellor is flung into the 
air and dropped back into solid water, and all the effects of a 
racing propeller and a stationary mass of water subject to the 

laws of motion are brought to bear on the shaft. Here are stresses, 
indeed, with which a traction load cannot compare. The maximum 
sudden current demand on a generator requires time to grow to a 
maximum, perhaps half а second. It is not a material shock. It 
bas not even the inertia effect of an atmospheric fan brake. Any 
stress it may set up will be in the arms of the tly-wheel and in the 
abaft between the fly-wheel and the generator. Hence the wisdom 
of transmitting all fly-wheel effort direct to the generator spider. 


Curiously enough, American designers, while so loudly pro- 
claiming the great stresses they alone are competent to tackle, 
neglect the only points where such stresses can exert effect, and 
sometimes place the fly-wheel at one end and the generator at the 
other end of the shaft, so contradicting their own bogey. That this 
bogey has paid the Americans is largely the fault of the British 
engine makera, who, if they did not believe it, have allowed town 
clerks and aldermen to remain unenlightened, and jadgment has 
gone by default. | 

Of course, it is not to be denied that in traction work the range 
of load is wide, and the load fluctuates continuously. But this does 
not imply stresses other than above indicated, though it may demand 
a difference in the governing arrangements, especially in alternating 
work. But in large engiues with their comparatively steady loads, 
it appears, if the Glasgow eogines are any guide, that a very ordinary 
Corliss gear suffices to give satisfaction. Wherein can the Glasgow 
engines be said to depart from factory types? Not even in the pro- 
vision of fly-wheel effect, for the fly-wheel effect is not compara- 
tively large. Many factory engine rope-rims for 1,000 r.H P. have 
wheels of 70 tons for two-crank engines, and this is closely the 
equivalent of a wheel of 150 tons for a 5,000-н.р. engine, even when 
the speed difference is allowed for. 

Where, then, is the reason for any neglect of power and traction 
work by English engineers? Simply nowhere, in truth. 


CURRENT SPECIFICATIONS. 


LXXXVIIL—HARTLEPOOL ELECTRIC LIGHTING. 


SUMMABY. 


Extent of Contract.—Supply, delivery, and erection, under dif- 
ferent sections, of plant suitable for electric lighting scheme. 
Sec. No. 5, switchboard. Sec. No. 6, are lamps. 

Switchboard.—To be suitable for the control of two 120-Kw. gene- 
rators, a combined balancer and booster set, a battery of 260 cells, 
four arc lamp circuits, and two feeder circuits. 

Design of Board.—Left to the discretion of the tenderer, the types 
of instruments being specified in detail. 

Voltage of Circuit.—Three-wire low pressure, with 230 volts 
between middle wire and either outer. The dynamos are wound 
for voltage across outers of three-wire system. 

Number of Arc Lamps.—Forty, to be arranged to burn 10 in series 
across outers with 460 volts. Number may be increased to not more 
than 60 lamps. 

Type of Lamp.—To be double carbon type, 12]-ampere size, 
suitable for burning 16 hours without recarboning. 

Specified Cost of Сатбопз. —Not to exceed one-eighth of a penny per 
lamp-hour. 

Lamp Posts.—To be supplied under another section. 

Alternative Tender.—An alternative tender may be submitted for 
providing silver-backed incandescent lamps entirely in place of the 
arc lamps. | 

Specified Date оў Completion.—Eight months from date of order. 

Penalty for Late: Completion.—Two pounds (£2) per day for either 
gection. 

Specificd Terms of Payment. Up to 75 per cent. of value of work 
executed during progress of work. Three-fifths of balance = 15 

cent. of whole sum within one month from date of engineer's 
certificate of completion, remaining 10 per cent. at end of period 
of maintenance. 

Maintenance l'eriod. —T welve months from date of completion. 

Sureties.—T wo to be provided, to be jointly and severally bound 
in а sum equal to twice the contract sum. 

Stipulations as to Removal of Foreman.—Fairly satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—WNone. 

Arbitration Proposals.—Very unsatisfactory. See comments below. 

Date for Receipt of T'enders.—January 25th, 1902. 


This specification is prepared and issued by Mr. H. C. Crummack, 
A.M.I.C. E., the borough engineer to the Corporation of Hartlepool. 

It is in many respects unsatisfactory. Dealing with the sec- 
tions mentioned in detail above, viz, those for the switch- 
board and arc lamps, we find that the powers of the engineer are 
very arbitrary, practically everythiog having to meet with his 
approval, while as regards requirements he leaves this, to a very 
large extent, to tbe judgment of thc tenderer. Such details as the 
type and length of scales of the various instruments are given great 
prominence, but information as to the desired arrangement of the 
board, and those requirements which determine, to a large extent, 
its cost are conspicuous by their absence. The same criticism 
applies to the arc-lamp section; it is pos:ible in widely different 
ways to meet the specification, and items which may prove very 
expensive, and which are, to a large extent, out of the control of the 
contractor for that section, have to be included in the price. Such, 
for instance, is the cost of jointing, which must be carried out by 
the contractor for the maius, though paid for by the contractor for 
the arc lamps. 

Such clauses unnecessarily increase the cost of the work, and at 
the same time render it very difficult to estima'eits probable value. 

The general conditions are amongst the worst we have lately 
examined. 

No provision is made for arbitration, the envinecc having the sole 
power to decide any differences of opinion which may arise, and it 
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only needs a careful reading of the specification to convince one 
that there is a great probability of disagreemcnt as to the meaning 
of a number of tbe different clauses. 

The terms of payment are, on the whole, acceptable, though some 
provision should be made for the possible retention of 25 per cent. 
of the contract sum until one month after receipt of the engineer's 
certificate of completion. Tenderers will note that there is no 
appeal from Ais interpretation of the term "completion," and that it 
is expressly stipulated that Ле may, if he thinks fit, withhold or with- 
draw his certificates. 

It is necessary for tenderers to propose two sureties, who shall 
be jointly and severally bound ina eum equal to double the tendered 
amount, This, in our opinion, is preposterous, and should _be 
strongly objected to, the usual 20 per cent. of contract sum being 
offered in place of the 200 per cent. demanded. 

We strongly advise all tenderers to be careful, in sending in offers, 
to object to such clauses as the above. They aro unfair to all parties, 
and it is only by combined action that such demands can be success- 
fully withstood. 


—————— 


HIGH SPEED STEAM ENGINES.' 


By JOHN DAVIDSON. 


(Continued from page 79.) 


SINGLE-ACTING engines are also made in the enclosed type, but 
they mostly depend only upon the splash caused by the crank 
dipping into & well of oil for the lubrication of all the other parts, 
aud this appears to be a very efficient means of lubricating this type 
of engine, but would not answer the purpose in the double-acting 
engines, the bearings on this type of engine being closed-in all 
round and no space available for the oil to enter unless very special 
means be made for distribution of the oil. Then, again, with oil 
only flowing into the bearings by gravity, it is not possible to spread 
& film over the surfaces in such an efficient manner as when it is 
there under pressure ready to spread itself immediately the pressure 
between the two surfaces is reduced or entirely taken away. It ia 
certainly owing to this most perfect system of lubrication which is 
used in connection with double-acting engines that the wear is so 
small, and from the tables which the author gives below it will be 
seen that the wear in a quick revolution engine is, if anything, less 
than that which takes place in one of the old slow revolution 
horizontal mill engines. The following is a report on the wear of 
various parts of a Willans patent central valve compound engine 
of 80 1.H.P. after five years’ work. The engine was used for light- 
ing a ferry works, and for supplying power to the various electric 
motors. The average run was 13 hours per day, for six days a 
week; total run amounts to about 1,560 days, or 20,280 hours, 
or about 535,392,000 revolutions. 


Low-PRESSURE TRUNKS. 


Wear from gland rings; steam 'gland ring 
has reduced trunk... dad ae me 
Air baffer; steam gland ring has reduced 
trunk ae des n4 "M ..  '015 in. E 
Inside wear, due to the valves, could not be 
measured accurately, but it amounts to 


002 in. in diameter. 


about abe ane 002 in. 
HIdR-PRESSUnR TRUNKS. 
Outside wear due to gland rings . . 7003 in. 
Inside wear due to valves (approximately)  :002 in. 
CYLINDERS. 
| Inch. Inch. 
Г.Р. cylinder, wear at the top portion. 008 and ‘001 oval. 
- midway, wear 007 „ 0015 „ 


bottom of cylinder, wear... 009 „ 002 „ 


H. P. cylinder, wear at top portion .. 022 , '0015 „ 
$i midway, wear А .. 0265 „ 001 „ 
B. » bottom of cylinder, wear... 025 „ 0015 „ 


Connecting rod brasses, worn in the crown, ‘02 in. 

Cross-head pin, maximum wear on one portion, ‘002 in. 

Valve guide pin, wear due to little end of eccentric rod, 
004 in. 

Connecting rod, small end bush, wear, nil. 

Eccentric rod, wear in the bush in the small end is ‘002 in. in 
diameter. Total wear between eccentric shaft and pin amo. пів 
to 03 in., and in the strap varies from ‘075 in. to ‘15 in. 

Crankshaft.—'The grooves worn at the ends are yg in. in depth 
at the governor end, and ,'; at the dynamo end. 

Journals .—The wear on the journals varies from ‘001 in. to 
'002 in., while that on the eccentrics is nil. That on all four 
crankpins is 007 in., all being quite alike, but they may have 

. been as much as ‘003 in. below standard size originally (this 
being the maximum deviation allowed from the standard size). 
All pins and journals are absolutely round. 

Main bearings.—Tte wear in these varies from nothing at the 

governor end to ‘016 in. at the dynamo end. 


* Paper read before the Liverpool Engineering Society on 
December 4th, 1901. 


- 


As will be seen from the above table, the wear after five years’ 
work was not appreciable, and speaks wonders for the design of 
the engine, and also for the care it must have received while 
running. $ 

Below I give a detailed report on a Belliss double-aqting self- 
lubricating engine which had been in continuous daily work for 
three years driving a generator by belt drive. 


REPORT OF Dynamo ENGINE. 


“ When opened up the engine was found to be ina very satisfac- 
tory condition generally. The cylinder surfaces were in splendid 
condition, and there was no sign of grooving upon them. The 
bearings were all slightly ridged by grit but not much worn, wear 
being as per following statement. The oil strainer was not of our 
present type, with very fine ganze. The wood lagging on the 
separator was loose, but not charred. The lagging on cylinders in 
capital condition. The wear as measured was found to be as 
follows :— 

Inch, 


Crankshaft main bearing | roo; | Н.Р. crankpin " see 


Inch. 
Thos 


As 
Toon» 


jo 1 to | Eccentric sheaves 


1005 | І.Р. crosshead pin я 100 
L.P.crankpin  .. ... 165 | H.P. cylinder. "^ T1858 
H.P. crosshead pin 100 Piston rings 


ds = о at 
Valve rod crosshead — ... о a 


оой joints ves Gee full 
L.P. cylinder. . 1385 n 


“ The total wear of the shaft and brasses—4.e., amount the pearing 
caps have been let together—was 1806 in. at the governor end an 
16609 in. at fly-wheel end. 

Valve Rings.—The thickest feeler which could in any way be 
passed between the solid valve ring and the valve chamberiborc 
was found to be 15 in., representing, say, % in. wear from 
original dimensions. Srem e — 

" In re-erecting care was taken not to interfere with the piston or 
slide valves beyond cleaning them, and before despatch a careful 
test of the engine was made, when it gave a result little if anything 
worse than similar engines previously tested, the water consump- 
tion being 23:4 lbs. per B. H P. as compared with the result of 23:3 
and 23:07 obtained from two engines of the same dimensions 
recently tested on brake under conditions very closely approximate. 

“ In view of the very highly satisfactory results, it was decided to 
return the engine without any alteration to the pistons, rings, or 
slide а 

From the above reporte, which are exam les from actual practi 
I think it can safely be said that the quick révolution engine is one 
which does not wear very rapidly, and is a very favourable com- 
petitor of the ponderous slow-revolution open-type engines. 

The quick revolution engine is one which can be relied upon, and 
is not subject to breakdowns, In support of this statement, the 
author will quote an instance of one engine which has been at work 
almost continuously, day and night, for nearly four years. 


REPORT on Dynamo ENGINE (No. 2). 


“In one year it ran 99°77 per cent. of the total hours, the longest 
run without stopping being from July 1st to November 30th, duri 
which time the combined steam dynamo made 85,000,000 revolutions 
without stopping. | | 

“The engine still runs absolutely noiselessly, and has required 
practically no repairs or adjustment. | 

The records show that there have been no hot bearings or failure 
of the oil supply. 

" The steam cylinders were last opened out for inspection 12 
months ago. They haye just now been again examined, and 
Бела in perfect condition, the cylinder surfaces being extremely 
good. 

“The wear on the Working parts that were measured was found 
to be extremely small, and fully bears out а similar report taken 
some months ago on a similar engine,” 


Economy.—The only fair method of comparing the steam consump- 
tion of engines is by measuring the weight of steam used per brake 
horse-power, as by measuring the indicated horse-power the 
mechanical efficiency of the engine is not taken into consideration, 
varying very considerably in different types of engines. For 
instance, the mechanical etticiency of an ordinary well-designed and 
built slow-speed engine of about, say, 500 H.P., may be taken as а 
maximum from 88 per cent. to 9U per cent. at the fall load; a 
single-acting quick-revolution engine, with splash lubrication, a 
maximum of about 90 per cent.; a double-acting engine of the 
forced lubrication type, from 91 to 93 per cent., and even 96 per 
cent. has been attained in special cases. | 

The high mechanical etticiency obtained with engines of the 
quick-revolution type is mainly due to the perfect system of lubri- 
cation adopted, and the lightness of the parts. There are many 
other things, however, besides the mechanical efficiency of an 
engine, which have considerable effect upon the steam consumption 
per B.H.P., as, for instance, the following :— | 

Jacketting of cylinders, 

Whether the steam be superheated or saturated. 

Surfaces exposed to atmosphere, aud consequent loss dne to 
radiation, 

Method of governing adopted, whether throttle or automatic 
expansion. 

To deal with all these points in detail would require another 
paper at least, so the author must be content with speaking gene- 
rally on the various points, and leave you to judge for yourselves ag 
te the ultimate resulta, from actual tests of engines of the various 
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Jacketting of cylinders appears to have very little ndvantage 
with engines of the short-stroke quick-revolution type, and the 
quicker the engine runs, the less appears to be the advantage, 60 
that now the majority of quick-revolution engine builders do not 
jacket the cylinders, having found that the gain resulting therefrom 
is not worth the extra expense entailed. 

Superheating, of course, has a most beneficial effect in reducing 
the initial condensation practically to a minimum, according to the 
degree of superheat used. This applies to both quick-revolution 
and slow-revolution engines alike. Superheated tteam, although 
used many years ago, appears to have been abandoned owing to the 
mechanical difficulties caused thereby in the engine itself, and has 
only recently been taken up seriously as something worth using, 
and whereby great economy might be obtained. 

Respecting the areas of surfaces exposed for radiation, &c., on 
this point the quick-revolution engine scores heavily, and all that 
may be said here is that the quicker you run the engine the less the 
surfaces exposed; as the quicker the engine runs the less the size of 
cylinders required for a given power. 

The type of governor adopted, of course, has a similar effect on 
both types of engines—either quick or slow revolution, but we have 
yet to learn what is the difference in economy between variable 
expansion and throttle governing, whan highly superheated steam 
is used ; perhaps the throttle governor will then lose some of its 
present great reputation. 

Mr. Willans found that by increasing the speed of rotation of an 
engine, very appreciable gain in economy was effected, due to the 
sbortress of time the cylinder walls and ports were exposed to the 
temperature of the exhaust steam, and the reduced initial condensa- 
tion thereby. 

As actual facts are what are wanted, and it is no use supposing 
this and something else will give economy, the author gives you the 
result of various tests for comparison, from which you can judge 
for yourselves which is the most favourable engine—quick or slow 
revolution, not forgetting that besides the gain in economy the 
quick revolution engine is the cheapest in first cost—foundations 
cheaper, buildings cheaper; and if the engine is coupled direct toa 

gererator, the generator is cheaper. 


Economy Tests. 
Test or WiLLANS ExaINE at Messrs. Gunning & Campbell's Mill, 
Belfast, October 4th, 1894. 


Duration of Tests: First, 4°29 hours; second, 3:52 hours; 
third, 355 hours; and fourth, 3:05 hours. Effective area of 
cylinders (three of each): High pressure, 90 836 sq. in.; inter- 


mediate, 345°44 sq. in.; low pressure, 587:175 sq. in.; stroke, 
1024 in. 
Mean boiler pressure above the 
atmosphere 190 lbs. per sq. in. 
Mean admission high pressure 
cylinder ... 169:5 lbs. per sq. in. 


Mean effective pressure on low 


pressure cylinder 28:918 Ibs. per sq. in. 


Mean vacuum 0 .. 25 925 in. 
Mean revolutions per minute *. 2998 
Mean LH P. . 394775 
Mean total fecd-water per hour. 5,050 lbs. 
Mean deductions for separator and 

other drains per hour ... . . 1171 lbs. 
Mean total steam to engine per 

hour : 4,932 9 lbs. 
Mean steam used per LH P. per 

hour x T 12:49 lbs. 
Temperature of feed to economiser 113° 
Temperature of feed to boiler' ... 243° 
Coal burnt per hour í 457°6 lbs. 
Coal burnt per square foot of grate 

area per hour . . 143 lbs. 
Coal burnt per 1 HB. P. per hour 1:185 lbs. 


Pounds of water evaporated ` per 
lb. of fuel - 111 
Pounds of water evaporated per 


lb. of fuel from and at 212° F. 12:83 
Pounds of water evaporated per 

-]uare foot of а surface 

per hour ... as : .. 58 


Teur OP BELLIss 250 H.P. Quick REVOLUTION SELF-LUBRICATING 
ENGINE, WHEN GOVERNED BY THROTTLE VALVE. 


Cylinders 12 and 20 in. diameter, with 10-in. stroke. Boiler 
pressure, 150 lbs. per sq. ip. above the atmosphere. 
| : Five- | One- One- 
Full М 
— eighth third t 
| load. | “Toad. | End | load. 
Mean effective pressure per sq. 401. 259 , 157, 109 


in. reduced to low-pressure |. | 
cylinder. lbs. | 
Mean revolutions per minute... | 370 
Mean indicated horse- power.  235'4 | 1522 , 950 | 662 


Mean electric horse- Toce .2130 | 1322 1778 | 530 
КНР. | 904 | 868 | 819 | 800 
I.H.P. 


Water per bour, total ...... lbs. 4,473 1,992 | 1,505 
per E.H.P. lbs. 21:0 217 256 284 


370 380 382 


Combined efficiency, 


38 » 


TEST OF BROWETT-LINDLEY ENGINE. 


Engine 200 Kw. size, 350 revolutions per minute, 120 lbs. steam 
pressure, 100° superheat, 26 in. vacuum. 

This engine, after 18 months’ continuous running, of about 16 
hours per day, was tested for steam consumption by the electrical 
contractors. No notice of test was given to the engine builders, 
and no preparation was made for the test. No adjustments hàve 
been made to the engine since first installed. "The engine runs ex- 
ceedingly quietly on load, and the steam consumption at three- 
quarters of full load worked out to be 24 lbs. per Kw., or about 
17˙9 Ibs. per k. R.. As this engine is most economical at the full 
load, the steam consumption is very satisfactory, and considerably 
under tho guarantee. 

(To be concluded.) 


A LAMP ON A NEW PRINCIPLE 
LIGHT TREATMENT.” 


FOR 


Dn. S. Bana, manager of the Laboratory in Finsen's Light Institute 
writes a preliminary notice on a new lamp. He observes that the 
arc lamp has hitherto been used as the artificial source of light. 
But as the therapeutically active rays (the blue, violet, and ultra- 
violet) are mixed with a number of indifferent and partly harmful 
Tays, it was necessary to remove them by an energetic filtration 
process (through water), a proceeding which results in only a small 
portion of the initial energy being left for effective use. The 
apparatus of Lortet and Genoud to some extent got rid of this ditt- 
culty, by making it possible to bring the patient very close to the 
arc by means of the interposition of a glass screen, which is cooled 
by a current of water. 

Both methods possessed the disadvantage in common that the 
only lamps available were constructed for optical purposes, and no 
lamp existed so constructed a8 to produce the coldest light, whilst 
at the same time the richest in ultra-violet rays. 

The author states that he has now succceded in constructing such 
a lamp by using metals of suitable spectral properties, as, for in- 
stance, iron, the spectrum of which is well known to be very rich 
in the desired rays, as electrodes; and this has been possible by 
cooling the electrodes by water, either by making them hollow and 
letting a current of water pass through, or by making larger lamps and 
placing them in water contained in a suitably constructed vessel. 

In this simple way a light of unexpected properties is obtained. 
While with the carbon electrodes the greatest quantity of light 
comes from the points of the incandescent carbons, especially from 
the crater of the positive carbon, the arrangement in question gives 
a real arc light, as it is almcst exclusively the arc between the elec- 
trodes that emits radiation. The effect of the cooling is, therefore, 
not only prevention of the fusing of the electrodes, but also that the 
formation of the crater is much reduced; ће energy developed thus 
passes to the arc, and the arc rays are produced rather than the elec- 
trode rays. 

The bactericidal power of these rays is such as has not hitherto 
been realised. Whilst the usual arc lamp of 25 amperes and 55 volts 
at 66 cm. distance, and under the most favourable conditions, kills 
Staphylococcus pyogenes aureus in 44 minutes, the latter is killed by 
the lamp described, with iron electrodes and equal power, and 
other condition#, in somewhat less than 4 seconds, which shows 
a bactericidal power of 60 times that of the usual arc light. Similar 
results are shown regarding the irritant effects on the skin of these 
cold rays. Five minutes’ radiation at 1 metre distance from the 
lamp is sufficient to produce a well-marked light erythema of the 
whoie face, which lasts for several days. 

For local treatment the writer explains that he has constructed 
quite а small lamp, which, including various adjuncts, is not much 
bigger than a tablespoon. This lamp is placed upon the skin in toto, 
as the light arc is во cool that it can be placed at 1 to 14 cm. from 
the skin. More than 150 trials, upon sound as well as upon lupus 
skin, have shown that a lamp of 5 amperes and 40 volts gives in 
5 minutes (generally in 3 minutes) over a surface of 10 sq. cm. light 
reaction of the same strength as from the usual apparatus of 60 
amperes and 50 volts in 14 hours. In other words, to obtain this effect 
with the old apparatus 13,500 KW. seconds were necessary, which 
treated four patients, therefore3,375 kw.-seconds per patient, whereas 
with the new lamp only 60 Kw.-seconds, or th of the energy formerly 
consumed. As is quite natural, the effect is higher if a stronger 
current is used, but as the effect of the usual lamps is in practice 
nearly proportional to the amperes, it would appear that the bac- 
terjcidal power of the new lamp is proportional to the whole 
quantity of energy, or to the number of watts (5 to 10 amperes 
and 30 to 50 volts). The most suitable current seems to be 
8 amperes and 40 volts. Ав the light of this lamp is very powerful 
no concentration is necessary. In consequence of this, and as no 
automatic regulation is necessary, the lamp is very cheap to con- 
struct, and it can be used on any ordinary installation for incan- 
descent lamps 


Tramways and Lięht Railways  Association.— 
Mr. Thomas W. Howe, F. R. (i. S., managing director of the Empire“ 
Roller Bearings Company, Limited, was last weck elected a member 
of the Council. 
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APPLICATIONS AND USES OF ARC 
LAMPS. 


(Concluded from page 74.) 


THE “ Р” type lamp still holds its own for all purposes where first 
cost is not of moment, but where a strong substantial lamp, capable 
of standing hard and rough usage is the chief consideration. 

Among instances of this description one might mention street 
lighting, railway station lighting, iron and steel works, &c. 

Even in the case of a cheap lamp, however, reliability and free- 
dom from breakdown is of vital importance, as these lamps find 
their way into the hands of unskilled attendants, almost more so 
than the more expensive lamps, which are sold largely to engineers 
who understand the attention they require. 

The 8 type lamp, which has now been on the market since 
1895, has been successful to a marked degree in fighting the 
cheaply-made foreign lamp, which, although only slightly cheaper in 
first cost, due to lighter build, is considered by many to be more 
expensive in maintenance. 

In addition to being low in price, this “8” lamp has the 
further advantage of being very short, and consequently of being 
better fitted for interior lighting where headroom is limited. 

Althougb primarily introduced for use in positions where the 
burning conditions were not severe, such as interior lighting, the 
" 8" type lamp has not stopped here, but has been used in many 
cases for street lighting, in the dirtiest positions in iron and steel 
works and foundries, and, in fact, under the most adverse conditions 
with satisfactory results. | 

Even after the introduction of the “8” type lamp there was no 
rest for arc lamp manufacturers. Shortly after this the enclosed 
long-burning lamp was brought over from America, and arc lamp 
manufacturers in this country were told that they might as well 
close their shops as go on making the open-type Jamp. 

It was not difficult to appreciate that lamps of the enclosed ty pe 
would have certain advantages when applied to special cases, and 
that unless their manufacture was undertaken, the supply would 
bave to be obtained by importing from abroad. Under these 
circumstances, Messrs. Crompton, among other makers, decided 
to bring out a long-burning double enclosed lamp, which could 
be sold at about the same cost as their "S" type lamp, and 


— 
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their efforts in this direction culminated in the iutroduction 
of the Chelmsford " long-burning arc lamp. 

This lamp is illustrated in fig. 5, from which it will be g thercd 
that the lamp can either be suspended with the fittings shown, or 
the top fitting can be removed ard the lamp screwed direct into a 
pipe, as shown in fig. 1, to ensure a rigid suspension. 

Although there was a certain truth in the advantages held forth 
for enclosed type lampe, yet this type of lamp bas not yet made 
the impression upon the arc lamp industry which some thcught 
it would. 

It should be borne in mind that many of the manufacturers and 
importers of enclosed lamps confine their attention to tbis pattern 
only, ard consequently their opinions as to the merits and adapta- 
bility of this type of lamp must, to a large extent, be biassed. 


Actual experience in this country, extending over some years' 
use, seems to point to the fact that for lighting open spaces, 
factories and works, where sufficient head room is available, 
and where a strong light is required, the open type of lamp 
is preferable; whereas for lighting shops where the head room 
is limited, or for lighting retail establishments, where the 
double globes have an advantage from the fire insurance point 
of view, and where minimum attention in trimming is of con- 
siderable importance, the enclosed lamp has advantages. 

Further, for equal power, the enclosed lamp, although giving a 
more distributed light, which can be put to considerable use, as 
referred to previously, where the head room is limited, does not 
give out so much light as the ordinary single globe 45-volt arc. 

It is not intended by this to decry the merits of long-burning 
enclosed lamps, as they have their distinct spheres of usefulness. 
They should, however, be installed with discretion, and cannot 
be used to best advantage to meet all cases. 

We propose now to pass on to a more detailed technical 
description of the “Р,” “5,” and ''Chelmsford" lamps, at the 
same time going into the various burning conditions, and 
emphasising and criticising the running conditions which one finds 
in every day use. 


Свомртох-РосніХх “Р” Type Anc LAMP. 


This type of lamp is made either for single or double carbon 
burning, and can be used either on direct, alternating or rectified 
circuits. 

The lamp is of the rack-rod type, with a brake wheel escapement 
for enabling the rack-rod to feed down when the lever, which is 
usually controlled by two solenoids, a series and a shunt, gets into 
the feeding position. 

The top of the lamp is arranged in such a way that the mechanism 
and base of the lamp can be lowered from it, and the act of doing 
this entirely cuts off the current from the lamp, which enables the 
trimmer to work away at the lamp without any fear of shocks. 
This means that the leads are brought іоќо the top cover, and only 
when the lamp is closed and in the working position is the current 
switched on to the lamp. ТЬе brake surfaces are all metal, and 
therefore last for years without renewing. Rubber and other 
materials are frequently used in other lamps in order to get a more 
delicate feed, but these soft brakes have to be renewed frequently, 
and, in fact, do not give in everyday use the delicate feed they 
show on test. Messrs. Crompton therefore prefer to use metal 
brakes, which will last for years and by careful attention to 
design, give a feed which is sufficiently sensitive to meet all 
practical requirements, as can be gathered by the many fine examples 
of street lighting by Crompton lamps throughout the kingdom. 

The delicacy of feed also remains practically constant throughout 
the life of the lamp, if this is only given ordinary attention. 


Direct- Current Lamps.—W hen lamps are reqnired for burning four 
in series, the question frequently crops up whether an automatic 
cut-out and substitutional resistance is necessary. It is evident 
that if one lamp hangs up, or the carbons become exhausted, due 
sometimes to inattention on the part of the trimmer, the remainder 
will go out and may cause inconvenience; also the shunt of the 
lamp that has hung up will be thrown into series with the remaining 
arcs, which will have fallen together, and consequently will receive 
practically the full circuit volts across it, and will thus run the risk 
of getting burnt up. These two dangers can be avoided by fitting 
automatic cut-outs and substitutional resistances to each of the 
lamps. 

The automatic cut-outs can be fitted either in the lamps them- 
selves, or externally; in either case they can be of the resetting or of 
the non resetting type. Ifof the resetting type, the cut-out lamp will 
start up again automatically, if the carbons fall together again—if of 
the non-resetting type, the switch must be turned or the cut-out re set 
before the lamp will start up again. А lamp fitted with au interval 
cut-out is more self-contained, but, on the other hand, space inside 
the lamp is limited, and it is easier to make a sati: factory external 
cut-out. 

On the whole, if there is room for fixing an external cut-out, 
it is to be recommended. 

Perhaps the best answer as to whether to use cut-outs and sub- 
stitutional resistances would appear to be that there is no actual 


. necessity for them in the case of lamps burning four or more in 


geries. | 

If the lamps are properly looked after and cleaned the chances 
of their hanging up are remote, and even 1f one did hang up, the 
fact that all four lamps went out would soon attract the attention 
of the attendant. 

On the other hand, if a few shunt coils were burnt up during the 
year, the total ccst of them in a well looked after installation 
would represent a small percentage on the extra capital outlay f«r 
the cut-outs and resistancea. 

For circuits of, say, 10 lamps in series on a constant potential 
circuit the matter is differeut, and here it is advisable to have an 
automatic cut-out and substitutional resistances to each lamp, as in 
the event of one lamp hanging up, the whole series of 10 lamps 
going out would be a serious matter. 

In cases, however, where a considerable margin is allowed between 
the circuit volts and the total volts required by the lamps, substi- 
tutional resistances may be omitted, and short.circuiting cut-outs 
only provided. 

For circuits above this number of lamps in series, it is scarcely 
necessary to have substitutional resistances, but merely automatic 
short-circuiting cut-outs, as the volts taken by one lamp, should it 
fail, can, without difficulty, be distributed over the remainder. . 

In the case of lamps run on a constant-current icircuit, short- 


` circuiting cut-outs only are necessary. 
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In the case of iuternal cut-outs) audj external substitutional 
resistances, three wircs come away from the lamp ia place of 
two. СС | 

The necessary regulating resistances;'"for lamps on constant 
potential should be placed external; to the lamps, and not 
internal. 


Aiternating Current Lamps.—A grea’ many lamps of this type are 
used on alternating circuits with very satisfactory results. - 

On the whole, however, the “S” type lamp gives quite as satis- 
factory results on alternating circuits, and consequently is usually 
put forward. 

Some important remarks are made under this heading regard ing the 
"S" type lamp, which apply equally to the “Р” type, and should 
therefore be noted. 


RectiRed Circuits.— With the exception of a few details in con- 
struction, the lamps intended for burning underthese conditions arc 
similar to those for continuous current circuits. 


mon S 


CRoxProN-PocuiN "S" Tyre LAup. 


This type of lamp has in the past only been made for single 
carbon barning, and can be used either on continuous, alternating, 
or rectified circuits. 

The lamp is of the band brake type, which enables a very short 
design to be made compnred with the rod type of lamp. 

Asin the “ Р” type, a seriesand a shunt solenoid is provided, 
and the iron cores of these are attached respectively to the ends 
of a rocking lever, to which is also attached one end of the 
brake. 

This brake, which takes the form of a chain or band of metal, is 
then passed round a wheel or drum, and its other end is attached to 
a flat spring. 

Oo the drum are coiled a pair of flexible connectors,one of which 
is attached to the descending and the other to the ascending carbon 
holder, so that the rotation of the drum in one direction or the 
other controls the movements of approach, or the drawing apart of 
the carbona. 

The tension on the brake chain is determined by the position of 
the rocking lever, which, iu turn, is controlled through the iron 
cores by the currents passiog in the two solenoids. 

This brake mechanism, whilst affording an extremely sensitive 
and practically continuous feed, is exceedingly powerful, and 
effectually prevents any slipping together of the carbons when the 
lamp is subjected to severe vibration from any cause. 


Direct. Current Lamps.—There are no special remarks to make 
ander this heading, as the remarks made under the “Р” type lamp 
also apply here. 

The cat-outs either of the resetting, or of the non-resetting type, 
can be fixed either internally or externally, to suit the requirements 
ofthe ase. ` 


Alternating Current Lamps. This design of lamp is specially 
suitable for burning on alternating circuits. 

Татре can be run in series on alternating circuits in one of three 
ways. 

(a) Two or more lamps, provided with main and shunt coils, may 
be run in series with an exteraal choking coil, which takes the place 
of the resistance in continuous current lamps. 

% Two or three lamps may be run off a special lamp transformer. 
This arrangement has the merits that the lamps can be switched off 
independently of one another, whilst so far as current consumption 
1s concerned, the primary input is for all practical purposes in 
direct proportion to the number of lamps burning, and what is an 
important point, no shunt coil is required in the lamp. 

In series running of alternating arc lamps the weakest part is 
undoubtedly the shunt coil, which is somewhat liable to become 
overheated and burn up, consequently running them off a trans- 
former, as described above, is cheapest in the long run. 

(e) Finally, when a number of alternafing lamps are run in series, 
the compensating system is often adopted, which consists in 
placing a compensating coil or choker across the terminals of each 
lamp. This compensating coil dispenses with the shunt coil of the 
lamp, with the automatic cut-out, and, finally, with the substitu- 
tional resistance. A choking coil is placed in series with the lamp 
circuit for taking up the excess circuit voltage, unless, as is some- 
times the case in loug series burning, a constant current transformer 
is used. 


‘t CHELMSFORD ” ENCLOSED LONG-BURNING ARC LAMP. 


These lamps are extremely simple in design, and can be made 
with à minimum of alteration for direct, alternating, or rectified 
circuits. | 

It has been a great temptation to place the necessary steadying 
resistance inside the lamp, and although this has been done by 
some makers, thus enabling them to sell the lamps self-contained, 
ready for coupling to the mains, there is always the fear that 
excessive heat may be generated inside the lamp, to the detriment of 
satisfactory working. 

The following is, therefore, the arrangement advocated by Messrs. 
Crompton as being the most suitable. 


Direct Current Lamps.—Lamps for burning singly can be fitted 
with the necessary resistance internally, to enable them to be 
coupled direct on 100 to 110-volt mains. It is, however, 
preferred that this resistance should be external. 

Lampe for burning in series are supplied with external resist- 
ances of the usual pattern, but а resistance arranged іп a dome 


or canopy, to be suspended above the lamp can be supplied ata 
small extra charge. A lamp fitted in this way is shown in fig. 6. 
Either steadying or substitutional resistances can be fitted inside 
these canopies. This arrangement, whilst making the lamp and 
resistance practically sel'-^ontained, has the advantage of con- 
sidera!ly better ventila'ion. Internal cut-outs can be provided 
when desired. 


Alternating Current Lamps.—Lamps for burning singly are fitted 
with the necessary choking coil internally, to enable them to be 
direct coupled on to 100 to 110 volts, the choker being adjustable 
to suit various periodicities. 

Lamps for series burning, however, are arrange with an internal 
compensating coil and external adjustable choker, or are arranged 
to run off special lamp transformera when the circuit voltage is 
suitable, as in the case of open arc lamps. 
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In addition to their standard lamps, Messrs. Crompton & Co. 
manufacture lamps for special purposes, such as photographic, light- 
house work, &c., and it will give the reader somelidea of the extent 
of the business done in arc lamps, when we say that there are never 
less than 3,000 lamps in stock and in progress at their Chelmsford 
works. 

Fig. 7 shows а special arc lamp carrier with swinging frame to 
make the lamp easily accessible for cleaning and recarboning 
purposes. This design of arc lamp carrier is specially adapted for 
use with the patent insulated top which has been used by Messrs. 
Crompton & Co. for street lighting purposes with satisfactory 
results. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this Journal by W. Р. THompson & Co., Electrical Patent 
Agents, 829, High Holborn, London W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


8. “The Duo incandescent (electric) lamp.” J. IsnERWOOD. January 186. 

18. "Improvements in and connected with electric tramcars and the like." 
J. Н. Peters and L. Peters. January Jst. 

21. “Improvements in and relating to electric tramways or street railways.” 
Н. S. Cowx. January Ist. 

53. Improve ments in or relating to electric relays or the like." Р. PICARD. 
January Ist. 

77. "Improvements in the method and means of registering the consumption 
of electric current,or other forms of energy developing heat." E. S. Isnam, Jnr. 
Januarylst. (Complete.) 

102. “Improvements in Nernst lamps." S. Gowax and THE NERNST ELECTRIC 
Licut, LiMIvrED. January 2nd. 

106. An improved electrical indicator." D. WELLS. January 2nd. 

117. "Improvements relating to overhead tramway, telegraph and telephone 
wires." J. T. Pearson. January 2nd. 

118. Improvements in or relating to anodes for electrolytic operations.” 
M.p’AUDRIMONT, January 2nd. (Complete.) 

120. The electric car trolley guide." J. REYNoLps. January 2nd. 

146. ' A method of utilising two conductors and earth for transmitting & 
number of different electrical communications.” C. M. Jacoss and А. Н. 
NicHOLSON. January 2nd. 

173. ‘Improvements in and relating to electric lighting arrangements, 
pariicularly applicable for railway trains." F. W. SCHNEIDER and A. STRAUSR- 
Соіллх. January 2nd. 

185. ‘Improvements in electric resistances.” W. Dv B. DUDDELL and 
T. MATHER. January 8rd. 

189. Improvements іл and relating to trolley pulleys for overhead electric 
traction.” W. B. Dixon. January 8rd. 

989. “Improvements in electrical transformers for polyphase currents.“ 
А. F. BERRY and THE BritisH ELECTRIC. TRANSFORMER MANUFACTURING Cox- 
PANY, LIMITED. January 3rd. 

252. '*A new and improved switcb, suitable for high voltage electric currents." 
J. W. Hintze. January 4th. 

808. “Improvements in circuit closers for portable electrical apparatus.“ 
W. Rocue. January 4th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1900. 


2,883. ''improvements in hydrocarbon motors, chiefly designed fer motor 
vehloles and the like." Soo. Anonyme d’Electricte et d'Axtomobiles Mors. Dated 
February 18th, 1900. The engines are designed for propelling motor road 
vehicles, and have four cylinders and cranks. The angular position of the 
exhaust and igniting cams on the shaft is adjusted by a centrifugal governor, 
which moves а sleeve in an axial direction, which sleeve has projections 
engaging with а helical groove in the shaft. Or the governor may alter the 
angular position on the crankshaft of the pinion that drives the countershaft. 
A float-controlled oil reservoir has four passages leading to nozzles in the 
air pipes which supply the four cylinders. The air current is controlled by a 
sliding valve. 


2,897. ''improvoments relating te tramways en the surface contact eystem." 
W. Chapman. ted February 18th, 1900. Electric railways and tramways on & 
surface contact or like system with electro-magnetic switches in which the 
various conductors and connections are duplicated so that one set acts as a 
reserve. 


2,028. "improvements In olectrolysers." W. T. Chapman and W. E. Batt. Dated 
February 14th, 1900. The anode carbon rod and the copper conducting rod are 
connected together by a block of antimonial lead cast upon them, The upper 
portion of the rod is screw threaded, while the lower is covered with a material 
such as sheet lead, which will not be acted upon by chlorine gas. The anode is 
adjustably supported so that it can be lowered as it becomes worn away, by 
means of a nut screwed on the rod and bearing upon the cover of the cell a gas- 
tight joint being formed around the rod by cement. The cement seal is broken 
and re- made each time the anode is adjusted in position. 


8,094. “An d process for the electrolytio treatmeat of nickel or its allied 
metals or alloys ef tho metals.“ M. Kugel. February 14th, 1900. Nickel cobalt and 
alloys,depositing. Nickel having toughness, durability and capability of extension 
equal to rolled nickel, is deposited by employing a nickel salt electrolyte heated 
to at least 80° C., and maintained in an acid condition by the addition of a strong 
mineral acid which is not chemically changed by the current, such assulphuric, 
perchloric or perbromic acid. To prevent the acidity from diminishing during 
use, there is added a highly-concentraged solution of a salt of the acid used and 
of a light metal, which is not changed by the current, magnesium salts being 
suitable. The process may be used to obtain nickel printing-blocks, and may 
be also employed for depositing metals allied to nickel, such as cobalt, or alloys 
of such metals, such &s German silver. Ores may be used as anodes, or be im- 
mersed in the electrolyte when using insoluble anodes, so as to obtain nickel or 
allied metals direct from the ores. In a'l cases the electrolyte is kept well 
mixed. A current up to 10 to 20 amperes per square decimetre may be used. 


3,031. “improvements in olectrioity moters.” C. W. Littio. Dated February 15th, 
1900. Energy meters. — A counting mechanism is driven by a friction ratchet 
gear frem a shaft while this is returning under the action of a pinion and a 
weiglited toothed lever after being driven in the opposite direction by a short 
impulse from an arm on the spindle of a wattmeter, the pressure current to 
which is supplied periodically by a clock switch. 


3,066. ''Improvsments In olectrio meters.“ V. I. Feeny. Dated February 15th, 
1900. A registering meter for a three-phase three-wire system, consists of a 
spindle geared to a counter, and carrying two conductive discs, which are acted 
on by a brake magnet and three independent three-pole electro-magnets, such 
as are described in Specitication No. 683, a.p. 1900. Each electro-magnet has 
series coils connected in its proper supply main, and shunt coils connected 
between this main and the next one in order. 


8,105. ''improvemsats in systems of electrical distribution." L. Reed, W. B. 
Reed, aad E. H. Farrar. Dated February 16th, 1900. Relates to means for pro- 
tecting a house or like circuit in the eventof the service wire being charged with 
& dangerous current. 


8,106. '' Au aetomatio electric circuit breaker.” L. C. Reed, W. B. Reed, and 
E. К. Farrar. Dated February 16th, 19800. Relates to means for protecting a 
circuit from excessive culrents particularly adapted for low tension distribu- 
tion systems. 


8,07. ‘* Да improvement in Isolated alternating low tension systems of electrical 
distribution.” L. C. Reed, W. B. Reed, and E. H. Farrar. Dated February 16th, 
1900. Relates to a circuit breaker for preventing waste in a house or like circuit 
supplied from an alternating current system. 


3,108. *'improvomente In aro lamps." W. C. Johnson and A. Wenderlich. 
Dated February 16th, 1900. Arc lamps for alternating currents. A clutch bas 
its regulating coil placed оп а non-magnetic tube, in which the core slides, and 
within an iron yoke made up of iron plates, which are held together by rivets, 
and bored to fit the tube. The movable core consists or an aluminium tube, 
with projections for six radial slots, which are packed with soft iron strij з. 
Two circular grooves in the core hold packing to slide in the tube, The core 13 
connected by a spring with a dashpot piston, which carries the clutch. The 
invention is applicable to rendcr the lamp described in Specification, No. 4,291, 
A.D. 1899, suitable for alternating currents. 


3,124. *''Methods of, and apparatus for, manufacturing colle for use la electrical 
instrumento.” Б. Westen. Dated Febiuary 16th, 19C0. 


3,143. ''improvoment lu electric re'ays." Е. W. Brown. Dated February 16:0, 
1900. Relays or repeating apparatus for use in telegraph or telephone sy:tems 
are arranged with the outgoing and incoming line wires respectively counected 
to two coils wound over a primary coil, one end of which is connected to the 
core, the other end being connected through a battery to diaphragms. The 
diaphragms are of iron, and may be ch. mically trented or coated with lamp- 
black. or may have carbon granules between them and the ends of the core for 
producing a variable resistance. А sheath of magnets surround the coil. In the 
provisional : pecification the use of a cut-out is referred to. 


3,144. ‘‘ improvements In or rolatiag to telephones." Е. W. Brown. Dated 
February 16th, 1401. Relates to a form of apparatus for use both as transmitter 
and receiver combined or separately. A laminated core is wound preferably 
with primary and secondary wires, of which the secondary is connected to line, 
and the primary is connected through the core and diaphragms with a battery. 
The secondary circuit may be omitted, and the primary circuit connected to 
line. The diaphragms are either chemically treated, or lampblack or granulated 
carbon is employed to form a microphone. The whole, with polarising magnets, 
is mounted in a metal case, in which the tubes leading tothe mouthpiece are 
pivoted. A tube is provided at one end with a contact for cutting in the battery 
when the instrument is in use. 


8,174. ''improvomonts ia and connected with long-distanco telephony." М. C. 
Mengis. Dated February 19th, 1910. Long-distance telepbone systems аге 
arranged with repeaters at intervals, and when several subscribers' circuits are 
arra^ged in one cable the repeating-stations are employed in series according 
to the number of sub:cribers. 


3,192. ''imprevoments In electric batteries.” A. do Castro and H. W. Schlomann. 
Dated February 17th, 1900. Primary end secondary batteries. In order to 
render batteriesas light as possible, they are composed mainly of sailcloth or 
like material impregnated electrolytically in tbe manner described in Specifice- 
tion No. 2,708, д.р. 1900. Such batteries may be employed in connection with 
the accumulators described in Specification No. 25,641, д.р. 1899. 


3,196. “А new or improved telegraph apparatus." L. Wojalewloz. Dated 
February 17th, 1900. Relates to apparatus for composing a telegraph message 
and transmitting the same automatically. The various letters of the Morse 
code sre formed as metal type having the surface broken up with insulating 
material so as to produce the required makes and breaks of the current. Such 
type are composed in grooves in à metal frame or plate divided up with linsu at 
ing partitions. 


3,203. “improvements in interrupters for eleotrio cirouits." J. Lecarme and 

Lecarme. Dated February 17th, 1900. Interrupters for use in Hertzian 
radiations, &c, The frame is of iron, and supports the bobbins. Within the 
core slides an iron rod carrying a contact rod adapted to dip into mercury con- 
tained in а cup. In order to prevent splashing of the mercury, the rod ів fitted 
with an extension of insulating material which always remains immer-ed. The 
upper end of the rod carries an extension fitted with aspring ard the frame 
carries an adjustable rubber buffer against which the extension strikes. To 
prevent the rod from detcending too far, it is fitted with a rubber washer 
adapted to strike a cross-piece. 'Го minimise the undulations of the mercury, 
the mercury container may be made 8-shaped. To prevent sparking tbe ter- 
minals are connected by a tine wire and connected to a condenser. 


3,237. ‘improvements in electricity meters." Chamberlain & Hookham and S. И. 
Holden. Dated February 19th. 1900. A motor-meter has a conical or cup- 
shaped copper armature immersed in mercury, with its point or convex surface 
downward, to throw off air bubbles. The armature revolves in two magnetic 
fields between an iron block and pole-pieces on a long magnet; the mercury 
space is enclosed by anon-conducting ring, two pieces of non-magnetic material 
between the pole-pieces and а central plug. Current is conveyed to the arma- 
ture by conductors passed through the ring, and the armature is retarded by 
eddy currents induced in it. In order tocompensate for the diminution in these 
eddy currents when the resistance ot the armature is increased by rise of 
temperature, & comparatively large resistance, made of material, such as iron, 
having a higher temperature resistance coefficient, is connected in series with 
the armature, and the whole is shunted by another resistance made of material 
having a lower coefficient, such as manganin or platinoid. Thus, when the 
temperature rises, a smaller proportion of the main current passes through the 
armature to drive it. The meter is a modification of those described in 
Specifications Nos. 14,289, A. D. 1892, and 2,683, A. D. 1896. Resistances.—The 
provisional specification mentions the use of amalgams for the shunt resistance. 
Motor-meters of any kind having eddy current brakesmay have thetemperature 
errors of these compensated by the means above described. Insome cases the 

o 


series resistance must have a low temperature resistance coefficient, and the 
shunt a high one. 


3,268. “improvements in electric switohes." А. F. Spooner. Dated February 
19th, 1 A flat spring is connected to one terminal, and a diso mounted on a 
stem is connected to theotherthrough a plate andsupports. Fitted on the stem 
is а disc having inclines which work against similar inclines on the plate sup- 


ported by the supports. On turning а key the d scis forced down by the action 
of the inclines. 


3,264. ''improvemeats in and relating to the armatures ef electric m^tors 
98eolsily applicable for uso in moters for olectrid ourrent." С. Perdrisat. Dated 
February 19th, 1900. Armatures.— The armature of an electric motor, specially 
applicable for use in an electric meter, is composed as & series of coils wound 
on independent sheet-iron cores arranged round an axis of rotation in such & 
manner that one pole of each core is in advance of the other pole of the same 
core. The two ends of each coil are connected to two successive contact pieces 
of the commutatot, as in & Gramme winding. In the particular arrangement. 
the cores are bent round so as to have both poles in the same diametral plane, 
but at different distances from the axis. 


3,291. ''improvemonts in moans for fixing electric incandeseent lamps." А. 
Wierre. Dated February 19th, 1900. A plate is made wih a circular opening, 
and two slots to receive the cap and side pinsof a lamp, which is then turned 
so that the pins lie in two recesses in the underside ot the plate, or of a pro- 
jecting flange thereon. The lamp is held in place by two contact springs carried 
by terminals on an insulator. The holding plates may be fixed on a support in 
the form of a letter for a sign, or an ornament. The lamps are also applicable 
to scenery and footlights for theatres. 


3,316. “Improvements in and relating to olectrio hoating apparatus.” А. Q. 
Brookes. Dated February 20th, 1900. Air is passed through a casing by a fan 


by which it is thrown into contact with heating-wires coiled on & porcelain ring 
and tubes, 


8,343. “improvements in 'elegraphio, transmitting and transiatiag arrange- 
ments." А. Mulrhead. Dated February 20th, 1900. Relates to improvements in 
the arrangements of receiving and retransmitting siphon-recorder signals by 
local relay and other electrical and mechanical means tor curbing and otherwise 
improving such signals. References are made to the following Specifications in 
various modifications and details: No. 3,453 of 1852; No. 8,418 of 1893; No. 
11,069 of 1891; No. 10,908 of 1897: No. 12,731 of 1898; and No. 7,595 of 1899. In 
one arrangement of tue circuits the signals are retransmitted to the cable by 
curbing currents through contacts. Ordinary Post Oftice standard pattern relays 
may be employed, and a recorder may be placcd-in the retardation circuit. In 
other forms, the coil is double wound, one coil being іо the retardation circuit, 
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based on ambiguous reports, are led to part with valuable 
stock. Alike in science as in sport, where commerce enters. 
into the question, distinction must be drawn between the 
professional and the amateur. Both are playing in the same 
field, but one has his heart in the game and the other his. 
eye on the gate. The public, as interested observers, must. 
look after their own speculations upon the results; but. 
since they sooner or later pay their money, it is only fair 
that they should be allowed a proper view of the game. 

Mr. Marconi, with admirable frankness, warned the 
public as to the aspect in which they should view what is 
presented to them. In his lecture reported in the Journal 
of the Society of Arts, May 17th, 1901, he says :—'* It is 
often considered possible that certain new methods and 


results may, if prematurely published before being fully 
patented, be utilised by persons whom I might call * business. 
rivals,’ thus preventing those who have borne the initial 
cost of the first tests from benefiting in a fair measure. I 
am, therefore, frequently prevented from promptly pub- 
lishing the methods by which I have obtained interesting 
results." This, of course, is a perfectly legitimate and wise 
exercise of discretion. But having that statement of com- 
mercial policy before them, the public should put a limit 
upon credulity, and they should not be enticed to part with 
careful investments in cable companies by the subtlety of a 
short succession of simple sibilents sent seawards. Ҹо long, 
however, as they have what we have called a fair view of the 


game their transactions are no affair of curs. 
C 
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As a first example of the conflicting expressions of the 
truth told about wireless telegraphy, we may instance the 
‘reports that have from time to time appeared regarding the 
effect upon received signals of atmospheric electric storms: 
As long ago as 1897, it was pointed out by Mr. Jervis- 
Smith that the coherer is affected by atmospheric disturb- 
ances from storms, even when such storms are at com- 
paratively great distances from the receiving station. In 
one instance cited by him, the coherer was actuated in this 
manner at a rate of 25 impulses a minute, by a storm which 
was computed to be 5 miles off. Again, Mr. К. H. Martin, 
in the ELECTRICAL Review, July 28th, 1899, describes 
similar interference with a coherer circuit by a storm. He 
was using a vertical wire, and observed the effect even when 
this was reduced to 20 ft., and whether an carth connection 
was uscd or not. At the Society of Arts (see Journal of 
Society of Aris, May Sth, 1899), Sir William Preece, who, 
it may be presumed, was fairly well informed on the matter, 
said: © When Mr. Marconi was showing the working at the 
South Foreland to the officials at the Post Office, he received 
а sharp shock. There was atmospheric electricity about, 
and Mr. Marconi repeated Franklin’s experience. Sharp 
sparks were elicited from this miniature lightning, and at 
the same time erratic signals were observable at Boulogne.” 
He also gives an instance of like phenomena observed by 
officers of H.M.S. Vernon, at Portsmouth, who obtained, 
among other disturbances, the letters“ A R E." 


Now the Atlantic has for many years past been subject to 
such storms, and there is no obvious reason for believing 
that there is likely to be cessation of the phenomena. Simi- 
larly, the English Channel is from time to time the scene of 
conflicting elements, and there is no evidence to suggest a 
‘break in the continuity of a struggle so constant in incon- 
stancy. When relating some of the experiences of Post 
Office officials with the Marconi apparatus, Mr. Gavey, at the 
Institution of Electrical Engineers in March, 1899, asked. 
how the effects of lightning were to be guarded against, as 
the vertical wire was practically a lightning conductor. The 
reply of Mr. Marconi dealt rather with the risk of injury 
to the operator than with the interference with signals. It 
was to the effect that experience in Italy, where thunder- 
storms were more violent and more mischievous than in 
England, appeared to show that no danger was to be antici- 
pated from lightning, and that there was nothing to prevent 
a lightning conductor being rigged up if anyone desired it, so 


that the attendant could not be in any danger from atmo- 


spheric electricity. The humane were, no doubt, glad of 
this assurance of safety to the operators, but the commercially- 
minded had a desire to know how signalling was to be 
maintained when natural electric impulses were within 
range of the coherer, and to what extent such disturb- 
ances render accuracy in received signals impossible. They 
were not long left in ignorance. At the third ordinary 
general meeting of the Wireless Telegraph and Signal 
Company, Limited, Major Flcod Page is reported to have 
said (Times, February 24th, 1900), referring to the installa- 
tion between the East Goodwin lightship and the South 
Foreland lighthouse, * the connection was made on Decem- 
ber 29th, 1898, and it remained until February 14th, during 
which time there had not been a single flaw or hitch so far 


as the Marconi system was concerned. Night and day, in 


fog, in storm, and in thunderstorm, no difference had been 
found in the working of the system.” There is so grotesque 
a difference in this report from that of Sir William Preece 
and Mr. Gavey that we feel we want to congratulate some- 
body, and we cannot tell whom. 


If it is difficult from published opinion to arrive at the 
truth concerning the effect of local aud distant electric storms 
upon a coherer circuit, it is practically impossible to formu- 
late one as regards the efficiency of working of tuned 
receivers and the methods of syntony. At the Physical 
Society, January 21st, 1898, Prof. Lodge explained that 
with customary forms of llertz vibrator there was so 
rapid a decrease in the amplitude of the wave impulse that 
almost any receiver could to some extent respond. He 
showed how to construct spark-gap oscillators to produce 
amplitudes of more persistence, and he explained how corre- 
sponding syntonised resonators should be constructed. The 
syntonic receiver was to contain no spark-gap, but instead 
thereof a closed wire coil; this self-inductance coil, whose 
main feature. was to prolong the duration of the oscillations, 
rendered syntony possible, under certain conditions. At the 
same meeting, Mr. Rutherford concurred with Prof. Lodge 
on another detail of construction, £e., the advantage of 
increasing the capacity of the oscillator. In a paper read by 
Mr. Marconi at the Society of Arts, May 17th, 1901, these 
principles are again discussed, and the advantage is shown of 
connecting the aerial wire of the receiver directly to earth, 
instead of to the coherer, and of the introduction of a proper 
form of oscillation transformer in conjunction with a con- 
denser. These efforts of Mr. Marconi to secure syntony, were, 
he said, * crowned with complete success.” The patents 
relating thereto are No. 12,326, dated June 1st, 1898, and 
that of Prof. Lodge, No. 29,069 of the same year. There 
is a further patent of Marconi’s, No. 7,777, of April 26th, 
1900. As the result of these various improvements, Mr. 
Marconi stated that “ а very great number of non-interfering 
stations can now be worked in the immediate vicinity of 
each other." The question is, how are we to interpret this 
statement ? 

The inspecting Board, ordered to report upon the subject 
for the U.S. Navy, give their experience as follows : * When 
two transmitters are sending at the same time, all the 
receiving wires within range receive the impulses, and the 
tapes, although unreadable, show unmistakably that such 
double sending is taking place. In every case, under a great 
variety of conditions, the attempted interference was com- 
plete.” The obvious explanation is that they were not fitted 
with the syntonised apparatus. But the report continues to 
вау that Mr. Marconi, although he stated to the Board 
before these attempts were made, that he could prevent inter- 
ference, never explained how, nor made any attempt to 
demonstrate that it could be done." Some excuse is 
probably to be found in the statement of Mr. Marconi above 
referred to, as regards premature publication and pateut 
rights; he must not therefore be hastily condemned as 
having misled the Doard. Meanwhile we are anxiously 
awaiting a demonstration of the results of the efforts that 
have been “crowned with complete success," and that are to 
be applicable to the ships of the U.S. Navy. This means 
thatany particular ship must be able to set its tune to that 
of any other, to the exclusion of all other receivers ; it 
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must carry a receiving gear of its own able to pick up ће 
tune of any ship of the enemy; and its * sent signals must 
not affect the receivers of the enemy. The Times literary 
supplement, January 17th, 1902, explains the position when 
it says that “ if ever wireless telegraphy is to become of real 
commercial importance, means must be found not only to 
enable two parties to communicate with each other without 
fear of their message being overheard, but also to prevent 
a third party from making communication impossible 
altogether by the simple device of working his own apparatus 
and thus rendering the signals unintelligible. Even 
before these requirements comes the necessity of ensuring 
certain transmission of simple signals. over moderate 
distances. The imperfections of present methods are suffi- 
ciently illustrated by the experiences of the Ophir and her 


consorts, and by the difficulty which the Admiralty have 
found in obtaining coherers that can be trusted to respond . 


satisfactorily over the test distance of 70 miles—a diffi- 
calty which has induced them to take the manufacture of 
these delicate pieces of apparatus virtually into their own 
hands." Similar experience comes from thearmy, for Brigadier- 
General A. W. Greely, Chief Officer of the Army Signal 
Corps (Times, April 15th, 1899), reporting on experiments 
with wireless telegraphy apparatus, states that “the great 
delicacy of the system, and constant necessity for the adjust- 
ment of the receiver, made the transmission of messages 
uncertain and unreliable," Theoretically, wireless telegraphy 
has been “crowned with complete success” ; theoretically, 
syntony is possible even to “a very great number of non- 
interfering stations" ; and, theoretically, all this has our 
beartfelt sympathy and praise. Practically, we are inclined 
to agree with Prof. J. A. Fleming, who exptessed the 
opinion (Times, April 3rd, 1899) that “ wireless telegraphy 
will not take the place of telegraphy with wires.” 

“ir William Preece has said that the operations of the 
Wireless Telegraph Company are “ mysterious and inseru- 
table." He was referring (Journal Society of Arts, May 5th, 
1899) to their reticence in inaugurating an actual com- 
mercial circuit, He says “they were informed that they 
could connect Sark with Guernsey, and the Post Office would 
open Sark as a public office.” They did not do it; and he 
calls attention to the fact that for nearly two years after its 
practicability was affirmed, not one single independent com- 
mercial circuit existe." The curious thing is that last year 
(Ttmes, July 23rd, 1901, House of Commons Report) we 
find Mr. Henniker Heaton, M.P., who, by the way, is one of 
the directors of Marconi's Wireless "Telegraph Company, 
Limited, asking the Secretary of the Treasury, as representing 
the Postmaster-General, “ whether anything was being done 
to connect by telegraph the island of Sark with Guernsey ; 
and whether he proposed to continue the policy-of his pre- 
decessor in refusing an offer of Marconi's Wireless Telegraph 
Compeny to connect Sark with Guernsey by wireless 
telegraphy without any expense whatever to the Govern- 
ment." The reply was that “the Postmaster-General 
had no reason to suppose that the Marconi Wireless 
Telegraph Company were prepared to maintain рег- 
manent telegraphic communication between Sark and 
Guernsey without charge, and it was, 


permanent communication that was required." If such 


difficulties and contradictions arise in regard to a short span - 
of the Cbannel Islands, what are we to expect from an 


exploit across the Atlantic? 


. eool each time. 
effect on the scale. 


of course, 


Probably there is some very simple explanation of this 
discrepancy of ideas; we cite it with the others as an 
example of the conflicting expressions of the truth in which 
the subject of wireless telegraphy has become involved. It 
should be observed that these examples are not the outcome 
of remarks made by irresponsible newspaper reporters, but they 
appear to be the result of deliberate statements of those who 
ought to know. In the circumstances, it is impossible to 
formulate an opinion as to the real state of progress. All 
that has come through is a sequence of ess’s, and we are. 
left to wonder whether these are coded for “ вупіопу,” 
“ stock exchange,” science, or satire.“ 


Feed Water 
for Boilers. 


IN а paper read by Mr. G. J. Wells 
before the Manchester Section of the 
Institution of Electrical Engineers, the author objects to the 
use of the Porter-Clark softening system as usually employed, 
and advocates a continuous system. Не states also that 
sulphate of lime is soluble in water as hot as 478° F. to the 
extent of 12°6 grains per gallon, according to Tilden and 
Shenstone. This is quite outside general knowledge, and is 
to be found in Philosophical Transactions, Part I., 1884, 
while if the water is salt as many as 124°6 grains per 
gallon will remain in solution at 437? Е. The paper is one 
rather of statements of boiler troubles than of means of 
coping with such troubles. We believe that an excellent way 
to remove scale is to boil up sods in the boiler two or three 
times at ordinary atmospheric pressure, letting the boiler 
This seems to have a disintegrating 
What has become of the freezing 
system of which we heard about three years ago? This was 
supposed to act on damp scale and remove it in a very 
wholesale manner, and we do not see why it should not do so 
without injury to.a boiler. As regards greasy feed with 
surface condensers, we think there 1s a good separator on the 
market which separates the grease from the exhaust steam 
before it reaches the condenser. We certainly agree that 
engineers would be well advised to acquaint themselves with 


the interior of their boilers more than they do, in order to 


be able intelligently to comprehend the Boiler Insurance 
reports. Too often boilers are insured simply in order to 
shift responsibility from one man’s shoulders to another's. 
Yet the chief of a big steamer is not above going inside his 
boilers. Manchester hardly seems the place in which to read 
a paper on this subject. Boilers will run continuously in 
Manchester with nothing but a little soda to correct the 
slight peat acidity of the public water supply, and even 
as far down the river as Warrington, the large works : 
there prefer to pump their water from the sewage- 
laden Mersey, which has come chiefly by Manchester. Mr. 
Tritton noted how very remiss engineers were in arranging 
for water supply, and he complained of the quality of water 
in the Bridgewater Canal, which has 87 parts per 1,000 of 
solids (surely a misreport), including 20 of chlorine. We 
think that probably the proportion stated was 87 per 100,000. 
One speaker had found 5 tons of salt in a Lancashire 
boiler. Mr. Wilson grumbled about the green weed or 
slime in hot wells. Doubtless the warmth promotes the 
growth of this weed. This speaker, as well as a previous 
speaker, condemned surface condensers. We fall to see во 
much objection to the surface condenser. We know it 
becomes scaled, but why not remove the scale with weak acid, 
which will not injure the brass tubes, or even try to do so, 
until the scale has dissolved? Others condemned grease 
extractors, For our own part, the only grease extractor we 
have found of any benefit, other than the centrifugal or cream 
separator type, is one that deals with the exhaust steam on 
its way to the condenser, and costs nothing to work. 
D 
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METHODS OF ELIMINATING CORRECTIONS 
FOR THE LEADS, &c., IN CABLE TESTING. 


Bx H. SAVAGE. 


/ 


(Concluded | from page 88.) 


 TuERE is the full potential difference of the battery between 


the outer and earth, but any leakage there may be is not seen, 
as it does not pass through the galvanometer. The arrange- 
ment is shown diagrammatically in fig. 4. The outer con- 
ductor is brought to a key, which is linked by an 


«iuri 


Fia. 4. 


insulating bridge to the usual battery key. For simple 
insulation tests only, the outer may be brought direct to the 
usual battery key, thus avoiding any special apparatus. In 
taking capacity tests by discharge or in loss of charge testa 
(see fig. 5), it is necessary to charge the two conductors 


_ Fra. 5. 


together and to insulate them simultaneously, but to dis- 
charge the outer direct to earth immediately before discharg- 
ing the inner through the galvanometer. To do this the 


guard key should touch the top contact immediately before 


the line key, and the outer being thus reduced to zero 
potential when the inner is discharged, there will be no 
deflection due to the lead. 

If a concentric is used in place of the usual two leads to 
the galvanometer, the trouble due to their capacity will dis- 
appear, but care must be taken that the current enters by 


the outer, that is, the outer conductor must be connected to 


the double terminal of the universal shunt and the ends 
arranged on the galvanometer terminals to produce the 
required direction of deflection. 

The concentric lead has, incidentally, two or three other 
advantages. Anyone with experience of testing is aware of 
the annoyance and uncertainty produced by the inductive 
action of neighbouring leads which are being charged or dis- 
charged, causing kicks in the galvanometer reading. 
Although this may be eliminated by enclosing the lead in a 
conducting envelope which is earthed, the usual methods of 
lead covering or metal taping are inconvenient and trouble- 
some, The concentric lead affords complete shielding from 
inductive effects, while as the outer conductor is made up of 
fine copper wires flexibility is maintained. Another great 
advantage is, that, as there is no tendency to leakage at the 
ends, less care is required, and the electrician is less depen- 
dent upon his assistant. 

` A further advantage is that the two conductors may be 
used for conductor resistance or loop tests without the 
necessity of running a second lead, while finally the outer 
forms a ready means of applying the guard to cable ends, as 
first described. 

The concentric lead is also useful for joint testing, 
although not on the principle described above, but by using 
it as a condenser to collect the leakage from the joint. The 
connections are shown in fig. 6. "The outer conductor is 
earthed, and the inner connected to the plate in the trough. 
The trough is charged with a few cells, and the discharge 
deflection noted ; it is again charged, insulated for a minute, 
and again discharged ; if the loss is small, the insulation of 


connected! by an insulated link, L, to р. 


the trough is satisfactory. The cable is now connected by a 
separate lead to the battery key and charged with, say, 300 
cells. This will produce a throw on the galvanometer due 
to the capacity of the joint, showing that the connections 
are all right. 


НИ 


«iride © 


Fia. 6. 


— 


Leaving the battery on the cable, the inner conductor 
is now insulated for a minute, during which time the 
leakage from the joint is accumulating in the lead. After 
a minute this is discharged, and the deflection noted and 
compared with a standard length of good core. It must be 
noted that as the outer conductor is earthed instead of 
charged, the inner ends in this test will require to be carefully 
insulated. | 

As the usual testing keys are unsuitable for use with the 
guarded lead in the case of discharge tests, &c., the writer 
has designed a special key to meet the requirements of the 
system.* This is shown in plan, together with other appa- 
ratus, in fig. 7, and a general view is given in fig. 8. 


300 CELLS. 


ide eM 


10 CELLS. 
ИШ 


fO CABLE, 


Fia. 7. 


The battery is connected by means of а commutator, B C, 
through a safety resistance, B R, to terminals 1 and 2. The 
galvanometer, G, is connected through the concentric lead, 
G L, universal shunt, U S, and геуегвег, с R, to terminals 
3 and 4. A and B are two independent levers, while C is 
H, I, J and K, are 
brass plates with suitable platinum contacts. The left-hand 
side is practically a Rymer-Jones key, except that A, instead 
of being the line terminal, is brought to J. The inner 
conductor of the lead is brought to 7, the outer to 6, and 
the earth wire to 5. sc is a brass strip short-circuiting the 
JJ) 88 


* The key is made by Messrs. Gambrell Bros, 17, Giltspur 
Street, E.C. 
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galvanometer. This strip can be lifted by an ebonite rod, E,“ 
pivoted at 0, and working between stops at P. F isa tapper, 
which can be slid along the bar under P, keeping the gal- 
vanometer open during the tests ; in the position shown, it 
will be seen that the line is earthed. By putting a plug in 
B C the plate 1 becomes charged; if the handle of a is now 
moved over to the right, the outer conductoris charged directly 
through lever c, and the inner through sc. By depressing F, 
8 C is lifted, and the current passes to the inner conductor 
through the galvanometer. For the capacity test, the lever, 
D, is moved over to the right, charging both conductors; on 
switching back, the outer conductor is discharged to earth, 
and the inner through the galvanometer. The distances 


between I, J, and k, are arranged so that the outer is dis- 


charged immediately before the inner. "There is sufficient 
distance between the contacts to allow the lead to remain 


Fia. 8. 


insulated for the loss of charge test, and the proximity of 
the handles permits of the short circuit and discharge keys 
being manipulated with the fingers of the same hand. It is 
possible, with a free lead, to move the levers into any posi- 
tion without producing any effect on the galvanometer. 

For the joint test, the outer conductor must be removed 
from terminal 6 and connected to earth. The trough can then 
be tested for loss of charge, using a battery of, say, 10 cells. 
Having done this, connect the cable to terminal 6 and 
remove the link, L; then, by switching over lever c, the 
joint is charged, and the throw can be observed, proving the 
connections to be in order. Lever D can now be brought to 
the middle, or insulating position. The leakage through 
the joint is now accumulating in the lead, which, after the 
lapse of a minute, can be discharged through tbe galvano- 
meter, the deflection obtained being then compared with the 
usual standard length of good core. 


«iade 


Fig. 9. 


The principal disadvantage of the system is, that should 
the outer insulation break down, there is a risk of short- 
circuiting the battery for some time before it is found out. It 
is advisable to test the outer insulation occasionally, and 
also to keep a safety resistance in the battery circuit as B R 
in fig. 7, which can be short-circuited when taking the 
constant. 

A galvanometer of low sensitiveness might be inserted in 
place of в в toindicate any breakdown. If a cable was con- 
nected on, baving a dead earth fault or its ends not free, 
this second galvanometer would indicate the fact, and prevent 


© Incorrectly shown as F in figure.—Epsg 


the risk of a heavy current being passed through the 
sensitive galvanometer, G. 

A slight kick is sometimes observed when charging a 
sensitive galvanometer with a fairly high potential, even 
though it is short-circuited. This is often due to the actual 
capacity of the instrument, and can be practically eliminated 
by connecting the frame, case and levelling screws together, 
and to the end of the coils on the battery side of the circuit, 
that is, the terminal taking the outer conductor. It would 
be a decided advantage if the makers would connect all the 


metal parta of a galvanometer to a separate terminal which 


could be joined to the charging end of the coils. The 
levelling screws might be fitted with small ebonite shoes. 
This arrangement would do away with a lot of elaborate 
contrivances to secure high insulation. 

А common source of trouble and error with galvano- 
meters of the D'Arsonval type is the difficulty of producing 
constant damping. This is very marked when it is required 
to check the zero by short-circuiting the galvanometer after 
taking a reading. If, when » — 1, the damping is uniform 
and the spot returns to zero at a certain rate, then as the 
value of n, which varies with the position of the slider, is 
increased, the rate of swing decreases, until when mn has а 
very high value the rate of swing is so slow that it is im- 
possible to check the zero and reproduce the deflection in 
time for the next minute's reading. Even if this is done 
the heavy damping on the coil is apt to produce inequalities 
in the curve of electrification. The connections are usually 
arranged во that normal damping is obtained when n = 1, 
as is frequently the case when testing short lengths, but 
when taking the constant through one megohm, л, having a 
very high value, the short-circuit key is left open and the 
battery put on. After taking the reading the battery is 
taken off, and the galvanometer is short-circuited when the 
spot has returned to zero. This can be done because the 
Standard resistance having no capacity does not produce a 
rush of current when the battery is put on. 

This, however, only partially solves the difficulty. A 
better plan is to short-circuit the battery and line, breaking 
the circuit between the cable and galvanometer immediately 
afterwards, This will have a constant resistance across the 
terminals and the swing will be uniform. The arrangement 
is shown in fig. 7. As it is inconvenient to do this with a 
separate plug or switch, the key referred to above has been 
modified, so that the circuit is broken by lifting the tapper +. 
The two operations of short-circuiting and cutting off 
the galvanometer are thus done by the same lever, without 
interrupting the flow of current either into or out of the 
cable. This arrangement has also an advantage when ured 
with an astatic galvanometer, as one leg of the system is 
cut off, eliminating false zero deflection due to bad short- 
circuiting, as described by Ayrton and Mather in their 
original paper.“ | 


THE FIGHT FOR FREEDOM. 


ANOTHER Parliamentary session bas commenced, and in & 
few weeks the electrical industry will have renewed its 
struggles in the committee rooms for freedom from the 
restrictions which embarass its progress, and authority to 
conduct its business, without legislative interference, upon 
common sense intelligent principles. 

The combatants will represent municipal monopolista 
under socialist leaders on the one hand, and private British 
enterprise on the other. 

* The Fight for Freedom" will be arduous and costly, 
but must triumph in the end. The town clerks and coun- 
cillors will flock to London, and fill the committee rooms 
with an army of expensive expert witnesses, Parliamentary 
agents, barristers, and others, who will expend thousands of 
pounds of the ratepayers’ money in the effort to prevent 
private trade from running a free course. 

At no time in the history of the British nation was the 
encouragement of our trade and commerce more essential 
than at this moment; enormous sacrifices have been, and 
are being, made in prosecuting the war in which the country 


* See ELECTRICAL REVIEW, April 6th, 1894. 


- 


126 


THE ELECTRICAL REVIEW. (Vol. 50. No. 1,261, Janvany 24, 1902. 


———————————————— ——— ' (aá—————————— —— 


is involved; commercial transactions are conducted with 


more difficulty in consequence; the money market is dis- 
turbed, and to meet the severity of the strain upon the 
national resources, our traders must be freed from every 
possible restriction upon their enterprise. 

Is this a time when public money should be employed in 
restriction of trade, and in preventing the removal of abuses 
tbat have especially hampered the electrical industry ? 

Judging from the preliminary notices that have been 
published, Parliament will be asked, on behalf of those 
representing private enterprise, to amend existing enactments 
relating to the promotion of tramways, light railways, and 
electricity supply, while municipalists will seek further 
powers for trading in competition with them. 

The success of the local authorities depends, to a large 
extent, upon the apathy and ignorance of the ratepayers, 
and it is, therefore, a healthy sign of the times to find that 
in some localities public opinion is being aroused, and the 
schemes of the municipal traders defeated. 

Notable examples of this awakening interest have 
occurred at Birmingham and South Shields, where the 
ratepayers have refused to sanction the municipal trading 
promotions, and the meeting last week at Finchley, under 
the Borough Funds Act, which rejected the proposal of the 


Urban District Council by an overwhelming majority, affords. 


additional evidence of the objection to such speculations. 

In order to enlighten public opinion and counteract the 
action of the Incorporated Municipal Electrical Association, 
an important movement is in progress for organising a great 
national combination of the trades connected with the elec- 
tric industry. We advocated such an undertaking in our 
issue of the 6th ult.; and are glad to know that the matter 
is heing developed. 

Local authorities have embarked upon municipal trading, 
through adopting principles theoretically unsound and prac- 
tically opposed to the best interests of the community. 

They seek to defend their illegitimate interference with 
private enterprise, mainly by assuring the ratepayers that the 
rates will be reduced as the result of the trading, and there 
are probably some short-sighted and selfish people who are 
willing to ruin their neighbours who carry on a trade in 
which they are not personally engaged, if they can reduce 
by such means their own contribution to the rates. 

But, if the principle of municipal trading be admitted, 
where will it end? There cannot be any limit short of honest 
John Burns's declaration that all trade must be in the hands 
of a labour-governed State. 

The favourite cries of the municipal trader are Re- 
duction of rates,” *no monopolies,’ and “ supply of the 
public on better terms than the private trader." Even if 
these results were obtainable, they are altogether foreign to 
the duties of the local governing bodies who have quite 
enough to do without embarking upon business they know 
nothing about. 

But, so far as electricity supply is concerned, the stern 
logic of results bas falsified all their claims. Rates have 
not been reduced, the worst kind of monopolies have been 
created, and the public have not been supplied upon better 
terms than by the private trader. 

As the public become better acquainted with the actual 
results of municipal electric works, they will find that 
scarcely any show a legitimate profit when the accounts are 
subjected to examination, and there is evidently a growing 
desire on the part of ratepayers to see their towns relieved 
from responsibilities that ought never to have been incurred. 

An instance of this occurred the other day at Bath, when 
the disastrous results of the municipal trading culminated in 
an entire breakdown, and caused Mr. Dickinson, M.P., who 
is a member of the Council, to suggest as fhe best conclusion 
they could arrive at, to make up their minds to end their 
connection with the electric light, 

May we hope that the labours of the Parliamentary Com- 
mittees about to meet, will promote a wholesome change in 
tne policy which has so adversely affected the electric 
industry in the past. 

The legislation affecting tramways and light railways, 
requires reforming on the lines pointed out in a letter 
addressed to the Board of Trade by the Tramways and 
Light Railways Association on December 22nd, 1900, 
viz. :— 


I. That the Tramways Act should be repealed. 

2. That the provisions of the Light Railways Act should 
be extended. 

3. That the commission appointed under the Light 
Railways Act should be made permanent, and the procedure 
as to the authorisation and construction of tramways should 
be brought within the provisions of the Light Railways 
Act. | 
The old Tramways Act—passed before electric traction 
was thought of—is obsolete, and should be removed from 
the statute book. The Light Railways Act passed in 1896, 
practically disposed of the most objectionable features of the 
1870 Act, by limiting the interference of local authorities, 
giving no special powers to frontagers, and improving the 
purchase clauses by extending the time to 35 years, and then 
selling at a fair valuation, but this Act does not remedy the 
defects (while by inference it condemns them) of the old Act, 
as its provisions do not uffect the same areas, This absurd 


‚ anomaly will, of course, be removed when Parliament can find 


time, by simply repealing the Act of 1870, and thus promote 


increased facilities for the modern system of traction. 


The pressing nature of the problem is admirably illus- 
trated by the position in the North Metropolitan district. 
The London and North-Western Railway control the North 
London line from Willesden to Broad Street. Between 
Willesden and Hampstead Heath, with stations at Finchley 
Road, West End Lane, Brondesbury, and Kensal Rise the 
line is on a high-lying and healthy land, well adapted for 
dealing with the housing question. There are over 4,000 
acres suitable for building, and it is not available, because 
the railway company do not provide a train service. Тае 
company will not provide trains till the population is theme, 
and the population cannot go until the trains are provided. 
It has been forcibly pointed out that from Hampstead Heath 
there are no trains to Broad Street before 10 minutes to 8 in 
the morning. | | 

The Midland Railway is equally neglectful in assisting the 
great housing questien. From West End station the line to. 
Hendon lies ugh country capable of providing building 
land in large quantities, but the character of. the train ser- 
vice may be judged by the fact that the last direct trains 
from Moorgate to stations on the Hendon line are at 5.37 
and 6.39 p.m. . | 

The Electric Lighting Acts also await amendment for 
removing the power of obstruction on the part of the local 
authorities by limiting them to petition to, and giving 
evidence at any inquiry by, the Board of Trade before a 
provisional order is granted. 

In the present condition of Parliament there is not much 
hope of useful legislation by public Acts in furtherance of 
the interests of the electric industry ; but it is to be hoped 


‘that in the conduct of the Private Bills the Committees will 


afford assistance to the promoters of the Acta for extending 
the powers of enterprising companies, and will discourage 
the efforts of the Socialist party in their endeavours to 
thwart private trading and extend municipal speculations, 
which have already involved such heavy losses to the rate- 


payers. 


‘GUARD WIRES AGAIN. 


WHAT a vexed question this is; а question which will 
remain vexed, and a prolific source of vexation, till the 
guard wire itself 18 no more. 

What with editorial articles and gratuitous correspondence, 
what with reprints of learned papers, and learned criticisms 
of those papers, the ELECTRICAL REVIEW has dealt with the 
guard wire from every point of view; yet not too fully, not 
to the point of redundance, if the vital importance of the 
subject, its lively interest to the chief parties concerned, be 
considered. 

With our known loyalty to Government we touch our: 
hats, and name H.M. Post Office as the premier party con- 
cerned, endeavouring to make it clear at the same time that 
not a fraction of the kow-tow is addressed to the National 
Telephone Company, which is seen, to the surprise of all, 
linking arms with, and breathiug soft conspiracies into the 
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ear of the august Department; while, greater wonder still, 
opposing these born antagonists, stands a solid homogeneous 
mass, which, when analysed out, is seen to consist of two 
kinds of atoms as heterogeneous as it is possible to con- 
ceive—to wit, the tramways owned by public bodies and by 
public companies. 

Unfortunately, as regards the second pair, the wish is 
father to the thought, as the battalions are only in skeleton 


form. However, the nucleus is there, and the recruiting · 


sergeants are bestirriny themselves to rally every fighter to 
the standard. The colours have not appealed in vain to the 
ELECTRICAL REVIEW, which has onoe more pipe-clayed its 
belt and is marching to the front, calling on all in the way 
to fall in and follow the band. 

The actual fiery croas reached us by the hands of the 
secretary of the Tramways and Light Railways Association, 
who drew our attention to the proposed new regulations on 
the subject of guard wires lately issued by the Board of 
Trade. These, if sealed, will increase to a considerable 
extent the burdens which the same department has already 
piled on electric traction undertakers at the instance of 
owners of m e wires. 

Early last year the Electrical 'Trade Section of the London 
Chamber of Commerce interviewed the P.M.G. with regard 
to the regulations which the Board of Trade are now pro- 
posing to adopt. Put briefly, the P.M.G. demands—was 
demanding last year even—that wherever trolley wires and 

wires are 
and above the trolley wires, not only shall hooks be attached 
to the span wires or bracket arms, but guard wiring shal be 
erected as if the message wires were actually crossing ; and, 
where the two sets of wires are very close, such guard wires 
shall belaced.  . 

Now, во far as we understand the case, the position taken 
by the tramway undertakers is that the P.M.G. has abso- 
lutely no right to dictate his “ requirements,” as the clauses 
for his protection inserted in the Acts and Orders refer 
merely to the injurious affection of the message lines by 
induction or leakage from the tramway wires, and not аё all 


to protection from damage which can occur only if the. 


message wires themselves fail in which case the tramway 
undertakers maintain most strongly that any damage 
resniting is due to the faulty construction, or inefficient 
maintenance of the message wires, against which they 
cannot be reasonably required to guard. The Association 
in their reply to the B. of T., view the whole question in a 
way which should appeal to every fair-minded man. They 
raise no objection to the usual guard wiring arrangements, 
bat they have drafted amended readings for the other 

posed regulations, E 

It is proposed that, when crossing wires are erected affer 
the trolley wires, the cost of the guard wires shall be borne 
by the owners of the crossing wires. At the present time 
there is much uncertainty as to payment for work done 
under these conditions: although it seems only equitable 
that the late-comer, who is also someone who feels that his 
wires are likely to fall, should be mulcted, and we shall 
be glad to see litigation saved by the insertion of this 
clause. 

Tbe Association propose that, where guard wiring would 
be difficult, on account of the great weight of crossing wires, 
or for other reasons, and where such guard-wiring might 
prejudice the proper and safe working of the tramways, 
cables carried either overhead or underground shall be 
substituted for the crossing wires, the reasonable cost of 
conversion being borne by the tramways. No objection is 
raised to the use of hooks, placed on span wires, and on the 
tie rods of bracket arms, to catch falling parallel wires; but 
guard wires, and the lacing of guard wires as a means to 
prevent contact between the trolley wires and a falling 
parallel wires, are classed as impracticable; and we think 
that every tramway man in the country will endorse this 
statement. In order to deal with these parallel wires, the 
Association suggest that a single well-earthed wire should be 
stretched either between the tramway poles or between the 
message wire poles themselves. 

The fact is, that parallel wires cannot be absolutely 
prevented from touching the trolley wires if they are broken 
in a strong wind, but it is quite possible, by the very 
simple means suggested, to ensure a good earth connection 


parallel, the latter being within 30 ft. 


before contact, thus avoiding any danger to lieges or instru- 
ments. | 

The G.P.O., and the N.T. Company say that, as their 
wires never did any harm before the overhead trolley 
appeared, therefore they should be allowed still to let them 
rot on the poles, and fall around for ever, regardless of the 
progress of the rest of the world. EE 

The tramway undertakers hold that, on the comparatively 


few occasions when their wires fall with damage, they are 


quite willing to pay the piper, but they do not relish the 
idea of paying as well for a tune someone else has called. 

. Much lasting good will result if the efforts of the Associa- 
tion are crowned with success, but they will have a tough апа 
uncertain fight unless they are backed by all the tramway 
interests in the country. | 

The existing guard wires prevent one wire from contact, 
while nine accidents of various kinds are happening on 
account of the guard wires themselves. To what proportions 
would these accidents be raised if the P.M.G. and his mimical 
conspirator obtuin the sealed acquiescence of the B. of T. to 
their burdensome requirementa ? 


А 


POLYPHASE WORKING. 


THE vitality of any branch of pure or applied science may 
nob unreasonably be inferred from the amount of discussion 
which arises in connection with it. Judged by this standard, 


the outlook in electrical engineering is certainly a hopeful 


one; few subjects have excited such animated discussions in 
technical circles as those which engage the attention of elec- 
trical engineers.\ D 

Apart from what may be regarded as single combats or 
insignificant skirmishes—isolated discussions of mere ques- 
tions of detail—there have arisen, from time to time, 
problems which have given rise to battles royal, and have 
caused the entire body of electrical engineers to split up into 
opposing camps. At one time it was the battle of con- 
tinuous versus alternating currents ; now it is the battle of 
the phases. 

Slowly, but surely, the interest taken by electrical engi- 
neers in this country in polyphase working is increasing. 
Polyphase currents have come among us, and can no longer 
be ignored. A careful study of the complicated problems 


presented by them becomes imperative, and any effort to 


elucidate such problems is to be heartily welcomed. 

Mr. Eborall is to be congratulated on his successful efforts 
in this direction. We are already indebted to him for the 
excellent paper on ** Polyphase Sub-station Machinery," read 
before the Institution of Electrical Engineers last year; and 
this debt will be further increased by his Howard lectures. 

To compress a fairly complete account of all the main 
features of polyphase working into the space of four lectures 
is no easy task, and we cannot help admiring the way in 
which Mr. Eborall has succeeded in accomplishing it. The 
Howard Lectures are by far the best and most readable 
account of polyphase working which we have, as yet, come 
across. The lectures, we are glad to hear, are to be pub- 
lished in book form, and will, no doubt, undergo a process 
of expansion and correction. 

The standardisation of large polyphase generators fur- 
nishes an excellent example of the danger of making rash 
predictions. It is not so very long since we were assured 
by some writers that the inductor type of generator was the 
machine of the future; no moving coils, thoroughly sound 
mechanical construction, and what else could be desired by 
the most exacting of critics ? To-day all this is changed : 
large fly-wheel generators are supplanting their rivals of the 
inductor type ; experience having shown that, from an elec- 
trical and magnetic point of view, generators of the inductor 
type possess certain undesirable features. 

There are one or two points connected with Mr. Eborall's 
treatment of the subject of polyphase generators to which 
we wish specially to refer. In dealing with the advantages 
of a distributed winding, he says :—‘ Moreover, a sinusoidal 
E.M.F. wave results," This inoffensive-looking little sen- 
tence suddenly brings back to our memory the din and noise 
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of another long-fought battle—that of the pure-sine versus 


the distorted wave-shape. What intrinsic value is there in. 


а pure-sine wave? When we are dealing with verv long 
transmission lines, or with underground cables, or, in general, 
with prol. ams involving the consideration of capacity, the 
absence of harmonics in the wave may become an important 
consideration. But from many other points of view, a dis- 
torted wave of special shape, to be used for a special class 
of work, is undoubtedly preferable, or, at any rate, not 
inferior to, a pure-sine wave. In considering the ampere- 
turns of a three-phase armature, Mr. Eborall deduces the 
constant multiplier which converts the product of armature- 
turns and R. M. S. value of current into armature ampere- 
turns, by taking the case of a two-pole machine. He then 
states that the constant derived is, in practice, found to be 
too small, and explains this by saying that the armature 
current does not obey the sine law strictly. The fact is, that 
this constant in any actual machine (even in one with a 
perfectly pure-sine wave) is greater than that obtained by 
him, for the simple reason that in practice no two-pole 
machines are ever used. The value of the constant increases 
with the number of poles, and the reasoning employed by 
Mr. Eborall holds only for the special cage of an ideal two- 
pole machine. 

The treatment of polyphase transformers is thoroughly 
satisfactory, their advantages over those of the single- 
phase type, the advantages and disadvantages of star and 
mesh connections of their windings, and the important 
part which they play as regulators in a polyphase. system 
being very clearly and fully explained. 

The lecture dealing with polyphase induction motors will, 
"we hope, undergo some correction and considerable expan- 
sion before appearing in book form. We notice the time- 
honoured statement that the iron losses in the rotors of in- 
duction motors are insignificant. "There seems to be little 
direct experimental evidence in support of this view. Such 
measurements as have been carried out seem all to point the 
other way, viz., that ‘he iron loss when the rotor is at rest 
differs but little from the iron loss when the rotor is running 
under normal load. This experimental result probably 
accounts for another well-known fact; viz., that in the case 
of induction motors, the actual iron loss is always found to 
be considerably in excess of the calculated one (on the sup- 
position of negligible iron loss in the rotor), The elegant 
diagram due to Heyland is very clearly explained. It seems 
a pity that no reference is made to an extension of the 
diagram to the case of an induction motor running above 
the speed of synchronism, and acting as an induction gene- 
rator. Such induction generators possess many interesting 
features, and their behaviour has been studied in detail by 
Leblanc, who advocates their use under certain conditions. 

When the Howard Lectures, revised and expanded, appear 
in book form, we sball have an important addition to the 
meagre literature of polyphase currents in the English 
language. 


CORRESPONDENCE. 


The Testing and Management of Electric Motors. 


I am sure a great many of your readers, besides Mr. 
Cramp, must have been surprised to read, in your issue of 
January 8rd, in Mr. P. T. White's article on * Testing aud 
Management of Electric Motors," that a good nlan to test for 
the field connection is to experiment with the starting 
switch, with the armature leads disconnected, so that when 
you get a flash by breaking the field circuit, you know that 
the connections are right ; but he forgets to add that by 
so doing you have probably broken down the field. That’s 
a mere detuil, but it’s very amusing reading, since, just 
before coming to the instructions, Mr. White talks about 
injustice to manufacturing engineers. : 

Although Mr. Cramp points out that this method of test- 
ing for field connections is bad practice, he does not suggest 
another. A method that I employ is the following : Always 
put the starter in on one side of the system, say the negative, 


testing for this in the ordinary way, either by using a piece of 
test paper or а glass of water ; the shunt is connected to the 
starter, so that all one has to do is to connect the shunt wire 
of the starter to the positive side of the field on the motor. 
Putting the starter always on one side of the system has 
other good points besides this, especially in а large works 
where a number of motors are running. 

Mr. White says in hint No. 6 ** That the starter is not by 
any means intended for a shunt breaker.” I would like to 
point out that any starter that admits of the shunt circuit 
being broken ought to be scrapped. Hint No. 7 is rubbish, 
unless intended for series motors, and even then the efficiency 
does not begin to fall off until somewhere about three-quarter 


_ load is reached. | 


I am pleased to see this matter taken up by a technical 
college man, because it is so often supposed that nothing 
practical is taught at those places. If Mr. White had 
attended the Central Technical College he would have known 
better than to write such stuff to a leading electrical paper. 


EN Frank Powell. 
Doncaster. 


I notice that there is. another Richmond in the field Mr. 
Wm. Cramp, of the Central Technical College—and I am 
therefore under the necessity of further trespassing upon 
your columns for a reply, which I shall make as brief as I 
consistently can. | 

It is strange, passing strange indeed, that no sooner has а 
man taken up the pith balls and glass rod of science than he 
becomes obsessed by the idea that science is as a closed book 
to all except himself. In his letter Mr. Cramp makes two 
assertions, and he himself assumes a very controversial and 
dictatorial tone, yet he does not advance one tittle of proof in 
support of his contentions. When anyone takes up his pen 
to write for, or to, a technical journal, he must be prepared 
to show that he bas at least an elementary knowledge of the 
subjects upon which he writes, and that he can leave the 
idiosyncrasies of his rostrum on one side for the moment. 
The bald assertion that I said so-and-so or did such-and-such 
will rot do. There is by far too much of the * there is no 
appeal beyond C——— about the tone of this letter to please 
those who do not go to the C.T.C. for their science, and who 
cannot accept that body as an irrefutable authority. 

I must refer Mr. Cramp to his text-books. In them he 
will find certain formulæ which havea direct bearing on one of 
his subjects. Using the ordinary forms here are a few :— 


w E (е — E) 
CW ee — Ey 
or, finally, 


it^. E 
We 

This is the mathematical law of efficiency, and it is 
known as the law of Siemens. By it we see that the effi- 
ciency of a motor is' as near unity as possible when the 
values of h and e approach each other as near as possible. 
Now / equals the power utilised, which in its tuin equals 
the difference between the total power supplied and the lost 
watts, or 

w = ес — CR, 


By the help of the calculus, or even without it, it is 
possible to find: when the greatest value that w can possibly 
have, will occur under all and every condition of load. | 

I have stated in hint No. 6, p. 9, That the starter is 
nol by any means intended to be a shunt breaker," 
and Mr. Cramp takes exception. Had he waited for the 
conclusion of the articles he would have saved himself 
much tribulation. Let Mr. Cramp and his studente 
trace out the connections of a motor circuit, or take the 
diagram given on p. 9, and keep in view the following facts: 
—The exigenties of everyday work forbid in many cases, and 
especially in the case of large motors, the removal of the 
motor armature in order that the commutator may be trued 
up; that for this process the machine is driven usually by a 
small motor ; that motor commutators are encased, and of 
necessity somewhat inaccessible; that large machines are 
multipolar, and consequently the removal of the brushes 


Vol 50. Мо. 1,961, Janvany 24,1902] THE ELECTRICAL REVIEW. 


129 


from one spindle is, from the point of view of economy and 
time, sufficient; that faults causing the flats and 
irregularities which the process of truing up is intended to 
remedy, may be present, and that the tools used for the 
purpose may be, and asa matter of fact are, rested upon some 
part of the motor case—then ask themselves why it is that 

the starter is ло! by any means intended to be a shunt 
breaker, when the reason why it is noí will stand before 
them plain and palpable. The cut-outs will have been 
removed from the source of supply, and the starter 
їв аі the “off” position. The “shunt” of the motor is 
apparently broken at the starter, so there is no apparent 
reason in fhe circumstances why the motor should act as a 
generator when driven. Now let the armature main be 
traced from the motor terminals, and the real, as dis- 
tinguished from the apparent, condition of affairs becomes 
evidenced. The “shunt ” is not broken at the starter; it is 
continued through it from a to 8, and thus completes the 
circuit. When some blinded operator, neglectful of the hint 
given, finds his way into the outer world from the seclusion 
of the hospital, his best course will be to offer himself to 
some technical school as a living proof “that the starter is 
not intended to be a shunt breaker.” Let it be as a lesson 
unlo the musicians. 

In the wording of paragraph 5 in his letter, Mr. Cramp 
is decidedly unfortunate. I do not forget that “there will 
be a large electromotive force of self-induction induced in 
the windings of the field itself," but I do fail to see what a 
laminated field has to do with the position he advances. 
Whether the magnets are laminated or not, the armature will 
lie in a magnetic field. Whether the brushes are raised or 
not will not, in the circumstances, affect matters, even 
though the armature in iteelf were not a closed winding. 
Neither has Mr. Cramp, nor anyone else, nor have I myself, 
ever yet known of a magnetic field with a closed winding. 

Unhappily, Mr. Cramp is so sparing of his data that I 
am not in a position to gauge his exact knowledge of 
the subject, though I must assume, from the position 
he holds, that he is an able man. What is it 
that Mr. Cramp fears? Where are the necessary par- 
ticulars as to the design and condition of the motor or 
motors that Mr. Cramp asserts he has known damaged 
by the method? Does he fear the breaking of a circuit 
of high induction? Are there not in everyday use 
cols of higher induction than those of any motor, the 
circuits through which are made and broken with appalling 
rapidity and impunity? What is the greatest E.M.F. of 
these coils, and what special precautions are necessary ? 
Does Mr. Cramp forget that an armature forms in itself 
s closed circuit of high induction and low resistance? 
What bearing will this latter fact have upon his conten- 
tion ? Has he opened the armature circuit, and then 
closed same by the introduction of suitable apparatus, and 
= the matter practically, and if so, what was the 
result ? 

The design of the schools is different to that of the 
workshop. The latter follows certain lines which are 
determined by certain technical laws, and also by laws of a 
wholly empirical nature. These.laws are founded on experi- 
ence, and experience alone. The design of the dynamo and 
motor of commerce is conducted under certain limitations 
which do not obtain in the schools. At another, and more 
fitting, opportunity I will enlarge upon this matter. 

Itis when Mr. Cramp comments, without authority, upon 
the mis-atatements and wrong methods advanced and advo- 
cated in the technical press, that the writer’s gorge rises 
within him. Does Mr. Cramp forget that the technical 
press exists for the instruction and information of engineers, 
and others who are not engineers? Before he reduces to the 
rank and value of waste paper many valuable articles and 
classical papers and reviews—which cannot be controverted 
by anything ever likely to emanate from the Central Tech- 
nical College—let him pause and consider. The interval so 
occupied will be fruitful of wisdom. It is only the half 
knowledge of a subject, unboosted by practical experience, 
which sends into the world so many 8 ineptitudes. 
Personally, I have the greatest respect for the writers of the 
technical press, and I can, with every. confidence, commend 
their to those students who doubt the infallibility of 
their lecturers. In the present. year's issue of this paper 


there is an article on sparkless commutation with fixed lead, 
which will do much to assist them towards an eraci know- 
ledge. 


Wigan Electricity Works, 
January 18ih, 1902. 


P. T. White. 


Distribution Cables for Three-Phase Working. 


Referring to the article upon “ Distribution Cables for 
Three-Phase Working" which appeared in your issue of 
10th inst., I observe it states that there is no necessity to 
cut the conductors when making a connection to a consumer. 

This is, of course, an undoubted advantege, but the 
manner in which it may be effected is not quite so obvious. 
With lead-sheathed cables of the design shown, whether 
laid on the solid system or drawn into conduits, there 
appears, at first sight, to be considerable difficulty in 
separating or spreading the cores sufficiently to admit of the 
soldered joint being made, and there would be considerably 
more difficulty in properly insulating the joint afterwards, 
owing to the practical impossibility of getting any “slack” < 
cable when the cores are twisted inside the lead sheath. 

As this class of cable is likely to be extensively used in 
the future, I suggest that it would be of general interest if 
the cable makers would complete the description by giving 
details of the method of jointing for consumers’ connections, 
both for three-core power supplies and one core to neutral 
for lighting supply. 


January 20th, 1902. 


M. R. 


With reference to an article by Mr. S. Woodfield in the 
ELEOrRICAL Review for January 3rd, he states that :— 
“Concentric cables are out of the question for satisfactory 
results for three-phase working,” but in districts in which 
a lighting load only is probable, could not the inners 
of the existing cables be equally divided between the ends of 
the star windings and the outers connected to the neutral 

int ? 

v an article on * Distribution Cables for Three-Phase 
Working" in the ELECTRICAL REVIEW for January 10th, 
a statement is made that, for concentric cables, the serious 
objection to having to cut conductors at every consumer's 
box cannot be overlooked ; indeed, three-core cable is, on 
account of this objection, rapidly coming into use for con- 
tinuous current; but I should like to know of the three- 
core cable it is unnecessary to cut when laid taut in the 
ground. I have found it necessary to cut three-core cables 
in order to separate the cores sufficiently to get fittings on. 

Can you inform me if there is a book published dealing 
with the practical testing for faults on heavy electricity 
mains (not for submarine cables), and one describing methods 
in which tramway return currents are not liable to make 
accurate testing impossible ? 

I should also be obliged if you could arrange for an article 
to be given by one of your contributors on the testing for 
faults by the telephone method, with sketches, diagrams, &c. 

If you know of à method by which a fault on, say, ) mile 
of 1 sq. in. cable can be located, several readers and myself 
would be obliged for the information. 

Query. 

[Messrs. Stuart A. Russell and Е. C. Raphael have written 
books on practical testing.—Eps. ELEC. REv.] 


A Merry Christmas. 


A wet day, and thawing fast after severe frost. Опі- 
Side assistant preparing to spend the day at a friend's 
house, and pitying the poor beggar, Brown, on shift at the 
works. | 

Knock at the door, and note handed in by landlady 
(who states bearer is waiting), which reads as follows :— 

* Dear —— ,—Merry Christmas, old chap! Dead short 
on No. 6 Н.Т. feeder ; have telephoned the chief.— Brown. 
P.S.—You can use the bearer to get jointers and labourers 
out.” The bearer, a greaser, is forthwith sent for men, with 
instructions for them to bring tents, tools, &c., to faulty 
district, which, as bad luck will have it, is the best resi- 
dential one in the town, where the mayor and all the big bugs 
live. 
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10.30 a.m.—Faulty section localised between two dis- 


connecting boxes about half-a-mile apart by the primitive 


method of disconnecting section after section, and running 
an alternator up on the faulty feeder after disconnecting 
each section: the faulty one is found when the fuse does 
not go. Jointers sent to consumers on this section to 
examine and switch out house transformers; they return 
about 12.30 with news that they are unable to get into 
several houses, the occupiers evidently spending the day 
with friends. | 

1.0 p.m.—Raining faster, and fog coming over. Brown 
informs the mains assistant by telephone that the mayor, 
chairman, and Major Slashem have rung up, and want 
the light —they cannot see to eat their lunch; and as he 
is unable to localize a fault with transformers on main by 
testing, the only alternative of cut and try at service 
boxes is adopted. | ` 

3.0 p.m.—The shades of night are falling fast; fault 
localised within 200 yards, when а passer-by gives the 
information that the gas men have been working higher up, 
and he thinks one of them struck the electric wire with 
a pick. Не is given the price of a drink to point out the 
place, and when main is bared, а hole larger than a six- 
penny bit and signs of charring set all doubta at rest. 

It is evident that a pick has pierced both armour and 
lead to outer, and the sudden thaw has sodden the paper 
and caused the main to break down. 

The foreman jointer makes a record joint, and juice is on 
and all O.K. by 5.30 p.m., not before there are signs that 
consumers are beginning to be resigned to their fate, and 
making the best of things by decorating the rooms with 
candles stuck in beer bottles. 

The assistant and jointers homeward plod their weary way, 
with empty stomachs and prospects of cold fare, wish each 
other a merry Christmas, and may the devil toast those 


gasmen ! 
Station Engineer. 


The Tramway Junction at Sheffield. 


When your columns are used to disseminate ideas or 
express opinions upon technical matters affecting your 
readers, generally such a channel is invaluable, but I for one 
decline to make you the agency for the exchange of sarcastic 
letters beneficial to no one. 

I had decided not to further trouble you upon the above. 
The real arguments, however, as advanced in my letter, 
have either been misunderstood or purposely ignored by your 
correspondents. 1 appear to have stirred up a feeling 
entirely foreign to my own thoughts, Thesimilarity of your 
four correspondents’ letters may be a coincidence, but it is 
suspicious. 

All your correspondents appear to havea very intimate 
acquaintance with this junction, yet they display an 
astounding ignorance of the details of its construction. My 


statement that the work was unique in its character, is 


sarcastically ridiculed by “ B. B.," and * Permanent Way 
Engineer.” I believe I have seen every English-working 
tramway, and I challenge * B. B." to locate me a similar 
junction with all parts (rails, points, &c.) constructed 
entirely of either manganese or crucible cast-steel, possessing 
the same variable gradients, and entirely devoid of fishplates 
or tie rods, and having the same quantity of metal over a 
similar limited surface area. “ В. B." infers there are 
several. P. W. E." states he has, during 11 years of 
electric traction work, built **many, and far superior." 
Where are they? I repeat my statement, the work is 
unique, every part being built of manganese steel without 
tie rods or fishplates, and seeing that nearly 2,000 cars take 
the junction every day, carrying nearly 100,000 passengers, 
the Sheffield Corporation took a bold step in adopting it. 

I am accused of holding a manufacturer's brief; jealousy 
and inexperience are arguments used against my letter. 'The 
first two I dismiss with the feeling they deserve; to the 
latter I can only say that for 17 years I have, I think, been 
engaged upon as many different systems, and as much line 
mileage as most men. I have not had “11 years electric 
traction experience," like P. W. E.,“ although I have 
a recollection of seeing the first English electric tramway 
opened in 1895 at Bristol, and a few weeks later I saw 


Coventry opened. His experience seems to be a little pre- 
historic. 
What is the object of this discussion? My letter simply 
voiced the opinion of many professional men I have talked 
with. I have not used manganese steel, or had any direct 
experience with it, although I am watching its working in 
various parts of the country. Little as I know of the work, 
I consider that the present junction is far superior for the 
work it has to do than the old pointe and crossings. 
Questions of defective super-elevation, gauge, &c., are copy- 
book phrases one is used to. If the work is successful, and 
stands the severe strain I am told it is now put to, it marks, 
I argue, the most distinct advance in tramway work we have 
had. Personally, I welcome it, simply because I have hopes 
it will successfully compete against American methods of 
manufacture, methods that alone enabled America to obtain 
the recent L. C. C. contract (vide * Engineer's" report). I am 
pro-British enough to feel that public authorities are 
making a very serious error in having foreign-built 
lines, an error that will be seen when small renewals 
are required, especially by a small system. It js 
rarely we hear of America obtaining permanent-way work 
from England. English engineers are a little too prone in 
visiting foreign lines and, copying ваше; if, therefore, your 
correspondents are engineers to any tramway system, Iam 
surprised (with the monopoly of experience they have) they 
have not weloomed an improvement upon our present 
methods. | 
Electric. 


Connector for Testing Purposes. 


I notice in your issue of November 29th last a useful 
connector made by the Silvertown Company. I enclose a 
sketch of the same thing applied to a pair of testing ter- 
minals, which I have had in use about 7 years. 

I find the contrivance extremely handy for testing with 
currents up to about 10 amperes, 


The square plunger is kept out a certain distance by a 
spring, and on pressing the ebonite knob, the two holes come 
into line. 

By inserting the wire and releasing the knob, the spring 
causes a fair grip of the wire. The edges of the holes being 
well rounded, quite small wires can: be clamped without 
being cut. A pair of fuses protect the terminals. 


James Sugden, A. M. I. E. E. 
Twickenham, | | 
January 20th, 1902. 


Poor-Gas Producers. 


I was interested in reading the description of the Taylor 
poor-gas producer in your last issue, and as there are now 
on the matket several producers for similar purposes, I think 
a comparative test of these would be very useful to anyone 
who, like myself, is at present considering the question of 
producer gas. Some few weeks ago you described the Walker 
system, and there are also now, in addition, Messrs. Crossley 
Bros. and Messrs. Schill Seebohm’s patents, the latter being 
made by the Hyde Engineering Company, near Manchester. 

I do not know whether you have seen the system, as 
described, at work at Messrs. Horn's premises in London; I 
have, and the thing that strikes one most is the small space 
occupied by the producer for the power generated, in com- 
parison with other types where gas-holders are used. 

You make a strong point of the advantage of the gas pro- 
duced by this generator being belvw atmospheric pressure, 
but is this really a good pointin practical working, if there 


^ 


Vol 50. Мо. 1,261, JaRvABY 24, 1902.] 


THE ELECTRICAL REVIEW. 


181 


happen to be any slight leaks in valves or pipes. Would 
not tbis, without even stopping the engine entirely, bring 
down ita efficiency considerably ? 

I should imagine that the fact of the engine having to 
draw its gas from the producer would also mean that power 
would be absorbed for this purpose, and this, together with 


the fact that the gas is of very poor quality, would necessi- ` 


tate an engine of much larger size to get the same power, 
than one driven by town's gas or other producer gas of better 
quality. What percentage greater would this have to be? 

The engine described by you as being run from this plant 
is only of small size, and one would like to know something 
about, say, engines up to 60 or 100 B. H. p. 

Such a test as suggested, carried out by an independent 
expert, would help others who, like myself, are seeking infor- 
mation. I am open now to purchase the best and most 
efficient gas generator on the market. 

Enquirer. 


[For reply see our “ Notes" columns.—Ens. Brec, Rv. ] 


Electric Feed Pumps. 


I &m sorry that I offended such an eminent firm as Messrs. 
Mather & Platt by neglecting to mention their speciality in 
electric feed pumps. I have, myself, designed a feed pump 
which is regulated by & method equivalent to altering the 
length of the stroke, but it would not hurt my feelings in 
the least if Messrs. Mather & Platt or anyone else told me 
that they had never heard of it. 

I was aware that a direct-coupled electrical pumping set 
had been installed at Bristol by Messrs, Merryweather and 
Sona, bat should like to hear of others. The pumps referred 
to are neat and compact; the cylinders being arranged, like 
those in Brotherhood’s engine, 120° apart, allow the three 
rams to be driven by onecrank. Information regarding the 
working performance of this set would be interesting. 


A. Johnston. 
January 2181, 1902. 


Large Engines for Traction Work. 

In reference to your article on * Large Engines for 
Traction Work," it is quite true that in no other country 
in the world can we find high speed engines of the quality to 
be found in Great Britain. The proof of the high speed 
being wanting in other countries is, that it is only quite 
recently that the big foreign dynamo makers have got ont a 
line of machines for these special engine speeds, and some of 
them with great misgiving as to their success on this 
account. As regards the enormous strength of parts 
being required in engines for traction work, this is certainly 
one American theory which will not bear investigation. 

As my company have many engines which have been 
running for a considerable time with complete success on 
30 per cent. overloads for as much as 15 minutes at 
once, and 100 per cent. momentarily, but none of these have 
the extra heavy parte as required by American practice, I 
fancy the reason for their success lies in the fact that they are 
lubricated efficiently, and that they have the large crankpins 
and crosshead pins of English practice, the crankpins being 
the usual weak part of an American engine. I have seen 
the Glaggow engines three times, and quite agree with you in 
all your remarks, but still these are representative of the 
best American practice. The last time there I counted 
seven greasers and two engineers to attend to one of these 
seta, and it was not a trial run, as the engine had been 
running in service for a considerable time. But why all this 
complication of gear, &c., which causes the Corporation to 
pay so much money in wages when the same end can be 
attained in another way’ Why Corliss gear and its 36 
jointa (in an average gear) and four stuffing boxes, each 
joint being dependent ona grease cup and a man to fill it, 
and consequently a filthy gritty engine? Your readers, no 
doubt, will say, But what about the steam consumption ? 
Well, this can be obtained by simpler means and with valves 

much more suitable for superheated steam. Are their 
engines more economical than a marine engine? I think not. 
For land purposes the link motion would be omitted, and you 
Will bave, for one cylinder, one gland, one valve guide, one 


eccentric rod joint, and one eccentric in place of the multitude 
of joints in a Corliss or grid valve gear. If you adopt 
the high-speed engine builders’ ideas, and enclose everything 
and fit forced lubrication, we have an engine that will 
beat the Corliss or grid-valve engine hollow for maintenance 
and reliability, the one being a straightforward job, and the 
other, with its grid valves in cylinder covers, &c., badly 
drained, unget-at-able (if I may use the word), and not 
reliable, or Corliss valves, which nine people out of ten 
think are perfectly balanced. I grant they are almost 
balanced when open, but not until then. If working with 
steam of 150 lbs. pressure, and 250° superheat, it is this 
want of balance, and difficulty of lubrication, which causes 
the Corliss valve to commence cutting. The exhaust Corliss 
valve is as bad as the steam valve, as it is more unbalanced — 
than the former. | 

As regards economy, my firm tendered for some large 
6,000 н.р, sets recently, and guaranteed, under heavy penalty, 
104 lbs. of steam per l. N. p.; also they guaranteed that one 
engineer and two greasers should be able to run the two 
sets, the saving in this latter item alone being equal to 


` £15,000 capitalised at 5 per cent., as compared with the 


American engines at Glasgow. 


Wm. Stead. 
. Patricroft, January 20th, 1902. | 


Copper Conduetors. 


I should be glad to know upon what basis the I.E.E. 
Committee on Copper Conductors fixed the carrying capacity 
of wires and cables, as given by them. І presume the for- 
mula is a combination of area and surface. Perhaps some 
of your readers would enlighten me. 

Enquirer. 


~ 


SOLDERING FLUIDS.—A correspondent asks us whether 
the use of patent soldering fluids in jointing cables is really 
so deleterious to the cables or insulation as it is generally 
supposed to be. The unanimity of authorities on fire risks, 
&c., on this point is so striking, that we are inclined to be 
somewhat sceptical as to its validity, but having invariably 


used resin for the purpose, we are unable to point to any 


instance of good or bad results with soldering fluids—which 
are general more or less closely related to zinc chloride. 
We should be glad to receive particulars of actual experi- 
ence gained with these fluids, pro and con., from any of our 
readers who have been bold enough to transgress the resin 
regulation. 

Venice turpentine was advocated for the purpose many 
years ago. Is it ever tried now ? 


A correspondent writes :—‘ As a reader of the REVIEW 
for some years now, I would be much obliged if you, or 
any of your readers, could let me know of a special fitting 
that is made suitable for a baker’s oven. The lamp will 
have to stand over 500°, and the fitting would have to be 
very strongly put together. A reply through your columns 
would greatly oblige.” 

[Perhaps some of our readers can assist the writer of the 
above.—Eps. Ё.с. REv.] 


HELD Over.—Owing to pressure upon our space, several 
letters are unavoidably crowded out this жеек. — Ens. ELEC. 
Rev. 


WIRELESS TELEGRAPHY v. SUBMARINE 
CABLES. 


II. 

AFTER last week's article had gone to press we noticed in 
the daily papers that Mr. Carnegie was about to interest him- 
self commercially and scientitically in Mr. Marconi's inven- 
tions. l'his would doubtless be a good thing for his Wireless 
Telegraph Company if, ав we understand, an appeal to 
the public for further funds is imminent, and as for Mr. 
Carnegie, he can well afford to indulge in anything that 
takes his fancy, 


E 
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According to an American scientific journal, Mr. Marconi's 


experiments are somewhat costly, each mast 130 ft. high : 


meaning the expenditure of 31,200. He proposes to build 
towers for permanent stations, as masts are so troublesome, 
and he does not see why the rate for trans-Atlantic messages 
should not be reduced to 1 centa word in future. 

Marconi will have to send more words a minute than 
he can transmit at present, or his expenses will, we 
think, exceed his receipts, judging from the amount 
of electrical energy he has to expend in his wireless 
signalling ; a matter to which we referred at some 
length in our issue of the 3rd inst. Continuing the ex- 
pressions of opinion given in our previous article by men 
whose lives have been mainly devoted to submarine telegraphy, 
Sir Henry Mance says that, considering the advertisement 
which has been given to Mr. Marconi by the Anglo-American 
Cable Company, one can hardly be surprised that shareholders 
in submarine cable stocks should feel a little nervous about 
their investments. It is to be hoped, however, they will 


have the good sense not to be in too great a hurry to sacrifice · 


their holdings. That wireless telegraphy has come to stay 
must be perfectly clear to anyone; that it will be extremely 
useful in certain cases, there can be no doubt; but he 
declines to believe that it will ever be a commercial rival to 
any submarine cable of moderate length. Мо individual or 
company can monopolise the ether; the systems failed 
during the yacht races in New York because neither 
station would give way for the others, and he 
believes somewhat similar results have been observed 
on board His Majesty's fleet when experimenting with 
wireless telegraphy. He does not doubt that some 
sort of signal was received by Mr. Marconi during his recent 
experiments on the other side of the Atlantic, but he mentions, 
for the information of those interested, that the earth 
current variations in a long submarine cable frequently 
produce a signal resembling the letter ** S." The selection 
of this letter by Mr. Marconi for use in his experiment was, 
therefore, rather unfortunate. 

The dream of our philosophers of old has been realised, 
concludes Sir Henry, but whether there is any money in it 
is quite another question. | 

Mr. Willoughby Smith, of the Gutta-Percha Company, 
writes :— 

* Mutual adjustment to prevent interference may be pos- 
sible, and, I am told, has been successfully tried with two, or 
perhaps three, sets of apparatus working in great proximity, 
but this is very different from the fine distinction in wave 
lengths necessary for the intermingling multitude which 
would be required to take the place of existing submarine 
cables ; and I cannot see how any laws or patents could pre- 
vent intentional disturbances. 

* If for the moment we reverse the situation and assume 
that wireless telegraphy was originally introduced, so that 
we had for the last 50 years known no other method, I am 
confident that the invention of submarine cables, with their 
direct connection, consequent privacy, and ease of working, 
would be hailed as an enormous advance and improvement 
upon the older method." 

This assumption, as our readers will remember, was also 
brought forward by one of our correspondents in the article 
we published last week. | 

Mr. John B. Hooper, of Hooper's Telegrgph Company, 
expresses himself in the following manner :— | 

“ The success of the submarine telegraph service, especially 
over-sea messages, is dependent upon accuracy and speed of 
transmission and secrecy. With code messages the risk of 
mistakes being made is greater, but the errors on the sub- 
marine lines are, comparatively speaking, few. 

“The cost of transmitting messages is largely due to the 
expenses incurred (beyond the interest and sinking fund on 
the prime cost of tlie submarine cables) for collating, trans- 
mitting, receiving and distribution, and the general expenses 
of a telegraph company. These expenses would apply to the 
wireless telegraphy, and would fall more heavily on any 
retardation of speed in transmission. 

“ І believe the speed now attained in working through the 
cables laid in the North Nea is (by the duplex system) 80 
words per minute, tliough this may be exceptional as com- 
pared with other systems. A business man will be prepared 
to pay for speed and accuracy and secrecy, and so far as the 


dots of the Morse S. 


Marconi wireless telegraphy has been worked, I do not see 
any likelihood of the business of the submarine telegraph 
companies being interfered with. 

* Referring to Palmer’s index of the Times for the three 
years 1877—8, when the electric light was first introduced, 
we find recorded on July 7th and 9th, 1877, * Heavy Fall in 
Gas Shares, and on October 11th and 12th, 1878, * Notes 
on Panic in Gas Shares.“ Referring to Mr. James N. 


 Shoolbred's Papers in 1878—9, as published in the Reports 


of the British Association for those years * On the Present 


State of Electric Lighting, 1877, апа ‘On Recent Advances 


in Electric Lighting,’ 1878, and comparing the more or less 
perfect systems of electric lighting and motive power of 
to-day with the systems then in use, one would have expected 
the gas industry to have been annihilated. Instead of this 
I read lately a statement in a weekly electrical paper as 
follows :— 

“< Electric lighting dates for all practical purposes from 
1890, and gas lighting from about 1810. And yet, after a 
commercial existence of nearly a century, we find the gas 
industry of the United Kingdom still advancing at such a 
pace that the mere annual increase of its income is greater 
than the total income derived from the sale of electrical 
energy all over the country.' 

* My belief is the submarine cable companies will do as 
well in the future as the gas companies have done hitherto.” 

Mr. J. T. Wilmot, of the Commercial Cable Company, 


writing from Waterville, says :— 


“In reply to your inquiry, І am very strongly of the 
opinion that the scare amongst the holders of submarine 
cable stocks is not at all warranted by anything yet 
accomplished, or in view of being accomplished, in the near 
future in wireless telegraphy. Admitting that Mr. Marconi, 
when in Newfoundland, actually succeeded in catching the 
signals from the Lizard, as he claims to have done, but 
which, as a fact, still remains to be demonstrated, that is a 
very small step towards the practical success to be reached 
before the existing cables can be considered in jeopardy, and, 
until something very much more tangible is arrived at, I 
think holders of cable stock need not feel the least alarm. 

* What does Mr. Marconi claim to have done? He pre- 
arranged that at certain times on certain days the Lizard 
Station was to transmit the signals representing the three 
He was not able to get anything 
in his coherer, which would be of the most delicate pattern 
his extensive experience would enable him to make ; but, by 
connecting a telephone to his kite line, he asserts that he 
could distinguish these. Possibly he is correct ; these signals 
are of such & character that they would carry if anything 
would. You or I could not have detected them. It was 


only his highly trained ear that could do so. How extremely 


frail was, therefore, his result, and how easily might the 
same have been produced by the numerous local causes which 
we all know so well affects the delicate little telephone. 
What an enormous gulf separates these little uncertain 
sounds heard or fancied in a telephone from the conditions 
that must be reached before the system can approach a com- 
mercial basis. 

* We have read of the failure of the Marconi apparatus 
in South Africa, owing, I believe, it is stated, to the moun- 
tainous nature of the country. It is evident that communica- 
tion is possible over much longer distances at sea than on 
land, but it seems to me inconceivable that what could not 
be applied through comparatively short distances in South 
Africa should on another part of the earth’s surface sur- 
mount what, owing to the earth’s curvature, amount prac- 
tically to an enormous mountain, as Prof. Fleming says, 
110 miles high, only three of which are water at the point 
of its greatest depth, and make its influence manifest all 
those hundreds of miles apart, even although the upper 
strata of the atmosphere or the ether beyond may possibly 
act as a resonator and assist the propagation and deflection 
of the waves. I need scarcely remind you how far short of 
all this the communication with shipping at sea has fallen. 

* Before there can be any attempt made to compete with 
the cables, there are three far-reaching conditions necessary 
that must be attained by our * wireless' friends after they 
have succeeded in passing plain, intelligible signals across 
the Atlantic, which, mark you, they have not yet done ; and 
these are, first, to produce a means of absolutely confining & 
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Marconi message to the particular receiver for which it is 


intended, to the exclusion of all eavesdroppers; second, 
methods of syntony will be essential that will enable 
an indefinite number of lines to bé worked in both 
directions at a good speed; third, a monopoly of the 
particular wave lengths that are essential to them, to prevent 
any rivals from setting up rival apparatus for producing rival 
waves, and so upeetting the whole apple-cart. None of 
these are in sight. | | 

^ I have had a considerable experience in telegraphy, and 
in the light of that experience, have no hesitation in giving 
it a8 my opinion that the cables are going to hold their own 
as a reliable and rapid means of communication. 

“That wireless telegraphy has a vast field of usefulness 
before it is undeniable, but I can see nothing in any of the 


resulta so far achieved by it that need alarm cable share- 


holders. 

Mr. John Rymer-Jones, one of the ablest cable experts 
known to us, sends his views of the situation in the following 
terms :— | 


“That atmospheric or other stray electrical discharges 


shonld have produced on the Newfoundland receiver several 
repetitions of ‘S’ at the time when this particular letter 


was being sent by arrangement from the Lizard Station, or 


that one so expert with his own apparatus as Mr. Marconi 
should mistake outside disturbances for actual signals, seems 
as improbable as that a wireless system known to have 
worked successfully for the hitherto record distance of 186 
miles should be incapable of showing some faint evidence at 
least of its far-reaching influence even to a distance of 


2,170 statute miles, notwithstanding that the aerial con- 


ductor for the 186 miles (between St. Katherine's Point, Isle 
of Wight, and the Lizard) consisted of four parallel wires, 
instead of only one, and the height (48 m.) apparently much 
greater in proportion than that at the Newfoundland end. 
(m the other hand, the evidently spasmodic and feeble nature 
of the three equal impulses received at equal intervals of 
time, and forming one of the most simple letters to record, 
scarcely justifies the scare which has possessed nervous cable 
shareholders. | 

" [n view of the marvels achieved by wireless telegraphy, 
the rapidity of the progress already made, and reasonable 


probability of further improving the system, it is natural 


that holders of cable stock should be prepared for further 
wonders, and be a little uneasy on the strength of Mr. 
Marconi's sanguine expectation that regular signalling will 
te possible when the electric impulses emitted from the 
Lizard Station are increased in intensity; but it is scarcely 
necessary to point out that receiving a succession of simple 
letters like 8 is а very different thing to a practical 
system, which, before it сап prove a really serious rival to 
cable telegraphy, must combine the all-important considera- 
tions of speed, reliability, and secrecy. 

“That wireless telegraphy has special and most important 
uses for military and naval purposes, in the mercantile 
marine, between lighthouses and lightships and the shore 
for short distances where cables cannot be employed, or even 
for considerable distances where comparatively slow speed of 
signalling suffices, is fully ised ; but that it will be a 
dangerous competitor with either short or long cables em- 
ployed for important commercial work is highly improbable. 
Sbort cables can be operated with automatic senders at a 
very much higher speed, and worked duplex, quadruplex or 
multiplex, if required, to meet the congested traffic. The 
cables last laid across the Atlantic for the Commercial and 
the Anglo-American Cable Companies are capable of being 
Чалы 45 words а minute simplex, and double that speed 

uplex. 

* The speed attained by wireless telegraphy, even for short 
distances, is only some 24 words a minute, and although with 
the syntonic system Mr. Marconi says ‘we can connect to 
the вате vertical sending wire, through connections of 
different inductance, several differently tuned transmitters, 
and to the receiving vertical wire a number of corresponding 
receivers. Different messages can be sent by euch trans- 
mitter connected to the same radiating wire simultaneously, 
and received equally simultaneously by the vertical wire 
connected to differently tuned receivers.’ I do not find that 
be has at present accomplished this even between the Lizard 
and St. Katherine’s stations, and multiplex wireless tele- 


graphy of this kind is widely removed from merely receiving 


the letter * S' across the Atlantic at the maximum speed of 


32 times a minute, which is all that Mr. Marconi claims to . 
have accomplished, so that shareholders may with safety 
possess their shares in patience for the present. 

* But apart from the question of speed, it is not yet 
proved that wireless telegraphy across the Atlantic will be a 
practical—not to mention a commercial—success, even if the 
receiver can be made to record words. Many an instrument 
which will compass, under favourable conditions, the object 


for which it was designed, has been discarded, owing to the 


difficulty of keeping it in perfect adjustment. Possibly it is 
owing to the already extreme sensitiveness of the receiver, 
and the greater disturbance to which it would be subject if 
maden still more sensitive, that Mr. Marconi prefers to 
Increase the energy of the transmitted waves as being more 
promising. As signals so far received were feeble and un- 
certain, it will doubtless require a considerable increase in 
energy to produce signals, not only legible, but reliable for 
commercial code working. 

* Again, if wireless telegraphy across the Atlantic be made 
practicable, these stations will be multiplied, which will at 
the same time multiply disturbing centres, and help to safe- 
guard the interests of cable companies. Mr. Marconi says 
that the old non-syntonised system is doomed, and must give 
way to the syntonised, because the former ‘ keeps picking up 
messages from various sources, which very often render un- 
readable the messages one is trying to receive. The synto- 
nised method was, we may conclude therefore, employed 
between Newfoundland and the Lizard. | | 

* Mr. Marconi further says: *If we are working with 
oscillations which differ very. considerably in period, a trans- 
mitter capable of sending signals 81 miles to a tuned receiver, 
will not affect a non-tuned one at 50 metres.’ ‘If the 
period of the two tunes are more similar to each other, then 
the non-tuned receiver may be affected even at several kilo- 
metres, Clearly, therefore, the existing numerous non- 
Syntonised installations are destined to be changed to 
syntonised ones, and then ‘the ether (will) become, in con- 
sequence of great wireless activity, exceedingly lively, as 
Mr. Marconi says is at present the case in the English 
Channel ; and all stations having tuned receivers and trans- 
mitters which happen to have periods of oscillation 
approximating those of other stations, may be expected in 
some degree to interfere with each other's signals, and 
especially would the stronger Atlantic signals affect local 
systems of similar pitch on the two coasts. The range avail- 
able for tuning purposes is probably restricted to one octave, 
so even the syntonised system does not promise to be 
altogether proof against extraneous disturbances. As to 
secrecy. What is to prevent the actual period of oscillation 


of any station being adjusted,to by an enemy, or evilly 


disposed person, and messages being read; or, the period 
being once found, signals being intentionally sent to confuse 
communication ? With the disappearance of cables would go 
all idea of a pan-British system of telegraphy. · For these 
reasons even syntony does not appear destined to permit 
wireless messages to compete successfully with submarine 
telegraph messages, the contents of which are known only to 
those working the cable. 

“For competing with cables to the East, the prospects 
of wireless telegraphy are even less favourable, owing to 
intervening obstructions, not presented by the open seas, and 
wireless installations. 

* Even more than telephony, the proved capabilities of 
wireless telegraphy are sufficient to impress the imagination 
and dispose the public mind to believe in its unlimited possi- 
bilities ; but speaking by means of the former is limited by 
known laws, and it is probable that the latter will {urn out 
commercially impracticable for long distances, the liability 
to interference and want of secrecy, being among the chief 
obstacles to wireless telegraphy superseding submarine 
cables.“ 

The Financial Times, on Monday, devoted a leading 
article to this subject—a sort of sitting on the fence 
editorial. There may, or may not, be a serious rivalry 
between wireless telegraphy and submarine cables, according 
to our contemporary, but it is certain that the danger is not 


imminent, 


In order that the Financial Times may feel assured that 
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this rivalry is neither imminent or probable, we commend to 
the notice of its editor the expert opinions of eminent 
electricians published in our last issue, and the further testi- 
mony to the future stability of submarine cable enterprise, 
which we are enabled to present to our readers to-day, in 
addition to our own leading article. But the depreciation in 


the value of the shares of cable companies is a most extra- 


ordinary one, ranging from 25 per cent. to nearly 70 per 
cent. in the better known stocks. The following table from 
our financial contemporary’s article shows at a glance how 
the shares have stendil: ily fallen during the past two years :— 


Stock. uS ^ш" Highest, Те. 


— — 


— — —— — — — — = e — 


| 
| | 


Anglo-American "Telegraph "—— 


| 
ordinary 671 561 ^ 483 
Anglo-American preference | | | : 
ordinary ... 1204 “ 117i i .102 901 
Anglo - American deferred Шш | 
ordinary ... aks . 188 : 1715 112 | 8 
Direct U.S. Cable ... % 923 124 11 10 
Eastern Telegraph ... 188 | 159 151 130 
. Eastern Extension Telegraph 184 163 14 13 
Indo- European 60 в 50 40 
| 
| 


Western Telegraph .. p? — 151 | 15 12 


ps 


It accurately reflects, says the City paper, the degree of 

success which has attended the experiments of “ wireless ” 
enthusiasts. 

To us it rather reflects the wish which is father to the 
thought, for if the attempt at signalling the letter S across 
the Atlantic was merely, as has been stated, for the private 
ends of Marconi's Wireless Telegraph Company, why was the 
matter publicly * boomed " the next day throughout the 
length and breadth of the land for all it was worth! 

Our contemporary sees no chance of submarine telegraph 
shares recovering the market value they possessed in 1899 
"within any reasonable period. They may experience 
a partial recovery, but since the fear of successful competi- 
tion which depressed them cannot be entirely allayed, it is 
unreasonable to look for the entire removal of its influence. 

The Financial News is, no doubt, correct in the main, but 
the upshot will probably be a recurrence of what took place 
with gas shares in 1879, to the manifest advantage of those 
who are now bold enough to put all the money they can spare 
into cabfe stock. 


PARLIAMENTARY. 


Mr. JEUNE and Mr. Campion, the Examiners of the House of 
Commons, sat on Saturday to examine private Bills for proof of 
compliance with Standing Orders. The following Bills came before 
Mr. Jeune >- 

Bradford Corporation.—This Omnibus Bill of the Bradford Cor- 
poration gives the Corporation, amongst other things, power to con- 
struct 13 sections of tramway, the most important sections of which 
are :—No. 1, 2 miles 7 furlongs 8 chains; No. 2, 1 mile 5 furlongs 
8 chains; No. 4, 1 mile 5:40 chains; No. 5, 1 mile 2 furlongs 5:35 
chains; No. 11,1 mile 1 furlong and 6:20 chains; and No. 12, 
1 mile and 4:80 chains. The only tramway outside the city is part 
of No. 3, a portion of which is in the Urban District of Shelf. 
Part VIII. of the Bill empowers the Corporation to purchase the 
undertaking of the Shelf Tramway Company. The estimates in the 
Bil allocate £184,248 for tramways, and £3,000 for electrical 
purposes in connection with tramways. There was no opposition, 
and the Bill was passed. 

Leicester Corporation.—Under Part II. of the Bill of the Leicester 
Corporation, power is sought to reconstruct the tramways taken 
over from the tramway company, and to work them electrically. 
Power is also taken to purchase tramways outside the borough, 
which are parts of the existing svstem by agreement. Land is 
scheduled in the Bill for a generating station. The Bill was 
ordered to go forward. 

Preston Corporation.—Amongst the various powers sought to be 
conferred on the Mayor, Aldermen, and burgesses of Preston by this 
Bill, is that of constructing additional tramways in and adjacent to 
the borough. There are 15 miles of new tramways proposed to be 
laid in the borough and in the neighbouring urban district of Ful- 
wood. Standing orders were found to have been complied with. 

Brompton and Piccadilly Circus Railway.—This is a Bill to confer 
further powers on the Brompton and Piccadilly Circus Railway 
Company for the construction of new railways and works, and for 
the use of part of the Metropolitan District Railway ; to extend the 
time for compulsory purchase of land and completion of works; and 
to authorise working and other agreements with other companies, 
&c. The principal work for which power is sought is the con- 


- already the authority to undertake. 


struction of a tube railway, 2 miles 3 furlonga and 2 chains in 
length, commencing in Kensington by a junction with the line 
already authorised, and terminating at Fulham by a junction with 
the Metropolitan District Railway near Parson’s Green Station. 
There is also to be constructed a line 6 furlongs 3 chains in length, 
to join up the authorised line with the Great Northern and Strand 
Railway at Little Queen Street, and also a line 5 furlongs 7 80 
chains from Ann Street to Charing Cross. A small extension will 
be made at Piccadilly. A subway isto be constructed at Piccadilly 
Circus. Another important part of the Bill empowers the company 
to enter into agreements with the Metropolitan District Railway 
Company by which the Piccadilly Company may construct the deep 
level electric line to the City which the Metropolitan Company have 
Then there are clauses for the 
Great Northern & Strand Railway Company transferring the powers 
they obtained under their Act of 1899 to the company, and als» 
clauses to empower the Brompton & Piccadilly Company to enter 
into working and traffic agreements with the Metropolitan District 
Company, the Baker Street & Waterloo Railway Company, the 
Charing Cross, Euston & Hampstead Railway Company, the Great 
North & Strand Railway Company, the Great Northern Railway 
Company, the South-Eastern Railway Company, and the Central 
London Railway Company. If the clauses for transferring thc 
Great Northern & Strand Company are authorised by Parliament, 
the name of the company will be changed to the “Great Northern, 
Piccadilly, & Brompton Railway Company." Sanction is asked to 
raise additional capital not exceeding £2,100,000. Standing Orders 
were found to have been complied with. 

London County Council ( Tramicaus and Improvements).—A Bill 
to enable the London County Council to construct new tramways 
in the County of London, and to work the same by electric 
traction; to make street improvements; to acquire lands for 3 
station for generating electricity for use in connection with their 
tramway undertaking. The estimated expenditure on tramways 
and generating station is £1,212,400, and on street improvements 
£1,390,806. The generating station will be at Greenwich. The 
Bill was opposed by the Metropolitan Borough Council of Wands- 
worth. The Examiner passed the unopposed portion, and ordered 
the opposition to the opposed portion to be held on February 10th. 

Northumberland Electrice Tramways.—This is a ^ measure to 
empower the Northern Counties Electric Supply Company, Limited, 
to construct tramways and tramroads from Morpeth to Bedlington ; 
Bebside to Blyth; and Ashington to Newbiggin, and to make 
certain street undertakings, &c. The first of these lines is 77 miles 
in length; the second 33 miles, and the third 42 miles. The com- 
pauy proposes in the course of its work to widen the road wherever 
it is desirable, and the convenience of the traffic, and at no fewer 
than 38 points along the routes proposed: is thus found to be 
necessary. The other powers asked for are the usual ones sought in 
the case of tramway companies. The company is to take its electrical 
supply from the local authorities, while the local authorities are ablc 
to give such a supply, but the period at which the local authorities 
will be able to purchase the undertaking is sought to be extended 
from 21 years to 42 years. Portions of the Bill were opposed by 
Richard Guy Lindsay on the ground of non-compliance with 
standing orders, and the Examiner postponed these portions till 
February 10th. 

After going through the unopposed parts, the following Bills 
came before Mr. Campion :— 

Cornwall Electric Power Bill.—The object of this Bill is to in: or- 
porate and confer powers upon the Cornwall Electric Power Com- 
pany. The capital will be £450,000, and the first directors, Messrs. 
F. H. Lewis, C. Foster, and C. Wethered. The area of supply is the 
whole of the County of Cornwall, exclusive of the Scilly Islands 
and the rural district of Stretton and Holsworthy. The usual 
clauses of power companies are included in the Bill. Lands for 
generating stations are scheduled at St. Blazey and Phillack. The 
prices to be charged are :—(1) The standard charge for service at the 
rate of 10s. per kilowatt for the supply of which the company is 
required to make provision; (2) in addition a charge for current 
determined by meter after transforming as follows:—(a) For the 
first 20,000 units consumed in any quarter at the rate of 3d. per 
unit ; (b) for all units consumed between 20,000 and 50,000 in any 
quarter at the rate of 2d. per unit; (c) for all units consumed 
between 50,000 and 200,000 in any quarter at the rate of 1d. per 
unit; (d) amounts over 200 ,000 units consumed in any quarter at 
the rate of £d. per unit. St: anding Orders were found to have been 
complied with. 

North and South Shields Electric Railway.—Power is taken in 
this Bill to incorporate and confer powers upon the North and 
South Shields Electric Railway Company to enable the company to 
give improved facilities of communication across the River Tyne 
between North and South Shields. The suggested railway is 
between 6 and 7 furlongs in length, commencing in Tynemouth 
aud terminating in South Shields. Land is scheduled for the erec- 
tion of a generating station. The capital is £180,000, and the 
total estimated cost of the scheme is £172,397. The Bill wag 
passed. 

Charing Cross, Euston and Hampstead Railway (No. 3).—A Bill 
for conferring further powers on the Charing Cross, Euston ane 
Hampstead Railway Company with respect to their undertaking ; 
for authorising agreements with the Metropolitan District Railway 
Company, the Baker Street and Waterloo Railway Company, and 
for other purposes. Power is given to extend the time forthe pur- 
chase of land and the acquisition of additional land. It amends 
Railway No. 1 authorised by the Act of 1893, and gives power to 
raise £300,000 additional capital. There was no opposition on 
Standing Orders, and the Dill went forward. 

City and North-East Suburban Electric Railway (No. 2).—It is 
proposed in this Bill to give effect to the suggestions of the Joint. 
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Committee on Tube Railways which sat last session. The capital is 
3,000,000, and land is proposed to be taken in Low Leyton for a 
generating station. Standing Orders were found to have be complied 


Donegal Hailway.—A Bill for attaching a preference to the 
capital to be used for the Ballyshannon extension; for the con- 
solidation and conversion of the capital of the company; to repeal 
the provisions of former Acts as to separate undertakings; to further 
cxtend the time forthe completion of the Ballyshannon line; andto 
authorise the company to work its undertaking by electricity. 
Power is taken to erect a generating station on certain lands 
belonging to the company. The Standing Orders were found to 
have been complied with. 

Lordon and Brighton Electric Railway.—The scheme set forth in 
this Bill is to construct an clectric railway between London and 
Brighton at a cost of £7,338,403. It is proposed to accomplish the 
journey between the two places in about half an hour, and to afford 
5 an opportunity of travelling at cheap rates — viz, 38. 

ird class and 53. first class return. There will be a half-hourly 
service during the day. The capital is to be £9,000,000, and the 
first directors are Mr. F. E. Barnes, Mr. Harding Cox, Sir Н. E. 
Knight, Sir W. Treloar, and three others. There were eight 
memorials against the Bill, which were given in the ELECTRICAL 
Hgvrew of January 17th. The Examiner decided for the con- 
venience of the parties that the consideration of memorials should 
be postponed until Thursday, February 6th. 


On Monday the following Bills, amongst others, came before Mr. 
Campion for proof of compliance with Standing Orders of the House 
of Commons :— 

Kiag’s Koad Railway.—This was the Bill suspended from last 
Session when it was before the Joint Committee on Tube Railways. 
It waa proposed to construct a tube railway commencing at Eel 
Brook Common, Fulham, whence it will run through a densely popu- 
lated district, of which King's Road is the main artery, and it will 
fini-h at Victoria. The Joint Committee in their report tated that 


this Bill might be referred to a Committee in the ordinary way, but . 


that an extension to Putney was desirable, as well as an interchange 
station at Victoria, and these recommendations the promoters are 
meeting this Session by the Kiug’s Road Railway (Putney Exten- 
sion) Bill, which will come before the Examiner on January 23rd. 
Standing Orders were found to have been complied with. 

West and South London Junction Railway.—This was another Bill 
which was auspended from last session, having been before the Joint 
Committee on Tube Railways. The proposed railway consists of 
four sections. The first will be from Bishops Road, north of Pad- 
dington station, to the Marble Arch; the second section will be 
from the Marble Arch to Victoria; the third is from Victoria to 
Vauxhall; and the fourth will run from Vauxhall and terminate in 
the Camberwell New Road. There will be an interchange station 
with the King's Road Railway at Victoria, and there will be sub- 
ways at Paddingten and Victoria. The generating station will be 
at Camberwell. The Joint Committee made no recommendation 
with regard to this measure except that it might be referred toa 
Parliamentary Committee in the ordinary course. There was no 
opposition on Standing Orders, and the Bill will accordingly go 
forward. 

Great. Northern and City Railway.—In this Bill it is sought to 
confer further powers on the Great Northern and City Railway 
Company, and to extend the time for the completion of the 
authorised railway. It is proposed to construct the following 
works :—(1) A railway 1 furlong 9:12 chains in length, commencing 
in Coleman Street, by a junction with the authorised line and 
terminating in Moorgate Street; (2) a circular subway for foot 
passengers at Lothbury ; (3) a conduit in Shoreditch from the lands 
anthorised to be used as a generating station to connect the gene- 
rating station with the authorised railway. Power is also sought to 
take further land in Shoreditch for a generating station ; to enlarge 
the tunnels at Highbury for the purposes of erecting a station, and 
to take land for the necessary approaches; to take land in Coleman 
Strect, West Street, Finsbury Pavement, and Finsbury Circus for 
extending their stations, sidings, and other accommodations ; and 
to raise arlditional capital not exceeding £450,000. There being no 
opposition, the Examiner found proofs of Standing Orders proved. ' 

Jiartford Improvement Bill.—Amongst the various powers sought 
to be conferred on the Urban District of Dartford by this measure, 
authority to make further provision with regard to the electric 
ight undertaking; to construct on certain lands a generating 
station; to supply electric meters and fittings, and to enter into 
agrecments to supply energy in bulk to outside authorities. Standing 
Orders were found to have been complied with. 

Metropolitan Railway.—Under this Bill the Metropolitan Rail- 
way and the Harrow and Uxbridge Railway Company are 
empowered to execute further work, and to acquire additional 
lands for the enlargement and improvement of the Baker Street 
Hailway. They are also authorised to acquire lands for generating 
electricity for the electrical working of their system in which they 
ire jointly interested with other companies. The lands sought to be 
taken for a generating station are situated in the parish of 
Willesden, on the south side of the railway of the company, and 
adicining their locomotive and carriage works, and the River Brent. 
Clanse 28 enables the company to enter into and carry into effect 
arrangements with the Bouth-Western Railway respecting the laying 
down of electrical maius along that railway between Richmond 
Janction and new Richmond Station, and they may enter into 
eimilar arrangements with the West London Company for the 
carrying of lines along that line. Clause 30 will enable the com- 
ралу to work by electrical power the {гаће upon the Hammersmith 
sad City Railway, and Clause 31 cmpowers the company and the 
Great Western Company to carry out the necessary work. Clause 


34 enables an agreement to be made between the company and the 
Metropolitan District Company as to the electrical working of the 
traffic on the East London Railway. Clause 39 states that when 
the railways of the company forming part of the Inner Circle Rail - 
way have been completed and adapted for electrioal traction, the 
company may, by notices in writing, require all companies running 
over and using such railways to use electrical traction instead of 
steam traction, and such companies shall conform to the require- 
ments and adapt thcir carriages and other rolling stock for haulage 
by electrical power. Standing Orders were found to have becu 
complied with. 

Baker Strect and Waterloo Railway.—By the Act of 1893, the 
company was authorised to construct a tube railway and raise 
£1,250,000 capital and borrow £416,000, апа in 1896 and 1899 the 
company was empowered to make extensions, and in 1900 to raise 
£1,000,000 additional capital. The company has already expended 
£345,203 in the purchase of land and £599,499 in the execution 
of works They now ask under this Bill for an extension 
of time to August Ist, 1904, for the purchase of lands 
authorised by the 1899 Act, and an extension of time for 
the completion of ‘the works till August Ist, 1905. 
alterations in the Acts of 1893 and 1900 regarding the raising of 
money on mortgage are also sought for. The neceseury proofs of 
compliance with Standing Orders were given by the agents, Messrs. 
Burchells & Co. ho 

Finchley Improvement.—This Bill authorises the Urban District 
Council of Finchley to make further provision with regard to the 
electric į light undertaking. Power is taken to erect a generating 
station on certaiu lands; and also an extension of time for laying 
mains in the compulsory area. There are certain amendments pro- 
posed in the Bill of the Finchley Electric Light Order, 1899, and 
power is taken to supply electric energy in bulk outside the district. 
Messrs. Baker, Lees & Co., the Parliamentary agente for the Bill, 
proved compliance with Standing Orders. 

Cleethorpes Improveme tt. — Various powers are sought in this Bill, 
and amongst ћеш is authority for the Urban District Council of 
Clecthorpes, in the County of Lincoln, to construct and work tram- 
ways and to make further provision with regard to the supply of 
electricity. It is proposed to make a tramway З furlongs odd in 
length, commencing in High Cliff Road, by a junction with the 
existing tramway of the Great Grimsby Street Tramways Company, 
and to make agreements with that company for the working of the 
tramway. With regard to electricity, power is sought to purchase 
a generating station and plant from the Great Grimsby Street 
Tramways Company. In the estimates, £5,000 is allocated for the 
tramway and £25,000 for the electric undertaking. Standing 
Orders were found to have been complied with. , 

Excter and District Tramways.—A Bill for incorporating and con- 
ferring powers on the Exeter and District Tramways Company, and 
empowering them to construct tramways in Exeter, the urban dis- 
trict of Heavitree, and the parishes of Alphinston and Hhaston. 
The capital of the company will be £175,000.—It was decided to 
postpone the examination of this Bill till February 10th. 

Charing Cross, Hammersmith, and District Electric Railway.— 
Authority is asked under this Bill for the Charing Cross, Hammer- 
smith, and District Electric Railway Company to construct under- 
ground lines from Hammersmith to Barnes; from the West Strand 
to the Hiver Thames; from the Strand to Piccadilly Circus ; and 
from Piccadilly Circus to Hyde Park Corner, and to raise additional 
capital not to exceed £1,200,000. Standing Orders were found to 
have been compli»d with. 

Croydon and District Electric Tramways -A big tramway scheme 
is proposed in this measure, which is promoted by the British 
Electric Tsaction Company, who ask for authority to construct 
tramways in the counties of London, Surrey, and Kent. The Bill 
provides for the construction of tramways in the districts of 
Croydon, Sutton, Mitcham, Penge, and Beckenham, and in all 25 
lines are specified. Land is proposed to be taken at Sutton for а 
generating station. Memoriuls were presented ugainst the Bill by the 
London County Council, the Croydon Corporation, the Croydon Urban 
District Council, and the Beckenham Urban District Council. It 
was decided to postpone the cxamination of thc Bill till February 
10th. 


Tun following Bills came before Mr. Jeune for proof of compliance 
with Standing Orders on Monday. 

City and North-East Suburban Katlway.—The above Bill was 
suspended from last Session, having been before the Joint Com- 
mittee ou Tube Railways. It is proposed to construct a line from 
Bishopsgate Street to Waltham Abbey, vid Shoreditch, Victoria 
Park, Hackney Marshes and Lower Leyton, and Walthamstow. The 
entire lenyth of the proposed linc is 14 miles. In their report the 
Joint Committee make various recommendations with regard to the 
line, aud these recommendations will be met by a further Bill being 
introduced this Session. Standing Orders were found to have been 
complied with. 

South Shields, Sunderland and District Tramways.—This Bill is 


` to authorise the British Electric Traction Company, Limited, to 


construct tramways between South Shields and other places. The 
tramways for which authority is asked are 10 in number, of varying 
lengths. With regard to the purchase of the undertaking by local 
authorities, Sec. 28 seeks to modify Sec. 43 of the Tramways Act of 
1870 by substituting a period of 42 years for the period of 21 years 
mentioned in that section. The examination of the Bill was 
deferred till February 10th. 

Torquay and Paignton Tramwaus.—A Bill to authorise the con- 
struction of tramway> in the Borough of Torquay aud the Urban 
District of Paignton iu the County of Devon, &c. This Bill seeks to 
incorporale a company to construct tramways in the Borough of 
Torquay and the Urban District of Paignton, and the tramways 


. Certain . 
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for which power is sought are nine in number. The most 
important is No. 1, a little over 5 miles in length; while No. 2 
tramway is 4 miles 5 furlongs odd in length. No. 3 tramway is 
1 mile 2 furlongs in length, but all the othera are short lengths. 
The authorised capital of the company will be £160,002, and the 
first directors will be Joseph Browne, Martin, Arthur Greenwood, 
Henry Claude Walker, Robert Arthur Smith, and three others. 
The tramways will be run by electric power. With reyard to the 
purchase of the undertaking by the local authorities, it is sought 
to substitute 35 years for the period of 21 years mentioned in the 
Tramways Act of 1870. The examination of the Bill was postponed 
till February 10th. | 

Rhondda Urban District Council Tramways.—The chief provisions 
in this Omnibus Bill of the Urban District Council in the County 
of Glamorgan empowers the Council to construct and make tram- 
ways. The estimates of the Bill inciude £162,000 for the construc- 
tion of tramways and for tramway purposes, and £131,000 for 
generating stations and electrical equipment of tramways and 
traction works. Nine sections of tramways ате set forth in the Bill, 
the total‘ length being about 20 miles. Power is taken to take 
certain land in the parish of Ystradyfrodwg for a generating 
station. The necessary proofs of compliance with Standing Orders 
were adduced. : 

North Ormesby, South Bank, and Grangetown Tramways.—A Bill 
for incorporating the North Ormesby, South Bank, and Grangetown 
Tramways Company, and for other purposes. The capital of the 
company is fixed at £54,000, and five lengths of tramway sct forth 
in the Bill are to be constructed. Power is also taken to take 
land for generating station. The examination of the Bill was post- 
poned till February 10th. 


The following Bills came before the Examiner of Standing Orders 
on Tuesday for proofs of compliance with Standing Orders. 

Central London Railway.—Under this Bill the Central London 
Railway Company seeks powers to construct new railways, &c. The 
proposal is to construct a railway between Hammersmith and the 
City with connection with the existing railway of the company, and 
to raise additional capital, not exceeding in the whole 43, 000, O00. 
The Standing Orders were found to have been complied with. 

Metropolitan District Ratlway.—A Bill for empowering the Metro- 
politan District Railway Company to lay down and maintain 
substituted mains for electrical energy, and to work certain 
railways by electrical euergy, to acquire Jands, to extend the time 
for the completion of certain railways, and compulsory purchase of 
lands, to constitute the railway authorised by the Metropolitan 
District Railway Act, 1897, a separate undertaking, to raise further 
capital, and for other purposes. The Bill contains various powers, 
viz.: To deviate the line of cables connecting the company’s 
generating station at Lot’s Road, Chelsea, wita the company’s 
railway at Earl's Court, and to acquire additional land therefor, 
and for the generating station. To enter into agreements as to the 
laying of cables along the West London Extension Railway. To 
abstract water from the River Thames, and return same. To work 
by electrical power (a) portions of the London and South- 
Western Railway between Turnham Green and Richmond, 
and between  Putaey Bridge and Wimbledon; (b) East 
London Railway; (c) Hounslow and Metropolitan Railway. To 
provide that, the guaranteed stock to be issued by the company 
under Sec. 26 of the Whitechapel and Bow Railway, October, 1900, 
shall be knowa as Metropolitan District (Bow Extension), second 
guaranteed stock, and sball rank for dividend after the Metropolitan 
District (Bow Extension) guaranteed stock issued under the Whitc- 
chapel and Bow Railway Act, 1898. To raise additional capital. 


To constitute the Deep Level Railway authorised by the Metro- 


politan District Railway Act, 1897, or any part thereof, into a sepa- 
rate undertakiog. To extend the time for the construction of the 
Deep Level Railway, and the purchase of the lands therefor. To 
. extend the time for the sale of surplus lands. To run over the 
portion of the London, Tilbury and Southend Company's railway 
between Campbell Road and Barking by agreement with that com- 
pany. To amend an agreement of July 18th, 1901, between the 
Mctropolitan District Electric Traction Company, Limited, and the 
company. - The necessary proofs of compliance with Standing 
Orders were given. : 

Edgw xre and Hampstead Kailway.—A Bill for incorporating the 
Edgware aad Hampstead Railway Company and for empowering 
them to construct railways partly underground from Edgware to 
Hampst:ad. The railway No. 1 is 4 miles 4 furlongs and 3 chains 
in length, and commences in Edgware, near the entrance to Edgware 
Station and terminates in Hendon. No. 2 is 1 mile 3 furlongs апа 
5°80 chains in length, which cuntinue to railway No. 1 and ter- 
minates near to the North London Hospital st Hampstead. The 
capital of the company is £400,900, апа the first directors are to be 
Messrs. Highley, A. Stirling, and W. K. Trotter. 'l'he railway will 
be worked in connection with the Charing Cross, Euston and Hamp- 
stead Railway. The Standing Orders were complied with. 


LEGAL. 


THE MapEIRA ELECTRIC LIGHTING COMPANY, LIMITED. 


In the Chancery Division of the High Court of Justice on 17th inst , 
before Mr. Justice Byrac, Mr. Levett, K.C., in this case moved on 
behalf of the Halifax Joint Stock Banking Company and other 
debenture holders tor the appointment of Mr. John Edward 
Whitham (chartered accountant, of Halifax), as receiver and 
manager of the undertaking of the company, on the ground that 


the interest on the debentures was in arrear for more than mx 
months, The learned counsel stated that the plaintiffs were the 
holders of 113 debentures, out of 300 debentures of £50 each. 

Mr. Justice BYRNE made the order as asked, limiting the appoint- 
ment of Mr. Whitham as manager to three months without further 
leave from the Court. 


HEDGES v. MOKRELIL & TAYLOR, LIMITED. 


In the Chancery Division of ‘the High Courtof Justice on 17th inst., 
Mr. Justice Byrne, at the suit of the plaintiffs, who are debenture 
holders, appointed a receiver and manager of the company's under- 
taking. It was stated that the company carried on the business of 
electrical enginecrs in the Barbican, and that the interest on the 
debentures had been in arrear since October last. His Lordship 
referred it to Chambers to appoint a fit and proper person, limiting 
irk PP пошса pf manager to three months without further leave 
of the Court. | 


Bruck PEEBLES & Co. v. J. L. KERR, LIMITED. 


IN the Leith Court of Session last week, Lord Stormonth Darling 
heard an action by D. Bruce Peebles & Co., gas and electrical 
engineers, of Bonnington, Edinburgh, against John L. Kerr, 
Limited, carting contractors, of Edinburgh, now in liquidation, for 
delivery of a 15-H.P. motor supplied in August, 1900, by the 
pursuers to the defenders. The pursuers’ case was that the motor 
was to remain their property until the price (£99 15s.) was paid, 
and that, with the consent and concurrence of the defenders, they 
affixed a plate to the motor, bearing an inscription to the effect 
that it was the property of D. Bruce Peebles & Co. "This plate still 
remains on the motor. The defence was that the contract, which 
was formed by letters of offer aud acceptance, contained no 
stipulation that a bill which was to be granted in payment of the 
price should be met before the property passed, and that therefore, 
the letters being a conclusive bargain, it must be held that the 


· property had passed, leaving the pursuers merely creditors for the 


price in liquidation. | 

The Говр Orpinary gave decree of delivery, with expenses, to 
the pürsuers, holding that the affixing of the plate on the motor, 
and the words it bore, must be held to be a term of the contract, 
because the existence of the plate was known to, and, was not 
repudiated by, the defenders’ representative. The property therc- 
fore did not pass; it still remained the pursuers, who were entitled 
to delivery. 


TRE Егествіс LiGHTING or бт. EgMiN's HOTEL. 


In the Chancery Divison on Tuesday before Mr. Justice Kekewich, 
Mr. Mitchell moved cx parte for an interim injanction to restrain 
the London Electric Supply Company from cuttiug off the supply 
of electricity to the St. Ermin’s Hotel, Victoria Street, Westminster. 
Counsel stated that the application was by the receiver of the hotel 
company who had been appointed on a debenture holder's action. 
The hotel was being carricd on as a going concern, and there were 


at the present time between 200 and 250 guests in the hotel, so . 


that, as his Lordship might imagine, the sudden stoppage of the 
clectricity supply would cause very considerable inconvenience. 
The Electric Company had threatened to cut off the supply that 
morning. Itappeured that there was a sum of between £400 and 
4500 due for electric liyliting, but though the receiver had uuder- 
taken to pay for the electricity supplied during the time he had 
been in possession, the Electric Company had refused to accept 
that offer. His Lordship said he bad never heard of a case in 
which ап application of the sort had been made by a receiver, and 
the learned counsel had better look up the authorities and bring 
the proper parties before the Court. He should not grant the 
application in its present form. 


PATENT EXPLOITATION Company, LIMITED, v. SIEMENS Bros. 
AND Co., LIMITED. 


Tus case came before Mr. Justice Buckley in the Chancery Divi- 
sion on Tuesday and Wednesday. The plaintiffs, of Liverpool, 
sought an injuuction and damages iu respect of an alleged infringe- 
ment of a patent for a dry cell galvanic battery. Our report will 
аррзаг next week. 


BUSINESS NOTES. 


Auction Sale.—On Tuesday next (28th inst.) Messrs. 
‘Skardon, Sons & Hosking will sell by auction at Plymouth, suadry 
clectrical plant, fittings, and accessories, the property of Robinson, 
Sadler and Со., 20, Ebrington Street, Plymouth, who are retiring 
from business. 


Charge of Stealing Electrieity.—At the Bournemouth 
Borough Police Court last weck, Eddy de Behr was charged on a 
summons with having between December 11th ant 26th last 
feloniously used electricity of the value of 10&, the property of the 
Bournemouth and Poole Electricity Supply Company, Limited. 
The сазе was committed for tria] at Quarter Sessions, bail being 
allowed. 
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Electrical Wares Exported. 


4 
Wir ENDING JAR. 22кр, 1901. 
Adeleide. Teleg. nat. Value £1,300 
dam.. 72 is ; 185 


WEEK md JAN. 2187, 1902. 


Amsterdam "T .. Value £268 
Barcelona. Teleg. mat. . 9043 


Bangkok - .. 225 Bilbao. Teleg. mat. .. 866 
Reirs.. oe ae ee ee 208 Bombay oe ee ae eae 130 
Bom bay А 53 Brisbane. Teleg. cable.. 805,000 
Brisbane 80 Buenos Ayres. Teleg. mat. .. 46 
Calcutta ee 1,450 Caloutta ee ee ee о 4 425 
Colombo .. .. .. не CapeTown.. .. .. „198 
Copenbagen. Teleg. wire . 187 Casablanca 45 ae ie 18 
Durban T E A . 858 Channel Islands .. vi .. 109 
Fremantle .. id “% se 14 lombo .. T - .. 819 
Gibraltar... sx age ss 14 Copenbagen. Teleg. wire ae 25 
Hamburg "m eo ee ao 68 Durban ее ee “ee ee 185 
» Teleg. mat... .. 400 Lisbon E M as вә 60 
Havana. Teleg. mat. .. 00 | Perth.. ёз -— T . 80 
Kobe. Teleg. cable .. 2,498 Port Chalmers. xs © 10 
Launceston.. " es .. 865 Port Elizabeth  .. x T 43 
Lyttleton E Es Ms 49 Shanghai .. à "m T 70 
Melbourne m es 80 Stockholm, Teleph. cable  .. 106 
Nagasaki... nS МА .. 682 Sydney eee - .. 243 
Ostend М 75 Wellington .. vs - . . 1,055 
Perth eo oe ee СЕЈ 58 Yokosu a ee ee ee ae 1,286 
Port Chalmers... xx .. 294 
s Elizabeth. Teleg. mat... 162 
St. Petersburg x dis 51 
Sescbo. Teleg. cable .. . . 2,740 
Shanghai .. - ёж sa n 
Singapore .. xs oe ка 
Sydney - ©з T . . 1,967 
АЕ Teleg. wire .. 164 
p Teleph. cable .. 2,150 
Wellington .. % ans 433 
Yokohajna .. ЗА АР 8,912 
5 Teieg. mat. ais 4 
Total ee 220,742 'Total . £811,039 


Foreign Goods Transhipped. ` 


Brussels. Elec. goods .. Value £45 Value 498 
Paris. Elec. goods js Vs 15 Colombo, Elec. mat. is 26 
Perth. Elec. apparatus . . 2,850 Rangoon. Elec. goods. s £8 


Total.. ..  ..£2,10 Total . £147 


Bombay. Elec. fans 


Bankruptcy Proceedings. — Ае Walter Vernon Scott, 
electrical engineer, 1, Shaftesbury Road, Fast Hammersmith. This 
сазе came on for hearing at the London Bankruptcy Court on 
Tuesday, before Mr. Registrar Linklater, in connection with an 
application by the bankrupt for his order of discharge. It was 
reported that the receiving order was made in July, 1900, upon the 
petition of a creditor, and that the liabilities amounted to £550 


7s. 4d. No assets were disclosed by the bankrupt, but the sum of 


£33 18. 2d. had been realised, and a first and final dividend of 3d. in 
the £ was expected. From 1887 to 1897 the bankrupt was in the 
employment of a firm of electrical engineer contractors, ач an 
assistant electrical engineer. In April of the latter year the tirm by 
whom he was employed gave up the installation branch of the 
business, and the bankrupt, with a view to securing the connection, 
promoted а company — Walter V. Scott & Co., Limited— with 
registered offices аё 1184, Cromwell Road, S.W. Не put £200, 
borrowed money, which was still owing, into the business, and 
received £1,500 £1 shares in the company, with the appointment of 
managing director at а salary of £250 per annum. Of tle nominal 
capital of £5,000 only £1,700 was subscribed, of which £1,000 was 
found in April, 1898, by one Charles Lopdell. 
into liquidation in November, 1898, and those proceedings had been 
closed, no dividend or return having been made to the creditors. 
The bankrupt, after thc liquidation of the company, and at the date 
of the receiving order, was engaged as an electrical engineer. He 
attributed his failure to bis liability under a judgment 
recovered against him for money borrowed and goods supplied to 
the company, and to the excess of his expeuses over his income 
during the three years preceding failure. The application was 
opposed by the Official Receiver on statutory grounds, and his 
Honour suspended the order of discharge for the minimum period 
of two years. 


February 5th is the last day for the Official Receiver, Mr. A. H. 


Wildy, Carey Street, to receive proofs for intended dividend in re 
W. V. Scott, electrical engineer, Hammersmith. 


Dissolutions and Liquidations,—A petition for the 
winding-up of Charles Bright & Со, presented by the River Plate 
Construction Company, Limited, is to be heard at the Law Courts 
ou January 30th. 

The North-Eastern Telephone Company, of Newcastle-on-Tyne, is 
winding up voluntarily with Mr. C. Humble, of Gateshead, as 
in jaidator. 

Mesers. W. B. Carrick and J. Anderson (W. B. Carrick & Co., 
electric light and power engineers, and consulting electricians, 
Gateshead), have dissolved partnership. Mr. Carrick attends to 
debts. 

Mesers. A. E. Pemberton and W. Rodger (Sale Electrical Com- 
pany, electrical contractors, Sale, Chester), have dissolved partner- 
ship. Mr. Pemberton attends to debts. 

The Commercial Telegraph Construction Syndicate meets at 7, 
Angel Court, E.C., on February 20th, to hear an account of the 
liquidation proceedings from the liquidator, Mr. C. Quennell. 


Books Reeeived.— Electric Wiring and Fitting,” 
by C. V. Drysdale, B.Sc. London: R. J. Bush. 1901. За. net. 
“L'Année Electrique," by Dr. Foveau de Courmelles. Paris: Ch. 


Béranger. 1902. 3 fr. 50 c. | 
“The Law Relating to Factories and Workshops," by Evans 
Austin. ‘Second edition. London: Knight & Co. 1901. 


- Electrician Printing and Publishing Company, Limited. 


The company went . 


“ Electrical Engineer's Pocket-Book," by H. A. Foster. London: 
E. & F. N. Spon, Limited. 1902. 21s. net. 

“ Wireless Telegraphy and Hertzian Waves," by S. R. Bottone. 
Second edition. London: Whittaker & Co. 1901. 3s. 

" Practical Exercises in Magnetism and Electricity," by H. E. 
Hadley. London: MacMillan & Co., Limited. 1901. 2s 6d. 

" Exercises in Physics," by C. J. Leaper. London: Biggs & Co., 
1901. 2s. 6d. 

“Primary Batteries,“ London: The 
10s. 6d. 

“The Electrician Wireman’s Pocket-Book.” Edited by F. C. 
Raphael. 1902. London: The Electrician Printing and Publishing 


Company, Limited. 5s. net. | 
Breconshire.— Mr. Watkin Williams, of Pontypridd, has 


been accorded the contract for installing the electric light at the 
new asylum which has been built at Brecon. The contract price іч 
£3,500. 


by W. R. Cooper, B.Sc. 


Catalogues and Lists,.—We have before us several 
illustrated price lists describing the specialities manufactured by 
the Boardman Electrical Patents Company, Limited, who, by the 
way, have removed from 10, Union Court, Old Broad Street, E.C., 
to 10, Southwark Bridge Road, S.E. The lists show automatic and 
hand-feed electric arc lamps for photographic, photo-process, stage 
and medical (lupus cure) work. The Electrothermogen” is ex- 
plained in a separate list; it is an apparatus used in hot air and 
light treatment for curing rheumatism and other ailments. 

Hamblet's Blue Brick Company, Limited, of West Bromwich, 
have sent us circulars relating to their blue ironware pipes, which 
they claim can be laid at great or shallow depths, without the need 
of concrete protection, because of their ttrengtb, durability, and 
impermeability. | 

Тһе American Electric Company, of Detroit, Mich, have issued 
lists of their Hartwig's combined reflector and protector for incan- 
descent lamps, and their "Anthony " boring tools. 

From the British Thomson-Houston Company, Limited, of 
Rugby, we have received a serviceable glass paper weight, modelled 
on the lines of an Edison incandescent lamp. 

Lists of the Montague card index system are to hand from the 
Montague Card-Filing Company, of Bride Lane, E.C. 

Gast’s asbestos air-cell coverings—a modern means for caving 
steam—form the subject of a small pamphlet now being circulated 
by Mr. F. J. Gast, of 26, Cortlandt Street, New York. 

Mr. Archibald J. Wright, of Upper Street, N., has brought out a 
new revised and enlarged list of his electric novelties. 

We have received from the Tibbington Collieries and Brick 
Works, Limited, of Tipton, leaflets of their fire brick specialities, 
aud their new patent boiler seating block. Many engineers now 
desire to fix their boiler on as narrow a space of contact 
as possible, and this with a very heavy boiler, say, 30 ft. x 
8 ft. 6 in., which will weigh 26 tons, is a great weight to fix on two 
narrow straight lines. It is claimed that Mills’s patent boiler 
seating block will give the desired narrow line, but causes the 


. pressure on the boiler to be spread over a much larger area, and 


thus prevents internal buckling. 

The Keighley Electrical Engineering Company, Limited, of 
Keighley, have sent us price list and specification of their Keighley 
motors, enclosed and protected; also a list of the Keighley patent 
house service fuse boxes; and 4 neat wall card which gives details 
and prices of their specialised manufacture of one size of motor. 

We have received from Messrs. Mather & Platt, Limited, a copy 
of the new edition of their steel-clad motor catalogue, which hag 
been considerably reviecd and enlarged. As misuuderstanding has 
sometimes been caused through it not being definitely stated 
whether motors are required to be air and water-tizht, or protected 
by a wire gauze cover, or with open ends, an alteration bas been 
made so that this doubt may no longer exist. Motors have been 
divided under five heads: (a) open, (b) prctected, (c) dustproof, %) 
flameproof, (e) entirely enclosed and airtight. The open class 
motors can be fitted with fine or coarse covers at a small extra cost. 
Ав the output of the motor, however, іч considerably reduced when 
Lermetically sealed, a special list of prices and outputs for motors 
of this class has been prepared and included in this catalogue. 
Messrs. Mather & Platt's series of motors of the open type consist 
of 11 sizes, covering all powers up to 85 в.н.р., and the choice of the 
speeds and voltages given is very large. All parts are made 
strictly inter-changvable, and machines of any size can be delivered 
from stock at short notice. 

Messrs. Montague, Hawnt & Co., of Clerkenwell Road, Е.С, and 
Birmingham, have sent us a copy of their catalogue of vulcaniscd 
mechanical india-rabber, asbestos, fibre, and gutta-percha goods. 

Messrs. W. R. Renshaw & Co., Limited, of Phoenix Engineering 

Works, Stoke-on-Trent, have brought out an illustrated list of their 
“ Accessible " water-tube boiler, whose special feature, as it3 name 
implies, is that it can be thoroughly inspected and cleaned with the 
minimum of trouble and unpleasantness. The firm are now manu- 
facturing the land type of this boiler. The catalogue gives some 
descriptive notes, and details of the standard sizes are given in table 
form; weight, bulk, composition, heat, and evaporative power of 
coal and other fuels are also stated. 
- Copies of their stock list of continuous-current dynumos and 
motors have come to hand from Messrs. Royce, Limited, of 
Manchester. Semi-enclosed multipolar and two-polar generators 
and motors in different sizes, and for different voltages, are held ready 
for immediate or early delivery. 

Messrs. Lobnitz & Co., Limited, of Renfrew, have placed before 
us an illustrated catalogue of some of the vessels which have 
recently been completed in their shipbuilding yards; one of the 
pictures shows a telegraph cable-layiny steamer. 
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- The Lahmeyer Electrical Company, Limited, of New Oxford 
-Street, W.C., have brought outa new price list (No. 10) of their 
shunt and starting regulators for continuous-current dynamos and 
motors. Illustrations and tabulated data appear regarding shunt 
regulators for shunt or compound-wound dynamos, starting 
regulators of the frame type for motors up to 250 volts; starting 
resistances (box type) with metal contacts for motors up to 250 
volts; combined starting and regulating resistances; starting 
resistances (box type) with carbon and roller contacts for motors up 
to 500 volts; reversible starters with ditto; combined reversing, 


starting and regulating resistances for ditto (800 volts) for frequently 


switching in and out, and for reducing the speed 50 per cent. 
Liquid starters are also included for continuous-current motors up 
to 500-volt, shunt, series, or compound wound. The list is 
excellently arranged and well illustrated. 


E. C. C. Dinner.—On Saturday, 11th inst., in the Drill 
Hall, Wolverhampton, a complimentary dinner was given by Sir 
Daniel Cooper, Bart., Gd. C. M. G., chairman of the Electric Construc- 
tion Company, to those employés who had been in the service of the 
company for seven years and upwards. 


Explosion. — On Thursday last week ап explosion 
occurred at the wagon works of Messrs. Hurst, Nelson & Co., of 
Motherwell. The electrical installation is said to have been wrecked, 
and damage to the extent of £1,000 was done. 


Fire Prevention.—The British Fire Prevention Committee 
have artánged for an important test to take place on Wednesday 
next with a large warehouse floor constructed entirely of Karri and 
Jarrah wood, the floor being constructed on the same principle as 
recently adopted for the big warehouses in the new Free Port at 
Hamburg. There will also be tests with Karri and Jarrah wood 
doors for comparison with the fire resistance of oak and teak 
doors. ' 

The executive of the committee announce that the Silver Medal 
which they offered for the best essay on fire resisting materials 
exhibited al the International Fire Exhibition of 1901 at Berlin, 
has been awarded to Lieutenant Elsner, of Berlin. 


Grinnell Sprinklers.— We understand that, as near as 
can be caleulated, the record of the Grinnell sprinkler to date is 
approximately 0,500 fires extinguished at an average loss of about 
450 per fire. 


May-Oatway Fire Alarm.—At the invitation of Sir 
Eyre Massey Shaw and the directors of the May-Oatway Fire 
Appliances, Limited, a large number of gentlemen, representing 
official and private bodies, including the War Office, the Admiralty, 
the City Corporation, Liverpool Overhead Railway, Mersey Docks 
and Harbour Board, electrical and railway companies, &c., &c., 
witnessed public tests of the company's system, which bas been 
fitted. in the Ilford Town Hall. The tests were carried ont by a 
committee of the visitors, among whom were many representatives 
of fire brigades and fire insurance companies, and were in every case 
entirely satisfactory. The committee unanimously passed a resolu- 
tion to this effect. Every room in the Town Hall has been equipped, 
the total cost being under £100; the alarm is given at the local fire 
station, and the position of the outbreak is shown on an indicator at 
the main entrance. 


The Thames Valley Launch Company, Limited.— 
This company is arranging for two more electric charging stations, 
making, in all, eight stations belonging to it, where electric launches 
may be charged on the Thames. It is announced that a reduction 
in the price of current is to be made to the company's own 
customers, 7.c., those who have launches built by the firm, or who 
house their boats with them by the year. The price to them will 
be reduced to 8d. per unit, the usual charge on the river being 
18. 6d. 


Trade Announcements. — The Britannia Electrical 
Works Company, of Tottenham, N., have been appointed sole agents 
for the United Kingdom for G. Wehr Söhne, of Berlin. The head 
offices and showrooms are at 43, St. Martin's Lane, Charing Cross, 
W.C., where all communications should be addressed. 

Owing to the large increase in business, the Albion Clay Company 
have found it necessary to remove to larger offices at Members 
Mansions, 38, Victoria Street, Westminster, S.W. All communica- 
tions should be sent to that address in future. 

Messrs. Moores, Farrell & Со., of Manchester, have appointed 
Messrs. Alan Robson & Co., Imperial Buildings, Westgate Koad, 
Newcastle-on-Tyne, to represent them in the Newcastle district ав 
agents for the sale of their manufactured accessories and of Brockie- 
Pell arc lamps, also of the Consolidated Telephone Construction 
and Manufacturing Company's Telephones. . Messrs. Moores, Farrell 
arc sole agents for the North of England of both tirms mentioned 
above. 


Turbine Tube Clcaners.—Messrs. Babcock & Wilcox, 
Limited, manufacture a turbine tube cleaner which has been 
designed to facilitate the cleaning of boiler tubes, and to enable it 
to be done more economically and «quickly than by hand cleaning. 
It consists of a turbine, operated by water power or air pressure, 
which works in ball bearings, and to which are attached four arme, 
having steel culter-wheels at their extremities. Water power is 
mostly used for operating the tool; it may be obtained from the 
town water service, where this has sufficient pressure, or from a 
connection with the feed pump. River or sca water may be used 
for the purpose. A connection to the feed pump is generally 
adopted, as in this way the requisite pressure is most generally 
obtained. On board ship the donkey pump is best adapted. The 


water which operates and passes through the turbine has the 
beneficial effect of washing out the tubes. All parts of the machine 
are easily replaced. The cutting wheels, which are subject to most 
wear, are inexpensive. The water is applied through a strong hose 
pipe connected with a valve on a branch of the feed pipe, or direct 
with the feed pump. The turbine causes the cutter heads to- 
rcvolve at about 2,000 revolutions per minute, thus cutting away 
the deposit. Messrs. Babcock & Wilcox have obtained the sole 
rights to sell the cleaner іа all countries except the U.S.A. 


ELECTRIC LIGHT AND POWER NOTES. 


Alloa.—The street lighting installation with arc lamps 
was recently formally inaugurated, with great éclat. The 
installation consists of 20 public lamps, and a considerable amount of 
private lighting. Messrs. Buchan & Hogarth, of Edinburgh, are 
the engineers, and the energy is supplied by the British Electric 
Plant Company, Limited, whosc works arc approaching completion. 
Electric driving has been adopted throughout the latter. 


Birkenhead.—An inquiry was held last week by Mr. 
M. K. North, representing tlie L.G.B., into an application made by 
the T.C. for power to borrow £40,000 for clectric lighting purposes 
aud other sums for local improvements. The town clerk explained 
that £11,270 was required to meet the cost of additional generating 
plant at the Bentinck Street works, and £5,800 for additional plant 
at the Rock Ferry works. £18,500 would be required for additional 
feeder and distributing mains, service mains, &c., and £2,000 for an 
extension of thc arc lighting system. £2,430 was needed to cover 
an excess of expenditure over amounts already sanctioned. Mr. W. 
Bates, electrical engineer, stated that the Rock Ferry gencratiny 
station was at present only used for traction. It was intended to 
add plant which would serve to supply current for lighting. The 
excess of expenditure over the amount previously sanctioned was 
occasioned by a sudden rise in the price of copper. There was no 
opposition. 


Boston.—The T.C. has decided to invite public com- 
panics to tender for the installation of electric lighting and 
traction. 


Bournemouth.—A leak in the electricity mains was 


‘discovered recently by the extraordinary behaviour of horses and 


dogs passing along the road over the spot. The quietest and most 


‘docile animals kicked and plunged, dogs howled, and the scene 


seems to have been very comical. It is a curious thing that the 
potential gradient on the surface of the ground should be so steep 
as to give shocks to horses, whose hoofs cannot be more than 4 ft. 
apart at most. 


Chadderton.—The manager of the Lancashire Electric 
Power Company has sent the D.C. particulars as to the cost of street 
lighting, and, in accordance with his desires, a committee will hold 
an interview with him. The Board of Trade have granted the 
British Electric Traction Company, Limited, an extension of three 
months’ time for carrying out the works authorised by the Middleton 
Light Railways Order, 1898. 


Coventry.—The accounts of the electricity works for 


‘the quarter ended December 31st, 1901, at last show a surplus, after 


paying capital charges of £336, as compared with a loss of £280 in 
the correspond ing quarter of 1900. The works cost was 1°64d. per 
unit, against 2°55d., and the coal used per unit 14'9 lbs., against 
23 lbs. Also the price of coal has fallen immensely. Mr. Jeckell, 
the electrical engineer, is to be congratulated on these excellent 
resulte. 


Cromer.— The U. D.C. has further considered the agree- 
ment ior electric lighting with Messrs. Edmundson's Electricity 
Corporation, and has instructed Messrs. O'Gorman & Cozens-Hardy 
to prepare plans and specifications for the installation. 


Datchet.—The P.C. has passed a resolution in favour of 
the introduction of electricity supply into the village by the Slough 
U.D.C. 

Farnham.—The U. D. C., after two years’ deliberation, 
has decided upon the introduction of electric lighting, and has 
instructed Sir Wm. Preece «ud Major Cardew to report on the pro- 
posals made by Edmundson's Electricity Corporation. 


Glasgow.—The Corporation have agreed to extend the 
street lighting system by the addition of 228 arc lamps. 'The 
annual charge for these will be £14 per lamp. The estimated cost 
of erection will be £26 per lamp. All the streets included are 
traversed by electric trams, aud it has been made an understand- 
iog that all tramway routes will receive first, attention. 


Gorton.—On the 14th inst. a special meeting of the 
E.L. Committee was called to discuss with Mr. Enright, consulting 
engineer, the offers received from the Manchester Corporation and 
the Lancashire Electrical Power Company to introduce electric light 
into the town. 

Hamilton.—The T.C. is going to advertise for tenders 
to work the Council's prov. electric lighting order. 


(Continued on page 144.) 
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LARGE GENERATORS FOR BOLTON. 


Ox Thursday last week we had the pleasure of paying a visit 
to the English Electric Manufacturing Company’s works at 
Preston, on the occasion of a full-load test of two 1,100-Kw. 
machines, which are being supplied by Messrs. Dick, Kerr 
and Co., Limited, to the Corporation of Bolton, for lighting 
and traction purposes. These generators, which are among 
the largest direct current machines ever built in this 
country, are compound wound for 550 volts at full 
load, and will be arranged between the cylinders of “ Mus- 
grave" vertical engines, the armatures being coupled 
direct to the hubs of the fly-wheels. The speed of 
ihe combination is to be 100 revolutions per minute. The 


adjusting the armature clearances horizontally, and a number 
of thin plates for vertical adjustment. The entire frame of 
the machine can be moved lengthwise over the engine shaft 
upon the foundation girders, thus uncovering the armature 
windings and permitting the removal of individual magnet 
coils without disturbing the upper half, so as to render 
repairs to the windings of either the armature or field coils 
casy and rapid. 

The pole-pieces are of laminated steel, cast into the 
magnet frame with a cast-welded joint, which ensures a 
low reluctance in the magnetic circuit. The poles are 
provided with detachable shoes, which act as supports 
to the field magnet spools. The field coils are 
wound upon spools made of steel, with brass ends, 


Two 1,100-&w. GENERATORS IN POSITION FOR TEST. 


generators are 12-pole machines, and are in all respects in 
accordance with the standard practice of the English Electric 
Manufacturing Company. The magnet frame is made of 
cast-iron of a special quality, which has a high magnetic 
permeability ; the yoke is divided horizontally, so that the 
upper half of the frame can be removed for inspection 
purposes. 

The two halves of the field magnet frame are held 
together by four bolts let into pockets on the inner surface 
9f the castings, thus avoiding projections on the outer 
Surface, which might spoil the symmetrical lines of the 
machines, The lower half of the frame has cast with it 
two massive supporte, the lower surfaces of which are 
finished to a plane parallel with the armature shaft. By 
means of these supporta the frame is held in a vertical posi- 
dion, with two rigid foundation girders having screws for 


one portion of the spool being occupied by the 
shunt winding, and the other portion carrying the series 
winding of copper ribbon. The shunt coils and the series 
coils are insulated from each other by a special combination 
of mica and paper, and both coils are insulated from the spool 
by a thickness of at least } in. of the same insulation. The 
faces of the magnet cores and pole shoes are bored out after 
the cores are erected in position, thus ensuring the bore being 
exactly circular. The armature is built up on a spider of 
strong, tough iron, the sections of the rim being unconnected, 
in order to avoid shrinkage strains ; it is bored accurately to 
gauge, and is made slightly smaller than the diameter of the 
engine shaft, so that it requires a pressure of about 100 tons 
to force it into position. The core is built up on the ends of 
the arms of the spider, and consists of punchings made from 
high-class steel, which are thoroughly annealed and japanned. 
F 
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À special feature is the arrangement for giving effective 
internal ventilation to the armature. The segmental ends 
of the arms and the spider are so designed that air is 
admitted to the inner surface of the armature core and 
forced with great velocity through the radial ducts in the 


1,100-Kw. ARMATURE IN LATHE. 


laminations, thus providing a most efficient system of 
ventilation for the core, armature coils and field magneta. 
The laminations of the armature core are securely clam 
between two massive end rings, which are drawn together 
with a number of bolts passing through inside the core. 
The end ring farthest from the commutator is provided on 
its outer edge with a ventilated flange to support the ends of 
the armature coils, while the one next the commutator is 
provided with a number of clamps to 
secure the balancing rings, which are 


electrically connected at intervals with * X 

the commutator bars. X rg 
It is interesting to mention that ¢ Ф 

balancing rings are provided on all 4 7 % 

direct current machines made by the 1 F > 

English Electric Manufacturing Com- Я М «so 


pany, Limited, the effect of such rings 
being that any variation in the magnetic = 
reluctance is nullified by them. More- 
over, the use of these rings tends to 
prevent the motoring action of any ао eo 
given pair of poles which may occasion- - 
ally arise in a multipolar machine. A 7o -o 
further advantage gained is that it 
effectually balances the work of the ‘°° °° 
armature, thus preventing one portion 
doing more than another. | 

The armature coils are laid in slots, 45 ao 
the coils being former wound and 
thus made interchangeable. Very liberal зо so 
provision is made for completely in- 
sulating the conductors from the core ‘°° *e 
and from each other. The commutator 
is built up on a spider, very similar to 
that of the armature, with the exception о о 
of the rim being complete, which is 
carried on the hub of the armature. 
Steel end rings are provided, which 
clamp the commutator segments firmly to the periphery of the 
spider. The wearing depth of the commutator bars is never 
less than 1 in., and the length of surface insulation is 
usually 15 in. Carbon brushes are employed, and these are 
held in position by a special form of brush-holder carried 
-on laminated copper strips having easy adjustments. 


There are one or two special features about Ше 
arrangement of the brush-holders which do credit to the 
designer, Prof. Sidney Short, the technical adviser to the 
company. . Ds 

The generators, at the time of our visit, were arranged on 
a testing bed, with their armatures mounted 
upon а common shaft and run on the well- 
known Hopkinson method, using one 
machine as a motor, driving the other as a 
generator, and making up the losses in the- 
two machines from an external source. 
One of our views shows the combination. 
on the test bed. | 

The machines are designed to deliver 
1,100 Kw. at 100 revolutions per minute, 
at a pressure of 550 volts, They were 
completed and erected on Wednesday 
afternoon, the 15th inst., when they were- 
immediately put under a load of 2,900 
amperes for one hour, or about 40 per 
cent. overload. Оп Thursday morning a 
thorough series of tests was made to 
determine the efficiency, various losses 
and compounding of the machines The 
results obtained are shown by the accom- 
panying curves. 

On Thursday afternoon the machines 
were run under full load, and under loads- 
of 3,200 amperes, or over 50 per cent. 
overload, and the load varied from nothing 
to 50 per cent. overload, without shifting 
the brushes, and without the slightest 
sign of sparking. Fall load was thrown on 
and off without the least appearance of 
sparking at the commutators and without- 
shifting the brushes, 

On Friday morning, the machines were started under a. 
load of 2,200 amperes, and allowed to run continuously 
under this load during the whole day, until the tem 
perature, indicated by both the thermometers and the 
voltmeters acroes the fields, was found to be constant. 
The machines were then shut down, and the temperature 
of the various parts teken by the thermometer in the 
usual way. Тһе results were as follows :— 


CHARACTERISTIC CURVES 
oe 
l2 Pore — 100 R. RN M. 1100 K.W. 


400 G00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 
Agaa in Ampeces 


Atmospheric temperature 58° F. 


Motor armature 105° F. = Ris: 47° F 
„ commutator 96 F. = , 38° F 

»  ficld 11, F. = „ 52°F 
Generator armature .. 103° Е. = „ 45°F 
з commutator 359^ F. = „ 37°F 


М field 1166 F. = „ 
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The total weight of the machine 
equals 127,000 Ibs. or 56 tons; that of 
the armature is 48,000 lbs. or 21 tons, and 
that of the fields is 79,000 lbs. or 35 tons. 

Among other orders in hand, the follow- 
ing are at present passing through the 
shops :—London County Council, 15,000 
kw.; Cape Town, 1,600 KW.; Perth 
(W. Australia), 550 Kw. ; Ilford, 1,200 
kKw.; Birkenhead, 500 kw.; St. Annes, 
200 KW., &с., &c. 


BRIGHTON CORPORATION 
ELECTRIC TRAMWAYS. 


ATTEMPTS were made as long ago as 
1897, by the B. E. T. Company, to introduce 
electric traction into Brighton, but were 
defeated by the Corporation. The latter, 
however, in 1899 decided to yield to the 
premure of modern progress, and sought 
powers in the session of 1900 under a 
Bill for the construction of electric tram- 
ways; the Royal assent was given in 
August, 1900, and the Corporation at 
once took steps to carry out the work. 
Mr. Thomas B. Holliday was appointed 
as the Corporation tramways engineer 
and manager, and in the same month steps 
were taken to prepare the neceasary draw- 
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BRIGHTON.—CENTRE POLE AND LAMP. 


ings and specifications for the whole system. The various 
contracts were definitely settled and satisfactorily placed 
before the end of the year. The successful tenderers for the 
various works were as follows :— 


Permanent Way. —Messrs. Macartney, McElroy & Co., Limited. 
1 Construction. Messrs. Robert W. Blackwell & Co., 
кеа. 
Ue and Distributing Cables,—The St. Helens Cable Company, 
m 
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BrRIGHTON.—THE OPENING Day. 


Engines and Dynamos.—Messrs, Bruce Peebles & Co., Limited. 

Switchboard.—Messrs. Robert W. Blackwell & Co., Limited. 

Rails, Fishplates and Slecpers. — Messrs. Bolckow, Vaughan 
and Co. 
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BRIGHTON.—SIDE POLE. 


Points, Crossings, Tie Bars and Solcplates.—Messrs. Askham Bros. 
and Wilson. 

Manhole Covers and Frames, and Gully Grates.—Messrs. G. Cash 
and Co. 

Cars and Electrical Equipments.—The British Westinghouse Com- 
pany, Limited. 

The Corporation decided to erect the buildings themselves 
under the direction of their tramways engineer ; the work 
of constructing the permanent way was commenced in 
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BRIGHTON CORPORATION TRAMWAYS.—PEEBLES 325-KW. GENERATOR AND WILLANS ENGINE. 
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February, 1901, and the whole 
of the other contracts and 
works were arranged to fall 
into line. 

The concrete bed of the 
track is of Portland cement 
concrete, 6 to 1, and of the 
depth of 6 in. ; the rails are 
of the girder type, 6 in. high 
with a 7 in. base, and weigh 
101 lbs. per yard, the length 
of the rails being 36 ft., with 
а small proportion 30ft. Extra 
strong fish - plates, weighing 
46 lbs. per pair, were used, 
with 20-in. steel sole-plates 
under the rail joint, resting 
on a 6-in. steel girder sleeper 
running transversely to the 
rails. The method adopted for 
laying the permanent way 
was as follows:—The  ex- 
cavation being taken out to 
the necessary depth for the 
concrete bed, and also the 
trenches for the sleepers, the 
latter were then bedded on a 
6-in. foundation of cement 
concrete ; the rails were then 
laid in position and brought 
true to the required level and 
bolted up. "Then the concrete 
bed for the permanent way 


йы el eni ЛЕ, vain was put in, the effect of this 
T: MT "En ^ Йй 

d ug fo) ie Т та: being to securely anchor down 
S ; Aj the rail joints with the full 
weight of the concrete sub- 
structure, and it is confidently 
anticipated that by this mearis 
the troublesome matter of loor e 
rail joints has been effectually 


overcome. An even bed for 


BriGutTron.—Map or Tramway ROUTES 


Vol. 50. No. 1,261, Jamuany 24, 1902.] 


THE ELECTRICAL REVIEW. 


148 


— aa... 


the reception of the wood paving was provided in fine concrete 

in the proportion of three parte sharp sand to ene of Portland 

cement, wood paving being carried out throughout. The 

wood selected was American red gum blocks, which were 

dipped in hot pitch when laid, and then grouted up with hot 
i 


P 

During the construction of this portion of the work a 
staff ranging between 400 and 600 men was employed. 

The rail joints are double bonded with 0000 copper bonds 
of the Chicago Crown type. The steepest gradient on the 
system is 11 per cent. 

The overhead construction was adopted, with side and 
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SECTION or Rain JOINT. 


centre poles. The poles are of drawn tubular steel, of the 
Mannesman Tube Company's manufacture, with bracket 
arms of 24-in. steel tubing, and ornamental wrought-iron 
scroll work of elegant design, as shown in our views. The 
trolley wire is of 000 hard-drawn copper of high conductivity, 
the breaking stress being 6,000 lbs. Wood’s frogs and 
crossings were used throughout. Proper provision has been 
made by guard wires for the protection of the telegrapli and 
telephone wire which cross the track. 

The car bodies are of the well-known make of Messrs. 
Geo. Milnes & Co., of Hadley, and are of the saloon window 
type, with reversed stairways, the inside finishings being of 
pollard oak and maple. Ample headroom has been provided, 
as well as excellent ventilation. The interior is lighted by 
eight electric lamps, and is provided with a full system of 


electric bells both for passengers and for the conductor and. 


motorman. The outside panels are of a rich chocolate 
colour, with the borough arms on the centre panel. Destina- 
tion boxes have algo been provided, which are illuminated at 
night. The bodies are mounted on Peckham extra-long 
single trucks, with a 6-ft. wheel base, fitted with wheel 
brakes and double toggle track brakes. The Wilson 
Bennett life-guard was adopted, after a practical test with a 
dummy had been made by the tramways engineer. The 
electrical equipments are of the British Westinghouse type, 
with their 49 B motors, and series-parallel controllers with 
graduated electric brakes. ih 

An annexe was built on to the Corporation electric lighting 
station for the accommodation of the generating plant. 

The latter comprises three direct-coupled steam dynamos, 
consisting of Messrs. Bruce Peebles's dynamos and Messrs. 
Willans & Robinson’s engines. There is one set having an 
output of 325 KW., and two smaller sets, each having an 
output of 175 Kw. The engines are of Messrs, Willans and 


ABRBANGEMENT oF TIES. 


Robinson's patent central valve compound type, each having 

three cranks at 120° apart ; each engine is designed to 

give 25 per cent. overload for half an hour at the specified 

speeds, the larger set running at a speed of 300 r.p.m., and, 

the smaller set at 350 r.p.m. The steam pressure is 175 lbs. 
. in. 

The dynamos are of Messrs. Bruce Peebles's multipolar 
compound-wound fly-wheel type, designed to give 500 volts 
at no load, and 600 volts at full load. The smaller 
dynamos are mounted direct upon an extension of the 
engine base plate, and the larger dynamo is mounted on an 
ndependent base plate. 


The machines are designed so that the temperature rise 
does not exceed 70? F. after a six hours' full load run, and 
they are also required to be capable of - withstanding a 
25 per cent. overload for half an hour, and 50 per cent. 
momentary overload without damage or injury. Thedynamo 
shells are of specially soft cast-steel and are of the split 
circular type, so that by removing the upper half the 
armature is readily accessible. Special terminal arrange- 


‘ments are provided, so that by removing the coupling links 


the connections of the two halves are immediately 
separated. 

The magnet coils are wound on special cast-iron spools, 
which are made readily removable. The armatures are of 
Messrs. Bruce Peebles’s well-known slot-wound type, built up 
on spiders of rigid design. 

The commutators are also a special feature of these 
machines, and are designed in such a way that it is impos- 
sible for the bars to get out of place. The method of 
coupling is different from the usual form, being of the fly- 
wheel type, so that the strain is taken off the shaft, and the 
drive is at the periphery of the armature. 

The machines run sparklessly under all conditions of load 
within their capacities without alteration in the position of 
the brushes, the latter being of carbon. 

The illustration on p. 142 shows the appearance of the 
325-Kw. machine and engine. | 

Besides the steam dynamos mentioned above, Messrs. 
Bruce Peebles & Co. have supplied to the Brighton Corpora- 
tion a motor-driven booster, which comprises two of their 
standard multipolar machines, coupled end to end and 
mounted on a combination base plate ; the motor is a 40- 
Н.р, 500-volt shunt-wound machine of the 4-pole completely 
protected type. The booster is a multipolar series wound 
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machine, designed to give an output of 1,000 amperes at 

25 volts, or 100 at 10 volts, with the intermediate currents 
at corresponding voltages. These machines are generally 
similar to the generators; switch gear is provided, consisting 
of a starter for the motor aud & shunt switch and resistance 
for the series fields of the booster, by means of which any 
required variation can be obtained. The speed of the com- 


bination is 800 revolutions per minute. These machines, 


like the larger generators, are designed 80 that the tempera- 
ture rise shall not exceed 70° F. on a 16 hours’ full load 
run, and are also capuble of withstanding an overload up to 
25 per cent. | 

The boilers are the Babcock & Wilcox type. The switch- 
board consists of eight panels of polished white marble, 
comprising three machine, three feeder, one booster, and 
one Board of Trade panels. 

A suitable site was selected in the Lewes Road, on which 
has been erected a handsome and commodious car shed, con- 
structed of brick with iron roof, well lighted, to house 86 
cars, and examination pits have been provided under each 
track, so that the moment a car comes to rest, it is in a 
position ready for overhauling. The pits have been lined 
with white glazed bricks, in order that an efficient light may 
be obtained by bringing the walls into use as reflectors; 
they also enable the work pits to be maintained in a 
thoroughly clean and sanitary condition. The headroom pro- 
vided under the roof principals is 19 ft. Ample workshops 
have also been built in connection with the sheds, comprising 
a fitter’s shop, woodworking shop, armature-winding room 
and paint-shop, and machinery of the most approved type 
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has been selected, and the whole of the repairs will be 
ч on the premises. А sand dryer has also been pro- 
vided. | | 

А handsome suite of offices have been built on the frontage 
to Lewes Road, a portion being two stories in height. "The 
ground floor is for the traffic department and stores, and the 
upper floor for drawing offices, &c., in connection with the 
engineering department. 

Six and a half route miles have been constructed, or 114 
miles of tramway as single line. 

There are five routes, as shown on the map, viz.: Lewes 
Road, New England Road, Elm Grove, Queen's Park Кова, 
Beaconsfield Road, and Ditchling Road, the latter being 
worked as a circular route. : 

Lewes Road will have & 5-minutes service of cars, and 
the other routes a 74-minutes service, but the Beaconsfield 
Road and Ditchling Road routes being worked as a circular 
route, will, in effect, give a 32-minute service at the extreme 
ends, a8 it is possible to reach the same point by travelling 
in either direction. Thirty cars have been provided for the 
service. The terminus or starting point, common to all 
routes, will be in Church Street, at the northern end of the 
Royal Pavilion Gardens. | 

~ Further powers аге being sought in the ensuing session 
for extensions, and the terminus will then be made at the 
southern end of the Old Stéine enclosures, and in close 
proximity to the New Palace Pier and Winter Gardens. A 
further extension is to be carried along the London Road ; 
this will connect the existing lines between the junction at 
New England Road and the southern end of St. Peters' 


Church, enabling the cars on the New England Road, the 


Beaconsfield Road and the Ditchling Road lines to be 
operated on the more direct route along the London Road 
to the sea front. 

The engineer and manager, Mr. T. B. Holliday, has 
acquired a large and varied tramway experience, extendin 
over a period of 20 years, and embracing horse, cable, and 
electric traction in Melbourne, Australia, Bristol, Dublin, 


Stockton and Middlesbrough, and London; Mr. Holliday 


also acted as consulting engineer to the promoting syndicate 
of the Perth Electric Tramway, Western Australia, We are 
indebted to him for the particulars regarding the tramways, 
and the photographs, which we have embodied in the fore- 
going article. 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 138.) 
Heston-Isleworth. — The C. D. C. has decided to 


appoint an expert upon proposals to light the district by electricity, 


with a view to carry out the Council's order, recently acquired. 


Huddersfield.—An inquiry was held last week by Mr. 
M. K. North, inspector under the L.G.B., into an application of the 
T.C. for leave to borrow £100,000 for extensions of the electricity 
works. The borough electrical engineer (Mr. A. B. Mountain), 
stated that it was intended to provide a reserve storage for 2,500 
tons of coal. Since the works were established there had been an 
average annual progress of 15,000 lights. 


Hull.— Last week Colonel A. J. Hepper, R.E., held a 
L.G.B. inquiry into the application of the T.C. for leave to borrow 
£47,900 for electric lighting purposes. The present debt of the 
city amounts to over £2,000,000. Mr. A. B. Barnard, city electrical 
engincer, explained that the present loan was wanted for extensions 
of the works and mains; provision was to be made for plant of 
5,000 н.р. capacity, of which one-third would be put down at first. 


Liverpool.— The special committee which has had to 
revise the estimaics of expenditure in the principal spending 
departments of the Liverpool Corporation, has approved of the sum 
of £49,149 as the estimate for electric power and lighting for the 
ensuing year. 


London.—LrewisHamM.—The B.C. has agreed to the 
proposal of the Camberwell B.C. to apply for a provisional order to 
supply electricity in the parts of Lewisham which were tranferred 
to the Borough of Camberwell by the Local Government Act, 1899. 

The Metropolitan Asylums Board finds that the total cost of the 
electric light installation at the Northern Hospital has amounted to 
411,781. 


Manchester.— The foundation stone of the Stuart Street 
electricity works was formally laid on 16th inst. The buildings 
will cover about 8 acres, and will eventually comprise about 
72,000 H.P., making the station probably the largest in Europe. 


The estimated cost of the instalment of 27,000 н.р. now in hand i: 
nearly £1,000,000. It is anticipated that the first of the generatinz 
sete will be at work by the end of April. 


Mansfield.—The T.C. has decided not to oppose the 
Derbyshire and Notts Electric Power Bill. 


Monmouth.—A suggestion has recently been made in 
the T.C. for either traneferring the electric lighting works to a 
private company or raising a loan on mortgage of plant. The 
matter bas been deferred. 


Newcastle-on-Tyne.—An important scheme is being 
carried out in regard to the electric lighting of the main streets oí 
Newcastle-on-Tyne. In 1900 a report was presented to the City 
Council by the Watch Committee, in which it was suggested that 
£10,000 be obtained on loan, and certain of the main streets le 
lighted with electricity. The idea, which is now beiug put into 
practice, was to utilise the tramway poles to carry the lamps. It 
was estimated that to light all the streets in which tramways 
would be laid, would require 373 lamps, at a total annual cost of 
£6,714, as against £2,541 for the cost of gas The Committee 
limited its recommendation to 180 lamps, at an annual cost cf 
£3,240 (estimated), as against £1,514 for gas and some 18 arc lamps 
at present in the main streets. While the cost will be doubled, the 
amount of light which the new lamps will give, will be increased 
four-fold. Since the Committee made its recommendation, it has 
been decided to put up 200 arc lamps at £18 per lamp. The 
lamps will be fixed on the poles, about 40 yards apart. The power 
wil be obtained from the Corporation’s power station, but the 
lamps will be fed by separato mains from those utilised for the 
trams, and will be on the alternative system, so that їп case of 
accident only halt the lights would go off, and if it were desired to 
reduce the light half could be cut off. 


Partick.—The new destructor will be officially opened on 
or about February 1st. The street lights will, however, be switched 
on before that date as soon as the station i5 complete. 


Prison Lighting.—Mr. R. F. Yorke, writing to a 
Glasgow evening paper, draws attention to the fact that the prison 
at Fort William has been lighted with electricity for several years, 
so that York Prison is not the first to be so lighted. 


Salford.—A L. G. B. inquiry was held last week by Mr. 
M. K. North into the application of the Corporation for leave to 
borrow £5,000 for the purchase of motors to let on hire, and £25,000 
for electric lighting purposes. The motors were to have an average 
of 5 H.P., ranging from } H.P. to 25 H.P., and numbering 100. Mr. 
C. D. Taite, borough electrical engineer, explained the details of the 
scheme. "There was no opposition. 


South Shields,—A series of violent explosions in man- 
holes took place recently, many windows of adjoining house» being 
broken. ‘ 


South Wales.— The S.W. Electrical Power Distribution 


Company has given the contract for the erection of the first power 


station, at Treforest, to Messrs. Holloway Bros., of London. The 
designs provide for an installation of 15,000 н.р. in the first instance, 
to be eventually increased to 70,000 н.р. In the meantime а 
temporary plant will be put down. Work is also in progress at 
Neath. 


Wimbledon,—Mr. Е. Н. Tulloch, M. I. C. E., will hold 
a Local Government Board inquiry to-day (Friday), as to the 
U.D.C.'8 application to borrow 418,500 for electric light extensions. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—A report by the burgh surveyor and elec- 
trical engineer in connection with the electrical equipment of the 
Rosemount circular route has been before the Tramways Committee. 
The combined estimates amount to £11,000 to £12,000. The 
electrical engineer proposes to place poles with long arm brackets 
along the west side of Union Terrace, thereby obviating the 
necessity of having poles on the east side of the terrace, next the 
gardens. 


Belfast.—For the past year the Belfast Tramway 
Company has been the best abused company in the correspondence 
columns of the local papers, for alleged inefficiency in its service 
and cruelty to the horses. That both service and horses could be 
bettered is undeniable, but the company is in possession till 1907, and 
for three or four years the first city in Ireland will have to bear 
with things as they are, unless the Corporation nerves itself to buy 
up the interest of the company and substitute electric traction. 


Birkdale.—The tender for the Birkdale electric power 
station has been let to Messrs. Duxfield Bros., of Southport, at 
£3,416. The building is to be ready for the installation of 
machinery by the end of March, and it is anticipated that the 
current will be available for the York and Anghton Road sections, 
and that the cars will be running in June. The contract for the 
overhead equipment has also been let. 


Brighton.—Colonel Von Donop, the inspector appointed 
by the Board of Trade, paid another visit to Brighton on 14th inst. 
to satisfy himself as to the working over the hilly routes of the 
brake fitted to the cars toyprevent them from running back. Colonel 
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Von Donop expressed his intention of at once passing the routes 
which have not hitherto been available for the public service, во 
that the Tramways Committee now only await the receipt of the 
formal certificate from the Board of Trade before bringing the full 
aervice into operation. | 


Canterbury.—The Canterbury and Herne Bay Light 
Hailway promoters have asked the Council to waive their stipula- 
tion that wherever the trams run the streets must be widened to 
21 ft., and also not to enforce the demand that wood paving should 
be put down. Tke Council, however, adheres to ite decision. 


Chatham.— The cars for the Chatham and District Light 
Railways Company, which have been built by Messrs. Milnes, bave 
been received. 

An order has been made by the Board of Trade, under the 
Military Tramways Act, 1887, authorising one of his Majesty's 
Principal Secretaries of State to construct and maintain a tramway 
at Gillingham (Chatham), running from the Royal Engineers' Park 
to Darland Hill. 


Chester.— Last week the T.C. resolved that the con- 
version of the remainder of the tramways not at present worked 
by electric traction be included in the authority obtained by the 
Committec, so that the whole might be put in hand at the same 
time, the overhead trolley system being adopted throughout. The 


cost of the section to Saltney was stated as £34,000, and of the . 


remaining length to the station £23,000. 


City and South London Railway.—On 16th inst. a 
mishap occurred on this railway. The official statement made to 
the Press by Mr. Jenkins, the general manager of the line, showed 
that a down train which was running between the Elephant and 
Castle and the Borough stations at 7.30 a.m., was within 200 yards 
of the latter station, when & short circuit occurred in the motor 
of the locomotive. This resulted in a breakdown of the engine, 
and the train came to a-standstil. Assistance was sent for, 
and another train which was coming up behind the one which was 
disabled, pushed the first train into the Borough station. The pas- 
sengers alighted in the station, but were somewhat disquieted at 
the presence of a considerable volume of smoke, which had pro- 
ceeded from the locomotive, owing to the ignition of the insula- 
tion. On examination, it was found that the accident to the 
mechanism was of a serious character, and it was decided that 
the current should be completely switched off from the line for a 
short period. This was done from the generating depót in Clapham 
Park Road. The trafic was dislocated for about an hour. 


Dublin.—The scheme for the connection of Enniskerry 
and Dublin by the Dublin and Enniskerry electric tramway has 
been vetoed by the Irish Privy Council on the grounds that the 
places meutioned arc already connected by railway. ОЁ course, the 
promoters of the tramway can proceed by a special Bill in the 
Commons. The proposed line would open up and develop a fine 
residential district. 

Dudley and Blackheath.— Recently an excellent scheme 
was prepared by the Dudley and Rowley Regis authorities for the 
construction of an electrically-equipped tramway from Dudley to 
Rowley and Blackheath. It bas now, however, been abandoned, 
the two authorities beiny unable to agree. 


East London Railway.—At the meeting of the East 
London Railway Company on Monday, the chairman said that the 
question of clectrifying their line was being considered by the 
committee of managers to whom it had been rcferred. Their report 
would be presented at the next meeting ; but meanwhile he under- 
stoud that they. favoured the employment of both the steam and 
electric systems. They would have to remember that the Brighton, 
South-Eastern, and Great Eastern systems, which ran over their 
line, still employed steam. So that for that section of their traffic 
the East London Company would have to adopt whatever system 
was best for linking up with the three lines named. 


Failsworth.—The D.C. has been informed by the 
Manchester Corporation Tramways Department, that the recon- 
struction of the Failsworth tramways would be proceeded with in 
the spring or summer of this year, but, inasmuch as the Electricity 
Committee were unable to supply current for the working thereof 
until March 3lst, 1903, the Tramways Committee had entered into 
an arrangement with the Manchester Carriage and Tramways Com- 
pany to continue working the same by horse cars until the expira- 
tion of that timc. 


Farnworth.—The B. of T. inspection of a portion of the 
new lines and equipments was made on the 9th inst. There аге 
eight bogie cars supplied by the Westinghouse Company, and they 
have Blackwell' patent trolleys. Four of them have Tidswell’s 
automatic life guards. The cables were put down by the B.I.W. 


Co.; the poles were supplied by Messrs. Russell, of Wednesbury. | 


Mr. J. D. Pember is the electrical engineer and tramways manager 
to the U.D.C. 


Greenock and Port Glasgow.—The Corporation in 
view of their deciding, at some future date, to purchase the tram- 
way undertaking, have decided to oppose the company’s new Bill 
for extensions and powers to run omnibuses at tramway termini. 


Heston - Isleworth.—The General Purposes Com- 
mittee of the U. D.C., huving inspected the plans of the London 
United Tramways Light Railway Extensions (No. 2), and of the 
Hounalow, Slough, and Datchet Light Railway, recommended the 


Council to oppose both schemes. This was agreed to at the last 
meeting. By mutualarrangement, Mr. Bousfield has been appointed 
to value property affected by the authorised lines. 


Houghton-le-Spring.— The United Kingdom Light: 


Railway and Tramway Company has intimated to the District 
Council its inteetion of applying to the Board of Trade fora 
further extension of time for the commencement aud completion of 
the Houghton-le-Spring and district tramway scheme. The 
Council will follow the examples set by the other Councils, and 
lodge an objection. 


Huddersfield.— From a financial statement prepared 
by the borough treasurer, it appears that the receipts of the 
steam section for the nine months ending December 3lst last 
amounted to £16,844, or 13°75d. per car-mile. The expenditure for 
the same period was £19,531, or 15°95d. pet car-mile, or a loss of 
2:20d. per car-mile. Upon the electric section for the nine months 
the receipts amounted to £21,307, ог 11:04d. per car-mile. The 
expenditure amounted to £23,968, or 12°41d. per car-mile, showing 
a loss of 1:37d. per car-mile. The totals included (in the steam 
section)—depreciation £2,263, and interest and sinking fund 
£3,953. In the electrie section the sums respectively were £3,987 
and 48, 586. The total loss on both sections is thus £5,347 for the 
nine months. | 

The Tramways Committee have decided to experiment with cast- 
iron blocks for paving two miles of the tramway lines. 


Italy.—The Allgemeine Electricitäts Gesellschaft, of 
Berlin, is in negotiation with the Italian Government with regard 
tothe concession for the building of the projected direct electric 
railway between Rome and Naples. 


Liverpool.—W hen a massive iron beam about 30 ft. long 
was being raised by a derrick at the new buildings of the Royal 
Insurance Company, at the corner of North John Street and Dale 
Street, it slipped from the chain and fell, 50 ft., to the street, cutting 
the electric trolley wire on the “ inwards” track and straining опе 
of the standards. The ends of the broken trolley wire fell to 
the ground and sparked freely. Traffic on the “ inwards” line was 
stopped until the trolley wire, of which about 100 yards had fallen, 
was renewed. "The beam fell across the street within 6 ft. of the 
rear of a car going towards the Pier Head. No personal injury was, 
however, caused. І 

At а meetiug of the Liverpool Engineering Society last week, 
Mr. F. B. Behr, Assso.Inst.C.E., delivered an address on High 
Speed Electrical Railways and the Proposed Mono-rail betwcen 
Manchester and Liverpool." 


Merton.—The Parish Council has decided unanimously 
to oppose the L.U.T. proposals affecting Merton, especially with 
regard to a portion of the scheme involving & single line on a very 
narrow thoroughfare. Part of the route is along a country lane, 
which the company promise to widen to 40 ft. 


Potteries.— Upon the invitation of the Fenton U. D. C., a 
conference of representatives of the local authorities of the Potteries 
district was held at Fenton last week to consider the new Bill 
which is being promoted by the Potteries Electric Traction 
Company. The Bill was referred to a Committee, consisting of the 
clerks to the various local authorities, to consider and report. 


Rothesay.— The T.C. have decided to oppose the tramway 
company’s Bill, as not agreeing with Standing Orders, and also ou 
the point of the proposed method of erecting overhead work in 
certain streets. 


Sandgate.— At the last D.C. meeting drafts of agreement 
between the Coancil and Hythe and Sandgate Electric Company, 
appertaining to tramways and electric lighting, and the Folkestone 
. were received and fully discussed, and referred 
to the clerk. 


Sutton.— The provisional agreement between the U. D. C. 
and the trumways company provides inter alia that the company 
shall pay £2,000 cash on commencing the line, to be expended by 
the Councilon street improvements. To satisfy the residents of 
Belmont, the company undertake not to take a line along Brighton 
Road without the special consent of the Council. 


Swindon.—With reference to the tramway scheme, 
Alderman Wright suggested that before overhead traction was 
detinitely adopted a committee should visit Wolverhampton and sev 
the system in use there. Mr. Ernest Carpenter, chairman of the 
Electric Committce, argued that the overhead system had becn 
adopted after most careful consideration and consultation with 
Messrs. Lacey & Clirehugh, electrical engineers, and he did not 
think the Corporation would care to throw away money on a purely 
experimental system, while the overhead system had proved etlicient 
all over the country. The suggestion to visit Wolverhampton was 
rejected. 


Wallington.—Last week at а crowded and excited 
meeting of ratepayers it was decided to ask the R.D.C. to oppose 
the tramway proposals of the B.E.T. Co. At the end & poll was 
demanded, and the result of this has been to confirm the resolution 
by a majority of 282 votes against 279. 

Whitworth.—Mr. J. S. Enright is to report to the 
U.D.C. on electric trams. 

Wimbledon.—The U.D.C. have at length arrived at a 
decision on the tramway question, and have adopted a report of 12 
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pages of printed matter, approving of the proposals of the L. U. T., 
except in the following particulars :— 


1. Wonple Road line to be double track, and Hill Road to be widened to 50 ft. 
near the railway bridge. m 

2. Tbe offer of the company to pay £80,000 towards the cost of widenings is 
rejected, and the company is asked to pay the whole amount (except No. 4). 

8. The line up the Hill to the Common not to be constructed without special 
consent. 

4. The company to pay £5,000 towards the cost of widening High Street and 
Church Road, the money to be pet on commencing to lay the lines; but the 
Counoil to proceed with the widening in their own manner. 

5. Statutory widths for Merton High Street. 

6. Footways to be 8 ft. wide (except by consent). 

7. Annual rental £100 per mile. — 

8. Wood paving throughout, ог as approved by the Counoil. 

9. Protective clauses for sewerr, the Council's own lighting cables, cheap 
fares, return tickets, no advertisements on cars, approval of construction, &c., 
including payment of Council's costs. 


The Council also decided to obtain protective clauses in the Bill 


for the Wimbledon Tube,“ and with regard to the Metropolitan 
Railway's proposed generating station in the district. 


Wolverhampton.—The Tramways Committee and the 
Corporation are now inviting tenders for the construction of a new 
tramway track from Snowhill along Dudley Road to the borough 
boundary at the Fighting Cocks. The length of the route is just 


over 1 mile, and it will, when completed, connect Wolverhampton : 


with Sedgley and Dudley. It is hoped to finish it before the 
opening of the approaching exhibition. Mr. Holloway is now 
makiny rapid progress with his contract. The line on the Bilston 
Road to the borough boundary is now practically complete, and 
connections are being formed at Piper's Row and Lichfield Strect, 
in the centre of the borough. When these are finished and a short 


length of line has been laid from Queen Square to Waterloo Road, - 


and the Lorain circuit boxes laid, then there will be a connection 
from Tettenhall, vid Newhampton Road, to the borough boundary 
at Bileton. This section, it is hoped, will be in complete working 
order for the Exhibition. It is not intended to interfere just yet with 
the old Tettenhall Road route, the intention being to kcep this line 
with the present system of horse cars iu reserve until the alternative 
line is electrically equipped and working. 


TELEGRAPH AND TELEPHONE NOTES. 


Dover Telephones.—The Corporation has decided not 
{о apply for a municipal telephone licence. This decision will 
affect the proposal of the Folkestone Corporation to introduce n 
municipal system, as Folkestone is within the same area. 


Dundee Telephones.—It is stated that about 7,000 
circulurs were issued regarding the proposa! to establish a 
municipal telephone system in the city, and already more than 


1,000 replies have been received. The desire to be connected with 


such a system ів enid to be pretty general among these. 


Durban Telephones.— The Town Council recently 
decided to take over the local telephone system as from January 
lst, the company having agreed to waive the three months’ notice. 
The necessity for baste in the matter was in view of the early 
inauguration of the electric tramways, as the company's wires were 
in the way in шару places and the Corporation could поі compel 
their removal. 


German Cable Schemes,—A Dutch German company 
has been formed fur extending the New York—Manila tclegraph 
cable to the Celebes and the German South Sea Islands. 


Huddersfield Telephones. — The General Purposes 
Committee has deferred the question of municipal teiephones for n 
period of three months. 

At the lust Council meeting, Mr. T. H. Moore (chairman of the 
Tramways Committee) urged that as many streets would be disturbed 
during the electrification of the remaining steam tramway roules, а 
deputation should be appointed to ascertain on what terms the Tele- 
phone Company would agree to the construction of underground 
wires, und to arrange, if possible, for such work being carried out 
concurrently with the operations of the Tramways Department. Hc 
moved to this effect, and his motion was adopted. 


Manchester Telephones, — The Withington U.D.C. 
dissents from the application to Parliament. of the National 
Telephone Company, for an Act conferring certain powers on the 
company within the Manchester Telephone Exchange area. 


Portsmouth Telephones.—No time is to be lost in 
setting up the Municipal Telephone Exchange, for which a loan of 
£26,000 has been sanctioned by the Local Government Bourd. The 
Telephone Committee of the Town Council has decided to recon- 
mend that Mr. Gardner, of the Tunbridge Wells Municipal Ex- 
change, be engaged as engineer and manager. 


The Telephone Service.—As a result of the dissatis- 
faction with the telephone agreement between the Postmaster- 
General and the National Telephone Company, it had been arranged 
that the Lord Mayor, Sir Joseph Dimsdale, should move the 
following amendment to the address in the House of Commons:— 


And we humbly represent to your Majesty that it is essential that a complete 
inquiry should be made into the working and practical effect of the licences and 
agreements now being acted upon by the Treasury, the Post Осе, and the 
National Telephone Company: and the desirability of suspending any further 
transactions between those departments and the company in reference thereto 
until such inquiry has been completed, and its results considered by your 
Majesty's Government, 
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It was, however, announced in Wednesday's Times that “the 
Government have promised certain concessions to Sir Joseph 
Dimsdale on the telephone question. Hence his amendment to the 
address will not be moved." 

The matter is further dealt with in Thursday's Ties iu the 
following terms :— 

“Although Sir Joseph Dimsdale, in consequence of assurances 
which he is understood to have received from the Government, has 
decided not to move his amendment to the Address urging the 
desirability of suspending negotiations between the Treasury, the 
Post. Office, and the National Telephone Company, pending a com- 
plete inquiry iu the working and practical effect of the present 
licences and agreements, the London Liberal members do not 
intend to let the matter drop untilthey have been told precisely 
what course Ministers intend to pursue. Mr. Lough has given 
notice of an amendment in terms identical with that formulated 
by the Lord Mayor of London, his desire being to elicit from the 
Government a definite promise that a committee shall be 
appointed." 

It is stated in the Daily Telegraph that no real basis of negotia- 
tions can for the present bc arrived at, and Sir Joseph Dimsdale 
intends to move bis amendment on Monday. | 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. es - ee ee .. June 20, 1899 ee 
Para-Maranham ae ae "4 is .. March 1, 1900 .. ae 
Mole St. Nicholas-Port au Prince .. Dec. 28,1901 . 
Coro-Maracaibo (Venez.)  .. аа ae .. Jan. 8, 1902 К 
Alexandria-Larnaca ee 0 0 oe ae ee Jan, 19, 1902 oe 


 LANDLINES :— 


Pia Hanekin on Persian territory .. .. Feb. 24, 1900  .. T 
Communication with Baranquilla and Cartagena Dec. 8,1900  .. ae 
Cap Haitien-Port au Prince .. ès © .. Jan. 14, 1902 .. Jan. 17. 
Cap Haitien-Port au Prince .. ais .. Jah. 22, 1902 ка 


Underground Wires v. Submarine Cables, — Sir 
John Leng recently made a suggestion for an East Coast submarine 
cable, to prevent a repetition of the recent serious interruptions of 


telegraphic communication with the large commercial centres on the 
East Coast. 


Lord Londonderry, in his observations on the point, said :— 


The underground line to the north which is now being laid will extend, in 
the first instance, to Birmingham, Liverpool, Manchester, Leeds, Newcastle, 
Glasgow, and Edinburgh, and will atford security against interruption of tele- 

raphic communication, not only to those important cities, but also to many 
ntermediate towns, while it will give practical security to Sheffield and the 
towns on the east coast, and increase the stability of the telegraph service 
generally. To carry out your plan with any approach to efticiency it would be 
necessary to lay one four-wire cable from a point near Harwich to a point near 
Hull, one four-wire cable from а point near Harwich to a point near Newcastle, 
three four-wire cables from a point near Harwich to a point near Leith, one 
four-wire cable from a point near Harwich to a point near Dundee, and con- 
tinue the same cable to a point near Aberdeen. Thesc cables, together with 
the necessary connecting wires to the Central Telegraph Office and the post 
offices at Hull, Newcastle, Edinburgh, Dundee, and Aberdeen, would cost 
50 per cent. more than the underground line to the north which this department 
is laying down; and it would afford no security to Birmingham, Manchester, 
Liverpool, Leeds, or Glasgow. The underground line is now approaching 
Stafford, and will be extended as soon as possible to Warrington, whence there 
are underground wires already to Liverpool and Manchester; and the scheme 
will be so carried out as to fit in throughout with the overground system, and be 
available for making good interrupted wrial wires at a good many points. The 
submarine cables,on the other hand, would be out of relation with the over- 

ound system, and could not be connected or fitted in from time to time at 
intermediate points. a oe : 

No satisfactory type of paper-insulated cable for submarine use has yet been 

roduced. It is still necessary, in submarine cables, to use gutta-percha, 

erefore, if we resorted to submarine cables, we оша lose the advantage in 
electrical efticiency which we have gained in our underground line by the 
adoption of paper-insulated wires. There are other respects in which the 
submarine cables would compare unfavourably with the underground line. 
They would be more costly to maintain; they would be often, and for consider- 
able periods, interrupted; they would increase the difficulty and cost of main- 
taining the existing Anglo-Continental cables, across which they wouid be laid; 
and they would require to be entirely renewed much sooner than the under- 
ground line. But the main objections are that they would cost more to con- 
struct, would be less efficient from an electrical point of view,and would afford 
less security to the telegraphic communications of the kingdom. 


Wireless Telegraphy.—In the House of Commons on 
Monday, Mr. J. Dewar asked the Secretary to the Treasury, as 
representing the Postmaster-General, if he would consider the 
expedicney of adopting the Marconi system of wireless telegraphy 
as n means of communication between the Outer Hebrides and the 
western mainland of Seotlaud. i 

Mr. A. Chamberlain, in reply, said that for the present the 
existing telegraph cable to Stornoway affords adequate means of 
telegraphic communication with the Outer Hebrides. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen,—l'ebruary 12th. Tramway poles, buses and 
trimmings for Corporation, See “ Official Notices " to-day. 


Barking Town.—January 24th. Additional generating 


plant for the Council's electricity works. See “Official Notices“ 
December 20th. 


Belgium.—February 15th. Proposals are being invited 
by the municipal authorities of Lourain for the lighting of tho 
public streets by electricity or gas. 


Belgium.—March 1st. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 


concession for an electric lighting installation. See our Official 
Notices ” January 3rd. 
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Birkenhead.—February 11th. Feeder mains, pilot 
wires, and distributing mains for Rock Ferry and district for the 
Corporation. See Official Notices" to-day. 

Blackburn.—January 27th. Engineering stores for the 


electricity and tramway departments for one year; also oils and 
greases for ditto. See '' Official Notices " January 17th. 


Crovdon.—February 17th. 10 double-deck double-truck 
ie with motors, &c., for Corporation. See ''Official Notices" 
to-day. 


Fulham.—January 27th. Twenty 50-K w. transformers, 
mains, conduite, lamp-posts and street boxes. Sec “Offcial 
Notices” January 10th. 


Hartlepool.—January 25th. Buildings, marine boilers, 
engines and dynamos, battery, switchboard, arc lamps, columns, 
mains, and cranes, for clectricity supply works for the Corporation. 
See Official Notices January 3rd. 


nford.— January 27th. Rail-bonds, conduits, draw- 
boxes, &c. for the U. D.C. tramways. See Official Notices” 
January 10th. 


L. C. C.— January 28th. The IL. C. C. is in the market 
for about 3,950 tons of track rails; 1,850 tons of slot rails; 
670 tons of conductor tee rails; fishplates, bolts, nuts, &c., required 
in connection with the reconstruction of tramways for electric 
traction. Specifications, &c., at the County Hall, Spring Gardens, 
S.W., upon payment of £2. 


Leyton.—February 13th. Steam and other piping for 
U.D.C. electricity works. See '' Official Notices " to-day. 


London.—March 4th. The L.C.C. is wanting tenders 
for 100 or 50 double-deck double-bogie tramcars for conduit lines 
in South London. Drawings, &c., at the County Hall, Spring 
Gardens, S.W. (£3). 


Lytham.—January 31st. The U. D.C. invites tenders 
for the erection of engine and destructor houses, and cottage; and 
for two centrifugal pumping engines, steam dynamo, electric light 
fittings and travelling crane. Specifications, &., of the engineer to 
the Conneil, Mr. A. J. Price, U. D. C. Offices, Lytbam. 


Manchester.— January 28th. Coal and ash elevating 
and conveying plant for the Stuart Street generating station of the 
Corporation. See “ Official Notices " January 17th. 


Manchester.—February — 13th. Condensing plant, 
cooling towers and feed water heaters for the Corporation. See 
“ Official Notices ” to-day. 


Rochdale.—February 2nd. Lighting switchboard 
extensions for the Corporation. See ''Official Notices" January 
17th. 

Rockhampton (Australia).—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL REVIEW, January 10th. 


Salford. — February 8th. 
current motors for the electricity works. 
to-day. 

Shipley.—The D.C. is inviting tenders for the con- 


struction and reconstruction of about 14 miles of double line. 


Shipley.—February 10th. Traction switchboard, boosters 
and balancers, switchboard alterations, for the Council. See 
“Official Notices " to-day. 

South Lancashire.—January 29th. Two-phase motor- 
generators, boosters, and batteries for the S.L.E.T. and Power 
Company. See “ Official Notices " January 10th. 


Spain.—January 26th. The municipal authorities of 
Sahagun (province of Leon) are inviting tenders until the 26th 
inst., for the concession for the electric lighting of the town during 


Two 150-Kw. continuous 
See Official Notices“ 


a period of 20 years. Particulars may be obtained from, and ten- 


ders are to be sent to; El Secretario del Ayuntamiento de Sahagun 
(Leon). ; 

Spain.—January 27th. Tenders are being invited by 
the Spanish Ministry of Public Works in Madrid until the 27th inst., 
for the concession for the construction and working of an electric 
tramway between Tolosa and San Sebastian (Guipuzcoa province). 
Tenders are to be sent to El Ministerio de Obras Publicas, Madrid, 
whence particulars may be obtained. 


Spain.— February 2nd. The municipal authorities of 
Elgirl ar are inviting tenders until February 2nd, for the establish- 
ment aod equipment of a central electric lighting station in the 
town. Particulars may be obtained from, and tenders are to be 
ant to, El Secretaria del Ayuntamiento de Elgirbar, Spain. 


Npain.— February 9th. "Tenders are being invited until 
Ре!тпату 9th, by the Municipal authorities of Irun for the con- 
ein for the electric lighting of the town. Tenders are to be sent 
to El Exineo. Avuntamiente Constitucional, Irun, Spain, whence 
particular- may be obtained. 


Spain.—The municipal authorities of Ondarra (Alicante 


province) have just invited tenders for the concession for the elec- 


. tric lighting of the town during a period of 15 years. 


Sunderland,—February 6th. 10 double and four single- 
deck car bodies, trucks, &c. See “ Official Notices” January 17th. 


Walsall.—January 31st. One each 500-н.р. and 25- 
H.P. high pe engines, and 350-кү. and 16-xw. dynamos for the 
electricity department. See Official Notices” January 17th. 

Warrington.—January 28th. Feeder cables for Cor- 
poration tramways. See “ Official Notices " January 17th. 

West Bromwich.—January 29th. Boilers, dynamos, 
booster, switchboards, condenser, &c. See “Official Notices " 
January 10th. ' 


Wigan,—February 3rd. Cables and trolley wire. Зее 
“ Official Notices " to-day. 


CLOSED. | 


Huddersfield.—At their last meeting the Corporation 
accepted the following tenders for sections of the tramways about 
to be electrically equipped :— 


Per ton. 
Rails—Bolckow, Vaughan & Co. T - We v4 .. £6 7 6 
Fishplates—Bolckow, Vaughan & Co. ix - .. 717 6 
l-in. bolts—Ibbotson Bros. & Co. - sx Wm ie . 14 17 6 
J-in. bolts—Ibbotson Bro 0 & Co. ee oe ee ee ee 17 15 0 
Tie rods —Bolckow, Vaughan & Co. x is га .. 816 3 
Soleplates— Bolckow, Vaughan & Co. 17 6 


Steel points and orossings— Hadfleld's Steel Foundry Cea 
at £2,483 5s. (patent manganese stee)). , 
London.—The London County Council had under 
consideration’ on Tuesday the following tenders for providing an 
electric lighting installation at the rcformatory at Farmfield, for 
female inelriates :— 


Anti-Vibrator, Limited (accepted)  .. T .. 2450 0 
А. Н. Marshall & Co. m EN E se za 


Buchanan & Curwen т T ae 85 .. 562 10 
J. G. Statter & Co- bs xs es n .. 675 0 
Jackson Bros... aie НЕ Sa 3 x .. 679 16 
George T. Newling .. = T Vx s . 5 0 
William Simmons 2 ва $a Vx .. 751 0 
G. Weston & Co. si M 796 


John Barker & Co, Limited |.  .. . 895 0 
T. Henx Duncan és ё е s ^ 


© ©› с сєз б› о с» = о esc ee 


TB магасе, T 805 65 vs .. 86610 
Tamplin & Makovski, Limited .. is 28 . 880 0 
Barlow Brothers & Co. sii T s . 890 0 
C. Peacock & Co. V. is s es . 9665 0 
C. W. Gifkins & Co. .. #9 M - i. . . 1,174 0 
T. H. J. Dennis & Sons .. 6 s s .. 1,217 0 
Simmonds Brothers, Limited .. С» Ha . . 1,384 0 


Oban.—The Contract Journal says that the Corporation 
has ordered three 60-Kw. steam dynamos (vertical enclosed high- 
speed engines) from J. Howden & Co., of Glasgow, at £1,500, and 
two boilers and economiser from Babcock & Witcox at 21,542. 


Stirling.—The contract for the supply of motors as 
advertised by this Corporation, bas gone to the Lancashire Dynamo 
and Motor Company. 


FORTHCOMING EVENTS. 


Friday, Janvary 24th —At 5 p.m. Physical Society. Meeting at 
the rooms of the Chemical Society. Paper to be read 
on “Тһе Factors of Heat.” Part I., by Mr. James 
Swinburne. 


At 7.30 p.m.—North-East Coast Institution of Engineers 
and Shipbuilders. Meeting in the Lecture Hall of 
the Literary and Philosophical Society, Newcastle-on- 
Tyne. Мг. J. W. E. Littledale will reply to the dis- 
cussion on his paper on “ The Speed of Machine Shop 
Tools,” and a paper will be read on Some Notes on 
Steam Turbines," by Mr. F. J. Warburton. 

Saturday, January 25th.—At 6.30 for 7 p.m. Institution of Junior 
Engineers. Seventeenth anniversary dinner at the 
‘Hotel Cecil, the president, Sir John Jackson, F. R. S. E., 
in the chair. | 

At 10.0 аш. Institution of Electrical Engineers 
(Students' Section). "Visit to the works of the India- 
Rubber, Gutta-Percha and Telegraph Works Company, 
Limited, Silvertown. 

Monday, January 27th. — Institution of Electrical Engineers 
(Newcastle Section) meeting. Paper on ''Sub-station 
Polyphase Machinery " by Mr. A. Stewart. 

Tuesday, January 28th. — Institution of Electrical Engineers 
(Manchester Section) meeting. Paper by Mr. H. A. 
Earle, on “The Supply of Electricity in Bulk." 

Wednesday, January 29th.—At 7.30 pm. Institution of Electrical 

^ Hngineers (Students Section). Ordinary meet ines in 

the library of the Institution, 28, Victoria Street, 
Westminster. Paper to be read :—“ Notes on Con- 
tinuous Current Testing, by Mr. S. Glendenning. 
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Thursday, January 30th.—North-East Coast Institution of Engi- 
neers and Shipbuilders. The annual Institution dinner 
in the Assembly Rooms, Westgate Road, Newcastle- 
upon-Tyne. ! 

Friday, January 31st.—At 9 o'clock, Royal Institution of Great 
Britain. Discourse by Prof. A. Cram Brown, F.R.S, 
“The Ions of Electrolysis.” 

At 8 o'clock.— Electro- Harmonic Society Smoking Concert. 

Saturday, February Ist.— At 2.30 p.m. Institution of Electrical 
Engineers (Students’ Section), Visit to the Willesden 
Station of the Metropolitan Electric Supply Company. 


i 


NOTES. 


Poor-Gas Producers.—Referring to “ Enquirer’s” 
letter in another column, the small space of the plant at Messrs. 
Hornes' works struck us also as remarkable, and this constitutes one 
of the advantages claimed for the system. We are in favour of the 
generator being below atmospheric pressure for reasons of health 
and safety, while an inward leak can so easily be stopped. Only a 
leak inwards beyond tbe producer would be likely seriously to 
reduce the efficiency of the gas. The drawing of the gas by the 
engine does not mean the loss of so much power as is otherwise 
needed to drive a fan. Poor gas certainly does require somewhat 
larger engines for an equal duty compared with ordinary illumi- 
nating gas. Probably 10 per cent. would cover the increase as a 
rule. As there is no difference worth arguing over between 
producer and blast-furnace gas, we might refer “Enquirer” for 
large engines to various blast-furnace gas power plants, notably at 
Sheepbridge Ironworks, where two engines of 100 н.р. are at work, 
and more recently at Claycross Works, near Chesterfield, where a 
300-н.р. blowing plant is running on the Thwaite-Gardner system. 
We believe an independent test of this plant is under consideration, 
but a general test of several generators of producer gas would 
involve considerable expense, and could only be carried out by joint 
action. - 


Correspondence Instruction.— Prof. Andrew Jamieson, 
M. Inst. C. E., has started electrical and mechanical engineering 
correspondence classes. His success as an author of engineering 
bocks, and his long and tried experience as a teacher and consulting 
engineer are well known. This course of instruction is specially 
suitable to young engineers engaged in central station duties or 
during their apprenticeships, and to all engaged in mechanical 
pursuite, who reside at too great a distance from, or who do not 
desire to attend, public classes. ! | 


National Electrical Contractors’ Association.—A 
general meeting of the National Electrical Contractors' Association 
was held in Anderton's Hotel, Fleet Strect, E.C., on Monday even- 
ing, the 20th inst., at 7 o'clock, Mr. W. R. Rawlings, A. M. I. E. E., in 
the chair. Reports were submitted by the secretaries of the metro- 
politan and a number of the provincial associations. The consti- 
tution and rules, as drawn up by the general committee appointed 
some time ago, were submitted and approved. The following 
office-bearers were appointed for the ensuing vear:— 

President.—W. R. Rawlings, London. 
Vice-Presidents. 
N. H. A0 West Hartlepool. C. L. Troup, London. 
H. Bland, Newcastle-cn-Tyne. M. Wallis, Leeds. 
A. E. Porte, Dublin. T. Wright, Glasgow. 
Hon. Treasurer.—H. Marryat, 28, Hatton Garden, London, E.C. 


Secretary.—Thos. Guthrie, C.A., 46, Queen Victoria Street, London, Е.С. 


The central board will consist of these officers and other members 
to be elected forthwith by the metropolitan and provincial asso- 
ciations from amongst their own members. 


Personal.— On Saturday, January 17th, the staff of the 
Wycombe (Borough) Electric Light and Power Company, Limited, 
presented Mr. Walter Barnes, the secretary, with an illuminated 
address and a case of fish servers, on the occasion of his leaving 
Wycombe to take up the position of secretary to the Harrow 
Electric Light and Power Company, Limited. The chief engineer 
and manager (Mr. W. E. Brandreth), in making the presentation, 
referred in eulogistic terms to Mr. Barnes's work for the Wycombe 
Company. Mr. Barnes acknowledged the gift in suitable terms. 

Mr. 8. Joyce, who has for the past four vears or so heen manager 
at the Broadheath plant factory of the Edison & Swan Company, 
and latterly at Ponders End works, is shortly relinquishing that 

osition. 
j The, first annual “staff” dinner of the Cardiff employóos of the 
National Telephone Company was held last Saturday at Barry's 
Hotel, Cardiff. Mr. Н. Bell, the district manager, presided. 

Mr. Wm. Wbaram, whose impending retirement from the posi- 
tion of general manager of the Leeds City Tramways is announced, 
was appointed secretary of the old Leeds Tramways Company 
29 years ago, two years after tramcars first appeared in Leeds. 


An American Exhibition.—It seems that there is 
every prospect of the Exhibition of American Arts and Industries, 
which is to be held at the Crystal Palace this summer, being & 
success. American machinery, and especially electric traction 
plant and apparatus, are expected to be well in evidence. 


Obituary.—We regret to announce the death of Mr. 
C. E. Stuart, late Controller of Telegraph Storesto the G.P.O, 
whose retirement was recorded only a few weeks ago. 


- 


Electrical Trades Dinner.—On Friday last at the 
Restaurant Frascati about 190 representatives of various branches 
of the electrical industry sat down toa dinner at the invitation of a 
committee who are aiming at tetting on foot au organisation of the 
trade for social intercourse and interchange of opinions on subjects 
in which its members are specially interested. The cbair was taken 
by Mr. Charles Е. Quicke, M. I. E. E. Although the invitation led 
one to suppose that a scheme of some sort wculd be submitted for 
approval, tte ruling character of the evening's proceedings was 


- conviviality, any serious consideration of the nature and aims of 


the new association being deferred to a future meeting of which the 
date is not yet fixed. The names of those present were registered 
in order that each one should have notice of the coming meeting. 
The large number brought together at the dinner on Friday seems 
to indicate a general deaire for some kind of social organisation, aud 
we shall be pleased to record further developmente. 


Yorkshire College Engineering Society. — On 
Monday, January 13th, Mr. Konrad Andersson, of the English De 


Laval Steam Turbine Company, delivered a lecture to this society 


on the De Laval Steam Turbine." 


The Electrical Volunteers.—We are glad to be able 
to state that the services of the Corps of Electrical Engineers К.Е. 


at the front are appreciated by the military authorities in South 
‘Africa, 


This is shown by the fact that the following appoiat- 
ments have been made officially :— 

Sapper G. Francis, of the Corps of Electrical Engineers, now in 
South Africa, bas been appoiuted an assistant electrical engineer 
under the Public Works Department of tbe Transvaal at a salary 
of £315 per annum, aud is stationed at Johannesburg. 

Corporal J. Coxon, of the Electrical Engineers R.E. now in 
South Africa, has been appointed to the electrical staff of the 
Imperial Military Railways, at a salary of £270 (rising to £400) per 
annum’ He is stationed at Johannesburg. 

The fact that these appointments have been made should be a 
great encouragement to those wishing to join the Electrical | 
Engineers R.E. (Vol) for active service in South Africa. We 
Un that one, if not two, new detachments may be required 
shortly. | 


Copper and Cable Prices.—The London Electric 


Wire Company, Limited, announce that owing to fall in the price 
of H.C. copper, a further discount of 10 per cent. is being allowed 
on electric light and power wires and cables. | 


Electrical Contractors and Municipal Traders.—The 
first general meeting of the newly formed northern section of the 
National Association of Electrical Contractors took place on 
Saturday in Manchester. As explained by the Chairman (Mr. Н. 
Bland), the Association is & combination formed to defend the 
interests of the electrical industry. Many attacks were now being 
made on that industry by the municipalities and by other bodies 
with conflicting interests. The manual workers in the trade were 
now combining in every town, and it bad become necessary for the 
masters to combine also, so as to meet the men in a united body. 
As to municipal trading, Mr. Bland pointed out that many corpora- 
tions are now using their powers of expenditure for the purpose of 
competing in trade against that section of ratepayers who were 
engaged in the electrical industry. Of course, the corporations 
were able to undersell the private contractors in every case, for ifa 
loss resulted it could always be made good out of the rates. 
Parliament never intended the municipalities to use their powers 
in this way. Municipal enterprise was rapidly growing, and if the 
electrical contractors delayed much longer, they would combine too 
late to effect much good. A resolution moved by Mr. Wallis 
(Leeds), and seconded by Mr. Richardson (West Hartlepool), was 
adopted, calling upon the London Association to take action in 
conjunction with kindred associations fof the purpose of defining 
the limits of legitimate municipal enterprise as regards electrical 
work, and strengthening the hands of those who are unfairly 
exposed to competition by municipal and other authorities trading 
under Parliamentary powers. 


Concert.—A smoking concert of the Electrical Engineers 
R.E. Volunteers was held at headquarters on Wednesday last week. 


Royal Institution. — On Friday last Lord Rayleigh 


delivered a discourse on “ Interference of Sound," before this 
Institution. 


/ 
Institution of Mechanical Engiueers.—Last Friday 
Mr. H. F. L. Orcutt read a paper on “ Modern Machine Methods.” 


National Physical Laboratory,— The work of pre- 
paring Bushey House for the National Physical Laboratory is now 
approaching completion and, at the request of the President and 
Couneil of the Royal Society, His Royal Highness the Prince of 
Wales has fixed Wednesday, March 19th, for the opening ceremony. 
The object of the laboratory is to encourage the applications of 
physical science to manufactures and industry. This it will do by 
undertaking researches into questions of importance to either and 
by testing apparatus and material used in trade. 


Appointments Vacant.— Mains superintendent at £150 
fo. Harrogate, also switchboard attcndant for the same station. 
Assistant lecturer and demonstrator in electrical engineering for the 
North Wales University College at £120. An assistant electrical 
engineer is wanted by the Stalybridge, Hyde, Dukinfield and 
Mossley tramway and electricity board; the same anthority requires 
an electrical and mechanical draughtsman, 
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Lectures,—On 11th inst. Mr. A. W. Heaviside. delivered 


a lecture in the College of Science, Newcastle, on '' Telegraphs and 
lelephones." 

At Glasgow, on 17th inst., Mr. F. B. Behr lectured to the members 
of the Glasgow Technical College Scientific Society on Manchester 
and Liverpool High-Speed Electrical Railway." 

Mr. Sydney F. Walker gave a lecture on Sunday last, for the 
Sunday Lecture Society, at St. George's Hall, on “ Electric Waves,” 
to a full audience. The apparatus exhibited was that of Mr. Neville 
Maskelyne, the special feature of which is the use of a closed 
resonator circuit, in place of an open circuit as used by Marconi. 


Electro - Harmonie Society.— The next smoking 
concert will be held on Friday, 3186 inst., at St. James's Hall 
Restanrant (Banqueting Hall) Judging from the programme the 
-oncert should be an excellent one. Songs will be rendered by Mr. 
Frank Tebbutt, and Mr. Arthur Strugnell; violin and piano solos 
and duetts, by Mr. T. E. Gatehouse, and Mr. A. E. Izard; whistling 
solom, by Mr. Charles Capper; sleight of hand, by Dr. Byrd-Page ; 
recitations, by Mr. Ernest Meads; humorous songs, by Mr. F. W. 
Stephens ; and humorous sketches, by Mr. Chas. Frood. 


THE CENTRAL STATION ENGINEER. 


Personal.- | 
Harrowgate Electricity Works:—Mr. Е. L. OGDEN bas obtained a 
position of assistant engineer at Oldham. Mr. G. F. A. NonMaN bas 
resigned his position as mains engineer in order to shortly take up 
cther duties in South Africa. Mr. Norman has been with the 
Cor rat ian for over six years, and he takes with him all the good 
wishes of the members of this department for his future welfare. 

The Mansfield Town Council, on the recommendation of the 
Electricity Committee, has appointed Mr. Томов clerk of the 
works at a weekly salary of £3 138. 6d. 

On the occasion of his leaving Belfast to take up a position as 
cugineer-in-charge at the new Corporation Electricity Works, 
Salford, Mr. E. T. WiLLIAMS was recently presented with a hand- 
some case of razora and shaving tackle, by the members of the 
electricity department. He held a similar position at Belfast. 


CITY NOTES. 


City and South London Railway Company. 


Тнв directors’ report for the half-year ending December 31st, 1901, 
to be submitted to the meeting. to be held at 71, Finsbury Pavement, 
EC. on Tuesday, January 28tb, at 12 o'clock noon, reads as 
follows :— 

"Tbe receipts from all sources for the past half-year have 
amounted to £62,601 48. 8а., and the cost of working has been 
229,257 16s. 2d , leaving a profit of £33,343 88. 6d. Inclusive of the 
balance brought forward from June 30th last, the net revenue 
account shows an aggregate total of £34,076 58. 2d. After making 
provision for the debenture stock interest, and the transfer to the 
renewal fund of £2,000, a balance remains available for dividend of 

‚23,560 17s. 8d. Out of this sum your directors recommend that 
the fnll dividend of 5 per cent. perannum be paid on the preference 
stocks, 1891, 1896, and 1901, and that a dividend at the rate of 2} 
per cent. per annum be paid upon the consolidated ordinary stock 
fur the half-year, and on the ordinary shares from November 17th, 
leaving a balance of £1,424 12s. 8d. to be carricd forward to the 
“gt account. The following table shows the number of passengers, 
exelu-ive of season ticket holders, carried since the opening of the 
railway in each half-year:— 


— 


Number of 
passengers (exclu- 
sive of season 
ticket holders). 


Receipts 
(including 
season tickets). 


Half-ycar. 


£ в. d. 
Ended December Sixt, 1890 (11 days) 165,000 1,568 8 9 
» June 30tb, 1891.. oe oe 2,412.848 19,408 6 9 
„ December 81st, 1891 .. .. 2,749,055 19,798 16 6 
„ Jane 80th, 1893.. .. .. 2,818,162 20991 4 9 
„ December Bist, 1892 .. E 8,117,603 29002 17 5 
„ June 30th, 1893 .. vs s 8,146,656 22,458 6 9 
„ December 31st, 1908 .. ,099,351 29,067 14 10 
„ June th, 1894 .. id 8,883,154 23,504 10 6 
„ December 31st, 1894 . 8,275,649 | 23,540 12 4 
„ June 80th, 1895 ren 8,118,199 23,711 Е 8 
„ December 318%, 1895 .. 8,173,488 23,780 8 7 
„ June roth. 1896. bi 28 3,192,672 94,021 13 0 
„ December 3197, 1896 .. T 8,565,480 25,456 6 9 
„ June 20th, 1897 .. ae ee 8,487,810 26,409 8 6 
„n December 316%, 1897 „887, 861 25,472 12 10 
„ June 30th, 1898 es 8,478,977 26,356 16 4 
„ December 3lst, 1898 . 8,462,814 26,319 14 10 
a June Mth, 1399 .. si 3,540,098 28749 8 0 
ea December 3186, 1 РР 8,412,912 96,197 14 10 
„ June ЭҺ, 1900.. $4 4,169,717 83,608 2 3 
„ December 31st, 1900 .. 5,018,842 44,716 8 11 
% dane 30th, 1901 .. is 5,887,786 61,018 17 8 
» December 815%, 1901 .. 7,008,842 59,734 14 8 
Total since the opening of the line. 79,188,450 £618,877 5 5 


Railway opened for traffic December 18th, 1890. 
Extension to Moorgate opened February 25th, 1900. 
Extension to Clapham Common opened June 3rd, 1900, 
Extension to Islington opened November 17th, 1901, 


The following changes are taking place in the 


“The directors feel justified in congratulating the proprietors on 
the result of the half-year's working. The extension to Islington 
was opened for publie traffic on November 17th, and the increase in 
the receipts since that date has been satisfactory. The subway at 
London Bridge, connecting the platforms of this company with those 
of the Brighton Railway, was completed and opened on December 2nd, 
and is being largely uscd and arrangements for through bookings on 
the lines of the two companies are now being made. The workiug 
stock of the company has been increased by 36 carriages and 10 
locomotives. An additional carriage has been added tolall the trains 
and materially assists in coping with the traffic in the busy hours of 
the day. In order to meet the increasing traffic it has been fouud 
necessary to order 16 more carriages which are now in course of 
construction. In accordance with the authority given them at the 
last meeting, the directors have issued £150,000 of the 5 per cent. 
preference stock, 1901, enabling them to pay off loans and provide 
for other capital expenditure. The arbitration respecting St. Mary 
Woolnoth Church remains still unsettled, and it is feared that some 
time will elapse before a final conclusion is arrived at. .The 
Islington and Euston Bill was favourably reported upon byithe 
Joint Committee, and now waits the sanction of Parliament in the 
usual course. The increased traffic from the stations south of the 
Thames is making it difficult to deal with the growing traffic at thc 
London Bridge station, and the only way of affording relief is by 
constructing a station at London Bridge on the portion of the’ old 
line at present disused, so giving an alternative route to the City. 
To do this economically it is necessary to extend the disused line 
for some distance; and to effect this, arrangements have been made 
with the City and Brixton Company to abandon the larger of their 
railway, constructing only the short piece as fat as Lambeth, 
cancelling the old agreement with this company and substituting a 
new one to meet the altered conditions, which will be submitted for 
the approval of the proprietors at the special meeting, At the 
special meeting to be held at the conclusion of the ordinary meeting, 
the proprietors will be asked to sanction the conversion of the 
ordinary shares, 1899 and 1900 issues, into consolidated ordinary 
stock of the company. Interest at the rate of 3 per cent. per 
annum will be paid, as hitherto, out of a capital on the ordinary 
shares, 1899 and 1900, up to the opening of the extension to Islington, 
and from that date up to December 31st, they will rank for dividend, . 
pari passu, with the ordinary stock. The warrants for interest and 
dividends will Фе posted on the 11th prox. The directors 
retiring by rotation are Mr. Charles Seymour Grenfell and Mr. 
Edwin Tate, who are eligible for re-election. The auditor retiring 
is Mr. James L. Oliver, who offers himself for re-election.” | 


Direct United States Cable Company. 


THE directors’ report for the six months ended December 31st, 1901, 
to be presented at the meeting to be held at Winchester House on 
Tuesday, January 28th, at 2 p.m., reads as follows :— 


The usual statements of account for the half-year ended December 81st, 1901, 
are submitted herewith. The half-year's revenue, after deducting out-pay- 
ments amounted to £49,588 17s. Id. as compared with £80,533 168. ld. for the 
corresponding peri: d of 1900, showing a difference of £944 193. against the half- 
year under review. The working and other expenses for the same period, in- 
cluding income-tax, but exclusive of cost of cable repairs, amounted to 
£21,558 0s. 10d., leaving a balance of £28,030 168. 8d.as the net profit, making 
with 23,282 bs. nd. brought forward from the previous hali-y ar а total of 
£31,563 1s. 11d. For the corresponding period of 1900, the working expenses 
and other payments amounted £20,826 lls. 5d. Interim dividends of 3s. per 
share, for the quarter ended September 30th, 1901 (paid October 26th, 1901), and 
of 8s. per share for the quarter ended December 81st, 1901 (payable January 
31st, 1902) together amounting to £18,218 have been declared, and after retting 
aside £10,000 to the reserve fund account, the balance of £3,850 1s. 11d. on the 
revenue account bas been carried forward. The reserve fund account has 
been debited with £47 1s. 2d. balance of cost of cablo repairs, and after bein 
credited with interest on the investments, profit on sale of securities an 
amount set aside from revenue, the balance of the account, taking the invost- 
ments at cost price, now amounts to £118,016 19s. 11d. The meeting of the 
International Telegraph Conference in London has bten further postponed 
until the summer of 1908, 


Stock Exchange Notices.—The Committee has 
appointed special settling days as under:—Weduesday, January 
29th, Marconis Wireless Telegraph Company, Limited—further 
issue of 12,736 shares of £1 each, fully paid, Nos. 137,084 to 
149,819. Wednesday, February 5th, British Electric Traction 
Company, Limited—further issue of 37,926 ordinary shares cf £10 
each, fully paid, Nos. 122,075 to 160,000, and 10,000 6 per cent. 
cumulative preference shares of £10 each, fully paid, Noa. 190,001 
to 200,000. The Committee has also ordered the undermentioued 
securities to be quoted in the Official List: — British Electri: 
Traction Company, Limited—further issue of 37,926 ordinary 
shares of £10 each, fully paid, Nos. 122,075 to 160,000 ; and 10,000 
6 per cent. cumulative preference sbares of £10 each, fully paid, 
Nos. 190,001 to 200,000. Commercial Cable Company- further 


issue of £100,180 sterling 500-year 4 per cent. debenture stock 
(redeemable). 


Dublin United Tramways Company.—At a meeting 
held on Tuesday, the directors recommended a dividend for the 
half-year ending December 31st, 1901, at the rate of 6 per cent. per 
annum on preference shires, and at the same rate on ordinary 
shares. £1,000 was written off from the preliminary expenses, and 
£4,833 168. 7d. carried forward; the whole being subject to final 
audit. Mr. Stanley Beeton and the Hon. Percy B. Bernard, D.L., 
have been co-opted to the vacancies on the hoard caused by the 


death of Mr. J. F. Lombard, and the resignation of Mr. J. B. 
Concannon, | 
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Central London Railway.—The directors recommend 
dividends for the half-year ended December 31st, at the rate of 4 
per cent. per annum on the undivided ordinary stock, and 4 per 
cent. per annum on the preferred stock ; and 4 per cent. per annum 
for the whole year on the deferred stock. The sum of £10,000 is 
transferred to the reserve fund, and £5,870 carried forward. 


St. James's and Pall Mall Electric Light Company. 
—The directors recommend a dividend for the half-year ending 
December 31st, of 7s. 6d., together with a bonus of 2s. per share on 
the ordinary sharcs making with the interim dividend 124 per 
cent, and a bonus of 2 per cent. for the year 1901. | 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Jan. 
17th were £625; corresponding week last year, £552; increase, £73, Total 
to date, £1,574; corresponding period last year, £1,968; increase £206. 
Miles of track open, 101. 


Blackpool and Fleetwood Tramways.— The receipts for the week ending 
Jannary 18th were £156; corresponding week last year, £127; increase, 
£29. pc receipts to date, £124; oorresponding period last year, £991; 
increase, . 2 


Bristol Tramways and xr Os Company.—The receipte for the week ending 


January 17th were £8,9 
crease, £166, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending January 10th :— 


| Comparison 
with corres- 
Amount ponding week 


Aggregate. 


Company. | 8 of last year. ' weeks. ГЕЗИТ Ino. ог Dec. 

t | — £ t - 

" 2 £ £ £ 

Croydon* oe ee 62t | 498 етт 1 Е868 555 — 
Devonport... vx 407 — — 1 594 — — 
Dudley—Stourbridge 602 175 — 1 885 617 — 
Gateshead ae ee 589 — — 1 907 D кашаа 
Greenock-Pt. Glasgow! 848 193 — } k 66 28 — 
Kidderminster 8 91 14 — 1: 126 9 — 
Merth es 168 | — — 1} 246 — — 
Oldham— Ashton 454 | 54 — 14 657 14 — 
Poole ee ee ee 177 t P. тте H 957 — — 
Potteries .. 1,318 7 — 1 1,896 — 64 
Southportt M: 18 93 | — 13 177 e 
South Staffordshire 719 181 =N] 14 995 59 — 
Swansea 0 0 ee 60 pus : 14 573 41 — 
Taunton... 51 — — 1 79 — — 
nemouth .. ES — — 1 283 — — 
olverhampton Dist. B5 | 18 — 1 119 58 — 

* Partly horse. 1 Partly steam. 


The aggregate receipts to date are for 10 days this year, as against 11 days 
last year. 


Central London Railway.—The receipts for the week ending Jan. 18th were 
£6,808 ; correspon week last year, £5,982; increase, £826. . Total 
receipts to date, £19,580; corresponding period last year, £17,505; increase, 
£2,075. Miles open, 6. i 


City and Bouth London Railway.—The rece for the. week ending 
Jan. 19th were £2,987; eorrespon week last year, 009; increase, 
£935. Total recipts to date (8 weeks), £9,147; corresponding period last 
year, £6,078; increase, £8,074. Miles open, 6}; last year, 43. 


Dover Corporation Tramways.—The receipts for the week ending January 
18th were £165 5s. 54d.; corresponding week last year, £168 12s. 44d.; in- 
crease, £1 18s. ld. Total to date, 2478 2s. 0d.; correspond 
last year, £465 бв, 4d.; increase, £12 168. Sd. Miles of open, 8. 
Car miles run, 1902, 5,098; 1901, 4,969. Number of cars, 1902, 12; 1901, 11. 

Dublin United Tramways Com 
17th were as follows:—D.U.T. Co. 
electric cars, 2678 158. 7d.; 
pu a Co., electric cars, £8,254 15s. 8d.; di 
268 lbs, 1d po to to date, £10,289 10s. 2 ie 40 du 

е АН U 0 23 aggrega to 
198. ; in 


Glasgow pan! pica Tramways.—Week ending January 18th, £10,111, com- 
pered with £8,494 for corresponding period last year. 


Liverpool Overhead Railway.—The receipte for the week ending January 
19th were 21,397; corresponding week last year, £1,482; decrease, £85. 
Total to date, £4,252; corr 
£985. Miles open, 6 miles 67 c 8, 


‘STOCKS AND SHARES. 


Wednesday Evening. 


IN the Money Market, brokers are allowing the rates to keep steady, 
but do not appear anxious to enter into large commitments pending 
the announcement by Parliament as to how the latest phase of the 
war is to be financed. Consols, with one eye on Lombard Street, 
are a little better at a fraction over 94, and in spite of the disap- 
pointing character of the last few “steam” dividends, Home Rails 
are mostly steady. Investment stocks continue in quiet demand. 
Day by day the stockbroker receives letters asking for advice in the 
selection of securities wanted for investment, and the electric 
lighting list is in pretty constant requisition for this purpose. 
There is a quartette of rises to record, and no decline. Telegraph 
varieties are still in a state of hesitancy, but in the miscellaneous 
section higher prices are the general rule, There is nothing doing 


; corresponding period last year, £8,747; in- 


nding period last year, £4,587; decrease, 


in telephone issues, and the electrical railway market boasts one 
small appreciation, the Central London dividend having had no 
effect on Twopenny Tube prices. 

Taking tolegraphs first, we note with considerable satisfaction 
that our repeated cry for narrower quotations in the Official List is 
at last being heard. For instance, Globe Telegraph Ordinary are 


now sent ont at 94 to 93, instead of 9—10. Western Telegraph 


shares, instead of being called 12—13 are 124—122. Better still is 
ihe compression of the prices of Anglo-American Ordinary and 
Preferred within the compass of 2 per cent. instead of 3. Our 
readers will note other instances. In following out our suggestions 
the jobbers in the market furnish not only more reliable (or, it 
would be better to say, less unreliable) quotations, but they 
encourage business, and thereby serve their own interests. The 
average investor has no love for that security in which he findsa 
ridiculously wide margin quoted, even though he be assured that a 
narrower market can be found in the Stock Exchange. There 
remains, however, plenty of room for still further reform, and we 
hope that it will not be long before the electric supply department 
undergoes a similar alteration in its price list. 


Of the fluctuations other than those caused by marking securities 
ex dividend, Cuba 10 per cent. Preference shares аге down }, the 


unsettled condition of the island under Yankee rule forming а 


reason for several sales. In the Eastern group, ''Chinas," after 
receding }, picked it up again, so that, allowing for the dividend 
deduction of 2s. 6d., the price is better on the week. Eastern 
Ordinary is also ex dividend, and the price is 1274, the distribution 
being at the usual rate of 11 per cent. for the quarter. Great 
Northern shares are quoted with £1 margin instead of £2, and the 
medium price remains the same. Submarine Cables Trust certifi- 
cates continue dull, the apathy of the American market causing 
cable sales in New York. Anglo descriptions are virtually without 
alteration, the Preferred showing a small advance, but West Coast 
of America Debentures have soon dropped their 2 per cent. gain of 
last week. Аз noted above, the Telephone market is inanimate. 

Coming to supply shares, three of the London Companies’ 
Ordinary are each 10s. better—to wit, Citys, Metropolitans, and 
Westminsters. There is quite a fair amount of speculation going 
on round City of Londons. Westminsters owe their rise to the 
clearing up of the new whole shares recently issued. The fractions 
are still with us, and a good deal of business is passing in them af 
about 1s. 64. to 2s. premium per eleventh.  Edmundson's have 
recovered the dividend of 2s, 6d. deducted on last Account day. 
The St. James’s and Pall Mall dividend and bonus make altogether 
& distribution of 143 per cent. for 1901. 


In the electric railway division there is a rise of 5s. in City and 
South London sbares, whereby their value is more nearly approxi- 
mated to that of the stock. The company's report is considered 
favourable, and very possibly the price of the stock wonld have 
risen further had it not been for the damping effect of the Brighton 
Railway distribution. Metropolitan stock improved a trifle—to 77, 
upon the declaration of a dividend at the rate of 24 per cent., the 
same, it will be noticed, as that of the City and South London 
Company. But whereas the latter paid an interim dividend at the 
rate of 1? per cent. per &nnum last July, the Metropolitan pro- 
prietors received at the rate of 4 per cent. more. Metropolitan 
District stock is about 284. There is a little doing in East London 
at 61, and it seems almost time for the stock to have its annual 
transi'ory flare-up. The Central London dividends of 4 per cent. 
are what were expected, and must be deemed highly satisfactory, 
but the quotations do not respond so far. : 

British Electric Preference are } better on the progress of 
the company, and business in these is brisker than it was 
in the Ordinary. Тһе last-named are to be bought at 
143. Anglo-Argentine trams have smartly recovered kt 
£4 middle and Cape Electric Trams at 2: are ex both dividend 
(1s. 22d.) and right to subscribe for the new shares. Brisbane 
Preference are commanding attention at 42, and a buyer of New 
General Traction Ordinary shares had to pay 34,4 for them on 
Tuesday. Potteries Ordinary are changing hands in the vicinity 
of 11}. 

The Miscellaneous Market is noteworthy for another jump of 10s. 
in British Insulated Wire shares, making £2 in less than a fortnight. 
Rumours of an amalgamation with the Telegraph Manufacturing 
Company are responsible for most of this. The Preference sbares 
ex dividend, are unchanged, and the Debenture stock is wanted at 
104. Brush Preference quickly overtook the } that fell off last 
week, and Telegraph Construction shares show a tendency to 
harden. Westinghouse Preference are 57; by a slip they were 
quoted at 73 in our last issue. British Thomson-Houston shares 
are 14 to 15, and London United Tramways new Preference con 
mand #1 premium, while the new Debentures are 2 premium which 
is a point below the price of the old stock, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


do. 4% Deb. Stock 
London Electric 8 8 Limited, Ord. 


Btook Closing 
or Dividends tor si 
namn. CANTE 
EMEN рощ, 1556. 150I. 
African Direct Telegraph, 4 95 Debe. " - eo. | 100 ses . | 97 —101 
Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 . | 10 А ^ as 34— 44 
Amason 3 V Debes., Nos. 1 to 1,250 Red. see | 100 ^ .. | 70 — 80 
Anglo-American egraph 000 eee eee Stock 73/6 9$ eee 47 — 50 
Do. do. 6% Pref. eee eee eae Stock 6 6 eee 85 те 92 
Do. do. Deferred TII eee ees Stock £1 7s. | 58. ec 72 — 8} 
Chili л Nos. 1 to 44, 000 its us ds 514 5% - 94— 4 
Commercial Cab $100 | 8 bos 165 —170 
De. тай Bterling 500 year 4 % Deb. Btock Red. Stock| ... ; 92 — 96 
Ouba Telegraph eee eee eee eee eee 10 7 V ° 5— 6 
Do. 10 96 Pref. eee cee eee eos eee 10 eos 134— 144 
Direct Spanish Telegraph .. ... eae e 3 514%14 % — 4 
Do. do 10 Oum. Pref. ee [III [III 5 ove 8 "т 91 
Do. do. 4 Debs. ee coe eee 50 eee TI) 98 —102 
Direct United Btates Cable - - - 20 | 38% | 3195 94— 104 
Direct West India 8 b Beg. Deb... een eve eee 100 eee 99 —102 
Eastern eee өөө TT Stock 7 V 7 y 4 125 —135 
prr Pref. eo eve eee 100 eee ee өөө 88 — 92 
4 Mort. Deb. Btock Red. е 00 Stock coe . 107 —112 
Eastern Extensi AMAN and China Telegraph g. 1017925795 | ... | 124— 133 
UN sma Bonth Btock 9 м eee Stock TII ITI eee 108 —113 
th African "Telegraph, 4 ort. Deb. = 
$00,000] Do. Mt. Debs. Шеш шы V»ůks та» 
% Beg. us Bub.) 1 25 | ... TA vos 
180,237 Globe Тынар and ees eve eee 10 5196 53% eee a TES = 
150,000 | Great Northern ы уар of Oopenhagen * | 27 — 29 
Halifax and Bermuda Cable, 4j Ast Mort. Debs., 2) ie 99 —103 
within Nos. 1 to гне 2 
E eee oe 38 — 42 
London Brazilian Telegra; h, 6 95 Debs. ... eo we |102 —105 
Montevideo "n Nos. 1 to 72,680 . TT 000 4— 
Do. do. 5% Pref., Nos. 1 to 86,492 Ty) i— 1 
590,000 National Telephone, 1 to 590,000 ecc eee eee eee eee 38 — 3f 
Do. 6 Oum. ist Pref. eee Try eee coe 11. — 13 
Do. 6 Oum. 2nd Pref. eee eee 11 — 13 
Do. 5 Y Non-cum. 3rd Pret., 1 to 250,000 "t 4_4— 5 
Do. 8j 95 Deb. Stock Red. ese - * 194 — 97 
De. 4 Deb. Stock Bed. °з TT] ee eee 01 — 105 
Oriental e Elec., Nos. 1 to 171 paid sas #—1 7, 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... s 15 Da 
B8... TI TM өөө өөө eee „ө eos T = 
Bubmarine Oables Trust e > ө . |120 —125 
United River Plate Telephone sec 909 ee ee m 44 — 54 
Do. 5 95 Oum. pref. Nos. 1—40,000 Y 44— 6 
Do. do. 5 Debs. [II] eee eee eee 102 —105 
West African h, b Debe.... ee oe TP 100 —103 
West Ooast of America, Nos. 1—80,000 and 53,001—53,008 $— 
Do do. 4 95 Debs., 1—1,500 by Bras. Sub. Tel. 101 —104 
Western Telegra Ltd., 08. 1— ,990 owe 90 өөө 12 — 13 
Do. do. 4 Deb. Bed. 900 eee 101 —104 
West India and Panama eee 8— 
Do. do, do. 6 Cum, 1st Pref. - 5— 6 
Do. do. do. 6 Qum. 2nd Pref. eee 3 — 4 
Do. do. do. 595 Debe, Nos. 1 to 1,800 100 —109 
ELECTRICITY SUPPLY COMPANIES. 
Blackheath and Greenwich Dist. Electric Light, Or Lp ws | me ü— 
Do. 44%, 186 Deb. Stock, Prov. Certa, | 100 . .. .. 97 —102 
Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 56 8 T 82— 9} 
Do. do. 7 y^ Cum. Pref.... 0 gee 81— 92 
Oharing Oross and Strand Electricity Suppl: vus - 5|9% 9% < 8— 9 
Do. do. do, do. % Oum. Pref. бе» к eee 5— 53 
— шо а 4%, Deb. Stock Red. | 100 | ... SES 103 —105 
е ity ly, eee eee 006 eee 5 6 5} eee 
Do. do. do. Deb. Stock Red. P кР 03 —111 
70,579 | Оу of London Electric Lighting, 40,001—110,579... | 10 | 4 0 @ 8&— 9 
Do. 6 % Oum. 1 to 40,000 . 10 | 6 6 12 — 13 
Do. 5 4 Deb. Stock, Berip. (i (iss, at £115) all paid 5 121 —126 
Do. 449% 2nd Deb. Stock, Prov. Certs., all paid 100 | ... ТР 
е ны агт іг ао Rec. Ltg., Ord. 1—40,000 10 tf. 4% 8)— 94 
Do. do. ru, % Pret, 40001—60000 10 6 %| 6 % 12 — 13 
Do. a. Deb. Stock, Prov. Certs (all paid) Rd... 105 —108 
Edmundson's ec. Corp., Ord. Shares oe eee [I1] 5 6 Ф 7 у 4 54— 6 
DS am 6 V Cum. Pref. eco ees eee 00 wee ne 6 
do. 44 i% lst Mort. Deb. Stock. eee 100 ооё eve Ir 107 — 110 
Kensington and ee Electio, Oni. b . ТЕ .. 11 — 12 


Stock eee ene c.o 103 —106 
3 ry) one [Ir 11— 12 


Do. do. do. 6 96 Pref. 5 eee eee eve 4 — 5 
do. do. 4% 1st Mt. Db. Btock Bd. Btock [III EID [II 95 —100 
Metropolitan Electric Bupply, 101 to 62,500 10 | 5 % 6 % S) | 14 — 15 
Do. 4 Debenture Btook | e. 111 —115 
Do. Mort. Deb. Bed. eee oe 96 — 99 
Notting Hill Electric h eee eee ove 215 7 0 15 we 16 
40,000 | ВЕ James's and Pall Electric Light, Oord. é Б T T 144% 153 — 164 
do. 7 % Pref., 20,081 to 40,080 81— 9 
Do. do. 34 A 100 97 —100 
12,000 Bmithfield Market Elect, Supply, eee. eos een b 90 2 — 24 
до. . 4 % Deb. 


50,000 Do. e 
99918 | Bouth London Electricity Supply, - - ee 
Westminster Flectric Bupply, Ord m <3 8 
* Subject to Founders 


Bhares. 
3 Uniees.otberwise stated all shares are full 4 ен р 


y peid. 
d Dividends marked § are for a year consisting of th 


"E eee 069 se 80 == 90 
Б 18 3, 1049, 


114— 124 


151 
кейе КУЕ done 
Quotations week ended 
Jan, 22nd. Jan. 22nd. 
1902 
Hignest, | Lowes: 
97 —101 Ses се 
31— 44 -— 
70 — 80 TT e 
48 — 50 sis 
90 — 92 903 | 89 
71— 81 ese 
3à— 4 . 
165 —170 
92 — 96 
5— 6 
18 — 14 134 
3 — 4 [TII 
84— 93 Ir 
15 —102 


99 —102 


108 —112 111 108 
121 — 123xd 122 124 
108 —113 к 


100 —103 eos eee 


100 —103 %|100 —103 


9)— 92 | ЭА 81 


93 —103 eee [III 


38 — 42 bi 

102 — 105 eee ove 
i— „өө [TI 
1— 1 er s 
33— 38 | 38| 34 

11 = 13 eve 

11 == 13 ove 
42— 5 4| 4 


1 Hd 
99 —102 T . 
7— 8 
117 —121 115 
42— -bł 
44— 5 
102 —105 
99 —102 P 


121— 193 129 124 
101 —104 


i— § coe [IY] 
5 = 6 ees еее 
3 — 4 ove eee 
102 — 105 eee soo 
1— 6 
97 — 102 
82— 91 
Bi— 91 | .. 
8— 9 88 | ... 
5 — 54 eee eve 
103 —105 1044 | .. 
51— 6 58 
108 —111xd, .. 
9 — 10 93 
12 — 13 


121 —126 К рг 


101 —104х4[101 —104 1022 


103 —106 e 
11— 12 • 
4— 5 44 

95 —100 


96 — 99 

15 — 16 15} 

154— 164 

81— 9 

97 —100 

2 — 2% в 
80 — 90 as 
2— 2 ida T 
12 — 13 | 194 127 


* Quotations on Liverpool Stock Exchange. 
ald in deferred sbare warrants, profits being used as capital, 
of one year and Ше first part of the next. 


Tas” 


— 


t Quotations on Liverpool Stock Exchange. 
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SHARE LIST OF ELEOTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present НАМЕ, HR for Quotation Quotation | week 4 
ао»; Bhare,| ‘he last throe years. | Jan. 16th. Jan. And. | Jan. ud, 1901. 
i 1899. 1900. 1901, . Highest | Lowest. 
- 20, 000 British Aluminium Ц Cum. Pref. ee eee 10 eee 000 ове 4l — 53 44 — 53 TTE eee 
800,000? Do. do. lst Mort. Deb. Btock Red. eee eee TII eee 87 — 91 87 — 91 rx) eo S 
62 074 British Electric Traction - - ves - oe | 10| 8%] 99 5| .. |14 — 15 14 — 15 144 | 1445 
90, 000 Do. do. 6 Oum. Pref. eee 10 ove TTI Ir 12 — 123 123 = 123 12H 123 
600,000? Do. do. 59 Perpetual Debenture Stock e] ss | o 126 —129 |126 —129 | 1284 | 1268 
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85,000 Henley’ (W. T) Telegraph Works, Ord bó | 5115 & 20 K .. |16$4— 174 |164— 17} | 174 .. 
85,000 do. i P Erer eo “ 5 45 4%! .. 58 535. 
50,0002 Do. do. do. 44 Mort. Deb. Stock... Stock eee „ {112 —116 112 —116 T eos 
50, 1000 пиа Gutta-Percha and Telegraph Works ce | 10110 $) ... * |20 — 21 205 — 214ха ... exe 
do. do. 4 V 1st ort. Deb 006 eee 100 TT TII ee 100 —103 100 —103 ee oe 
00 ge- Overhead Railway, Ord. [II] ee өө 006 10 38% 9195 eve 41— 5 48 — 5 ee eee 
2 000 do. , £10 paid eee eee 10 eee eee 11} е 112 111— 112 eo see 
7,500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,000 ... e| 10| .. бз .. |154— 164 |1 164 ee eee 
§Rosling, Appleby & Fynn 6 рош um. Pref, eos eee eee £1 eee 6 @ eee ооо T ooo 1 as to 20/- ooo coe 
$7,350 Telegraph Oonstruction and tenance aoe eee eee 13 15 173 eee 34 — 38 35 m 38 36 34 
150,000: Do. 4 V Deb. Bds. Nos. 1 to 1,500 Red. 1909 85 100 eee seo 0 00 102 —104 102 —104 es: Trl 
25,000 Тер машасы, Ord. Nos. 1 to 25,000  ... ose : 12 12 * .. |10j— 111 | 104— 114 102| ... 
90,000 | 5 Y Om. Pri. Nos. 1 to 20,000... * ee 53— 6 54— 6 | T TY 
540,0007 clo and ону Railway, Ord. Stock еее eee — 100 0 | 3 89) 8% 91 — 94 91 — 94 eee ee 


From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Dok ta 


Nonsolidated Telephone Construction and Maintenanee 9/—4/- 
National Hlectric e Wiring, 176 paid, 4—3. 
* From Bbare List. @ From Manchester Share List. 


Oldbam, Ashton, and Brie Electric (£10 
bo. Prei. 


pd.) 1-100. 


Bafik rate of . 4 per oent. (October 31st, 1901). 


MARKET QUOTATIONS, Wednesday, January 22nd. 
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INS'TITUTION OF ELECTRICAL ENGINEERS. 
(Concluded from page 114.) 


Rrromr or THE COMMITTEE ON MANUFACTURING ON THE VISIT 
OF THE INSTITUTION TO GERMANY IN 1901. 


(Read January 9th, 1902.) 


For convenience, the matter dealt with has been grouped under 
tke following headings :— 
1. Financial. 
2. Works management. 
(a) Buildings. 
(b) Staff. 
(c) Labour. - 
(d) Treatment of employs, 
(c) Machine tools. 
(7) Driving of shops. 
(9) Miscellaneous. 
3. Design, &c. 
(a) Switchboards. 
(5) Direct-current dynamos aud motors. 
(c) Alternators and alternating-current motors. 


1. FINANCIAL. 


This question possesses considerable interest, as, at the time of 
the Institution visit, the German electrical industry was passiug 
through a severe financial crisis. It would appear that the 
German Group Banking System, while enabling firms to start 
with ample capital, and, therefore, also with well-equipped works, 
has the disadvantage of fostering over-extension and over-produc- 
tion to such a degree that a period of trade depression becomes 
hard to face. The early summer of this year saw the collapse 
of two important industrial banks, and with them of one well- 
known electrical firm. A strain was thrown upon the whole 
industry, and, under the circumstances, it seems doubtful whether 
the system is really such an unmixed blessing as some would appear 
tu suppose. | |! | 
The large and well-equipped works which are possible under this 
system have, of course, the advantage of reduced shop and manage- 
ment charges. Furthermore, specialised machine tools can be econo- 
mically employed, and the staffs cau be more highly paid, while the 
teads of departments may specialise to a greater extent. Whether, 
however, there is much gained in this direction after a certain size 
bas been reached would appear doubtful. 

The fnancial relations which exist between the manufacturers 
and the banks on the one hand, and their customers on the other, 
would sppear to be so extremely complicated that progress is to some 
extent retarded, though the system undoubtedly enables experiments 
to be carried out on a much larger scale than would otherwise be 
possible. 

It is a wery noticeable fact that the consulting engineer occupies a 
much less prominent place in Germany than he dces in this country, 
owing, it would seem, to the tame cause. It might almost be said, in 
fact, that the entire consulting work of Germany is carried out by two 
e^gineers, one of whom, be it stated, spent the greater part of his 
professional life in England. : 


2. WonES MANAGEMBNT. 


(a) Buildings.—Large works follow from large undertakings‘ 
There are two distinct ways of erecting large works. Of the first of 
these, which consists in building one large shop, the Allgemeine 
Elektricitats Gesellschaft, of Berlin, is a typical example, while 
Messrs. Schuckert’s Niiremberg factory may be taken as representa- 
tive of the plan of splitting up the works into several relatively 
smaller buildings. Each system has its advantages, and up to a 
certain size no dovbt the ease with which material can be handled 
and transferred from one department to another, the accessibility 
of every department and the general compactness, tell in favour of 
the first method. After a certain size, however, these advantages 
are less marked, and against them must be set the fact that it is 
almost impossible to extend one department without in some way 
encroaching upon another. Further, there is more chance of friction 
between heads of neighbouring departments where boundaries are 
to a large extent imaginary. Itmay be of interest to note that in 
America the Westinghouse Company lean to the large building plan, 
while tbe General Electric Company split up their works, on the 
second principle mentioned. 

As regards the organisation of departments, again two methods 
are possible. First, certain articles can be manufactured through- 
ost in one department, or, secondly, all work of a similar nature, no 
matter for what purpose, can be carried out in the same department. 
Of the first system the Union Elektricitáts Gesellschaft, of Berlin, 
would appear to be the best example, while perhaps the A. E. G. 
instrument factory in Akerstrasse, Berlin, and Messrs. Siemens and 
Halske's telegraph factory in Markgrafenstrasse might be included. 
The second method, however, seems to be by far the most general. 

%% Sta 7.— Опе of the most noticeable features in all the works 
visited was the very large engineering staff employed. Out of five 
irms of whom inquiries were made on this point the following were 
the proportions of staff to employés: 1 to 20; 1 to 7; 1to10; 1 
te 13; 1 to 20. | 

It was somewhat difficult to find out exactly what was meant by 
“ай,” and it is possible that the above figures in many cases 
include some of the commercial department. Probably, however, 
after making all allowances, the average proportion would be one 
engineer to every ten men. The above figures do not include fore: 
men, but engineers only. In the case of one of tho largest firms, 


the foundry, which employs 200 men, has a technical staff con- 
sisting of a director, two assistant chemists, and two assistant elec- 
tricians, to say nothing of the usual clerks and foremen. The only 
explanation of these large staffs is either that the work done per 
man is less than with us or that much greater care is given to 
experimental detail and general testing. While the first explana- 
tion is, no doubt, in part correct, it is to be feared that tbe second is 
the main cause. 

Throughout some works small test-rooms were to be found 
scattered about, in which the various parts were carefully tested 
electrically as well as being merely “inspected.” The result has 
been found to be a great saving of labour in the end. 

It may be mentioned that owing to the excellent preliminary 
education obtained by all classes and to the great facilities given 
for technical education, the competition for subordinate posta of this 
description is great, aud salaries are correspondingly small. 

A point of interest is that in most drawing offices the draftamen 
are distinct from what may be termed “ calculators,” who collect 
and prepare for use by the~draftsman the various data required. 
The mere recording of.undigested results being of small value, the 
calculator would appear to be a most useful innovation. 

Another cause for the large staffs is that, as previously stated, 
much of the work done in this country by the consulting engineer is 
in Germany carried out by the contracting firm. Ав an example, it 
may be mentioned that the design of the overhead permanent-way 
construction for the Berlin Elevated Railway was got out by 
Messrs. Siemens & Halske's drawing office. While the commercial 
and technical departments appear to bo kept quite separate, the 
head of each department is chosen for his commercial as well as for 
his technical abilities. The sales department appears usually to be 
in touch with the works only through the medium of the firm's 
catalogue. The staff hours are from seven to ecven and a half hours 
per day. | ‘ 

(c) Labour.—Much difference of opinion seems to exist as to 
whether the German mechanic shows, or does not show, tbat soldier- 
like smartness and discipline with which he is usually credited. It 
was generally acknowledged that the output per man is less than that 
in England, while a considerable time seems to be wasted both in 
getting to work aud in leaving off. Time recorders were noticeable 
in nearly all the shops visited. 

As to the hours of working, ia Berlin itself nine or ten hours, 
with two hours off іо the middle of the day, would appear to be the 
rule. In the outskirts of the town there is a nine or ten houra’ day, 
with two breaks, of three-quarters of an hour and half an hour 
respectively, while in the country eleven aud twelve hours' work is 
still usual. 

Little information is available as to the rate of wages earned by 
mechanics, but the following wages paid at the Berlin Central Station, 
working ten-hour shifts, may be of interest : — 


Drivers and dynamo attendants receive 4d. to 41d. per hour. 
Stokers, 41d. to 44d. per hour. 

Switchboard attendants, 4td. to 54d. per hour. 

Unskilled labour, 33d. per hour. 


It may mentioned that dynamo attendants and drivers are not 
above cleaning their dynamos and engines, and even scrubbing the 
floors of the engine rooms. Piece-work seems to be very little used, 
day-work being almost universal. As a rule each man appears to work 
two machine tools, while in one instance a man was attending to no 
less than six. Female labour is extensively employed, but no data 
a8 to wages are available. : 

(d) Treatment of Employés.—Large and comfortable dining-rooms, 
&c., are invariably set apart for the staff, but the most noticeable 
feature is the great care aud thought devoted to the safety and 
comfort of the men. First, every precaution is taken in the 
way of guarding and fencing in the machines, the law in this 
respect being very stringent; and, secondly, every convenience is 
provided to enable the men to wash and get tidy before leaving 
the works. Besides washing arrangements, at various points 
about the works, a locker (preferably provided with wire netting 
sides, so as to be open to inspection) is allotted to each man in 
which to leave his clothes, and one firm at least allows its men 
ten minutes of its own time for washing, &c. Reading rooms 
and various clubs are organised, and in winter coffee can be 
obtained in each shop. The catering for the latter, which was under- 
taken at first by the firm, has since, in most cases, been taken over 
by the men. 

(е) Machine Tools.—Most of the works are well equipped with 
machine tools capable of dealing efficiently with large work, but the 
tools for medium-sized work appear less suitable and not as a rule 
particularly well handled. "There was au almost entire absence of 
automatic machinery, which, considering the large size of the works 
and the high pitch to which standardisation has been pushed, would 
appear strange were it not for the low rate of wages which prevails. 
What machine tools were seen appeared to be built on the American 
lines of cheapness combined with strength sufficient for a few years, 
after which new and improved tools would be bought. 

A neat magnet for holding iron castings on to a milling or planing 
machine was shown. It consisted of an electro-magnet, the poles of 
which were cut into the shape of teeth and almost touched one 
another, being kept apart by a strip of brass following the curve of 
the teeth. The work was subsequently demagnetised by an alter- 
nating current. А similar arrangement was seen in the form of a 
magnetic lathe chuck. 

Iu one of the works the counter shafting driving lathes, &c., was 
all so fixed as to be readily movable along girders fixed to the 
ceiling, во that it could be moved to suit new machines as required. 

(f) Driving of Shops.—The usual practice would appear to be to 
use direct-current motors for this purpose, though the A. E. G. employ 
three-phase motors throughout, even for cranes, where.a torque of 
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24 to three times the normal is said to be obtained at starting with- 
out an excessive current. Whether the load is rigidly coupled to the 
motor or is driven through a springy coupling could not be definitely 
ascertained. 

Small induction motors have as a rule short-circuited rotors and 
wire resistances in the 'stator, while large motors are started by 
liquid resistances, usuallv in the rotor circuit. These resistances 
generally capsist of lead plates dippiog into iron vessels. containing 
the electrolyte which forms the neutral point of the system. When 
right down three awitch contacts short circuit the whole resistance. 
A solution of soda is the liquid most generally used. Although the 
more general practice seems to be to employ a separate motor for 
each machine, some prominent exceptions were noticed. The 


feature of the machine tools at the Dresden Railway repairing 


shops was the speed cones. One set of cones is mounted on an 
adjustable frame which can be screwed up nearer to the second 
cones when required, so as to leave the belt slack for changing. 
The drive is in this case only 2 to З ft. 

As regards motor starting switches, there appears to be more 
metal employed than is usual either in this country or in America. 
Less attention is given to finish, but the whole construction seems 
more massive. In the case of one particular crane starter, the 
switch contacts consisted of blocks of carbon and copper pressed 
into a solid mass. 

(g) Miscellaneous.—The drawings employed in the shops of one 
firm were inked and coloured and mounted upon thick mill-board 
about 4 ft. square. In most of the other works visited, unmounted 
blue prints, say, 3 ft. by 2 ft., were used. In one works neat 
celluloid cases were used, into which the drawings could be slipped 
and so kept clean. . | 

The general impression gathered appears to be that everything 
looked as though it had been specially made for the particular 
purpose in view, and not simply built up out of materials at hand. 
In other words, nothing in the nature of & make-shift was to be 
observed. 


Different works appeared to have had different objects in view, 


aome seeming to strive after neatness and workmanlike finish, others 
after solidity, and others again after cheapness of manufacture. 
Throughout it was noticeable that less attention was given to 
minute details of heating and efficiency, such:as often loom so large 
in our own specifications, but rather to general adaptability, price 
being considered at any rate as an important feature if not as the 
most important feature. | 

As regards fittings and wiring, the former appeared on the whole 
rather flimsy and “cheap,” while the latter, though perbaps safe, 
was, as a rule, to say the least of it, unsightly, consisting as it did 
almost exclusively either of metal pipes, or of wires slung on 
porcelain insulators, the latter being often found even in private 
houses. 


3.—DEsiGN, &c. 


(a) Switchboards.—Nothing in the way of manufacture would 
appear to call for special notice, except, perhaps, the electrically or 
benzine-heated soldering irons ured in some cases, the handle of the 
latter forming a reservoir for the benzine. Some small motor-driven 
portable drills were seen at work drilling marble slabe, the weight 
of the motor, which rested upon the slab, exerting sufficient pres- 
sure to press the drill home. 

White marble slabs are almost exclusively used, the joints being 
either left exposed, or being covered up by half-round strips of brass 
fixed against them. ` 

High-tension fittings were mounted upon porcelain insulators, 
and in the case of high-tension switches, which were usually fixed 
behind the board with insulated levers passing through to the front, 
very long breaks were allowed. 'That for 3,000 volts would be 10 to 
15 in., and for 10,000 volts 20 to 30 in. as an average. 

A heavy current fuse for 9,000 amperes at 220 volts was shown, 
which consisted of 8 or 10 “ pressspahn " tubes, each with a copper 
wire passing through it, and all connected in parallel, the whole 
being contained in an outer protecting glass tube, 24 in. in diameter. 
Some high-tension fuses were seen constructed on the same prin- 
ciple, only having glass tubes in place of pressspabn.“ In this 
connection the so-called Stoepsel (plug) fuses should be mentioned. 
The fuse itself is mounted in a small round box fitted with an 
Edison screw cap, 80 that by merely screwing it into place, the fuse 
is inserted in circuit. Several ingenious methods are employed to 
render these fuses more interchangeable. The usual practice seemed 
to be to fix all switches, &c., in a room behind the board, while 
regulating resistances are placed in a cellar below the switchboard 
gallery. 

As regards measuring instruments, the most noticeable feature 
was, perhaps, the want of originality in adapting them to modern 
requirements. Whilst in this country edgewise and illuminated 
dial instruments have been long used, nothing but round dials, 6 in. 
and 8 in. in diameter, were to be seen. A very large number of 
hot-wire ammeters and voltmeters were in use, but the general 
opinion appeared to be that now that satisfactory dead-beat instru- 
ments for alternating currents can be obtained, they will no longer 
be so extensively employed. The entire absence of all recording 
instruments was verv noticeable. Most of the alternating-current 
boards were provided with round, direct-reading wattmeters—a 
practice which might well be copied in this country. 

(0) Direct Current. Dynamos and Motors.—Although the direct cur- 
rent dynamo occupies a place of comparatively small importance in 
Germany, it is evident that its desigu has received very careful 
study, aud great uniformity, both as regards manufacture and 
design, is noticeable. Increase in diameter and reduction in arma- 
ture length seems to be the general tendency at the present time. 

Whilst it is impossible to go into detail, a few of the main points 
noticeable may be enumerated. With one eaception, paper is used 


as the insulating material for armature core plates. Many laminated 
poles were met with, the laminations being about yy in. thick. The 
whole armature and commutator were always well ventilated, and 
usually a clear hole was left right through from end toend. Formers 
for small machines are usually made of some such material as press- 
spahn or stabilit, while for larger machines zinc is usually employed. 
Wood flanges are never used. One firm builds up ite armature core 
plates and mills out the slots afterwards; if this is done dry there 
are said to be no evil effects due to eddy currents. Multipolar 
machines are almost universally series coupled, so as to avoid cross 
currents arising from unequal pole strengths. When heavy currents 
have to be carried, two or three series coupled windings are con- 
nected in parallel. With the exception of one firm, cast-steel is 


, almost-universally used in place of cast-iron except in very small 


sizes. Almost all the armature coils are wound upon frames ready 
for slipping into place, and the taping is done by a neat machine 
worked by a small motor. 

(c) Alternators and Alternating Current Motors.—The methods of 
manufacture and design in the case of these machines appear to be 
much more tentative and experimental than is the case with direct 
current machines. Stationary external armatures are universal, 
while many magnets are wound with copper strip on edge left bare 
on the outer surface and insulated by “ pressspahn” or some similar 
material. The winding of these coils is a matter of considerable 
difficulty, but if well done they have a neat appearance and the 
cooling surface is of course very effective. The armature windings 
are usually threaded through micanite tubes, extending in the case 
of high-tension machines some 2 or 3 in. at either end. 

Leblanc “amortisseurs” are much used to improve parallel run- 
ning, but the short-circuit pieces only extend through the width of 
a single pole and not from pole to pole as was at one time usual. 
The same effect is produced in some cases, though of course less 
efficiently, by the use of massive pole-pieces. As regards parallel 
running it may be remarked that it is most unusual to connect an 
unloaded machine on to the bus bars, an artificial load being still 
almost always used. ; 

The tendency now appears to be to “wind” the rotors of even 
the smallest induction motors, and even when short-circuited rotors 
are used the “squirrel cage " is often replaced by a winding, in which 
the current has to pass through two or three turns in succession. In 
one firm at least la careful test is made by means of a lamp for 
contact between the core plates and the bolts holding them 
together. 

The A. E. G.“ have lately introduced a novel method of holding 
the armature plates of alternators ; in place of the massive cast-iron 
or cast-steel frames into which the core plates are usually fixed, two 
rings, one at either side and bolted through, are employed. These 
carry the necessary feet for holding down the machine, and are 
strengthened by six or eight tie rods forming chords to the circle. 
This lightens the machine and gives а larger cooling surface to the 
core. A large three-phase machine of this type is running at the 
A.E.G. supply station, giving 1,000 xw. at 107 revolutions per 
minute. It is said that оу unscrewing two of the tie rods, together 
with the clamps on the cast-iron rings, it is possible to lift off the 
top half without fear of springing. Further, as the machine gets 
hot the armature discs expand more than the tie rods, and the only 
effect is, therefore, to stiffen the whole structure. 

In conclusion, the Committee records its thanks to ite reporters: 
Messrs. L. Andrews, Н, W. Clothier, C. Day, К. Edgcumbe, А. Н. 
Foyster, H. A. Mavor, and P. W. Bankey. | 


REPORT OP THE COMMITTEE ON TELEGRAPHS AND TELEPHONES 
ON THE VISIT OF THE INSTITOTION TO GERMANY IN 1901. 


(Read January 9th, 1902.) 


The members invited to report on telephones visited the Berlin 
Exchange, where a flat board is in use, arranged for 16,000 sub- 
scribers. This board is similar to that exhibited by Messrs. 
Siemens & Halske in the Paris Exhibition, and is divided into 
sections each about 6 ft. in length by 4 ft. wide, to which the whole 
of the 16,000 subscribers will finally be connected. Each section 


was in charge of six operators, and each operator attended to 100 


subscribers. 

The jack and indicator are combined, saving the space usually 
occupied by the separate indicator. The indicator consists of a white 
plunger, which becomes visible in the centre of the jack on the sub- 
acriber calling the exchange. This plunger is depressed out of sight 
by the insertion of a plug in the jack. | 

The multiple jacks used can be individually removed from the 
under-side of the board for cleaning or repairs, and easily reinsert 
by the use of a special tool, thus saving the necessity for removing 
the whole strip for repair to a single jack. 

The rates of charge are as follow8:— 


FLAT RATE. 


M. 180 a year per line for conversations in Berlin and the follow- 
ing suburbs, called ** Vororte " :—Adlershof, Charlottenburg, Friede- 
nau, Friedrichsburg, near Berlin, Neu-Weissensee, Nieder-Schone- 
weide, Mühlenbeck (Bez. Berlin), Pankow bei Berlin, Reinickendorf 
(Ost), Rixdorf, Rummelsburg bei Berlin, Templehof, Wilmersdorf 
bei Berlin. | 

M. 200 а year per line for conversations in Berlin in the 
" Vororte" and the following suburbs, called Nachbarorte 
Cópenick, Friedrichshagen, Gross-Lichterfelde, Grünau, Hoppe- 
garten, Ludwigsfelde, Neuenhagen, Nowawes-Neuendorf, Oranien- 
burg, Potsdam, Spandau, Steglitz, Tegel, Wannsee, Zehlendorf. 
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MEASURED SERVICE Кате, at 5 Pfg. each. (400 connections a year 
obligatory.) 
M. 100 a year per line for Berlin and the suburbs called 
* Vororte.” 
M. 05 extra for each connection to suburbs called Nach- 
barorte.”’ 
COIN-IN-THE-SLOT MACHINES. 


M. -20 for three minutes in Berlin and the Vororte.“ 

M. -25 for.three minutes in Berlin and the “ Nachbarorte.” 

About 25 per cent. of the present subscribers are on the toll rate 
and 75 per cent. on the flat rate. 

It was stated that each operator can attend to from 100 to 160 
subecribers on the flat rate, and the average number of calls per 
sabecriber per day ıs given as about 16. On the toll rate each 
operator can attend to from 250 subscribers, and the average 
number of calls per subscriber per day is stated to be two. 

In tbe larger towns nickel-in-the-slot telephone apparatus for the 
general public had been largely introduced. | 


As regards protection between traction overhead wires and tele- - 


graph and telephone wires, while guard wires were used in some 
places, guard nets seemed to be favoured in others. These had a 
wide mesh, perhaps 9 in. to 1 ft. In Hanover, on the other hand, 
some of the span wires for the trolley wire itself were attached to 
the iron telegraph posts. | 

The telephone service in Berlin is discontinued when thunder- 
storms are threatening. 


a 


STANDARDISATION OF ENGINES 
AND DYNAMOS. 


l) Тит Committee on Standardisation of Engines aud Dynamos 


2 its labours and bas the pleasure to submit its 
final report, which it hopes will prove satisfactory to the Society. 

Since our last report at Milwaukee, the Committee bas continued 
is work on the same lines as hitherto, taking up oarefully with 
manufacturers of engines and generators the points rematriug to be 
standard ised. We are glad to be able to repeat what we have said 
in previons reports, that the comments which have been received are 
almost without exception commendatory, and show not only a 
willingness to adopt the Committee's recommendations, but an 
appreciation of the work which has been done. 

2 Tbe Committec’s investigation has covered the standardisation 
of the following points :— | 


(1) The standard sizes of units recommended. 

(2) The corresponding revolutions per minute for these unita. 

(3) The sizes of shafts for the two classes of centze-crank and 
tide- crank engines. i 

(4) The length along the shaft required for the generator. 

(5: The height of axis or shaft over top of sub- base. 

(6) The width of top of sub-base. 

(7; Armature fit. - 

(8) Overload capacity of engines and generators. 

(9) Brush holders. 

(10) Holding-down bolts, keys, and outboard bearings. 


8128 or UNITS. 


3. Our endeavour has been to reduce the number of standard 
units to the fewest sizes. This will commend itself to all manu- 
facturers as tending to reduce the great number of patterns required 
to te kept on band. For reasons stated in our report to the 
Milwaukee meeting, the largest size embraced іп our list is 200-xw. 


In this connection our report only covers the standardisation of 
direct current generators, | 


REVOLUTIONS. 


4. These standard speeds have been chosen after careful delibera- 
tion and investigation of the practice of all the engine and genera- 
tor builders in the country. It will be observed that we have 
provided for a permissible variation of speed of 5 per cent. above or 
elow the mean speed, which we recommend; an examination of the 
practice of all the engine and generator builders shows that this 
covers practically all the machines which may be considered as a 
-tandard make at the present time, and we have been assured by 
some bailders whose conditions differ somewhat that if there is a 
general agreement upon the scheme outlined, they will b: prepared 
to change their machinery to conform to the recommendations. 


SHAFT DIAMETERS, i 


б. These are also the result of careful analysis of the existing 
practice of all manufacturers and a consideration of all the con- 
ditions affecting the diameter of the shaft. The preliminary report 
which we sent out to the manvfacturers has elicited only a few 
adverse criticisms, and these, after correspondence, were withdrawn. 

In order tbat the reason for the diameters of shafts that we have 
recommended shall be thoroughly understood, we may explain that 
‘especially in shafta for side-crank engines) the permissible deflec- 
tion has determined the diameter. This, in some cases, is larger 
then would have been necessary for torsion and bending where 
detlection did not have to be considered. 


* Final report of Committee presented at the New York meeting 
(December, 1901) of the American Society of Mechanical 


Engineers. 
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As cases sometimes arise where cross- compound engines or double 
engines are connected to generators coming within our recommenda- 
tion, and as such unite require considerably larger shafts than those 
given in our tables, we degm it necessary to state, specifically, that 
our recommendations apply only to engines of usual proportions, 
with the generator attached at the side of, instead of between, the 
cranks. | | 

LEXGTH OF GENERATOR ALONG THE BHAFT. 


6. When we came to investigate the question of length along the 
shift (between limit lines) to be provided for the generators, we 
found that the practice of manufacturers required provision for two . 
classes, which may be called “long” and “short” generators. 

It would, of course, have been much better if we could have pro- 
vided for but a single class, with a small allowance for variation, 
but there is such a marked difference in the lengths for the same 
power that we bave deemed it best to make provision for these two . 
classes, so that the engine builders can govern themselves ac- 
cordingly. It will be noticed that the maximum difference in 
lengths between the two classes is 6 in., which in the small sizes 
is reduced to 5 in. 

In the case where au engine is to be provided for a generator 
which falls into tbe “long” class, but which is only a little over 
the limit for the “short” class, or one which is considerably less 
than the maximum of the “short” class, the excess clearance is to 
be provided for on the side next to the engine; that is to say, the 
side away from the commutator. 

We have carefully considered the fact that for these varying 
lengths of generator and shaft the engine builder has to provide 
different lengths of sub-base, and in order to reduce the expense of 
patterns here to a minimum, our idea is that these patterns would 
be made so that the end away from the commutator cau be extended 
the necessary amount, 5 or 6 in., to take care of the increased 
length of bed. Obviously, this means simply & standard pattern 
with a standard adjustable end for each unit. 


HEIGHT or SHAFT. 


7. As is well known, there are two classes of generators to be 
provided for under this head: Those which are split vertically, and 
those which are split horizontally. The former have a flat base 
which rests directly upon the flat top of the sub-base, while the 
latter have feet which take the weight of the generator. 

In order to arrange that the engine builders' patterns may be 
reduced to & minimum aud still may be stock patterns, which will 
fit every style of machine, we have chosen dimensions for height of 
axis of shaft above top of sub-base sufficient to allow for the 
vertically-split machines, and aleo, except as stated later, to clear. 
the periphery of the horizontally-split machines. 

Ав will be seen, the scheme provides for a main pattern to which 
patterns for the stools aud seatings for both horizontally aud 
vertically-split generators can be attached before the pattern is sent 
to the foundry—stools for the horizontally-split machines and 
rectangular seatings for the vertically-split machines. 

In the case of the 150 and 200-kw. units, we have provided for а 
recess in the top of sub-base to allow the lower part of some 
horizontally-split generator frames to be accommodated, and so to 
avoid unduly raising tbe centre of the shaft. In the cawe of the 
vertically-split machines and those which are split horizontally and 
do not need this recess, the top of the sub-base will be flat and 
continuous. 

WipTrH оғ To» or Sus-Bass. 


8. This has been decided by careful examination of existing pra 
tice, and we believe that the figures we have recommended will 
cover the necessities for all sizes of generators. 


ARMATURE FIr. 


9. The matter of armature fit has received very careful considera- 
tion from tbe committee, and our recommendation is for what is 
known as a single fit. 

We have obtained the opinions of manufacturers in respect to 
the allowance to be made for a pressed fit, and fiad that allowances 
of Tod in. for shafts 4 in. to 6 ia., inclusive, and +2 in. for shafts 
63 in. to 11 in., inclusive, represent the best existing practice. 

The armature bore is to be the cract size given in the table, aud 
the allowance is to be made by the increase of diameter of engine 
shaft. 

We believe that in order to secure the best resulte, it will be 
necessary to work to a definite gauge; to this end we recommend 
that the generator builder furnish a gauge the exact diameter 
of the bore and the engine builder make the necessary allowance 
for the pressed fit, as recommended. This will avoid uncertainty 
a8 to the responsibility for the fit. 


OVERLOAD CAPACITY OF ENGINES AND GENERATORS. 


10. All the features of our recommendation have so far had to do 
with the question of dimensions as affected by the mutual relations 
of the generator and the engine. An important point, however, 
which affects both the generator and the eugine, is that of the over- 
load capacity which can reasonably be expected. As is doubtless 
well known, gencrator builders are frequently called upon to pro- 
vide, during short periods, for overloads of as much as 50 per cent., 
aud in occasional cases of even 100 per cent. 

It is evident to every engine builder that to provide an engine 
large enough to drive the generator under such extreme overload 
capacities, gives an unreasonably large engine for the rated load, 
and seriously interferes with the economy with which the power is 
produced. 

Bearing in mind that our recommendations are entirely for 

tandard practice, we are led to recommend that the standard oyer- 
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load rating of any direct-connected unit should not in any case 
exceed 25 per cent. of the rated capacity. 

It will, of course, be understood that under these conditions of 
overload the economy of the unit should not be expected to be as 
high as when operated at the rated load. We have also been asked 
by some engine builders to call attention to the importance of giving 
the unit special attention when it is so operated. 

If, under peculiar conditions, a higher overload capacity is de- 
manded, it must be understood that this is a special case not 
covered by the standard machines, and provision must accordingly 
be made for meeting this demand. 


BrusH HOLDERS. 


11. We recommend what we believe is now the practice of the 
best generator builders, that the brush-holder rigging shall be sup- 
ported upon the generator frame. This, we think, will commend 
itself, as it makes the electrical part of the outfit entirely self- 


contained. | 
(To be continued.) 
2 —. ——.. 
CURRENT SPECIFICATIONS. 


LXXXIX.—LLANDUDNO ELECTRIC LIGHTING AND 
TRAMWAYS. 


SUMMARY. 


Extent of Contract.—Supply and erection upon prepared founda- 
tions of two 150-kw. steam dynamos. l 

Tupe of Engines.—To be of two-crank vertical high speed type. 

Speed.—Not to exceed 350 revolutions per minute. 

Steam Pressure.—140 lbs. per sq. in. at stop valve when engines 
working cither condensing or non-condensing. 

Output of Dynamos.—Normal load 150 Kw., each machine to be 
capable of taking an overload of 25 per cent. for short periods 
without undue heating or any sparking at the brushes. 

Voltage and Winding.—As shunt machines, to give full output of 
100 xw. at any voltage between 460 and 500 volts. 

Ascompound machines, to give 500 volts at no load and 550 volts 
when acurrent of 275 amperes is flowing. 

Temperature Rise. Not to exceed 70° F. above surrounding 
atmosphere after 12 hours’ ran at normal fall load. 

. Parallel Working.—Successful parallel running when working as 
compound machines must be guaranteed. 

Commutator.—To have a radial depth of wearing of not less than 
1 in. 

Current Density in Carbon Brushes.— Not to exceed 35 amperes 
per aq. in. when machine is working at 25 per cent. overload. 

. Guarantees.—Steam consumption and efficiency guarantees to be 
stated in tender. 

Specified Date of Completion.— First set by June 14th, 1902; 
second set by July 26th, 1902. 

Penalty for Late Completion.—One per cent. per week on the total 
contract price, equal to 2 per cent. per week on the contract price 
per set. + 

Terms of Payment.— Fifty per cent. on delivery, further forty per 
cent. on completion, ten per cent. at end of six months’ period of 
maintenance. 

Stipulations as to Removal of Foreman. — Stringent. 
menta. 

Stipulations as to Wages to be paid to Workmen.—Satisfactory. 

Arbitration Propesals,—Stringent. See comments. 

Date for Receipt of Tender.—February 3rd, 1902. 


See com- 


This specification has been prepared by Mr. Harold Morton, the 
electrical engineer to the Llandudno Town Council. 


Its provisions are on the whole of an acceptable character, and we . 


bave little but commendation for the manner in which the tech- 
nical parts have been prepared. The arrangement of the paragraphs 
might be improved, but there is no attempt to unduly limit the 
discretion or responsibility of the tenderer. 

Guarantees are to be given by tenderers, and tests will be taken 
at the engine makers’ works before delivery to verify the figures 
given in the tender. : 

It would be more in accord with modern practice if the penalty 
for late completion were calculated on the contract price per set; in 
its present form there is no difference whether one or both sets are 
late, and if only one set be behind time the penalty works out as 
2 per cent. per week upon the contract price of that set. 

Tenderers should carefully note the well-defined liabilities of the 
contractor, especially as regards accuracy of drawings and sufficiency 
of foundations. 

Standard rates of wages are to be paid and usual hours of labour 
observed. In our opinion the powers claimed by the engineer in 
the matter of his employing workmen at the expense of the con- 
tractor are too extensive, and should be moditied in the final 
contract. 

In the same manner the arbitration clause should be unlimited in 
its operation; at present nearly all possible causes of differences of 
opinion are excluded from its operation. It is a point we are often 
called upon to urge on young consultants, that if a specification is 
properly drawn up there is nothing to fear from an unlimited arbi- 
tration clause. Our leading consulting engineers set a good example 


in this respect; almost without exception they are willing to submit 
to independent arbitration any dispute arising out of their contracts, 
and we wish that their practice were more frequently followed by 
younger men. 


THE RECENT STREET ELECTRIC 
EXPLOSIONS IN THE CITY. 


BOARD or TRADE INQUIBY. 


Ox Wednesday, at the Guildball, Mr. A. P. Trotter, of the Board of 
Trade, opened an inquiry into the explosions which occurred on 
January 4th and 5th in the City in connection with the electric 
light. Sir H. Crawford, the City solicitor, represented the City 
Corporation; Mr. Roskill, the City of London Electric Lighting 


Company; and Mr. Wilmot Seale (secretary of the Charing Cross 


and Strand Electricity Supply Company), represented his company. 
The inquiry was beld in the Old Council Chamber, and the 
evidence took such a conversational turn between the Board of 
Trade inspector and the witnesses, that it was impossible for the 
press, who were located behind the parties, to follow the proceedings 
at some points. | | 
Police-Constable WARE was the first witness called, and stated 
that being on duty at Newgate Street on January 4th, his attention 
was drawn to smoke issuing from a manhole opposite Giltspur 
Street, Holborn Viaduct. An employé of the Charing Cross and 
Strand Company went down, and was overcome by the smoke. 
Subsequently, a gentleman named Smith, who said he was an engi- 
neer of the Charing Cross and Strand Company, came, and stated 


tbat the wires had been fused and caused the accident. 


Police-Constable NEAL deposed to seeing smoke coming from 
three chambers in Newgate Street. One belonged to the Charing 
Cross and Strand Company, and two to the City of London Com- 
pany. There was nothing said by the employés of the Charing 
Cross Company at the time about a match being lighted. 

A boy named GooLE, who was injured by the explosion which 
took place in one of the Newgate Street boxes, eaid he noticed a 
man go down the hole with a lantern, and immediately the explosion 
occurred. 

Police-Constable Hurron, on duty in the neighbourhood, saw three 
explosions in Newgate Street, the second explosion occurred three 
minutes after the first, snd the third a minute after the second. 

Mr. W. H. PATCHELL, the chief engineer of the company, stated that 
the Charing Cross and Strand Company had powers entrusted to them 
under the City Electric Lighting Order, and proceeded to describe the 
system adopted by the company. They supplied direct current on 
three wires with 200 volts, and the network was complete in that 
portion of the City where the explosions occurred. They worked 
with a constant earth test, and the indicators were never off. On 
the Friday preceding the explosion there was some earth leakage, 
and they were trying to find where it was. They worked at 
this on the Saturday, and at one o'clock on that day the engineer- 
in-charge thought there was nothing in it, and stopped discon- 
necting. The engineer, Mr. Harpham, left instructions to have 
other disconnections made, in readiness for his coming back at ten 
o'clock on Monday morning. About 1.20 they saw a sudden load 
come on, and he was telephoned for. Mr. Harpham began to dis- 
connect, and sent men to the Giltspur Street box; one of 
the men tried to get into the box, and was overcome. Then they 
got information from a customer at King Edward Street, that smoke 
was coming into his cellar, and they sent to disconnect there; 
they found that the distributor had burned 2 ft., and the feeder was 
burned below the distributor, but the cables below were not injured. 
The jointer went into the King Edward Street box with a lantern, 
&nd an explosion occurred. Ten minutes afterwards another man 
went into the box again and struck a match, and there was another 
fire. The man got out, and as he was doing so, he saw the lid of the 
box of the City of London Company go up. That was the ошу 
other box he had heard of until the policeman mentioned another 
that morning. Witness produced a number of plans showing the 
position of the boxes in Newgate Street. There was nothing to 
show that the explosion in the City of London Company’s box was 
due to the explosion in his company’s box, and he saw no electrical 
connection between their burn-out and the simultaneous burn-out of 
the City of London Company. So far as he knew, there was 20 
connection between the two. | 

WITNESS was cross-examined at considerable length by Sir Н. 
CRAWFORD, and said this was not the ouly explosion they bad had. 
They had bad two in Paternoster Row, and the reason assigned 
was, that the connectors came in contact. It was true that the 
Corporation had communicated with his company as to the inspec- 
tion of boxes, and the reply sent was, that it was not necessary to 
make a fixed rule as to inspection. Some of their boxes were in- 
spected fortnightly, some monthly, and in some cases it was only 
necessary to inspect every two months. Whbat led them to inspect 
the box at Giltspur Street was, that they went there to disconnect. 
If they got an carth in the district they broke the network into 
smaller sections aud tested each section. "That was what they were 
doing on the day of the explosion. At1 o'clock on the Saturday 
the engineer thought tbat all that was necessary had been done, 
and knocked off work. But for the coincidence of the load coming 
about a quarter past one, there would have been no one engaged in 
street work. They knew there was something wrong theu. If he 
had been there he would probably have taken down a lantern the 
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same as the workman did. He accounted for the explosion and the 
smoke by the inflammable vapour given off by the bitumen. He 
did not think it was a wise thing for a man to light a match after 
the first explosion. He could not say whether the explosion in 
ES City Company's box was due to the explosion in his company's 


The Crry Soxicitor: As the result of your investigation, you 
think no better system could be followed by your company for the 
safety of the public with regard to the insulation of cables ?—I do 
not think so. | 

Or with regard to the use of bitumen ?—I do not think so. The 
only thing is, in the case of a short, to keep the bitumen gas 
in the immediate neighbourhood of the place where it is given off. 

With regard to the inspection, are you prepared to undertake to 
inspect more frequently in the City ?—We have men going round 
constantly, and I do not think any inspection would have shown 
this The box where this occurred could not have been inspected, 
as you would have to dig it out. 

Did you know that your engineer thought it was likely there 
would be an upheaving of the streets, and asked tho police to take 
the necessary steps ?—1I was not aware of that. 


In croes-examination by Mr. RosxiLL, WrrNESS said the system 


d by his company was the solid system, which was a dearer 
system than the draw-in system. Не did not think there could be 
two opinions about that in the minds of those who understood the 


question. In the solid system the cables were buried, and there- 


fore they had to anticipate their future requirements. Their system 
was not altogether solid, as they had spare ways for future require- 
ments. The cables were put into a box and bituminous matter was 
poured over them to fill the boxes. 

You have said that one box was completely burned out and no 
bit uninous matter left. The inference is that the whole of it 
became vapour ?—The volatile matter. | | 

Is it not reasonable to presume that wherever there is а leak уоп 
are likely to meet with similar accidents owing to the system 
adopted? Yes and no; if things were left exactly as they are, yes. 
It shows we must cut the district into smaller areas than at 

nt. 

Continuing, WrrNESS said they did not use any fuses in their 
boxes; they took up a great deal of room, and were a source of 
. Of course, the suggestion made was that the bituminous gas 
went from their system to the City system, but he did not admit 


that 


how do you propose to prevent the gas enteriog our system ?—If the 
vapour gets into your boxes, there must be something wrong in your 
box to enable itto get in. 

In re-examination by Mr. SzALE, WITNESS said the solid system 
was а ved by the Board of Trade. All the inspection in the 
world would not have discovered what took place, as it was gas 
generated at the moment which exploded when the lantern was 
taken into the box. 

Mr. RoSkILL: Does the question of inspection apply in equal 
force to a system which is only partly solid?—When you havea 
draw-in system you have to inspect more frequently. 

Mr. TROTTER: If you have spare ways, you might transmit coal 
gas; therefore, it appears that you want as much ventilation and 
inspection ?— Yes. 

Have you ever known an explosion before from bituminous matter ? 
—No. | 

Is it, as far as you are aware, the first explosion which has taken 
place with the solid system with bitumen ?— Yes. 

Several werkmen, and Mr. Har; ham, engineer, were called and 
examined in reference to the Newgate Street explosions, and the 
last witness endorsed the views of Mr. Patchell. 

Police evidence was then called with regard to the second explo- 


sion, which occurred in Ludgate Hill on Sunday, January 5th. It. 


was stated that flame came from the box of the City of London 
Electric light Company there for 40 minutes, the fire being 
eventually subdued by means of sand by the Metropolitan Fire 


e. | 
Mr. FRANK BAILEY. the chief engineerof the City of London Electric 


Lighting Company, first dealing with the Newgate Street explosion, 
said that the distributing main of his company was uncovered on 
the Monday following the explosion, and a section was cut out and 
was now at their office. They found that the bituminous casing 
showed distinct signs of having been heated, and they had, there- 
fore, conclusive proof that the cause of the fire was external, either 
due to the temperature of the surrounding soil or to a direct tlame 
issuing from the subsoil. He thought that if there was a fissure in 
the soil between the box of the Strand Company and the box of his 
company the vapour would come along, and if it got into their box 
there would probably be sufficient oxygen to cause an explosion. 
That was the only thing to which he could attribute that accident. 
With regard to the Ludgate Hill explosion, he believed it was due 
to the metallic covering of his cables having to carry an excessive 
leskage current produced by another company, who did not take 
sufficient precantions to guard their cables. The reason why the 
explosion did not take place til later was that the day was 
exceedingly wet, and moisture got into the box. He thought the 


‘Charing Cross Company ought to provide metallic covers and 


shoald more frequently inspect their boxes. 

In auswer to Mr. SgALE, Witness said his point was that the 
Charing Cross Company was producing dangerous earth currents, 
and his company was getting rid of them at great cost. He agreed 
that the solid system would be the best if it were properly carried 
oat, but it was uot the best as done by the Charing Cross Company. 

Ву Sir H. Crawrorp: He considered that his company's system 


v 


than the system as carried out by the Chariug Cross 


T 


pany. 


Mr. RosxiLL: If there is a crack in the ground underneath you,. 


Mr. J. P. Buck, superintendent of the mains of the City of 
London Company, gave evidence as to a number of cases in which 
the Strand Company had injured the mains of the City Company, 
and Mr. Wordingham, of Manchester, was called, and etated that 
while he did not think it possible to have a true explosion on the 
solid system, it was possible to havc a burn out. He thought it 
was very difficult to trace any connection between the explosion 
which took place in Newgate Street and the one which occurred 
12 hours later in Ludgate Hill. | | 

The inquiry then closed, and Mr. Trotter said he would report to . 
the Board of Trade. 


ч 


THE LONDON ELECTRICAL CONTRACTORS’ 
ASSOCIATION. | 


Os Monday afternoon & company of close upon 100 gentlemen 
representing electrical manufacturers and contractors, met at 
Anderton's Hotel, Fleet Street, E.C., for the purpose of talking 

over together numerous grievances under which contracting firms 
labour Mr. H. M. Paisley, who was described as an impartia 
solicitor not connected with the electrical trade, was voted to the 
chair, and Mr. E. J. Hogan, the hon. secretary, then read out letters 
received from 20 manufacturing houses in reply to one sent out for 
the purpose of ascertaining their views in regard to the existing 
difficulties. These letters, for the most part, approved of the principle 
of the Association, but many of the firms withheld from actual member- 
ship until they knew the names of other manufacturers who were 
joining the movement. Mr. W. R. Wood ward, the president of the 
L.E.C.A., addressed the meeting, opening the ball, so to speak, for 
a general discussion. Merely for purposes of debate, he moved the 
following resolution :—" That this meeting of manufacturers, supply 
houses, and contractors, considers that the best interests of the elec- 
trical trade will be served by manufacturers and supply houses 
adopting the principle of allowing no one outside the recognised 
electrical trade a greater percentage of discount tan 

of the trade discount, and that the electrical trades shall 
mean apy house carrying on business as such, or that has 
a department under the superintendence of a duly qualified 
man.” This resolution was seconded by Mr. C. L. Troup, 
and considerable discussion ensued. Mr. Simon (Simon, Berry 
and Co.), said that it was necessary for it to be defined 
what the words “electrical trades" were to mean before they could 
come to a satisfactory conclusion. What would they consider rail- 
ways, docks, mines, wills and such like? Mr. Woodward said that 
dock companies would never come to the contractor. Mr. Bevis 
(of the General Electric Company, Limited) asked whether they 
were talking about fittings only, or about the whole electrical 
business? What about medical electrical apparatus in which con- 
tractors present did nothing ? The London Dock Companies had a 
large contract every year for carbons. As it was they could only 
hold their own, and as often as not the order went abroad. If they 
only gave a reduced discount they would simply lose the order, and 
the German agent would run away with the whole business. He 
took exception to a remark from Mr. Troup that dock orders were 
bound to come direct to the manufacturers. German agents supplied 
contractors at the same prices as they supplied other people. He 
said that 50 per cent. at least of the electrical contractors bought 
from the German agents. Mr. Oppenheimer said that the resolution 
could not be adopted until it had been thoroughly threshed out. 
There were points on which he was iu agreement with contractors, 
but how were tbey to scrutinise between the shipper and the 
contractor. Mr. Woodward said that what they objectedito was that 
manufacturers took orders from shippers and delivered, say, to 
Brondesbury. A shipping order delivered to export packers was all 
right. The next speaker, a north-country contractor, thought 
that suppliers could diminish the discount to steel works, mills, and 
so forth gradually, and give the full reduction to the legitimate 
trade only. The manufacturer and merchant, to all intents and 
purposes, were one. Аз to tbe bogey of foreign com- 
petition, contractors did not want to to Germany for 
material. They would use English material in every case, 
because it was better at the same price, if only suppliers would 
allow them. Another contractor referred to the position of architects 
who obtained full trade discounts from suppliers. There was here a 
distinct tendency to introduce into the discussion personal remarks 
regarding certain firme, but, happily, an end was put to this by a 
protest offered by Mr. Rawlings, and largely supported by the 
meeting. A question was asked as to how Mr. Woodward would deal 
with ironmopgers, and the reply given was “If you have a depart- 
ment under the charge of a qualitied man, you are an electrical 
engineer, and should be entitled to all the privileges that we 
receive." Mr. Justus Eck, of the Union Electric Company, referred 
to the point as to how they were to deal with municipalities. He 
had been an electrical engineer to a contractor for 10 years, and had 
bad great difficulty in finding his bread and butter. Many a time 
had he gone to place a fitting order, and found that the architect or 
consulting engineer was given 5 per cent. for cash, but never any 
trade discount. Mr. Rawlings said that, as member of a municipal 
body, he frequently saw invoices which showed him that municipal 
bodies sometimes got better terms than he took himself as a con- 
tractor. He said some bard things about consulting engineers and 
trade discounts. А consulting engineer was not a trader, and he 
would be insulted if they called him one. Mr. Douglas Bate 
(Stewart Electrical Syndicate) said that his personal difficulty 
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was that the contractor would not support suppliers in any way. 
He (the contractor) would buy in the cheapest market. He 
had again and again drawn attention in the electrical press 
to the fact that there were firms of wholesalers and installation 
engineers who had entered into an alliance one with the other—one 
half to be & contracting , and the other half a wholesale house. 
Such firms were supported, but suppliers were not supported in the 
way that they should be. Could they not get the trade to agree 
together that they would not act one day as consulting engineers, 
the next as manufacturers, and the third as agents? The contractors 
bad it in their power to do it. He had received letters from con- 
sulting engineers asking trade discounts. He had always replied 
that they are given to the trade only, and had asked them for their 
"trade card." If they, аз suppliers, were supported, they would 
support the contractors, but if not, the contractors could not expect 
them to put themselves out one inch to help them. 

Mr. Woodward withdrew his resolution, and one for the appoint- 
ment of a joint committee from both sides was placed before the 
meeting. On this point Mr. Bevis said that in the U.S. they were 
experts in forming such associations. They had a manufacturers’ 
combination, and that helped the contractor, because they had 
recognised prices beyond which they could not go. That was the 
crux ef the whole thing. It was no good а few of them combining 


if a little man came in, and ran through those prices. They had an 


association there of supply houses. Houses which wanted to join 
the association had to put up $1,000 as a deposit. Once a 
month they met to fix prices, and also to appoint a 
detective. Nobody ‘knew who that detective was to be 
for the month until the sealed envelope was given out, and 
the selected man was then empowered to go round and try if 
people were loyally keeping to their contracts. If he was not, then 
at the next meeting he was found out and paid a monetary T 
One house was mulcted in $400. Lavish talk notwithstanding, he 
believed in deeds. If the trade did not support them were they to 
fold their arms and see the trade supporting other people? They 
only asked to be protected. To protect their interests must be 
mutual. 

A committee was then appointed as follows :— Contractors, Messrs. 
Woodward, Phipps, Duncan, Troup, Glover and Marryat ; 
manufacturers, Messrs. Bevis, Bate, Eck, Grainger, Northcote, Simon 
and Oppenheimer. | 

Mr. Hogan was appointed secretary to the commit‘ee, and the 
meeting closed with a vote of thanks to the chairman. 

Contractors or manufacturers requiring information regarding the 
5 should apply to Mr. Hogan, at 141, Fenchurch Street, 

©. 


THE THERAPEUTIC ACTION OF THE BLUE 
ELECTRIC LIGHT.* 


By Dr. A. W. MININ, St. Petersburg, Senior Medical Officer of 
the Imperial Bodyguard Cavalry Regiment. 


* 


NOTWITHSTANDING the fact that to-day scarcely anyone doubts the 
energetic therapeutic action of the blue electric light, still I con- 
sider it may be useful to mention a few cases which, thanks to that 
treatment, have undergone a mild course and had a very rapid 
recovery. The undoubted superiority which belongs to the blue 
electric light principally depends upon its action upon the vaso- 
motor nerves. The action of heat is precluded on the ground that 
the-blue electric light is more active at a certain distance than in 
close proximity. The effect of the blue electric light is the reverse 
of that of the white. The difference will appear in what is to fol- 
low. I would now only point out that a granulating surface will 
become anemic under the influence of the blue ‘light and hyper- 
ешіс under that of white light, 

The degree of pain-allaying power possessed by the blue electric 
light is far greater than I have hitherto observed. Although I bad 
often been astonished at the alleviation brought about so quickly by 
the blue electric light in acute pleurisies, still I had only used it 
for making & tender spot tolerant to investigation, but now my ex- 
perience has shown that far stronger claims may be made for its 
efficacy in this respect. Now we resort to these rays instead of 
cocainisation to render incisions and stitching of wounds painless, 
and the blue electric rays not only cause a more complete an:esthesia, 
but powerfully promote the healing from the very beginning. 

As examples I may relate my experience in two cases with persons 


of widely different social position and education. 


1. Mr. X., secretary of a foreign embassy, cut his finger with a 
piece of glass. The cut was on the outer side of the third finger 
and about З cm. long. After a 10 minutes’ radiation with blue elec- 
tric light from a small lamp of 50-с.р., two stitches were made with- 
out any pain. Healing commenced at once and was completed in 
four days. 

2. A soldier of the Bodyguard Cavalry Regiment cut the dorsal 
surface of his left thumb, the wound being about 3 cm. in length. 
After cleansing and a 10 minutes’ radiation three stitches were 
introduced, and also in this case the patient felt no pain. Не 
chatted the whole time with someone present, and thought “a soft 
cotton ball was pressed on to the wound." On the third day healing 
had occurred by the first intention. 

These two cases place beyond doubt the fact that stitches may be 
introduced and removed without pain, under the intluence of the 
blue electric light. 


* Journal of Physical Therapeutics. 


ENGINES AND BATTERIES FOR POWER 
STATIONS. | 


Вт AN ENGINEER. 


THE gas engine of accepted best type—that which works on 
the Beau de Rochas cycle—is of necessity compelled to 
make three idle strokes for one working stroke. The oné 
working stroke must therefore produce the energy that is 
necessary for the three idle strokes, as well as for its own 
friction and all external work also. Obviously, therefore, 
there must be a large difference between the indieated and 
the brake horse-power of a gas engine. It is this fact that 
makes the gas consumption so large at powers less than a 


maximum. If the mechanical efficiency or T = 80 
N H. P. 


per cent., then must each working stroke give up one-fifth 
of its power to overcome friction. Assuming that an engine 
at full load indicates 100 R. P., and gives off 80 H. P., how 
many per cent. of the same number of explosions will yield 
40 B. H. P., #.е.. half power? The engine friction will still be 
the same, and there must be still 20 H.P. of difference 


| between the B.H.P. and the r.H.P. The latter must be 60. 


In other words, to secure half the effect, there must be 
employed six-tenths the total power. Where 25 cb. ft. of gas 
had produced 1 в.н.р., there would now probably be required 
30 cb. ft. per в.н.р. when half loaded. This is on the 
assumption of the same consumption per I. H. P. at all powers, 
which is probably too favourable. 

The wastefulness of gas engines at low powers has always 
been recognised, but, curiously enough, though possibly the 
steam engine is fully as wasteful, it does not appear to have 
been во recognised. That this is во, is amply proved by the 
illogical tests that are demanded from steam engines. 
Lengthy tests at full load are asked for, and the results are 
even made to serve for the purpose of giving a bonus to the 
contractor. Neveragain does that engine run even five minutes 
at full load, or even at a steady load, and the tests are use- 
less ав regards economy. It would seem to be sounder test- 
ing practice to demand proof by indicator diagram that the 
engine was in good order, to ask for a static test of steam 
tightness, and other matters. It would show the capacity 
of the plant, and develop any particular hidden or unsus- 
pected weakness to put it through a series of instantaneous 
load variations from 0 to 125 per cent., especially if the fly- 
wheel is placed, as it is sometimes, at the wrong end of the 
crankshaft. я 

With a gas engine there is а difficulty that does not occur 
with steam engines. A steam engine will continue to work 
at a rate much higher than its most economical rate. There 
is no such limit in the gas engine. The full rate is the 
most economical possible rate. When loaded beyond this, 
the engine begins at once to slow down, and will soon stop 
if the overload is not taken off. By means of a very heavy 
fly-wheel a gas engine may be made to carry a heavy over- 
load if of short duration, but such a fly-wheel, of course, 
implies a constant addition to the running friction, and must 
be paid for in meal or malt. But unless this waste is faced 
the gas engine, if called on to drive a variable load, must be 
run mainly at part load, or much below its full load, and it 
must, like the steam engine, be correspondingly wasteful. 
Being so essentially an engine to run at а steady load, the 
gas engine should be supplemented by a storage battery. 
Thoroughly satisfactory means have now been introduced 
for working the prime mover at a constant rate and .making 
good its deficiency or storing its surplus by means of accu- 
mulator batteries. Mr. Highfield, of St. Helens, has added 
notably to our knowledge of this subject, and there can be 
no doubt in the minds of engineers who have grasped the 
nature of the losses of the steam or gas engine that the 
accumulator is deserving of every attention, and that there 
is a great future for it when thoroughly well made an 
attended. Accumulators have not always been well attended, 
and they have suffered unmerited blame in consequence. 

In traction work the habits and experience of electric 
light engineers have been allowed far too much weight. 
Particularly is this so in respect of the item of voltage. 
However essential in lighting, an absolutely even voltage 
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traction work is of far lese importance.. With compound- 
wound generators of the usual railway type the voltage is 
made to increase with the output, and this very fact will 
render a battery incapable of discharging against such a 
pressure into the line. So arranged a battery will produce 
but little effect on the engine load. 

If, however, a shunt generator be employed with a falling 
characteristic of sufficient range and be worked in conjunction 
with a battery of liberal proportions, the battery will work in 
parallel with the generator and take up load when this passes 
the mean load or it will absorb current at low loads, The writer 
can hardly agree with Mr. Grindle’s condemnation in a recent 


issue of the ELECTRICAL Review of the simple system of 


booster advocated in a previous issue. There are so many 
arrangements of boosters to help a battery to charge or dis- 
charge, that engineers cannot be expected to cling fast to the 
one which alone seems to meet Mr. Grindle’s special views. 
The one important fact to keep in mind is to avoid stressing 
a battery too heavily and to aim at running the eagine, 
whether it be a steam or а gas engine, at a constant rate. 
This is more especially desirable for gas engines. Though so 
much superior to steam engines in thermo-dynamic efficiency, 
eas engines are far from perfect as machines, and this it is 
that makes them fall off in their output efficiency so seriously 
when underloaded. | 

The possibilities of gas are only just being appreciated, 
and cheap gas is likely to be produced in large quantities. 
Tte ironmasters also may some day wake up from their long 
sleep and decide to utilise the furnace products they now 
throw away. The disadvantage of the poor gases is their 
heavy content of nitrogen, so that an engine will hardly 
produce more than 80 per cent. of its power when worked with 
poor gas, that is to say, 80 per cent. of the power that would be 
given by an ordinary town gas. Hence the importance, with 
poor gas, of keeping a full load on the engine. 

Turning now to the battery, there appear to be certain 
advantages in placing it at а sub-station. The position 
of the sub-station will depend upon the magnitude of the 
system, and on the load factor of the system or of the 
particular line or feeder on which the battery is placed. 

The maximum output of the battery is the surplus of the 
maximum above the mean load. On a small system the 
battery output will be much greater for short periods than 
the station output, and the divisions into which the battery 
sub-station divides the line will correspond with the ratio of 
battery output to station output. For example, with a load 
factor of one-third, the battery output at a maximum will be 
two-thirds, and the battery would be placed so as to divide 
the line into sections having a ratio of 2 : 1, the longer 
section being between power house and sub-station, or 
approximately so. Then, at times of maximum load, one- 
third the current goes from the battery outwards towards the 
extremity of the line, one-third goes from the battery 
towards the station, and the remaining third goes from the 
station towards the battery. 

With less load factor, the battery will be proportionally 
further from the station. 

(To be continued.) 


THE CONVERSION OF OUR RAILWAYS. 


1х a letter that appeared last-week in one of our con- 
temporaries, Mr. Langdon, president of the I.E.E., stated 
that it was lo the main lines he looked for the greatest success 
in the application of electrical power. Now it is needless to 
азу that we do not wish to stand in the way of progress, but 
at the same time we believe that premature action has done 
great harm in the past. We need only point to the failure 
of Brunel's Great Eastern, which put back the building of 
large steamships for many years. It is unwise to attempt 
todevelop a new idea under conditions where experiment is 
ao costly, and the slightest error may involve the throwing 
back of the system for an indefinite period. 

A more recent example of this principle was the case of 
the London Electric Supply Company, which undertook to 
put in units of power of excessive size, and to transmit the 
current at pressures which had been unheard of until then, 
although now quite common. The result was financial 


failure. A later instance of the same thing has happened 
in Paris, where miles of electric tramways on the surface- 
contact system were put down, which will probably have to 
be taken out and replaced either by the overhead or the 
conduit system. 

We regret that Mr. Langdon did not urge more forcibly the 
needs of the present, instead of, like Мг. Н. б. Wells, specu- 
lating on the probabilities of the future. That there is a field 
for electric traction on our railways, has frequently been pointed 
out by ourselves and by Mr. Philip Dawson in the columns 
of the ELEcTRIcAL Review. The electrification of our sub- 
urban lines presents no uncertainties, a fact of which all those 
who have had practical experience in traction work are 
aware. This is far from being the case as regards the 
application of electrical power to our main lines, We 
should certainly look forward to the latter, and doubtless the 
experience gained by the transformation of our suburban 
lines will stand us in good stead when we come to deal with 
long-distance traffic, just as the experience gained on 
electric tramways has enabled us to cope successfully with 
the requirements of the heavy traffic that obtains on 
suburban lines. 

In this connection we would quote from a paper read by 
Mr. Edward C. Boynton on February 28th, 1900, before the 
American Institute of Electrical Engineers :— 

“In certain densely populated manufacturing States, 
where there is a city larger than any other within 50 
miles radius, aud within that radius are several towns and 
small cities not over 20 or 30 miles from the larger 
city . . . . suppose that electricity be substituted 
for steam in that section, and a train service consisting 
of two or three-car trains running every half-hour from 
each end be instituted, with a marimum speed of 50 
to 60 miles per hour, and the fare reduced to 1 cent per 
mile. There is no doubt in the minds of those who have 


watched the development of such cases, that the increase in 


traffic and low operating expenses would result in a far 
greater profit than was ever before earned by that section of 
the road. It is well known that such conditions exist on our 
steam railroads in many localities. . . It should 
be fully understood that no steam railroad will equip any 
portion of its line, except with the provision that nothing shall 
be done that will prevent the running of steam and electric 
trains over the same track. . . . It is unlikely that 
any steam road will equip a portion of its main trunk line 
until it has satisfied itself as to financial results by giving it a 
thorough trial elsewhere. . . In considering a train 
service consisting of heavy trains running at the speeds 
mentioned, the trolley wire, as a working conductor, will 
probably not come into general use.” 

In the discussion which followed, Mr. F. J. Sprague said : 
„When trains are operated in large units with comparatively 
few units between terminal points, and these at considerable 
intervals, the steam locomotive will absolutely hold its own. 
Electricity will take the place of steam locomotives for rail- 
way service only in part, and then only when the number of 
units operated between the terminal points is so large that the 
resulting economy will pay а reasonable interest on the com- 
bined cost of central station, conductors, and the motor equip- 
ment, and the traffic existing is commensurate with the needs 
of such a system.” | 

Mr. Langdon does not seem sufficiently impressed with 
the imperative necessity of at once electrifying the suburban 
lines of our railways in large towns like London, Liverpool, 
Manchester, and Glasgow, if they wish to retain the suburban 
traffic, which is in great danger of being taken away by the 
electric tramways and light railways which are everywhere 
springing up. 

As we pointed out in a leader on Mr. Langdon's paper before 
the Institution of Electrical Engineers, in November, 1900, 
that he does not appear to have made a serious attempt to 
work out in detail a complete solution of a practical case, 
but only to have considered approximations, which are very 
liable to lead to false conclusions. 

Mr. Sprague said at the time that he did not think it was 
safe to predict that the clectric locomotive would universally 
take the place of the steam locomotive. 

In the presidential address to the Institution of Electrical 
Engineers last year, Mr. Langdon again still harped on the 
subject of the electrification of our main lines. He advo- 
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cated that, with the exception of express trains, both pas- 
senger and goods trains should move at the same speed. It 
would appear as if the increase in speed of heavy goods trains 
would do much to counteract the saving which Mr. Langdon 
thinks would be effected by the introduction of electricity on 
our mainlinerailways. It is possible that inthe future it may 
be advisable to run our main lines electrically, but that time 
has not yet come. If Mr. Langdon is anxious to bring it 
nearer, we think he would have been wiser had he concen- 
trated his attention, and dwelt at greater length on the abso- 
lute necessity of electrifying at once our suburban lines, 
and on the great advantages to be obtained therefrom. By 
this means not only would they keep their traffic, but they 
would probably greatly increase their receipts whilst de- 
creasing their operating expenses. The capital expenditure 
involved by such a change would be fairly heavy, but we 
firmly believe that the saving effected would more than 
compensate for the extra money spent. Our knowledge at 
the present time is such that the cost of installation and 
operation can be accurately foretold, and there is nothing 
experimental to involve the risk of loss of capital. 

The problem of running high speed long-distance trains 
is no doubt a very interesting one, but a great many trials 
and failures will have to be gone through before it can be 
practically solved. 

It is quite otherwise as regards our suburban lines, par- 
ticularly those round London. The decision of the Board 
of Trade in the case of the Metropolitan and Metropolitan 
District Railways will, we hope, do much to accelerate the 
introduction of electric traction on all our suburban lines. 
If companies like the South-Western, London Brighton and 
South Coast, South-Eastern, Great Eastern, and North 
London do not decide to do something in this direction 
shoitly, they will begin to feel the very serious competition of 
the electric tramways and light railways which are being 
constructed all round them. If, on the other hand, they are 
wise and take the matter in hand at once, the tramways and 


light railways, instead of competing with them, will become 
their feeders. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the poper. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“С. H. B." writes :—*“ Referring to St. Stephen’s’ question and 
your answer to same in your Legal Query Column,“ would there 
be any difference if the local authority held a provisional order for 
the supply of electrical energy for the town, but had not yet started 
the work in any way whatever?" 


„ This very interesting corollary to the question already asked 
and answered in this column, describes a course of procedure on 
the part of local authorities which has done much injury to the 
progrees of electricity. The question put and answered in last 
week's issue, page 89, was as follows:— 

* We shall esteem it a favour if you can give us some information 
as to the powers possessed by a Corporation, that ів:— Have they 
the power to forbid the erection of overhead wires over a street 
or Streets for the purpose of lighting a branch establishment, by 
a firm having a private plant, or wishing to rupply other firms 
from such private plant? We have an idea that it was stated in 
an electrical paper, the name of which we cannot recall, that 
guch a body had not the power, but are not quite sure on tbe point. 

“The case in point is that a large firm in who have 
several establishments on two sides of astreet are anxious to connect 
same by means of overhead wires, and we are anxious to know if 
such wires can be fixed without the permission of the Corporation. 

"If you will kindly give us this ivfurmation we shall be 
obliged.” 

In reply, we expressed the view that as our then correspondents 
were hot acting under the provisions of any provisional or special 
Act, the local authority bad no power to interfere with them. Our 
new correspondent asks whether the fact that the local authority are 
in possession of 8 provisional order which they have not worked, 
will give them further powers of interference. We are glad to be 
able to answer this question in the negative. А provisional order or 
special Act confers no monopoly upon the undertakers. The Elcetric 
Lighting Acts are permissive only: they confer certain rights, and 
impose certain restrictions on the company or local authority. It 
follows from this that they have no right to interfere with a private 
supply company, either by ordering them to remove overhead wires 
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or in any other way. A company, however, who supply electricity 
under provisional order, must obtain the leave of the local authority 
if they wish to make use of overhead wires. The above opinion 
must be read as applying to extra-metropolitan districts. Places 
within the County of London are affected by the London Overhead 
Wires Act, 1891, which gives the County Council power to make 
regulations as to the use of overhead wires within the metropolis. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4, A. "Improvements in electro-magnets.”’ К. W. BaRKER. (The Murphy 
Safety Third Rail Electric Company, United States.) (Date claimed under 
Patents Rule 19, March 6th, 1901.) January 10th. (Complete.) 

883, “Improvements relating to electric lighting." R. B. LEAcH. January 
6th. 

887. "Improvements in or relating to arc lamps." 8. DE STEFANI. January 
6th 

851. "Improvements in connection with electrical bells, telephones, ringing 
keys, contacts, switches, indicatora, relays aud the like." I. Н. Passoss. 
January 6th. 

860. ‘Improvements in contact devices for electric railways.” Е. Р. WET- 
MORE. January 6th. (Complete.) 

861. "Improvements in contact boxes for electric railways.” W. М. Brown. 
January 6th. (Complete.) 

580. Improvements in contact-shoes for electric railways.” W. M. Brown. 
January 6th. (Complete.) 

$81. “Improvements in electric cables.” (A. Borel and 
C. Borel, Germany.) January 6th. 

382. Improvements in galvanic cells." Е. FRIESE. January 6th. (Com- 
plete.) Р 

416. ''Improvements in self-registering time, speed and distance indicators, 
and automatic electric safety check." R. PavLsoN. January 7th. | 

418. "Improvements in the construction апа working of electric batteries." 
B. J. HALL. January 7th. | 

473. “Improvements in ог in connection with trolleys, switches, junctions, 
or the like, used in connection with overhead wires for electric traction. 
D. B. Foster. January "th. 

493. “Improvements in electrical demand or "rebate indicators." Е. Lor, 
Jux., and THE Reason MANUFACTURING COMPANY, LimITED. January "th. | 

506. “Improvements in insulating secondary ‘sections of induction coils.” 
М. A. Copp. January "th. 

509. ‘Improvements in synchronous electric motors." C. W. S. CRAWLEY. 
January 8th. 

518. ‘Improved trough or carrier for electric cables." W. 
B. LaNcToN. January 8th. 

561. Improvements relating to electrical heating apparatus.” THE 
British WESTINGHOUSE ELECTRIC AND MANUFACTURUNG COMPANY, LIMITED. 
(J. S. Peck, К. C. Randall, and C. F. Scott, United States.) January Sth. 

597. “Improvements in connection with electrical advertising lamps and the 
like.“ W. ELLIcorT and G. A. Howrrr. January 9th. 

603, ''Spring shade carrier for electric lampholders.” H. Елквав. January 


B. J. B. MILLS. 


1хонлм and 


609. ‘Improvements in electrical switches and cut-outs.” R. F. HAL. 
Jenuary 9th. (Complete.) 

686. “Improvements concerning electric lamps.” T. TERRELL. January 9th. 

654. “Improvements in fusible cut-outs for electric lighting and power 
circuits and the like.“ A.H.Hunrand J. HEWETT. January 9th. . 

667. "Improvements in connection with surface contact electiic traction 
systems working with magnetically operated switches." THE DOLTER ELEC- 
TRIC TRACTION, LiMiTED. (Н. Dolter, France.) January 9th. | 

787. “Improvements in railway sleepers, brake blocks, driving pulleys, 


rollers, insulators for electric wires, and other similar articles." S. б. Волвр 
and G. F. FREEMAN. January 10th. 
750. “Improvements in wireless telegraphy.” S. G. Brown. January 10th. 


751. "Improvements in wireless telegraphy.” S. б. Brown. January 10th. 

825. ‘Improved method of protecting electric cables." В. M. Drake and 
J. M. GoRn au. January 20th. 

897. "Improvements in electrically-actuated devices for locking the doors of 
tramway, railway, and like vehicles." М. FkLs, R. ZWACK, and the firm of 
W. Burri. January 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Р. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1800. 


3.361. “Improvements in the manufacture of secondary batteries.” J. 6. 
Hathaway. Dated February 20th, 1900. Relates to batteries of the type described 
in Specification No. 2,299, of, 1509, in which the positive electrode consists of ү 
central conducting plate, to one or both sides of which is applied а mass 0 
active material held in a rigid porous non-conducting casing. The invention 
consists firstly, in providing the supports with perforations which are filled with 
the active materiai; and :econdiy, in plates of large size which nre mace up ot 
several plate elements with one central cond ucting plate, the porous supports 
being separated from cach other by ribs, which project from the central con- 
ducting support, or the separation being effected by projections formed on the 
edges of the plates. The object of this second part oi the invention i$ to 
facilitate the eircalation of the electrolyte. 


3,371. ''Improvements іп and relating to electric heaters and switches." E. F. 
Porter. Dated February Zütb, 19000. Air heating apparatus, consisting of elec- 
trically-heatcd wires and an electrically-driven fan, described in Specifleation 
No. 5,595, of 1991, in which the fan may carry the heated wires, is coutrollcd by 
а switch. 

3,461. "Improvements In and relating to electro-magnetic brakes." Westing 
house Brake Comgany. (F. C. Newell and E. M. Herr, U.S.A.) Dated February 7 a 
1900. One arrangement shows an clectro-mencuc rail brake, which is adaptet 
to apply to non-magnetic wheel brakes. The core of the electro-inagnet 13 
wound with three coils of wire arranged in series in a local circuit with the 
motor. To ensure automatic regulation of the braking according to the speed 
attained, the three coils are wound with a different number of turns of wire. 
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O NEEDS PAGE TELEPHONES AND РАКІЛАМЕХ І 
Telephones and Parliament : TE 16 i 
Engines and Batteries for Power Stations. zd v . 163 5-57 | 
5 „оз k“—̃ UU — зе * qe THE debate in the House of Commons on Monday evening 
Corespondence:— Ut li enabled Sir James Dimsdale, as a member of Parliament, to 
du oe Trmigmissiom о! SOUS ne ee p carry out the work entrusted to him as Lord Mayor of the 
Large Engines for Traction Work . „зе 1 s City of London, and protest against the recent agreement 
I Т Te-ting Та sis E ssi 888 ES E . 
70 Е 1 ds us MEE EA 174 between the Post О се and the National Telephone Com- 
5 з Oven 41 . 4 рапу. This was effected under the guise of an amendment 
mway Junction a e sss € we d | | s 
The Conversion of Our Railways e. 174 to the address. An inquiry was asked for, further negotia- 
lea oe 5 Us tions being suspended until the inquiry was concluded. Ав 
The Testing and Management of Electric Motors — 176 a sound supporter of the Government, Sir James Dimsdale 
The Т.С.С. Electric Tramways us vie es *. 176 ; à ; Е a 
Business Notes ТОО e aO 177 Vas anxious to dissociate the subject from any party bias, 
V кесш, эк а 99 чь з» es and remarked that the “ great conference" which deputed 


Traffic Receipts .. .. .. ... 190 him to bring the subject before Parliament was carried 
Share 278 5 Electrical Companies. AN 1 on without the slightest suggestion of party feeling. 
Market Quotations .. 192 His speech was illustrated by copious extracts from 


Machine Tools at the Glasgow Exhibition (illus.) (concluded) 193 
Standardisation of Engines and Dynamos (lus. (concluded) 195 speeches; Mr. Lough seconded the amendment, and had 


High Speed Steam Eugines (concluded) .. 196 : : 
Du Legal Query Column. — .. T 197 the advantage over the mover, that he was not attacking his 
Dinner of the Institution of Junior Engineers КЕЯ . 197 own party. Hence, perhaps, & greater freedom in his 
A New Telegraph Steamer ss. Viking (ill Add is *. 198 ; 
Revicws . . 199 method of procedure. Upon Mr. Austen Chamberlain fell 


. Telegraphy v. Submarine Cables. III. 201 the duty of defending the Government, and this duty he 
Abstracta M Published Specifications ... .. <.. +... 204 appears to have carried out well. 


Throughout the controversy in the press and on the plat- 
form Mr. Hanbary has been the subject of flattering remarks 


THE by those who objected to the agreement entered into. What 
Mr. Hanbury would say or do has been considerably 
UNIVERSAL ELECTRICAL DIRECTORY ылына 
— The adherents of the amendment were evidently satisfied 
| that the agreement was quite contrary to Mr. Hanbury’s 
1S о? Edition ideas, and we are not sure that some of them did not 


! suggest that his removal to the Board of Agriculture was 

N О WwW R EAD Y. intended as a special blow to the telephone users of the 
CES metropolis, How, then, must their disappointment have 

H. ALABASTER, GATEHOUSE & CO., been deepened when Mr. Panonun rose to show how the 
agreement was in accord with the aims, objects, and recom- 

E mendations of his Committee. The debate was continued 
CCC... by several honourable members, including the representative 


THE ELECTRIC AL REVIEW. of Camberwell ( Mr. Banbury), who did not desire that the 


Published every FRIDAY, Price 4d. general taxpayer should provide telephones for the unlimited 


The Oldest Weekly Electrical Paper. Established 1872. use of other people, and of the neighbouring Dulwich (Sir 
ФО BE OBTA'*ED BY ORDER FROM ANY NEWBAGENT IN TOWN OR COUNTRY. J. B. Maple), whose observation that the Government were 
OFFICE :—4, LUDGATE HILL, LONDON, Е.С. not likely to get a better chance of buying out the Telephone 
Telegrápiiic Address: AaxxxaY, Iouvon.” Code; A BO: Company than they had lust year, is worth noting. Mr. 


Telephone No. 933 Holborn. Burns supported the amendment because he wanted to, and 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Ce. Mr 


ADVERTISEMENT RATES ON APPLICATION. 
fhe “ Electrical Review " 18 the recognised medium of the Electrical Trades, 


Dousfield, because apparently his constituents told 
him to. Sir James Dimsdale was quite willing to withdraw 


AND HAS . his amendment, but his following would not hear of it. A 
BY FAR THE LARGEST CIRCULATION Sank 
of any Electrica! Industrial Paper in Great Britain. division was taken, and the amendment lost by 88 votes. 


SCPSCRIPTION RATES.—In Great Britain, Post Free per Year, 19s. 64. To In this matter the House of Commons seems to have 


аЛ other countries, per Year, £1 10s. 
BIS DING.—Buabseribers’ numbers bound, including case, for 4s. each volume. 
CASES.—Cloth Cases for Binding can be had, price 28. 6d. each. of local representatives which Sir James Dimsdale called a 
EE Lp CASES, to hold from One to Twenty-six Numbers until the volume 
is cor; te for Витр, сап now be had from the Publishers, Price 65. or Froe gatliering of business men. The business men did not know 
by Fosi iin Great Britain), 6s. 6d. = E 
оона NIE NAM m M E the subject, and apparently were unwilling to learn, Put the 
: VEUVE J. Borveat, 22, Rue de la Banque. Beilin; ASHEN & CC., 13 ч (f PP j 2: j i 


shown itself a more business-like body than thé conference 


Unter де» Linien. agreement, which the Marquis of Londonderry said was 
Cheff uea and Pertal Urder» ion Chief Office, London), to be made able $8 : 
M: b Ai. $; Ludgate Hii, L. C. unalterable will not be altered, and perhaps the perscns 
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responsible for telephoning London, will now be permitted 
to go about their business instead of being occupied 
in defending a position which ought not to have 
been attacked. Yet the 
sidered to have been entirely futile. The statements of Lord 
Londonderry and Mr. Austen Chamberlain will not convince 
the irreconcilables, but they have served to enlighten many 
as to the nature of telephone service and its value. Ава set- 
off to the claim for unlimited use for an inadequate payment, 
the Sanders remarks on the debate offer some encourage- 
ment :—“ Londoners, they say, will not object to paying 
fairly for a really good article ; at present they do not use 
their telephones as much as they might, not because they 
are too dear, but because they are too slow and incon- 
venient." ~ 

We believe that the opposition to tbe Government pro- 
posals was not founded on any real grievance, but was largely 
the result of disappointed expectations, and the expectations 
were raised by Mr. Hanbury’s Committee. That Mr. 
Hanbury could defend the recent agreement was regarded as 
almost impossible by the objectors, yet he has had no 
difficulty in showing that the results secured meet with his 
approval, and are what were aimed at by his Committee. 
Wherein lies the difference? We think it will be found 
in the histrionic phrase, playing to the gallery." It is 
a dangerous method to adopt when settlements are to come 
-at later and cooler moments. The public have retained a 
more vivid remembrance of the froth than of the substance of 
Mr. Hanbury's proposals. Our comments ‘at the time will 
‘serve to indicate the danger which was apparent in those 
proposals, and our recent articles will have shown how those 
‘dangers have been averted by what we cannot but regard as 
able diplomacy and statesmanlike ability on the part of the 
Postal officials. 


THE paper recently read before a 
Glasgow scientific society by Mr. 
W. H. Booth, is of interest as calling 


Limit Gauge 
System. 


attention to the increasing necessity for all machine shops 
. to improve the accuracy of their production. 


Machine 
shops are now being gradually equipped with up-to-date 
high-class nrachine tools, and the work turned out from them 
should be correspondingly more accurate; greater attention 
will in future be given to systems of gauges and the various 
methods by which exact work can be more readily secured. 
Mr. Booth starts by pointing out that with such a compara- 
tively simple piece of work as the turning up of a shaft 1 in. 
diameter, a good workman working on a high-class lathe 
may be able to hit off the exact diameter to within ·001 in. 
This difference may be an increase or a decrease upon the 
standard 1 in. diameter sought to be obtained. As this shaft 


has to be run in a bearing, it is evident that a nominal 1 in.. 


bearing must have an extra allowance in diameter, in order 
to give a free running fit, and this allowance will vary with 
the nature of the conditions the bearing has to stand. Too 
small an allowance in the bearing will result in a ** keying " 
fit in which the shaft will run hot, or if too great an allow- 
ance is made we shall obtain a loose and shaking fit, Either 
of these conditions will condemn the work as “bad.” At 
this point we are confronted with the“ personal judgment“ 
(determined by trial experiment) as to what constitutes a 
“working fit." In the absolute gauge system of working 
hitherto most general in machine shops, a shaft is turned to 


discussion cannot be con- 


fit a standard gauge, the gauges being made with the 
necessary allowance for fit and for lubrication, and the work 
turned out to them as closely as possible. In this case, as 
at first mentioned, the fit thus made is really determined by 
the individual opinion of the workman, and the workman 
with the greatest skill at his work is in the best position to 
determine what is the correct fit. Thus accuracy becomes 
a debatable term. Mr. Booth realises the difficulty of exact 
accuracy, and points out that there is an allowance of in- 
accuracy that can be permitted without departure from 
“© good " work. His idea is to select the middle part of the 
range of possible differences of fits. In this way, templates 
or standard gauges can be produced which allow a certain 
average accuracy that can replace the attempt to secure.the 
nearly impossible or absolute accuracy. In the case of a 
shaft bearing, a double-ended gauge is made so that the 
small end must enter the bored hole of the bearing as nicely 
as the skill of the workman will permit, whilst the other end 
of the gauge must not enter it. This gauge then gives the 
limits between which the hole must be bored so as to ensure 
good interchangeable work. A suitable gauge is also made 
to control the variation that may be allowed in respect to 
the turned diameter of the shaft. In this way the error 
caused by depending upon the judgment of the workman is 
obviated, and the quality of the work he turns out is fixed 
down to a rigid system, and also allows human fallibility 


reasonable play. The judgment of the shop inspector does 


not vary towards the individual workman, who is sure of 
the acceptance of his work if it wil pass the fixed and 
definite gauge test. Under this method of working, it is 
necessary for the workman to be supplied with new gauges 
before those he has in use become spoiled through wear. 
The workman's skill is developed by leaving him free to 
obtain the size set by the gauge, whilst putting the smallest 
amount of labour he can into the job; this attempt forces 
him to prefer the most accurate and most modern machine 
tool. Mr. Booth shows illustrations of the various forms of 
limit gauges in ordinary use. In & composite gauge it is 
usual to distinguish one limit size from the other, by means 
of colouring one end, or arranging a difference in shape. A 
limit gauge system has undoubted uses, and advantages 
per se, to weigh against the objection that the gauges involve 
expense both in equipment and maintenance. To counteract 
this, an increase must be made in the general production, 
that is, for a large production the expenses of gauges can be 
incurred, where for & limited production their cost might be 
excessive. Mr. Booth goes closely and clearly into the 
general details, without attempting to set down the limits or 
tolerances that can be given in the gauges according to the 
nature of the machinery being made therefrom, and contents 
himself with pointing out that the limits depend so much upon 
the conditions under which the machinery has to work. The 
paper will, however, have served its purpose if it divides 
interest and attention in these important requirements of 
machine shop practice. Mr. Booth incidentally notices a 
point mentioned by Mr. Bathurst in his articles on “ Machine 
Tools" in our pages, that the boring mill is likely to super- 
sede the lathe for all the most accurate turning work, and 
that the highest accuracy can be best obtained by the 
combination of the vertical boring tool with a grinding 
machine. 


Sydney Electrical Engineers" Celebrations, — The 
tenth anniversary of the Electrical Association of New South Wales 
was celebrated at Sydney on December 13th by a "trolley-car party 
and continental.“ Tte сагв started from the Ru-heutter's Bay 
power house and proceeded to Rose Bay grounds, which were 
liberally illuminated. During the evening а concert was held and 
refreshments were dispensed in a marquee. 
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ENGINES AND BATTERIES FOR POWER 
STATIONS. 


By AN ENGINEER. 


II. 


THe ratio of lengths into which a battery should divide the 
line brings up the effect of the load factor very prominently, 
and rather checks the tendency to place the batteries away 
from the station on large systems. At least this can hardly 
be done unless one is prepared to instal a total weight of 


battery considerably in excess of that required when the 


whole is placed at the station, Thus we may suppose a line 
of N routes of equal importance. Each of the routes will 
carry one yth of the total load, and will have a load factor 
peculiar to its particular load, and related to the station load 

"EE # 
factor in the ratio : 1 (a). 
N 


Generally if the load factor of the whole load be denoted. 


by + per cent., that of the separate individual loads will be 


N per cent. (b). 
N 


The mass of load to be dealt with by the battery is 
100 — z (^), r being the percentage load factor. Then the 
surplus of load for each individual line is 


2... (d). 


As an example, assume the load divided between eight equal 


"o 
fecders. Then we haven = 8 and A/S = 2, Тһе 


ratio of load factors will be } to 1. | 
The surp!us over mean load of the whole station will be 


100 — , and for the individual lines 100 — > If we 
have such a number of cars that the station load factor is 
10 per cent., that of each feeder will be 20 per cent. 

Then 100 — z = 60 and 


100 — >= 80. 


The battery ratio must thus be increased in the ratio 4 or 
335 per cent. But against this is to be set the fact that 
the feeder loads do not coincide in their maximum readings, 
and it might at first appear practicable to allow the various 
battery sections to discbarge backwards through the station 
into the more heavily loaded lines. This, though possible, 
would involve too much complication, because it would not 
be possible for the battery on any section to act automatically 
in relief of another section. 

Obviously, therefore, the conclusion seems inevitable, that 
only in the case of a single line extending from the power 
station can & battery be installed other than at the station 
except at considerably enhanced costs, and this is more 
particularly so in small than in large systems, because in a 
small system the load factor improves rapidly with the 
growth of the system up to a moderate figure, and there- 
after but slowly. 

There does not seem to be any serious prospect of benefit 
when batteries are placed at sub-stations except in special 
cases, unless calculation shows that the greater efficiency of 
the distribution system, and the smaller cost, combine to 
justify an ‘additional expense on batteries to the extent of 
20 to 30 per cent. The action of a battery at a sub-station 
ig to raise the minimum current in the cables and to reduce 
the maximum current, so reducing the C?R losses. The 
only offset against this would be that of the battery, but as 
this loss would still be incurred with the battery at the sta- 
tion, it can hardly be counted in this connection. Advocates 
of the direct current do not seem to have awakened sufti- 
ciently to the advantages of accumulators in traction work. 
Alternate current cannot have the advantages of the accu- 
mulator unless transformed to direct current. The system 
of polypbase motors must thus contend with the great 


advantages offered by accumulators in respect of the very 
serious reduction of the station plant, and its more econo- 
mical working. 

The accumulator, in fact, stands as the greatest obstacle 
in the way of extending polyphase working to small and 
moderate systems. Mr. Langdon's proposals of a station 
every few miles could not find loads with a good load factor. 
Before polyphase working can be a success, it is probable 
that current must be distributed’ at very high voltages, so as 
to cover from one station so great an extent of line as to 
produce a high load factor. In this way the accumulator 
will be deprived of its advantages, and direct current will 
be abolished. 

The number of loads on main line railways is so few that 
it is very improbable that good load factors can be secured, 
except by means of a large system in parallel working. An 
examination of a railway map will disclose the fact that 
from any given centre the maximum mileage that can be 
brought within the shortest distance of a station at that 
centre will not necessarily be mileage belonging to the same 
company. This opens up the railway question in a new 
light, and properly forms a separate chapter. 


PARLIAMENTARY. 


Tue following Bills came on 22nd inst. before the Examiners of 
the House of Commons for proof of compliance with Standing 
Orders :— 

Piccadilly § City Railway (No. 2).—The Piccadilly & City Rail- 
way (No. 2) Bill is brought forward in consequence of the recom- 
mendations of the Joint Committee on Tube Railways which 
considered the Piccadilly Railway (No. 1) Bill last session. The 
proposals of the promoters last session were to construct a tube rail- 
way tocommence with an end- on junction with the proposed North- 
East London Railway at Cannon Strcet, to go on to Ludgate 
Circus, Wellington Street, and Charing Cross, and from there cither 
join up with the Brompton & Piccadilly Railway at Piccadilly or 
with the proposed Hammersmith and Charing Cross line. The 
Committee considered there should be an cad-on junction with the 
Brompton line at Piccadilly Circus or else a through line from 
Charing Cross to Hammersmith. In the Bill now propo:ed power 
is asked to construct an underground railway from Adelaide Strect, 
Strand, to the Broadway, Hammersmith. The Bill was ordered to 
be reported for first reading. 

North-East London Railway (No. 2).—This is another Bill 
brought forward in consequence of the recommendation of the 
Joint Committee on Tube Railways which last session considered 
the No. 1 Bill of the North-East London Railway. The proposal 
in No. 1 Bill was to construct a tube railway from Bishopsgate 
Street to Tottenham, with a brauch to Chingford. The Joint Com- 
mittee thought it desirable that the line should be extended further 
north, and the new Billasks for power to extend the suggested liuc 
to Southgate оп the north and to Fleet Street on the west. The 
northern extension will enable the railway to serve the large work- 
men's colony which the London County Council are establishing at 
Tottenham, while the western extension is a deviation of the 
original route, so as to obviate tke danger of disturbing the 
subsoil in the neighbourhood of St. Paul's Cathedral. Standing 
Orders were found to have been complied with. 

Kent Electric Power.— Бу this Bill the Kent Electric Power Com- 
pany will be incorporated, with a capital of £750,000, for the pur- 
pose of erecting and working gencrating stations for the supply of 
electric power. The first directors will be Messrs. F. Faithful Begg, 
T. Newcomen, Archibald Grove, H. Jasper, A. Thorne, and 
A. Woolley Hart. The area of supply is the county of Kent. A 
clause gives power of cascments over Rochester Bridge. Clause 43 
protects the Gillingham Urban Council, and places them in the 
position of being authorised distributors if their Board of Trade 
order is confirmed by Act of Parliameut within three months of the 
passing of this Act. The company is required to furnish a supply of 
energy to authorised undertakers at a price not exceeding these in 
schedule affixed to tke Bill. The company is authorised to euter 
into agreements with the Chatham, Rochester aud District Electric 
Lighting Company for the transfer of the property, power, &c., of 
the latter company or any part thereof which may поб be trans- 
ferred to the Gilliugham Urban District Council. Power is given 
totake lands in the rural district. of Strood, the rural district of 
Bleam, the rural district of Dover, and the rural district of Tou- 
bridge for the erection of generating statious. The scheduled 
prices to be charged are as follows: — Where the company charges 
any authorised undertaker by the actual amount of energy supplied 
to them tbe charge the company sball be entitled to make is (a) for 
any quantity not exceeding the equivalent of 400 hours of supply 
at tLe maximum of power which has been demanded by such 
undertakers, 4d. per unit; (4) for any further quantity exce: ding the 
equivalent of 400 hours of supply at tbe maximum power at 3d. per 
unit. Standing Orders were found to be complied with, and the 
Bill ordered to go forward for first reading. 

London County Council (Electric Supply).— M Bill to make further 
provisions with respect to the- purchase of electric light under- 
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takings in the administrative county of London by the local 
authorities and the L.C.C., and with respect to the supply of energy 
for stations of the L.C.C. The Bill provides that where a company 
has power to establish a generating station and supply electrical 
energy generated at such station to one area only, then the 
generating station and lands of such company without as well as 
within the county, shall be 
tame were an undertaking under the electric lighting Acts of 1882 
and 1889, and the power of purchase may be exercised by either the 
local authority or the Council with the consent of the local 
authority. If the authorised undertakers supply in more than one 
district, the power of purchase may be exercised by the local 
authorities of such districts or by & majority of them acting in com- 
-bination or by the Council. Sec. 4 gives the local authorities power 
to combine, but not unless authorised by proper resolution. Power 
is asked for the L.C.C. to carry on undertakings and to supply elec- 
trical energy to any local authority being authorised undertakers in 
adistrict. All profits shall be divisible amongst the local authorities 
constituting the purchasing body in the proportions in which they 
shall have contributed to the purchase of the undertaking. The 
affairs of a purchasing body shall be controlled by a Joint Committee 
of persons elected by the constituent local authorities. Standing 
Orders were complied with. 


London United Electric Railways.—A Bill to incorporate the 


London United Electric Railways Company and to empower them to 
construct underground railways from Shepherd's Bush to Hammer- 
smitb, to Barnes, Charing Cross, Clapham Junction, and the Marble 
Arch, and for authorising agreements between the company and 
the London United Tramway Company and others. To acquire 
certain lands in Fulham and St. George's for generating stations. 
The estimated cost of the railways is £4,413,047. A memorial 
alleging proof of non-compliance with Standiug Orders had been 
deposited by Mr. R. J. Walker, but no appearance was made before 
the Examiner, and the necessary proofs of compliance having 
been given by the Parliamentary agente, Messrs. Holmes & Co., the 
B. Il was ordered to forward for the first reading. 

Derbyshire and Nottinghamshire Electric Power.—The Derbyshire 
and Nottinghamsbire Electric Power Company seek by this Bill to 
ameud their Act of 1901 in some particulars. They wish to repeal 
so much of Sec. 30 of the Act of 1901 as prohibits the construction 
of stations for generating electricity elsewhere than on lands 
described in the schedule. The necessary proofs of compliance with 
Standing Orders were given. 

Devonport Corporation Bill.—The Corporation of Devonport seek 
powers in this Bill with respect to the construction and working of 
tramways in the borough. The two new tramways to be constructed 
within the borough are one of overa mile in length, and a short 
section of 8°36 chains. Power is asked for running powers over 
certain portions of the tramways authorised by the Devonport and 
District Tramways Act of 1898. The Bill was ordered to proceed. 

Leicestershire and Warwickshire Electric Power.—Under this Bill 
the Leicestershire and Warwickehire Electric Power Company is 
incorporated, with a capital of £750,000. The area of supply 
includes the following unions :—Stratford-on-Avon, Rugby, Warwick, 
Coventry, Foleshill, Lutterworth, Nuneaton, Artheratone, Aston 
(except so much as is in the County Borough of Birmingham), 
Hinckley, Market Harborough, Uppingham, Billesdon, Ashby-de-la- 
Zouch, and Melton Mowbray. The power of the company for the 
supply of electrical energy is subject to the following restrictions: 
(1) Only to authorised undertakers, or to persons requiring a supply 
of power. The company shall not supply energy for lighting pur- 
poses except to authorised undertakers, provided that the energy 
eupplied toany person for pow2r may be used by such person for 
lighting any premises or any part of which the power is utilised. 
The company shall not supply energy (except to authorised under- 
takers)in any area which at the date of the passing of this Act 
forms part of the area of supply of any authorised distributors 
without the conseut of such distributors, which consent shall 
not be unreasonably withheld. Гапа is scheduled for the erection 
of power stations iu the following pla:es:—Cathiron Spinneys, 
9} acres; rural district of Warwick, 10 acres; Whiteacre, 14j 
acres; Hinckley, 104 acres; Glentield, 154 acres; Measham, 11 
acres. Standing Orders were found to be complied with. 

Hastings Tramways.—This is a Bill to empower the Hastinga 
Tramways Company to construct an extension tramway along the 
sca front between St. Leonard's and the Memorial, Hastings, and to 
work the same by electric energy. The length of the proposed 
tramway із 1 mile 6 furlongs 7 chains ia iength. Power is given to 
raise additional capital of £60,000. Tue examination of the Bill 
was postponed till February 10th. 

East | Loudon, City, ard Peckham Lailicay.—There was no 
ap searance before the Examiner when this bill came on, aud it was 
accordingly marked “dead.” The proposal in the Bill was to con- 
struct an elestricaully-worked tube railway from Plaistow to Grace- 
church Street, and thence to Peckham. 

Northumberland. Electric Power.— Under this Bill the Northumber- 
land Electric Power Company is incorporated, and powers are con- 
ferred upon it to supply clectrieity in bulk. The incorporators aud 
first shareholders are Messrs. Hugh Andrews, W. M. Angus, Henry 
Cleveland, John Dent, Thos. Emerson Forster, Frederick Milburn, 
and D. Milbarn, and Sir Thomas Richardson. The company’s 
capital is to be £500,000 in shares of £10 each, with borrowiug 
power to the extent of one-third of that sum. The first directors 
are to be Messrs. Hugh Andrews, Henry Cleveland, John Dent, 
John Davison Milburn, Sir T. Richardson, and two other duly- 
qualitied persous. The area of supply includes the bulk of the 
districts of the Castle Ward Union, the Tynemouth Union, the 
Morpeth Union, aud the Alnwick Union. Standing Orders were 
found to be complied with. 

Garston and District Tramways and Electric Supply Companies.— 


subject to purchase as if the 


The object of this Bill is to confirm an agreement between the 
Garston and District Tramways Company, the Garston and District 
Electric Supply Company, and the City of Liverpool, for the 
transfer to the Corporation of Liverpool of the respective under- 
takings of these companies. The District of Garston has lately 
been incorporated with the City of Liverpool.—The necessary 
proofs of compliance with Standing Orders were forthcoming. 

South Shields Corporation.—It was the intention of the Corpora- 
tion cf South Shields by this Bill to have acquired power to pur- 
chase the tramway undertaking in the town at a cost of £261,562, 
and also to have greatly extended the service by constructing a 
number of new lines.—On the Bill coming before the Examiner, 
however, it was marked “dead.” 

Great. Northern Railway ( No. 2).—To empower the Great Northern 
Railway Company to construct an underground railway in Islington, 
and to lease the same to the Great Northera and City Railway Com- 
pany. Power is taken to make a railway 7 furlongs 2:64 chains long, 
commencing underground at a point 22 yards west of the centre of 
the main line of the Great Northern Railway and terminating by a 
junction with the railway No. 3 already authorised. The company 
may apply their funds towards the purposes of the Act, and may 
raise additional capital not exceeding ia the whole £325,000. —T'he 
Bill was ordered to proceed. 

Wigan Corporation. Amongst the things sought to be conferred 
on the Corporation of Wigan under this Act are powers with regard 
to the acquisition and construction of tramways. The estimates 
contained in the Bill allocate £55,570 for altering and adapting the 
tramways purchased from the tramway company, to work the same 
by electric traction, and the provision of new rolling stock; and 
£28,000 for the construction of tramways authorised by the Act; 
a clause provides that electric fittings hired from the Corporation 
shall be exempt from distress.— The Bill was ordered to go for 
first reading. 

Romford Urban District Council Tramways.—There being no 
appearance to prove compliance with the Standing Orders this Bill 
was marked “dead.” The object of the Bill was to empower the 
Council to construct and work tramways and confer farther powers 
with regard tothe electric light undertaking. The intention was to 
have constructed a tramway which should have joined up with the 
tramways of the Ilford Urban District Council and have terminated 
in Romford High Street. 

Tipton Urban District Cowncil.—This is an omnibus Bill which 
gives the Urban District Council, in the County of Stafford, power 
with regard to tramways. In the estimates prepared for the purpose 
of the Bill, £80,000 is allocated for tramway purposes. Part 3 of 
the Bill dealing with electricity gives the local authority, who are 
now the undertakers for supplying electrical power and energy 
within the district, power to supply electricity for tramway purposes. 
Authority is also given to supply electrical fittings and to alter the 
date for filling up the accounts for electric lighting.. Standing 
Orders were found to have been complied with. 

Salford Corporation.—The Salford Corporation’s Bill is to enable 
the Corporation to construct additional tramways, to make street im- 
provements, &c., and to provide for a board for working the tramways 
in Salford, Manchester and the adjacent districts. Tne Manchester 
Corporation in its Bill merely seeks running powers over or power to 
purchase certain portions of the Salford tramways system. The Salford 
plan is entirely different. Inthe preamble the Corporation recites 
that there is now no through communication by means of tramways 
between Manchester and Salford, and that it would be much more 
convenient to the public if there were such communication; and 
then the Bill goes on to show how the tramways dispute with the 
Manchester Corporation can be settled. The Bill is divided iato 
eight parts. Standing Orders were found to have been complied 
with. 

Birkenhead Corporation Dill.—Clause 13 of the Omnibus Bill of 
the Birkenhead Corporation asks for power to supply electrical 
energy in bulk in neighbouring districts, and also to supply elec- 
trical fittings, &c., to consumers. There was opposition to the Bill, 
but not on the electrical clause, and as far as they were concerned, 
Standing Orders were found to have been complied with. 

Erdington T'ramways.—This is a Bill to empower the Urban 
District Council of Erdington, in tne County of Warwick, to con- 
struct and make tramways. In the estimates given in the Bill, 
£52,500 is allowed for land and the construction of tram- 
ways, and £50,498 for tramway purposes. The principal tram- 
way is No. 1, which is 2 miles 2 furlongs 9'20 chains long, and it 
starts at the boundary of the Urban District of Aston Manor, where 
it joins the district of Sutton Coldtield. The Council can work the 
tramways themselves, or cater into a working agreement. Standing 
Orders were found to have been complied with. 

London United Tramways.—In this Bill the London United 
Tramways Company are asking for power to construct further 
extensions of their tramway system in the coun'ies of London, 
Middlesex, and Surrey, which will cost £816,053. Memorials were 
presented against the Bill by the London Couaty Council, the 
Corporation of Richmond, the Urban District Council of Barnes, 
the Urban District Council of Wimbledon, the Croydon Rural 
District Council, and the Chelsea Water Works. 1% was decided to 
postpone the examination till February 10th. 

Manchester Corporation Tramways.— Authority is given under the 
Manchester Corporation Tramways Bill for the Corporation to 
construct additional tramways in the city, to purchase a short 
length of tramway beyond the city, aud to confer ruaning powers 
over certain other tramways iu and beyond the city, &c. The power 
to purchase is sought in connection with a tramway constructed 
under the powers of the Manchester Suburban Tramways Act, 1873, 
1 furlong 4 chains 7 yardsin length, in the Borough of Salford, com- 
mencing in Bury Old Road, at the Mauchester City boundary, and 
terminating near the gate of Wilton Polygon. The Corporation also 
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seek running powers over the Salford tramways in Bury New Road 


between the Manchester City boundary, near the Grove Inn, and the 
boundary between the County Borough of Salford and the Urban 
District of Prestwich. Power is also taken to construct and maintain 
all works necessary for effecting a junction between the Manchester 
Corporation tramways in Bury New Road and those of the Salford 
Corporation. The Salford Corporation is to supply the electricity 
required as motive power for the tramways running over ite own 
lines, and the terme, if not agreed upon between the two corpora- 
tions, shall be submitted to arbitration. One of the provisions 
inserted іп the Bill is that: “Тһе Salford Corporation shall not 
exercise their rights as owners of the tramwavs in the 
borough in such a manner as to interfere with or impede the 
Manchester Corporation in the reasonable exercise of their powers 
under this Bill" In case of failure on the part of the Salford Cor- 
poration to supply the electrical energy required for properly work- 
ing the tramways over which running powera are sought, or in the 
event of the Corporation not maintaining the permanent way in a 
satisfactory manner, the Manchester Corporation takes power to 
prove its own electricity, and to maintain the lines itself. The 
ast operative section is a very comprehensive one, and gives the 
Manchester Corporation power to enter into and carry into effect 
contracts and agreements with the Salford Corporation and the 
tramways company, or either of them, with respect to the purchase, 
sale, lease, reconstruction, alteration, equipment, working, manage- 
ment, and maintenance by the contracting parties, or any of them, 
of all, or any, of their respective tramways aud works, or any part, 
or parts thereon, the supply of plant, machinery, and electrical 
energy or power, the conveyance and iulerchange of traffic and 
other facilities, and the payment, collection, division, and apportion- 
ment of tolls, rents, and charges arising from such tramways 
ис traffic.” Standing Orders were found to have been complied 
witb. 

Abertillery Urban District Council Bill.—Amongst the powers 
asked in this Bill is power for the Abertillery Urban District 
Council to make further provision with regard to the supply of 
electricity. Last session the Urban District Council was empowered 
to supply electricity. The estimate of the amount required for the 
purpose of the undertaking is £50,500. The necessary proofs of 
compliance with Standing Orders were given. 

City and Hrirton Railway.—A Bil to authorise City and Brixton 
Railway Company to abandon portions of their authorised under- 
taking, and to extend the time for the compulsory purchase of land, 
aud for other purposes. With regard to the extension of time 
for the purchase of land, this is extended till 1900. Power is given 
to enter into agreement with the City and South London Railway 
Company to lease the undertaking. 'The examination was post- 
poned till February 3rd. . > | 

Scarborough Tramways.—Power is asked under this Bill to 
incorporate a tramway company, and to empower such company to 
make and maintain certain tramways in the Borough of Scarborough. 
The capital of the company is to be £96,600 in 9,600 shares of £10 
eath. The Corporation may at any time, and from time to time 
tubscribe any sum or sums not exceeding in the whole £10,000 
towards the undertaking. The company may borrow not more 
than one-third of the paid up. The Corporation may lend money 
tothe company on the security of the undertaking, providing that 
the amount of the loan, together with the shares held. by the 
Corporation shall not exceed £10,000. The Corporation may 
appoint a director. Power is given to acquire land for a generating 
station, and the Corporation may acquire the undertaking at 
certain stated periods, the first of which is November 1st, 1915. A 
memorial was presented against the Bill by the Corporation of 
Scarborough, and the examination was held over till February 3rd. 

National Telephone Company (Manchester Arca).—This is a Bill 
to confer powers on the National Telephone Company within the 
Manchester area. The operative portions of the Bill are Secs. 4 
and 5, which provide that, if any local authority in the Manchester 
area, haviog power under the Telegraph Acts to give or withhold 
consent to the exercise of powers and the erection, &c., of plant for 
the purpose of public telephonic communication gives any consent 
to “the Board," then similar consent shall be given to the company 
if required, and all powers, rights, privileges, &c., granted to the 
Board shall be taken to apply to the telephone company in so far 
as they shall be necessary to it, to erable it to compete with the 
Board in the supply of public telephonic communication. The 
Board referred to in the Bill is the “ Manchester District Tele- 
phone Board,” which is sought to be incorporated by a Bill deposited 
this session in Parliament. Under this new Bill it is sought to con- 
stitute a board consisting of representatives of the Corporations of 
Manchester, Stockport and Eccles, which shall have power to pro- 
vide a system of public telephonic communication. Standing Orders 
were found to have been complied with. 

York Corporation.—'he Corporation of York asks for power under 
tbis Bill to purchase, construct, and work tramways, &c. The Cor- 
poration have entered into an. agreement with the York Tramways 
Company for purchasing the tramway undertaking. Inthe estimate 
for tbe construction of tramways authorised by the Act, and the 
reconstruction of the existing tramways is £157,000.—The necessary 
proofs of compliance with Standing Orders were given. 

Hal-fax Corporation.—Under this Omnibus Bill, power is taken 
by the Corporation to construct 32 sections of tramways. The 
estimate of the money proposed to be raised is £82,000 for the 
tramway undertaking, and £17,000 for the purpose of elcctric 
equipment ia connection with the Corporation tramways. Several 
clacses deal with the electric light undertaking on which it is 
proposed to spend £130,000. Laud is scheduled for the erection of 
a generating station. It was decided to postpone the examination 
of the Bill till February 10th. 

Gloucester Electric Power.—A Bill for incorporating and conferring 


. Examiner. 
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powers on the Gloucestershire Electric Power Company and for 
other purposes. The company is to be incorporated with a capital 
of £250,000 to erect and maintain and work generating stations, lay 
down mains, &c, for energy for power. The first directors are 
to be Messrs. J. G. Bellamy, J. H. Borrer, T. Newcomen, aud Grove, 
W. J. Paley Marling, J. D. Robertson, A. Thorne and another ; power 
is given to acquire easements and for carrying electric lines over 
the railway bridge crossing the Severn. The area of supply 
is the Unions of Stroud, Dursley, Wheatenhurat, Westbury-on- 
Severn, and so much of the Unions of Monmouth and Tetbury as be 
within the county of Gloucestershire ; the parish or township of 
Lydney ; and the parishes of Aylburton, Alvington, St. Briavels 
and Hewetsfield in the Chepstow Union; and the parishes of Hill 
Ham and Stoke, Alkington, Berkeley, Breadstone, Hamfellow and 
Hinton, in the Union of Thornbury, all in the County of Gloucester. 
Energy is to be supplied by the company only t» authorised under- 
takers and to persons requiring a supply of power. Power is taken 
to subscribe for shares or lend money to any company taking, or 
agreeing to take, a supply of electricity or who are establishing or 
about to establish factories or works on any of the lands of the com- 
pany. Laud is scheduled for generating stations in the rural 
districts of Stroud and West Dean. Standing Orders were found to 
have been complied with. 

Huddersfield Corporation.—'This is an omnibus Bill. Part 6 deals 
with electricity aud gives the Corporation of Huddersfield power to 
supply electricity where a consumer is separately supplied, or to 
refuse to supply electrical energy in certain cases. It also gives the 
Corporation authority to supply electrical filtinge, and that such 
materials and fittings supplied by the Corporation shall be free from 
distress. Clause 33 provides that no person shall place any electric 
line above ground without the consent in writing of the Corporation. 
The Standing Orders were found to have been complied with. 

Tyneside Tramways and Tramroads Company (New Lines and 
Exteusions).—Power is sought to be conferred by this Bill upon the 
Tyneside Tramways and Tramroads Company for the construction of 
certain tramways and tramroads. The company was incorporated 
in 1901 to construct and maintain tramways in the county of 
Northumberland, and they now ask for authority to constract new 
tramways and to raise additional capital. fn the Bill 10 sections 
of tramways are described of varying lengths. With regard to 
purchase by the local authorities, 25 years is substituted for the 
statutory 21 years. The new capital sought to be raised is £60,000. 
It was found that Standing Orders had not been complied with, 
and accordingly the Bill will have to go before the Standing 
Orders Committee, who will decide whetber it shall be allowed to 


_ proceed or whether it shall be dropped. 


Charing Cross, Euston and Hampstead Raihvay.—The two Bills of 
the above company, suspended from last session, came before the 
Bill (No. 1) asked for power to carry out the following 
works :—(1) To construct a railway 1 mile 3 furlongs 63 chains in 
length from Hampstead to Golder’s Green, this being a continua- 


. tion of the company’s authorised line; (2) a subway under Totten- 


ham Court Road at the Oxford Street end; (3) an alteration of the 
levels of the authorised line between Haverstock Hill and Hamp- 
stead ; (4; a deviation of the authorised linc in Hampstead Road. 
It also gives power to acquire land for the erection of a generating 
station at Hendon. Ne. 2 Bill asked for power for the company to 
extend their authorised railways to Highgate and Victoria, and to 
make agreemenís with various other companies. Four railways are 
sought to be constructed, viz., (1) 1 mile 1 furlong in length, from 
St. Pancras to the Archway Road; (2) 1 mile 3:5 chains, from the 
Archway Raad to Hornsey; (3) 5 furlongs and 4 chains in length, from 
the authorised railway in Westminster to Parliament Square; and 
(4; 6 furlongs and 6 chains in length, extending the railway to 
Victoria. With regard to No. 1 Bill, Standing Orders were found 
to have been complied with; but in the case of No. 2 Bill, non- 
compliance was found, aud the Bill will accordingly have to go 
before the Standing Orders Committee. 

Islington & Euston kailway.—A Bill for iucorporating the 
Islington & Euston Railway Company, and for empowering them to 
construct an underground railway, &c. This was one of the Bills 
suspended from last session, having been before the Tube Com- 
mittee. The railway proposed is 1 mile 5 furlongs long, commencing 
in Islington, by a junction with the railway of the South London 
Company, and terminating in the Metropolitan Borough of St. 
Pancras at a point under Drummond Street. The proposed capital 
is £420,009, with the usual powers of borrowing. The company 
may enter iato agreement with the South London Railway for the 
working of the undertaking. The necessary proofs of compliance 
with Standing Orders were forthcoming. 

Chariny Cross, Hammersmith § District Electric Railway.— Power 
is sought in this Bill to incorporate the Charing Cross, Hammer- 
smith & District Electric Railway Company. The Bill is one of the 
tube railway Bills suspended froin last session. Three railways are 
proposed to be constructed, viz., (1) from Charing Cross to Park 
Lane, 1 mile 2 furlongs j chain in length; (2) from Park Lane to 
Kensington High Street, 1 mile 7 furlongs 7:6 chains long; (3) from 
Kensington to Rutland Road, Hammersmith, 1 mile 6 furlongs 172 
chains long. А subway for communication with the Metropolitan 
District Railway is sought to be constructed at High Street, 
Kensington. The capital is £2,1€0,000. Land is scheduled at Little 
Church Lane, Hammersmith, for a generating station. Standing 
Orders were found to have been complied with. 


The fullowing Bills came before the Examiner of Standing Orders 
for proof of compliance on 23rd inst. 

Manchester and Liverpool Electric Evpress.—This is a Bill autho- 
rising the company to make what is described as “ А deviation 
railway one mile from their existing powers-through the borough of 
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Salford,” and it is important in that it carries out the agreement 
made with the Salford Corporation last year when the Act then 
passed was at the Committee stage in the House of Commons. 
The deviation proposed to be made is described as “ A deviation 
railway 1 mile 4 furlongs апа 8:20 chains in length, commencing in 
the parish of Salford by a junction with the railway authorised by 
the Act of 1901, at a point in Ordsall Lane, at or near the junction 
therewith of West Union Street, and terminating in the parish of 
Pendleton by a junction with the said authorised railway at or near 
the southern end of Cemetery Road," and in connection with it the 
company agrees to form thre: new streets, viz. :—(1) A new strect 
54 ft. in width between Ordsall Lane and the point where the 
deviation passes into and under Tatton Strect; (2) a new strect of 
the same width as Montford Street between the west end of Row- 
land Street and the east end of Montford Street ; (3) a widening of 
Tatton Street to the width of 54 ft. east end of Montford Street. 
The company take power to abandon the construction of the portion 
of the line already authorised, but rendered unnecessary by the pro- 
posed deviation, but owners of property injured will receive com- 
pensation for whatever injury was donc them.—Standing Orders 
were found to have been complied witb. 
‚ City, Wandsworth and Wimbledon Electric Railiway.—4A Bill for 
Incorporating the City, Wandsworth and Wimbledon Electric 
Railway Company, and for empowering them to construct under- 
ground railways in the counties of London and Surrey. The works 
to be constructed are No. 1 railway, 5 furlongs 2'40 chains, com- 
meneing in Cannon Street, aud terminating near Marshalsea Road. 
No, 2, 1 mile 6 furlongs 425 chains, a continuation of No. 1 
railway to Goding Street, Lambeth; No. 3, 2 miles 5 furlongs 9:10 
chains, continuing No. 2 railway to St. John’s Hill, Battersea; No. 4, 
imile 1 furlong 7 10 chains, continuing No. З to High Street, 
Wandsworth; No. 5, 2 miles 7 furlongs 790 chains, continuing 
No. 4 to Wimbledon. Land will be taken in Wandsworth for a gene- 
rating station. The capital is to be £6,C00,000, and the first direc- 
tors Ernest Schenk, T. A. Meates, Geo. Riley, Herman Gwinner, 
and one other. There was no attendance, and the Bill was marked 
“ dead." 

King’s Road Railway, Putucy Ertension.—This is a Bill for making 
an extension of tbe proposed line, for which power was asked in the 
last session of Parliament, but which, owing to its going before the 
Joint Committee on tube railways, did not go to the Parliamentary 
Committee in the usual course, but was sus; ended till this session. 
The Joint Committee, in their report, suggested that the line should 
be extended to Putney, and this is what the company will be 
empowered to do in the present Bill. 'lhe works for which power 
is asked аге as follows:—A railway 1 mile 3 furlongs 0°76 chainsin 
lengtb, commencing in the parish cf St. Mary, Putney, at a point 
at the east corner of the junction of High Street, Putncy, and ter- 
minating in the parish of Fulham by a junction to the extended 
railway No. 1 in the King’s Road Railway Bill, suspended from 
last ѕеьвіоп, at a point іп the centre of New King's Road; (2) a 
subway from No. 1 railway in Buckingham Palace Road to Willia 
Road; 3) a subway connecting the railway with Victoria Station 
and the Metropolitan District Railway. The capital of the company 
will be £1,250,000. The first directors will be Sir Owen Randall 
Slacke, Sir К. Sankey, Lord Teynham, John MacAllister, and three 
other persons. Standing Orders were found to be complied with. 

Victoria, Kennington and Greenwich Railway For incorporating 
the Victoria, Kennington and Greenwich Railway, and empowerirg 
them to construct an underground railway in the County cf London 
The railway is to be worked in conjunction with the West and 
South London Junction Hailway, the Pill for which was suspended 
from last session. "Тһе railway will be 4 miles 5 furlongs and 
160 yds. in length, commeucing in Lambeth by a junction with tre 
proposed West and South London Railway and terminating in 
Greenwich. Power is asked to take land in Lambeth for a 
generating station. The capital cf the company will be £3,000,000, 
and the first directors Mr. Harding Cox, Mr. J. Brandon, Mr. F. 
Horner, and two others. There was no attendance, and the Bill 
was marked “dead.” 

Great Northern and Strand Raitlray.—A Bill to authorise the 
alteration and extension of the railways of the Great Northern and 
Strand Railway Company, and the trausfer of their undertaking to 
the Brompton and Piccadilly Circus Railway Company. The com- 
pany was incorporated in 1899 and authorised to make an under- 
ground railway from Wood Green to the Strand. Authority is now 
asked to construct (1) а line 2 furlongs 1:21 chains to carry the 
authorised line to the Temple Station of the District Railway ; (2) 
the Ceviation railway 4 furlongs 7:40 chains, commencing with a 
junction with the authorised railway in Islington and terminating 
at Hornsey. Power is also asked to abandon the construction of 
railway No. 1 authorised by the Act of 1899, and of so much of the 
railway No. 2 authorised by that Act as has between its commence- 
ment and the commencement of the deviation railway sought to be 
constructed by this Act. If the amalgamation cf the Brompton 
Railway is carried through, this line will be constructed by the 
new ccmpany. Power is given to enter into agreement with the 
District Railway Company or the District Traction Company for 
the supply cf electricity. The Bill was ordered to go forward for 
first reading. 

LECC. (General Powers Dill. —Amorngst the clauses contained in 
this Dill is one to enable the Camberwell Borough Council to 
purchase lands forthe erection of a generating station and works. 
The land is in Hil] Street. Clause 76 says: — It shall be lawful for 
the Council of any Metropolitan borough, being authorised to supply, 
aud supplying clectric energy, to expend money on wiring and 
fitting wires, &e., to consumers. Clause 77 says: — Апу such Council 
may borrow money in the same manner, and subject to the same 
conditions as if such expenditure were for the purposes of the Elec- 
tric Lighting Acts, 1882, and 1888. Standing Orders were found to 


have been complied with, and the Bill will go forward for first 
reading. 

Rossendale Valley Tramways.—A Bill to authorise the T? »ssendale 
Valley Tramway Company to extend their tramways, and for other 
purposes. Under this Bill the company ask for authority to con- 
struct six new tramways of a total length of over six miles, and to 
take certain lands for the purpose therevf, amongst which is a site 
for a generating station in the Borouzh of Rowdenstall. The com- 
pany also ask for power to raise additional capital not exceeding, 
in the whole, £200,000. The examination of the Bill was 
postponed. 

National Telephone Company (Kingston-upon- Hull ).—A Bill to 
make further provisious with reference to the undertaking of the 
National Telephone Company, Limited, within the City of 
Kingston-upon-Hull. The Corporation of the borough are applying 
for a license from the Post Office, and have given the company 
notice to terminate certain agreements. The company iu their Bill 
seek further powers to place trem in the position of being able to 
compete on an equal footing with the local authority. Standing 
Orders were found to have been complied with. 

West Ham Corporation.—In the Omnibus Bill of the West Ham 
Corporation au estimata is given for money required for electric 
lighting purposes, of £25,000, and power is also sought to make a 
junction line with the tramways of the North Metropolitan 
Company, for which the estimate is £1,300. It was found that 
Standing Orders bad not been complied with, and the Bill will, 
according:v, have to go before tlie Standing Orders Committee. 

L. CC. ( Subways and Tramwais).—A Bill to empower the L С.С. 
to construct and use the subway and tramway between Theobald's 
Road and the Victoria Embankment, and to confer further powera 
on the Council with reference to subways and the laying of tram- 
ways therein. The Council are empowered to serve notice on 
companies using the strects to lay pipes and mains, &c., where 
subways are constructed. Standing Orders were fcuud to have been 
complied with. | 


The following Bills came before the Examiners of the House of 
Commons on 24th iust. for proof of compliance with Standing 
Orders :— 

Wrerham District. Tramirays. — A Bill for empowering the 
Wrexbam and District Electric Tramways, Limited, to construct 
new tramways and other works, and to work the said tramways 
by electrical power. The company are the owners of the tramways 
authorised by the Wrexbam District Tramways Act, of 1873, aud 
have agreed to purchase the tramways authorised by the Wrexbam 
District Tramways Order, 1899. The tramways to be constructed 
are in the Parish of Rhosllauerchrugog, in the County of Deubigh, 
and are: No. 1, 2 furlongs 3:36 chains in lergtb, and No. 2, 
2 furlongs 8:23 chains. With regard to the purchase by local 
authority it is asked that Sec. 43 of the Tramways Act, 1870, sball 
in its application to the undertaking be modified by the period of 
42 years being substituted for the period of 21 усагѕ, aud that the 
terms upon which the company may be required to sell the under- 
taking shall be the terms of paying the fair market valuc thereof as 
a ging concern, but without any allowance for compulsory purchase. 
The examination «f the measure was postponed ‘till February 10th. 

Cavcchill and. Whitewell Tramways.— Under this Bill it is sought to 
empower the Cavehill and Whitewell Tramways Company to work 
their tramways by el ctricity, to raise additional capital and other 
purposes, and to use land in the townland of Drumnadrough, in the 
county ot Antrim, for a generating station. The additional capital 
which the company is authorised to raise is a sum not exceediog 
£60,000. Standing Orders were found to have been complied 
with. 

City and Crustal Palace Railway —A Bill for incorporating the 
City and Crystal Palace Railway Company, and for empowering 
them to construct an uudergrouni railway fr.m Cannon Street to 
the Crystal Palace, and to take lands in Camberwell for a generating 
station. The capital is to be £3,750,000, aud the first directors 
Geo. Riley, Herman Gwinner, and Jameson Ritchie. The necessary 
proofs of compliance with Standing Orders were given. 

Lright.n and L.ttinudean Seashore Electric. Tramroad.—This is a 
Bill to authorise the Brighton and Rottingdean Electric Tramroad 
Company to divert a portion of their existing and authorised tram- 
road in the county of Sussex and to construct a new tramroad in lieu 
thereof. Ia 1893 the compan, was authorised to construct a line 
and raise £20,000 by sbares and £5,000 by borrowing. In 1896 an 
additional £8,000 for shares and 2,000 for borrowing was 
authorised. They now asked to make a deviation tramroad 2 miles 
2 f rlongs and 7 chains in length, to be constructed on an open 
viaduct, and in substitution for the tramway constructed by the Act 
of 1893, commencivg at the eastern boundary of Brighton, and 
terminating at the western side of the gap at Rottingdean. They 
also ask for power to raise £20,000 additional capital, aud to borrow 
£.0,000. Standing Orders were found to have been complied with. 

Manchester C (y. Circle. Rhatlway.—-Under this Bill the Mauchester 
City Circle Railway Company ask for power to construct a tube 
railway. It is only to be 2} miles in lergth, which will carry it at 
no poiut more than three-quarters of a mile from ifs commence- 
ment at the junction of Todd Strect and Long Millgate. The 
company proposes to take power to use and appropriate without 
compensation therefor, the subsoil and undersurface of any public 
street shown on tue deposited plans. See. 7 describes the method 
of coustruction to be adopted. This is to be done by means of 
steel shiclds driven into the subsoil by hydraulic pressure, and 
within these shields the men will excavate, aud liue the tubes with 
metal plates of sufficient strengtb, and where necessary with brick- 
work in cement. The shafts where necessary are to be sunk as а 
cylinder of iron, and where there is solid rock, the sbaft isto go at 
least 2 ft. deep into the rock. The station tunnels are not to 
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excced 35 ft. in diameter, the tunnels between the stations 12 ft., 
and the shafts 40 ft. Between the linings of the tunnels or shafts, 
and the soft subsoil, the interstices are to be filled up with lime or 
cement placed therein under pressure. For the purpose of keeping 
water out of the works, compressed air is to be used, and no pump- 
ing is to be allowed except in case of accident, or to remove rain 
water or other trifling amounts of water that percolate into the 
borings. The fares proposed to be charged are very high 
compared with those on the most recently-authorised London 
tube systems, where a uniform fare of 2d. for any distance is all that 
i: asked. In the case of the Manchester City Circle, power is taken 
to charge a minimum first class fare of 6d., second class 4d., and 
third class 2d. for distances up to two miles, and every fraction of a 
mile beyond two miles, or any greater number of miles, shall be 
deemed а mile, and the charge per mile is 3d. for first class, 2d. 
for second class, and 1d. for third class. The company's authorised 
capital is to be £1,200,000 with borrowing powers to the extent of 
£400,000 more. The incorporators and first directors are Messrs. 
Henry Fishwick, Frederick John Davis and Fredcrick Jonce. 
There was no attendance, and presumably, therefore, the Bill is 
dropped. 

Newcastle iectric Supply.—This is a Bill to confer further 
powers upon the Newcastle-apon-Tyne Electric Supply Company; 
uader Sec. 9 the local authority may object to any proposed route 
forelectric lines on the ground that it would traverse principal 
thoroughfares or busy streets, and may indicate an alternative route 
or deviation which, if thought reasonable by the Board of Trade, 
and if it does not involve undue increase of expenditure, shall be 
adopted. The company will only be allowed to supply electrical 
energy to authorised distributors or to other persons requiring a 
supply for power. In the schedule anncxed to the Act, the prices 
are stated to be 6d. per unit for any quantity not exceeding 90 hours 
of supply, at the maximum power demanded by the consumer, and 
2d. per unit for any further quantity. The dividend paid out of the 
clear profits of the company must not exceed 8 per cent., unless the 
average price per unit is less than 24d., the standard price, in which 
case the dividend may be increased in the ratio of 18. per cent. in 


respect of every 1] per cent. by which the average price charged is 


below the standard price. If the average price charged is above the 
standard price, the dividend is to be reduced. Scc. 28 gives the 
company power to enter into agreements with the County of 
Durham Power Supply Company and the County of Durham 
Electrical Distribution Company for the supply to them of energy 
{отпес beyond the promoters’ area of supply. The Bill was ordered 
to go forward for first reading. 

E«stbourae Corporation —This is an Omnibus Bill, and amongst 
the provisions contained in it are several with regard to the 
electric lighting undertaking, giving the Corporation power to 
supply clectrical energy to premises having; a scparate supply. 
Standing Orders were found to have been complied with. 

Nottingham Corporation. — To empower the Corporation of 
Nottingbam to construct additional tramways. Twelve new tram- 
ways of varying length are specified in the Bill. Power is asked in 
respect of the electric lightiug undertaking, to alter the dates of 
making up accounts "The necessary proofs of compliance were 

ven. 

E orth Metrepoliten. Electric Supply.—A Bill for extending the 
limits of supply authorised by Parliament; to extend the area of 
supply to Willesden, and take certain lands in tbat parish for the 
erection of a generating station; to raise £250,000 additional 
capital. The Bill was ordered to go forward for first reading. 

Nerth Staffordshire Tram ways.—4A Bill for empowering the North 
Staffordsbire Tramways Company to work their tramways by elec- 
trical power, and for conferring further powers upon that company 
and the Potteries Electric Traction Company, Limited, with regard 
to their respective tramways. Power is taken to use certain lands 
in the Parish of Stoke-on-Trent, and the Parish of Wolstanton for 
generat ing stations. As to the future purchase of tramways by 
local authorities, power shall only be given as follows: As 
revards a portion of the tramways in the Borough of Longton in 
1918; as regards a portion of the trams in Hanlcy in 1017 ; as 
rc:ards portions of tramway in the boroughs of Burslem and Stoke- 
upon-Trent, and the Urban District of Fenton in 1917.— The Stand- 
iog Orders were found to have been complied with. 

London, Tilbury and Southend Railway.—The Bill promoted by 
the London, Tilbury and Southend Railway under Clause 28, em- 
powers the company at any time to work any part of the line by 
electrical power, and to lay down, maintain and use along any of 
the railways electric cables, mains, wires and apparatus necessary 
for transmitting electrical energy ; or, it may enter into contracts 
with any other company or person to supply electrical energy for 
the working of the railways of the company or any part thereof. 
Power is taken to lease the Whitechapel Branch Railway and the 
Whitechapel Mile End) station to the Metropolitan District Railway. 
Tbe company with the District Company and tbe Whitechapel Rail- 
way may enter into agreement with one another with respect to 
the nse of the latter railway. Powers taken to take and hold lands 
at Little Ilford for the purpose of л generating station.--The neces- 
sary proofs of Standing Orders were given. 

Whiteehape! and Baw Railicay,—This is a Bill to confer further 
power: on the Whitechapel aud Bow Railway Company, aud for 
other purposes. This railway connects tbe Metropolitan District 
Railway aud tbe London, Tilbury and Southend Railway. Power 
1: sought to complete the railway as a railway adapted for electric 
traction, and to equip the same as may be necessary. It shall be 
awful for the company and the District Company, and the London 
aud Tilbury, to enter into agreements with any company or Cor- 
poratio: for the supply of electric energy. Running powers are 
sought over ccrtain portions of the District Railway, and power to 
make working agreements with the District Railway and the 


London and Tilbury Railway.—Standing Orders were found to have 
been complied with. 

Norwich Corporation.—Under this Bill, power is asked to carry 
out the transfer of the clectric lighting undertaking from the 
Norwich Electricity Company to the Corporation of Norwich. The 
Bill was ordered to go forward. 

Ashton-under-Lyne and Dukinfield.—Under this Bill it is proposed 
to acquire the Alma Bridge, and to aboiish the tolls now taken by 
the owners of the bridge, the Ashton-under-Lyne and Dukinfield 
Bridge Company. The bridge was built in 1854 underan Act of 
Parliament of that year, and the two Corporations now propose to 
acquire it, mainly because of the difficulty of otherwise constructing 
а satisfactory tramway system through the two towns. There аге, 
however, other important provisions in the measure. One of these 
confers on the Ashton-under-Lyne Corporation power to lease any 
tramways or light railways which form junctions with the tram- 
ways or light railways owned or leased by the Corporation, and the 
Corporation also takes power to sell, let for hire, fix, alter, repair, 
or remove (but not manufacture) electrical appliances. It is also 
provided that in the Borough of Ashton-under-Lyne no person 
shall in future act as driver,jor have care, of more than one cart or 
carriage. In the first schedule of the Act, the price fixed for the 
sale of the Alma Bridge is £8,333 6s. 8d. The Dill will go forward 
for first reading. 

Southport and Lytham Tramiways.--A Bill by the Southport and 
Lytham Tramroad Company, which was formed for the purpose of 
constructing a tramroad from Southport to the north along the sea- 
shore, and then to bridge the estuary of the River Ribble with a 
conveyor bridge of peculiar construction. The amount of progress 
actually made with the project is much less than was expected to 
be made by the promoters when the Bill was originally passed, and 
now it is sought to increase the length of time during which the 
work may be completed by three years in the case of the tramroad, 
and five years in the case of the conveyor bridge. The financial 
arrangements of the company are also not such as thcy desire, and 
so power is taken to divide the shares in two. One part is to be 
called a deferred half sbare, and must be fully paid up, while the 
other half share is to be called a preferred half share, and on this 
must be paid up at least 20 per cent. of its nominal value. Standing 
Orders were found to have been complied with. 


The following Bills, amongst others, came before the Examiner 
for proof of compliance with Standing Orders on 27th inst :— 

North Metropolitan, Tramways.—Under this Bill the North Metro- 
politan Tramways Company seek powers to convert their tramways 
within the County of Middlesex for electric traction. The tram- 
ways which are within the County of London, worked by the com- 
pany, are owned by the London County Council, from whom the 
company hold a lease. Power to convert the tramways is held under 
the London County Council Act. Standing Orders were found to 
have been complied with. 

AMiddlesey. County Council Tramways.—'l'his is а Bill for empower- 
ing the County Council of Middlesex with certain powers under the 
Tramways Act, 1870. The Council ask that they should be deemed a 
local authority for certain purposes of the Act. Practically, what 
the Council seek is the power to construct tramways along the 
roads, and to control the tramway system of the county. The 
necessary proofs of compliance with Standing Orders were forth- 
coming. 

South Wales Electrical Power Distribution Company.—'The South 
Wales Power Distribution Company was incorporated by the South 
Wales Power Distribution (Company Act, 1900, and empowered to 
construct and provide certain electricity generating stations for the 
storage und supply of electricity within the County of Glamorgan, 
and part of the County of Monmouth. Under the present Bill the 
company ask that they may be empowered to acquire further lands 
as an additional site for a generating station. The land in question 
is 20} acres in extent, situated in the Urban District of Llautranum, 
in the County of Monmouth. The necessary proofs having been 
given, the Pill was ordered to go forward for tirst reading. 

Berhil! and Rotherficld Railiway.—A Bill for the abandonment of 
the Bexhill and Rothertield Railway. The company was empowered 
in 1491 to make the railway, but none of the powers have been 
exercised. ‘lhe cxamination was postponed till February 3rd. 


PROCEDURE OF PRIVATE BILLs. 


The Chairman of Ways and Means has reported that he has con- 
ferred with the Chairman of Committees of the House of Lords for 
the purpose of determining in which House of Parliament the 
respective private Bills should be first considered. It bas been 
decided that the following electrical Bills, or Bills containing 
electrical clauses, shall origivate in the House of Lords: — Ashton 
and Dukinfield Corporation, Abertillery Urban District Council, 
Laker Street & Waterloo Railway, Birmingbam and Midland Tram- 
ways, Dradferd Corporation, Brompton & Piccadilly Railway, 
Central London Railway, Charing Croes, Huston & Hampstead 
Railway (No. 3), Charing Cross, Hammersmith & District Electric 
Railway, City & Crystal Palace. Railway, City & North-Bast 
Suburban Electric Railway (No. 2»  Devouport Corporation. 
Donegal Railway, Edgware & Hampstead Railway, Exeter and 
District Tramways, Creat Northern & City Railway, Great 
Northern & Strand Railway, Great Northern Railway (No. 2), 
Hastings Tramways, Kings Road Railway (Putney Extension), 
Leicester Corporation, London & Brighton Electrice Railway, 
London United Electric Railways, Manchester District Tele- 
phone Board, Mexborough & Swiuton cFeam ways, National Tele- 
phone Company (Manchester Ares), National Telephone) Com- 
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pany (Kingston-upon- Hull Newcastle -on -Tyne Corporation, 
Tramways, North and South Shields Electric Railway, North-East 
London Railway (No. 2), North Ormsby, South Bank and Grange- 
town Tramways, North Staffordshire Tramways, Northumberland 
Electric Tramways, Nottingham Corporation, Piccadilly and City 
Railway (No. 2), Rhondda Urban District Council, Rossendale 
Valley Tramways, Saddleworth, Springhead and Lees Tramways, 
South Shields, Sunderland and District Tramways, Torquay and 
Paignton Tramways, Tyneside Tramways and Tramroads, Wigan 
Corporation, and Wrexham Tramways. The tube railways 
suspended from last session will also originate in the House of 
Lords. 


LEGAL. 


Lang v. ELLIOT Bros. 


Tuis case came before the Master of the Rolls and Lord Justices 
Romer and Mathew in the Court of Appeal on Wednesday last 
week on the appeal of the defendants from the judgment of Mr. 
Justice Ridley, sitting without a jury in the King's Bench Division 
in January of last year. This was an interpleader issue. The 
plaintiff, a chartered accountant, of Birmingham, sued, as Receiver 
of the New Fowler-Lancaster, Limited, a Birmingham company, to 
recover £269, which was alleged to be due from the Corporation of 
Brighton for certain electrical work performed for them under con- 
tract. The defendants, a firm of electrical engineers, carried out the 
work of the Birmingbam company. and obtained from Mr. Justice 
Buckley a garnishee order for the balance of an account due from 
the Brighton Corporation. The issue sent to the Court for trial was, 
whether the plaintiff, asa Receiver for the debenture holders of the 
New Fowler-Lancaster, Limited, was entitled to the money, or 
whether the defendant firm, who carried out the electrical work, 
had prior claim. 
porated in Birmingham in 1894 under the style of the Fowler- 
Lancaster, Limited, and was reconstructed in 1897 under the name 
of the New Fowler-Lancaster, Limited, and in August of that year 
debentures to the amount of £12,000 were issued by the new com- 
pany. In January, 1898, the name of the company was further 
altered by dropping the word “New,” and that was approved 
by an extraordinary general meeting in February, and formally 
approved at another meeting in March. Although the 
alteration in name was duly registered at Somerset House, 
the secretary omitted to apply for the sanction of the Board of 
Trade under the Companies’ Acts, and therefore the new name of 
Fowler-Lancaster, Limited, was not a leyal name. The company, 
however, continued to carry on its business under the amended title, 
and among other contracts entered into was that with the Brighton 
Corporation. On these facts the plaintiffs’ contention was that 
there being no such company as Fowler-Lancaster, Limited, the 
contract, though purporting to be entcred into with the company, 
was really entered into with the New Fowler-Lancaster, Limited, 
which was the only company legally in existence at the time. In 
that case the debenture holders of that company had prior claim to 
the property of the company, and plaintiff, as receiver on their 
behalf, wasentitled to judgment. The defendants contended that 
because the company’s real name was New Fowler-Lancaster, 
Limited, and that the debenture holders’ rights, whatever they 
were, were in respect of that company, they could have no rights as 
against Messrs. Elliott Bros., to receive this money, because the 
defendants had contracted not with the New Fowler-Lancaster, 
Limited, but with Fowler-Lancaster, Limited, which company 
had no debentures. Mr. Justice Ridley held that the debenture 
holders had a right to take this money, and therefore entered 
judgment for the plaintiffs on the issue. Hence the present 
appeal of the defendants. 

Mr. Dankwerta, K.C., and Mr. Lowness, appeared for appellants ; 
and Mr. Lawrence, K.C., and Mr. McIntyre, for the respondents. 

The MasTEB or THE ROLLs, without calling upon counse! for the 
respondents, dismissed the appeal with costs. IIe said the first 
point taken by the uppellants was that they beg the garnishce order. 
Having obtained absolute right to the money in question, the 
Brighton Corporation had no authority to make the plaintiff and 
defendants interplead in respect of the sum owing. Had that point 
been taken in the first instance the defendants would probably have 
succeeded, but they waited to sce what the result of the inter- 
pleader proceedings would be before they raised the question. 
That was too late, and it could not now be raised. The only ques- 
tion for the Court, therefore, was with regard to the interpleader 
proceedings. The conclusion to which he had come was that, in 
tbe circumstances of the case, and inasmuch as the parties were 
claiming through the same company, Mr. Justice Hidley was 
right in entering judgment for the plaintiff, who, as receiver for 
the debenture holders, had prior claim іо the assets ot the 
company. 

Lords Justices Romer and Mathew concurred. 


PATENT EXPLOITATION, LIMITED, v. SIEMENS Bros. & Co., 

LIMITED. 
Luts case came before Mr. Justice Buckley in the Chancery 
Division of the High Court of Justice on 21st inst., and continued 
over several days, judgment being reserved, The action was brought 
by the Patent Exploitation, Limited, Lord Street, Liverpool, for an 
injunction to restrain the defendants from infringing the letters 
patent No. 1,110 of 1890. Ап alternative claim was made for 
damages. 


It seemed that the original company was incor- - 


.with the negative electrode. 


Mr. Cripps, K.C., Mr. Astbury, K.C., and Mr. A. B. Sbaw appeared 
for the plaintiffs, and Mr. Moulton, K.C., Mr. Walter and Mr. Hume 
represented defendants. 

It appeared from the statement of claim that the plaintiffs main- 
tained they were the registered legal owners of the letters patent in 
question. It was granted to Charles Addison Hitchcock for a new 
invention entitled ‘‘an improvement in galvanic batteries." The 
particulars of breaches set forth that the defendants had 
infringed the patent by manufacturing at tbeir works at 
Woolwich shortly before the month of December, 1900, and by 
the sale in that month to different persons of batteries and of cells 
made in the manner described and claimed in the complete speci- 
fications of the plaintiffs’ letters patent. The defendants denied 
that the plaintiffs were at the date of the writ the registered legal 
owners of the patent, or that they bad any title tolthe same. They 
also denied that they bad infringed the letters patent, and alleged 
that the patent was invalid by reason of the matters in the parti- 
culars of objection. The particulars of objection set out that the 
alleged invention was not new by reason of (а) a prior publication 
of the invention; (b) prior user of the invention; and (с) prior 
publie knowledge. The particulars further alleged that the in- 
vention had been published in this country prior to the date of the 
said letters patent by the following specitications:— British (1) 
Wiater, No. 2,037 of 1874; (2) Newton, No. 4,739 of 1880; (3) 
Walker, No. 833 of 1833; (4) Webb & Jensen, No. 1,998 of 1883 ; 
(5) Abel, No. 1,929 of 1887; (6) Dymond, No. 17,238 of 1888; (7) 
Dymond, No. 18,754 of 1858; (8) Smith, No. 2,297 of 1889; (9) 
Arnold & Coryell, No. 9,153 of 1889. French—Thiebant, No. 
142,524 of April 26th, 1881, and the additions made thereto dated 
August 16th, 1881, and April 3rd, 1882. German—Bender, No. 
48,695, dated December 9th, 1888. American— Roberts, No. 386,090 
of 1888. The particulars of objection went on to state that the 
invention had been published in certain passages of Prof. Silvanus 
Tbompson’s book “Elementary Lessons in Electricity and Mag- 
netism," issued in 1882; and in Delahaye’s “L'Année Electrique, 
Deuxième Anite,” which was published in France in 1886. The 
particulars further represented that the invention had been used in 
this realm prior to the date of the letters patent by the defendants 
who purchased in 1889, and used in the same year at their works at 
Woolwich Gassner dry celle, which cells were constructed substan- 
tially as described in the plaintiffs' letters patent; by the importa- 
tion by Messrs. Kemp & Lauritzen, of Copenhagen, in February, 
1888, and the use by Messrs. Johnson & Phillips, by the India- 
Rubber, Gutta-Percha and Telegraph Works Company, and 
by Messrs. Woodhouse & Rawson, within this realm, of 
dry cells known as “ Hellesen dry cells,“ which cells 
were constructed substantially as described in the plaintiffs’ 
specification. The particulars went on to allege that there had 
been prior user of the invention by the common general use of saw- 
dust, plaster, and other suitable materials for fixing the liquids 
used in galvanic batteries, and by the common gencral use of a 
depolarising agent in mixture with the exciting agent in contact 
The defendants further pleaded that 
the alleged invention was not proper subject matter of letters 

atent. 
j Mr. Criprs, K.C., in opening the case for the plaintiffs, said they 
had been advised that there was no anticipation, and nothing to 
constitute absence of subject matter. He did not imagine tbat the 
point as to infringement would be a very serious point in the case 
if the plaintiffs were right as regarded the validity of the patent. 
The subject matter of the invention was what was known as a dry 
cell or dry galvanic battery. There was no question as to the prin- 
ciples involved in galvanic batteries. ‘These were very old. The 
subject matter of the invention was the particular way of applying 
what were well-known principles in a mauner that had never been 
invented or arrived at before. That was a novelty in this particular 
patent. The real problem was—and there bad been a very large 
number of attempts to solve it in a very effective manner—to apply 
the exciting and depolarising agents in such a manner as to get-the 
maximum efficiency, and enable the cell to have as long a life as 
possible. As regarded tbe utility of the patent in question there 
could be no doubt. The cells were sold by hundreds of thousands, 
and they had driven everything else out of the market. During the 
last year or two, whilst what was alleged by plaintiffs as an 
infringing cell was offered for sale, the number of cells manufac- 
tured by plaintiffs was to a certain extent affected. Proceeding, 
the learned counsel described the type of cell in the invention. 
The outside case was zinc. Inside, and next to the zinc, there was 
the exciting agent, which, instead of being liquid, was of a 
plastic or semi-plastic character. It was essential that it should 
not be liquid, and it was essential that it should be a material that 
would stand in its place, and that it should be a material suffi- 
ciently damp, not only for the purpose of conducting the elec- 
tricity, but in order that it should remain avainst the zinc. There 
were various attempts to make а cell of that description, but some 
of them failed owing to the fact that the material used in connection 
with the zinc dried up, and was no longer in close contact, with the 
result that the eell became practically valueless, The inner part of 


the cell was carbon, and between the carbon rod and the plastic 


material was a black mixture, which contained both the depolarising 
and the excitiny agent. It was so constituted that the depolarising 
element could never diffuse through the plastic material. 1f it did 
so, it might attack the zinc when the cell was not in action, and 
that would b? a waste and a disadvantage. The depolarising avents 
were pulverised peroxide of manganese 3 parts, with pulverised 
carbon 34 parts. Prior to the date of this specification, there was 
no instance where a powdered material was used in the same way as 
in the invention in question, and there was no prior knowledge 
before the date of Hitchcock’s patent of 1390. The learned counsel 
then produced a cell, which he (éclared was an infringement of the 
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plaintiffs’ patent. He considered that the cell produced was an 
exact copy of the patent in question. Hitchcock's claim was, А 
galvanic battery, having the space between its positive and negative 
electrodes filled with a semi-solid or plastic exciting agent in two 
layers, the one layer in contact with the negative electrode having 
depolarising agents intermixed therewith, and the other layer in 
contact with the positive electrode having no such depolarising 
azents, substantially as set forth.” 

Prof. SiLvaxvs Тномрѕзох was then called in support of the 
plaintiffs case. He stated, in answer to questions by Mr. Cripps, 
that it had always been one of the objects of inventors to get rid of 
local action in such cells. The witness stated that there was no 


scientific difficulty in the construction of the plaintiffs’ specification. 


It was exceptionally clear. They began with what was called the 
exciting agent. Details were given as to the preparation of the 
mixture. In order to get an efficient cell of long life it was 
important to get this moist paste-like substance. There must be a 
sufficient supply of moisture to last. The next mixture was the 
depolarising mixture—the second layer. This mixture was such 
that it was not diffussd through the exciting mixture. There was 
value in having the exciting agent mixed with the polarising 
agent—it reduced the resistance. It had been found very useful 
commercially. 

Mr. CnarPP8S: Speaking zenerally, do you kaow of any other 
cell—dry cell— which has the same efficióncy and life?—I know 
of none. 

Do you know of any dry cell of similar directions and arrange- 
menta ?—No ; I know of none. e 

His LonpsurP: Before 1890, you did not know of the existence 
of any other cell or cells ?—No. 

Examination continued: He thought there was an advantage in 
having the powdered carbon mixed with the powdered peroxide of 
manganese. This problem had been intended to be solved by а 
good many inventions. He had looked through all the suggested 
anticrpations with regard to the question of subject matter. He 
“кей to have examples of these inventions as they came out. He 
did not find anywhere in any of the alleged anticipations the 
structure and arrangements which were disclosed in the plaintiffs' 
specifieation. 

Cross-examined by Mr. FLETCHER MovrTON: Just look at line 
?6. “The materials mentioned as electrodes "— which means zinc 
and carbon —*'' and as exciting and depolarising agents, and their 
proportions may be varied." ‘That applies to any batteries, what- 
ever the electrodes were ?—There are limits within which you may 
vary; you cannot use, say, mahogany. 

That is not an electrode. Will you tell me anything in the 
specification which limits the choice of electrodes?—I think that 
common sense would tell'you. 

Perhaps you draw а distinction between common sense and elec- 
trical knowledge. He says it may apply to any electrodes, and you 
do not get out of my patent by using any electrodes ?—It does not 
draw а specific line. 

Does it give any dividing line ?—It assumes that there аге 
materials which may be used as possible electrodes. 

I put i£ to you that any electrode may be used ?—Any ordinary 
eleetrode. 


You may vary the electrodes and vary the substances used for. 


exciting and depolarising agents. I put it to you that it is not a 
particular battery that his invention dealt with, but it was batteries 
generally—a particular transformation of batteries generally ?—I 
do not think it would be so understood. 

I it to you that he meant to claim it for any kind of battery ? 
—The fication obviously relates to a type of cell. 

The WrrNESS, further cross-examined, said that the claim must be 
read in connection with the body of the specification. Ashe under- 
stood the specification, it related toatype of cell like the Leclanché, 
viz, a non-acid excitant and a solid depolariser. He stated that 
chloride of zinc was a very well known hygroscopic agent, with a 
repatation quite equal to its merita. 

Mr. Мостлтомх : Now let us see what light the specification throws 
on the particular adjective used. Would you look at line 23: 
“These are mixed with water two parts to form a semi-solid, which 
is ed in around the carbon C." Do you see that ?— Yes. 

substances are pulverised peroxide of manganese, which is 
an insoluble powder like very fine sand ?— Yes. . 

And pulverised carbon ?—Yes. 

So that it really consista simply of a powder moistened as far as 
its physical condition is considered ? — With sal ammoniac and 
chloride of zinc. 

The learned counsel then referred the witness to a certificate 
re'at:ng to a battery described in a French patent, No. 142,524, of 
April 26th, 1881. In that battery there was a stick of carbon, and 
that which was around it was a mixture of potash, plaster of Paris, 
and peroxide of maganese. 

Mr. MouLTON: He there admits the excitant and the de- 
ioi and he uses them thus ?—It is altogether an impracticable 
thing. 

Referring to “Castle Smith,” the Witness stated that in that 
patent a hole was put so that the gas could get out. He did not 
Suppose that Castle Smith thought it to be new, because he did 
not claim it. It had been in every Leclanché cell from the begin- 
ning. The Castle cell under that name was not largely sold in the 
market. He knew the Hellesen cell. It was one of the first dry 
celis in the market, and had at one time a considerable sale, but it 
was one of those that had now been superseded. Castle Smith's 
specification described a great deal more tban any one cell. It 
deecribed a method of solidifying the electrolyte for secondary 
batteries—accamulators. The Hellesen cell differed in several ways 
from Castle Smith's specification. The outer liquid was not a sticky 
«uf. The carbon ín the Hellesen cell was made hollow with a lot 


of asbestos stuffed up the interior. Oxides were used in the 
Hellesen cell. 
Mr. Mouton, in answer to his Lordship, said that the Hellesen. 
cell was the. commercial name for the Castle Smith. TE 
Re-examined by Mr. Cripps, the WriTNESS stated that it was 
extremely important to keep the depolarising agent away from the. 
zinc, and so far as he knew, the plaintiffs’ system was the first. 
attempt at doing it in that way. It was the first. time that they. 
had got the non-diffusion without any diaphragm or canvas. bag. 
That was very important, because the diaphragm interfered with. 
the conductivity. 
Assuming that our patent is valid, in your opinion is what the 
defendants did an infringement ?—Is not that for the Court ?—T. 
take it that the construction and purpose are identical, - 
The hearing was adjourned. 


The hearing of the case was resumed on 22nd inst. TCU 
Mr. JoHN REGINALD GAUL, in answer to Mr. Shaw, said he was em- 
ployed in the Engineers’ Department of the National Telephone Co. 
He had had 15 years' experience as electrical engineer, and was very 
well acquainted with all types of battery. The Telephone Company 
now largely used the E.C.C., or Burnley, type of battery, which was 
the plaintiffs’. Up to the date of plaintiffs’ invention, the Telephone 
Company had used no other type of dry cell battery except experi- 
mentally. The Burnley battery was a successful one commercislly. 
The company began to use it in 1892, and since that time they had 
bought considerably over 120,000. The Obach cell of the defendants, 
as far as efficiency was concerned, was equally as good as the 
plaintiffs’ cell. The company commenced to buy the Obach eell 
about four or five years ago. With the exception of these two 
batteries, the company had not found any dry  battories 
successful. Чы 
Cross-examined by Mr. WALTER : He could not speak as to the 
relative construction of the different batteries. He could only speak as 
to their efficiency. A dry battery with no vent-hole at the top would 
probably burst. The company did have some trouble with the early 
cells supplied by plaintiffs. Some of the cells had burst, but that 
happened with all dry cells. e 
Prof. JOHN ATTFIELD, examined by Mr. ASTBURY, said he was а 
Fellow of the Royal Society, a Fellow of a considerable number of 
other scientific bodies, author of a manual of chemistry which had 
run to its 17th edition, and Professor of Chemistry to the 
Pharmaceutical Society for 34 years. He had examined all the 
documents that were alleged as anticipating plaintiffs’ invention. 
He did not find the plaintiffs’ invention, or any of ite characteristics, 
disclosed in any of these earlier documents. Nothing in them 
would lead him as a chemist to make a battery having the 
characteristics of plaintiffs’ battery. In the plaintiffs’ specification, 
he found a clear direction for keeping away the depolariscr from 
the zinc. The construction of a battery, according to plaintiffs’ 
specifications, gave advantages which could not be found in any of 
the alleged anticipations. The plaintiffs’ battery had superseded 
all attempted dry batteries before it. The improvements in its 
construction sufficiently accounted for that fact. He had been 
given one of the defendants’ Obach batteries to analyse. From 
that analysis he had no hesitation in saying that that battery was 
made in accordance with the plaintiffs’ specification. | 
Cross-examined by Mr. Warrer, WiTNESS said he did not 
pretend to be an electrical expert. No specific electrodes had any- 
thing to do with plaintiffs' invention. He was not familiar with 
the Daniell cell The specification of the plaintiffs was not 
limited in his opinion to plaster of Paris and nothing more. 
In Webb and Jensen he found no suggestion of an insoluble depo- 
lariser used in conjunction with a carbon pole. He found no 
direction as to the consistency of the pastes relative to conductivity. 
He did not think that Webb and Jensen could fairly be said to 
direct the plaintiffs’ particular mode of advantages. In Castle 
Smith there was no prescription for either paste. He found that a 
substance which required setting like plaster of Paris was ''ruled 
out." Gum would not set like plaster of Paris, and had not its 
characteristics. He did not know that gum and size were about as 
bad conductors as could be used. There was no hygroscopic sug- 
gestion in Castle Smith, and no suggestion of diffusion of depo- 
lariser. With regard to Bender, the Witness said that chalk would 
not set like plaster of Paris. He found no suggestion in Bender 
for making your depolarising agent into a paste, or anything of that 
kind. He found no direction to use hygroscopic elements in two 
pastes side by side. With regard to Thiebaut, there was not the 
slightest suggestion of two semi-solid pastes side by side. 
There was no direction to keep them damp by hygro copic means, 
and there was no suggestion to powder your manganese so that with 
water it would make a paste. He found no provision as to two 
pastes of any kind side by side. Thiebaut's would not lead him in 
any way to get the plaintiffs’ particular mode of construction. It 
was common knowledge that depolarisers should not come into con- 
tact with the zinc. He did not know of plaster of Paris being used 
in other dry batteries, but he was not familiar with many types of 
dry batteries. n" 
Mr. BUTLER, examined, said he was the manager of the Electrical 
Power Storage Company, and was himself concerned with the 
manufacture of the Burnley batteries. Ір 10 years they had sold 
about 1,250,000 cells. The Obach cells competed with them. In 
1897 there was a falling off in the sales of the Burnley cells. 
The Hellesen was not sold in England until after 1890, and that 
was not as good as the Burnley. During the 10 years no cells 
competed with the Burnel except the Obach. 
Mr. May, laboratory superintendentof the Electrical Power Storage 
Company, examined, said that he had had a large experienoe in 
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dry cells, and in connection with them had done a large amount of 
experimental work. He knew Thiebaut’s specification. He had 
made various experiments on the lines of the first certificate of 
addition of Thiebaut's patent. In no case could he get the water to 
go to the bottom of the mixture. In following the directions he 
found in Thiebaut, he did not succeed in fashioning a dry cell, 
although he tried very hard to do it. Conductivity was better 
maintained in plaster of paris than in gummy materials. 

Cross-examined by Mr. Моогтох: It depended upon the paste 
used to show what the efficiency of the battery was. The parti- 
cular efficiency of his experiments depended upon the paste he 
used. 

Mr. Harry THEODORE BARNETT, a member of the Institution of 
Electrical Engineers, examined, said that he was some years ago 
engaged by the Electric Construction Corporation, Limited, to 
introduce the Burnley battery to the trade, and for that purpose he 
travelled a great deal over the United Kingdom and saw а great 
many people. In his opinion there was no commercial dry battery 
in the market which could compete with the plaintiffs. The 
Gassner was occasionally brought down by clients to be tested, and 
in every casc, where it was not absolutely inoperative it gave very 
little current or efficiency. The bulk of the Gassner batteries 
brought down were found to be practically inoperative. He never 
found the Gassner battery in commercial use. Ав far as he knew, 
the plaintiffs’ was the firet battery made in this country to be of any 
commercial use. 

Cross- examined by Mr. Moutton: He knew nothing about the 
construction of the Gassner battery. Dry batteries were used 
largely for telephones. Dry Daniell cells were largely uscd in the 
telegraph world. 

This being the close of the plaintiffs’ evidence, Mr. AsTRURY 
summed up the plaintiffs’ case. He said his Lordship would gather 
it was one of those cases where the room for invention was verv 
gmallin area. Whenever a man made an invention of a well-known 
article, having well-known parts, put together in a perfectly well- 
known way, and made an article which wasotherwise commercially 
useless into an article of enormous value, the defence always was 
that there was no room for invention. 

His LoRpsHuiP: What do you say the invention is? 

Mr. AsTBURY said it was abundantly clear that whatever it was, 
an article made in conformity with the directions had made a great 
trade. Nobody denied that. It solved the problem which people 
tried to solve and could not. 

His Logpsnir said he wanted to know what the patentee 
claimed ? 

Mr. AsTBURY replied that the invention was the construction and 
arrangement of parts of a well-known article. 

His Іовоѕнір: Your first statement ıs that your patent is for 
construction and arrangement ? 

Mr. AsrBURY: Yes; nothing else. 

His Lorpsurp: Then tell mc what parts he claims. 

Mr. AsTBURY said he would begin with line 26 of the specifica- 
tion. The materials mentioned as electrodes and as exciting aud 
depolarising agents, and the proportions of those agents, you might 


vary. 

The first thing was to see wbat must be the limits of variation. 
The pateutce used two pastes in a semi-solid state. One in contact 
with the negative electrode, having intermixed with it depolarising 
agents, and one in contact with the positive electrode having no 
such depolarising agents in its composition." The next thing he 
did was to make definite instruction as to hygroscopic provision in 
each paste. The patentee said “or other hygroscopic analogue." 
The paste must be a paste which will set, but having set to a semi- 
solid, is a damp paste, and the patentee showed how to make it. 
The patentee had given directions which had led to an enormously 
useful thing for commerce. The defendants not only copied the 
а invention, but copied it with the greatest minuteness. 

ey make their battery absolutely like the plaintiffs’. There was 
not & word of cross-examination as to that. 

His Lonp:smiP said that after the evidence, he took it that the 
defendants did not deny infringement. ' 

Mr. C Riv Ps said that he certainly understood that. 

Mr. Моогток did not think it had been proved that the materials 
were the same. 

His LORLUSHIT: No, not the materials the same. 

Mr. Mourton, iu opening the defendants’ case, contended that 
the plaintiffs claim was too broad. The patentee claimed having 
both his electrolytes in the form of paste or semi-solids, and any use of 
these he said came within his claim. It was necessary to refer to 
the words of the claim very carefully. The claim was so broad that 
it limited the whole manufacture of batteries. He (counsel) felt 
perfectly satisfied that the specification was drawn up with thé 
intention of telling the world that if you chose to use both your 
electrolytes in the shape of paste, then you were using this patent. 
The monopoly claimed was so wide that he did not know where 
the monopoly could be said to end in the vase of dry batteries. 
The meaning of a claim was, he thought,the meaning to persons 
who read it carefully with an intelligent mind, and with the 
intention of ascertaining what the particular monopoly was. He 
wanted to show that there was not one single word in the speci- 
fication or claim which could suggest the intricate and elaborate 
meaning which his learned friend had tried to put upon it. "Where 
his learned friend had got that from was not from the language of 
the -pecification or claim, but from the necessities of the case. 
The claim was “а galvanic battery, having the space between its 
positive and negative electrodes filled with a senn-solid or plastic 
exciting agent in two layers, the one layer in contact with the 
negative electrode having depolarising agents intermixed therewith, 
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His LonpsurP: He claims the construction and arrangement of 
a galvanic battery. He does not claim a galvanic battery. He 
means: “I claim the construction and arrangement of a galvanic 
battery in manner aforesaid.” 

Mr. MouLTON agreed. The learned counsel then read the speci- 
fication, and said that not one of the ingredients the patentee 
mentioned was new. It was common knowledge to use thcm. 
He guarded himself by using the word preferably, во 
that it was obvious he did not base his claim on the ingre- 
dients he mentioned. What he (counsel) said the patentec 
meant to claim, and did claim, was baving both the elec- 
trolytes in a pasty or semi-solid condition. If they were 
right in that, the admissions the plaintiffs’ witnesses had made were 
amply sufficient for the defendants’ purpose because of this. Long 
before this time it was known perfectly well that the physical cou- 
dition of the electrolyte was a matter of option. You might have it 
а fluid or you might have ita paste. The optional character of the 
physical condition of the electrolyte was a matter of common 
knowledge. Common knowledge had to be read into every specifi- 
cation both for and against the patentee. 

The hearing was again adjourned. 


| 4 
Bricut'’s LIGHT AND PowER Company, LIMITED. 


THE case of Bright's trustee v. Vidal was mentioned on 24th inst. 
before Mr. Justice Swinfen Eady in the Cbancery Division. Mr. 
Eve, K.C., and Mr. Van Neck represented the plaintiff, and Mr. 
Elgood appeared on behalf of the defendants. The motion was one 
by which the Court was asked to restrain the dealing with 
certain shares in Bright's Electric Light and Power' Company, 
Limited. 

Mr. Eve, for the plaintiff, said that already an undertaking had 
been given by the defendants not to transfer or otherwise deal with 
the shares pending the hearing of the action. It appeared that in 
September or October, 1900, the company's agents in Buenos Ayres 
became indebted to the company to the extent of £6,000. The 
view of some of the directors—Colonel Hayworth among them— 
was that this £6,000 should be accounted for and remitted from 
Buenos Ayres to this side. Thereupon they cancelled the power of 
attorney held by the agents and appointed a bank to act for them 
on that side. This did not suit the persons who were pulling the 
strings, and accordingly they presentcd a requisition requiring the 
directors to convene a meeting fer the purpose of removing the 
members of the then board and substituting another board. That 
was on October 4th last. The board declined to summon a meeting, 
and thereupon on December 31st the requisitionists sent out a notice 
summoning an extraordinary general mecting of Bright's Light and 
Power Company to pass resolutions for the removal of all or some 
of the old directors and to appoint other directors in accordance 
with article 51. Mr. Vidal was a signatory to that requisition. 
The meeting purported to have been held on January 12th, and a 
resolution passed removing certain directors and substituting others. 
This state of things being brought about, & dispute arose as to 
which was really the board, and counsel was instructed that an 
action was commenced, which was pending before Mr. Justice 
Buckley, and a receiver and manager of the company (Mr. Welton) 
had been appointed. Then a motion was pending before Mr. Justice 


. Bryne for the purpose of removing Mr. Welton as receiver and 


manager. Counsel submitted that pending the trial of this action 
it would not be right that the holders of these shares should be 
entitled to vote in respect of them. There were 6,183 shares. The 
defendant Vidal was transferee of the shares to secure payment to 
him of £11,100—-it almost made one's mouth water—for services 
rendered in the nature of legal advice to Mr. Е. К. Bright, brother 
of Charles Bright. He added that the bankrupt left the coun*ry 
after the receiving order was made against him, and claimed to 
control meetings of the board which had been held in Boulogne. 

After hearing Mr. Ercoop, 

His LonpsHIr said that he was of opinion that the plaintiff nad 
made out such a casc as required and compelled the Court to graat 
an injunction in terms of the notice of motion until the trial of tie 
action. The plaintiff was trustee of the property of Charles Brigl:t, 
the bankrupt, and the defendant was Mr. Vidal and a company 
called Bright’s Light and Power Company, Limited, and the mction 
had reference to 6,183 fully-paid shares in that company. 1 ere 
was a dispute between the bankrupt's trustee (the plaintiff) һпа 
Vidal as to the ownership of the shares. The plaintiff's case was 
that they belonged to him in his capacity as trustee. Vidal claimed 
the shares as having been transferred to him in respect to а claim 
of £11,100 for legal advice and services and expenses incurred for 
one Frederick Richard Bright. Upon the facts it appeared that 
the shares were issued to Charles Bright and originally stood 
iu his name.  Plaintit! said that was because he was the beneficial 
owner of the shares. Defendant said that Mr. Chis. Bright was 
then trustee for F. R. Bright or his firm. An arrangement had 
been referred to, made in November, 1898, whereby the company 
purchased certain power stations in Sant inzo, and elsewhere, fron. 
F. R. Bright and his partners, and the consideration was in shares 
of the company, and all the shares во paid for were put into the name 
of Chas, Bright or other nominees. In order to see whether there 
was any confirmation of the story. his Lordship asked for the 
contract. The transaction was represented as being a sale of 
property at Salta and Santiago for shares, and no \contract had been 
produced, nor was there any evidence of any contract having ever 
been entered into between the defendant company and the firm 
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but the only statement as to a power of attorney was one from 
F. R. Bright alone, which was not produced. The shares were 
transferred from the name of Charles Bright to the name of Mr. 
Fudge, and it appeared that after the act of bankruptcy committed 
by Chas. Bright, and after the date of the receiving order, Fudge 
was directed to transfer, or requested to transfer, and Fudge did 
transfer, 6,183 of his shares into the name of Vidal. Plaintiff's case 
was that that transfer was merely to put further difficulties in the 
plaintiff's wav to establish his title. On behalf of Vidal, it was said 
that the transaction was entered into with a view of giving him 
~carity for his claim against F. R. Bright. It could not be disputed 
that there was а sulistantial question to be tried, and Vidal might 
have considerable difficulty in establishing his claim to the shares. 
On the materials at present before the Court, Vidal had not proved 
that the shares belonged to him. The question of what ought to be 
done till the trial remained; there was a conflict of evidence 
as to the facts since the date of the receiving order, and with regard 
to the fact that a meeting had taken place at Boulogne, and that 
Charles Bright, although not a director, had a!tended the board 
meeting, exercised considerable influence, and claimed to control 
the meeting. His Lordship was satisfied there was a great deal 
more behind, and that the proceedings which had been taken with 
regard to the dealings in these shares, and the attempts made to 
coatrol the company, could not be justified. The defendant Vidal 
must be restrained, not only from dealing with the shares, but from 
voting upon them, until the action was tried, and he made an order 
accordingly in terms of the notice of motion. 

A motion by the plaintiff against one Morino stood over on an 
undertaking given by Mr. Peck, representing the defendant, in terms 
of the notice of motion, for a week. 


EMPLOYBR9S LIABILITY CLAIM. 


AT Marylebone County Court, on Monday, Mátthew Foley, an elec- 
trical engineer's navvy, claimed £50 damages under the Employers’ 
Liability Act, against Callender's Cable and Construction Company, 
Limited, in respect of personal injuries alleged to have been sus- 
tained in consequence of negligence on the part of the defendants 
or their servants. The plaintiff stated that in September last he 
was in the employment of the defendants, his salary being £1 10s. 7d. 
for a week of 524 hours. On September 28th he was assisting in 
laying electric cables iu trenches along Seymour Street and Wig- 
more Street, his chief duty consisting in handing pails of hot pitch 
to other men, who poured it into the iron channels holding the 
cables. With a view to avoiding injury through the splashing of 
the hot pitch, the men wore large, thick leather gloves or 
gauntlets, supplied by the firm. Finding that a pair of these gloves 
which he secured was shrunken and cracked, he (plaintiff) took the 
precaution to put on a second pair over the first. A pail of the 
pitch was placed on the ground by one of the other men for witness 
to pass along the trench. He caught hold of the two handles of the 
il, but found that, owing to it being too full, some of the pitch 
run over and stuck the pail to the ground. He gave another 
when the pail appeared to tilt a little, causing a quantity of the 

Шар pitch to fall upon his right hand. Had the gloves been 
whole, and of the proper length, no injury would have resulted, but, 
owing to their being cracked or torn, and not being long enough to 
cover the wrist, he sustained a terrible burn. Owing to the 
injuries, he had not been able to do any work since the day of the 
accident. 

COUNSEL for the defencc submitted that there was no evidence 
of negligence for which the defendants were rexponsible, to go to 
the jury; Judge Sronor dissented. 

Evidence was given for the defence, including that of Mr. Percy 
Моввор, second engineer to the Charing Cross and Strand Electricity 
Supply Corporation, Ltd., who stated that he had had some 15 years’ 
Lai a in such то аз tbat in question, and he believed that 

gloves, as worn by the plaintiff, were such as were generall 
used for the work. : d Е d 
Other evidence to the sume effect having been given, the jury 
returned a verdict in favour of the plaintiff, assessing tlie damages 


at £20, and judgment was given accordingly, costs being allowed on 
the ecale above £20. id z 


TSE AMEBICAN STEEG AND WIRE Company, LIMITED, v. W. T. 
GLOVER & Co., LIMITED. 
THE SAME v. FELTEN & GUILLEAUME. 
Ў. Т. GLoveR & Co., LIMITED, v. THE AMERICAN STEEL AND WIRE 
COMPANY, LIMITED. | 


Turse actions all came on before Mr. Justice Farwell on Tuesday 
last, in the Chancery Division of the High Courts of Justice, 
don. The first two actions were discontinued, and the Court 
had only to deal with the third, that by Glover & Co., Limited, a 
Manchester firm, against the American Steel & Wire Company, 
Limited, in which an injunction was asked to restrain the defen- 
dants from infringing Edmunds's patent, No. 3,119 of 1893, for im- 
Provements in the formation of solid ends in connection with 
Ur е or compound electrical connectors. Mr. T. Terrell, K. C. 
0 F. Jenkins, K. C, and Mr. Frost represented the plaintiffs; 
8 Mr. Fletcher Moulton, K. C., and Mr. A. J. Walters appeared 
tbe defendant company. 

: TERRELL, in opening the case, eaid that the patent which 
185g чепдама were alleged to have infringed was No. 3,119 of 
mit The patent had reference to the manufacture of what were 

bonds for rails for electrical purposes. They might also be 


used for the manufacture of dynamos, but they need not deal with 
that in this case. The result of that has been that this invention 
has been unanimously adopted throughout the electrical world for 
the purpose of connecting rails together. What the defendants 
had done was to'start making a solid end, and they took out a patent 
for it. The infringement was admitted. The defendants took a 
bundle of wires and made a sleeve, and heated the sleeve and the 
bundle of wires very hot—white hot—and then by a great compres- 
sion they jammed the two together and made them solid. The 
plaintitfs said that that constituted an infringement of Edmunds's 
patent. It would, of course, depend upon the construction his 
Lordship put on the plaintiffs’ specification whether it con- 
stituted infringement of Edmunds’s patent. His learned 
friends on the other side raised several issues. They said there 
was no subject matter in the plaintiffs’ patent. But how they could 
say that, he (Mr. Terrell) did not know. The defendants had 
brought an action complaining of infringement of their patent for 
making the solid end in a particular way, and when he discontinued 
that action, his solicitors wrote to the plaintiffs a letter—which the 
plaintiffs were entitled torely upon—stating that they discontinued 
the action, their reason for discontinuing being because there was 
no proof that the plaintiffs had infringed the particular way the 
defendants adopted. The learned counsel then read the plaintiffs’ 
complete specification, the claim in which was “ Flexible or com- 
pound electrical conductors provided with solid ends in the manner 
hereinbefore described." The learned counsel submitted that the 
construction of the specification was the making a solid end of the 
same metal by applying it to the end of the wires at the requisite 
temperature—preferably the most convenient method being 
casting on. 

Mr. James BwiNBUnNE, electrical engineer, examined by Mr. 
TERRELL, said that the plaintiffs’ specification was clear; his . 
arrangement was new at that date, and it came into general use. 
The importance of the conductor being flexible, and the end solid 
was that there would be no break in the conductor even if there were 
movement in the rails. 

Mr. PniLiP Dawson, examined by Mr. TERRELL, said he had read 
the plaintiffs’ specification, and he knew of the application of rail 
bonds with solid ends of the same metal to electrical engineering 
general. Каі bonds made with solid ends of the same metal had 
been a great commercial success. No engineer would specify any 
other sort of bonds than those in a contract. The only method 
which had proved satisfactory, in his experience, was the one-metal 
bond. | 

Mr. BEAUMONT, an electrical engineer, also gave evidence in sup- 
port of the plaintiffs’ case. He said he had studied the plaintiffs’ 
specification. In his experience the want of a flexible conductor 
iu rail bonds was widely felt until these, the subject matter of the 
present action, were made. Before 1893 he had never heard of such 
a tting as a one-metal bond. 

Mr. TERRELL having intimated that this was the plaintiffs’ case, 
Mr. WALTEB said he would not waste time by addressing his Lord- 
ghip at that stage, but would proceed at once with his evidence. 

Sir FREDk. BRAMWELL, examined by Mr. WALTER, said he bad 
read Edmunds's specification. The process he found described in it 
was to take a group of metallic wires, put the ends of those wires 
into a mould, and pouring metal into that mould to fill it and 
embrace the wires. So far as that was a process of binding two 
metals together, it was not new at tbe date of the specification. 


. As regarded the specification itself, there was nothing limiting the 


scope or kind of the metal composing the wires or fixing the ends. 
“ Burning on,” in the sense used in this specification, was commonly 
known in connection with metals of all sorts at thc date of the 
specification. In his opinion the defendants did not use the process 
claimed by the plaintiffs. ‘‘ Casting on" was at the time of the 
specification a known method of joining metals. 

Mr. Оовлгр CLERK, examined by Mr. WALTER, said he was an 
electrical engineer, and had designed machinery for some of the 
largest works in the Midlands. He knew the plaintiffs' specifica- 
tion, and there was not a word about welding in it, or anything to 
teach the world that one could weld copper together. He was 
speaking of “welding” as distinguished from burning.“ The 
defendants' rail bond was welded. 

In cross-examination, WITNESs said that the article made under 
the specification of 1893 was superior to anything they had had 
before. ^ 

This being the defendants’ case, Mr. WALTER addressed his Lord- 
ship on behalf of the defendants. i 

At the conclusion of the arguments of counsel, his Lonpsurp said 
he did not tbink he should gain anything by reserving judgment. 
He thought the construction of the specification was plain. . He 
agreed that it was a patent for a process. He thought that where 
the patentee alluded in the specitication t» metals he alluded to all 
metals. He thought that the claim was for ап old process, as it had 
always been applied to substances in the way hitherto applied. 
His Lordship could see no sort of invention at allin it. What the 
defendants did was to weld,” and reading the plaintiffs’ specifica- 
tion by the light of scientitic knowledge, at the time he thought the 
intention was not to include welding, because it was not known at 
the time that you could weld copper to copper. In his opinion the 
action failed, and must be dismissed with cos:s. 


Tur SUPPLY OF ELECTRICITY TO THE Sr. Екміхз HOTEL. 


IN the Chancery Divi-ion on 24th inst., before Mr. Justice Kekewich, 
Mr. Warrington, K.C., and Mr. Mitchell renewed, on behalt of 
Mr. Husey, the receiver in possession of the St. Ermin's Hotel 
Victoria Street, Westminster, his application fur an injunction to 
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restrain the London Electric Supply Corporation from cutting off the 
supply of electricity to the hotel. The Hotel Company were 
indebted to the defendants for electricity supplied, but though the 
Receiver had offered to pay for all electricity supplied during the 
time he had been in possession, the Electric Company declined the 
offer, they contending that the supply previously supplied might be 
‘paid for. The question now before the Court turned mainly on a 
point of law, the plaintiffs submitting that the Electrie Supply 
Company had no power under the Acts of Parliament of cutting off 
the supply to the premises, and that the company could not decline 
to supply bim simply because the persons previously in possession 
had not paid their bill. For the Electric Company it was said tbat 
the defendant had not given the requisite notices, and that he had 
not brought himself within the provisiors of their provisional order. 
His Lonps8HrP came to the conclusion that the plaintiff was 
entitled to a supply of electrical energy, but that he must serve the 
-requisite notices and enter into a contract. In the meantime, how- 
ever, the supply of electricity must be continued. 


257 ^ CORRESPONDENCE. 


The Electrolytic Transmission of Sulphur. 


. In an article on **Cataphoresis" in the ELECTRICAL 
Review of December 27th, 1901 (Vol. 49, No. 1,257), Dr. 
W. S. Hedley subjects to somewhat severe criticism a paper 
on “The Electrolytic Transmission of Sulphur from the 
: Harrogate Sulphur Water Through a Pig's Skin, and Its 

Therapeutic Value on the Human Subject Under Similar 
Circumstances in Eczema, Gout, &c.," published by me in 
‘the Lancet of August 10th, 1901. 

In this paper I have described the results of experiments 
in which sulphur is deposited on electrolysis of the Harrogate 
‘Sulphur waters. 

In my capacity as a medical man, I have, no doubt, 
been guilty of interpreting and communicating the results 
of these experiments in unconventional terms, making use 
of expressions unacceptable to the trained electrician and 
chemist. The experimental facts, however, are not in any 
way thereby affected. 

In Xa corrected form, the description of my experiment 
would be as follows :—** A piece of pig’s skin was tied round 
the mouth of a cylindrical vessel, the bottom of which had 
been previously knocked out. А piece of blotting paper was 
placed in contact with the outer side of the pig's skin, the 
blotting paper resting on a platinum plate, which was con- 
nected to the positive pole of a battery. The vessel was then 
filled with Harrogate sulphur water, and a metal plate con- 

. nected with the negative pole of the battery was then intro- 
duced into the vessel. The battery consisted of 13 accumu- 
lators, and the strength of the current flowing through the 
circuit was 3 milliamperes. This current was passed 
through the water for half an hour, at the end of which time 

а deposit of sulphur was found on the pig's skin, and also on 
the blotting paper." 

The explanation of this deposition on the basis of modern 
electro-chemical principles is, that, under the influence of 
the current, the cations wander towards the cathode, the 
anions towards the anode. The sulphuretted hydrogen 
-present in the water is then probably oxidised by the 
freshly discharged anions (from the chlorides, sulphates, &c., 
in the water), whereby separation of sulphur takes place in 
the neighbourhood of the positive pole. 

. In the case of alkaline sulphur waters, we may suppose 
that a portion of the sulphuretted hydrogen will be present 
in the form of alkaline sulphides. In such cases some of 
the deposited sulphur may be the result of the discharge of 
sulphur or sulphydrogen anions. The greater portion of the 
sulphur deposited appears, however, to be the result of the 
first process. 

In connection with the above experiment it should be 
pointed out that the blotting paper, which was not by any 
means free from moisture, and the pig's skin merely repre- 
sent porous septa placed in the solution between the two 
metallic electrodes. The presence of these porous solid sub- 
stances affords points of condensation for the oxidised 
sulphur as it forms in the solution, and the sulphur is 
accordingly precipitated on the pig's skin and the blotting 

per. 

The appearance of sulphur on the pig’s skin under the 
conditions of the above experiment recalls an experiment of 


Daniell in which two solutions, one of dilute caustic potash, 
the other containing copper sulphate, separated by an animal 
membrane, were subjected to the action of the current, the 
positive pole being immersed in the copper sulphate solution. 
Under these circumstances a deposit of metallic copper was 
formed on the interposed membrane. 

In conclusion, I must express my indebtedness to Dr. 
Hedley for having pointed out the inaccuracies contained in 
the previous description of my experiments, and hope by this 
explanation to remove any reflections likely to be cast. upon 
the cataphoric method of treatment which has been so suc- 
cessful in my hands at Harrogate, in eczema, gout, &c. 


Francis Wm. Smith, M.D. Aberdeen. 
Harrogate. 


Machine Tools. 


I have read Mr. Bathurst’s articles on machine. tools, and 
they give me the impression that his knowledge of modern 
machine tool practice was principally acquired at the Glasgow 
Exhibition. 

On p. 889 he says: * An interesting point of detail, 
showing that the design haa been carefully evolved, is notice- 
able in the provision of a small oil reservoir on the tail-stock 
casting, together with an oiling pin." This looks as if he 
had very little to do with a variety of lathes, or else is 
not observant, as half the English makes, and nearly all the 
American patterns of lathes, have this oil cup. é 

Again on p. 21, referring to a wet twist-drill grinder, he 


says: With the wet wheel the grinding can be forced as 


fast as the wheel will cut, without any possibility of eoften- 
ing the drill and it, therefore, grinds with maximum 
efficiency, and as the temper of the drill is not withdrawn it 
can be sharpened in the least possible time." It would 
seem that Mr. Bathurst has not done any grinding on wet 
grinders, for even when the emery wheel is del with 
water it is not in the least difficult to soften the drill if 
forced too hard against the wheel. This is specially the 
case when the cutting edge is against the wheel, as it forms 
a scoop which takes the water off the wheel, and leaves only 
the comparatively small amount of water in the poróus 
emery to cool the part of the drill behind the cutting edge. 

Of course I allow there is nothing like the chance of 
softening the drill that there is with a dry wheel, still, to 
say “ without any possibility” is putting it rather strong. 

Talking of a radial drilling machine, he mentions an 
index table fixed below the cone pulley, to give correct 
driving position for different sizes of holes, which he says 
* enables an unskilled labourer to operate the machine as 
efficiently as the high-class workman.” Perhaps he doesn’t 
consider setting the work on the machine as part of the 
* operating," but this is the principal part in most cases, and 
when once the work has been set, which cannot be done by 
an “ unskilled labourer,” the changing of the belt to the 
right speed is a job hardly worth having a labourer in to do. 
The table may save the skilled workman a moment's thought, 
but it certainly does not warrant putting an unskilled 
labourer at the machine. | 

Lastly, I read ** When tapping, the feed wheels may be 
thrown clear of the spindle, which is then left free to follow 
the tap. This saves breakage of taps.” Мг, Bathurst 
apparently thinks that tapping is sometimes done with the 
gelf-acting feed in gear, but this is obviously impossible, if 
the tap be fixed in a chuck firmly to the end of the spindle. 
It is the usual practice to throw out the automatic feed 
and let the spindle follow the tap. If the feed cannot be 
thrown out, tapping is impossible without some special form 
of tapping chuck. Thus I cannot see where the saving 
breakage of taps comes in. 

As for Mr. Bathurst's last article on“ Screw Machines," it 
reads as if he had taken down a salesman's description in 
shorthand, and then copied it out. m 

If I have misunderstood any of the passages referred to, 
I should be pleased if Mr. Bathurst would put me right.’ 


H. W. A. 


I note that “II. W. A." criticises one or two verbal 
points in my article on “ Machine Tools,” and count myself 
lucky that such a “ know-it-all” authority has not subjected 
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me to greater criticism. My remarks (purposely based upon 
whit I was able to observe at the Glasgow Exhibition) were 
designed more for the ordinary than your expert reader, but 
“H. W. A.’s” criticism will doubtless do good as laying 
further stress upon such points as I tried my little best to 
bring out. Опе would think that a salesman’s description 
should certainly distinguish one particular make from any 
rival make of machine, and whilst disclaiming the useful 
accomplishment of shorthand, I certainly own to having 
sought information from the respective representatives rather 
than borrow list descriptions from too numerous catalogues. 

Taking ** H. W. A.'s" first criticism, I might have made 
it more clear that the oil reservoir on the tail-stock casting 
of a lathe was first, evolved (perhaps five years ago) by the 
American maker in question in the particular class of lathe 
dealt with. It is a fact that the idea has now been gene- 
rally adopted by other makers, and the sooner / (that is, 
the other half) of the English makers take it up, the better 
lathe users will be suited. 

If “Н. W. A." will read the word “must,” instead of 
* may," he will not be able to make “the obviously 
impossible" from ту radial-drill description. When 
writing this paragraph I had in mind the simplicity of the 
gear, also dae, I believe, to American makers, by which the 
automatic feed of a drilling machine spindle can be so 
readily thrown out of action, as compared with the original 
English type. 

Possibly I * put it rather strong" when comparing 
“wet” with “dry” drill grinders, but so long as we are 
both agreed on the superiority of wet grinding, I am glad to 
have Н. W. A's." criticism as tending to soften my 
description. | 

It is perhaps irrelevant to ask what yarticular axe 
“Н. W. A." is wanting to grind, but if he has achieved his 
purpose, the editors will also have had the advantage of 
discoveriug a writer who can deal with the subject with a 
keener edge than myself, in case Н. W. A's." services can 
be requisitioned later on. 

Fred. Bathurst. 


Large Engines for Traction Work. 


If there is any space left in the columns of your paper for 
& further expression of opinion on the above subject, I shall 

de glad if you will allow me the privilege of a few remarks. 

I read with interest the article in your issue of January 
17th, and entirely concur in the opinions set out therein. 
Since then there is an echo from Patricroft, which is still 
reverberating in the valley of the “classic” Irwell, and is 
now, perchance, speeding across the Atlantic to spend its last 
efforts on the shores of Lake Michigan, somewhere in the 
neighbourhood of Milwaukee The gameness of the challenge 
thrown out from Patricroft is to be admired, that they can 
build engines there equal to, and better than, the Americans. 
This is just as it ought to be, and is the proper style in 
which to meet the bogey that American engines are the 
best in the market. I have never been able to 
understand why it was that Glasgow, the very centre of 
engineering, had to go to America for engines: surely this 
is a case of carting coal to Newcastle: but I forgot that 
Glasgow is a philanthropic city, aud, may be, it was to give 
her unemployed list of engineers and greasers work in keep- 
ing the engines running, for goodness knows there are enough 
men around them to eat them. Engines of from 3,000 to 
4.000 H.P. are being built and put into foreign-going ships, 
some of which run for 25 days without a stop, and one 
engineer, who does his own greasing, keeps them going round 
watch on watch, and they run without a hitch. 

It is all very well for our American cousins to say “ All 
can raise the flower now that all have vot the seed.” Where 
did America first get the seed ? From Britain; I shall not 
say Scotland, in case I am deemed **clannish ;" Britain is a 
good covering word. The nursery grounds of old England 
are just as capable to-day as ever they were of rearing good 
plants, only they want a little careful watering, and, perhaps, 
a little more manure. We shall see that they get it, so 
wake up Rugby, Dirmingham and Patricroft ! 

A lot of talk has been heard about the saving grace of big 
crankshafts, &c. ; where it comes in has not been shown. I 
am thinking now of a traction plant of 1,200 н.р. with a 


18-in. shaft, but which, according to the D. of Т. formula, 


would be ample at 11:5 in. for engines of a like power to 
propel ships across the Atlantic, the stormiest ocean in the 
world, which is, nevertheless, crossed with unfailing regu- 
larity. Anyone who has compared the stress put upon a 
shaft when engines race in & sea-way with the stresses to 
which a shaft is subjected when driving a traction generator, 
even under a short-circuit, must be convinced that in the 
former case the shaft hasto stand the greater abuse. When 
a ship cocks her propeller out of the water, the engines may 
run up to three times their normal speed, and it is under 
these conditions that the propeller takes the water; the 
reverse is the case with the traction plant, as the speed is 
reduced at the time of overload. In any case, what is the 
benefit of a large crankshaft and a small crosshead pin ?— 
simply the advantage of a }-in. link in a {ths chain. 

I have subjoined here a comparative table taken from 
Mr. McKechnie’s paper “ Review of Marine Engineering 
during the last 10 years," showing the difference of diameters 
between shaftsin 1890 and 1900. All these authorities have 
large interests at stake, and the small percentage of increase 
recommended shows that they have not disturbed themselves 
much at the big shaft epidemic. It will be observed that 
the Board of Trade have not thought fit to increase the 
dimensions of their shafts at all. 


Crankshaft. 
1890. 1900. 
Lloyd’s i 11j in. dia. 12jin. dia. 
Board of Trade . 111 „ „ 11 a 
British Corporat ion 114 „ „ 128 „ „ 


The percentages of increase in the strength of the above 
shafts, made to existing rules, as compared with rules dated 
1890, are as follows :— С 


Crankshaft. 
Lloyds  ... sity is 17 per cent. 
Board of Trade. at 0 » 
British Corporation ет sits 17 „ 


Caniple. 


Improved Testing Tank. 


In regard to your recent article on this subject, I cannot 
see how the writer can claim to have had a steady constant 
load on for any length of time under the conditions be men- 
tions, For instance, supposing that he used tap water for 
the circulation, and that the temperature of the electrolyte . 
was, вау, 55° F. at the commencement of the run, and that 


. after six hours’ run the temperature (in spite of his water 


circulation) reached 208° F., an increase of 153° F., 
assuming these figures to be correct, then they show that, 
unless someone must have been constantly increasing the 
distance between the two electrodes, or altering the density 
of the electrolyte, with a rapidly rising temperature like 
the above, he would have had a very heavy load rapidly put 
on the engine and dynamo. 

Therefore, in either case, seeing that it must have been 
necessary for someone to be constantly varying one or the 
other, to keep the load down, I cannot see how he can claim 
to have very much improved matters, for it appears 
quite clear that had he continued the load for, say, half an 
hour longer at ‘the rate the temperature was rising, it 
must have soon been boiling, and then the old complaint 
reappears. | | 

My experience has taught me that to obtain a constant 
steady load in the true sense of the word, say, for an official 
trial, or water consumption on engine, or for the purchaser's 
satisfaction, you must not allow the conditions of the elec- 
trolyte to vary in any marked degree, either in temperature 
or density, or even the distance apart of anode and cathode, 
as with any departure from these conditions, there will not 


bea satisfactory steady run. 


The tank that I have generally used for a water 
resistance is the ordinary oblong tank, with an overflow, and 
a good water circulation straight into the tank, thus 
constantly changing the whole of the electrolyte, and so 
keeping the temperature fairly constant, and on no account 
add either before or while working, any salts, sodas, or, in 
fact, anything to alter the conductivity or density of the 
electrolyte, beyond the conditions from which it was drawn. 

In a tank, say, 8 ft. long x 4 ft. x 3 ft., I have tested 
dynamos ranging from 10 up to 700 B. H.P., with voltage 


[d 
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varying from 10 up to 3,000 volts, also amperes from 5 to 
1,200 amperes, both continuous and alternating-current 
machines, but with different waters. 

I should like to ask Mr. Lindley if he considers the tank 


mentioned а good one for high-tension work, seeing that it is 


intended for general engineers. 
Yrreb, Electrician. 


Birmingham. 


Soldering Fluid. 

Seeing а correspondent's inquiry for soldering- fluid, I 
have used the Burnley soldering paste on our mains for the 
past three years, and in the U.S.A. for several years before 
that. It can be purchased here in England. I do not know 
the address just now, but could obtain it if wanted. I have 
enclosed a small sample, so that you can see what it is like. 
It makes a perfect joint, and does not corrode at all, and it 
can be used for almost any metal. 


Shanklin. 


[This appears to be the same jelly-like substance which 
we noticed in our ** Notes" columns some time ago. We 
can vouch for its efficacy, but have never used it for insu- 


H. F. T. 


. lated joints. —Ерх. Erec. REv.] 


Electric Fitting for Baker's Oven. 


In answer to a correspondent regarding special fitting for 
а baker's oven, I think he would get all that is required by 
adopting a patent adjustable support for electric lamps, as 
thelight could be so fixed asto slide into the oven the 


whole length when required, and be withdrawn when not 


1n use. 
Reader. 


The Tramway Junction at Sheffield. 


In your issue of 24th inst., * Electric" again appears 
with his usual egotism; I neither misunderstood nor pur- 
posely ignored his previous arguments. Electric” must 
not think that it is not admitted that by using cas/inys 
entirely, instead of rails, something unique has been 
done; but as a junction, I again assert there is nothing 
unique or greatly difficult about the construction (not 
material) as can be seen, within easy distance of Sheffield, 
on several tramways, both constructed and being constructed, 
where а greater number of points and crossings are confined 
in a similar space, and with variable gradients and curves; 
but as these are more or less made up with intermediate 
rails (although in some cases at considerable distances 
between), I suppose “Electric” does not consider them 
worthy of comparison. 

What boldness is there in a rich Corporation spending a 
few hundred pounds, or even a manufacturer (as at Sheffield), 
to prove in time that either the material or method of con- 
struction is superior to previous systems? 

I note “ Electric" has been engaged 17 years upon, һе 
thinks, 17 different tramways (there are not 17 different 
systems); amongst these I wonder how many were electric ? 
His engineering knowledge I presume enabled him to 
glean in a few months all that could be learnt upon any 
one of these tramways, whilst I have only had 11 years' 
actual construction and maintenance work upon оле electric 
tramway, with a total of 30 years upon two tramways as a 
permanent way engineer; but these are, I believe, amongst 
the five largest systems in Great Britain. 

When “ Electric" has had а few years’ experience prac- 
tically of modern electric tramways, their construction and 
maintenance, he will not be so ready to style super-elevation, 
gauge, and position of points and crossings, &c., as a “ mere 
copybook phrase“; he will then have found out that what in 
his present opinion is mere clap-trap is the real essence of 
construction, and will tend towards smooth and better 
working and longer life to the materials used. 

I am sure that in the construction of this junction these 
questions had to be considered, whether “ Electric” had 
anything to do with it or not. 

I have constructed a large number of junctions and been 
responsible for the maintenance of some, so that I think 1 can 


fairly claim the title of P.W.E. I have seen seven different 
classes of material tried and tested ; four are long since out 
of the race, and, after seven years, one has been selected for 
general use, at any rate, for the present. 

Over one particular trial lot 4,500,000 cars passed, and 
at the present time American material is being similarly 
tested under the same conditions, and the results are awaited. 

“ Electric" asks, ** What is the object of this discussion?“ 
—from his point of view, apparently an advertisement ; 
from mine, a desire for practical results; and, while I 
question whether “ Electric” is the voice of “ many pro- 
fessional men," I am sure that few practical tramway 
engineers will accept him as their mouthpiece in so narrow 
а groove as that selected. 

I think we should not place all the blame upon manufac- 
turers even if some of the materials used in this country 
have not been suitable for electric traction. Let our con- 
sulting engineers and resident engineers take a fair share, as 
they frequently design, and in nearly all cases set out, the 
curves, and give the various angles for the manufacturers 


- to work to, the latter very rarely seeing the track until laid 


—if then. 

Many of the old designs are obsolete, and must be 
discarded, but my experience is that English makers are 
quite willing to follow up any improved designs that may 
be put before Шеш; I do not believe that America pro- 
duces material better suited for the work, but the designs, I 
must admit, are frequently superior to those of many of our 
English engineers, which must have a bearing upon the 
length of life of English material, combined with the faulty 
fixing of it. 

English engineers are charged with copying foreign lines ; 
this may be so in isolated cases. I hold no monopoly of 
experience, only what has been gained from my everyday 
duties, and careful watching of the traffic requirements. 

If * Electric " will again make the round of the tramways, 
he will, perhaps, find a great deal has been done towards the 
improvements in construction he so much longs for, both in 
design and method of construction, and actually by those 
who have not ropied, but relied upon their own brains and 
experience. 

In conclusion, permit me to add that I hold no brief for 
anyone, but am cntirely independent of manufacturers, 
being only a 

Permanent Way Engineer. 


The Conversion of Our Railways. 


On the last page of your issue of the 24th inst. there 
appears, under the above head, an editorial article in which 
you traverse the view expressed by me in a letter addressed 
to the editor of Alectrical Tuvesiments, “that it is to the 
main lines | look for the greatest success in the application 
of electrical power," and you otherwise reprove me because 
I have not preferentially urged the conversion of suburban 
lines. 

It would appear that your article has been written under 
a misconception. My letter, the extract of which forms the 
basis of your comments, was addressed to your contemporary 
in relation to an article which appeared in the previous 
week's issue, entitled The Coming Conversion,” in which 
reference was made to the possibility of the electrical equip- 
ment of (ranch lines preceding that of the main lines. No 
reference whatever occurred in this article, nor has any 
reference been made in my letter, in the paper to which you 
refer, or in any address delivered before the members of 
the Institution of Electrical Engineers to suburban lines, 
nor do I see the need for any such reference, for the main- 
line portion of a suburban line is equally a main line with 
the main line of the Midland or any other company. 

Throughout the position which I have taken has been : 
that for electric traction to prove remunerative the traffic 
must be so evenly distributed and so continuous as to con- 
stitute a fairly constant load, and I have, as in the instance 
to which yon refer, pointed out that branch lines would not, 
as a rule, subscribe to these conditions, because branch lines 
are, and must be, largely dependent on the main line trains 
which stop at the junction which serves the branch. 

I have further pointed out that when the time arrives for 
the main lines to be served by electricity these branches may 
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then with economy be served from the main-line generating 


station. 

It is quite true that I have consistently urged the 
undesirability of attempting to equip branch lines in antici- 
pation of the main lines, for the reason Њаё should such not 
prove economical in its results, it would have just that effect 
your view of my advocacy in favour of * main lines" has 
assumed, viz., to retard the application of electricity. 

I have chosen main lines for comparison, because in their 
conversion is to be found the greatest economy. The con- 
version of all suburban lines is but a consequence of the 
conversion of the Metropolitan, or the application of elec- 
trical power in the operation of other suburban lines. A 
xuburben line is by no means a branch line, and my reference 
to branch lines can in no way affect the progress of elec- 
tricity on suburban lines. On the contrary, if the suburban 
line isa well fitted line -aus most suburban lines are, or they 
would not be there—my qualification in respect of a fairly 
constant load, together with the very suggestive remarks to 
be found in my address, should influence such railways in 
the opposite direction to that which your article would lead 
your readers to believe to be the effect of my advocacy. 

May I point out that in your own remarks on the London 
and South-Western, the Brighton, South-Eastern, and other 
railways, you are yourselves advocating the conversion of 
probably the most important portion of those systems—all 
main lines. | : 

Your article takes as its basis but a few words extracted 
from my letter. May I suggest whether this is quite fair to 
me. I enclose a copy of the letter, and perhaps if you can 
spare space you may not object to reproduce it. If not, your 
readers will find it in Zlecírical Investments’ issue for the 
15th inst. 


| W. Langdon. 
Derby, Jenvary 27th, 1902. 


(Our article was not written under any misconception. 
Mr. Langdon admits that he had never in any article, 
letter, paper, or address delivered, referred to the clectrifica- 
tion of suburban lines, and, furthermore, states that he does 
not see the need for any such reference, What we critieised 
was Mr. Langdon's advocating the premature electrification 
of our main lines, when he might have done so much more 
good had he pointed out the importance of at once electrify- 
ing our suburban lines, regarding which there is no 
uncertainty either as to system, method of installation, cost 
of electrification, созі of operation, or results to be obtained, 
and advantages of the transformation. We read the article 
in Electrical Investments, which called forth the letter from 
Mr. Langdon which we criticised, and it appears to us that 
Mr. Langdon’s first letter was written under a misconception 
аз regards tLe meaning of the word “branch” line, as used 
iu the article in question, which evidently referred to what 
we called suburban lines. 

His letter also seems contradictory. In one place he says, 
There is во much reason to believe that electrical energy 
will prove snccessful in the operation of even our main lines 

ЕТ that it is towards the application of electrical 
means that our efforts should be directed." And yet further 
on in the same letter occurs the sentence on which our article 
was based, where he says, “It is to the main lines that I 
look for the greatest success. If these two sentences mean 
anything, they would seem to indicate that Mr. Langdon 
admite that electric traction on main lines is a new idea, and 
would amount to an experiment. 

Mr. Langdon entirely begs the question with his intricate 
definitions of main, suburban and branch lines. We should 
hardly have thought that this needed any explanation. The 


contention that the main portion of a suburban line is 


супа] to a main line certainly does not agree with the 
meaning that most people would put on the word suburban 


A train running from St. Pancras to Hendon does not 
cease Lo be suburban, simply because the route is identical 
with that taken by main line trains running North. Mr. 
Langdon states that a suburban line is by no means a branch 
line, and that he only referred to branch lines and did not 
mran to affect-the progress. of electricity on suburban lines. 


We should be glad if Mr. Langdon would explain to us what 


he means by suburban lines, and whether by chance in this 
case the definition is used instead of main lines. We never 
thought that anyone would suggest electrically equipping 
what is called by most people a branch line, that is to say, 
one having a few light trains in each direction per day. 

We are glad to note that towards the end of the letter 
Mr. Langdon agrees with us. We are sorry to say that we 
cannot agree with him. 

We cunnot regard it as true that main lines will give the 
greatest economy by being electrically equipped, and it is not 
these that are most in need of it. On this point all traction 
experts are agreed. Electricity is peculiarly adapted to the 
congested traffic on the suburban lines of our large cities 
where the trains are heavy, with short distances between stops, 
and have to operate at as high an average speed as possible. 
We certainly did not intend to be unfair to Mr. Langdon, 
and if we have misunderstood him we greatly regret it.— 
Eps. ELEC. REv.] 


London Electrical Contractors? Association. 


Your reporter in taking his notes with reference to the 
meeting of the London Electrical Contractors! Association 
has not quoted the remarks of one of our members (Mr. 
W. R. Rawlings), when he says, * he said some hard things 
about consulting engineers." This remark would more 
fittingly apply to one of the speakers who preceded Mr. 
Rawlings who followed by .defending the professional 
gentlemen, and stated at the meeting that consulting 
engineers had done more than anyone else in upholding the 
interests of the trade, by maintaining & high standard of 
work, and followed on by stating that the consulting 
engineer was not a trader, and did not desire to be treated as 
one. "That there are a number of contractors who pose as 
consulting engineers, was a point the speaker desired to 
make clear when speaking, and it is these individuals who 
cause the language which is so often heard in the condemna- 
tion of the consulting engineer. | 

The consulting engineer is a gentleman we contractors- 
respect, and Mr. Rawlings would be one of the last to say 
one word against these gentlemen. 

Trusting you will find space for this letter to prevent any 
misconception. | 

The London Electrical Contractors? Association, 
Epwarp J. Hod AN, Hon. Secretary. 


In reading through your issue of the 24th inst., I find 
that, in connection with the above matter, you have mis- 
reported both what I and others said on that occasion. 

My remarks were, that many a time, when I had gone to 
see about a fittings order, I found that the consulting 
engineer or architect had placed the same at trade discount, 
and that therefore, as a contractor, I failed to make any 
profit; and I further stated that the company I was repre- 
senting on that occasion had made it a practice to only give 
a 5 per cent. discount off their list prices to private indi- 
viduals, and that for cash only. 

I should be glad if you would make these corrections. 


Justus Eck. 


„ Hatfield ” Electrically-driven Feed Pumps. 

With reference to Mr. Johnston's letter on the subject of 
feed pumps, we should like to inform your readers that by 
the kindness of Mr. Faraday Proctor we were afforded facili- 
ties for making some tests of the pumps supplied by us to 
him, and we are therefore able to give you some of the 
details asked for by Mr. Johnston in his letter of the 21:t 
inst. The tests, the results of which we append below, had 
to be carried out under working conditions, and consequently 
there was no opportunity for making long runs. We do not 
put these tests forward as being correct within, say, 1 or 2 
per cent, and their accuracy is not guaranteed by Mr. 
Faraday Proctor; but the figures were very carefully taken 
by one of our staff, and we are quite prepared to guarantee 
their accuracy subject to the above limitation. Unfor- 
tunately, we cannot give particulars of the full power test 
аз we were unable to obtain a satisfactory run at full speed 
for more than a few seconds without inconveniencing the 
station engineers ; but we think from the figures given Шабе 
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efficiency would probably have come out on full load at quite 
65 per cent. or higher. If we assume an all-round efficiency 
of 50 per cent., and a steam consumption of 30 lbs. per KW.- 
hour for the generating engines, these pumps are using about 
30 lbs. of steam per B. H. P. per hour. In contrast with this 
we find that as the result of some trials published by 
Mr. Faraday Proctor in one of your contemporaries, the 
stcam consumption of steam feed pumps varied from 
59:18 lbs. up to as much as 613 lbs. per в.н.р. per hour. 
We think that the superior efficiency of electrical direct- 
driven pumps is sufficiently obvious from the foregoing 
figures, and it must be remembered that in addition to this, 
the steam pump condenses a large quantity of steam, 


whether standing or working, the loss in the. electrical leads 


being, of course, practically negligible. 

We must apologise for the length of this letter, and trust 
you will insert it, as the matter is, we think, of considerable 
interest to station engineers generally. 

We enclose you a copy of a letter received this morning 
from Mr. Faraday Proctor, and we shall be obliged if you 
will publish this also if you can find space for it. 

The results of the tests were as follows :— 


Revs. Gall dd P : Ibs. Overall 
Load permis) Amp | Volts oar 1 | per ad: Шш. ene ene 
| 
„ ПЕ гс шк 2 
| | 
8 speed 172 106 |5915| 4469 128 47:6 N 
i „ 2225 111 593 604  ' 124 59 63 Y 
1 „ 291 | 13°85 5875 7843 122 61:37 % 


Merryweather & Sons, Limited. 


[copy. ] 
City Electrical Engineer's Office, 
Temple Back, Bristol, 
Monday, January 27th, 1902. 


Daf SfR,— In reply to your letter of the 25th, I have not the 
slightest objection to your quoting the rough tests taken of your 
pumps at these works. As you say, these tests were not intended 
to be complete and scientitically accurate, but to the best of my 
belief they show proper results. I am very pleased with the way in 
which this pump is behaving since the foot valve was put in. 

You are quite at liberty to make use of this letter should you 
desire so to do. 

Yours faithfully, 
H. FARADAY Proctor, 


(Signed) | 
| City Electrical Engineer. 


Messrs. Merry weather & Co. 


The Testing and Management of Electric Motors. 


Will you kindly allow me to correct an error in my letter 
which appeared in last week's issue of the ELECTRICAL 
REVIEW, 

As I arrange for the motor starter to be put in on the 
negative main, the shunt lead from the starter to the motor 
should be connected to the negutive terminal of the shunt on 
the motor, and not the positive. 


| Frank Powell. 
Doncaster, January 27th, 1902. 


In my letter on this subject, published in your issue of 
January 17th, I said :—“ The statement made in hint No. 7, 
p. 9, is absolutely false, since with all shunt motors the 
efficiency increases with load up to a certain maximum, 
which will be usually found at or near full load." 

I must now qualify the above paragraph, as follows :— 

The statement made in hint No. 7, p. 9, is nol absolutely 
false; for the author of that statement has, in reply to my 
letter, given us his definition of the word “efficiency,” which 
occurs in hint No. 7, and various other places throughout 
his articles. By “ficiency of a motor" he means the 
ratio— 


using, as he says, the **ordinary forms." 

From this statement it appears that in his “ efficiency“ 
calculations he takes into consideration only what is usually 
called the “electrical efliciency of the armature," thus 
neglecting entirely the c? 1 loss in the field, and not reckon- 


ing as losses the power absorbed in hysteresis, eddy currents, 
mechanical friction and windage. Further comment is 
needless, but the whole of the opening paragraphs on p. 
1068, Vol. 49, will now be read in a new light, particularly 
the sentence :—“ I have little hesitation in stating that //e 
efficiency of that motor is nearer 88 per cent.” 

I did not take exception to the statement “ the starter is 
not by any means intended to be ashunt breaker,” but I did 
say, and still maintain, that the method of testing the shunt 
circuit given inthe ELECTRICAL REVIEW of January 3rd is 
a very bad one. 

The explanation of the effect of the laminated field is as 
follows :—If the field is not laminated, the energy which 
manifests itself in inductive effects when the field circuit is 
broken, will probably be largely dissipated in producing eddy 
currents in the field magnet itself. 

Í must ask the readers of the ELECTRICAL REVIEW to 
take my word for the truth of paragraph No. 4 in my 
former letter, as I am not at liberty at present to publish 
data of the motors whose insulation broke down. 

Mr. White's semi-personal insinuations I prefer to dis- 


regard. 


Wm. Cramp. 
Central Technical College, 
January 28th, 1902. 


THE L.C.C. ELECTRIC TRAMWAYS. 


Tus London County Council had under consideration on Tuesday, 
the adjourned report of the Highways Committee, who recommended 


the Council to approve estimates of £644,350 for the reconstruction . 


for electric traction of the tramways between (1) Kennington Road 
and St. George's Circus; (2) the Elephant and Castle and New 
Cross Gate; (3) the Elephant and Castle and St. George's Church, 
and thence to tbe junction of New and Old Kent Roads; (4) the 
Elephant and New Cross Gate vid Walworth Road and Camberwell 
Road; (5) Camberwel Green and Vauxhall Bridge; and (6) 
Kennington Park Road and Brixton Road. 

The Finance Committee, in a report on the financial beariags of 
the scheme, stated that the proposed works consisted of the laying 
of 19} miles of single track. It was proposed to spread the repay- 
ment of £68,000 required for new buildings aud bridge construction 
over the full period of 60 years, whilst the £576,350 for lines, 
machinery, and rolling stock would be distributed over 25 years. 
In considering these estimates, the Committee desired to compare 
them with the preliminary forecast of £15,000 a mile of single 
track which the Council has generally understood to be the approxi- 
mate cost of converting the tramways for electric traction. It 
appeared that that figure included provision for cars, and the power 
to work them, at the rate of only 23 cars for each mile of single 
track, whereas most of the London tramways were equipped with a 
much larger number of cars. Taking, however, the allowance 
adopted for the forecast, the cost per milc of single track 
of the lines now under consideration, worked out at about 
£18,000. The cost of the Tooting lines, on the same basis, and 
according to the tenders accepted for most of the works, amounted 
to £17,670 per mile. The excess of the estimates over the £15,000 
was explained by the Highways Committee in the following 
manner: That the estimate of £15,000 applied to the whole of the 
existing tramwaysin London, that it was not limited to underground 
conduit as the only system to be adopted, and that, while Prof. 
Kennedy had anticipated that some portion of the lines would cost 
more than £15,000 per mile, he expected that other portions might 
be constructed at a lower cost. The estimates for the 194 miles had 
beca: prepared on the basis of the tenders received for the Tooting 
lines, and the Finance Committee thought it not unreasonable to 
expect that the work would be carried out within the estimatcs. The 
Committee proceeded to remark :— 

As already stated, the allowance of 21 cars per mile is insutficient. We are 
informed that at the present time the number of horse-cars on the Council's 
southern system is about 8 per mile, and the Highways Committee expect that 
a larger number will be required for electrical traction, notwithstanding the 
increased accommodation which each car will provide. The estimates now 
under consideration contain provision for 10 cars per mile and the corresponding 
power to work them, We understand, however, that the estimates include pro- 
vision for more generating plant and car sheds than will be required for the 
working of the 19} miles of line now in question, but, on the other hand, they 
include nothing in respect of the proposed generating station buildings at 
Greenwich, which will be the subject of a separate vote. The Highways Com- 
mittee inform us that on the basis of these estimates the cost of this section 
works оп to between £32,000 and £33,000 per mile of single track fully 
equipped. f 

Although the increase in the number of cars will doubtless be accompanied 
by better returns, it adds largely to the capital commitments of the Council. 
The cost of conversion of the southern system (about 17 miles of single line) being 
now estimated at approximately £1,500,000, it is obvious that the conver: ion of 
all the existing 200 miles of London tramways, as they come into the possession 
of the Council, will cost considerably more than the sum of £8,000,000 (calcu- 
lated as 200 miles of single line at £15,000 a mile) which was inserted as the 
Parliamentary estimate in the London County Tramways (Electrical Power) 
Act, 1900, even though so large & number of cars per mile may not be required 
elsewhere a3 on the Council's southern system. In addition to this beavy 
outlay during the next few years on the conversion of existing lines, the 
new lines for which power lias been obtained, or is being sought, are estimated 
tu cost about £1,365,000, exclusive of the proportion of the estimated cost of 


E to be churged to the tramways account, amounting to about 
4 211,000. 


| : 
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As to the financial results expected to follow the conversion of 
the 191 miles under consideration, the Finance Committee stated that 
the car mileage on these lines was at present over 4,700,000 miles 
per annum. Continuing, the Committee observed :— 


During the year 1900—1 the average receipts for the southern system 
amounted to 10°68d. per car-mile, and the average expenses were 9'284. leaving 
a profit on working of 1:454. per car-mile. The year, bowever, was one in which 
expenses were abnormally heavy, and it would perhaps be fairer to take the 
Ügore of 2d. a mile as repr-senting the profit on working under more normal 
conditions. Out of this 2d., interest and sinking fund charges on the exi-ting 
debt, amounting to a little over 1d. a mile, have to be paid. When the lines are 
converted to electrical traction the carrying capacity of each car will 
'ncreased by about 50 per cent., and, having regard to the popularity of elec- 
trical tramwsys and to the fact that the existing horse-cars are frequently 
crowded, it is expected by the Highways Committee that the receipts per mile 
will average at least 18. The Committee also estimate that the working 
expenses will not exceed 6d. per mile, including the whole cost of the provision 
of power, i.e., not only the cost of maintaining and wor ing the generating 
plans, but also the charge for interest on and repayment of capital outlay on the 
generating station, mains, &c., required for the supply of power. We under- 
stand that this estimate includes provision fora renewals reserve fund, and we are 
strongly of opinion that a sufficient reserve fund should be provided. The 
esumates of receipts and working expenses are, we understand, fully 
supported by the experience of other undertakings. We therefore 
assume that the Connoil will earn a profit on electrical working of 6d. 
per mile run instead of 24. per mile on horse traction, or an increase of 
profit of about 4d. per mile for the 4,700,000 miles per annum at present run, or 
£78,338 a year. But in addition to this the Highways Committee anticipate 
that. owing to the increased speed at which the cars will travel and to the 
popalarity of the system, the traffic will increase, and they consider it quite safe 
to estimate for an increased car mileage of 1,000,000 per annum. This estimate 
aleo is supported by the experience of other similar undertakings. On this 
extra mileage there would be an additional profit (at 6d. per mile) of £25,000, 
making a total estimated increase in the profit on working of, say, £109,000. 
Hut of this will have to be paid interest and sinking fund charges on the cost of 


conversion, which, excluding items relating to the supply of power (covered by . 


the 6d. a mile estimate for working expenses) amounts to £573,500. Interest on 
this sum at 8j per cent. would be £18,610, and the annual charge for repayment 
(£68,000 in years and the balance in 25 years) would be £21,973, making 
together £40,081, which, however, would decrease as the debt is paid off. Thus 
it is evident that the result of conversion should be advantageous financially. 


Aftersuggesting that everything should be done to reduce the 
period of reconstruction, the Finance Committee remarked that the 
term of 25 years for repayment of expenditure on machinery and 
rolling stock was a liberal one, and it would be to the ultimate 
advantage of the tramway undertaking if the debt could be paid 
off more rapidly. In conclusion, the Committee stated they were 
impressed with the magnitude of the expenditure involved, and the 
necessity for caution in regard to these large proposals for con- 
versions and extensions of the tramway system. 

The report and its recommendations were adopted after lengthy 
discussion. 


BUSINESS: NOTES. 


PERN) RB: 


Electrical Wares Exported. 


вик ENDING JaN. 297TH, 1901. | WIE ENDING JAN. 28TH, 1902 


Alexandria .. Value £15 Alexandria ., .. Value £78 
Amsterdam .. s "n . 115 Beira.. oe % š . 464 
Babia. Teleg. apparatus .. 139 Brisbane $a wa .. 468 
Brisbane M c ©» 46 Calcutta ee vs .. 2,050 
Calcutta ee ee ee @e 1,826 Саре Town .. ee ee ee 2,897 
ри Teleg. wire .. .. 184 Channel Islands. sa T 10 
Cape Town .. - oe .. 158 Colombo. Teleg. mat. .. . 186 
Copenhagen. Teleg. wire . 207 Copenhagen "ә M ys 18 
Delagoa Bay. Teleg. cable .. 130 „ Teleg. wire és 19 
Durban А Р ‘a . 707 Demerara ae “+ Vs 47 
Fremantle .. E 40 Durban T ais we . . 1,400 
Gibraltar .. d - 48 East London “ө ae is 10 
Hamburg os 80 Gothenburg.. oe "s EM 25 
эз Teleg. mat 800 Grenada. Teleg. mat... es 40 
Ho es EY m .. 107 Hamburg xs T Е 51 
Hong Kong.. T s5 T 23 Hong Kong.. ёё - .. 742 
Malta. . z T SIS V 15 " Teleg. wire p 68 
Nagasaki. Teleg. cable.. .. 2,200 Lyttleton... а x oe to 
Ostend os “з "T . 581 Melbourne .. St oe .. 680 
Perth. Elecl tramway plant .. 4,000 » Teleg. wire.. . . 2,281 
Port Elizabeth  .. «s . 48 Port Elizabeth  .. А .. 1,098 
i cx. Es oe ia 88 Rangoon .. vs es à 17 
Bydnev we 29 же .. 1,756 Bhanghai .. 2 - 220 
Trinidad ..  .. .. .. TI Singapore. Teleg. mat. 99 
Sydney ee 1,674 

Wellington а T 
Yokohama ee 466 
Total А £13,215 | Total es £15,192 


Foreign 6oods Transhipped. 


Bydney. Elec. goods .. Value £852 | 


Acetylene Association, — Mr. L. Downes, secretary 
protein. Of the new Acetylene Association (11, Ironmonger Lane, 
Cheapside, E.C.), has placed before usa copy of the memorandum 
and articles of association, with the list of the original honorary 
members and original members of the Council. From these docu- 
ments a general idea of the constitution and aims of the Association 
may be obtained. The Association has been formed for the advance- 
ment of acetylene gas engineering and manufacture in the interests 
ої the pub! ic and of the industry. 


Ashton H.V. Distribution Boards.—We illustrate 
velow tbe “ Ashton high-voltage distribution boards, which are 
supplied by Veritys, Limited. The ends of the cases are of sub- 
stantial cast-iron, while the sides and lid are of sheet-steel. The 
latter is vitreous-enamelled. When fixed on a flat wall, a sheet of 
asbestos, laid on the wall before screwing the case up, forms the 
best back, or, again, a sheet of iron may be screwed up between the 
case and the wall. Each of the china fuse slabs is provided with 
two 4-in. holes, passing laterally through it. Two jin. iron 
iron rods, c, c', screwed their whole length, and covered with sleeves 


of rubber tube, в, в’, except at their ends (which are left bare for the 
nuts), pass through these holes in the chinas. The latter are thus 
strung together on the rubber-covered rods, and are clamped up by 


nuts outside the two end pots. Rubber washers, a, A’, are inserted on 


the rods between every slab, so that the china is virtually h 

rubber. The method of securing the slabs into their Dore 
should be noted. The slabs are clamped together as described 
forming one rigid piece. The two ends, F, F’, of the .in. rods 
are left conical, and are inserted into two i-in. holes, drilled in 
one end of the case. The doubled-shouldered nuts, D, D', are then 


screwed outwards, until their smaller shoulders enter the holes 
E, E in the other end of the case. In the sketch the nut p' is 
screwed tight up to the case, and D is in the loose position. By 
tightening these nuts against the сазе, the two rods, and conse- 
quently the fuseways carried by them, are held firmly and securely. 
We understand that tbere is à demand for these boards where a 
high degree of insulation resistance is required. 


Bankruptcy Proceedings.—Creditors of H. D. Barclay, 
electrical engineer and contractor, of South Hampstead, Oxford 
Street, W., and Manchester, must send particulars of claims, &c., to 
Mr. G. White, 14, Old Jewry Chambers, E.C., the trustee undera 
deed of assignment executed in June, 1899. 


Dissolutions and Liquidations,—The Leecoll Electric 
Battery Company is winding up voluntarily, with Mr. S. A. Cobbett, 
of 14, Devonshire Scfuare, E.C., as liquidator. 

The British Electrical Manufacturing Company is winding up 
voluntarily, with Mr. J. E. Ward, 122, Cannon Street, as liquidator. 

Messrs. C. A. Robinson & H. V. Sadler (Robinson, Sadler & Co.), 
electrical and mechanical engineers, of Plymouth, have dissolved 
partnership. 

In tbe Chancery Court of Lancashire, on 20th inst., at Manchester 
before Vice-Chancellor Hall, a petition was presented by J. E. 
Stott, electrical engineer, iu the matter of the Electrical Regulating 
and Lighting Syndicate, Limited, of Liverpool. Last November 
his Honour made tbe usual compulsory order, but directed that it 
should not be drawn up till the following Wednesday, in order to 
give the syndicate time to pay. They did not pay, but the plaintiff 
having waited longer than was directed, a difficulty arose in drawing 
up the order. The Vice-Chancellor directed that the order should 
be drawn up as from that day. 


Books Received.—“ Transactions of the American 
Bociety of Mechanical Engineers," Vol. xxii. 1901. New York 
Publisned by the Society. 

“ Signaux Télégraphiques Adaptés au Noveau Langage Convenu, 
by James Nicholson. Glasgow: William Asher. Buenos Ayres 
J. H. Kidd & Co. 1901. 6 fr. 

“Science Abstracts," No. 49, January 25th, and Index to Vol. iv., 
1901. London: E. & F. N. Spon, Limited. 28. each. 

“An Elementary Treatise on Alternating Currents,” by W. G. 
Rhodes. London: Longmans, Green & Co. 1902. 78. 6d. net. 


Burst Fly-wheel,—The “explosion” at the works of 
Messrs. Hurst, Nelson & Co.'s works, to which reference was made 
last week, seems to have been the bursting of an engine fly-wheel of 
14 ft. diameter. The engine was driving a dynamo at the time of 
the accident. 


Catalogues and Lists,—The International Acheson . 
Graphite Company, of Niagara Falls, have sent us one of their very 
neatly gotten-up lists of graphite electrodes for use in electrolytic 
and electro-metallurgical processes. 

À new illustrated circular, dated January, 1902, has been issued 
by Messrs. Holden & Brooke, in which the various patterns of their 
injectors ure shown. 

Messrs. Gent & Co., of Leicester, have sent us a set of their 
revised sheets of patent watchman's clocks or electric tell-tales. 
Their dry-ink marking tell-tale clocks of standard pattern with 
single and twin cylinders, are illustrated with and without cabinets, 
and the parts of their contact boxes аге also shown. A list of some 
of the priucipal public buildings, factories, warehouses, &c., where 
their tell-tale clocks are working is shown. Messrs. Gent's lists of 
water-level indicators were also placed before us. These give 
particulars of their indicators for asylums, hospitals, and large 
institutions, the various parts of an installation being very well 
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shown. In their apparatus the driving spindle is taken out ina 
long sleeve and stuffing box, and the case being metal through- 
out, the apparatus is not only damp-proof, but. also water-tight. 
Messrs. Gent are at present making a large number of these 
instruments for corporation reservoirs, breweries, artesian wells, 
and impounding tanks. The prime consideration in design has 
been reliability and strength. The reliability of the transmitter 
cud is largely due to the apparatus being hermetically sealed. 

The Electrical Company, Limited, send ив а price list of Nernst 
and othor lamps. The former are for pressures between 100 hn 
250 volts, and candle-powers from 60 to 168; they are of the 
automatic type, aud will no doubt excite much interest. 


The Glasgow Switchboard — Accident. — A fatal 
accident inquiry has been held before Sheriff Scott Moncrietl, 
relating to the death of Robert Stannage, 21, а labourer, at Pinkston 
Power Station, last November. Mr. Field, the electrical engineer, 
stated that the deceased was working behind the switchboard, on a 
ladder, when the accident happened. While witness was going 
through the station on the morning in question, hc heard a shout 
and noticed а flash. He immediately went to the switchboard 
gallery to вес what was wrong, but on account of the flashes, he 
could not distinguish what was happening. He noticed deceased 
rceland fall from the ladder. His explanation was that the man's 
head must have come in contact with the 6,500-volt bus bars, and 
the current passed to earth through his hands. The ladder rested 
against an iron beam supporting the switchgear. Similar evidence 
having been given, a verdict in accordance with it was given. 


Garcke's Manual.—If there is one book which the 
electrical engineer finds more necessary than another, it is The 
. Manual of Electrical Undertakings," which has now been so ably 
produced under Mr. E. Garcke's supervision during the past six 
years. When we say electrical engineer, we speak generally, and, 
of course, include everyone who wishes to have at hand just that 
collection of financial, commercial, and engineering detail which 
will enable him to keep himself well posted in regard to the 
various branches of the electrical engineering industries. We need 
not go into detail in regard to the contents, but we may remark 
that the 1901— 1902 edition has been rearranged and enlarged in 
size. The information is classificd under five sections: (1) Elec- 
tric lighting, traction, and power; (2) telegraph and telephone; 
65 manufacturing and miscellaneous; (4) directory of officials; 
. (5) lists of electrical companies registered since 1856. The par- 
ticulars are given relating to upwards of 1,500 electrical under- 
takings owned by companies and municipalities. We learn that the 
aggregate capital issued by companies in shares, debentures and 
loans, and amounts borrowed by municipalities for electrical under- 
takings is now £165,807,474. By means of coloured diagrams, the 
comparative results of working of all electricity supply undcr- 
takinga in operation are shown; other important items being a map 
of the 217 miles of electric railways of London, and nine maps of 
the areas of electrical power schemes. This valuable work needs 
no further recommendation from us. It is published at Mowbray 
House, Norfolk Street, W.C. (128. 6d. net). 


Plant for Sale,.—The Glasgow Corporation Electricity 
Department is advertising for sale various sets of combined plant 
now at Waterloo Street; they ате Willans-Siemens, Willans- 
Latimcr Clark, Willans-Goolden, and there are 15 sets in all. See 
our “ Official Notices " to-day for details. 


+ 


The Schmidt System.—Messrs. Euston & Co., Limited, 
have granted sub-licenses to :—Messrs. Fairbairn, Lawson, Combe, 
Barbour, Limited (Combe-Barbour Branch), Belfast; Messrs. Bow, 
MacLachlan & Co., Limited, Paisley ; Messrs. J. Carmichael & Co., 
Limited, Dundee, to construct engines to work with highly super- 
heated steam on the Schmidt system, Messrs. Easton retaining the 
sole right to manufacture the superheaters required in connection 
with such engines. 


Single-Phase Motors at West Наш, — Тһе order for 
the conversion of the workshops belonging to the Works Depart- 
ment of the West Ham Corporation, from steam to electric driving, 
has becu placed with Messrs. Witting Bros., Electrical Engineers 
and Contractors, Limited. The existing engines апа counter- 
shafting will be removed and replaced by single-phase Heyland 
motors, operating at 50 cycles and 200 volts, and all beiag capable 
of starting with full load torque, if necessary. There will be two 
motors of 5-B.n.r., two of 4-в.н.р., five of 2-B. H.P., one of 1-B. MI. P., 
two of 4-в.н.р., and onc large motor whose output is not yet 
definitely settled. Messrs. Witting Bros. some time ago completed a 
similar installation for the Corporation, namely, the conversion of the 
chaff-cutting and similar machines uscd at the large stables of the 
Corporation from gas engines to clectric driving. It is, in fact, the 
success Of this installation that hus led to the adoption of electric 
driving for (he above-mentioned workshops. The Heyland motors 
at the «tables include опе of 7-в.н.р., one of 5-. H. P., one of 24- 
U. II. P., and two of 1-в.н.г. The West Ham Corporation supply a 
large amount of single-phase current for motive-power purposes in 
their area, and most of the motors in this district are of the Heyland 
single-phase type, all being capable of starting with full load torque 
and a reasonable current consumption. One of the first motors 
Messrs. Witting Bros. put down in this district was one of 15-n H.P. 
direct coupled to an Isler deep-well pump. The motor starts 
directly on the pump, there being no clutches or similar devices 
used. and no trouble whatever is experienced in operating the 
motor under these heavy conditions. 


_with the following title: 


Trade Announcement.—Messrs. Duflon, Constantino- 
vitch & Cie., of St. Petersburg, notify that, witha view to extending 
operations, they have formed themselves into a limited company, 
Socicté de Constructions Electro- 
Mécaniques ci-devant Socicté '"Dutlon, Constantinovitch & Co." 
(capital 750,000 rbs). The works and offices at Bt. Petersburg are 
at Ile des Apothicaircs, Rue Lapouchinskaia, No. 8. ‘The company 
also has branches at Moscow, Ekaterinebourg, and at Kharkoff. 


ELECTRIC LIGHT AND POWER NOTES. 


Alloa.—We understand that although the formal in- 
auguration of the electricity supply took place on 16th iasi., the 
public lighting was commenced on New Ycar’s Eve, and the private 
consumers were connected on 10th iast. The British Electric 
Plant Company, Limited, gave a wcek's free supply of energy for 
a start. | 


Ashley.—The D.C. has approved of the Leicestershire 


and Warwickshire Power Company's scheme. 


Belgium.—The Belgian State railway authorities are 
about to cstablish a central station at Marchienne au Point for the 
lighting of the railway station and goods yard. 


Blackburn.—At the request of the Electricity Committee 
the President of the Institution of Civil Engineers, Mr. Hawksley, 
has nominated a member of the Institution to report on the tenders 
for new engines for the elcctricity works. The name of the engincer 
is not to be disclosed. 


Bournemouth.—It was recently reported to the T.C. 
that the Bournemouth Electricity Supply Company were laying 
down mains ina suburb of the borough, notwithstanding the dis- 
approval of tbe Council. The Town Clerk was instructed to write 
to the company to protest, and also to the B. of T. informing them 
that the works had only been begun since the notice of the Corpora- 
tion's intention to apply for an order had been published and after 
the,expiration of the two years' limit named in the order. 


Bridgwater. The Corporation's 1898 Electric Lighting 
Order has been revoked by the B. of T. | 


Briertield.—The 1).С. has resolved to apply for leave to 
borrow £10,110 for electricity supply purposes. It is, however, 
intended to spend ouly £3,000, and to purchase electricity in bulk 
from the Nelson T.C. 


Cardiff.—Good progress is shown in the report of 
Mr. A. Ellis, borough clectrical engineer, for the past year. The 
maximum load has increased 30 per cent., and the units generated 
44 per cent., while the wages bill is only half per cent. higher. 


Coventry.— Тһе electrical engineer, Mr. J. A. Jeckell, 
has issued a circular to the electricity consumers and others 
announcing a reduction in the price of electrical energy from Gd. 
the first hour, апа 3d. afterwards, to Gd. for the first hour, 
Jd. the second, and 14. afterwards. The importance of this 
change to long-hour consumers is emphasised. The rebates are 
to be allowed each quarter, instead of, as at present, half-yearly. 
Energy for motive power is to be charged for at 1}. per unit, and 
Mr. Jeckell points out that single-phase motora are widely and 
successfully used clsawherc. | 

The E.L. Committee has resolved to recommend opposition to 
the Leicestershire and Warwickshire Electric Power Bill. 


Exeter.—The City Council has appointed Mr. Robert 
Hammond to examiue aud report on the specifications and con- 
ditions for the equipment of the new electricity works, and has 
resolved to apply for leave to borrow £70,000 for electric lighting 
purposes. 


Greenock,—'The total lamp connection at the end of 
1921 was 28,256 of 8 C. P., ап increase of 14,472. The output was 
280,263 units, against 150,642 in 1900, but the difference is almost 
entirely accouated for by the traction supply. Тһе 1900 report, 
however, applied to 59 weeks. 


Moylake,—' The Hoylake and West Kirby D.C. -~has 
adopted a recommendation of the Electric Supply Committee, that 
the prepayment meter system be adopted for small houses, and that 
а wuiform charge of 5d. а unit be made for electricity. supplied on 
the system. An clectrical exhibition is to be held at an early date 
in the Town Hall, Hovlake. 


Italy.— Mr. Celestino Diglia, of Turin, has applied for 
the concession of a catchment of water on the Po, and at the same 
time on the Lenta, with a view to creating an clectric power station 
for agricultural purposes. The derivation on the Po would be taken 
in the Onciuo territory, while that on the Lenta would be taken 
300 miles higher up and would necessitate the construction of & 
dam. The two sources may be capable of developing 2,400 effective 
H.P. The cost of the project is estimated at 550,000 lire. 

A project is also on foot for the executiou of a catchment scheme 
on the Gionenceo River at a distauce of one kilometre from Pescina, 
forthe purpose of carrying out an electric lighting undertaking to 
cust 100,000 lire. 
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Kent,—4A meeting of representatives of local authorities 
was held last week to consider the provisions of the Kent «Electric 
Power Bill It was decided to oppose the Bill. 


Kingston-on-Thames.— The T.C. has decided to affix 
to each arc standard two incandescent lamps for burning after mid- 
night, the total estimated cost being £200. 


Laneaster.— The electrical engineer, Mr. W. A. Tester, 
bas recommended that the pressure of supply be increased from 
200 to 230 volts, and the Committee has endorsed this. 


Liverpool.— The Electric Power and Lighting Com- 
mittee has resolved to charge for energy, up to 3,000 units per 
quarter, 32d. per unit; above 3,000 units, 3d. per mit; the reduc- 
tion to date from the end of the current quarter. The present price 
is 4d. per unit, net. Energy for motive power will continue at 
2d. per unit up to 3,000 units and 14d. per unit afterwards. 

The Committee had a surplus on the year's working of £24,000. 
It was decided to pass £7,500 of this to relief of rates, and to place 
the remainder to а renewal and repairs fund. 

The city electrical engineer, Mr. A. B. Holmes, in submitting 
estimates for 1902 to the Electric Power and Lighting Committee, 
reports that the output of electrical energy during the past year has 
been more than 20 million units, and has, he believes, excceded that 
of any other electrical undertaking in the United Kingdom. There 
has been a rapid growth of the supply from less than 3 million to 
over 20 million units during the past four years, and the number of 
tramcars now in service is more than 380, as against 250 at the 
commencement of the year. 


London.—Loxpon County CorxNcir.—The Council on 


Tuesday last weck decided to єапсііоп the borrowing by the | 


Islington Borough Council of £8,420 for sinking a well, the purchase 
of tran~formers, and the extension of mains. It was decided to 
approve plans submitted by Mr. W. Н. White, on behalf of the 
„ Electric. Supply Company, for the erection of a 
building for the supply of electricity in North Street, Marylebone. 
It was stated by the Highways Committee that under each of the 
orders, with two exceptions, granted by the Bourd of Trade and 
confirmed by Parliament, the County Council is empowered to 
appoint one or more competent and impartial person or persons to 
be electric inspectors " under the order. The dutiesto be discharged 
bv the inspector were the inspection and testing of the undertakers’ 
eiectric lines and works, and the supply of energy given by them, 
the examination and certifying of metcrs and such other duties 
as might be required of him under the provisions of the order 
от of any regulations under the order. The Council had already 
appointed inspectors, but the committee were advised that 
with a view to the inspectors being placed in a perfectly clear 
and satisfactory position, they should be appointed definitely 
under each Act or order. On the recommendation of the committee 
the Council resolved to appoint Messrs. T. Р. (tunxon, A. E. Rossiter, 
H. W. Ridley, A. Champion and W. T. Hodgson to be electric 
io~) -ectors under the Electric Lighting Acts and Orders, specified in 

a lenuthy li-t submitted by the committee and covering both com- 
pany and municipal undertakings. 

The L.C.C. has written to the City Corporation referring to the 
refusal of certain electric lightiog companies to amend their 
accounts in accordance with the report of the В. of T. auditor, the 
latter having pointed out that certain amounts ought not to have 
been charged to capital account. The L.C.C. drew the attention of 
the Б. of T. to the importance of giving the auditor power to 
correct the accounts, in view of the possible purchase of the under- 
takings by municipalities. The B. of T., however, did not regard 
the matter aa important. 

BEBRMONDSEY.—On Thursday last week, the new refuse destructor 
and clectricity works of the Bermondsey Borough Council were 
formally inaugurated. The municipality is in the uncommon position 
of having its Town Hall, public library, baths and washhouses, 
mortaary, destructor, electricity works, stables, and workehops, all 
massed together upon a single site. The present capacity of the 
generating plant, which consists of three Willans engines coupled to 
Thames Ironworks Company's dynamos, is 375 ку. ; there is also а 
Tudor battery, balancer and charging motor-booster. The switch- 
beard was constructed by Messrs. Crompton & Co., who also carried 
ont the publie arc lighting, and the boilers are of the Babcock and 
Wilcox type. Messra. Hall & Co.’s differential feed pumps are 
used. with a Stanhope water softener. Messre. W. T. Glover & Co. 
carried out the mains contracts. Messrs. Kincaid, Waller and 
Manville are the consulting engineers, and Mr. W. Н. Vincent Газ 
Leen appointed borough electrical engineer. An electrical exhibition 
is to be held atthe Town Hall on February 26th and 28th. 

The opening ceremony took place in the Town Hall, which 
bad been wired, and went off with great éclat. The Electricity 
Committee, in the réles of shining lights, wore electric lamps in their 
buttonholes, which they switched on at the moment when the 
Mayor, Col. 8. B. Bevingtou, switched on the lamps in the Town 
Hall, and an electric sign “Success to the Electricity Works." 

The same evening a dinner was given by the engineers and con- 
tractors to the committee and others at the Trocadero, Mr. Man- 
Mua residing. The chairman of the Electric Lighting Committee, 

. Cox, in toasting the “Houses of Parliament,” referred to the 
жек трн proposed to be carried through in the present Session, to 
extend the area of supply to the boundaries of the borough. In 
reply, Mr. Н. Cust, M.P., emphasised the necessity of reform in 
procedure, especially in regard to carrying forward incompleted 
business from Session to Session, for lack of which Bermondsey had 
to obtain its powers twice over. Mr. Н. B. Bird, chairman of the 
Shoreditch Electricity Committee, assisted by the town clerk, Mr. 
H. M. Robinson, endeavoured to prove that the £3,000 deficit on the 


accounts of that ill-fated undertaking, which we have hadjoccasion 
to criticise from time to time, was really quite a different 
thing, and lamented that the committee had not raised the 
price of energy when the price of coal went up. Mr. Cox expressed 
the determination of the committee to go ahead, and make elec- 
tricity the poor man’s light—very truly urging that the pure 
air, which is unknown where gas ie used, is more needed in crowded 
tenements than anywhere else. Mr. Henry Edmunds, proposing “The 
Guests" propounded the paradox that while the mains contractor's 
work was not only out of sight, but was a public nuisance while it 
was in progress, he hoped that when the mains were buried they 
would never be heard of again. Mr. Manville toasted “ The Con- 
tractors,” and pointed out that the responsibility for the success of 
an installation practically depends upon them. The speeches were 
interspersed with a pleasant programme of music, song, and story. ' 

SOUTHWARK.—The Borough Council is to call а conference of 
London municipal electric lighting authorities, with a view to 
settling the charges to be made in connection with public electrical 
illumination at the Coronation. 

City.—The Corporation is to be asked at its next meeting to 
appeal against the judgment that the remaining contract between 
it and the City of London Electric Lighting Company is valid. 

IstmNGaTON.— The L. C. C. has sanctioned loans to the B.C. of 
£8,420 for sinking л well and for extensions of mains, transformers, 
&c. 

‚ Нлскмвү. —А remarkable run on the electricity works took place 
on Xmas eve. Explaining a partial breakdown on that day before 
the B.C. recently, the electrical engineer, Mr. L. L. Robinson, 
stated that apparently тару consumers substituted lamps of twice 
the normal c v.; bringing the load up to 600 KW., double the antici- 
pated demand. The breakdown was due to a faulty joint in the 
mains, which was flooded by a leak from the water mains. Some 
damage ж; s caused to the generating plant, but was made good by 
the following morning. 


Manchester.—An application of the T.C. for leave to 
borrow £447,000 for electricity supply purposes was yesterday to be 
inquired into on behalf of the L.G.B. 


Nuneaton.—The U.D.C. is to apply for leave to borrow 
£5,030 for electricity supply purposes. 


Shanghai.—The electricity works is fully loaded, and 


extensions of plant will be required at an early date. 


Southampton, — The electrical engineer, Mr. Н. Е. 
Street, has reported to the Electricity Committee that extensions 
of the generating plant are urgently needed for next winter's load. 

Stroud. — The R. D. C. has decided to oppose the 


Gloucestershire Electric Power Bill now being promoted in 


Parliament, the main ground of opposition being an objection to 


overhead wires. 


Swansea.—On Saturday night last, owing to the presence 
of water in the electric lighting mains, the chief assistant 
engineer, Mr. Thompson, decided to open up some boxes in the 
streets. With the assistance of a foreman he lifted the cover of ' 
a main in Welcome Lane, near the lighting station, and lowered a 
lamp into the hole. Instantly there was an explosion, and the heavy 
covers of four manholes in two strcets in the neighbourhood were 
blown upa height of about 20ft. Mr. Thompson and his foreman were 
severely burnt, and & woman who was near was slightly injured. 
The explosion was due to an accumulation of gas in the boxes, caused, 
it was discovered, by a break in the gas main. A steam roller had 
been at work in the neighbourhood, and a watcr main and telephone 
main were also broken, it is presumed, by the same means. 

The sub-committee of the E.L. Committee has instructed the 
engineer, Mr. Prussmann, to obtain tenders for two more engines 
of a collective capacity of 1,500 н.р., thus increasing the power of 
the station from 1,000 H.. to 2,500 H.P. 

During last year the amount expended on capital account was 
£50,510, and on revenue account £2,650. The number of appli- 
cations for current is 182 with а total demand of 21,519 8-с.р. 
lamps. 


Tottenham.—The U.D.C. has decided to oppose the 
North Metropolitan Electrical Power Supply Bill for extending 
the limits of supply to Tottenham, Edmonton, Enfield, Wood 
Green, and Southgate. 


Wimbledon.—Mr. F. H. Tulloch, M.LC.E., held a 
L.G.B. inquiry last Friday into an application of the U.D.C. for leave 
to borrow £18,500 for electric light extensions, £14,500 having been 
already spent in excess of loans authorised. There was no 
opposition. 


Ystradgynlais.—4A committee has been formed for the 
purpose of making arrangements for the supply of electric light for 
the town by next winter. 


ELECTRIC TRACTION NOTES. 


Aberdeen.— It is anticipated that the completion of the 
electrical equipment of the Union Strect section will be completed 
early in March. The paviors who were working for Messrs. 
Macartney & McElroy in the reconstruction of. the permanent way 
have been acting very blindly. They left the Corporation employ, 
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where they were paid 74d. per hour, for that of the firm mentioned 
at 9d. per hour. They worked for a fortnight at that rate, but they 
seem to have got а notion that their services were indispensable, 
and they could get anything they asked for. Accordingly whenthe 
‘street was opened for a considerable distance they demanded 10d. 
per hour. This was refused, and the men threw down their tools. 
With the assistance of the tramways department, however, the 
company was able to get over the most pressing part of the difficulty. 
The men then saw that they had been worsted, and presented them- 
selves at the Corporation yard for employment at their old rate of 
73d. To their surprise they found they were no longer needed 
there. | | 


Australia.—It is reported in the Frankfort Gazette 
that Ganz & Co. have entered into an agreement with the Allge- 
meine Elektricitáts Gesellschaft, of Berlin, with a view to taking 
common action for the conversion to electric traction of several of 
the steam railways in Australia. 


Bath.—4A discussion took place last week at the City 
Council on the report of the Electric Traction Committee, which 
mentioned an application from the promoters for certain variations 
of routes. The Committee set forth the routes they preferred and 
those to which they objected, and their report was adopted. 


The Baltimore & Ohio Bonds.—In our issue for 


December 13th (p. 1016), a reference was made to an article which 


recently appeared in the Strect Railway Journal on the behaviour of 
copper bonds on the B. & O. Belt line. Mr. W. D. Young, the 
electrical engineer to that railroad, bas written to our contemporary 
in regard to the matter, stating that the article was not an official 
statement of the conditions and results secured. He continues :— 
“The squeezing out of the bond strands was unquestionably due to 
the fact that the type of angle-bar used does not give sufficient 
clearance at the top between the inside of the angle-bar and the web 
of the rail, for the introduction of the bond. This trouble is further 
aggravated by the wearing of the angle-bar, which allows its sur- 
faces to approach nearer and nearer to the wéb of the rail, thus 
forcing the upper strands of the bonds out by mechanical action. I 
believe that if greater space should be left between the angle- 
plate and the web of the rail, this difficulty would be entirely 
avoided. The section of rail to which these bonds have been applied 
is that used by the greater number of steam railroads, the rails and 
angle-bars being the standard established by the American Society 
of Civil Engineers, 100-lb. section, and in the. design of this no 
consideration has been given to the matter of combining with these 
sections the necessary room for application of bonds. Inasmuch as 
the growing tendency is to more and more use in common for 
electrical traction, either wholly or in part, the existing steam rail- 
road tracks, it seems very proper that the necessary modifications, 
as above outlined, should be seriously considered, and as this is 
purely э mechanical modification of the angle-bar, it can be easily 
overcome. I do not consider the type of bond at fault, and, so 
far as I know, if this change is made, the bond would be satis- 
factory. I wish to commend the manufacturers of the bond for the 
promptness with which they are taking up this problem with a 


view to making such changes as are necessary to meet the existing 


conditions.” 


Bournemouth. — The report containing a general 
description of the Corporation tramway scheme, signed by Alder- 
man Lawson (chairman of the Tramways and Parliamentary Com- 
mittee), and Mr. F. W. Lacey, borough engineer, was presented to 
the members of the Town Council last week. The average length 
of time lost in changing from the overhead to the conduit system is 
about 15 seconds. On the conduit system both positive and 
negative conductors are insulated from earth, these conductors 


being supplied with current by feeder cables from the conduit 


panels on the main switchboard at the generating station. The over- 
head line will be carried by insulated ears from bracket poles, two 
lines being provided throughout, one for the up and one for the 
down lines. The trolley lines will be supplied оу feeder cables 
connected to the line at various points. All cables will be drawn 
into stoneware ducts, and section boxes provided with switches and 
fuser, erected at the feeding points and dividing up the overhead 
line iuto balf-mile sections. Current for the overhead -vstem will 
be supplied direct from the main generators in the 
station, aud current for the couduit system will be supplied 
either from а  motor-generator or from one of the main 
dynamos connected to the conduit feeders. It is proposed to light 
the mam road by open type are lamps, erected on the tramway 
poles. Current for these wil be takeu either from the motor- 
geuerator or from one of the main dynamos connected to the arc 
lighting switchboard. There will be four 30 ft. by 8 ft.6 in. 
Lancashire boilers generating steam at a pressure of 180 lbs. per sq. in., 
superheated to а temperature of 500° Е. The track rails will be steel 
girder rails, 100 lbs. to the yard, double-bonded at all joints with 
copper bonds, and cross-bonded every 100 yards, aud at all points 
and crossings. The following cars are on order:—20 bogie cars to 
carry 30 persons inside and 32 outside; and 18 cars to carry 20 
persons inside and 22 outside. The larger cars will be of an 
extreme length of 33 ft. 6 in., and of an inside length of 22 ft. 7 in., 
and of a width of 6 ft. 4 in. The smaller cars will be of an extreme 
length of 26 ft., and inside 15 ft. 2 in., and 6 ft. 4 in. wide. Accord- 
ing to present arrangements the whole of the main road through 
the town from Pokesdown to the County Gates at Westbourne, as 
wellas the Holdenhurst Road, will be paved throughout with wood 
block paving, except at points where the gradients are such as 
it is felt would be dangerous for wood block paving. "Throughout 
these routes spaces between tracks will be wood block, but the other 
tracks will be macadamised in the centre with granite sett edging on 


either side of the rails. The cost is, of course, an important item in 
the scheme. Power was originally granted in 1900 to borrow 
£170,000 for the scheme been proposed, but this sum did not 
include the cost of street lighting, for which later оп a loan of 
£12,441 was authorised. This estimate included 220 arc lights 
which it was originally proposed to place along the whole of the 
tramway routes, but in the specification now under consideration it 
is proposed to light the main roads as far as the Central Railway 
Station, which covers practically the compulsory area under the 
order, and will require from 140 to 150 lamps. The additional 
works authorised under the 1901 Act were estimated at £16,906 for 
permanent way only; and the cost of overhead equipment, cars 
and car-shed, plant, and proportion of cost of traction station is 
estimated at £20,000. -The subsequent adoption of the conduit 
system through the centre of the towa is estimated to cost an add i- 
tional £15,000, and the works of wood-paving beyond that 
rendered necessary by the tramway, are expected to cost £37,000. 
Another extra since the original scheme was decided upon is £5,000 
contemplated for extra conduits suggested by the Lighting Com- 
mittee as a provision for the future. The whole of these items 
added to the original £170,000, brings the estimated total cost of 
the scheme up to £276,347. Tenders have not yet been accepted 
for coal bunkers and conveyera and ash conveyers ; for switch gear ; 
for motor-generator for conduit system; for station and car depot 
lighting ; for overhead equipment ; for street lighting ; or for tram- 
way equipment and arc lighting cables. The lowest tender for the 
last-mentioned item is £20,669, and this, with the other tender, 
has been referred to the engineers. Hapid progress is being made 
with the works at the generating station and car-sheda. 


Cast-Welding of Rail Joints.— During the past two 
or three years the Union Traction Company, of Philadelphia, bas 
cast-welded over 5,000 old track joints, and 2,000 joints of new 
track. Much of the old track, says the Street Railway Journal, was 
too poor to be repaired with ordinary angle plates. Better results 
were found with 9-in. than with 44-in., or other ‘shallower rail 
sections. To carry out the work, the company have mounted the 
whole apparatus on a motor-driven platform with a large sheet 
asbestos shield to protect the trolley wires from the heat rising out 
of the cupola. The cupola has a diameter of 22 in., and will melt 
6,000 to 7,000 lbs. of iron at a run. It is blown by a 5-н.р. blower, 
and is hinged to the car platform so that it can be kept level on 
grades, A joint can be run over only a few minutes after casting. 
It is said, however, that the company is not now casting any more 
joints, but is carrying on experiments with a "zinc joint.” The 
Union Company does ко much of its own work, that it has developed 
quite a number of special appliances to facilitate progress ; these in- 
clude a truck to carry rails, a truck to carry a rail punch, stands with 
poles to draw lighting current at night, and an emery wheel, driven 
through a Stow shaft by & motor for grinding cast rail joints. 


Exeter.—The City Council has decided to apply to the 
L.G.B. for power to borrow £70,000 for a new power station for the 
electric lighting of the city and the proposed electric tram system. 
A deputation of six members is to visit various towns te inspect all 
methods of transit, trams or ‘buses, electric or otherwise. The 
Bill now before the House of Commons, promoted by the tramway 
company, is to be opposed by the Corporation. 


Gloucester.—A large meeting of the Gloucester Traders’ 
Association recently passed a resolution recognising the great 
importance of the establishment of electric trams in Gloucester, 
and urging the Corporation to conclude the negotiations for the 
purchase of the tramways and plant at the sum provisionally agreed 
to, and to proceed with the conversion to electric traction as soon 
88 possible. 


The Great Eastern Railway and Electric Traction. 
—Speaking on Tuesday at the half-yearly meeting of the Great 
Eastern Railway, Lord Claud Hamilton, the chairman, said the 
shareholders would remember that some time ago he referred to the 
necessity which the directors felt of providing additional accommo- 
dation for their suburban traffic. Owing to the great cost of 
working high-level lines, the board had come to no definite decision, 
and they were inclined to favour a newer form of tube lines under 
their existing routes, but he told them last year that owing to the 
great uncertainty which prevailed as to the cost of construction and 
the profit likely to be obtained from those lines, he hoped the 
Government would suspend all Bills for the construction of that 
class of railway for a уса aud send them to a Joiut Committee of 
both Houses of Parliament, which might report as to the manner in 
which London could best be served. The Government took that 
course, and all those lines had been suspended for the space of 
12 months. During that time he and the board had had ample 
opportunity of considering that very important subject, and in doing 
so they had not lost sight of the new conditions which had to be 
faced by railway companies. It was no use their bewailing those 
new conditions, and giving them as an excuse for the falling off іа 
dividends and then going on in the old way. Whatthey had to do, 
like sensible men, was to look facts in the face and to acknowledge 
that those new conditions had come to stay. What were those new 
conditions? First of all increased obligations placed upon them by the 
Board of Trade acting under Parliamentary pressure ; shorter hours of 
labour; higher wages; increasing assessments and higher rates, due 
to newly-elected bodies, and persistent demands on the part of the 
L.C.C. to compel them to carry certain classes of the community 
at unremunerative fares, and at inconvenient hours; and lastly, 
though not least, the construction by public bodies, at the cost of 
the rates, of tramways and electric railways, which would compete 
with the existing railways. In order to see what their position 
was, his Lordship said he had had taken out the figures of the 
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average amount they had received 
years, and he found that it was a slightly decreasing quantity. Taking 
the year 1901, the average first-class enger receipts were 
1144.; the second-class 513d. ; third-class 4°44d., which gave them 
an average of 4°78d., or, roughly speaking, 134. for every passenger. 
They carried during that period 118,906,000 people, producing 
£2,370,427, and it was evident that they must resist any further 
demands to compel them to carry certain classes of the community 
at lower fares. The question that the directors had becn asking 
themselves during the past year was whether they would be justified 
in asking the shareholders, under the circumstances, to find further 
capital for the purpose of new suburban railways, and they had 
-come to the conclusion that in their interests they ought to recon- 
sider their position with regard to the public. They were now of 
opinion that for the present, at least, they should simply sit tight 
and watch events, and do all they could to consolidate and develop 
their existing resources. They were very closely watching every 
new development in regard to electric traction, but it was too early 
for them to arrive at any decision on the subject, or to give the 
shareholders any indication of what their ultimate views might be. 


Houghton-le-Spring.—The United Kingdom Tramway, 
Light Railway, and Electrical Syndicate, which, 18 months ago, 
obtained powers for the construction of tramways in the Houghton- 
le-Spring district of the County of Durham, are seeking to have the 
time within which they must have the works completed extended 
fora period not exceeding 12 months. The syndicate have addressed 
3 circular letter to the various Councils through whose districts the 
tramways will pass, explaining how the delay has arisen. They 
mention that there are 18 Councils interested in the scheme. The 
delay has chiefly arisen through the difficulty which has been 


experienced in getting the land necessary for the road improve- : 


menta which the Board of Trade insists must be made along the 
course of the tramways. There are to be 20 miles of tramways, 
which will tap one of the largest mining centres in the county. It 
has been found also necessary to alter the gauge from 3 ft. 6 in. to 
4 ft. 8 in., the same as the Sunderland Corporation Tramways, over 
which the syndicate hope ultimately to have running powers. Active 
steps are now being taken to promote the company, which is to be 
known as the Bunderland District and Houghton-le-Spring Electric 
канышы Company. А good deal of preliminary work has been 
ne. 


Isle of Man.—The liquidator of the Isle of Man Tram- 
ways and Electric Power Company has sold the electric sections of 
the undertaking—Douglas to Ramsey and Laxey to Snaefell—for 
£252,000. The purchaser is Mr. Schenk, the chairman of the 
Crystal Palace Company. It is stated in the daily Press ihat 
by this sale, and the sale of the Douglas Tramways to the 
Corporation of that borough for £50,000, the liquidator, Mr. Walker, 
bas obtained £73,500 more than was first. offered at the public 
tender for the assets of the late company. This will enable the 
liquidator to pay & third dividend of 2s. to the Dumbell's Bank 
shareholders, who are creditors of the tramways for £85,000. After 
dischmging the tramway debentures suflicient money will remain to 
pay tbe ordinary creditors 108. in the pound. | 


Laacaster.—4At the meeting of the T.C. on Wednesday 
the minutes of the Electric Tramways Committee showed that the 
tenders for platelaying and bonding of Messrs. E. Nicholls & Son, 
of Morecambe, has been accepted by the Corporation, the rails to be 
supplied by the Town Council, who will purchase them from the Leeds 
Steel Works. It has been decided to increase the size of the car 
shed in Dalton Square to 180 ft. instead of 100 ft., the contractors 
being Mr. W. Harrison (builder) and Messrs. Morton & Co., Limited, 
for the shed. After visiting Manchester and, inspecting the cars in 
use there, the Committee have resolved to purchase three additional 
cars— 10 in all—from the British Westinghouse Company, the bodies 
of the cars to be made by the Lancaster Railway Carriage and 
Wagon Company. The use of Newall's patent magnetic brakes on 
cars is under consideration. | 


Lees.—The promoters of the Saddleworth, Springhead, 
ES Lees Electric Tramway scheme have struck Lees out of the 


Levenshulme.—The negotiations between the U. D. C. 
and the Manchester Corporation have now so far progressed that 
the firtt- named body has decided to apply to the B. of T. for sanction 
to borrow £8,063 for the reconstruction of tramways. 


Liverpool.—aAt a recent meeting of the Tramways Com- 
mittee, statistics of the working of the tramways for the past five 
years were submitted by the general manager, Mr. C. R. Bellamy. 
Tbe returns for the years 1897—1901 were as follow :— 


Year. Mileage. Passengers, Receipts, Ine. in traffic 


reccipts. 
1897 . с 6,018,190 88,409,084 £990,748 — 
1898 .. 6,279,758 41,772,034 814 £23,464 
1999 .. .. 7,600,546 63,771,450 ; 45,722 
1900 .. .. 9,100,866 82,861,968 417,674 57,645 
1901 .. . 10,970,068 101, 108, 780 468,888 50,809 


The percentages of increase in 1901, compared with 1897 and 
1900, were:— 


On 1897. On 1900. 
Passengers T ve .. 1688 per cent. 22:7 per cent. 
Mileage .. ee 26 .. 924 p 90:6 у 
Ңесеїрїз.. vis du we DP 4 123 „ 


The year 1907 was the last year in which the old Liverpool Tram- 
ways Company had control of the service. 

The profits on the Corporation tramways service for 1901 were 
upwards of £52,000. The Tramways Committee have decided to 
place two-thirds of the surplus to a renewal fund, and to hand over 


r passenger for the last two ` 


the balance of £17,000 to £18,000 to the relief of the city rates. A 
special Act of Parliament will have to be obtained authorising this. 

At the fortnightly meeting of the Liverpool Tramways Com- 
mittee, the chairman, Mr. E. L. Lloyd, referred to the fall recently 
of an iron girder on the overhead wires ia Dale Street. The fall of 
the girder, he said, had subjected the overhead equipment to a test, 
the severity of which he hoped would dwell in the memory of the 
public. The overhead wire was of the very hardest drawn copper, 
and its strength was manifest. The pole strap, eye bolt, and another 
part of tbe equipment were before the Committee, and the members 
would see that, after two yeara’ use, the whole thing was in as good 
condition as when put up. Mr. C. R. Bellamy informed the Com- 
mittee that the weight of the girder which fell was stated to be 
4 tons. i 


London.—At last week's L.C.C. meeting, the report of 
the Highways Committee reminded the Council that the directors 
of the South-Eastern Metropolitan Tramways Company were 
disposed to advise the shareholders to sell their undertaking to the 
Council for £50,000. It appears that the tramways, which are about 
24 miles in length, would not in the ordinary course become 
purchasable until 1909. The lines start within a few yards of the 
Council's tramways in Greenwich Road, and their route is along 
South Street, Greenwich; Lewisham Road; and High Street, 
Lewisham, to the terminus at Rushey Green, and it would be 
obvious that they could easily, by means of a short junction, be 
made to form part of the Council's system. As the company did 
not own any horses, the Committee proposed to report at a later 
date on the arrangements for horsing the cars, pending the recon- 
straction of the lines for electric traction, and they recommended. 
the Council to enter into an agreement for the purchase of the com- 
pany’s lines. In a separate report by the Finance Committee, it was 
submitted that a considerable portion of the sum of £50,000 must be 
taken as representing payment for the goodwill of the undertaking 
as the lincs could be compulsorily acquired in 1909, and that the 
repayment of the expenditure might be spread over a period of 25 
years as proposed by the Highways Committee. The recom- 
mendation of the latter Committee was unanimously adopted. 

Mr. W. Bruce asked the chairman of the Highways Committee 
whether he could inform the Council of the progress made with 
the negotiations with the North Metropolitan Tramways Company 
as to the electrification of the tramway system in the North and 
North-east of London, and whether the Committee would consider 
the expediency of obtaining a temporary supply of current from the 
local authorities which have generating stations. Mr. J. W. Benn, 
in reply, said the Council had given notice to the company that it 
was proposed to enforce the clauses contained in the lease with 
regard to electrification of the system at the earliest moment, and 
had invited the company to inform the Council the most convenient 


` way for the company for the proper execution of the project. With 


regard to obtaining power from the borough councils, that was 
rather a difficult question. The Council could hardly pick up its 
power as it passed through various districts. It would be necessary 
to have a supply from one or two generating stations at least, but if 
Mr. Bruce would direct the Committee to any generating stations 
they would doubtless be prepared to avail themselves of the 
service. 

In the King's Bench on Monday, before Mr. Justice Darling, Mr. 
A. R. Bulley, a builder, also obtained £100 damages against the 
L.U.T. Co. for personal injuries and damage to pony and trap, 
sustained through negligence on the part of defei dants in April last 


year. 

Inthe King's Bench Division on Friday last, before Mr. Justice 
Bruce and a special jury, the case of Meulemin v. London United 
Tramways Company, Limited, was heard. Plaintiff, wife of a 
coachman, claimed for personal injuries caused through the alleged 
negligence of dcfendants’ servante, when a collision occurred between 
a jauoting carin which she was riding and a car of the L.U.T. The 
jury awarded £200 damages. 


Loughborough,—The Loughborough and District Light 
Railway Syndicate have asked the Loughborough T.C. to transfer 
their electrical powers to them for 21 years. At the next meeting 
of the T.C. the General Purposes Committee, who have had under 
consideration the syndicate’s proposals, will propose that the Council 
rescind their resolution of December 2nd as to the exercise of tho 
electrical powers of the Corporation, and that, in the event of the 
Council adopting that recommendation, ẹ committee be appointed 
to negotiate with the Light Railway Syndicate with a view to 
arranging terms for the transference of the electrical powers of the 
Corporation to the syndicate. 


Maidenhead.—The D.C. has resolved to apply for light 
railway powers in May. The borough surveyor is to prepare plans, 
estimates, &c., for a railway, and to oppose the application of th 
M.D.E.T. Company. 


New York.—The New York Central authorities have 
entered into a contract with the New York Edison Company forthe 
installation and current supply of arc lamps for lighting the central 
tunnel. Nothing definite appears yet to have been decided upon with 
respect to the electrical equipment of the tunnel, though the news- 
papers daily make statements to the contrary, the non-authoritative 
nature of which is indicated by their conflicting character.—Zlec- 
trical Worl’, 

Paris.—It is stated that on Wednesday night last week 
& train on the underground electric railway here caught fire 
between two of the stations. It seems that a short-circuit in 
one of the motors under the leading carriage was responsible 
for the affair. We gather that the service was interrupted for 
& couple of hours in consequence. 
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The Lye.—The electric tramline which Mr. G. Law is 
now constructing, is well in hand, and it is to be completed in six 
months. It willcover a distance of two miles of the old coach 
road from Stourbridge to Birmingham, and be a link to which, no 
doubt in time, othér links will be joined ultimately connectíng 
Birmingham and Stourbridge. 


Romford.—A_ poll of ratepayers, in regard to the 
proposed municipal tramway scheme, shows that it is rejected by a 
majority of 623 votes. The voting papers sent in numbered 1,966, 
and of these 471 were blank. 


Stroud. — On Saturday a conference was held at 
Gloucester between represcntatives of the Stroud Urban Council 
and the members of the Highways Committee of the County 
Council with reference to the scheme of electric trams for the Stroud 
district, proposed to be carried out by Messrs. T. Nevins & Son. 
The proceedings were conducted in camera, but it is satisfactory to 
learn that an agreement was arrived at which will allow of the 
tramways being laid as soon as the necessary formalities have been 
complied with. 


Sunderland.— The first report of the municipal tram- 
ways has just been issued to the members of the Tramways Com- 
mittee. It covers the period from January lst, 1900, to September 
30th, 1901—21 months in all. The report is of an exhaustive nature, 
and outlines the scheme from its inception; it gives details of the 
lines for which powers to construct have been obtained, most of 
which have been already executed, the exceptions being :—A line 
to Fulwell, 3°46 miles; and the High Street East route 1°61 miles. 
When -these extensions are carried out, the system will consist of 
23°13 miles of single track. The inclusive cost per mile is £7,270. 
The net profit for the 15 months since the taking over of the trams 
from the private company, to March 31st (during which time the 
one track was taken up and the other substituted), was £4,757, 
which includes receipts both from horse aod electric traction, and 
the passengers numbered about 6} millions. For the next six 
months, however, the profit was almost doubled, being £9,829 
(although the period was only two-fifths of the former), and the 
number of passengers had increased from 64 millions in 15 months 
to about seven millions in six months. The net profits for the 21 
months were £14,500, and this is regarded as extremely satisfactory. 
The gross profits for the last half-year were £106,440, representing 
above 8 per cent. on the then capital of £202,033. 


Sydney (N.S.W.).—The electric tramlines have been 
opened for traffic in Pitt and Castlereagh Streets. The lines, says 
the British Australasian, are now along the four main arteries of the 
city. 


Underground Railways.—In the House of Commons 
last week Mr. G. Balfour informed Mr. M‘Laren that his attention 
had been directed to the number of new Bills deposited for the 
construction of underground tube railways in London, and he was 
considering the question of referring these Bills, as last year, to a 
committee, who would have regard to the public convenience in 
the selection of routes. 

The promoters do not intend to procced further with the 
Brompton and Piccadilly Circus Railway Bill, and the Central 
London Railway (No. 1) Bill, two of the measures which were 
suspended from the session of 1901. The latter proposed the con- 
struction of a loop at the City end, and is superseded by the larger 
* circle " proposal. 

It is announced that the Manchester tube railway scheme has heen 
abandoned. 


Weston-super-Mare.—The work of laying the tramways 
has been commenced, and it is stated that the greater portion of the 
line will be ready for opening early in April. 


Wimbledon.—A canvass of the frontagers affected by 
the L.U.T. proposals in Broadway, Merton Road, and Merton High 
Street shows that 75 per cent. are against the scheme, most of the 
remainder being apathetic. 


Woodford.—The D.C. will oppose the Walthamstow 


` Council's light railway scheme, so far as it affects Woodford. 


TELEGRAPH AND TELEPHONE NOTES. 


Abyssinian Telegraphs.—The Paris correspondent of 
the Times quotes the Journal de Djibouti to the effect that the 
Negus bas given instructions for the rapid completion of the tele- 
graphic and telephone lines between the Italian colony of Eritrea 
and his capital. "The telephone is in great demand between Addis 
Abeba and Harar. When first put up the wires were frequently cut 
by mischief makers, but the Emperor published a proclamation 
stating that anyone who cut a wire would have his hand cut off, and 
that the district where the injury was done would be condemned 
to pay a heavy fine, 


American Pacific Cable.—Reuter’s correspondent at 
Washington stated on 28th inst. that the Committee on Commerce 
in the House of Representatives. had decided in favour of the con- 
struction, operation and maintenance by the Government of the 
Pacific cable, and had ordered a favourable report to be made on 
the Bill for that purpose. The Committee amended the Bill so as 
to provide that the cable shall be of American make, if it can be 
supplied according to the highest standard and at а cost ро“ 
exceeding 10 per cent. above that of foreign manufacture. Arrange- 
ments for connections with Japan and China are authorised. As 
finally determined upon, the Bill provides for a Government cable 
between California, Hawaii and the Philippines vid tbe Midway 
and Guam Islands, or whatever route the President may consider 
most practicable. The cost is not to exceed $10,000,000, and the 
work of construction will be entrusted to the Army and Navy 
Department. Provision is made for Government messages and also 
for private messages at a rate not exceeding 25 cents a word to 
Hawaii and 50 cente to Manila. 


Hull Telephones.—The Hull Parliamentary Committee 
will oppose the National Telephone Company's Bill, in which the 
company asked that, in the cvent of the Corporation obtaining a 
license from the Postmaster-General to establish a telephonic com- 
munication within the city, the powers of the company, which they 
had acquired for the purpose of laying down underground wires, 
should continue, and the provisions of Sec. 3 of the Telegraph Act, 
1899, should apply. 


Manchester Telephones.—A conference of the repre- 
sentatives of the authorities in the Manchester telephone area has 
unanimously decided to oppose tho National Telephone Company's 
Bill. 

Persian Gulf.—It is reported from Constantinople that 
Great Britain intends to obtain permission from the Porte to erect 
a telegraph line through Turkish territory from Koweyt to Fao in 
the Persian Gulf, where an English telegraph station already 
exists. 


Scarborough Telephones.—The Municipal Telephone 
Sub-Committee having consulted Mr. A. R. Bennett on the question 
of а telephone license, bas written to the Post master- General for a 
map of the local telephone area, and the engineer is to prepare 
certnin plans. 


Swansea Telephones,—The Telephone Committee of 
the Corporation last week had before it Mr. A. R. Bennett's report 
on municipal telephones. He estimnted the revenue at £4,301 and 
the working expenses at £3,566. The committee decided to recom- 
mend the Council to apply for a license, and to raise a loan ; also 
that the tariff be £5 per annum for an unlimited service, or £3 and 
ld. per call. In his report Mr. Bennett says:—" It is evident that 
in your area there has been a mere scratching of the surface of the 
telephonic ficld and no more. But this is a fact which will require 
to assert itself gradually, and to begin with, I do not propose to 
provide for more than 1,500 lines, including 50 public telephones— 
that is to say, about double the present number of lines. Of these, 
again, I would provide for the immediate complete finishing of only 
one-half, say, 750 lines, including 25 public telephones; for the 
other half, ducts would be laid and provision made as regards space 
in switch-rooms, designa of switchboards, spare room on poles, &c." 
The capital expenditure Mr. Bennett estimates at 418, 000, the esti- 
mated revenue from 725 subscribers and public telephones, &c., at 


- £4,301, and the cost of working expenses and interest and sinking 


fund, £3,566, leaving a net revenue of £735 per annum, to be added 
to which would be £150 а усаг now paid to the National Telephone 
Company. Local intercommunication could only be had with the 
consent of the National Company, unless they came, as in some 
other places, within the Telegraph Act, 1899. This might be 
eflected whenever the Corporation exchange became the larger one. 
“Tn conclusion," says Mr. Bennett, “ I have no hesitation tn recom- 
mending the Corporation to apply for a license, and under it to 
construct and work a telephone system of theirown. With the 
advantages of underground construction, metallic circuits, modern 
instruments, and ready-made wayleave facilities, which would lie 
with the Corporation, doubt as to the thorough success of the 
undertaking cannot be reasonably entertained. The application of 
the tariffs I have proposed would certainly result in a substantial 
yearly profit, which could either be devoted to relieving the rates 
or to a further reduction in telephone charges.” 


Telegraph Interruptions.—In the House of Commons 
on 21st inst., in reply to questions as to the effect on the telegraphic 
and telephonic services of the storms towards the end of last year, 
Mr. Austen Chamberlain said that the November storm caused no 
total interruption between London and any commercial centre in 
the couniry, except intermittently during the night of the 13th with 
places in Scotland. On six days in the month, however, the delay 
onthe Glasgow circuits amounted to one hour and upwards; and 
this was also the case on four days in the month on the Neweastle 
circuits, on two days on the Liverpool circuits, and on one day on 
the Cardiff circuits. In December the wires to Glasgow, Liverpool, 
апа Newcastle were totally interrupted for the greater part of four 
days. Cardiff was not entirely cut off. On the direct wires between 
Newcastle and Cardiff the interruptions in November were from the 
12th tothe 15th, and in December from the 9th to the 19th; but, 
except fora short time, communication was maintained by other 
wires. Between Newcastle and Glasgow there was no total iater- 
ruption, but in December there was a delay of 35 minutes on the 
16th. The loss of revenue from the November interruptions was 
about £2,500, and from the December interruptions about 45, 500. 
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The cost to the Post Office of making good the November breakages 
was about £2,500, and the December repairs will probably cost 
А! £37,000. These sums do not include the expense incurred 
by the railway companies in carrying out their obligations to. the 
department. It will not be possible to prevent interruptions, but 
the Postmaster-General hopes that the measures which have been 
taken to strengthon the lines and to provide reserve wires will 
render them less serious; aud the continustion northwards of the 
Lirmiogham underground line will be of great help. 


Telegraphic Interruptions and Repairs :— 
CABLES, 


INTERRUPTED. REPAIRED. 
Latakie-Cyprus . ее ee oe ee ee June 20, 1899 Ф ' 6o 
Pars-Maranham % s March 1, 1900 .. ee 
Mole 8t. Nicbolas- Port au Prince A" Dec. 28, 1901 НА 
Alexandria-Laruaca .. ea is Jan. 19, 1902 .. Jan. 29 
Havre- Waterville m S a a .. Jan. 27, 1 ete 
Shanghai-Hong Kong .. M же kx .. Jan. 24, 1902 
LAXDLINES :— 

Na Hanekin" on Persian territory .. . Feb. 94, 1900 .. T 
Oommunication with perepanils and Cartagena Dec. 8, 1900 ss 
Cap Haitien-Port ава Килсе, «s ae .. Jan. 22, 1902 ‚ Jan. 28. 
nertsch-Snkhoum .. Jan. 29, 1902 Jan, 94. 


Underground Telegraphs.—The Glaseow Chamber is 
to co-operate with the Edinburgh and other Scottish Chambers in 

arranging a deputation to the Postmakter-General to urge the 
Government to expedite as far as possible the completion of under- 
gromd telegraphic communication to Scotland. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—February 12th. Tramway poles, bases and 
trimmings for Corporation. See “ Official Notices " January 24th. 


Aberdeen.— February 15th. Overhead equipment, poles 
and bonding; also cables for three tramway routes. 
Notices" to-day. 


Belgium.—February 15th. Proposals are being invited 
by the mnnicipal authorities of Lourain for the lighting of the 
public streets by electricity or gas. 


Belgium.—March Ist. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. See our "Official 
Notices " January 3rd. 


Birkenhead.—Tho Corporation invite tenders for sup- 
plies of tools, bolta, nuts, steel, &c., brushes, gun-metal, block tin; 
points and oils; rubber goods ‘and packing; ; cement and sundries ; ; 
a« required at the electricity works for the year ending March 31st, 
1903. Particulars, &c., from Electrical Engineer, Generating 
Works, Craven Street, Birkenhead. 


Birkenhead.—February 11th. Feeder mains, pilot 
wires, and distributing mains for Rock Ferry and district for the 
Corporation. See Official Notices” January 24th. 


Bournemouth.—February 12th. Steel poles, overhead 
lines, section boxes, are lamps, poles and carriers, for the T.C. See 
“ Oficial Notices to- day. 


Brighton.— February 10th. Ten tramcar bodies, trucks, 
and electrical equipments for the Corporation. Вее “Offcial 
Notices ” to-day. 


Croydon. February 17th. 
care with motors, &c., for SM 
Jannary 24th. 


Dulverton.—The E.L. Committee invites proposals for 
lighting the town. See '' Official Notices " to-day. 


Fulham.—February 26th. Two 50-Kw. steam dynamos 
and boosters, four dryback marine boilers, battery, and wiring for 
2,000 lights, for the Guardians. See “ Official Notices " to-day. 


Glamorgan.—The County Council is now inviting 
tenders for the erection of an electric plant house at Bridgend 
Asylum. Particulars of W. E. R. Allen, County Council Offices, 
Cardiff. 

Glasgow.—February 21st. Switchboard extensions for 
the Corporation. Sec “Official Notices” to-day. 


Hamilton.—February 6th, The T.C. wants offers from 
companies willing to leasc the electric lighting order. See “Official 
Notices " to-day. 

Hammersmith.—February 12th. Electrical stores and 


Welsh coal, 12 months’ supply for the Council. See Official 
Notices to-day. 


Leeds.—Concentric (high tension), two-phase (low ten- 
sion’, and L.T. triple-concentric paper cables for the electric light- 
iog department. Bee “ Official Notices " to-day. 


Leyton.—February 13th. Steam and other piping for 
U. D. C. electricity works. See Official Notices January 24th. 


10 double-deck double-truck 
See Official Notices“ 


See Official 


London. — February 12th. ln a list of details required 
by the London School Board for twelve months we observe “ elec- 
trical necessaries " for the Shaftesbury. Forms of tender, &c., at 
the offices, Victoria Embankment. 


London.—March 4th. The L.C.C. is wanting tenders 
for 100 or 50 double-deck double-bogie tramcars for conduit lines 
in South London. Drawings, &c., at the County Hall, Spring 
Gardens, S. W. (£3). | 


Lytham.—January 31st. The U.D.C. invites tenders 
for the erection of engine and destructor houses, and cottage ; and 
for two centrifugal pumping engines, steam dynamo, electric light 
fittings and travelling crane. Specifications, &c., of the engineer to 
the Council, Mr. A. J. Price, U. D.C. Offices, уаш. 


Manchester,—February — 18th. Condensing plant, 
cooling towers and feed water heaters for the Corporation. See 
“ Official Notices January 24th. 


Middleton.—February 1st. The Corporation wants 
tenders for the electric wiring and fitting of the Free Library, 
Long Street, and Technical School, Suffield Street. 


Newcastle. February 12th. The Corporation wants 
tenders for laying 14 miles of single line tramway, “с. Specifica- 
tions from the City Treasurer (£3 3s.). | 


Oban.—The Town Gouncil wants tenders for wiring con- 


sumers’ premises on the “easy system. Apply to Mr. Alex. Black, 
Town Clerk. 


Rochdale.—February 2nd. Lighting switchboard 
extensions for the Corporation. See ''Official Notices" January 
17th. 


Rockhampton (Australia).—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRIOAL REVIEW, January 10th. | 


Salford. — February 8th. 
current motors for the electricity works. 
January 24th. 


Shipley.—The Г.О. is inviting tenders for the con- 


Two 150-KwW. continuous 
See “ Official Notices " 


. Struction and reconstruction of about 13 miles of double line. 


Shipley.— February 10th. Traction switchboard, boosters 
and balancers, switchboard alterations, for the Council. See 
“ Official Notices" January 24th. 


Spain.—February 2nd. The municipal authorities of 
Elgirbar are inviting tenders until February 2nd, for the establish- 
ment and equipment of a central electric lighting station in the 
town. Particulars may be obtained from, and tenders are to be 


. sent to, El Secretaria del Ayuntamiento de Elgirbar, Spain. 


Spain.—February 9th. Tenders are being invited until 
February 9th, by.the Municipal authorities of Iran for the con- 
cession for the clectric lighting of the town. Tenders arc to һе sent 
to E] Exmeo Ayuntamiente Constitucional, Irun, Spain, whence 
particulars may be obtained. 


Sunderland.—February 6th. 10 double and four single- 
deck car bodies, trucks, &c. See “ Official Notices" January 17th. 


Walsall.—January 31st. One each 500-H. p. and 25- 
H.P. high speed engines, and 350-Kw. and 16 kw. dynamos for the 
electricity department. See Official Notices” January 17th. 


West Ham, — February 11th. Engine room -stores, 
cable, boxes, transformers, lamps, electrical instruments, &., for the 
Council. See “Official Notices" to-day. 

Wigan,—February 3rd. Cables and trolley wire. 
“ Oflieial Notices“ January 24th. 


See 


OLOSED. 


Bilston.—The contract for certain electrical plant for 
the Bilston sub-station of the Midland Electric Corporation for 
power distribution has, according to the Contract Journal, been 
placed with the British Westinghouse Company at 25,850. The 
lowest tender was that of the Lahmeyer Electrical Company at 
£3,565, and the highest that of thc Electrical Construction Company 
at £10,070. 


Brecon.—The Committee of Visitors to the Brecon and 
Radnor Joint Counties Asylum have accepted a tender for carrying 
out the electric lighting of the building at a cost of £3,420. 


Coventry.—The E.L. Committee of the Corporation 
has decided to recommend the acceptance of a tender of Messrs. 
J. and Н. McLaren for a 1,000-н.р. engine at £4,275, and a tender 
of the British Schuckert Company for a 600-x w. two-phase alternator 
at £1,680. 


London County Council.—At a meeting of the Council 
on Tuesday the Fire Brigade Committee reminded the Council of 
the recent acceptance of tie tenders of Messrs. Ellis, Potten & Co. 
to wire and supply fittings at the West Hampstead, East Greenwich 
and Perry Vale fire stations and the Homerton sub-station, and to 
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carry out similar work at the Manchester Square and Bishopsgate 
Stations. As the firm had signed the contracts in respect of the 
first four mentioned stations, the order was given for the work at 
the West Ham d and East Greenwich Stations, which were 
nearly finished, but, by the desire of the contractors, the issue of tbe 
crder with regard to the Perry Vale and Homerton Stations was 
suspended. The Committee stated that the progress made by the 
company with the work at West Hampstead and East Greenwich 
had not been véry satisfactory, and the contractors now asked, in 
view of their financial position, that they might be relieved of the 
work as regarded all the stations except those two which they bad 
undertaken to complete shortly. The firm had been notified of the 
acceptance of their tenders for the Bishopsgate and Manchester 
‘Square Stations, but, up to the present, they had not signed the 
contracts, and, under the circumstances, the Committee expressed 
the opinion that it would be well to relieve the firm of their respon- 
sibility in respect of the work at Perry Vale, Homerton, Bishops- 
gate, and Mauchester Square, but that the firm should not be 
allowed in future to tender for any work for the Council. The 
Committee submitted recommendations to this effect, which were 
carried. 


Pontypridd,— The D.C has accepted the following tenders 


for the supply of plant for lighting and tramways. There were 
341 tendera :— 
£ 8. d. 
Boilers, Babcock & Wilcox. Vs 5611 2 0 
Engines, Coombe, Barbour & Co., Belfast es 5210 0 0 
Dynamos, Greenwood & Batley 8401 0 0 
Balancers, British Westinghouse Compa pany 760 0 0 ^ 
Switchboard, &o., divided between Forsat and 
Kelvin and White $^ T ei 2478 0 0 
Fitter's shop, Newbolds T 594 0 0 
Travelling crane, Chatteris 455 10 0 
Arc lamps, Johnson & Phillips 788 5 0 


The total en aiok to £17,292 178. 


Willesden.— The Guardians have received the following 
tenders for the electric light and power installation at the new 
Infirmary, Acton Lance, to the specification of Mr. Morgan Williams, 
M. Inst. C. E. 


| nono | 
Becton B. Section | Section Total 
| A. Engine C. D. amount of 
Name. | Boiler and Wiring | Crane, tender for 
| house battery | and | motors, complete 
plant. room , mains. fans. works. 
—2 plant. | 
| a 
| 41 —— ne e 
£ s] £ s £ s.d £ 8. E в. d 
Carrick & Ritchie — — — *86 0 — 
J. кашк ы Bons — — — i5 o i = 
Вераю; & Co. "e - |i % — P XE 
— — 2,861 00 — | — 
Tokers i L; dq. 4829 0| — ш” we d x 
Danks & Co. ..  ..|40810| — = = д^ мшш 
Lowcock & Со.. * 992 0 — — — — 
Davey, Paxman & Со. 8,678 10 | 2,815 10 — — — 
Do — 8,025 4 — — — 
js — | 8,1951 = a — 
Holmes & Co. .. — 3,073 0 — 597 0 — 
Do. — 8,298 0 — — — 
Do. же 8.018 0 = = — 
— 118 — IMS = 
Electrical Construction | — | 8,697 0 ex 701 0 m 
Brush Eleotrioal Co. — 2.8520 — 532 0, — 
Biemens Bros. .. T — 2,800 0 — 633 0 — 
Do. — i290 — 2 E 
Mather & Platt .. — | 2946 0 = 651 0 Ви 
Do. ji — | 2,926 0 — 544 0 
b. — | «4 ,Ü UN vx 
Geipel & Lange — | HE У 1,802 0 0 + 891 10 — 
— | 2,866 sen =з = 
кена Eleotrio Wir- | — | 2,258 10 0 — — 
ing Co 
rompon & at .. 3,571 0 2,882 0 1,612 00 642 0 9,707 0 0 
cep | | | 
озона Phillips . | 3,795 0 | 9,760 0 | | 1 559 16 8 E 55 0 — 
о. э — | - O | 8,764 16 8 
fpagnoletti & Co. * — — 1 989 | 140 — | 
Alley & роон . | 5,106 0 | 3,015 0 2. 115 00 1.540 0 11 n 0 0 
o 2c] — | — — 1,215 0 — 
Spencer & Co. * — — — | ^'110 0 — 
Bruce Peebles & Co. — 2,9610 — ИС — 
Leal, H. M. : E. TE M ain в | ee 
4 -- | -— : — — 
Strode & Co. — — | 2.6 5 16 0 oe — 
Newton Electrical —- 2675 0 — 275 0 — 
Works, Ltd. | 
Mavor & Coulson — 2,864 17 — 565 10 — 
Do. — 2,953 7 = РЕ | 25 
Do. — 2.981 17 — — — 
Do. — 3,031 1 — — — 


* Tender for portion of a section only. 


Woolwich.—The following is a list of tenders received 
for electrical instruments for the Woolwich Borough Council's elec- 
tricity department (engineer and manager, Mr. J. B. Mitchell) :— 


Siemens Bros. & Co., Limited . £781 10 0 


Elliott Bros. e e 0... 620 5 0 
Kelvin & James White, Limited ae Р 618 16 0 
Everett, Edgcumbe & Co. Limited (accepted) 526 12 6 
International Electric Company, Limited d incomplete) 138 7 0 
Gambrell Bros. (offer incomplete) .. 86 1 0 


— Ó—— 9 


Royal Society.—Among the papers down for reading 
yesterday afternoon was one by Prof. E. Wilson on “The Distribu- 
tion of Magnetism as affected by Induced Currents in an Iron 
Cylinder when Rotated in a Magnetic Field." 


FORTHCOMING EVENTS. 


Friday, January 31st. —At 9 o'clock. Royal Institution of Great 
Britain. Discourse by Prof. A. Cram Brown, F. RS, 

„The Ions of Electrolysis.” 
At 8 o’cloek.—Electro-Harmonic Society Smoking Concert. 
Saturday, February 1st.—At 2.30 p.m. Institution of Electrical 
Engineers (Students' Section). Visit to the Willesden 
Station of the Metropolitan Electric Supply Company. 


Monday, February 3rd.—At 7.30 p.m. Society of Engineers. 
Meeting at the Royal United Service Institution, 
Whitehall Inaugural address by Mr. Percy Griffith. 

Thursday, February 6th. —At 8.30 p.m. Röntgen Society. General 
meeting, at 20, Hanover Square. Paper by Mr. 
E. W. Н. Shenton on “A System of Radiography.” 

At 6 p.m.—Chemical Society. Paper on "An Investiga- 
tiou into the Composition of Brittle Platinum," by Mr. 
W. H. Hartley. 

Friday, February 7th.—At 8 p.m. Institution of Junior Pigna 
Meeting at the Westminster Palace Hotel. Paper o! 
“The Electric Passenger Elevator,” by Mr. William J. 
Cooper. 

Monday, February 10th.—Institution of Electrical Engineers 
(Newcastle Section) Meeting. Paper on “ Electrical 
Legislation and Finance,” by Mr. H. W. Handcock. 

Tuesday, February llth.—At 9 p.m. Institution of Electrical 
Engineers (Glasgow Section). Mecting at the 
Institution of Engineers and Shipbuilders, 207, Bath 
Street. 

At 7.30 p.m.—Institution of Electrical Engineers Man- 
chester Section). Meeting at Owens College. Paper 
by Mr. C. E. Stromeyer on Steam Boilers. 

Wednesday, February 12th.—At 7.30 p.m. Institution of Electrical 
Eogincers (Birmingham Section). Meeting in the 
Physical Theatre of the University. 


NOTES. 


Errata.— In Mr. Mervyn О” Gorman’s remarks on wire- 
less telegraphy on page 201, the following corrections should be 
made:—Line 3, for "by coherer relay," read "by a coherer ;” 
line 8, for “ therefore,” read ‘“futhermore”; paragraph 3, line 1, 
read Various branches of electric science are во much interlocked.” 
In our leading article to-day, for Sir James, read Sir Joseph Dims- 
dale. 

Companies and Street Traffic.— At the London County 
Council meeting last week, on the motion of Mr. Foster, seconded 
by Mr. S. Sankey, the Council resolved to refer to the Highways | 
Committee to consider and report as to the best means for the 
Council to procure such statutory powers as to secure that all persona 
or companies having Parliamentary powers to open the roads should 
be compelled to give adequate notice to the Cuuncil before exercising 
such powers, and that the Council should have the power to make 
euch regulations and have such supervision as would ensure the work 
being done expeditiously and with full regara to the public safety 
and business interests. 


Lectures.—Prof. W. Robinson recentiy delivered the first 
of a series of three popular lectures on Electric Light and Trac- 
tion " at the University College, Nottingham. 

At the Cleveland Institution of Engineers at Middlesbrough on 
21st inst., M. B. de Szyszkowski, of Paris, read a paper on “ Elec- 
trical Aceumulatorg." — , 


Memorial to Principal Viriamu Jones.—The Times, 
on Saturday last, contained the following interesting paragraph :— 
“The determination of the fundamental unit of clectrical resist- 
ance by the late Principal Viriamu Jones ranks among the most 
important of such determinations, and justly acquired for him a 
foremost position among physicists. This dctermination was carried 
out by means of a modification of the Lorenz method, and a 
machine for the purpose, on which he spent £400, was erected by 
Principal Jones at the University College at Cardiff. He was, 
however, of opinion that improvement was possible, and accord- 
ingly the Drapers' Company, in 1898, in recognition of bis signal 
gervices, both to science and education, voted to him the sum of 
£700 for the construction of more perfect apparatus. This appa- 
ratus he proposed ultimately to set up at the National Physical 
Laboratory, where preparation had been made to receive it. His 
illness and death prevented the realisation of these hopes, but the 
Drapers’ Company have, with great generosity, and with a view of 
showing their appreciation of his merits, confirmed their vote, and 
announced their intention of putting the sam of £700 at the dis- 
posal of the Committee of the laboratory for the complete equip- 
ment of a Lorenz apparatus as a memorial to Principal Jones. The 
apparatus is to be erected under the supervision of Prof. Ayrton, 
F.R.S., and the director. This valuable gift has been accepted by 
the Committee of the laboratory. A tablet will be affixed to the 
apparatus stating that it was presented by the Drapers' Company in 
memory of Principal Viriamu Jones, and in recognition of his 
great scientific attainments.” 
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Architects and Commission on Electricity Contracts. 
Nr. Justice Bucknill made an important statement at Lancaster 
Assizes on Monday affecting the question whether architects are 
entitled to charge commission upon the electrical portion of con- 
tracts, when the latter are under the superviaion of an electrical 
engineer. The sum of about £500 had been spent by the defendants, 
Messrs John Scott and John Gardner, in equipping the Alhambra 
Music Hall, at Morecambe, with electrical plant, and in a claim for 
£379, balance of money owing as commission, the architect, Mr. 
Herbert Howarth, of Morecambe, included the sum expended by 
the defendants on the electrical plant and wiring. The electrical 
engineer who had charge of the work, Mr. Bragger, gave evidence 
on behalf of the plaintiff, and stated that he found Mr. Howarth 
bad commission on the wiring, it being originally intended to take 
the electrical current from the town'ssupply. When defendants 
decided to put in their own plant, he consulted with Mr. Howarth, 


and got a plan of the cellar from him. Тһе cellar was. 


lowered to give room for the dynamos. In other places, 
uoless specially mentioned in the contract, he had known archi- 
tecis receive commission on the electrical part of the contract. 
Daring the hearing of the case his Lordship said he should want & 
grat deal of evidence to satisfy him tbat when electrical machinery 
was put down under the supervision of an electrical engineer, the 
architect was entitled to charge commission on the engine and 
plant. His personal opinion was that with regard to the alteration 
of avy part of the ground to prepare the engine beds, where there 
was potential danger to the foundations already put in, the 
architect would be entitled to charge commission to that extent, 
bot not upon the capital put into machinery and electrical plaot. 
His experience was that architects knew very little about electrical 
matters, and these were dealt with by expert engineers.— The case 
was adjourned to Manchester Assizes. 


Mr. Wrights Paper on Demand Indieators.— In the 
article which appeared in our issue on January 10th, it is- rather 
implied that the Electrical Power Distribution Co. and the 
Brompton Co. have adopted the new tariff and are using demaud 
indicators. This is not so, at any rate iu the case of the 
Brompton Co. 


Electrical Volunteers,.—On Saturday last another 


company, consisting of Lieutenant J. H. Stubbs and 51 non- 
commisioned officers, left for active service in South Africa. The 
men sssembled at the Electrical headquarters, Regency Street, 
Westminster, and entrained at Waterloo for Southampton, where 
they embarked on board the Dunottar Castle. 


Appointments Vacant.—Shift engineer for the Sheffield 
Corporation tramways power station at £120; clerk for the Man- 
chester tramways traffic superintendent’s office at £150. Tem 
draughtsman for Southend; shift engineer for Sheffield tramways 
at £120; various assistants are wanted by the County of Surrey 
E. P. D. Co., Limited; a resident engineer at £150 for Oban; and a 
junior shift engineer for Swansea electricity works. 


Personal.—The New York Electrical World announces 
that Lord Kelvin is to visit the States once more early next April, 
doubtiess accompanied by Lady Kelvin, and adds: “The great 

hysicist is now well advanced in years, and we are heartily glad to 
earn that he is in such robust health as to be equal to a long ocean 
voyage. Electrical engineers will, of course, take proper steps to 
show him honour." E 

We are pleased to learn that ex-Bailie Paton, convener of the 
Glasgow Corporation Tramways Committee, who has been seriously 
ill for some time, is now out of danger. 

Mr. W. 8. Brooks, B.Sc., of Barnsley, has been appointed lecturer 
and demonstrator in physics and electrical engineering to the 
Technical School, Norwich. 

Mr. E. Rotter, A. M. I. C. E., has resigned his appointment as 
general manager of the Portsmouth Corporation tramways, resuming 
his former position as engineer, in order that he may engage in 
private practice. Mr. Rotter has been retained by the Provincial 
Tramways Company as consulting electrical engineer for the Ports- 
down апа Horndean Light Railway, and will be appointed con- 
sulting engineer to the Portemouth Corporation tramways on the 
completion of their conversion to electric traction. 


Ferranti v. British Thomson-Houston Company.— 
Mr. Justice Swinfen Eady on Wednesday gave judgment in this 
action, which was one to restrain an alleged infringement of an 
electric patent. The term of the pateut had expired, aud the 
question came to be one of damages caused by the alleged infringe- 
ment durmg the run of the patent. His Lordship found that the 
defendants had not infringed, and the action accordingly failed, 
with costa. 


Obituary.—The death occurred recently of Mr. Samuel 
Dixon, engineer, of Messrs. Kendall & Gent. Mr. Dixon was a 
past-president respectively of the Manchester Section of the 
Eagineering Employers’ Federation and of the Manchester Associa- 
tion of Engineers. Many engineering firms were represented at 
the funeral, which took piace at Marple on 23rd inst. 


Electrical Machinery in Warships.—The Times of 
21st inst. published the following interesting announcement from 
A Naval Correspondent” :—“ The Admiralty have quite recently 
decided —in connection with the care and maintenance of certain of 
the more important portions of the machinery supplied to British 
men-of-war—to make a change which may possibly have far-reach- 
ing resulte. The engineer officers ofaship have hitherto been 
required to undertake the charge of, and to be responsible for, the 


maintenance in a state of efficient working order of the following, 
among other parte of the machinery:—All steam and hydraulic 
pumping and other engines for loading and working the guns, for 


supplying ammunition, and for turning turrets, barbette platforms, . 


and other forms of gun mountings; all Whitehead and other 
torpedoes, and submerged tubes and gear; and all electric light 
engines and dynamos. It has also been a special instruction to the 
captains of ships in regard to the torpedoes, that the dy uamos 
aud engines for driving them are in charge of the engineer officer, 
who is responsible for theit mechanical and electrical efficiency." 
The result of this arrangement, by which one man was responsible 
for the effective working of a machine and another for its efficient 
use, was not always happy, and somewhat conducive to friction. 
Moreover, it has had a distinct bearing on the burning question of 
the position of the engineer officers of the Navy, and bas been one 
of the principal arguments used in the rather heated discussion 
which has arisen out of that matter. By thé new regulations all 
this is to be altered. The gunnery lieutenant is in future to take 
charge of all the hydraulic machinery which is in any way connected 
with the gun mountings, while the torpedo lieutenant is tə he 
responsible for the dynamos, motors, torpedoes, and all the fittings 
which have to do with torpedo armament. All these matters have 
thus been removed from the care and control of the engineer 
officer, who will now be simply required to provide steam to work 
the dynamos and hydraulic engines. Tbat the Admiralty are 
quite alive to the importance of the step which they have taken is 
shown by their call for reports on the subject of the provision of a 
staff for the assistance of the gunnery and torpedo lieutenants in 
carrying out work of this special nature. It is intended apparently 
tbat the new rating of electrician shall assist the torpedo lieutenant, 
and probably some similar rating will be supplied to assist in look- 
ing after the hydrauli? machinery. Whether the change has bten 
decided on upon good and substantial grounds, and whether it will 
make for increased efficiency, are questions which must be left for 
time and experience to demonstrate. It would seem, however, 
that there is a very gencral opinion among naval executive officers 
that the answer will be in the affirmative.” 


Foreign Electric Plant.—It is satisfactory to find that 
the imports of foreign electrical goods and apparatus in this country 
ate not on so large a scale as formerly. During December last such 
imports attained a value of £54,447 as compared with £52,961 in 
the previous montb, and £147,205 in December, 1900. Daring the 
whole of the past year the imports only amounted to а value of 
£849,257 as against £1,265,946 in 1900. 


Grease Chariots.— On the Union Traction Company's 
system for Philadelphia all the curves on the line are greased at 
least once a day. 'To send men round on foot would render it a 
slow process. It is unpleasant to passengers for the grease men to 
go about on the cars, and each man ís therefore provided with a 
small pony cart on two wheels sufficient to carry two pails of 
grease, sand, salt, a switch iron and a broom. Some curves are 


` greased as often as four times daily. The cart is sufficient to carry 


everything а man will require in a day. We believe that the 
greasing of curves is an undoubted economy, and one that might 
with advantage be adopted more than it has been. The practice of 
sending the men round in a small trap instead of letting them work 
their will on passengers is also a good one. On the steam railroads 


of this country it appears to be the practice for the dirtiest men 


from the engine sheds to be sent home by the trains just when 
cleaner people are going home. Any consideration for passengers 
is of course out of the question. 


THE CENTRAL STATION ENGINEER. 


Personal.—Mr. C. A. BLASCHECK, of Norwich, has been 
appointed electrical engineer to the Canterbury Town Council, in 
succession to Mr. Norman Staniland. 

Mr. H. HowanBp, of the Leicester electric lighting department, 
has been appointed chief assistant distributing engineer to Man- 
chester Corporation E.L. and Tramways Department. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Easton & Co., Limited (68,181).—Particulara of registered 
mortgages and charges: — Date of creation of mortgage or charge, May 17th, 
1901; amount secured, £150,000 first mortgage debenture stock; date of resolu- 
tion creating debenture stock, December 13th, 1900; property charged, all and 
singular the freehold and leasehold property of the company, and all letters 
and patent rights, and alithe undertaking and business of the company, includ- 
ing unpaid capital ; trustees, The London Trust Company, Limited, 37, Lombard 
Btreet, E.C. 


SUPPLY STATION ACCOUNTS. 


WHEN we dealt with the 1898 and 1899 

Bath accounts of the electricity undertaking of the 

Corporation Bath Corporation, the remark was made that 

Electricity they showed a considerable improvement. This 

Accounts. comment applies with even more force to the 

accounts we analyse below. The output is 

largely increased, the costs have been reduced, and the net loss 

(although still over £1,200) is only two-thirds of what it was in the 
previous year, 
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GENERAL STATEMENT. 


1899. 1900. Ino. 
Total capital expenditure .. 463,006 £278,150 £15,444 
Number of units sold 388,208 (006,576 218,668 
Maximum load in W. ЧЕ 382 493 111 

No. of 30-watt lamps connected — 24,698 = 
Gross revenue З - .. £7,296 £11,768 £4,467 
Gross expenditure... T .. 45, 123 £7,419 22,296 
Gross profit 2,173 £4,844 £2,171 
Average price per unit sold 4'83d. 4:818. — 02d. 


The average price for energy bas been practically maintained, 
nud there is little change in the revenue statement. Pank interest 
accounts for the rise in the average from all sources. The output 
was taken in large part by the publie lamps, being distributed as 
follows :— 


Units Sold, public Sold, private Number of 
generated. lamps. consumers. public lamps. 
1897 514,224 138,200 176,520 88 nrcs 
1898 537,052 169,385 187,315 87 arca and 21 inenn- 
i descents of 16 cP. 
1899 569,986 179.261 208,947 88 nres and 13 incean- 
descents of 50 c.r. 
1900 858,103 253,762 353,114 155 Jumps of 600 watts. 


The maximum load during the vear was 498 Kw.. to meet which 
1,000 kw. of installed plaut. was available, The charges in force 
are, private lighting 5d. and power 3d. per unit; publiegamps;each 
£25 per annum. ; | 
REVENUE STATEMENT. 


1899. 1900. 
Gross. Perunit. Gross. Perunit. Inc. 


Sale of energy .. £6,996 4:334. £10,908 431d. — 02d. 


Meter rente 259 164. 375 15d. — Old. 
Bale of material, &c. .. — .. 33 02а. 57 02d. ‘00d. 
d i , &o., and Я : 
r 8 — 428 17d. 17d. 


. 47,296 451d. £11,208 465d. +144. 


Gross revenue 


Mr. Metzger, who left Bath for Manchester a few montbs ago, 
must be congratulated upon the reduction during his last vear of 
office of the works costs by nearly 4';d., and total cost by almost 1d. 
per unit, in face of an increase in the coal item of nearly zd. 


Cost оғ PRODUOTION. 
1899. 190. 
Gross. Per unit, Gross, Per unit. Ino. 
Oo all. А .. £1,701 105d. £3,075 1:924, +174. 
Of waste, water, andengine} 554 34d. 519 "20d. — “140. 
Did. — 04d. 


roo А 
Salaries and wages incurred 

in generation and distribu: | 1,032 64d. 

tion, attending street lamps 


airs and maintenanoe of | 


1,441 


buildings, engines, boilers, 394 25d. 532 


dynamos, &c. 


Works coste ... £3,681 2:28d. £5,567 2°20d. — 08d. 
7 anigemen "A ЕТ 131 08d. 276 114. + 03d. 
eer, secretary, 25 1,084 67d. 1,369 54d. — 19d. 
General establishment : i 
iere ie 3 ed 208 ‘13d. 203 084. — 05d. 
surance m 
ke rr m oy 19 ‘Old. 4 00d. — 014. 


£5,123 3°17d. £7,419 293d. — 24d. 


Total coste 5° 


The financial position is greatly improved by the increase in 
revenue. То obtain this, the expenditure was only augmented by 
half the extra reccipts, and the £2,171 thus carried to net revenue 
account covered the additional financial calls, amounting to £1,605, 
and left £566 to diminish the previous loss of £1,805 to £1,239. In 
a vear or two Bath ought to be able to pay its way. 


PROFIT STATEMENT. 


1899. 1900. 
Interest on loans .. .. .. ‚. «.. .. £1,732 £3,178 
Sinking fund for repayments : 2,246 2,405 
Net profit carried forward oo ee wee) —1,80£ —1,239 


Gross profit m 


CITY NOTES. 


Sussmann Electric Miners’ Lamp Company. 


THe report to be submitted at the meeting on the 11th prox. states 


that the accounts cover the period from the reconstruction in 
August, 1900, to December 31st last, and show that 20,677 shares 


were : pplied for and allotted credited with 17s. 6d. per share paid 
up, and that the cash actually received amounted to £2,584. Out 
of this sum £1,254 was of necessity paid away to satisfy the 
liabilities of the old company and the liquidation expenses, 
During the above-named period every effort bas been made to 
effect sales of the lamps both by personal visits to collieries, inter- 
views with colliery owners, and by means of correspondence and 
circulars, but the directors regret to say with only very indifferent 
success. Several important collieries have had sample installa- 
tions of the lamps, and in each case with favourable results, but 
the owners do not seem disposed to lay aside the oil lamps in 
large quantities in favour of the Sussmann. In the present con- 
dition of the colliery world it seems a fixed resolve not to embark 
in the ontlay of any additional capital. The-directors, in common 
with all the shareholders, feel the keenest regret that an invention 
so eminently useful and practical as the Sussmann electric miners’ 
lamp has not been appreciated at its true worth by colliery owners, 
especially so as it has received the most completc approval wherever 
it has been used, and ft has also been very favourably reported on 
by the leading miners' experts of the day. 'The endless delays 
affecting negotiations for the sale of some of the foreign patenis 
forbid the directors from holding out any hope of success on this 
point. The only alternative to liquidation is for the shareholders 
to take up the whole of the unpaid capital of 9,323 shares credited 
with 17s. 6d. paid, which would give the company a further 
working capital of £1,165. Alternately, under all the cireum- 
stances, the directors have come to the conclusion that the share- 
holders should not bs asked to embark any further capital in the 
business, but submit to them the desirability of a final liquidation 
of the company and the sale of all the patents for the best price 
that can be obtained. 


Typewriting Telegraph Corporation. 


Tux adjourned meeting of this company was held on 23rd inst. at 
Winchester House, Sir James Fergusson, M P., presiding. Sir James 
explained that the poll taken on the proposed adoption of the 
committee's report— which recomended that the board should be 
called on to resign—had resulted in favour of the committee by a 
large majority. The directors, being desirous of giving effect to 
the shareholders’ wishes as quickly as possible, had conferred with 
the committee as to the best course to pursue. There were at 
present five directors, the maximum number under the articles being 
seven, and it was, therefore, proposed that two members of the 
committee should be elected to seats on the board on this occasion. 
In order to make their resignation effective, the existing directors 
tad to give a month's notice of their intention, and they would do 
thisnow. It would be possible in this way to carry on the business 
during the interval which must elapse before tne election of a 
new board. Mr. А. J. P\RKER (chairman of the committee said, 
according to the Tim.s report, that the arrangement referred to by 
chairman had the approval of his colleagues. He added that Mr. 
Wilfrid King, as the representative of the Exchange Telegraph 
Company on the directorate, would retain his scat. After a short 
discnesion, Mr. Parker and Mr. G. H. Chantrey were elected 
directors, and the meeting was adjourned sine die, it being under- 
stood that the shareholders would be again called together when 


the constitution of the new board was completed. 


Pe 


Prospectus, 


IN our Business pages to-day will be found the prospectus 
of the Trafford Power and Light Supply (1902), Limited, 
whose nominal capital is £150,000 in £1 crdinary shares, 
and £75,000 43 рег cent. debenture stock. The present 
issue consists of 94,500 ordinary shares, and £50,000 of the 
debenturea all at par. The objects of the company, which are 
already pretty familiar to readers of the ELECTRICAL REVIEW are 
stated in detail in the prospectus, so we need not refer to them at 
length here. We may refer readers to the ErEgOTRICAL RBVIEW 
for November 1st and 8th, 1901, in which an illustrated description of 
the worksof the company appeared. If there is one district which 
has stood out as a very desirable situation for the establishment of 
new manufactories during the past few years, it is that, of Trafford 
Park, and for these and other purposes, applications for electrical 
energy have already been received to the amount of 2,629 Kw. It 
is considered that the present demand is sufficient to put the 
company on a substantial profit-earning basis, and of course many 
new works and factories are to be set up in the locality, which will 
doubtless draw upon the company's commodities of Mond fuel gas, 
and electrical energy. ‘The list closes on Thursday, February 6th. 


Direct United States Cable Company. 


Sin JAMES PENDER presided "in the absence of Mr. E. M. Under- 
down) at the meeting of this company held on Tuesday 8f 
Winchester House. In moving the adoption of the report, of which 
we gave an abstract last week, he said that the revenue for the ex 
months to December 31st, after deducting out-payments, amounte 

to £49,589, while the working and other expenses absorbed £21,558, 
leaving a balance of £25,031 as net profit, making with £3,532 
brought forward, а total of £31,563. The manner of its appro 
pri:tion was stated in the report. The revenue showed « reduction 
of £045, which must be considered satisfactory, having regard to 
the fact that an additional competing cable had only been workiny 
four months in 1900 as against the full half year in 1901. The pay- 
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nent for Sunday duty accounted for.» small addition to the 
ilie account at stations, and the necessary renewal of testing 
apparatus ab the Halifax station accounted for some additional 
outlay, £47 appeared for repairs of cables, but this was only fur a 
‘barge in respect of the renewal of a street cable running from the 
cable hut to the station in the city of Halifax. They had bad no 
ea cable repairs in the half-year; the main and shore sections 
worked, and were continuing to work, very satisfactorily. Since 
the practical renewal und relaying of some miles on the Irish side 
lat year, the duplex working had been most satisfactorily carried 
„. Ide reserve fund had been increased by £17,020, bringing it 
to £448,000. The investments bad been increased by £18,133, 
binging the total up to £438,768 at cost price—the present 
market nlue is more than £10,000 in excess of cost. The cable 
wis az good аз new, and their relations with the associate companies 
wotinned good, and when they were doing very fair business, he 
did not think there was—with onc exception—much to be said. 
The exception was in reference to a great deal that they bad heard 
aud read about in reference to the Marconi system of wireless 
tdegmphy. The general consensus of 
far as he could hear, was against the Marconi system having 
му efect commercially as against short or long-distance 
cables He had made many inquiries, and found experts all of one 


opinion. Years ago Lord Kelvin said he had very grave doubts. 


that it would ever come out as a commercial success. No 
Шеш had been made to bring it out on a working basis. 
Although messages had been sent, they had been from ап 
experimental, rather than from a financial, point of view, and 
he thought that, until Mr. Marconi could show something which 
worked out successfully, and incline people to put their money 
into his venture, they, as shareholders, need not be very much 
arid. Experiments, as they knew, had been made on ship during 
the tour of the Prince of Wales, and on many occasions they had 
ien very disappointing. At other times they had been fairly 
rewsín and wireless telegraphy was being employed to some 
extent in some of the Channel and Atlantic steamers, but that did 
wt appeal to елип very much as shareholders in cable companies. 
Eren if worked successfully, the amount of traffic which could be 
camed would be so small as not to affect appreciably the reccipts of 
ie able companies. It was only possible to arrange a certain 
tomber of tones, and it would be difficult to work enough stations at 
lle ame time and carry on an amount of traffic that would in any 
way interfere with them. Wireless telegraphy was finite, they 
coud work it up to a certain extent, if proved a success, but there 
"i a limit; but there was no limit to the amount of cable they 
night put down in the deep sea. In any case, they were more 
ininite than Mr. Marconi. Ав to the elements, there had been a 
Pr posa] made that the Government should have a submarine cable 
fcr long distances to assist, and perhaps, at certain times, supplant, 
the overhead wires, That was, to a certain extent, in the company’s 
Батош. Whatever the landlines suffered from the elements, Mr. 
Mareni’s system would be suffering even more than this 
^mpay did with their landlines. The height of the 
poles, and the elements themselves, would probably create great 
disturbances. He commended to their notice an amusing article on 
the Marconi system in Punch, also two articles in the ELECTRICAL 
Review, aud one in the Electrician. All of these would give great 
comfort to those of their shareholders, who felt at all doubtful at the 
Present moment. In rcference to the great fall in their shares and 
table shares generally, he might remind them that in 1890 gas shares 
fell to an enormous extent, because electric lighting was practically 
коше а fact in this country. Now the annual increase only in tlic 


receipts from gas was more than the total receipts from electric 


lighting, He was only taking that as rather d propos to soothe their 
shareholders, so that they might not be anxious to throw away a 
good investment. Regarding themselves, һе might mention that 
their reserve fund was worth £7 10s. per share, apart from any 
goodwill or anything else that they had got; he only wished to 
point out that they had intrinsic value for their money. The 
“airman added that they did not notice any fall in the electric 
“am or omnibus shares in Paris on account of M. Santos-Dumont's 
ош тойда the Eiffel Tower. 


Mr. Vantur seconded the adoption of the report, and this was 


+ 


Watimonsly carried. 


Great Northern and City Railway Company. 


m report for the half-year ended 3186 ult., to be submitted at 
meeting to be held on the 4th prox., states that, with the 
TER ty of part of the station tunnels and one or two short lengths, 
pa tunnels between Drayton Park and Finsbury Pavement are 
ven to their full extent. At Drayton Park the up and down line 
anels have been driven northwards 54 and 139 lineal yards 
spectively, At Essex Road station the connecting passages from 
ao are nearly completed, and about 800 yards of tiling bave 
nis Dé. At Old Street the up line station tunnel has been 
of i5 " its fall extent, and the down line station tunnel a distance 
m ueal yards. At the Finsbury Pavemert terminus the up 
< Maton tunnel has been driven to its full extent, and the down 
Miss tunnel for a distance of 135 lineal yards. A contract 
the B electrical plant and equipment has been entered into with 
Uri b Thomson-Houston Company, Limited, and the gene- 
8 ie in course of construction on land abutting on the 
bay Canal. Generally, the progress made during the six 
it m satisfactory. The Bill which the company is introducing 
iether meat to extend the time for completion of the line, for 
tapital powers and for the extension of the line to Loth- 


“aly, will be explained ;peci ing ; 
ж Жеш. аб the special meeting to be held after the 


expert opinion аз. 


Central London Railway Company. й 


THE report for the half-year ended December 31st, 1901, to be sub- 
mitted to the meeting to be held on 5th prox., states that the 
amount expended on capital account during the half-year has been 
£146,724. The receipts from all sources on revenue account have 
amounted to £168,359, and the working expenses to £90,544 (being 
53°78 per cent. of thc receipts), leaving a balance of £77,814. The 
number of рео carried since the opening of the railway is as 
follows:—Five months ending December 3186, 1900, 14,916,922 ; 
half-year ended June 30th, 1901, 20,385,739; and half-year ended 
3186 ult., 20,802, 650—a total of 56,105,311. The traffic continues to 
progress stcadily and satisfactorily. During the last half-year the 
average number carried per month was 3,467,108, as compared with 
2,983,384 per month for the five months ended December, 1900. 
After providing for interest on debenture stock, the net revenuc 
account shows a balance of £82,774, including £18,432 brought 
forward (£9,900 of which was a reserve for dividend on the deferred 
ordinary stock, which is payable yearly). The directors propose a 
dividend on the undivided ordinary stock at the rate of 4 per cent. 
per annum for the half-year; a dividend on the preferred ordinary 
stock at the ratc of 4 per cent.; a dividend on the deferred ordinary 
stock at the raté of 4 per cent. for the whole yeur; to transfer 
£10,000 to a reserve fund, leaving £5,874 to be carried forward. 
The No. 2 Bill, promoted in last session of Parliament, providing 
for the acquisition of land to enable the company to соп- 
struct additional lifts at Shepherd’s Bush Station, and to 
authorise the raising of £150,000 share capital with £50,000 
borrowing powers, received the Royal assent on August 
5th last. The proprietors will be asked at a special meeting, 
to be held at the conclusion of the ordinary meeting, to pass a reso- 
lution authorising the directors to create and issue the share capital 
and to exercise the borrowing powers authorised by that Act. The 
Bill No. 1, providing for the construction of loop lines at Shepherd's 
Bush and at the City, by way of Liverpool Street, was suspended in 
common with other electric railway Bills. After careful considera- 
tion of the whole position, the ‘directors have decided to abandon 
the suspended Bill, and to promote in lieu thereof a Bill to construct 
a new line from Hammersmith to the City. The line as submitted 
to Parliament will be acontinuation of the present Central Londox 
Railway, with which it will be connected at ite eastern end by a - 
curve serving Liverpool Street and at the western end by a curve 
from Hammersmith to Shepherd’s Bush. This proposal is in 
harmony with the views expressed on the subject by the Joint Com- 
mittee on London Underground Railways in their recent report. 
The convenience which such a railway will afford to the enormous 
traffic passing along the busy and important thoroughfares of Fleet 
Street, the Strand, Piccadilly, &c., will be very great, and a 
remunerative return for the outlay will, no doubt, be secured. As 
the whole line will be worked as a circle, delays attending shunting 
operations at the termini, as at present, will be avoided. The pro- 
vision'of a more rapid service, together with a larger number of 
trains, will become practicable, thus giving ample accommodation 
for the growing traffic along thc route above indicated, and affording 
much needed relief in the crowded streets. This Bill will be sub- 
mitted to the proprictors at the Wharncliffe meeting, to be held 
after the ordinary meeting. 


Waterloo and City Railway Company. 


Tut report of the directors for the half-year ended December 31st 
last, to be submitted to the meeting on the 6th prox., states that the 
capital account shows a total outlay of £599,201 on December 31st 
last. The gross receipts of the line, less Government duty, amounted 
to £16,678, and the working expcnses to £7,589, being at the rate of 
45°50 per cent. Thebalance is sufficient, after providing for intercst 
on the debenture stock, to pay a dividend at the rate of J per cent. 
per annum on the ordinary stock. The numbcr of passengers 
carried during the past six months, exclusive of season tickct 
holders, was 2,190,532, showing an increase of 152,132 over the 
number carried in the corresponding period of 1900. The season 
ticket holders on December 31st,last numbered 1,030, as against 883 
at the end of December, 1900. Several underground railway 
schemes, some of which muy affect this railway, will be considered 
by Parliament in thc present year, and these will be carcfully 
watched in the interests of the company. 


Eastern Telegraph Company. 


Tuk report of the directors for the half-year ended September 30th 
last, presented to the meeting on Wednesday, 29th inst., states that 
the revenue for the period amounted to 4603, 640, from which arc 
deducted £142,638 for the ordinary expenses and £49,314 for expen- 
diture relating to repairs and renewals of cables, &c., during the 
half-year. After providiug £6,647 for depreciation of spare cable, 
£263 due to sundry differences in exchange, and .£10,087 for 
income-tax, there remains а balance of £394,698, to which is added 
£3,226 brought from the preceding half-ycar, makiog a total avail- 
able balance of £397,024. From this balance there has been paid 
interest on mortgage debenture stock, £29,605; dividends on 
preference stock, £33,786; and two interim dividends of 14 per 
cent. each on the ordinary stock, £100,000. After carrying £10,000 
to the reserve fund for maintenance of ships and £200,000 to the 
general reserve fund there remains a balance of £24,533, which is 
carried forward. The revenue includes £23,026 dividends for the 
half-year upon the company's investments in other telegraph com- 
panies. The cables laid by the Eastern Extension, Australasia and 
China Telegraph Company beween Mauritius and West Australia 
vit Rodrigues and Cocos, were opened for traffic on November Ist 
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last, when large reductions were made in the tariffs between Great 
Britain and East Africa and Mauritius and also between South and 
East Africa and Mauritius and Australasia. On the Ist inst. the 
tariffs from Great Britian and Europe to South and East Africa, 
Mauritius and the contracting States of Australia und vice versd 
were reduced from 3s. 6d. to 3s. per word under the agreements for 
“Standard Revenue,” entered into with the Governments of Great 
Britain, Cape Colony, Natal, South and West Australia, New South 
Wales and Tasmania. It is expected that the cable between Perth 
and Adelaide will be completed and open for traffic by the end of 
February next. This section completes the new cable route between 
Great Britain and Australasia vid South Africa. - 


The fifty-ninth half-yearly ordinary general meeting of the above 
company was beld on Wednesday at Winchester House, under the 
chairmanship of Bir John Wolfe-Barry, K.C.B. 

In moviug the adoption of the report, the CHaIRMAN said the 
gross revenue for the half-year was £604,000, as against £642,000 in 
the corresponding period, but they must remember that they were 
comparing that half-year with the period when they had the largest 
record revenue of the company since its formation. The large 
receipts in 1900 were due to the war in South Africa and the 
military operations in China, but they were now looking forward to 
the termination of hostilities in South Africa and a great revival in 
trade, of which they already saw some signs, as there bad been a 
considerable amount of traffic between this country and Johannes- 
burg. They were also looking forward to a reduction of the rates 
with India. The company had for a long time expressed their 
willingness to co-operate with those who, to some extent, held the 
. key of the position, and it was only quite lately they had seen day- 
light; they had every expectation of the rate being lowered, and 
they hoped before long the rate would be lowered between Europe 
and India to 2s. 6d. a word. In consequence of the direct cable 
communication between South Africa and Australia they had made 
some reduction in the rates to Mauritius and in the local traffic. 
They looked to get an increase in the traffic, and had, at any rate, 
been highly congratulated by those who represented the colonies. 
The working expenses for the half-year were £142,000 as against 
£131,000 in 1900, but a great deal of the increase was automatic. 
They could not continue to extend their business without further 
expense, and the salaries and wages of the staff rose as years went 
on. Some of the increase was due to the maintenance 
of the instruments, and improvements were constantly being 
made, and whenever they were satisfied that an improve- 
ment was made they adopted it. There was an_ increase 
of £4,000 in repairs and renewals of cables, but that again 
was accounted for by the increase in the cable mileage. The whole 
result of the half-year might be summarised as follows:—After 
charging all expenses, providing for interest on preference and 
debenture stocks, sud paying the usual interim dividends at the rate 
of 5 per cent. per annum, they were able to place £200,000 to the 
general reserve, and carry forward £24,000. While that was not 
quite so good as in 1900, he had no doubt they would consider it 
satisfactory. In the corresponding period of last year they carried 
£250,000 to reserve, but the contribution they made that day was 
by no means an unsubstantial one. In view of their great under- 
takings, however, he did not think it was too much, and he believed 
tke shareholders would fecl with him that the fundamental back- 
bone of the company was the strong financial position, as evidenced 
by their reserves. During the last 24 years they had considered it 
advisable for the company to lay upwards of 10,000 knots of cable, 
incurring a liability of about £2,000,000. In view of the additional 
number of words to be dealt with by the growth of the business and 
the automatic reduction in tariffs, which were stipulated in the 
agrecments with the Home and Colonial Governments, it was advis- 
able to increase their carrying capacity. That had been done so far 
without any material addition to capital, and these things not only 
strengthened them in earning power, but rendered an additional 
security to their whole undertakiug. He did not know of any 
commercial compaoy in the world which seemed so sound as the 
Eastern Telegraph Company. Having dealt with the affairs of the 
company, the chairman proceeded to touch on the subject of wireless 
telegraphy. Hesaid :— 

“ You may not improbably look for some words from me on wirc- 
less telegraphy. It isnot so much whether wireless telegraphy has 
suddenly enlarged its horizon from a distance of 150 or 200 miles 
under favourable conditions to a distance of 1,850 nautical miles, 
but whether, granted that it has done so, we, whose mouey is 
invested in cable companies, have any reason to fear for our invest- 
ments. We have told you on former occasions that we did not fear 
any competition by wireless telcgraphy, but, on the other hand, 
thought that it might be, in special places, an adjunct or handmaid 
to submarine cables. I willsay at once that in these respects we 
see no reason to alter out opinions. The essential condition of an 
efficient telegraphic system are speed of transmission, avoidance of 
error, secrecy and trustworthiness under all circumstances of 
climate, locality, and natural electrical conditions. With regard to 
speed, wireless telegraphy, even for most moderate distances, is 
hopelessly behind the speed of cables. With regard tu accuracy of 
transmission, the cable system must certainly hold the field. Even 
with very skilful operators the wireless system is liable to electric 
disturbances from which the cable system is almost entirely free. The 
postulate of secrecy we are able to ensure by submarine cables, but 
the case is very different with wireless telegraphy. Even if 
the tuning could be carricd out, there appears to be nothing to pre- 


vent anyone desirous of so doing from tuning another receiver by a 


system of trial and error until he could intercept the message. The 
board have never felt any fear of the competition of wireless tele- 


graphy with our cable systems, and have merely looked upon it as zs 
useful system for such matters as signalling between ships or for 
employment in a position where, for other reasons, a cable cannot 
be satisfactorily used. As à matter of fact, we have in our eye at 
this moment a station of our own where we are making inquiries 
with a view of thoroughly studying the possibility and economy of 
erecting a wireless telegraphic adjunct of our system for abont 100 
miles. At the present time I am unable to say whether we sball 
adopt it or not, but we are investigating the pros and cons, because 
in this particular situation there are disadvantages in the use of а 
cable. But asthe main question affects a very large capital, and it 
might be thought that our judgment and that of our highly skilled 
staff may be warped and prejudiced by our position, the directors 
thought that the stockholders would like to know what were tbe 
opinions of those outside our companies who were best qualified to 
give opinions on a subject which has been in a special way their 
owD. The gentlemen whom we selected for advice are Prof. Oliver 


. Lodge and Sir William Preece, both of whom are known to tbe 


world at large, and particularly to the world of science, as having 
been engaged in the development of wireless telegraphy for very 
many years. Prof. Oliver Lodge holds the American patent, only 
granted by tbat nation after exhaustive inquiry, for the system 
to the first and true inventor—and he is interested, with Dr. 
Muirhead, in its commercial development. Sir William Preece, 
who succeeded in bridging the Solent by its means in 1882, was 
the first to use wireless telegraphy for ordinary messages in 1892. 
Both gentlemen bave furnished us with independent and carefully- 
written reports dealing with the whole subject in answer to our 
questions, They completely bear out the conclusions to which we 
had arrived. They point out that wireless telegraphy, as now 
understood, labours under inherent and inseparable disadvantages 
compared with cable transmission, which must, whatever improve- 
ments may be made in years to come, prevent it from being any- 
thing more than an inferior mode of transmission, even over com- 
paratively short distances. These inherent disadvantages are slow- 
ness, confusion of message, want of secrecy, liability to interruption. 
After fally discussing future possible improvements, Dr. Oliver 
Lodge sums up the situation as follows:—‘ The chief conclusions to 
which I have arrived are the following: If the question means, Is 
there any yet known form of apparatus, ог any already invented 
appliance, which would interfere with the pre-eminence of sub- 
marine cables if put into use, I should say certainly not. To the 
best of my belief submarine cables will for a long time be pre- 
eminent for the purpose of long-distance telegraphy. It is manifest 
that wireless or open methods cannot compete in point of secrecy 
and certainty with closed or cable methods, and could only compete 
with them ia point of speed and accuracy by aid of great improve- 
ments and new inventions involving little less than discoveries.’ 
In a similar way, Sir William Preece points out the slowness of the 
method, and states that, after allowing for staff service words and 
corrections of signals, he doubts the possibility of sending more than 
two or three paying words per minute across the Atlantic, even if the 
system could be made to work, of which at present no evidence has 
been produced. He also points out the extreme difficulty of any system 
of tuning between the transmitting and receiving instruments, so as 
to avoid, at any rate, some portion of the risk of the messages being 
tapped. He informs us that even for moderate distances, where 
wireless messages pa3s from ship to ship, the whole system has been 
liable to complete disturbances by atmospheric or natural electrical 


.causes, so that the system is occasionally practically unworkable for 


considerable periods. After indicating the very serious defects 
under which wireless telegraphy labours, he summarises the present 
position as follows:—‘ All these causes of disturbance, which may 
or may not be remedial in the future, are at present existent and 
fatal to the establishment of a practical and reliable etheric system 
of commercial telegraphy. I am, therefore, very clearly of opinion 
that submarine cable enterprise has nothing to fear, in a commercial 
sense, from the competition of etheric telegrapby.’ Undoubtedly 
there has been a kind of modified scare among some nervous stock- 
holders, but, as a matter of fact, this feeling has been greatly cir- 
cumscribed, and the number of transfers which have passed through 
the office indicate that very few have been affected by the fear of 
wireless telegraphy. I am happy, also, to see that the recent prices 
in the money market of our sbares indicate that any alarm, such as 
it was, is passing away. Noone, of course, would be so rash as to 
put any limits to the possibilities of science, and, least of all, should 
I like todo so. On the other hand, in these matters we must con- 
sider, not the possibilities, but the probabilities of the case. In the 
case of wireless telegraphy, we have a system which has funda- 
mental and, to my mind, irremediable disadvantages. In regard to 
telegraphy by submarine cables,we have a thoroughly efficient system, 
which fultils all that is required from it." 
The report was adopted. 


Horsfall Destructor Company. 


THE report of the directors for the year ended October 31st last, 
submitted at the meeting held yesterday, states that a small 
profit has been realised un the year’s trading. The directors trust 
that the company ha~ now passed through the difficulties experienced 
at its commencement by the enormous advances in materials referred 
to in their last report. The gross profit for the year under review is 
greater than for the previous two years, while the general expenses 
are very much less. The present year has commenced with a good 


amount of orders in hand, and the demand for their furnaces is 


steadily increasing. In conclusion, the directors are pleased to 
state that the reputation of the Horsfall furnaces has steadily gained 
ground, not only in this country, but throughout Europe. | 
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City and South London Railway Company. 


Mx. C. G. Morr presided at the meeting of this company held at 
tLe offices on Tuesday, and in proceeding to move the adoption of 
the report, he referred at some length to the general question of 
accidents on underground electric railways. He called attention 
tothe fact that avain this half-year tbcy had carried a large number 
of pwsengersin perfect safety. They were aware that some alarm 
about such lines was created by an unfortunate tire or occurrence at 
the terminal station of the Liverpool Overhead Railway. It raised 
questions in the newspapers and elsewhere as to the safety of the 
London uuderground electric railways. If they considered the past 
experience of this railway, they would sec how utterly unfounded 
were any ideas of there being any practical danger connected with 
the working of their line. They had been open for between 11 and 
12 years, and had carried very nearly 100 millions of passengers, 
aad had not seriously injured any of them. The number of actual 

te trains run during that time considerably exceeded 14 
millions. All those trains ran with perfect safety, and he thought 
that there was no other railway which could show such immunity 
from accident or injury to its passengers In the case of Liver- 
pool, th» mode of working the trains was different, the motors 
being placed underneath the train, part at one end and part at the 
other, both under the control of an engine driver, who was situated 
only at the front of the train, so that he knew nothing of what was 
going on at the rear. "This was the primary cause of the Liverpool 
accident, the engine driver not knowing that he was creating, and 
continuing to create, by his own action a fire at the rear. On the 
City and South London Railway the motors were placed on a 
separate isolated iron-framed engine, not on the carriages, and they 
were both absolutely under the control of the driver, and whatever 
went wrong he knew what, 16 was, and could act at once. Short 
circuits they could not avoid, but this only caused a stoppage of 
the current for the moment, and the delay of the train; any small 
baming of insulation could be put out in a moment. They had 
recently the verry worst occurrence they could possibly have on their 
locomotives, Tt was а short circuit of a peculiar character, which 
became too large before he knew it for the driver to extinguish it 
st once, and it burnt out the interior of the engine. There was а 
delay of a little over an hour, but no one was burnt, under the most 
adverse circumstances that could possibly have occurred. It 
showed the safety of the system. They were perfectly 
«sed that there was no risk to passengers, but they 
had thought, in view of the public alarm, that it was best 
to make security doubly sure, and they were putting on a 
number of additional appliances, which would, in the first place, 
reduce the time of any stoppage which might occur, and also make 
it absolutely certain that no damage could possibly occur. They 
were putting on each of the locomotives a special extincteur, with 
which the driver could put out any fire at once. They were 
patting up wires, by which the engine driver, wherever he might 
be stopped, could communicate instantly with the stations. 
They were putting extra water mains on the stations on the 
old line—they had them on the new—with very powerful hose 
attached, ao that in any case of fire on the train or station, they 
would be prepared to deal with it in а most effective manner. They 
also proposed to light the whole of the tunnels by electricity. At 
present, when a short circuit occurred, it sometimes happened that the 
whole of the lights in the trains went out. The auxiliary oil lights 
caly gave a comparatively small light in emergencies, and in all 
these cases the electric light would now be immediately turned on, 
and the whole tunnel illuminated. They also had a perfect’ wood 
path from end to end, along which passengers could walk. Turning 
now to the accounts, the chairman said that the receipts amounted 
to £62,601, against £46,740 in the previous corresponding half-year, 
increase £15,861. Of this increase £15,020 was due to passengers. 
The expenses were £29,257, as against £26,280; increase, £2,977. 


The net increase was £12,828. Of this £5,768 was available for 


dividend, which allowed for 2} per cent. per annum on the ordinary 
sock for the half-year, against 14 per cent. for the corresponding 
half in the previous year, and tbe balance carried was increased 
by 2200. The train miles run during the half-year were 495,106, 
against 383,670, increase 111,436; that was due partly to more 
trains being run, but chiefly to the opening of the Islington exten- 
non. The number of trains run was 97,445, against 80,437, increase 
17,00). The working expenses were reduced to the most satis- 
factory figure of 4674 рег cent.; Њаё showed what he had 
always contended for, that as the traffic increased, the value and 
sdvantages of working by electricity were clearly shown. Out of 
that percentage about 8 per cent. was due to the working of the 
lifte, which reduced the actual working expenses of the railway 
to something like 38 or 39 per cent. The last half-year he reported 
the reduction of the expenses to 52°36, and they thought they had 
got down to а very satisfactory figure then, but the opening of 
the Islington line, and the general growth of the traffic, 
was clearly shown in the decrease of the percentage of working 
expenses, and he had very little doubt that they would still further 
redace the figure as the line grew. The receipts per train run had 
risen from 11s. 6 88d. to 128. 3d. The receipts per traia mile were 
М nearly a» possible the same as іп the corresponding period; they 
run а very large amount of additional train mileage, and had 
deen able to do that without diminisbing the receipts per train 
mile, that was to say, that the number of passengers had 
increased sufficiently to cover all the train mileage and the increase 
mit. "The expenses per train mile in the corresponding period last 
Tear were 18. 4:44d., and this half year they were 1s. 2 28d., a most 
h ry figure. The locomotive charges (electric power) in the 
xy half year were 5:500. per train mile, and they were now reduced 

; oe The general traffic expenses had been reduced from 
td. to 6294. All those percentages were undoubtedly very 


satisfactory features in the whole thing. The increase in passengers 
carried was shown in the report which appeared in the ELEOTRICAL 
Review last week. That increase was partly due to the Islington 
extension, but prior to the opening of that section, the traffic was 
steadily growing and showed a considerable increase. Since that 
opening the increase had been greatly accelerated, and was going 
on in a very satisfactory way. He hoped that when they met again 
he would have some still more satisfactory dividends than hitherto 
to refer to. The arrangements made between this company and thc 
City & Brixton Railway were among thc other matters touched upon 
by the chairman. This company found that the trains coming in 
from Clapham, now frequently arrived at London Bridge so full up 
that it was difficult for passengers coming from the Brighton Rail- 
way to get seats in the trains. This was hardly keeping faith with 
the Brighton Railway, and they must do something to enable them 
to deal with the traffic which had increased, as the result of the 
opening of the London Bridge subway ; they must provide some 
means for bringing those passengers into the city. They had to do 
it now by keeping back passengers from Clapham and the stations 
between, and so leaving room in the trains. They had, therefore, 
arranged with the City & Brixton Railway to make only a short 
portion of the line down to Lambeth, the City & South London 
disused line from London Bridge to the Monument being used 
at this end. The simple arrangement with the Brixton Company 
was that they should raise the money to carry the line on as far as 
Lambeth, their line thus being about twice as long as the disused 
tunnel, the Brixton Company also making a new station at London 
Bridge for this company, whose property it would be. They would 
put the disused tunnel into good order, and give this company 
sufficient money to provide f. r the new engines and the power that 
might be required for working the line. The Brixton Company 
would have a first charge over the gross earnings of the line of 
£10,500 a year (3 per cent. on the estimated expenditure), and 
following upon that the next charge upon the gross receipts would 
be this company's working expenses, £10,500, that charge being a 
cumulative one. It was believed that the traffic would be far 
larger than would be sufficient to pay both of those amounts. Then 
the arrangement of division was that the C. & S.L. should receive three- 
fourths over and above those two amounts, and that the Brixton 
Company should receive one-fourth. There would be no guarantee 
or charge upon the C. & S.L. at all, and it would have nothing what- 
ever to do with guaranteeing auything upon its capital. All that 
they ran the risk of was, that if the traffüic proved very small, they 
might have to waita little while before getting their full working 
expenses. They would thus get what they wanted without any 
practical charge upon the company. The improvement of the new 
rolling stock, tbe unlikelihood of the St. Mary Woolnoth arbitration 
coming to an end ina hurry, and the Islington and Euston Bill, 
which was to be constructed by a separate company but worked by 
this company, wére matters briefly touched upon. 

The adoption of the report was seconded by Mr. GRENFELL, and 
after a number of questions had been asked by shareholders, 
and answered in his usual very lucid and satisfactory way by the 
chairman, the resolution was unanimously passed. 

The dividend resolutions were carried, as were also resolutions 
re-electing a director and auditor. 

A special meeting was then held, at which it was resolved that 
the existing issue of ordinary shares be converted into consolidated 
ordi stock. 

At a subsequent Wharncliffe meeting the agreement with the 
City and Brixton Railway Company was explained and approved. 


Anglo-American Telegraph Company.—The directors 
have resolved, after placing the sum of £12,000 to the credit of the 
renewal fund for the half-year, to recommend to the proprietors at 
the next ordinary general meeting of the company to be held on 
February 7th next, the declaration of the following dividends :— 

1. A balance dividend of 165. per cent. upon the ordinary consolidated stock 
for the year ending December 31st, 1901. 

2. A balance dividend of £110s. per cent. upon the preferred stock for the 
year ending December 31st, 1901. 

3. A first and final dividend of 28. per cent. upon the deferred stock for the 
year ending December 8186, 1901, all payable on February 8th next, less income- 
tax, to the stockholders registered on the books of the company on January 10th, 

This leaves а balance of about £1,265 to be carried forward to 
the nest account. The above dividends, together with thosc 
already paid, will amount to £3 15. per cent. on thc ordinary con- 
solidated stock, £6 per cent. on the preferred stock, and 28. per 
cent. ou the deferred stock for tlie year 1901. 


Stock Exchange Notices.—The committee have been 
asked to allow the following to be quoted in the Official List :— 

National Telephone Company—Further issue of £100,000 4 per 
cent. debenture stock (redeemable). 

The committee has appointed a special settling duy as under :— 
Wednesday, February 5th.—Perth Electric Tramwaya, Ltd. (W.A.). 
— 150,000 5 per cent. first mortgage debenture stock; and has 
ordered same to be quoted in the Otficia]! List. 


Liverpool Overhead Railway Company. — The 
accounts of this company for the past balf-year show an available 
balance of £12,192, and the directora have resolved, after setting 
aside £3,000 to meet contingencies in connection with the accident 
at Dingle Station, to recommend payment of a dividend at the 
rate of 5 percent. per annum on the preference shares, апа 1 per 
cent. per annum ou the ordinary shares. Balance carried torward, 
£3,692. 
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Newcastle Electric Supply Company. — Dr. Merz 
presided over an extraordinary general meeting of shareholders at 
Newcastle on 23rd inst., to sanction the promotion of a Bill in 
Parliament to secure further powers for the construction of works 
and the supply of electrical energy and other purposes. Dr. Spence 
Watson, the legal adviser, having explained the matter, the resolu- 
tion was carried. 


Company Notice.— It is announced that unless cause is 
shown to the contrary the name of the United Kingdom Electric 
Telegraph Company is to be struck off the register within threc 
months. 


British Electric Traction Company.—The directors 
have decided to pay the dividend on +£1,0C0,000 6 per cent. 
cumnlative preference Shares for the balf-year to 15th prox. 


Waterloo and City Railway Company.—The directors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent. per aunum for tho half-year ended December 31st. 


Westminster Electric Supply Corporation.— The 
dircctors recommend a dividend for the half-ycar ended December 
31st at the rate of 11 per cent. per annum, less tax. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Jan 

11; corresponding week last year, 2584; increase, £77. "Total 

to date, £2,186; corresponding period last year, 421,905; increase £281. 
Miles of track open, 10. : 

Blackpool and Fleetwood Tramways.—The receipts for the week ending 
January 25th were £161; corresponding week last year, £141 decrease, 
£20. тош тесари to date, £585; corresponding period last year, £581; 
increase, £53. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
anuar TA were £8,960; corresponding period last year £8,254; in 
Crease, 


Central London Railway.—The receipts for the week ending Jan. 25th were 
£6,615 ; Wk ars week last year, £5,901; increase, £654. Total 
6. , 


receipts to date, £26, corresponding period last year, 298,46 ; increase 
£2,729. Miles open, 


British Electric Traction Company.— The following returns are issued of the 


' undertakings of this company for the week ending January 17th :— 


Comparison | 
\ with corres- | No Aggregate 
Amount ponding week 17 —-— 
Company. 4 of last year. „eks. Amount. Ino. or Dec. 
£ £ £ £ 
:... fn M NR 5 Е 
Croydon* „| eo | on | — | m 156 | we! — 
Devonport .. ee 889 — — 998 — — 
Dudley—Stourbridge 599 111 — 1489 . 277 — 
Gateshead  .. E 587 — — 2 1491 | — — 
Greenock-Pt. Glasgow| 800 148 — 2 866 422 — 
Hartlepool .. i 167 — 4 2 420 22 — 
Kidderminster as 91 13 — 2 217 23 — 
Merthyr  .. ..| 116 | „ 499 e zx 
Oldham—Ashton ..| 487 — 91 104 | — 78 
Poole ee ee ee 179 | = тҮ 9 488 TR: ы == 
Southport . 118 191 — 2 200 28 — 
South Staffordshire 689 | 87 — 2 1,6€3 96 — 
Swansea os “+ 875 17 — | 949 58 — 
Taunton ee ee 47 : m — 2 126 =. | — 
Tynemouth .. . | 170 | — — 2% 154 — — 
Wolverhampton Dist. | 128 | £6 — : | 240 189 | — 
* Partly horse. 1 Partly steam. | 
The aggregate receipts to date are for 17 days this усаг, as against 18 days 
last ycar. 


City and South London Railway.—The receipts for the week ending 
Jan. 26th were £2,909; corresponding week last year, £1,975; inorease, 
£984. Total receipts to date (4 weeks), £12,056; corresponding period last 
year, £8,048; increase, £4,008. Miles open, 61; last year, 43, 


Dover Corporation Tramways.—The receipts for the week ending January 
25th were £170 138, 1d.; corresponding week last year, £169 19s. 64d.; in- 
crease, 18s. . Total to date, 2648 15s. Id.; oorresponding period 
last year, £685 48. 104d.; inorease. 213 10s. 24d. Miles of track open, 8. 
Car miles run, 1902, 5,100; 1901, 4,978. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.—The receipts for the week en January 
94th were as follows:—D.U.T. Co., £8,242 19s. 8d.; D.8.D. Co., 2701 Os. 8d. ; 
total, £4,044 0s. 4d.; corresponding week last year—D.U.T. Co., £8,202 
Ss. Id.; D.8.D. Oo., 2654 4s. 4d.; total, 28,856 12s. 54. ; increase, £187 7s. 11d. ; 
aggregate to date, 214,388 10s. 6d.; last year, £18,612 Is. lld.; increase, 

£721 8s. 74. Mileage worked, 46. 


Liverpool Overhead Railway.—The receipts for the week ending January 
26th were £1,348; corresponding week last year, £1,187; decrease, £114. 
Total to date, £5,595; corresponding period last year, £5,994; decrease 
£899, Miles open, 6 miles 67 chains ; last усаг, 9 miles 40 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 


Tuet outstanding feature in our markets this week is thc recovery 
that has taken place in telegraph stocks and shares. It was, of 
course, inevitable that a reaction should come after the recent 
iump, but tbe improvement tarried longer in its coming than was 
generally expected. However, our list of telegraph securities this 
week exhibits a whole series of riscs, and there 18 only a brace of 
falls to record ın the forty-four prices which we quote. The utten- 


\ 
tion of the general markets of the Stock Exchange is во much taken 
up with the boom in Kaffir shares that there really remains very 
little interest for anything else, and it may readily be conjectured 
that the telegraph recovery is taking place with but a small 
amount of business to help it. Investment departments are 
fairly stéady on the whole, but they have no charm as compared 
with the speculative sections. In fact, if the boom in South 
Africans continues much longer, it would not be astonishing to sec 
a slight lowering of values in the Electricity Supply market, since 
bounding animation iu mines or Americans frequently leads to an 
casing off iu the more sober walks of the Stock Excbauge. 

The half-ycarly report of thc Central London Railway provides 
very satisfactory reading for the proprietors. Perhaps the most 
interesting item in the document, after the steadily increasing 


‘character of the traffic reccipts, is Ње leséeniog of the proportion of 


working expenses. It may be remembered that there was a good 
deal of disappointment when the proportion of expenses to receipts 
was announced at 584 per cent. for the first five months ending 
December 31st, 1900. This has now been reduced to 53j per 
cent., and it may be reasonably hoped tbat the figure will 
be iowered to something more nearly approaching the 50 per cent., 
which was the original maximum estimate. The board have given 
up several of their former suggestions in favour of a new line to be 
made from Hammersmith to Liverpool Street, viá Piccadilly and 
the Strand. The report of the Central London directors forms, 
incidentally, about as severe an indictment of the policy pursued by 
the two wrangling Undergrounds as could be imagined. The Pre- 
ferred stock of the “Twopenny Tube” looks an attractive invest- 
ment. City & South London securities are unchanged, the meeting 
on Tuesday eliciting no fresh points of importance. The chairman, 
in alluding to the accident on the Liverpool electric line, said that 
a number of new appliances were being adopted on the City & South 
London which would render travelling absolutcly safe. It may be 
mentioned, by the way, that operations in connection with the new 
mono- rail between Liverpool and Manchester will probably be 
commenced at Eccles early in April. At last has the Waterloo 
and City begun to repay some of the past deficiencies to the 
Londou and South-Western, und even £104 is better than nothing. 

In the Telegraph market, Eastern Ordinary has scored the largest 
advance with н rise of eight pointe, although this is really improved 
upoD, in a sense, by Eastern Extension shares, which have gone up 
£1, equivalent to 10 per cent. on stock. Anglo-American Preferred 
has smartly risen to 95, while the Ordinary and Deferred are both 
better. For this, the dividend of 2s. per cent. on the last-named 
stock is principally responsible, the market having gone for nothing 
at all on Anglo “A.” It must be allowed by the most ardent 
believer in the company that the dividend on the Deferred is any- 
thing but brilliant, and it compares with 5s. this time last year, and 
278. the year before. At the present price, Anglo “A” yields the 
purchaser a paltry 1] per cent. on his money. The better tone in 
the telegraph market finds a natural reflection in a further improve- 
ment by Globe Telegraph and Trust shares. Both the Ordinary 
and Preference have advanced another 5s. each. Great Northern 
Telegraph shareg are 108. up, and Direct United States are also 
better. West African Telegraph shares are 2 middle. The Com- 
mittee on Commerce in the American House of Keprcsentatives-has 
decided in favour of a new Government Pacific cable, to bo sup- 
plied, if possible, by Yankee makers. 

National Telephone Ordinary shares hardened upon the debate in 
the House of Commons on Monday night, which went to show that 
the arrangement between the Government and the company would 
be maintained. The senior issues are, however, uraltered. Orientals 
have given way to the extent of 1s. | 

British Electric Traction Preference shares ure finding supporters, 
but the Ordinary do not move. Cape Electrics are a good market 
at 24, and Anglo-Argentine trams are steady at 41. The Isle of 
Man Tramways and Electric Power Company has been sold, as 
regards the greater part of the electrified line, for £252,000 to Mr. 
Schenk, chairman of the Crystal Palace, mention of which naturally 
leads to noticing the progress that is being made in the scheme for 
constructing an electric line between the City and Sydenham. 

In the electric supply section almost the only quotable change 
is a rise of 4 in Brompton and Kensington Ordinary and Preference. 
All dealings have now ceased in the Westminster fractions, and the 
price of the old shares may improve. New Chelseas are 53, which 
is under the price of the old. There has been some inquiry for 
London Electric Preference in the neighbourhood of 44. 

British Insulated Wire are again letter upon those amalgamation 
rumours to which we referred last week. Callender's Preference 
have given way a trifle, and sellers of India-Rubber shares have 
come along, causing the price to lose the 108. which it gained last 
week. The Sussmanu Electric Miners’ Lamp report is a doleful 
documcnt, and voluntary liquidation appears to be the best course 
for the unfortunate shareholder» to adopt. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Btock 
Present : | or Dividends fcr Closing Olosing woek ended 
— ass | ваге) we fte ree. | Solon | брома | "fes Dd 
1909 1900), | 1901. Hignest, | Lowes! 
82,300 | African Direct Telegraph, 4% Debs ies «. | 100] ... a .. | 97 —101 99 —1L3 E ive 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25, 000 . snc ЭО: |; Sees T ise 34— 45 31— 44 
119,700;| Amason 3 5 95 Debs., Nos. 1 to 1,250 Red. .. | 100 | ... bos .. |70 — 8) 70 — 80 
804,720 | Anglo-American Telegraph ... ies - we . |Btock| 78/6 | 34% | Gls. | 48 — 50 50 — 52 5 
3,097,640 Do. do. 6 % Pref. eee [II ° Stock 6 Ф 6 ф 6 90 — 92 944 — 951 953 91 
3,097,640 Do. do. Deferred - vee . |Stock|£1 78. | 5s. 2s 71— 8} з — 84 83 74 
44,000 | Ohili Telephone, Nos. 1 to 44,000  ... 285 Ses , 5 45 5 5 : 3à— 4 314— 4 
13,333,300$| Commercial Cable $100 18%! ... . 165 —170 |165 —170 
1,741,0297 Do. do. Bterling & 500 0 year 4 at Deb. Stock Red. Stock Y . |92 — 96 90 — 95 91 92 
16,000 Cuba Telegraph eee eee [11 [IIl еге 10 7 y 4 еве os 5 — 0 5 == 6 
6,000 Do. 10 Ф Pref. ees eee eee bee 10 eee eee os 13 Es 14 13 — 14 
12,931 | Direct Spanish Telegrap "m ave is ; 5 45 4 i 3 — 4 9 — 4 
6,000 Do. do. Cum. Pref. ... ees isa 5| ian sue Е 8b— 95 8§— 91 
30,0001 Do. do. 44 Debs. [ID eee ИХ) 50 cos TT eee 98 —102 98 — 102 ee 
60,7102; Direct United States Cable ... T" m 088 .. | 20 | 38% | 34% 7 93— 10 xd| 9%— 10} 10} 91 
101,900 Direct West India Oable, 43 Reg. Deb. eee eve [Il 100 ees see on 99 —102 99 —102 ve 
4,000,000 | Eastern Telegraph, Ord. РА m BE Stock 7 Y 7 Ф . 124—129 [132 —137 1334 | 1283 
1,930,807 Do. s [IIl eos 100 see eae 88 = 90 89 — 91 90 „өз 
1, Mort. Deb. Stock Red. . . Stock ... |... 108 —112  |109 —113 Е m 
900,000 | Eastern Extensi pear and China Telegraph ... 107 7 124 — 12§xd| 13}— 132 13 | 128 
820,0001 Do. 4 95 Deb. Btock эз 958 Stock T 108 —113 |109 —114 » T 
300,0007 [не and Bouth African Telegraph, 4 % Mort 1909) 100 52 100 —103 100 —103 100 .. 
?, 

200,000: Do. 4 95 Reg. Mt. Debs. (Mauritius Bub) e 25 | ... n 100 —103 |100 —103 % А S 
180,227 | Globe 3 and Trust ... 805 see „| 10 | 58% | 528% E 91— 9$ 94— 10 91 91 
- 180,049 do. 6 6 Pref. see 060 eee 10 ene eee 134— 133 134 * 14 134 19% 

атом Northern Telegraph, of Copenhagen 10 15% 274— 285 | 28 — 29 is 
Balifax and Bermuda Oable 44 Y lst M ort. "Debs, '} 100 93 -103 99 -103 
within Nos. 1 to ee Red. eee eee өз 
see [IJ se 25 10 % 10 Ф ee 38 — 423 38 — 42 eee 
London Brazilian Esci Br Debs. - ae 100 IT ITI ee 102 — 105 102 —105 eee 
Montevideo Telephone, — Nos. 1 to 73,680 .. 1| 23 928 8 1— i 1— 4 Pa 
Do. do, do. Pret., N os. 1 to 86,492 5 85 à 7— 1 2— 1 » 
National Telephone, 1 to 590,000 0 eee ee 5 5 5 : vee 33— 3§ 3§— 33 38 32 
Do. 6 Oum. 1st Pref. eee see oe 10 6 6 eee 11 == 18 11 — 13 TTI 
Do. 6 % Oum. 2nd Pref. ... 10 6 6 . |11 — 18 11 — 13 was 
Do. 5 % Non-cum. Srd Pref., 1 to 250,000 5 | 5 5 - 43— 5 4g— 5 44 
Do. 34 95 Deb. Stock Red. Stock 34 34 *. | 94 — 97 94 — 97 961 | 95} 
Do. 4 Ф Deb. Stock Red... . 1100 | .. | 4 .. 1101 —195 |101 —105 1034 |... 
Oriental Telephone and Hlec., Nos. 1 to 171, 504, fully paid 115 6 I. — lib 1—1 5 
Pacific and European TeL, 4 Ф Guar. Debs. 1 1,000 ee 100 ese ee ose 99 —102 9) —102 one 
Бех 8 bes ees eee eee e090 "ae ee 8 5 y 4 5 % eae 7 — 8 7— 8 D T 
Bubmarine Cables Trust ee eon eee р eee see 96 T 117 —121 117 —123 1183 118 
United Biver Plate Telephone sei Ае г 517 V. 43— 6} 43— 8j - А 
Do. 5 Ф Cum. pref. Nos. 1—40,000 5 ITI ee 44 — 5 44 — ^ TP oe 
Do. do. 5 y ^ Debs. [Ir [II eee Stock e. rr 102 —105 102 —105 eee e 
West African Telegraph, 5 Y Debs.... 100| ... " 100 —103  |100 —103 А E 
West Coast of America, Nos. 1—30,000 and 59,001——53, 008 24 | ... P $- — d is oe 
Do. do. 4 % Deks., 1—1,500 Soh AE бив Tel. | 100 | ... 6 99 —102 99 —102 E F 
Western 5 — Мов. 1—3207,930 .. ane o | 10|7%|7% 121— 122 | 128— 131 13] 128 
Debs. 2nd series, 1906 ees 100 ese 990 102 —105 109 —105 eee eee 
i Deb. Btock Bed. TI) See 100 eee 101 —104 101 —104 See 
Weat India and Panama egraph ° eee eee eee 10 i% $ zd § че à 
Do. do. . 8 Cum. 1st Pref. eee 10 eee 5 — 6 5 — 6 [EX] 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... EL sss m аз — 4 — 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 * Я . | 97 — 102 | 97 —102 
19,661 | Brompton & Kensington Elec. Lt. Sup., Orad., 101 to 19,761 5 6 6 bi 83— 9} 9 — 9 
20,000 Do. do. 7 V баш. Pref.... "E ies E *i— 94 9 — 93 s "- 
50,000 Б QN ид Btrand Hlectricity Bupply  ... 5|9% 9% - 8— 9 8— 9 83 84 
50,000 do, do. do. 44% Oum. Pref. 5, .. К 8 5 — 53 5 — 54 des ЖР 
250,000 De do. do 4% Deb. Stock Red. | 100 | ... sci 4. 103 —105 |103 —105 525 wae 
“Chelsea Electricity Supply, Ord. 5 6 Ф | 54% a 51— 6 54— 6 a 25 
150,000; do. J Deb. Stock Red. Stock k . {108 —111 xd|10} —111 s TR 
70,579 | City of London Electric Lighting, Ord. 40,001—110, 579... 10 45 0 & - 9 — 10 9 — 10 9i | ... 
40,000 Do. 5 Cum. Pref., 1 to 40,000 . 10 6 16 4 |12 — 13 12 — 13 ^ Sus 
400,000! Do. Deb. Stock, Scrip. (iss, at £115) ‘all paid — ee js . 121—196 |121 —126 i: ie 
200,000 Do. as 2nd Deb. Stock, Prov. Certs., all paid | 100 | .. ii . |101 —104 101 —104 2 m 
40,000 a of ос & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 49 4 $ К 84— 94 84— 94 93 | .. 
20,000 do. 6 95 Pref., 40,001— 60,000 10 64 6 . 12 — 18 12 — 13 wl a 
400, ре 44 СЯ Deb. Stock, Prov. Certs e paid) Bd. T ку . 105 —108 |105 —108 1063 | 1064 
Edmundson's Elec. Corp., Ord. Bhares as 5 6 7 5 3 54— 6 54— 6 55 
20,000 m do. 6 95 Cum. Pref. Т ч, d. Е 51— 6 52— 6 © 
120,000: до. 43 Ф 1st Mort. Deb. Btock. 100 | . 8 .. {106 —109 105 —108 as 
21,000 Kensington and 8 Electric, Ord. ... D. uds s . |11 — 12 11 — 12 jas 
90,000 do. 4% Deb. Stock Stock, .. 395 . [103 —106 103 —106 i | 
110,000 London Electric suppl Corporation, Limited, Ord.  ... 3 S ә 11— 12 11— 1 us 
49,840 Do. do. do. 6 % Pref. 55 is E 4— 5 4— 5 43 
450,000! Do. do do. 4%, 1st Mt. Db. Stock Rd. Stock ~ 4, | 95 —100 95 —100 EN 
98,769 | Metropolitan Electric Supply, 101 to 62,500 885 10 5 6 4 |144— 154 | 144— 153 1412 
l Do. 43 Mortgage ced Stock D Т se . 111 —115 111 —115 a 
Do. 35% Mort. Deb. Stock Red. .. Stock ak ЗР 96 — 99 96 — 99 . 
8,652 | Notting Hill Electric Lighting A ess 10 |7 7 % 15 — 16 15 — 16 
40,000 | St. James's and Pall Mali aart Light, Ord. 9 5 14495 144% 1447, | 154— 164 153 — 164 T 
20,000. Do. do. 7 96 Pref., 20,081 to 40, 080 5 7 26 : 84— 94 84— 9 : 
150,0002 Do. do. 34% Deb. Btock 1 Red.. 100 97 —100 97 —100 E 
12,000 | Bmithfield Market Elect. Supply, Ort. e Bilt dee 2 — 23 2 — 24 ; 
60,0002 Do. do. m eon эзе 100 „эз 80 — 90 80 — 90 ee 
65,000 | South London Electricity Вариу, 55 sss 5 ... ius 2— 2 | 2— 22 
109,518 , Westminster Electric Supply, " 5 19 Y 104% 12 — 13 12 — 13 12175 
alos: ы ee ошен Shares, tully paid. ur Ordni 2 ано оп 3 Stock 9 ced i 
otherwise stated shares are eferred share warrants, 
| Dividends mar marked § are for a year consisting of the lattes of ene your aad the re part ot the next. o Ne 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
ра Btock - Closing Closing Business done 
Present Dividends for - à 
Issue, NONA: Share. the last three years, | Jin S2nd. | Jan 9th. |Jan 90th, 1902. 
t | 1899. | 1900. | 1901, Highest | Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. AMO A TU di 44— 54 4t— 54 agar ' de 
300,0007 Do. do. 5 % 1st Mort. Deb. Btock Red. Stock it 87 — 91 8? — 91 М < Ic 
62,071 | British Electric Traction ai 45 10 8 F 9 € 14 — 15 14 — 15 144 | 14k 
90,000 Do. do. 6 Y Cum. Pref. 9 ede 191— 12 124— 13 125 19.9. 
600, 0007 Do. do. 5 Y Perpetual Debenture Btock Stock im 196 —129 196 —129 128} | 128 
70,000 | British Insulated Wire Ord. ... see 56130 Ф| 15 Ф| -s 95— 10} 105— 114 111 103 
70,000 Do. do. 6 % Cum. Pref. ons =" E 5 8 . $2 | 53 — 64 5j— 6}xd 51 А 
50,000 J Browett, Lindley & Co. (1899), Ord. < T" — £1 mec 1:08. ^ oa | I-— -— | У ae 
50,000 | qj 6 y А Cum, Pref. ... "D E >. | ae | 6 Ф| | L $ — : 0. 15 l4. bs. * 
105,731 Brush Elecl. Enging., Ord., 1 to 105,731 i e | 2| 54%) 5 . | 1à— 1$ | 18— 18 14 
150,000 Do. do. Non- cu,. 6 95 Pref. ... T oes 2| 6S! 6B etj 2— 9 | 2 — 9} * 
125,000! Do. do, 44 95 Perp. Deb. Stock І Stock | 102 —105 102 —105 105 
125,000! Do. do. 44 % Perp. 2nd Deb, Stock Stock 22s 1] 99 —102 97 —100 * 
30,000 | Callender's Cable Construction shares, Nos. 130,000 ... 5 15 | 15 % 164 — 174 164— 174 172 16i 
40,000 Do. do. 5 95 Cum. Pref. 100 5 A s = 51— 64 51— 6 E 
90,0007 Do. do. 44 95 1st Mort. Deb. Stock Red i Stock, .. |110 —114 110 —114 Th s 
1,969,800 | Central London Railway, Ord. Btock . Stock 4 951105 — 108 105: — 108 1074 |: 107 
440,100 Do. do. 49% Pret. Stock m Stock 4 951105 — 108 105 —108 1074 |... 
440,100 Do. do. Del. do. | Stock| ... .. | 4 95/106 —109 |106 —109 | 1072 | 107 
855,000 | City and Beuth London Railway * Stock 14%| 13%) 2 | 65 — 67 65 — 67 664 66 
47,500 Do. do. Ord. shares Nos. 22, 501 to 70, 000 . 1212 ү“ ; 6 — 64 6}— 63 i 
54,000 | Crompton & Co., Nos. 1 to 54,000 MS ^ 2 Е ўе А 34. VES) :86% 3— 8 9 ==. Så 3:5. 
Do. 5 J 1st Mort. Re ebs., 1 to 0 | | m > 
100,000! 4100, and 901 to 11,000 of £50 red pom [o 39 —104 | 99 —104 - 
99,261 | Edison & Bwan Utd. El. Lgt., “ А” shares, £3 pd. 1 to 99,261 5| 6 N 24%) i— 8 1 g д, 2 
17,139 Do. do. do. “A” Shares, 01—017,139 6| 6 Y 24% 2 3 2 — 3 a iin 
344,0237 Do. do. do. 4 € Deb. Stock Red - 100: | м; T 78 — 83 78 — 83 * 
100, 0002 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 * T 84 — 89 84 — 89 , E. 
112,100 | Electric Construction, 1 to 112,100 ... 2 6%. 6S . | 1j— 21 12— 2} 11$ 14 
31,390 Do, do. : % Cum. Pref., 1 to 31 390. 2 ids ~ 24— 3 24— 3 |} 32i 12 
182,5007 Do. do. 4% Perp. 18 Mort. Deb. Btock Stock 97 —101 xd| 97 —101 99; 2 
18,000 | General Elec. Co. (1900) 5 95 Cum. Pref. | 10 9$— 10} 9#—10} 8 
150,000 Do. do. 4 % Mort. Deb. Stock| ... TT 99 — 102 | 99 —102 T 
85,000 | Henley's (W. 1 Telegraph Works, Or 5 | 15 % 20 % 165 — 173 | 1€4— 171 173 
35,000 Do. do. 44 95 Pref. ... 5 44%) 45% 54— 6 54— 6 5. 
50,0007 Do. do. do. 44 Mort. Deb. Btock.. Stock| ... e 112 —116 112 —116 y. Lo 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works 10 | 10 95i 204— 214xd| 20 — 931 | 207 | 208 
900,000 Do. do. do. 4 1st Mort. Deb... 100 | ... bis 100 —103 [100 —103 | E м 
37,500 Liverpool Overhead Railway, Ord. ... н | 10 82% 34% 42— 5 Bá B3 4 * 
10,000 |f Do. do. Pref., £10 paid | 10| 5 25 s. pile 1 n | 2 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 10 CX Bt ev 154—164 154— 164 ^ 
SRosling, Appleby & Fynn 6 % Cum. Pref. . £1 o WB AE an 19/- to 20/- |... — ... ' 
37,350 | Telegraph Construction and Maintenance ... 12 | 15 1 174% ... 95 — 38 35 — 38 351 
150,000 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1909 100 | . % .. | .. |102 —104 |102 —104 | 1023 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000  ... .( 5112 N 12 $ | 104— 114 104— 114 103 
20,000 | Do. do. 5 95 Om. Prf. Nos. 1 to 20,000 .. БУР гә yas 54— 6 54— 6 
| 540, 000/| Waterloo and City Railway, Ord. Stock 100 37 3 % 1 * 91 04 191. a 


і Quotations oD Liverpool Stock Exchange. | | Unless BE otherwise stated al] shares are fully paid. 


§ From Bradford Share List, 


LATEST PROC URABLE QU OTATIONS OF SECURITIES NOT OFFICIALLY чо, 


Nonsolidated Telephone Construction and Maintenance 2/-—4/- Oldbam, Ashton, and oe Electrio и» pd.), Ord., 154—286, 
National Electric Free Wiring, 17/6 paid, 4—1. bo: t. (£10 pà.), 104—108. 


* From Birmingbam Sbare Liev. Bank rate of дй ai 4 per pens (Cctober 31st, 1901). 


4 From Manchester Share List. 


MARKET QUOTATIONS, Wednesday, January 29th. 


— —— — 


CHEMICALS. &o. This week. | Last week. Ino. or Deo. METALS. &o. (continued.) This week.| Last week. Ino. or Dec. 
в о Hygdroohlorie  .. $ owt. 5 / 5 / ve 9 Copper Sheet és oe es рег ton £68 £66 i 
€ Nferle ee ee е рег ст}. 98/. sj. ee 9 ae R od se per ton £66 £66 ee 
& i Oxalio es E . рег сті. 89/- 89/- > © n Electrolytic) Bars . per ton £55 £56 e 
& ee Bulphurie ee ee ee per owt. 5/0 6/6 ee LÀ LI] oe Bh seta oe per ton £70 £7 ee 
в Ammoniac, Sal .. рег owt. 80/- 89/- a e " 90 . per ton £68 £68 oe 
к Ammonis, Muriate (crystal) .. per ton £88 10 £88 10 24 в it H.O. Wire per lb. 8d. 8d. as 
. per ton £80 280 ХЕ f Ebonite Rod .. АЕ es .. per lb 8/- 8/- ee 
в Bleachin powder z .. рег ton 2 2 ee / Bheet sè . per lb bj. 6j- oo 
@ Bisulpbide of Carbon .. .. per ton £15 216 3 п German Silver Wire 5% por lb 1/6 1/8 "P 
a Borax s ua s . per ton £18 £18 РЕ А Gutta-percha fine гә . per lb. - 8/- .. 
в Bensole (90%) .. xs . per gal. 7/- 7/- e h India-rubber, Para fine ке ee рег lb. 88 8/4 to 8,5 |. дес. 
а, x os ee per gal. 6/6 6/6 is í Iron, Charcoal Sheets... es per ton £18 218 ae 
a Copper Sulphate oe per ton £19 5 419 5 A ( is "Bie (Tone warrants).. per ton 44/8 44/10 14. deo. 
а Lead, Nitrate vs per ton £34 E 3 1 „ . ing to size рег ton From £il | From 411 sn 
Я ü мое Вода và .. рег ton £81 £81 ee í ea per ton 47/6 to 50/- | 47/6 to EO. А 
Mein Faroa 2 85 vem s per юп и xr a © € n Wine агара No.8 .. per ton " 10577 А on 10 -— 
2 et ylate ' .. .. per gal. es 11 to 
a Naphibs, Boltens (90% at 1809 C). per gal 5/6 5/6 2: 9 Lead, English Ingot — .. . per ton 4 £11 | eni 26] , dea. 
: Potash, Bichromate, ір casks.. per Bd. Bd. és 9 n » Sheet e» ee рег to Bie 213 10 ae 
» Caustic (16 16/80%,) . per ton 494 £94 p^ m Manganin Wire No. 38 ..  .. per lb. 8/- e ee 
m „ — Bisulphate oe per ton £85 £86 ss 9 Mercury EN a are per bot £8 15 £8 15 Р 
a Shellac... e. per сті 195]. 125!- Ке d Mica (in original cases), mall. per Ib. 84. to yd. | Bd. to 9d. oe 
a Sulphate of Magnesia . x .. por ton £4 10 #4 10 d „ " s» medium per Ib. 1/990 2/9 | 19 0 2/9 ee 
& Bulphur, Sublimed Flowers .. per ton £0 5 £6 5 Е d „ à arge .. perlb.| 8/8 to 7/8 to 1/8 e 
a " aa ES per ton 26 10 26 10 BS p Pbospbor Bronse pes p per ib. IId. to 1/2 |11id.to 1/9 ex 
а oe Lam ee e per ton £6 £6 ee р ч го bars & per 1b Aj- to 1,8 17 to 1/8 oe 
a Boda, Caustic T white 70%) .. per ton £10 16 £10 16 s p » rip & aheet per lb. From 1,2 | From 1/2 5% 
a „ Crystals .. ae .. рег ton £8 £8 x o Platinum К . peros 24 1 44 1 ee 
a Bichromate, casks . per ib, эда. 24d. i Bilicium Bronze Wire s per Ib. | 10d. to 1/- | 104, to 1/ a 
nd Magnet, aco’d'‘ng to desc'p^n per ton| From £15 to £40 T 
METALS. &o. [1] in bare ee ee 4105 16 t 2119 15 ee 
o 
b Aluminium Ingots, in ton lots per ton £148 £148 2 I EI £110 10 “gill J| 108. ine. 
b is Wire, in ton lots рег ton £u ERA vis g e fol os ee per lb. 1/6 1/6 ee 
b Sheet, ш; ton lote per ton £191 £191 i» wire, Nos. 1 to "16 vs ». per lb. 1/5 ee 
Р Babbitt’s metal ingote per ton | £75 to 2125 £15 to £125 р White Anti - triction Metals — 
e Brase joues metal P to 19") basio per Ib. 64d. 7d. id. dec '" White Ant” brand. per don] £85 to £65 | £85 to 465 . 
e ube (brased) .. .. per lb. 77d. 87 1. 1d. dec j Yarns, 2/108 Grey Ootson, on «рле per Ib. 1d. та. oe 
с „ (solid drawn) . per lb. Cad ki 11d. dec „ бїз Рах .. ee ee per lb. 52d. bad. ee 
© on Wire, basis "e e. per ib. Gyd. Я id. dec. „ D ply 110lbs. Russian  .. per lb. 4: EM 
в Оороег Tubes (brased) es per ib. ма. 914. 1d. dec. j n 10 ide. Russian, single .. per lb. 6/8. d. oe 
в « (solid drawn) .. per ib. на. 941. 1d. dec 180 ibs. Juse rove.. .. рег ton £10 9 6 21096 oe 
e Oopper Bars (best selected) .. per son 466 £66 M. Eno, B d. Vialle Montagne ond.) per ton £21 10 821 10 os 


a Messrs. G. Boor к Oo. 


b The British Aluminium Oo., Ltd / доре mor 


k Messrs, Morris Ashby, Limited. 


Messrs. James & Bbakspeare. [Со., Lid. m Messrs, W. T. Glover à Led, 
etry e Messrs, Thos. Bolton & Bons, чоюп Messrs, Edward Till & Co. Succ я Mesars. P. Ormiston & 65 
рр У | d Messrs, F. Wiggins & Bons, suppited БУ | Messrs, Bolling & Lowe. supplied DY | 5 Mesars. Johnson, Matthey & Oo., Led 


e Messrs. Frederick Smith 4. Oo. í Messrs. Walter H. Hindley & Ов. у The Phosphor Bronse Company, Led. 
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MACHINE TOOLS AT THE GLASGOW 
. EXHIBITION. 


(19 SPECIAL REFERENCE TO THE REQUIREMENTS OF DYNAMO 
AND MOTOR MANUFACTURERS.) 


By FRED. BATHURST, A.M.LE.E. 
(Concluded from page 103.) 


SIDE PLANING MACHINES. 


Messrs. SMITH & Coventry, LIMITED, of Gresley 
Ironworks, Salford, Manchester, exhibited an improved side 
planing machine, which would be found very useful in a 
jobbing machine shop. This type of machine is already 
largely used by machine tool makers, because it is so con- 
venient for planing lengthy pieces of work, and the fact that 
pieces may be worked which have any width of side over- 
hanging. Side planers are decidedly more handy and com- 
pact than the ordinary type of planer, and effect a considerable 
saving of workshop floor space. "The makers claim that side 
planers have many points of superiority over shaping 
machines, and that they will do a greater quantity of work 
ina given time. The speed of the eutting tool for all 
lengths of stroke can be altered without stopping the 
machine. | l 

Messrs. Smith & Coventry’s improved side planing 
machine (shown in fig. 21) has been modified in several 


2 — 


the frame over the pit and a side planer of one-half the pro- 
portions of the upright type can be employed. 

Messrs. Smith & Coventry make a complete line of these 
machines which will plane pieces from 18 in. wide and 4 ft. 
long up to pieces 40 in. wide by 30 ft. long. | 
| Key-way CurTING. MACHINES. 

The same firm exhibited a Knowles patent key-seater 
machine, of which they are sole licensees and makers. This 
type of machine (see fig. 22) is economical in price and 
compact in size, and it is claimed can turn out as much work 
in the same time as 16 or even 20 slotting machines. The 
statement is made that 140 key-ways, 2} in. long by $ths in. 
wide by ,’,ths in. deep, can be cut in an hour to standard 
measures, and either taper or parallel as required. 

For ordinary tool shops or manufacturers of dynamos and 
motors such a machine would be invaluable for cutting key- 
ways in wheels and pulleys. If a pit in the workshop floor 
is provided at the end of these machines, work up to 6 ft. 
diameter can be taken. A key-way is cut by one passage of 
the quill or cutter barthrough the box. The sliding rack 
which draws the quill or cutter traverses the upper 
surface of the bed-plate of the machine in a slide 
formed thereon, and. is provided with adjustable stops at 
each end of the stroke for bringing it to a standstill. The 
pulley to be slotted is arranged on the end and at right 


angles to the face of the bedplate. The pulley is held in 


the correct position by a bush being fitted in its bore. 
As the work requires no other cramping, a considerable 
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important particalars. For iustance, the slides on the bed 


on which the tool saddle traverses аге of box shape and cast 
rectangularly on the main frame casting. The upward 
sure of the cut is thus received on the vertical and lower 
onzontal surfaces. The tendency of the saddle to lift 
(under a heavy cut) is thereby done away with, and all the up- 
play taken up by arranging double wedge strips, which 
abut against the solid metal of the main frame. ; 
A new belt-shifting motion has been designed, which 
allows the countershaft, through which the machine is 
driven, to be fixed at any desired angle either in front of 
or behind the machine. The feed mechanism is perfectly 


-noiseless and automatic. The tool saddle is driven direct 


by screw, and heas a quick return, and separate pulleys both 


for forward and backward movements. The main advan- 


tage that a side planing machine of the above description 


bossesses is, that work which would require a large and 


expensive planing machine of the usual type can, if a pit is 
provided on the front of the side type machine, be bolted to 
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Fic. 21.—S1pE PLANING MACHINE. 


saving of time is effected. The cutting bar is set in 
motion by the foot treadle underneath the bedplate. The 
same action also brings the machine to a standstill, when 
the slot is cut. In order to bring the cutter bar back, a 
hand lever (shown on the side of the bedplate) is operated. 


Messrs. Smith & Coventry supply with the machines a 


useful table which gives the standard proportions of key-ways 
relatively to the size of the shaft, both for taper and parallel 
seatings. The standard taper recommended is 1th in. in 12 
in. or 1 in. in 96 in. 

As a result of the exhibition of this machine, this firm has 
largely increased its connection amongst the engineering 
shops in Glasgow, and machines produced by these makers 
can already be found in several of the best known English 
dynamo makers’ works. 


CONCLUSION. 


Having, in the previous descriptions, endeavoured to select 
the highest types of machines exhibited for carrying out the 
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various processes of turning, boring, drilling, and milling, 
grinding, planing, and gear-cutting, the writer has touched 
upon the main processes carried out in a machine shop 
designed to produce electrical motors and other dynamo- 
electric machinery ; but at the risk of somewhat departing from 
the subject immediately in hand, it should be pointed ont that 
even when the works of the English manufacturer are 
equipped with the best labour-saving, most accurate, and most 
efficient types of machine tools, he has still a great disad- 
vantage to overcome. 

The writer's experience is that, generally speaking, a 
gréater interest and intelligence is manifested by the American 
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which becomes possible on the price of the parta required 
for the standard line. This aguin reacts so that the selling 
price of a particular machine can be reduced below that of 
competitors, leading to a further increase in the number 
that can be sold. | 

'The modern manufacturer must have the ability to choose 


а good standard design, and the pluck to stick to it, and leave 


to our old-style manufacturers the business of attending to 
the vagaries of a certain few old customers who want every 
sort of article from the same manufacturer, the attending 
to which leads so much to restricting the works’ possible 
output. 
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Fia. 22.— RNOWI. ES Kry SEATER. 


workman over that shown by his English confrère, because 
the American workshop is not so bound down by trade 
unionism to keep the individual output of the best man in 
the shop down to the level of the man of mediocre calibre. 
Under the conditions at present prevailing in England, the 
workman is being trained, noć to replace hand labour, because 
the hand labour that might be displaced (by reason of excess 
in numbers alone) has a sufficiently powerful voice in the 
trade union policy to start a howl of dissatisfaction and com- 
plaint. In America, piecexwork is more general, and more 
greatly encouraged by the shop superintendent, who tells his 
workmen that he is agreeable to let them make twice the 
wages they could earn on ordinary timework, if they can 
find out the way to do it upon piecework prices, which he 
himself fixes, and may alter at any time as opportunity 
presents. Under these conditions all machines аге run at 
their highest capacity. | 

Under these conditions, also, the American workman takes 
the initiative in suggesting mechanical devices to replace his 
own hand labour. A skilled workman, by being able to bring 
around him his own selected gang of helpers, not only 
increases his own weckly earnings, but experiences the diffi- 
culties as well as the pleasures of an employer's position, and 
thus becomes moulded to better recognise the difficulties and 
limitations imposed upon his own employer. 

English manufacturers will further find that the en- 
couragement of piecework, in preference to timework, not 
only causes the workman to take full advantage of the im- 
proved and up-to-date machines provided, but will force them 
to standardise their manufacturing lines and the types of the 
machines made, so that the same part can be duplicated as 
much as possible. In this way it will be found that profit can be 
made out of an otherwise non-paying business by the reduction 


The *Chemiker-Zeitung." — The Chenmiker- Zeitung, 
one of the most widely known German chemical journals, celebrates 
this year its 25-year jubilee. Before this journal appeared there 
were several chemical periodicals in Germany, such us Liebigs 
Annalen, Kolbe's Journal of Practical Chemistry, d'c., but all these 
were of the high and dry scientific kind. Dr. Krause, the dis- 
tinguished founder and editor of Chemiker-Zeitung, introduced a 
more popular element into his paper which commanded immediate 
success, Social questions and ethical questions affecting the 
members of the chemical profession were taken up and discussed in 
the journal, which was the means of introducing many practical 
reforms. Not content with labour involved in the production of 
his journal, Dr. Krause in 1892 started the publication of a “ Year 
Book of Chemical Industry," and has published several cther 
valuable works of reference for chemists. We wish our contem- 
porary and its able editor a long continuation of their hitherto 
successful carcer. | 


The London County Council Arbitration Clause.— 
A year ago the Council accepted the tender of Mr. J. Strachan at 
£470 for the work of excavating the foundations for the lamp 
standards and the trenching for the mains in connection with the 
lighting of the Victoria Embankment and Westminster Bridge. 
That sum included a provision of £20 for such additional works as 
might subsequently require to be carried out. It was afterwards 
found necessary to provide four additional lamp standards, and to 
excavate to a much greater depth than was provided for in the 
contract with Mr. Strachan, who consequently sent in a claim for 
payment of 4973 in respect of the whole of the work. This claim 
was, under the provisions of the contract, submitted for the arbitra- 
tion of Sir Alex. R. Binnie, and he awarded the sum of £675, 
or £205 more than the contract price. In reporting on this question, 
the Highways Committee stated they were infored that the sum 
awarded to the contractor fairly represented the value of the extra 
works, and they recommended the Council to sanction the payment 
of the excess to the contractor. This was carried. 


Institution of Electrical Engineers (Dublin Section). 
—At a meeting of the Institution on Thursday evening last week, in 
the Royal College of Surgeons, Prof. Barrett presiding, Mr. W. 
Brew read an interesting paper on “ Inductive Currents.” 
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STANDARDISATION OF ENGINES 
AND DYNAMOS. 


(Concluded from page 156.) 


Ногріх‹.-рожн BOLTS, KEYS, AND OUTBOARD BEARINGS. 


12. We recommend that the holding-down bolts, sbaft keys for 
sccuring the generator hub to the shaft, and the outboard bearings 
should be furnished by the engine builders. This is in accord with 
almost universal practice at the present time. 

Our recommendations in these particulars do not cover matters of 
ю great importance as some others; but, if adopted, they will tend 
to settle certain ‘points about which there bas occasionally been 
dispute and considerable controversy in correspondence. 

In the table will ibe found columns showing sizes of shaft keys 
xii we recommend ; also the number and sizes of holding-down 

ta. 

It will be noticed that we do not give any lengths for keys. 
We gave this matter very careful consideration, but we found that 
such differences of opinion existed in respect to proper length, that 
we believe it best to leave the determination of the length of key 
for adjustment by engine and generator builders in each individual 
case. 

Sizes of keys have been taken so that standard rolled stock can be 
employed. 

We recommend that the keys be made straight and be used as 
feathers. They should therefore fit accurately on the edges and 
not onthe top. Proper allowance should be made in cutting the 
keyway in the armature hub, so that there will be sufficient clearance 
at the top of the key. 


B. Floor Line.—For convenience in operation and for the 
information of engine and generator builders, we suggest that for 
units up to 75 xw., inclusive, the floor line should come at the 
bottom of the sub-base; and for units 100 xw. to 200 KW., 
inclusive, the floor line should be 1 in. below the rough top 
of the sub-base. i 

C. Protecting Commutators from Oil.—In view of the fact that in 
some cases the distauce between bearing and commutator is very 
small, it is well for engine builders to bear in mind that provision 
should be made to prevent oil from the bearing getting on the 
commutator. 

D. Some generator builders have asked that the end of the shaft 
be drilled and tapped to facilitate, if necessary, the removal or 
placing of the armature on the shaft at the place of erection; we 
suggest that this be done. | 

E. In some cases, generator builders require special nuts, bolts, 
or fixtures for attaching gencrators to the shaft. Under these 
conditions we suggest that the generator builders should furnish all 
attachments to their apparatus that are not already specified in our 
report. . 


IN CONCLUSION. 


14. In concluding our labours, we desire to express our apprecia- 
tion of the great interest in our work which has been shown by the 
engine and generator builders. They have realised that it was for 
their benefit, and they have helped us very materially by supplying 
freely the data in their possession and by their intelligent 
comments and criticisms of our various recommendations. We may 
say, indeed, that it is this spirit of helpfulness and appreciation 
tbat has encouraged us to devote the great amount of time and 
labour which we have given to the solution of the problem. 

We wish also to express our indebtedness to Prof. John E. Sweet, 
who, as president of the Engine Builders' Association and chairman 


TABLE OF SIZES, SPEEDS, AND STANDARDISED DIMENSIONS OF DIREOT-CONNECTED GENERATING SETS. 
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Space occupied, 


(To accompany Diavram.) 


Armature Diameter of engine shaft on shaft ' Holding-JAown 
| bore, at armature fit. between the Р бес | Key (4 feather). bolts. 
e | | limit lines. : 6 v., | 
ind o Revolu- | | | lengt E “ | width | 
„ tions eee rcd Te R of to EE E mu ues ec a cy voy Mages 
unit, | exten - shaft zen, ў 
[M CC e n ашны | Tong | anore fes, de QNNM di | 
s crank | cran ‘entre crank Side cran А „ | Sh ck- 
en- еп. | engines, engines, class — class еһе. base, шее Width, ness, Shaft Poove | meter., Nom 
gines, gines, inches, inches. icd RE. incbes. inches. inches. В s chia inches, ber. 
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3 300 4 51 4 +555 544+ 1% 33 28 5 25 Flat. 54 1 2 d ü 1 4 
Юю 200 4h 6} 4% s. 60 4 % 37 31 6 28 Plat. 0 14 1 1 4 1 4 
75 275 53 73 52 T т, 75+ 1% 43 37 6 31 Plat. 6 14 1 $ 1 1j 4 
100 260 6 84 6 + төнө 83 + 1000, 48 42 6 , 934 Flat. 72 14 1 à 4 1} 4 
150 225 7 10 7 + уер 10 + X444, 51 45 6 373 411 84 12 1} 8 & 11 4 
N 200 8 11 8 + уђе 11 + 1% 54 48 6 433 1712 96 2 11 $ 8 14 4 
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Note 1.— Five per cent. variation of speed permissible above and below speeds in table. 


Nork 2.—Distance from centre of shaft to top of base of outboard bearing may be less than c (to suit engine builder), though not less than possible out- 


tide radius of armature. 


picce must be 4"to M less than “R.” 
As arranged for borizootally parted generatora 


SUGGESTIONS. 


13. Iu the course of our investigation our attention bas been 
called to a number of points, which, from their nature, are not 
exactly in the samme category as those on which we have made 
recommendations, ‘but we consider them of such importance that 
We desire to offer (үзеш as suggestions for consideration by members 
ot the Society, with a view to their adoption if considered 
tuficiently meritorious, 

A. Pressing Armature on Shaft.—Uusually the contract definitely 
Provides by whom this is to be done, but our sugvestion is that if 
there is no such provision in the contract, it should be understood 
that the engine and generator builders shall agree who is to do this 


work, $0 as to avoid any dispute when the separate portions of the 
unit are delivered on the premioa. ў 


* Final reportof Committee presented at the New York meeting 
e pina, 1901) of the American Society of Mcchanical 


Stools to be made and located to suit feet | | 
of horizontally parted generators. Builders 
of latter aote that radios of outside of held 


Half Scction for rome 


150 aod 200 K.W. Generator 


oriental ported. 


Hall Section 


PI — 


As arranged for vertically partcd generators. 
Rectanguise ratings to be made and located to quit 
bases of vertically parted generators. 


of their committee on standardisation, has attended all of our 
mectings and given to us the benefit of his counsel and ripe 
experience. 

We believe that the recommendations we submit herewith will 
accomplish the object for which the Committee was appointed, and 
will, if adopted generally by manufacturers, which we have every 
reason to anticipate, reduce the cost of manufacture, expedite 
deliveries, and remove many causes of complication and dissatisfac- 
tion. 

The favourable rcception accorded to our preliminary report by 
the Society lends us to hope that our completed work will be 
equally satisfactory. 


Frank H. Barr, 

WILLIAM D. FORBES, 
WALTER M. MCPARLAND, | 
ALBERT L. ROHRER, 


JAMES B. STANWOOD, | 


Committce on Standardisation 
of Engines and Dynamos, 
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HIGH SPEED STEAM ENGINES." 


— 


By JOHN DAVIDSON. 


(Concluded from page 117.) 


Vol res and Gears. As the author bas previously mentioned, the 
slow revolution type of engine has, in many instances, a valve gear 
fitted to it, which is of most fearful and wonderful design. Some 
are fitted with simple gears, which give little trouble, and are 
economical, but it seems to have been the aim of many builders to 
put аз many links and joints as possible in the valve gear of the 
engines, and the author asks bere— What is gained by all this com- 
plication? In many cases it is done simply to be able to govern 
the engine by automatic expansion, and in others 80 that the cut off 
may be altered as desired by hand, and in many other cases to 
enable the designer to get a better distribution of steam, or a nearer 
approach to a theoretically perfect diagram than can be obtained by 
simple valve gear. Quick revolution engine builders, it must be 
pointed out, have had to drop this complication of gears because 


they could not do anything else. It would not fix at 500 revolu- 


tions per minute. One or two bvilders of quick revolution engines, 
it must be admitted, have managed to design, construct, and get to 
work gears with as many cams, links, and such like fittings, as is 
possibly-convenient, to try and obtain some result slightly better 
than other people if possible. By fitting this paraphernalia they 
obtain, in one case, very small clearance: in the cylinder; in another, 
automatic expansion conveniently, and such like. But does it pay 
to fit this tackle to an engine? Willans, Belliss, and Browett- 
Lindley do not do it, and they get equal results, and, in many cases, 
better, than any other engines on the market fitted with the most 
complicated types of gears imaginable. This extra complication 
requires keeping in repair, and this means a big bill at the year end. 
It often entails much more labour in the way of attendance in the 
engine room, wbich, when taken into consideration at the year's 
end, amounts also to a very large item. ; 

Slow revolution engine builders, and others who advocate this 
type of engine, will naturally say that the author has got the 
modern high speed craze. Perhaps he has. These are high speed 
times, and engines are not built for ornaments or playthings as a 
rule. One does not give £1 to have done wbat it is possible to get 
done for 1s. in another manner, equally efficient. The points the 
author wishes to question is, if Willans, Belliss, and Browett- 
Lindley can get resnlts with their engines—results equal to any 
engine fitted with complicated mechanisms, why perpetuate these 
complicated designs? Who would think of putting a beam engine 
to drive a dynamo? The old beam engines did good work, and 
were suited to their duties perhaps better than any other type of 
engine then in existence, and perhaps for many years afterwards, 
but that is no reason why we should use them now. Corliss and 
other slow revolution engines, drive mills and machines of all sorts, 
and do it well in many instances, but it is not essential that we 
should copy them. 

Then, again, some imagine that simple (not complicated) quick 
revolution engines are only suitable for small powers, but that, of 
course, ів a mistaken idea. How is it that the largest engines in 
the world, on our steamships, are of the simplest design that could 
be wished for, and are undoubtedly the most economical of engines ? 
Now that electric traction and centralisation of electrical power 
and lighting stations has necessitated the adoption of large units, 
at the present time reaching to 12,000 I.H P., as a maximum, the 
author thinks it is a question worthy the study of all central station 
engineers, and of those who are responsible for the design and equip- 
ment: f power stations, to consider whether they will have an engine 
with many valves and endless gears, or whether they will have an engine 
with simple valves and gears which will give equal economy —ѓог 
this they can obtain a guarantee also less attendance required, lets 
liability to breakdowns, less repairs, less cost, and above all, the 
author thinks, is a point worth every human being's consideration 
less to worry about. 

Governing.—The problem of how to govern an engine of any type 
satisfactorily is one which has received more attention than any 
other point necessary for the efficient running of engines. Quick 
revolution engines have one advantage over the slow revolution 
engines in this respect, owing to the fact that when the governor 
bas shut off the steam to the engine, whether by throttling or 
automatic expansion, the quantity of steam then left in the engine 
is a very small amount. For instance, if an engine of, say, 500 H.P., 
be running at 75 revolutions per minute, and doing full load, and the 
whole load be suddenly thrown off the engine, we may take it 
that as а minimum there will be at least one cylinder full of steam 
already in the engine capable of doing work, and ready to accelerate 
all the moving parts before the governor has really control of the 
engine. If an engine of the same power be running at 450 revo- 
lutions per minute under similar circumstances, we should have 
only one-sixth the quantity of steam in tbe engine which could not 
be affected by the governor. 'Thus it will be seen that it is pos- 
sible to obtain finer governing under sudden variations of load with 
& quick-revolution engine than with one of the slow-revolution 
type, assuming, of course, that the governing mechanisms are of equal 
efficiency for both types. This, at least, is the only point in con- 
nection with governing in which the quick-revolution engine gains 
any advantage over the slow-revolution type. 

The majority of quick-revolution engines at the present time are 


* Paper read before the Liverpool Engineering Society on 
December 4th, 1901. 


governed by means of the throttle valve, and not by automatic 
expansion, as are nearly all of the latest type of slow-revolution 
engines. The true reason why this has come about is that it has 
been found from actual tests that the advantage of automatic expan- 
sion over throttle governing is infinitesimal at (and about) full load. 
When the variations of load are not very excessive, or when ап 
engine works mostly from about five-eighths to full load, for 
econoniy's sake, automatic expansion is the preferable type of 
governing to adopt; but when an engine is liable to work for con- 
siderable periods at light loads, say, from quarter to half, the 
throttle governor is the most suitable. With an engine fitted with 
Corliss gear, it becomes a very simple matter to vary the cut-off in 
the cylinder, as very little power is required in the governor to 
alter the point at which the gear must trip; but it is a very different 
matter to make a satisfactory governor for a quick-revolution engine 
so that the cut-off may be varied automatically, especially when 
this has to be done by the governor altering the position of the 
eccentric driving the valve, as it necessitates a very powerfal 
governor. This difficulty has no doubt caused most engineers to 
adopt the throttle-valve type of governor for quick-revolution 
engines, it being a simple matter to produce a centrifugal governor 
of sufficient power to move a throttle valve, and as the advantage 
gained by the automatic expansion is really so small, many have 
given up the attempt to produce a suitable governor of this 
type, rather being satisfied with something that is easy to pro- 
duce, and which they know from experience will not give trouble 
in practice. | 
It would be impossible here to deal with the various types of 
governors adopted for governing either by a throttle valve or other- 
wise, but the author firmly believes that results equally good, во far 
as speed regulation is concerned, can be attained with either system 
of governing, all depending upon the design of the governor 
mechanism. It will thus be scen that tbe type of governor to be 


adopted for any engine depends upon the class of work the engine 


is to be used for. If for a practically continuous steady load, the 
throttle valve governor will do all that could be wished for; but 
if the engine is liable to have to work for short periods on exces- 
sive loads, and also liable to work at loads varying from half to full 
load— such as for electric traction purposes —the automatic governor 
is no doubt the most suitable one to adopt. A combination of 
variable expansion and throttle governor ia no doubt the ideal thing 
to arrange if an engine has to be made to work most efficiently at 
all loads. There are other ways by which excessive overloads on 
an engine can be dealt with, such as fitting asupplementary throttle 
valve, which will supply steam direct to the LP. cylinder, say, of 
а compound engine, but tbis necessitates a complication which can 
be avoided if automatic variable expansion is adopted. 

A slow revolution engine with equal number of cranks requires 
heavier fly-wheels to keep the angular variation per revolution 
within the same limits as that of a quick revolution engine of the 
same power. This extra fly-wheel, therefore, helps the governor 
when any sudden change of load takes place, so it is traly difficult 
to find any very great difference between the two classes on this 
score; but it is worth notice here that heavy fly-wheels are not 
revolved in their bearings without any power being exerted ; tbere- 
fore the mechanical efficiency of an engine with heavy wheels must 
be less than one with light wheels, other conditions being the 
same. | 

It is impossible to deal with the governing problem here, and 
as it is one which ів common to all engines, it is hot necessary to 
do so. | 

In practice it is possible to govern both types of engines to 
within the same percentage of variation when efficient governors 
are used, so little more can be said on this point, except that with 
quick revolution engines it is possible to put tbe governor direct on 
to the cranksbaft and thus dispense with all gearing. This does 
away with a very frequent cause of trouble, and is another feature 
in favour of high speed. 

Within the time at his disposal the author has found it impos- 
sible to say something respecting all the interesting features in 
connection with the development of quick revolution engines, as 
many require a paper to themselves to do them justice; for 
instance, balancing of engines, vibration, &c., all of which have 
received very careful study by the several engine builders ia 
bringing their standard engines to their present state of perfection. 

High speed has been the cause of simplification in almost every 
detail of engines. In the best of engines you find the minimum num- 
ber of parts, all fancy rod ends dispensed with—wedge adjustments, 
gib, strap, and other appliances having been replaced by simple 
marinc type ends, a couple of brasses held together by a couple of 
bolts, and main bearings consisting of plain bushes in halves held 
down by cap and bolts, &c. The development in this direction may 
appear surprising, but, contrary to expectations, the wear on all 
parts is so little, and adjustments in well-designed engines are so 
rarely required, that the plain bushes, held together by cap and 
bolts, leave nothing to be desired ; aud as it is absolutely necessary 
that all bolts, screws, &c., of the moving parts should be positively 
locked, the fewer there are of them the better. 

Quick-revolution engines are now built of all types: single 
cylinder, compound two-craok and three-crank, triple expansion two 
and three-crank, and no doubt before long the four-crank triple 
expansion engine will be a common type, as larger and -arger 
powers are being called for daily. 

Ten years ago engines for driving generators of 500 н.р. were 
considered a large size, but now 2,000 to 3,000 H.P. plants are 
common, and the leading quick-revolution engine builders have 
standard patterns up to 3,000 H.P. 

[The author gave illustrations and descriptions of two well- 
known types of engines, viz., Willaus & Robinson and Browett, 
Lindley & Co. The descriptions are abstracted on the next page.] 
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The Willans central valve engine is a vertical single-acting 
engine, whose working stroke is the down-stroke, the piston or 
pistons baving equal pressures on both sides during the up or return 
stroke. The valves (of the piston type) work inside the hollow 
piston rods (or "trunks"), and give an excellent distribution of 
steam and unequalled drainage for water, as the exhaust ports are 
so placed, that the rush of steam tends to carry out the water with 
it. not only at the moment of opening the port, but continuously 
through the whole of the up-stroke, this action being assisted by the 
dished form of the patent pistons employed. The brasses are 
arranged to be constantly in compression ; tbat is to say, the piston- 
rod is kept pressing in the same direction (downwards) against the 
connecting rod, the latter against the crankpin, and the crank 
against tbe main bearings, not only throughout the working stroke, 
but through the return-stroke as well. 

The steam enters the H.P. cylinder until cut off by the passage 
of the ports through the gland. The point in the stroke 
at which cut-off takes place is governed by the height above the 
cylinder top to which the gland rings are raised by a distance piece 
placed below them. 

The two-crank compound engines of Messrs. Browett, Lindley &Co., 
Ltd, are built in standard sizes for any power between 501.н.р. and 
2.000 r.H P. The steam distribution is effected by means of two 
piston valves, one for the high pressure and one for ће low pres- 
sure cylinder. Messrs. Browett, Lindley & Co. have found that 
they can build a more economical engine by fitting separate valves 
to each cylinder, and their engines are so designed that they can 
be arranged to be governed either by throttle or automatic expan- 
sion, as may be desired, every detail in the engine remaining the 
same, the governor only being changed. The valves are actuated 
by means of eccentrics in the usual way, and when the automatic 
expansion governor is fitted, the position of the high pressure 
cocentric is controlled by the governor. Allthe working parts are 
enclosed and lubricated by oil under pressure. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the poper. Free use of fictitious names, d'c., 
may be made, Answers are furnished by a duly qualified lawyer, 
bud the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


“ LIGHTNING CONDUCTOR" writes:—“ A client of mine wants to 
have electric light supplied from a friend whose premises adjoin 
his. 

* 1. Is there any regulation to prevent the friend supplying him ? 

“2. If there is, could they be joint owners in the plant,each to 
take his light and share expenses ? | 

" His prievance is that the supply company charge him the same 
for business purposes as they do private consumers. They have no 
rebate svstem, and he burns his maximum number of about 100 lights 
continuously for an average of five hours per day all the year 
round." 


„% With regard to the first question, there is nothing in any 
provisional order or special Act which has been before us pro- 
hibiting an arrangement of the nature suggested by our corre- 
spondent. It has been repeatedly pointed out in this column that 
the Electric Lighting Acte, whether private or public, are permis- 
sive only, and do not entitle “undertakers” to interfere with 
anyone who chooses to generate electricity on his own premises and 
sell it to his neighbour. | 

As to the second question, our correspondent's client and his 
neighbour can enter into whatever agreement they wish as to 
sbaring the expense of an installation. 


“С. Н. B." writes :—“ Thanking you for your answer to my query 
of last week, I shall also be glad if you will give the following infor- 
mation in next week's ELECTRICAL REVIEW, viz, Is there any 
speciGed height which overhead wires are to be kept above the 
roadway in any Government regulations, &c. ? " 


„% There is no regulation as to the height of wires above streets 
in towns outside the Metropolis. We believe that the London 
Overhead Wires Act contains some regulations on the point, but it 
із obvious that the provisions of that statute do not affect our 
correspondent. In a case decided some years ago by the late 
Master of the Rolle, wires suspended at a height of 40 ft. above the 
roadway, were held to be no nuisance. 


" NICKEL " writes :—" I am a small wiring contractor, and I received 
в contract to wire some premises on the circuit of an electric supply 
compeny. 

j ious to starting the wiring, I, or rather my client through 
me, made application for the supply of energy. This was on 
December 18th or 19th, 1901. On the 24th of the ваше month my 
client received a further agreement or application to sign, with a 
request that he should furnish the authorities with a sum of £3 as 
a deposit. This he immediately complied with, and a receipt for 
same was sent in due course by the authorities. 


* Does this not seem as if my client was accepted as a consumer ? 
I thought it did (as it is the first work I have done on this supply 
circuit), so I at once commenced operations, and wired the premises. 
After completion, I waited three or four days to see if the 
authorities would connect in the meantime, but they did not, so 
I wrote them, and in reply, І received the following letter :—' With 
reference to your application for a supply of current to.. . Road, 
and your post card of the 2ud inst., I beg to inform you that we 
have no mains nearer than about 117 yards from the premises in 
question. It will therefore be impossible for us to make this 
connection, unless you are prepared to pay for laying mains in this 
street, for everythiug over 60 ft., which is the limit of distance we 
can carry the supply free.'— Yours faithfully, &c. 

"I wish to know:—(a) whether my client ought to have been 
notified in the first instance of the inability of the company to 
supply? (b) whether there is any remedy open to me for the in- 
convenience and expense to which I have been put ?” 


a*a Аз to the first question put by our correspondent, we are of 
opinion that, since the premises in question are not situate within 
50 yards of the distributing main, the undertakers are not bound to 
supply the occupier. This seems to be quite clear from Clause 27 
of the Schedule to the Electric Lighting Clauses Act, 1899. It was, 
therefore, open to the company to have refused to comply with the 
occupier's request. 

As to the agreement or application of December 24th, referred 
to in the contractor's letter, presumably this was merely a form of 
application for supply (and this presumption is supported by the 
company's letter) In that case, we fail to see how the company 
can be held to have, gone so far as to accept the occupier аза 
consumer. They must of course return the deposit. This being the 
position of the parties, it is hard to see how the company should 
have straightway notified the occupier that any communication 
between their main and his premises would have to be established 
at the expense of the occupier, save for the first 60 ft. from the 
maio, for which distance they are bound under Clause 27 (ubi supra) 
to communicate free. 

As to the second question, it appears to us that the contractor has 
acted on a too hasty assumption, and at his own risk; and that tbere 
is no remedy against the company for the expense to which he has 
been put. 


e 
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DINNER OF THE INSTITUTION OF 
JUNIOR ENGINEERS. 


TRE 17th annual dinner of this Institution was held on Saturday 
last, at the Hotel Cecil, the president, Sir John Jackson, presiding. 
Among the guests were Admiral Sir E. R. Fremantle, G.C B.; 
Lieut.-Gen. Sir W. F. Butler, K. C. B.; the Hon. Thomas E. Faller, 
Agent-General for Cape Colony; Sir A. R. Binnie; Sir John Murray, 
K.C.B.; Mr. C. Hawksley, President of the Institution of Civil 
Engineers, and others. 

After the usual interval, the President proposed the Loyal toasts 
and the three services. In reply Admiral Fremantle commended 
the proposed amalgamation of the executive and engineering 
brauches of the service, and vigorously advocated a stronger navy, 
which, he said, is both a link with the colonies and an insurance for 
our commerce. 

General Butler, replying for the regular and volunteer forces, 
said the army needed no one to apologise for it and no one to 
praise it; its most eloquent speech was silence. With the Duke of 
Wellington, it relies on its past record and “doesn’t care a 
tuppenny dam for whatever may be said against it.” 

Sir John Murray, proposing "Our Dominions Across the Seas," 
regarded the colonials аз " dynamic," the home folks as static,“ 
advocated a ministry of junior engineers, and relapsed into poetry. 

The Hon. Thomas E. Fuller, in his reply, carried the meeting 
with him; his text was Freedom," which he said was the great 
bond which unites the Empire. The Cape had always given ''fair 
play and freedom” to all races, and following the same principles 
he was most hopeful as to a speedy settlement after the war. 

Sir A. R. Binnie was called upon to propose “Improvements in 
Passenger Transit," and gravely told us that the horse was doomed ; 
that the overhead trolley would not be allowed in London; that 
“tubes” had their advantages; that the restrictions imposed upon 
automobiles should be removed; and that a better means of storing 
electricity was badly needed; all of which has been common 
knowledge for months—nay, years. 

Mr. F. S. Pilling, in a neat reply, complained of the obstructions 
placed by municipalities in the way of comprehensive tramway 
schemes, and gave, we think, rather too much support to the over- 
done statement that America is getting the cream of the work. 
Was, we admit, but not is. 

Mr. Hawksley toasted the I. J. E. in complimentary terms, and in 
reply, Mr. Percival Marshall ackaowledged the debt of the Institu- 
tion to the Institution of Civil Engineers, recounted recent successes 
of Junior Envineers (one of whom was admitted full member of 
the Civil Engineers without passing through the intermediate 
stages), and described the endeavours which are being made to 
promote greater sociability between the members. 

During the evening Mr. Sidney Annine, Mr. Kenneth Gray, 
and Mr. Geo. Bullock entertained the company with songs and 
sketches, and Mr. T. E. Gatehouse gave violin solos. The function 
wound up as usual with “ Auld Lang Syne,” 
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A NEW TELEGRAPH STEAMER, 
SS. “VIKING.” 


Іт is now néarly 30 years since Messrs. Mitchell & Walker, of 
Newcastle, were asked by Hooper's Telegraph Works Co., Ltd., 


DOUBLE COMBINED PICKING-UPIAND}PAYING-OUT_ MACHINE. 


to build the first steamer for laying and repairing telegraph cables. 
The result was a steamer of 4,935 tons gross tonnage, we believe the 
largest cargo boat, with the exception of the Great Eastern Steam- 
ship, built up to tbat date, though now surpassed by others built for 
the same purpose, notably the .ínglia, owned by the Telegraph 
Construction Company, Limited. 

The main features in the ss. Zooper were the three circular 
cable tanks, 50 ft. in diameter and 30 ft. deep, which were 
large enough to carry a cable of sufficient length to bridge 
the Atlantic from Ireland to Nova Scotia. А two-bladed 
propeller driven by compound engines furnished the motive power, 
and a special pair of engines were erected to drive, by means 
of a wire rope, a propeller in the stern of the vessel placed in a line 
with the keel in order to make the mancuvring of the ship 
possible without working the main engines and helm ; but the wire 
rope was not a success, and in the ss. Faraday, built within a few 
months of ss. Jlooper, the control was effected by means of twin 
screws, now universally adopted for the larger steamships. The 
latest telegraph cable laying and repairing steamer ss. Viking, 
built to the order of the Amazon Telegraph Company, arrived iu 
the Thames some two weeks ago, and has 
been taking cable from Messrs. Hooper's 
Works in the Millwall Docks. Though 
the tonnage is small, the steamer has been 
titted with three cable tanks, two being 
30 ft. in diameter, and being intended for 
cable work on the River Amazon, bas been 
designed to carry a heavy load on a light 
draught, and every precaution has been 
taken to meet the unpleasantness of the 
tropical climate. 

The cable machinery has been manu- 
factured by Messrs. Johnson and Phillips, 
of London and Old Charlton, under contract 
with the shipbuilders, Messrs. Sir W. G. 
Armstrong, Whitworth & Co., Limited, of 
Newcastle. 

Jt comprises a double combined picking- 
up and paying-out machine with bow and 
stern gears, dynamometers, leads, bell- 
mouths, crinolines, and bauling gears, all 
of which embody the makers' up-to-date 
improvements for the rapid and efficient 
working of the cable. The double com- 
bined machine, which we illustrate, is made 
in accordance with Messrs. Johnson and 
Phillips's latest patents, and іх designed to 
pick up under a strain of 20 tons at, 
the rate of half a knot, another speed | 
of 2 knots being provided at which the 
machine is capable of picking up under 
a strain of 5 tons. It comprises two 
absolutely complete machines with two 
double-cylinder engines, the two machines being built on three 
frames, and so arranged, with all actuating apparatus brought to the 
after end of the machine, that the machines can be controlled 
entirely from ove position, and under general conditions of 
working, by one man. The machine embodies many special 
features :— 


l. Two separate machines, which may be worked independently 
of one another or in combination. 

2. Two engines, so arranged that either or both may work citber 
or both machines, thus covering all possible combinations, and 
allowing the port engine to work the starboard machine or the 
atarboard engine to work the port machine, which would be advan- 
tagcous in case of a breakdown of one or the other. Usually one 
engine would be sufficient for all ordinary work; there is thus the 
advantage of running onc small engine at a 
high efficiency instead of one larger engine 
at low efficiency. 

3. All actuating apparatus for steam 
stop valves, drain cocks, reversing gears, 
main brakes, speed gear wheels, wheel- 
shifting gear, clutches, holding-back gear 
brakes, free-wheel gear, traversing gears, &c., 
taken to the after end of the machine, so 
that the machine can be controlled com- 
pletely and absolutely from one position. 

4. "Hauling-off" and *''holding-back " 
gears are provided Loth fore and aft of 
the machines, enabling the working of the 
cable direct from tanks both forward and 
aft of the gear without having any awkward 
leads or turns for the cable. 

5. These gears are provided with free- 
wheel driving arrangements, allowing the 
sheaves to run free, controlled by the brake 
(when paying out), but automatically driven 
immediately the machine is reversed for 
hauling back. ; 

6. A friction driving arrangement is also 
provided to obviate the risk of breaking 
the gear teeth and of tearing the serving 
off large cables due to the gear trying to 
baul the cable off the drum at a faster 
speed than the drum is delivering it. 

7. Screw-traversing gear is provided for 
traversing the holding-back " sheave with 
its jockey gear and cable guide across the 
face of the drum for “ inside" or “ outside " 
lead while the machine is running. 

8. The holding-back gears are provided with screw brakes with 
adjusting nuts ti prevent the brakiog power being increased 
inadvertently after once being releascd. The brake straps are 
suspended so as to release equally around the brake wheel. 

9. When not required for hauling-off" purposes, the driving 
wheels of these gears inay be completely disconnected from the 
main machine by sliding an intermediate wheel out of gear, thus 
avoidiny any rattle. 

10. The drums are arranged to run loose on the sbaft, thus enabling 
the shaft to be made a fixture and attached permanently to the 
frames, forming a very rigid structure. 

11. The brake rings and the large gear wheels are combined with 
the drum, thus relieving the shaft of all torsion. 

12. Another advantage of tbe drum running loosc on the shaft, is 
that when paying out is being carried on without the engine, the 
drum ів the only part of the machine (beyond the “ holding-back " 
gear) which is running. 

13. A fixed lubricator is provided on the end of the shaft so that 
the drum bush can be lubricated while it is running. 

14. The main brakes are actuated by hand wheels through the 
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medium of worm gearing, thus allowing of exceedingly fine adjust- 
ment for paying-out, with enormous power for holding when 
picking-up, and that with extreme case of manipulation. 

15. The brake screw is provided- with a safety adjustment lock 
which (after being set for any desired strain) prevents the strain from 
being increased inadvertently after the brake has been released. 
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16. The brake strap is suspended by spring attachments ensuring 
the strap releasing equally all round the drum and thus making the 
action of tbe brake more delicate. 

17. A water-sorvice pipe, with connection to a pump, is attached 
to tke back of the brake strap with nozzles at intervals between the 
brake blocks, thus directing water immediately on to the face of the 
brake drum all round its periphery. 

18. A clutch is provided on the second motion shaft enabling the 
power of the two brakes to be brought to bear on either drum, thus 
securing very ample brake power for any emergency. 

19. All main gearing is of steel, and all wheels are arranged so 
that when not required for driving they can be moved out of gear во 
as to avoid undue rattle. 

20. The teeth of all the wheels are specially shaped so that they 
may be put into gear or be taken out of gear while the machine is 
working at moderate speed. 

21. A clutch is provided on the first motion shafts to couple both 
together when both engines are required on one gear, or when a 
cross drive from port to starboard, or tice vcrsd, is required. A 
clutch is provided on the second motion shafts to couple the drums 
or brakes together. 

22. Special clutches are provided to take the bevel whecls ont of 
gear with the engine pinions readily, and yet to take the thrust of 
the bevel gear efficiently when in gear. 

23. There are inside and outside fleeting knives to each drum 
actuated by worm gear and hand wheels. The drums are 5 ft. 85 in. 
diameter x 17 in. wide between the flanges. 'The space occupied 
by the machine is 16 ft. x 13 ft., and the total weight is 25 tons. 

The bow gear bas three sheaves 4 ft. 3 in. ia diameter, each 
complete with cast-iron whiskers, and carried in bearing blocks on 
steel girders built into the ship; arrangements are made so that each 
&;ceave can be labricated while it is running. The stern gear has 
one sheave 3 ft. 2 in. in diameter fitted similarly to the bow gear. 

Тһе dynamometers are of Johnson & Phillips's improved type 
with a special provision of internal spring, enabling them to register 
тегү low strains as well as the higher strains without the need of 
addine or removing weights which is usually experienced. 

Sbeave leads are provided as span wheels at each side of the 
dynamometers, but the general leads from the tanks to the cable 
machine consist of opening bellmouths carried on cast-iron columns 
making a very neat job, effectually confining the cable, and yet 
allowing it to be released readily when desired. 

The tanks are provided with the necessary crinolines, and with 
opening bellmouths (carried on steel girders) for leading the cable 
to and from the cable machine. 

A bauling gear is provided for turning-over purposes, arranged 
to work by hand, or to be driven by rope messengers from the 
ships winckc3. 

Our illustrations are two vicws of the double combined 
vicking-up aud paying-out machine as taken at Messrs. Johnson 
aud Phillipss works, directly after the very satisfactory trial 
made under steam in the presence of Mr. G. Keith, of the Amazon 
Telegraph Company, Limited, Mr. George Thompson, their con- 
salt ing engineer, and Mr. A. Gulston, representing Messrs. Sir W. G. 
Armstrong, Whitworth & Co., Limited. 

The steamer will take 50 knots of 5-ton cable and some heavy 
«hore end cable and will proceed to Para to replace the old repairing 
steamer of the eame name. Messrs John Thompson & Son have 
sup-rintended the building and fitting out of the ss. Viking for the 
Amazon Telegraph Company, Limited. 


REVIEWS. 


Protection: the Views of a Manufacturer. By G. BYNG. 
London: Eyre & Spottiswoode. 1901.. > 


Mr. Byng has made in this work a determined attack 
on the strongholds of Free Trade. He is a manufac- 
turer, and most manufacturers are unable to bear with 
ejnanimity the importation of commodities which they 
would like to manufacture themselves. Не therefore argues 
as others argued aforetime, that the prosperity of the nation 
depends upon himself and those with similar interests, and 
he proposes not to rest content with writing a book, but to 
open an office for the purpose of obtaining and disseminating 
information wherewith to continue an agitation which he 
has во much at heart. His book contains ample evidence 
that he has investigated the subject from the earliest times. 
The examples of Simon de Montfort, who, in the thirteenth 
century, forbsde any cloth to be worn that was not of 
English make ; and of Richard II., who ordained that the 
export of British goods should be restricted to British 
vess-]s, are quoted, as we gather, for commendation. The 
fact that Edward IV. placed restrictions on the importation 
of many articles of foreign manufacture in response to the 
representations made to him that considerable injury was 
being done to English trade “ by the importation of foreign 


goods of better quality and workmanship,” is. apparently 
Suggested as a precedent which Edward VII. might appro- 
priately follow. 

But “the utter callousness of the present-day Free 
Trader“ is a source of sadness to the author of Protec- 
tion." He thinks they might be compared to the old 
Spanish inquisitors, who cried: * For the glory of the 
church I have killed another heretic.’ And this he para- 
phrases by the mouth of the free trader: ** For the glory of 
the free trade principle I have killed another British 
industry." The quotation suggests to the reviewer that 
Mr. Byng's studies in free trade are akin to the agnostic's 
study of the Dible—not for enlightenment, but to support a 
pre-conceived hypothesis. And we may as well at ouce warn 
any ardent free traders that it will be perfectly usele:s for 
them to indulge in any argument with Mr. Byng. They are 
condemned beforehand. Such phrases as the following are 
not infrequent :— Does this really involve a hardship on 
the home consumer? I say No. To maintain that it does 
is mere sophistry ” (p. 12). Or again: “ Тһе whole of the 
argument advanced by a free trader is а poor and weak 
apology for reasoning " (p. 13). 

Though there are not wanting indications that the early 
free traders were, in the author's opinion, misguided indi- 
viduals, the first chapter recognises that from 1816 to 1875, 
free trade was productive of unalloyed good. From 1876 
to 1900 it was a case of six of one and half a dozen of the 
other, whilst from 1901 to 1912, free trade is going to be 
absolutely detrimental to the interests of the nation, 
without any qualifying advantage whatever. And it is this 
record of the past, and prophecy for the future, which 
Mr. Byng undertakes to demonstrate in remaining chapters, 
although we have not yet grasped the governing causes for 
the arbitrary selection of the dates which have been mentioned 
for the see-saw of advantage and disadvantage. However, 
one of the main points is the demolition of the Free Trade 
theory that ina Free Trade country manufactured articles 
can be produced cheaper than in a protected country. ‘ This 
law is untrue," says the author, and not only so, but the 
contrary is the fact; a manufacturer in a protected country 
can manufacture at à cheaper rate than a manufacturer in & 
Free Trade country." | 

The proof is а consideration of the cost of manufacture of 
a definite article in quantity whereby the cost is reduced in 
proportion to the quantity manufactured. The principle is 
unquestionably sound up to a point, but the author scems to 
confound the large output of one manufacturer with the out- 
put of a whole country. The distinction needs to be more 
carefully drawn. In protected countries the protection is 
against ourselves. Internal competition may, and docs, 
exist. Where it does exist the commodity must be in very 
considerable demand before any individual foreign manu- 
facturer can have a predominance over a manufacturer in 
another country. Where it does not exist the manufacture 
must be protected by patent laws or by a combination of 
manufacturers. In all countries patent laws have a time 
limit, and the efficiency of **combines" as mediums of 
economical manufacture has yet to be determined. The 
element of large output is in its favour, but the 
process of combination in manufactures is comparatively 
new, and time may develop features of weakness only yet 
dimly discerned. Mr. Byng feels, like so many others in their 
individual experience, the disadvantage which results from the 
free ingress of goods of foreign manufacture, representing as 
they allege the surplus produce of the foreign manufacturers’ 
home market. Не calls England “ the dumping ground of 
the world.” Now, “dumping ground” we understand to 
be equivalent to those “ desirable building sites," or other 
plots, upon which the owner places a notice that ** rubbish 
may be shot here.“ Mr. Byug doubtless thinks that the 
foreign rubbish being shot in this particular spot is highly 
objectionable, but the owner of the ground, anxious to level 
up his plot, considers that he has acquired a benefit, and 
we are afraid the much-maligned free trader would argue 
that if the English consumer obtains for nothing, or next to 
nothing, something for which the foreign consumer has to 
pay heavily, the English consumer is better eff in the 
application of the article of consumption or use than the 
foreign consumer. If it should happen that the Fnglish 
manufacturer of the identical article is momentarily incon- 
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venienced, he will, unquestionably, in time participate in the 
benefits of the subsequent distribution of the acquired-for- 
nothing, or next-to-nothing, wealth. 

But protection of manufactures by import, duties is not 
the only change advocated by the author of “ Protection." 
Our patent laws, he thinks, should be amended, so as to 
encourage manufactures instead of, as now, to give protec- 
tion without any obligation to manufacture in our home 
market. As examples, Mr. Byng instances the telephone. 
The patents on the receiver and transmitter, he says, were 
purchased by а company. ‘Instruments were made in con- 
siderable numbers in London, Woolwich, Manchester, 
Halifax, Darlington, &c.," and how were the manufacturers 
treated? The gratitude of the country for the starting 
of a new trade was shown by the passing of lawyers’ letters, 
the issue of writs, and the serving of injunctions . . . 
and respectable men, such as Mr. Dale, an electrician, trading 
in Ludgate Hill. were actually put in prison for having 
manufactured a few telephones." 

When itis remembered that the instrumenta referred to 
were manufactured in defiance of patents granted by the 
State, it is difficult to understand how anyone can refer to 
.* the gratitude of the country“ for infringing the country’s 
own Jaws. Again, it is unfortunately true that “the manu- 
facture of a few telephones" led to the imprisonment of one 
or more infringers, but legal students do not need reminding 
that imprisonment for infringement of patent, like imprison- 
ment for debt, is only possible when the Courts of the 
Country are treated with contempt. Pursuance in a policy 
of manufacture in defiance of the Courts’ decision is 
contempt of Court, and any such case very properly calls for 
punishment. If the punishment is one of imprisonment, it 
is because the Court is of opinion that it is a flagrant case. 
Again, Mr. Byng says the company owning the patents 
* made a show of manufacturing telephones by means of a 
snbsidiary organisation in Farringdon Road, London, but, 
for the reasons which I have already explained, the attempt 
was a failure" He further complains that his repeated 
applications to Mr. Morgan, the then manager of the United 
Telephone Company, for a license to manufacture telephones 
were refuscd, though he offered to pay a heavy royalty. 
Here. again, some explanation is required. Mr. Morgan or 
the United Telephone Company had no power to confer & 
license to manufacture. They had already disposed of the 
manufacturing rights to the Consolidated Company, which was 
not а “ subsidiary," but an independent, organisation, which 
had given valuable consideration for the manufacturing rights 
transferred to it. The instance selected by Mr. Byng seems, 
therefore. somewhat unfortunate, since the patents were 
exploited by manufacture. 

Nevertheless, it is not to be assumed that we consider 
Mr. Byng's suggestion for compulsory manufacture an 
unreasonable one to put forward for argument. But it 
requires arguing from an entirely different standpoint. "The 
difference between English and Continental patent laws is, 
that whilst England protects brains without restriction, 
Continental countries only protect brains when the brains 
give employment to hands within their own borders. Which 
is the more profitable in the long run would need careful 
investigation, and especial care to avoid conclusions from 
apparently strong cases limited in number. Meantime we 
must consider that the protection of brains, if occasionally 
disadvantageous, is, under any circumstances, the highest 
kind of policy, and, like honesty, is usually found to be the 
best policy. 

We may return to the general question of manufacture 
where no patent protection exists, Аз a manufacturer, Mr. 
Byng's own experience is of value. Не relates а case of a 
manufacture lost to this country and found by protectionist 
Germany. In 1895 he was asked to take up the manufacture 
of a new kind of tube. It was invented in America. There 
were no * valid patents" to restrict its manufacture. An 
American offered to provide the machinery specially designed 
for manufacturing the tubing. The local manufacturer was 
to build a factory and. the combined investors were to share 

he profits. A similar effer was made to a Berlin firm. Mr. 
Byng declined, and the Berlin firm accepted. Mr. 
Byng declined because he realised that the English 

manufacture would be subject to the competition of 
both Germany and America; and, as а result, 


the new industry went to Germany and was lost to England, 
which, nevertheless, buys large quantities from Berlin. We 
do not wish to question Mr. Byng’s commercial acumen. 
His decision to decline the offer was possibly quite right, but 
the inference drawn from it seems to be too wide. There 
are, presumably, other kinds of tubing than the one referred 
to. If the Berlin manufacturer is selling at a lower price 
than Mr. Byng would have done, the consumer is surely 
obtaining some benefit, and local manufacturers of other 
kinds of tubing are put upon their mettle to produce a 
cheaper, and, perhaps, superior article. Our view in this 
may be entirely wrong, but we are not aware that the market 
for electrical tubing is monopolised by German manufac- 
turers, and we believe that the tubing of English manufac- 
ture does not need a protective duty for its support. 

Whilst we have selected some of Mr. Byng’s theories for 
comment, we cannot pursue them all, and whilst in those 
selected for comment, our conclusions are inclined to be 
adverse to his, wedo not wish it to be assumed that there 
are no portions of his book with which we agree. The 
appearance of this book is a sign of the times. We regard 
it as inevitable that the minds of manufacturers under the 
recent writings of the daily Press should turn to protection 
as affording a happy issue from all their troubles, We may 
expect that other manufacturers will follow Mr. Byng's 
lead. Wethink that it would be well in such cases for 
them to give the public the benefit of their individual 
experiences without inference or exaggeration. The utility 
of Mr. Byng's work for the purpose he had in view, is greatly 
impaired by a lack of definiteness on questions of fact 
on subjects in which the public might have regarded him as 
an authority. Mr. Byng is very irate with the Government 
for ‘strengthening the monopoly which Americans hold in 
telephones," and adds that the balance of the £2,000,000 
voted by Parliament, which is not sunk underneath our 
London streets, is fiuding its way into the pockets of the 
American manufacturers.” In order that the iniquity cf 
the Government may be properly measured, the pro- 
portion of “the balance" to the total needs to be indi- 
cated. 

In any discussion regarding our fiscal policy, pre- 
cision of statement is essential, and any lapse into 
exaggeration or the use of general terms tending to 
prejudice is distinctly detrimental to a proper solution. 
It is not sufficient to commence a chapter on“ Facts ° with 
a reference to the newspapers; it is not sufficient to answer 
the question: Are we (the nation) running into debt?“ 
by giving “the opinion of a stockbroker”; or Are we 
extending our shipping?“ by repeating the conversation of 
“a shipowner.” Such subjects are unquestionably within 
the realm of experts, but the expert statistician ів an 
important element in the combination. 

But we must stop. There is a mine of wealth for argu- 
ment and analysis in Mr. Byng's book, as our readers will 
find for themselves. We will conclude with one further 
extract :—'* Do we invite the foreign inventor and - manu- 
facturer to settle, and build, and work in our country, to 
teach our workmen, to pay our taxes, to enrich our nation ? 
Do we protect him, foster him, tempt him with bounties and 
subsidies? Do we give him rewards and privileges, аз our 
forefathers have done—as America and other nations do 
to-day?” And Mr. Byng answers: “We do not! On 
the contrary, we bribe him to stay away. We open our 
markets to him so that he may concentrate upon one spot 
abroad all his big undertakings, and reduce his average 
expenses and increase his profits. We give him cheaper 
freights and handicap against him our own manufacturers.“ 
But is there no other answer to these questions? It is true 
we do not invite, but we give a cordial welcome to all. We 
do not protect the foreign manufacturer who settles amongst 
us with bounties and subsidies. We do not offer him arti- 
ficial supports tending to enervate his system, but we give 
him the protection of ‘the fairest laws and foster his enterprise 
by placing at his disposal the products of the freest trade. 
And we give him the rewards aud privileges which his works 
and merits may call forth. And is it true that he stays 
away % Are there not innumerable instances to the contrary ? 
We do not share Mr. Byng’s anxieties for bis adopted 
country, but we recognise that the moment is a trying one 
for many manufacturers. Thereyis»unquestionably a danger 
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chat the leanings of the moment and the wishes of the few 
may be magnified beyond their real value; but it was said 
half a century ago by an official of the State that many 
persons persuade themselves that the life and well-being of 
a State are something like their own fleeting health and 
brief. prosperity. But the State will bear much 
killing. It has outlived many generations of political 
prophets—and it may survive the present ones." 


Science Abstracts. Edited by W. R. Cooper, M.A., B.Sc., 
Vol. iv., 1901. London: E. & F. N. Spon, Limited. 
Price 21s. 


The arrival of the Index reminds us that the fourth 
volume of лсе Abstracts is now complete. It contains 
2,506 abstracts and references, which are as usual accom- 
panied by a fall index of authors’ names and subjects, as 
well as by a supplementary index of works and installations 
dealt with. Over 130 journals and periodicals, representing 
the scientific and technical literature of all civilised nations, 
have come under review. The value of the work is un- 
doubted, and it is cumulative, for with each volume the 
record becomes more complete and a longer period is 
covered. | 

Having successfully established the publication on а 
sound and lasting basis, Mr. W. R. Cooper now retires from 
the editorship which he has so well performed. He is 
succeeded by Mr. G. W. de Tunzelmann, who, we hope, will 
be equally successfal. 


WIRELESS TELEGRAPHY v. SUBMARINE 
CABLES. 


III. 


А CORRESPONDENT writing to us on ** Wireless Telegraphy " 
commences in this wise: — The opinions of well-known 
engineers on the subject reminds one very much of the 
opinions of eminent men with regard to the first steam 
engines. Some said to travel through the air (sic) at the 
rate of 20 miles an hour would mean death, while others 
declared that in a few years’ time horses would no longer be 
required. Now weare trying to get to 200 miles an hour, 
while railway companies are the largest owners of horses." 
It would be interesting to learn the names of those eminent 
men who thought that travelling ‘through the air’ at 20 
miles an hour spelt death, when they must have known that 
horsemen had from time immemorial rushed through the 
air’ at that same rate if hard pressed, or when racing. Fur- 
thermore, he says :—“ If Mr. Marconi has the brains to 
discover the means of transmitting a message across the 
Atlantic, it can be taken for granted that he will not be long 
before he overcomes all the other difficulties mentioned. 
How far cable companies’ shares will be affected by wireless 
telegraphy time alone will show. To compare the present 
position of the cable companies with the gas companies on 
the advent of electric lighting is absurd, as the cable com- 
panies have not the same facilities the gas companies had of 
opening out in new directions when they found the electric 
light would seriously compete with gas. To-day heating 
and power would keep the gas companies independent of any 
lighting. What would the cable companies do if their cables 
were no longer required for transmitting messages? What- 
ever is said, nothing can minimise the importance of the new 
telegraphy, which is bound to affect and seriously compete 
with the cable companies, although there is not the slightest 
doubt that there is plenty of room for both systems, and, as 
8 rule, competition does more good than harm; the cable 
companies will be well advised to bestir themselves to 
improve their systems. Many things are possible with wires 
for conductors that never will be possible with Hertzian 
waves,” 


These comments, on the face of them, appear to be directed 
against the submarine cable; but did one ever see such 
blowing of hot and cold with the same breath ? 

The remark anent the equine race goes to show that 


cables will multiply, notwithstanding etheric transmission 


of messages; the question as to what the cable companies 
would do if their lines were no longer required for trans- 
mitting of messages is answered by our correspondent him- 
self, who tells us that there is room for both, and that cables 
are capable of many things which Hertzian waves cannot 
accomplish. 

From his own showing, there is more in the cable than 
was ever dreamt of in man’s philosophy; for, from experi- 
ments made by our correspondent a few years ago, he believes 
it to be quite within the range of possibility that whole 
sheets of printed matter сап be transmitted over a cable as 
quickly as words are transmitted at the present day. Un- 
fortunately, he could not afford the time to continue his 
experiments, and the world must wait for someone from 
America, or the Continent, as our correspondent fee'ingly 
suggests, with the idea all worked out, as there appears 
more encouragement given to research abroad than in 
England.” 

The cable companies have one consolation left. Our 
informant does not think there are so many difficulties to 
overcome to attain the above-mentioned object as Marconi will 
have to contend with in perfecting his wireless telegraphy. 
The holders of cable stock may therefore take heart of grace, 
for it would be as unreasonable for those possessing shares 
in our railway companies to hurriedly sacrifice their holdings 
because M. Santos-Dumont has succeeded in steering his 
navigable air-ship around the Eiffel Tower, and promises 
still more startling excursions. 

We will now proceed with the opinions of the experts who 
have so readily placed their views at our disposal, and add 
to those published in our second article the following caustic 
comments from the pen of Mr. Mervyn O’Gorman :— 

In glorifying recent wireless results it has been stated 
that to signal across the Atlantic implies the detection by 
coherer relay of 1,10!* watt as compared to 1,106 watt for 
ordinary relays ; this may be, but we must remember that a 
spark transmitter, even when the coil is supplied with only 
14 amperes at 12 volts, may (as ably shown by A. A. C. 
Swinton) during the short period of a spark be working at 
the rate of some hundred н.р., and therefore the rate of 
working in a distant synchronous circuit need not follow an 
inverse square law, though the energy received may be 
extremely small, and may even follow that law. | 

„The present scare among ‘submarine’ shareholders has 
probably no relation to the sensitiveness of the Marconi 
apparatus. It arises from a sensitiveness which is far more 
pernicious to their own interests—namely, the self-conscious 
sensitiveness of ignorance. For, in fact, scientific men are 
not generally moneyed, and moneyed men not generally 
scientific ; had they been so they would have seen that the 
discovery and. development of a relay of amazing delicacy 
promises more profit to the submarine cable companies than 
it does to anyone else. Fortunately for them the dramatic 
form of direct competition which Mr. Marconi has taken 
may be expected to result in some movement. Large, 
sluggish, and prosperous commercial bodies tend to reach a 
placid dividend-paying but sodden state. It is never easy 
to know when permanent stagnancy has been reached, 
because even the pool of Much-Money-Got is liable to be 
stirred by the angelic hand of More-Money-Getting. We 
can ask ourselves, however, whether the world bas been 
stirred by the published results of experiments on dielectrics, 
made or endowed by the cable companies. Have we any 
elaborate experiments on high-speed signalling such as were 
reported to us by Herr Lasche, of the A.E.G., on high-speed 
railways? Have Heaviside's, Price's, Thompson’s, Lodge's 
or Pupin’s careful and sometimes ponderous workings and 
results received experimental examination at the hands of the 
submarine companies, or has a sublime refusal of the use of 
the cables to tne possible advancement of the world been 
given in view of the less speculative returns of 18. а word? 

** Electric science ів so much interlocked that telegraphy 
is no more likely to be damaged by coherera than it was by 
telephones, and good management will make of these enemies 
a footstool. Overland the simultaneous telephone and tele- 
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graph has established its utility,* and adds to the value of 
telegraphic installations by increasing their possible output. 
Oversea the difficulties from interference between signalling 
stations is far greater than the difficulty of getting better 
submarine results from the present state of knowledge. Ask 
any scientific telegrapbist whether it is more likely that the 
Marconi Company will attain to the present duplexed cable 
speeds, the present certainty and the present secrecy, or that 
the present cable speeds will be doubled with cables them- 
selves ? 

* [n answering he will consider the following points :— 

* ]. That the directing ог focussing of signals is quite as 
important in the competition and more difficult than tuning. 

* 2. That tuning can only be effected within a certain 
percentage of accuracy, say, 20 per cent. (which appears 
liberal), thereby allowing only five simultaneous signals to be 
issued anywhere within the range or cone of a receiver. 

* 3. That the signals from the multitude of steamers and 
lightships or across the French and Trish Channels and the 


North Sea, not to speak of uncontrollable experimenters on 


shore who have adopted no particular ‘note,’ but issue what, 
in the world of ether waves most corresponds to a noise, is 
not limited as to number. 

* 4. That the coherer may itself be of great use to sub- 
marine work. 

“ In conclusion, the wireless telegraph experiments can do 
nothing but good to the public, scientific and commercial ; 
and if among these good results there is to be found the 
development of а highly-paid department of physicists 
supported jointly or severally by the cable companies, it is 
fairly likely that they will draw more largely than anyone 
else upon the wealth-producing capacity of the coherer. On 
the other hand, if they follow the Newfoundland policy of 
eviction, or even if individual irresponsible shareholders play 
the game lower still by maliciously creating ether dis- 
turbances, it i8 sincerely to be hoped that the splash created 
by Marconi in the still depths of the submarine world will 
be followed by his final and complete suppression of these 
undersea monsters. Underhand conduct from the companies 
is not any more likely than is supremacy or monopoly for 
Marconi." 

The following very lengthy communication is from 
M. Emile Guarini, already well known to our readers both 
as an inventor in the domain of wireless telegraphy, and as a 
contributor to the columns of the ELECTRICAL REVIEW :— 

„According to the opinions expressed by learned men and 
persons more or less competent to express an opinion on the 
subject, with regard to Marconi's last attempts in trans-Atlantic 
wireless telegraphy, the signals registered by the Marconi 
apparatus at St. John’s, Newfoundland, may be attributed 
(1) to atmospheric electricity ; (2) to flashes of lightning 
in the distance; (5) to certain wireless telegraphy stations 
on the American Continent ; (4) to some vessel provided 
with wireless telegraphy apparatus passing near Newfound- 
land; (5) to practical joking; (6) to submarine cable 
signals; (7) to the opening or closing of some electric 
circuit, bell, &c., in the vicinity of the station; (8) to an 
hallucination on the part of the watchers at Newfoundland 
(an hypothesis thought by many to be all the more feasible 
because the signals were received at the telephone) ; (9) to 
the station at Lizard Point. 

"Thus it is assumed by some that the signals did come 
from England. This being the case, it is not ill-timed to 
consider what will be the fate of submarine cables in the more 
or less distant future. We know that the Anglo-American 
Telegraph Company gained a certain amount of notoriety at 
the time by interrupting Mr. Marconi's experimenta so 
inopportunely. 

„According to the daily papers, the managing director of 
the Auglo-American Telegraph Company remarked con- 
temptuously :—* Our company will continue lo manufacture 
cables just аз if Mr. Marconi did not erist Ате these the 
words of a person really convinced of the truth of what he 
asserts, or are they the last roars of a lion mortally 
wounded? Let us note in the first place that when wireless 
telegraphy docs compete in earnest with submarine cables, 
the combat will be mortal. Тһе amounts involved in the 


* Van Rxsselbergbe's Patent 323,239, U.S.A., July 23rd, 1885, 
also Beach aud Roseburgh’s Patent 212,433, U.S.A. 


industries connected with 


submarine telegraphy are 
enormous, and this explains the implacable manner in which 
the cable companies oppose in every way the efforts of the 
pioneers of wireless telegraphy. According to a recent 
report of Sir J. Wolfe-Barry, of the Eastern Extension 
Company, there are throughout the world 200,000 
geographical miles of submarine cables, representing a sum 
of £41,000,000. 

* But can wireless telegraphy, even in a distant future, 
compete seriously with submarine cables ? Why not, if it 
becomes as practical as ordinary telegraphy ? For this to 
become possible, I think that the following desiderata must 
be definitely realised :— 

* ]. Communication to any distance, by means of relays, 
if necessary. I may remark that whereas in direct trans- 
mission the energy to be used at the transmitter, must 
increase in proportion to the square of the distance, in trans- 
mission by relays, it increases in proportion to the distance. 
Thus, if in order to communicate from Lizard Point to St. 
John's, Newfoundland, intermediate stations at Cape 
Finisterre and the Azores were used, the energy required for 
the transmission would be less than half that required for 
direct communication. 

* And, again, two other very important considerations 
must be taken into account :—(a) The rapidity of the 
transmission with two relays would be greater than with 
direct communication, as is the case in lines of great capacity 
(from Paris to Bordeaux, for instance, with the Baudot 
system of relays) in ordinary telegraphy; (^) the total cost 
of installation ; the difficulties of maintaining the two 
extreme stations and the relay stations would be much less 
than those of the two extreme stations alone in the case of 
direct communication. 

* 2, The limitation of the space in which the electrical 
waves are propagated, this propagation being effected as 
surely as that of the current along the conducting wire in 
ordinary telegraphy. The metallic screens (Comptes Rendus 
de ! Académie des Sciences de Paris, Vol. cxxxi., рр. 040-541, 
No. 18, 1900), the Hertzian reflectors, the refractors, and, 
lastly, the plane surfaces and the sheaths (English patent 
1,555, January 24th, 1900), are examples of limitation and 
concentration of the electro-magnetic waves used in wireless 
telegraphy. 

* 3, Great speed of transmission, for instance, by means 
of the multiplex telegraphy already realised by Marconi and 
Mr. Slaby. 

*4. A very economical use of the energy employed 
effected by the concentration of the electric waves, and by 
the use of alternating or intermittent currents which sup- 
press the energy uselessly expended as light and heat in the 
spark. 

*] have before my eyes a very interesting document. 
It is nothing less than a letter from the managing 
director of a certain cable company, in which he 
criticises—in his own way, be it understood wireless 
telegraphy. 

Thus, as a beginning, he tells us: As the cost of the 
wire is comparatively small, I suppose the object of your 


. efforts to establish communication withcut wires is to provide 


the public with a means of communication more rapid than 
those now in existence, viz., the telegraph and telephone.“ 
It was the intolerable slowness of the telegraph that brought 
about the adoption of the telephone, as it was also the 
intolerable slowness of the telegraph and the telephone that 
induced endeavours to find а still quicker means of communi- 
cation. Thus the cards аге shuffled again, and motives ate 
attributed to usthat have never even been thought of. Who 
ever said that the object of wireless telegraphy is to com- 
municate more rapidly than with the ordinary telegraphy. 
The cost of the wire in ordinary telegraphy is comparatively 
small, Pardon, but comparatively to what? ‘To wireless 
telegraphy ? 

‘This is nonsense. In wireless telegraphy, the wire costs 
nothing. for there is none, whereas, in ordinary telegraphy, 
each kilometre of the line (single wire) costs on an average 
700 francs, and there are countries, like the Argentine 
Republic, where it costs from 1,000 to 1,500 francs, and 
others, like the Congo Free State (see M. Mahieu’s pamphlet : 
‘Le Telegraphe et le Telephone au Congo.’) In submarine tele- 
graphy, which is of special interest to my correspondent, each 
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kilometre of submarine cable costs 


225,400,000 
200,000 x 1,852 


according to Sir J. Wolfe-Barry's data. | 

* The advantage of wireless telegraphy consists in 
the suppression of the wire itself, which constitutes 
the most onerous part of a telegraph line. Thus, even 
admitting the figures 608 fr. per km., a cable between 
Lizard Point and St. John’s, Newfoundland—+.e., of a length 
of 3,350 km. (in reality it is much longer, since 3,350 km. 
is the distance in a straight line—on following the curve of 
the sea—whereas the cable lies on the undulating bottom of 
the sea, which is often several kilometres, nay, even tens 
of kilometres, deep)—would cost 608 x 3,350 = 
2,036,000 fr., whereas the two trans-Atlantic Marconi 
stations—which are the first that have been made for such 
long distances, and which will, no doubt, be considerably 
simplified shortly, have cost about 378,000 fr., or about one- 
fifth of the cost of the cable. | 

“ And what about the laying, testing, and maintenance of 
the cable, which items require ships constructed for the ser- 
vice alone? And when the cable breaks and the ship is 
stopped? In wireless telegraphy there are none of these 
drawbacks and additional expenses, as there is no line. 

* Then my correspondent, who shows himself very friendly 
to the writer, goes on as follows :—'I wish you com- 
plete success in your researches, but, at the same time, I 
should like you to know what can be done with ordinary tele- 
graphy, with a little energy, and to form a correct apprecia- 
tion of the instantaneousness of electricity even with wires. 
We are now transmitting, and have for several years been 
transmitting, messages between London and New York, 
(4,000 miles) by a simple duplex wire, and we cable at the 
rate of 600 messages an hour. These messages occupy from 
45 seconds to a minute the whole day long, and we have 
sent ав many as 2,200 messages in 4 hours. With our vast 
erperience in telegraphy, we are certain that this is the most 
rapid transmission in the world, and while wishing you 
success, we doubt very much whether wireless telegraphy will 
ever do as much.' 

It is not for us to cast the horoscope of wireless tele- 
graphy, but we will discuss what can be done now, after the 
remarkable, yes, undoubtedly remarkable, in spite of every- 
thing and everybody—experiments of Mr. Marconi. 

* [t is not long since Mr. Marconi, and Mr. Slaby also, by 
rendering transmitters and receivers special as regards 
their electrical factors, so as to make the transmitters emit 
vibrations of a certain order, and to render the receivers 
sensitive to these vibrations only, succeeded in working 


= 608 francs, 


10 transmitters connected with the same antenna. They 


each send their message to one only of the 70 receivers, 
placed side bw side, and also requiring only one receiving 
antenna, or scattered in space. 

“ Moreover, it ів kuown—or if it is not known, we will 
make it known, or remind those who have forgotten—that 
the mean speed of transmission by wireless telegraphy is 
10 words a minute. Let us see what conclusions can be 
drawn from these poor 10 words a minute, supposing that 
the 10 trangmitters and the 10 receivers thus syntonised are 
placed at London and New York, and are all 10 working at 
the same time. Each series of 10 transmitters, for instance, 
the London series can transmit to the corresponding series 
of 10 receivers at the other station—New York, for instance 
—100 words a minute, and 6,000 words an hour, or, reckon- 
ing 5 words per message, 1,200 messages an hour, or just 
double what, my correspondent can do with his duplex cable. 
And, again, in his case, the messages can be transmitted in one 
direction only. If we could do what is not possible at 
present, but will shortly be, i. e., make the two double series 
of 10 apparatus work s$inulianeovsly, we should get 2,400 
messages an hour, i.e., just four times what can be done with 
the duplex cable. 

“Tt is true that he also speaks of the absolute 
secrecy of ordinary telegraphy. Although this is not 
altogether borne out in practice—De Wet is an instance in 
point—since it is only necessary to cut or tap the wire and 
put it into communication with the apparatus of the person 
who wishes to surprise the communication, as has been 
effected in South Africa, we will accept his statement, feeling 


that we have said enough. We will return to the subject 
when the fitting moment has arrived. It is true that 
Marconi still owes us & decisive proof of his trans-Atlantic 
wireless communication, but, according to rumour, we shall 
not have to wait long for it. 

* However this may be, if trans-Atlantic communication 
without conducting wires has not yet been established, it 
will be, either directly or by means of intermediate stations, 
if not to-day, to-morrow. Some may contradict this, but 
they cannot show that they are right. 

„Step by step, we shall succeed in accomplishing what, 
seven years ago, would have seemed a dream ; without wire, 
without any conductor, to send our thoughts with lightning 
rapidity 7,000. km. And in the meantime wireless 
telegraphy, as Prof. Slaby said at the conference held by 
him at Kiel some months ago, will, in many cases, replace 
submarine telegraphy. Services between two points where 
the intercourse would be too limited to be remuuerative with 
cables, or between two points where it is impossible, for 
instance, to lay a cable owing to the nature of the bottom of 
the sea, are undoubtedly applications reserved for wireless 
telegraphy. Perhaps it will also be found expedient to use 
wireless telegraphy whenever a new means of communication is 
required to a distance easily accessible by wireless telegraphy. 

* But there is another application of quite a special order, 


-and not of a nature to excite the susceptibilities of sub- 


marine cable companies, who, moreover, ought to recognise, 
in this application at least, a faithful ally in telegraphy 
through space. In fact, on several occasions, when the 
exigencies of the service are too great, and the existing 
cables are not sufficient, these companies have to face the 
alternative of laying another cable, which sometimes costs 
some millions of francs, or of paying an enormous price for 
а new apparatus capable of transmitting а few words more 
per minute. In such contingencies, it seems to me that if 
these companies would instal a supplementary service of 
wireless telegraphy, it could be used when all the cables are 
at work, or when any accidental breakage occurred in the 
cable, in which case all communication would be interrupted. 

“If, on the other hand, wireless trans-Atlantic com- 
munication has really been established, the submarine cable 
companies must, in my humble opinion, look to their laurels, 
as the future looks very dark for them. In short, who can 
say that wireless telegraphy cannot make such advances—the 
long-distance problem being solved across the sea—as to 
compete actually and in earnest from all points of view with 
submarine cables? My correspondent has said that 
humanity is always seeking something better, something new, 
and requires it to be provided as economically as possible. 
Nothing is immovable in nature, everything is in process of 
transformation. Do we not see automobiles taking the place 
of animal traction, the horse being superseded by the elec- 


trical horse- power? Happy are those who know how to 


accommodate themselves to the progress of the age instead of 
having recourse to bluster and recrimination. 

* Let us wait therefore and see which will prevail: 
ordinary telegraphy or wireless telegraphy. However this 
may be, we hope with all our hearts with regard to sub- 


marine cables—those poor eels lying along the bottom of the 


sea—that the retreat will soon be sounded, and that they 
will go to enrich some museum of antiquities, already stocked 
with other electrical relics, the Pacinotti dynamo, the Volta 
pile, the chemical telegraph, and many other marvels justly 
celebrated in their day, but now possessing only a great 
historical value." 

We yield to no one in our admiration of Signor Marconi 
and his remarkable work, and Mr. Guarini’s eulogy of the 
distinguished Italian does infinite credit to the warmth of 
his nature. But Signor Marconi, as a great inventor, is one 
thing ; the exploiting of his discoveries is another. 

Mr. Guarini, however, when he discusses the possibilities 
of wireless telegraphy allows his imagination to run riot, as 
his reference to the desire of his heart plainly shows. More- 
over, it does not appear certain whether he quite appreciates 
the fact that duplexing a cable is for the very purpose of 


enabling, and, of course, does enable, messages to be sent to 


and fro at the same time. г 

He also mixes up land lines with cables in so delightfully 
confusing a manner that it is by no means easy to follow 
his arguments. 
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Still, we are not contending that wireless telegraphy 
may not go ahead by leaps and bounds; our efforts have 
been devoted to showing that the great depreciation in the 
shares of cable companies, due, it is said, to Marconi's 
Success, is utterly at variance with the true nature of the 
situation. 

Mr. Marconi was recently entertained at dinner by the 
American Institute of Electrica] Engineers, and the post- 
»randial specches give a kind of clue to the future. 

The illustrious inventor confessed that his trans-Atlantic 
experiments would have been continued but fur bad weather 
conditions. The submarine cable is indifferent to climatic 
influences ! 

He referred to the claims of the Anglo-American Cable 
Company to the right over land and sea, and he spoke 
appreciatively of the action of the British Government, 
which, although claiming a monopoly of the telegraph, 
encouraged his experiments instead of preventing them. 

He hoped that, at no very distant date, he would во 
perfect his apparatus as to allow of communication acrcss 
the ocean at small expense, as at present the cost of laying 
cables is ко great, that the companies have to charge a high 
price for the service. 

Wireless telegraphy, he said, would cheapen the cost very 
considerably, and do away with all cables and the charge 
for their maintenance, but Dr. Pupin, who knows, perhaps, 
as much as any of the American sais who took part 
in the discussion of the possibilities of both systems, stated 
with emphasis that he did not consider wireless telegraphy 
would ever prove sufficient of a competitor to submarine 
telegraphy to endanger the present investments in that 
industry. In this connection we may call the attention of 
our readers to the speech of Sir J. Wolfe Barry in our report 
of the Eastern Telegraph Company in our City“ columns. 
Here endeth the third lesson ! 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


R68. ‘ An improved fitting and reflector for carrying electric and other lamps 
and lights.“ C. M. STEAD. January 13th. 

878. ‘‘ Improvements in electrical railways of the conduit or enclosed su; ply 
system." J. MiLNEs. January 18th. 

914. “ Ап improved electric arc lamp for light-cure purposes." К. Отто. 
January 18th. (Complete.) 

918. ‘Improvements in or relating to electrical measuring instruments.” 
R.-S. WHIPPLE. January 18th. 

948. Improvements in portable electrically-driven rotary apparatus suitable 
for use as a rotary hair or other brush, and for grinding, polishing, cutting, and 
like purposes." J. A. Сок. Jauuary 13th. 

947. “ An apparatus to give alarm by means of an electric bell in the event 
of a locomotive running past а signal at danger." B. J. Снгевв. January lith. 

952. ''Improvements in means for upholding broken electrically-charged or 
‘live’ wires." W. BaRNES. January Mth. 

993. "Improvements in or relating to telegraph and telephone wires.” J. 
WoMERSLEY and G. W. WowERsLEY. January 110. 

999. Improvements in electrically-controlled railway switches." F. Dr 
Pass. (The Cheatham Electric Switching Device Company, Unitcd States.) 
January 14. (Complete.) 

1,021. “Improvements in electric switches.“ W. H. CiurPERFIELD and E. S, 
Cook. January lith. 

1,027. "Improvements in and relating to electric railways.” E. W. FARN- 
HAM. January lith. (Complete.) 

1,028, “Improvements in and relating to electric railways.“ Е. W. FAnNHAM, 
January 4th. ( Complete.) 

1,057. “Improvements in and relating to electric signal lamps and the like.” 
H. D. Bartow. January Mth. 

1,061. “Improvements in or relating to telegraphic apparatus.” 
Creo and W. А. CotLson, January lith. 

1,007. Improved covering for trolley pole base or tram top cover." Е, 
Detaittox, January 15th, | 

1,077. “Improvements in a process and apparatus for the manufacture of 
white lead from pig lend by electro-chemical fusion.” E. DaiLEY and A. 
Chowthek. January 151. 

1,078. “Improvements in electrical railway signalling.“ 
G. W. TaWLOH. January löth. 

1,104. “Improvements in or relating to dynamo-electric machinery," A. B. 
Soak. January loth, 

1,126. ''lLuprovements in methods of generating clectiical energy." A. 
WassiLIEFF.. January 15th, 

1.136. “Improvements in lighting carbons.” A. G. SIEMENS Bros. & Co. and 
H. VIII. January loth, (Complete.) 

1,179. “Improvements in the manufacture and production of electric 
batteries of the kind known as dry batteries.“ II. W. Bern. January 15th. 

1.112. Improved means for enabling a number of electrie circuits at a 
distance to be made ard broken periodically as required, the invention be ng 
applicable to the operation of multirate or ordinary meters, ате or incandes- 
cence lamps, transformers, demand indicaters, and other apparatus.” E. 
ScHALINER, Ja uaty lith. 
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1,161.“ Improvements in and relating to electric signalling and telephonic 
communications with railway trains, electric lighting, and railway couplu- gs. 
J. Dav. January 16th. 

1,229. © Improvements in telegraphs.” W. D. Kirgov. January 16th. 

1,236, “Improved collector rings for electrical machires." THE Brrtisn 
WESTINGHOUSE ELECTRIC AND MANUFACTURING Company, LIMITED. Commum- 
cated.) January 16t li. | 

1,2239. “Electric fan for use in th:atres and other places." H. AGHA 
January 16th. 


1,241. *" Inprovemeats in means for regulating the voltage in installations 
worked by alternating currents.“ L. G. CHEVAIER. January loth. 

1,251, “Improvements in and relating to electricity meters.“ W. M. MezrpEY 
ard G. C. Frickkk. January 16th. 

1,267. An invent on fcr insulating metal covers for electric switches to 
prevent short circuits." G. Н. BRICKNELL. January 16th. 

1,74. "Improvements in clectrical transinitters and receivers." 
Dunoas. January 16th. 


1313. “ Improvements in and relating to surface contact systems for elec- 
tric traction." A. Kast. January 16th. 


1.922. Combination door knocker and electric alarm.“ 
January 16th. 


1,249. “Improvements in electric fuses." CaLLENDER's CABLE & Cox- 
STaUCTION Costipasiy, Lixirkp, and H. HasrisGs. January 17h. 

1,351. An improved process for purifying and bleaching liquids, more 
especially saccharine liquids, by electric diulssis in conjunction witn а halogen 
(chlorine)." O. SPILLERN-SPITZER, January l6th. 

1,855. ‘Improvements in the construction of conduits for underground 
more especially intended for use in systems of underground electric traction. 

E. DEvoNsuinE. January 16th. 


1,102. “Improvements in apparatus for operatirg the points of overhead 
electric tram wires." H. Col. LI NS and C. W. Corris. January 18th. 


1,417. A new or improved electric meter." F. Wyatt. January 17th. 


1,185. "Improved coupling joint or connection for electric wires and fittings." 
M. RAILING апаа. Н. Ipe. January 17th. 


1,411. “Improvements in or relating to the means for adjusting or regulating 
the thades, retlectors, or screens, employing in connection with adjustable or 
other electric lights, gas lights, and others for the purpose of concentrating and 
diffusing the light therefiom in any desired or required direction, for the 

urpose of facilitating photography and apparatus therefor.” N. 8. Rar. 

anuary 17th. 

1,446. “Improvements in automatically signalling by electricity between 
trains on railways, and braking and apparatus for that purpose." О. Імцат. 
January 17th. (Communicated.) 


T. D. 


J. GhrFEITH&, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson. 
and Co., 822, High Holborn, W.C., and at Liverpool, price, poet [ree, 9d. 
(in stamps). 


3,380. “improvements in or relating to type- type-setting, or analogous 
machines." Н. Dundas and P. В. W. Kershaw. Dated February 21st, 1990. Relates 
to machines for use in connection with type-writers, linotype machinee, type- 
composing machines, telegraphic apparatus, &c., or for perforating paper strips 
for controlling typographic apparatus. 


3,441. “Improvements in and relating to telephonic communication and 
signalling." М. Byng and F. б. Bell. Dated February 21st, 1900. Relates to an 
arrangement of apparatus for direct-call telephone systems and to fire alarm 
telegraph-call systems. The call box and connections are arrengan as. 
described in Specification No. 2,850, д.р. 1899, except that the call post bell may 
be shunted to prevent sparking. 


3,491. “‘improvements in and te resistances for electrie cirouits." 
Newitt. Dated February 22nd, 1900. A liquid resistance has a movable hollow 
electrode constructed to float when lowered into the electrolyte, and to sink 
slowly as liquid passes into it through a small hole; when it is raised the 1 quid 
may escape quickly through a number of holes, passing a downwardly-opening 
flexible rubber flap valve. The holes are formed in a wooden portion in the 
cylindrical electrode, which also carries a buoz ant ring. 


3,601. ''improvoments in olectric alarume." W. С. Hill. Dated February 22nd, 
1906. The parts ofthe alarum are contained in an airtight casing so that it 
can be used in a damp or dusty atmosphere in mines, ships, chemical work», &c. 
Sound is produced by an adjustable hammer striking against the sides ot the 
casing or diaphragms attached thereto. 


3,624. ''improvemonts in features for the anodes la eleotrelytio apparatss." 
W. P. Thompson. (Н. Becker.) Dated February 22nd, 1900. Relates to means 
for cleaning galvanised, nickelled and tinned iron and other scrip. 


3,632. “improvements in electric rollers fer therapeutical and e per 
" J. W. Gibbs, of New York, U.S.A. Dated February 22nd, 1900. Rela es 
to an electric roller for massage and therapeutic purposes. А roller mounted 
in insulated bearings in a forked metallic handle carries a series of magnets 
which are rotated by the roller round a fixed armature comprising a metallic 
core, a wire winding and metallic longitudinal strips. One pole of the armature 
is connected to the handle, the other being connected by a plate to the roller. 
By this arrangement the rotation of the roller caused by the massage action 
induces a current through the body. 


2,527. Improved adjustable for electric alarm clooke." Н. Hansea (ef 
Germany). Dated February 22nd, 1900. For utilising any clock to sound an 
electric alarm, an insulating piece bearing a binding screw and a connected 
p for the hour hand to make contact with is mounted anywhere on tbc 

ezel by a spring clip. 


3,534. ''improvements in electric supply meters.” Evershed & Vignoles, and 
S. Evershed. Dated February 22nd, 1000. Motor meters are made with 
macnetically-supported vertical sp ndles, the arrangement ado; ted being а 
inodification of that described in Specification No. 9,127, A b. 1897, and with 
commutator armatures arranged astatical.y in opposite magnetic fields. 


3,5385. Improvements in electricity meters and electric clocks." G. Hookham, 
ol Birmingham. Dated February 22nd, 900. Clocks and eleciro-magnetica lv 
controlled pendulum electric meters ure driven by continuous current electric 
motors of any form, or by alternating current induction motors, such as ure 
described in Specification No. 17,159, ap. 1899. The escapenent wheels are 
connected to their shafts by springs, in order that the motors may staré treely 
and accumulate sufficient energy to start the pendulums. A pendulum clock is 
shown with an induction motor, The motor shaft carries & conductive d.re 
between two pairs of straight pole-pieees, whieh extend vertically across con- 
siderable portions of the dise, as in the aiternating current motor ue ter 
described in Specification No. 2,663, 1596. The two pole-pieces are pacts of an 
Clectre-magnet carrying An inner coil to which an approximately constant 
alternating сит, сиё is supplied, and also an outer secondary coil. Ihe 
other pole-pleces are parts of a magnet having a winding su, pled from tre 
secondary сї. The motor shaft drives the spring winding shati of the clock 
by a pinion, an intermediate wheel, and a ease wheel carising a paw) in enzaze- 
ment with a ratchet wheel fixed on the wind ny shaft. he spring moaintains 
the motion o^ the cock for some time it theaotor stops. The ekek may һе 
provided with means tor eleetr.cally seitig the bands to true time, or 1ncicatisg 
true time, signalled from a-centra. station. 
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THE SUPPLY OF ELECTRICITY IN 
BULK. | 


THE subject of Mr. Hardman A. Earle's paper, read before 
the Manchester Section of the Institution of Electrical 
Engineers last week, deals with the most important subject 
of the development of the supply of electricity in this 
country. As Mr. Earle points out, large power stations 
have long been known in Canada, America, and on the 
Continent of Europe, but in this, as in some other 
matters electrical, the United Kingdom lags behind. 

It was not until May, 1900, that Sir James Kitson’s 
Committee pronounced the opinion— 


That the value of electrical energy as a means for the transmission 
and application of power has been amply demonstrated, and its 
importance to the industries of this country is admitted: The 
Committee accordingly advise that it is of public advantage to 
facilitate measures which may ensure a general suppiy of electrical 
power to all consumers who may seek to avail themsclves of the 
economy and efficiency offered in the service of these sources of 
application of power. 

This declaration, put forward with all the eclat of a 
new discovery, was in reality only the breaking down of 
the obstruction to private enterprise, which would have 
carried out the supply of electricity under great power 
schemes years before, but for the difficulty in obtaining 
the necessary sanction of the Legislature, and in overcoming 
the opposition of local authorities, backed up by pro- 
fessional witnesses, who now, to use Mr. Earle’s phrase, 
will have to “еа their own wor 

Upon one most important point Mr. Earle is silent, 
viz., the use of overhead transmission, which is the salient 
feature in the splendid examples of large power stations, 
of which he has mentioned the principal examples. 

Mr. Earle considers that the English power schemes can- 
not be classed as speculative ventures, because of the success 
of the long-distance transmission of electrical energy in 
Canada and America. We fully believe that they will prove 
to be financially successful, as they are indeed absolutely) 
necessary for obtaining a universally cheap supply, but it is 
of the utmost importance to deal practically with the 
question of overhead cables, and the means of obtaining 
legislative sanction to their use. 

How, for example, are we tg instal in this country systems 
working at, say, 40,000 volts with bare overliead con- 
ductors 7 That is а problem to which the : ttention of a!l 
interested in the question of long-distat.ce transmission 
must be directed. 

The Electrical Trades Section of the Loudon Chamber of 
Commerce, in à memorandum to Mr. A. P. Trotter, electrical 
adviser to the Board of Trade, stated that The Committe - 
are strongly of opinion that permission to use overhead 


wires outside crowded city areas is vital fo the commercial 


success of power schemes over large districts,” and suggestul 


that on this poiut the regulations should be brought into line 


with those current in other countries. 
C 
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The reply of Mr. Trotter, which we publish to-day, is of 
extreme importance, as he points out that there are no regu- 
lations of his department which deal with extra high pres- 
sure, and that every case will be considered on its merita. 
No new regulations are therefore necessary, but the spccifi- 
cations of the works must be satisfactory to the В. of T. 
when submitted for approval. 

The difference in cost between water-power and steam is 
not of so much consequence in a coal-producing country like 
our own, especially if cost of carriage, and the methods which 
exist of using the cheapest qualities by economical devices, 
are considered, but the least costly means of transmission is 
of much greater importance, and upon this point Mr. Earle's 
paper does not carry matters very far. 


The highest voltage sanctioned by the Board of Trade 


has only reached 11,000, and this being for underground 
Service involves a serious question of insulation. Mr. 
Earle calculates the cost of cables at £1,062 per mile, of 
which about one third is the estimate for digging trench, 
laying cast-iron trough and filling it up with bitumen, aud 
handling cable. He does not say if his calculation includes 
re-instatement of the roads, and the exceptional cost in 
many places of dealing with level crossings of railways, 
bridges, &c., avoiding gas and water mains, sewers, drains, 
&c., and providing the necessary manholes for an under- 
ground service. 

As the paper does not touch the question of overhead 
transmission, no calculation is made to show the difference 
. in cost if the system adopted only involved wayleaves, 
posts, &c., and the saving in insulation and depreciation. 

It would be interesting and valuable to have a com- 
parative estimate of the difference in capital outlay between 
the two systems of overhead and underground transmission. 


Mr. Earle believes that the power companies do not 
anticipate supplying the largest towns with energy. Why 
not? It is true that in most cases, owing to the opposition 
of the corporations of large towns, the latter have been omitted 
from the schemes, but there are no economical reasons why 
they should not be included and enjoy tlie same advantages 
as the small towns. 


Mr. Earle has based a calculation of the cost and working 
of a large power scheme upon the probable results of the 
Yorkshire Power Company, and estimates a net result 
which would undoubtedly satisfy the most exacting share- 
holder. А 10°9 per cent. dividend оп a share capital of 
£2,000,000, after providing 45 per cent. on £666,666 
Debentures, is comforting, but perhaps somewhat sanguine, 
as the whole of this profit is to arise from the saleof energy 
in bulk at an average price of 1*1d. per unit. 

The Yorkshire Power Company has the advantage of a 
good area, three of the four power stations being situated on 
the coalfields surrounded with works and manufacturing 
industries, and with 12 miles only as the maximum distance for 
transmission. The intention is to put down 100,000 J. I. P., 
producing 50,000 Kw, at the sub-stations. The sales are 
estimated at 122,700,000 units per annum, with a load factor 
of 25 per cent., derived from a sale of 15 per cent. for tramways 
and light railways, 60 per cent. for motors, aud 25 per cent. 
for lighting. 

Mr. Earle assumes that 20 per cent. can be sold without 
conversion, as a large load can be obtained within a three 


which will entirely eliminate local circumstances. 


miles radius of the principal stations; this part of the 


business is, of course, exceptional, and helps the financial 
result without solving the problem of -profit upon long- 
distance transmission. 

The system adopted is three-phase, with 10,000 volts 
between any two of the three wires, each of these wires 
being at 5,775 volts difference of potential from the centre 
point. 

This scheme has no doubt great possibilities, and is similar 
in many respccts to that of the County of Durham Power Com- 
pany, which also operates in a favourable area, aud will secure 
a good load factor from tramways and motors especially, as 
well as from ligliting; but in other cases larger proportious of 
demand will arise from the spread of light railways radiating 
from the large cities and towns, and from tlie longer hours 
of lighting. 


THERE is an old adage to the effect 
that it is possible to prove anything by 
means of statistics ; few men, however, will allow the truth 
of this provided that such figures are carefully obtained and 
intelligently used. 

In tramway work, above all, statistics are of tlie 
utmost value; but we are compelled to admit that so 
far but little good has resulted from their use. This, 
however, is due, not to the figures themselves, but to 
the manner in which they are collected. Meaningless 
lists of car-miles, receipts, expenses, and similar figures, are 
put in a tabular form, and the readers are expected to cry 
“bene” ; a far more appropriate cry would be “cui bono” ; 
for certainly little, if any, benefit has accrued to anyone from 
such tables. The most essential figure is rarely given ; 
indeed, few persons recognise its importance, whilethose who 
do, are in many cases most interested in suppressing it for 


Tramway Statistics. 


the purpose of biding their own delinquencies. The figure to 


which we refer is the number of car-hours. Now, in obtaining 


these it is important to allow for the time spent in getting 


the cars in and out of the depot, or otherwise we shall find 
our figure showing the average speed per hour much too low, 
while tle figure representing the average number of cars 
running would be too high. ‘This last figure is necessary to 
show the use factor” of the cars; many companies have cars 
representing thousands of pounds of capital lying idle in 
their depots ; all this would be saved if proper attention 
were given to the“ use factor” of the cars. 

Another feature which must of necessity impress the 
intelligent reader of tramway statistics, is the absolute 
indifference displayed so far as the track is concerned. If 
we were only given the number of car-miles per route mile, it 
would be a step in the right direction. The“ use factor“ of 
the track is practically the only figure suitable for comparing 
one line with another. It isin this comparison of different 
tramways that enthusiastic believers in statistics make their 
greatest mistake. Just as the mechanical world is worried 
by the man who believes in perpetual motion, so the tramway 
world loses all belief in statistics, owing to the crank who is 
always searching for some figure or combination of figures, 
This is 
manifestly impossible; no fixed formula can possibly be applic- 
able to such a fluctuating and indefinite abstraction, though 
approximations may be made by purely empirical methods. 

The last point we would urge is this: Why does not some 
tramway man with a kuowledge of mathematics pay some 
attention to data, and give us a really satisfactory series of 
figures to take the place of the present chaotic system ? Few 
men seem to realise that if they have a certain number of 
figures given them for the purpose of finding. another, it 13 
absolutely essential that all the given figures should be used, 
if the result is to be worth anything. If serious attention 
were given to statistics based on proper mathematical 
principles, tramway companies would soon find their weak 
points, and start on a career of increased prosperity. 
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RECENT DEVELOPMENT OF THE ATOMIC 
THEORY AND ITS CONNECTION WITH 
LIGHT AND ELECTRICITY. 


Bx C. C. GARRARD, Ph.D. 


THERE can be no doubt that our ideas as to the constitution 
of matter, light and electricity are to-day more complicated 
than at any other time of recent years. The reason for this 
is not far to seek. Superseding the old confused and dis- 
connected theories came during the last century the splendid 
generalisations of Dalton, Faraday and Maxwell. To these 
also must be added the development of thermo-dynamics 
and the work of Carnot, Clausius, Julias Robert Meyer, 
Helmholtz, Joule, Kelvin, Gibbs, Van't Hoff, &c., by which 
the oneness and indestructibility of energy were shown to be 
laws governing the whole domain of physical and chemical 
science, It is only natural, therefore, that the scientific 
world should have been to a certain extent blinded, and with 
the weight of purely empirical facts and disjointed theories 
lifted off its shoulders have been so elated at the apparent 
completeness and solidity of its work as for a time not to ask 
if ita ideas of the universe were absolutely correct and strictly 
in accordance with observed fact. In quite recent years, 
however, this has changed, and to-day not only is the 
treasured inviolability of the atom of the chemist threatened 
with destruction, but the undulatory theory of light and 
electricity as the ultimate explanation of optical and elec- 
trical phenomena must also give place to a truer and wider 
conception. It was only to be expected that such a develop- 
ment should mert with serious opposition. More than one 
of our great chemists have declared that chemistry will stand 
or fall by the inviolability of the atom, and condemnations 
of the new physicoatomic theories, the ionic, electron, cor- 
pascle theories, as reactionary, have not been wanting." On 
a closer examination of the facts, however, it seems evident 
that a development, such as depicted above, must occur. 
Indeed, many things long since known have indicated the 
way. Тһе atomic theory pure and simple, for example, 
leaves unexplained the periodicity of the properties of the 
chemical elements as functions of their atomic weights, which 


was shown to exist by Mendelejeff and Lothar Meyer, and 


other such cases might be instanced. It is with justice, too, 
that Prof. Nernst, in arecent address, claimed that modern 
physical investigation in electrivity, dealing as it does prin- 
cipally with electrical oscillations, should not lead one to 
declare the nature of electricity to be a condition of oscilla- 
tion, as little as one would be able to craw a final conclusion 
as to the nature of air by examining its oscillations in the 
study of acoustics. 

Although in one sense the most recent conception of the 
nature of electricity is a return to tlie old fluid theory, yet 
it is with the most stringent adhesion to the results of the 
investigations of Maxwell and Hertz; and, indecd, it is im- 
prubable that we should have been led to these new ideas by 
апу other way than that pointed out by these investigators. 
In the many experimental investigations which followed the 
discovery by H. Hertz of the existence of electric waves, 
which gave an experimental proof of the accuracy of Max- 
well's theory, one of the chief difficulties has been the appli. 
cation of the theory to the optics of material bodies as apart 
from the light ether. Н. A. Lorentzt showed that these 
difficalties could only be overcome by looking upon the 
individual molecules of a transparent body as pairs of ekc- 
trically oppositely charged points, whose time of vibration 
then influences the light oscillations. — Furaday's law of 
electrolysis now gives us information as to the nature of 
these charges, and forces us to the assumption of the exist- 
ence of certain electrical elementary quantities. To these, 
what we may call electrical atome, the name Eleſttron has 
been generally given. А proof of the correctness of this 
hypothesis was given by the discovery of P. Zeeman in 1896, 
of the so-called Zeeman effect. It was then shown that the 
spectrum lines of a luminous vapour were affected by mag- 
целят. Instead of one line, the iufluence of the magnetic field 


cansed twoor more to appear. This discovery must be regarded 


* бее c.g. Jaumann. Leichtfassliche Vorlesungen." 
f Compare here W. Kaufmann, Physikalische Zeitschrift, October 
Ist, 1901. 


as & proof of Lorentz's assumption, as the former can be 
directly theoretically deduced therefrom. By quantitatively 
measuring the change which occurred, it was shown that 
the mass associated with an electron (the mass of one 
electron) was about „уб that of an hydrogen atom, which 
is the smallest known chemical atom. It was further found 
that it was always the negative electron which was free to 
move, the positive electron being, on the contrary, always 
bound to the material. This is also found to be the case in 

all other electron phenomena. | 

The electron idea was also developed later іп а somewhat 
other direction. Ав a result of the discovery of the X raysby 
Róntgen, the well-known cathode rays, the nature of which 
had long been a subject of conjecture, began to receive a 
large amount of attention from physicists. It is in this 
particular direction that such pioneer work has been done by 
J. J. Thomson and his co-workers. By means of accurate 
measurements, it has been shown that instead of being par- 
ticles of the gas left in the tube, the cathode discharge 
consists of negatively-charged particles, moving with an 
enormous velocity (about } to 3 that of light), and whose 
size came out again to be about the s,';sth of that of the 
hydrogen atom. 

The marvellous rays emitted by radium and other radio- 
active substances (Becquerel rays) have also been subjected 
to a like investigation. It was found that these bodies are 
continually emitting electrons, which travel from them at a 
velocity almost equal to that of light, and whose mass is 
again equal to the 2 ooth of that of the hydrogen atom. 
A similar result was obtained with the emissions from incan- 
descent bodies. 

Very recent investigations on the electric conductivity of 
metals point also to the conclusion that their conductivity 
consists in the wandering of electrical atoms through the 
metal. 

From this short summary it can be seen that the existence 
of these extraordinary small bodies, of which it seems very 
wonderful that we should bein a position to measure accurately 
their size and properties, is supported by a whole series of 
important discoveries, aud it is probable that by means of 
furtherstudy of them, we may be able to arrive at results 
of vast magnitude. Seen in the light of this theory, many, 
until now quite inexplicable, phenomena, are capable of 
explanation, of which we can only mention the aurora 
borealis, and the origin and action of atmospheric elec- 
tricity. 

The electron theory is now capable of development from 
what may be called a chemical or electro-chemical stand- 
point. This has been done by Nernst, and for a fuller 
description of his way of looking at the matter, we would 
refer to a recent pamphlet of his: Ueber die Bedeutung 
Elektrischer Methoden und Theorien für die Chemie.“ ! А 
short resumé of Nernst’s views and their development, as set 
forth in this pamphlet, may be given as follows: Ав 
chemistry consists in the study of the formation of molecules 
from atoms, and % versa, electro-chemistry consists in the 
study of the production and action of ions. Owing to the 
peculiar property of water, it is in this medium that ions 
mostly are found, and it follows that water solutions are the 
most fruitful field of investigation of the electro-chemist. 

For the investigation of ionised water solutions are 
applicable пос only all purely chemical methods, but ulso 
those depending on the electrical charges borne by the ions. 
Arrhenius, for example, by the application of the Van't 
Hoff—Avogadro law, has determined the number of ions in 
solution, as compared to the number of neutral molecules, 
Hittorf has determined their constitution and identity with 
the chemical radicles; Kohlrausch has measured their 
mobility of migration, and Ostwald, by means of these 
methods, has given us a means of quantitatively measuring 
the strengths of acids. Nernst's method of measuring the 
E.M.F. of an electrode against a solution in which it dips, 
and therefrom obtaining the concertration of the ions of 
the metal of the electrode in the solution, has enabled us to 
prove the existence of amounts of substances in solution too 
sm ill to be shown by any other method, that of spectrum 
analysis included. 

(To be continued.) 


t Published by Herren Vandenhoeck I. Ruprecht, Gottingen. 
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THIRD-RAIL ELECTRIC TRACTION. 


By E. GUARINI. 


INsTALLATIONS for electric railway traction with а third-rail 
are far less numerous than those with the trolley system, although 
the number of the latter increases but slowly. It was in 
1896 that the third-rail was adopted for feeding the motors of 
the cars, instead of the overhead wire, on the line between Braintree 
and Cohasset. This electric railway, finished. in 1899, is about 17 
km. in length, and is provided with rails that weigh 496 kg. per 
metre. The line is double, with a maximum gradient of 687 per 
cent; the minimum curve has a tangent of 10°. 

The third-rail is at the same level as the others, between which 
it is placed, and it is supported on wood saturated with creosote. 
The section of the third-rail is A-shaped, and it has an area of 645 
square millimetres, 

In damp weather a loss of 2:5 amperes per kilometre has been 
observed. 

The automobile closed cars weigh about 30 tons, and are pro- 
pelled by four G.E. 55 motors, which are together capable of 
developing 700 нр. The current is conveyed by ineans of skates, 
and the brakes act by compressed air. The normal speed is on an 
average 84 km. per hour. The consumption of energy on the cars 
is from 27 to 30 watt-hours per kilometre ton with trains that may 
amount to 118 tons in weight. 

In 1898 two more electric railways were opened in America; 
one between Hartford and = Bristol, about 29 km. in length, 
and one between Berlin and West Britain, about 5 km. 

The first of these two railways is a single line, and the second a 
double line. The maximum gradient iu either railway is 31 
per cent. The minimum curve has a tangent of 10°. 

The generating station is a single one, worked by steam. It is 
capable of developing 1,700 Kw. It is about half-way along the 
line of 29 km., and near one end of the line of 5 km.; con- 
sequently in the line between Hartford and Bristol we get 
14:5 km. of line on cach side of the central station. The 
third rail is between the rails of the track; it weighs 49°6 kg. 
per metre, and has an A-shaped sectim of 645 sq. mm. 
The laying and the insulation are the same as in the 
Braintree—Cohasset line. The cars have two Q E. 55 motors of 
175 H.P., but the mean power required by the car is 75 kw. The 
consumption of energy is from 34 to 51 watt-hours рег km.-ton, 
with trains which weigh from 64 to 41 tons. The current is eon- 
veyed by the skate system. 

On October 14th, after a Jong series of experiments, during which 
several regrettable mishaps occurred, the service of the Milan— 
Varese line commenced. It is worked by the Italian Mediterranean 
Railway Company, having been installed by the Thomson- Houston 
Company. 

At present the ordinary service of steam trains has not been in- 
terrupted, but to these have been added 14 electric trains, Ze, seven 
in each direction. The present service isa provisional one. There 
is only one stop at Gallarate. The charges have not been 
altered as yet. 

The trains consist of carriages containing 24 seats in the first 
class and 49 ір the third, besides the seats on the platform. Alto- 
gether in a train of two carriages there are 58 first-class seats and 
110 third ; there is no second-class. 

The pressure of the current used (continuous current) is 600 volts. 
Its motive power is supplied at present by a steam central station, 
but it will soon be furnished by a hydraulic installation. 

The Mediterranean Company and the Thomson-Houston Co. have 
taken every precaution to avoid accidents. For instance, they have 
had recourse to electric brakes. Moreover, for the level crossings 
there are protective constructions of wood; and, lastly, notices are 
posted about in several places warning the public that it is dangercus 
to touch the third rail For the normal service the charges will ve 
very much reduced. There will be avery large number of both 
пе and ordinary passenger trains; some of these will alsotake 

uggage. 

The normal service bas been delayed owing to its novel character, 
which requires a special organisation. It has therefore been necces- 
tary to commence with a temporary service, which not only con- 
stitutes а very great improvement for the public, but also has the 
advantage of preparing and facilitating the change to a complete 
electric service. 

Itis wellknowntbat Italy dependson foreign countries for her coal. 
All the experiments that are being made in Italy in electric traction 
will therefore be followed with great interest, since by utilising the 
hydraulic resources in which the country is very rich, she will require 
far less coal and therefore be far less dependent on other countries. 


LEGAL. 


FERRANTI v. THE British THomson-Hovuston Company, LIMITED. 


. In the Chancery Division of the High Court on January 29th, Mr. 
Justice Swinfen Eady gave judgment in the above action. 

His Говрѕнір said: This action was commenced in December, 
1900, and was brought to obtain an injunction to restrain an in- 
fringement of letters patent, No. 701, of 1887, and for damages. 
The term of the patent expired shortly after the issue of the writ, 
and the action was therefore treated aa one for damages only. The 
defence is a denial of the infringement, and a plea of the invalidity 


of the letters patent. The patent relates to improvements in elec- 
trical meters. Previous to 1887 the plaintiff had invented nu elec- 
trical moter in which the current to be measured was made to pass 
through a bath of mercury in a magnetic field, во disposed that thc 
mercury was put into a continuous rotatory movement by tbe 
passing of the current, the movement of the mercury being recorded 
by means of a float or disc with recording mechanism. The plaintiff 
stated that such a meter patented by him in 1883 was used com- 
mercially to the extent of a few hundreds, but that the business of 
a central station supply in those early dass of electric lighting 
being exceedingly limited, very few meters were required. That 
meter was designed for use with the continuous current, and 
with asolid magnet made of cast-iron; the residual magnetism of 
the cast-iron served to assist in causing rotation of the mercury, 
and was sufficient to enable the meter to start, even with only a 
small number of lamps in use. In order to adapt that meter for 
use with an alternating current, it was necessary to employ pole- 
pieces which did not retain residual magnetism, and laminated iron 
was substituted for solid cast-iron magnets. Then, in order to effect 
the object previously attained by the residual magnetism, and so 
enable tbe meter to start and register correctly with a low load, 
some contrivance was necessary. The plaintiff, in 1887, determined 
to achieve this result by employing an additional coil of an insu- 
lated conductor, which would act as an electro-magnet, and thus 
compensate for the loss of residual magnetism arising from the 
abandonment of solid cast-iron magnets. This invention formed the 
subject of the letters patent of 1887, upon which this action was 
brought. The question at once arises—what is the true construc- 
tion of the plaintiff's specification, for the defendaats contend that 
on one construction of it they have not infringed, and on another 
construction of it that the patent is invalid? The argument as to 
the construction of the specification has been principally directed 
to two points—first, whether the invention is confined to electro- 
magnets in which the curreut passing through the additional coil 
does not pass through the mercury bath or other armature of the 
meter; aud (2) whether the plaintiff has limited his invention to 
current meters properly so called, as distinguished from energy 
meters. The plaintiff states in his specification that in meters 
which are to be, or which may be, used for recording alternating 
currents, he uses p»le-pieces which do not retain residual mag- 
netism, and to effect the object previously attained by the residual 
magnetism, he uses an additional coilor coils around the pole-pieces, 
and then proceeds as fullows:—“ The current passed through these 
additional coils forms no part of the circuit, the current through 
which is to be measured, but is a branch circuit direct from the 
main conductor to the return conductor.” The plaintiff contended 
that the true meaning of these words is that the current so 
described is a shuut from the main to the return conductor direct, 
in the seuse of not passing through the lamp circuit, and so not 
measured or paid fer by the consumer. The defendants contend 
that the samc words mean a shunt current from the main to the 
return condu tor direct, in the sense of not passing through the 
mercury bath of the meter or its equivalent. It eis necessary to 
examiue these two contentions carefully, as much turns upon them. 
The plaintiff has anuexed to his specification certain drawings 
showing examples of two meters, and referring to the first example 
he states:—" The ends of the additional coil are as before stated, во 
coupled tothe mains that the current passes through it continuously, 
without passing through the mercury hath.” The only passage iu 
the previous portion of the specification to which the words, as 
before s'ated," cau have reference, is in line 24, оп page 2. Again 
оп page З there are similar words referring to the second example of 
a meter given in tbe drawings, and there again the branch circuit is 
described as conducted from the mains without passing through the 
mercury bath of the meter. This again shows what is meant on 
page 2, line 24, by a branch circuit direct from the main to the return 
conductor. The plaintiff, however, contended that the words to 
which I bave referred on page. 3 are merely words of description 
with reference to the two examples given, and are not words of 
limitation. Iu a sense this is true. These words have reference to 
the two examples given, but the importance of them in this 
connection is the light which they throw on the meaning of the 
words on page 2, lines 22 to 25. It is maintained by the defendants 
that the construction of this portion of the specification which they 
contend for is of the very essence of the plaintiff's invention, that is 
to say, that the current passing through tbe additional coil is not to 
pass tbrough the mercury armature. One reason may have been 
this. Toe object of the plaintitf's invention was to render his meter 
more sensitive to small loads, but at the same time to avoid the risk 
cf the meter commencing to register when no lamp current was in 
use. In other words, it was to obtain an additional torque or 
tendency to turn, aud at the same time to avoid the possibility of 
the m: rcury revolving, the meter running, and the index registeriug 
before it was intended to turn at all. Mr. Dugald Clerk,a witness 
called for the plaintiff, stated this very clearly in his evideuce; and it 
appears from the evidence called on behalf of the plaintiff that 
there was certainly one very good reason why the curreat employed 
to obtain an electro-magnet should pass direct from the main to the 
return conductor without going through the mercury armature. So 
long as there was not auy current passing through the mercury 
there was not any risk of the meter running. As Mr. Clerk said, 
the motor was not completed ; when, however, lamps were turned 
on, the lamp current would then flow through the mercury, and the 
current in the shunt coil being constant the meter would imme- 
diately begin to register, however few the lamps lighted. But if 
the shunt current passing through the additional coil had also 
passed through the mercury bath, there would have been a 
risk of shunt running, of the meter commencing to register 
by the force of the shunt current only, and without any lamp 
current also passing. The essence of the plaintiffs invention as 
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specified and claimed (see Clause 1 of the claim) is an improvement 
in electric meters in which the movement is obtained from the 
current to be measured, and he ensures this result and guards 
against any movement resulting from the current in the added coil 
by providing that such current shall go direct from the main to the 
return conductor, and in my judgment the proper construction of 
these improvements is that such current sball not pass through the 
mercury bath or other armature of the meter. While improving 
electric meters by rendering them more sensitive to light loads, the 
plaintiff has taken care not to fall into the error to so construct 
them as to involve risk of their registering when no lamp current is 
passing. The plaintiff's counsel strenuously insisted upon the im- 
portance of the words on р. 2 line 25: “The same improvement is 
applicable to all motor meters,” but if the improvement is specified 
and claimed in the manner before mentioned, a statement that 
“ the same improvement" is applicable to all motor meters cannot 
enlarge the ambit of the invention. The next question is whether 
the plaintiff bas limited his invention to current meters properly so 
called as distinguished from energy meters. The plaintiff's meter 
is one which measures current or quantity, giving the result in 
amperes, and if the potential remains constant, the number of watts 
may be readily calculated from the result so obtained; but the 
plaintiffs meter does not measure variations in the potential. Mr. 
Dugald Clerk explained the difference. (His Lordship then referred 
to Mr. Dugald Clerk's evidence on the subject.) Now, as to the 
defendants’ meter, Mr. Dugald Clerk explained its action by 
referring to Diagram С of Exhibit D. C. 6, which was defendants’ 
meter before the addition of the new coil. (His Lordship again 
referred to the shorthand notes of Mr. Dugald Clerk’s evidence.) 
The result is that the defendants’ is an energy or watt 
meter, while the plaintiffs is a current meter. His Lordship 
then referred to the evidence given by the plaintiff on a former 
occasion, in which he said that, speaking as an electrician, 
an energy meter was entirely distinct from a current meter, 
it having a different function to perform, and having to take account 
of the pressure and the quantity, namely, the energy, instead of 
taking account only of the quantity of current passing. His Lord- 
ship, continuing, said that Mr. Ferranti, in his previous examina- 
tion, was asked : “ Would the same electrical principles or mecha- 
nism be involved in an energy meter as in a current meter? (a) 
Some of the same things are involved, but the essential difference 
is that the two parts of the motor, namely, the armature and the 
field, must be connected, the one in circuit with the lamps to be 
measured, aod the other across the circuit, so as to receive the 
voltage of the circuit, in order to form an energy meter; whereas 
with the current meter you only deal with the main current of the 
circuit flowing from the lamps. The difference is most distinct. 
The end to be accomplished is also quite distinct." In my opinion, 
said his Lordship, current to be measured in the plaintiff's specifica- 
tion means the lamp current. In other words, it extends only 
to a current meter, and does not include the case of an 
energy meter which measures and records the product of 
two variants, the quantity and the potential, without measuring 
separately either variant. This being, in my opinion, the 
true construction of the plaintiff's specification, I pass to 
consider what the defendants have done. The original Thomson- 
Houston meter, before the introduction of the additional coil, 
which is the infringement now complained of, is shown in fig. C, 
and the exhibit D.C.6. The continuous movement of the meter 
which is connected with the record index, is obtained by the inter- 
action of the force derived from the shunt current passing through 
the armature and that derived from the lamp current passing 
through the series coils—-when no lamp current is passing 
through the series coils (as is the case when no lamps are 
running), there is no risk of movement in the meter, as the 
shunt current alone cannot set up any movement of the meter. 
So far no complaiut is made by the plaintiff of the use by the 
defendants of this meter, but the defendants have introduced into 
it the additional coil, and this gives rise to the present claim. The 
meter is arranged as shown in fig. D in D.C. 6. The defendants, in 
order to increase their magnetic field, introduced a coil into the shunt 
passing through the armature; the effect of this is to have a constant 
standing field interacting with the rotatury field, and so to give 
a torque to the meter, even when no lamp current is passing. The 
defendants lead the current through the armature, which, upon my 
construction of the plaintifi’s specification, a person is told by the 
plaintiff not to do. The meter is thus rendered more sensitive to a 
feeble lamp current, and registers when only one lamp is lighted. 
In the defendants' meter, however, the torque is always constant, 
whether lamp current is passing or not, while in the plaintiff's meter 
the initial torque when no lamp current is passing is zero, and, for 
a time, the torque increases proportionally to the number of lamps. 
The question is: Does this application to a Thomson-Houston meter 
of an additional shunt coil constitute an infringement of the 
plaintiffs patent? In my judgment it does not. 'The defendants 
have made the use of an old contrivance—an additional coil—and 
have applied it in a manner which is not within tbe plaintift's 
specification, and in which the plaintiff told persons not to do it. 
Tbe defendants have, therefore, not infringed. Moreover, they 
have applied it to an energy meter, and not to a current meter. The 
action, therefore, fails, and must be dismissed, with costs. 
Judgment accordingly. 


PATENT EXPLOITATION Company, LIMITED, v. SIEMENS Bros. 
AND Co., LiMITED. 


Ox this case being resumed on 23rd ult., Mr. Mourrom continued 
his statement for the defence. He said he might sum up the 
plaintiffs’ patent by saying that it was not a claim for effecting the 
chemical construction of a battery. | 


Mr. Justice BUCKLEY asked whether it was common knowledge 
а, it was an advantage to keep the depolariser away from the 
anode. | 

Mr. Мосттох said that it was. | 

Mr. ASTBURY: At any rate, it was not done in any of the prior 
specifications. 

Mr. Mourros, continuing, said that what was really claimed by 
the plaintiffs’ patent was a double paste battery. Single paste bat- 
teries were well known, and there was no invention in making a 
double paste battery. The fact that the thing not having actually 
de facto been made was not sufficient to constitute invention. There 
was no invention in the plaintffs’ patent at all. The patentee had 
simply availed himself of a known option. The double paste bat- 
tery was old in the very form in which the plaintiffs preferred to 
use it. A double paste Leclanché was well known. | i 

Mr.JAMES SWINBURNE was the first witness called for the defence. 
Examined by Mr. Moutton, he said he studied electricity, and had 
a large experience of electric batteries. Various methods of making 
the electrolyte into a pasty condition were known before the date 
of the patent in question. Plaster of paris was well known for 
Daniell cells. The pounding of the carbon and manganese for 
these purposes was well known in 1890. With regard to * Bender,” 
the witness said that, speaking as an electrician, he understood that 
specification to mean that the excitant fluid must permeate the 
whole. Everybody knew that at that date that it was to the 
advantage of the cell to have as much liquid as it would hold. 
Chloride of calcium and chloride of zinc were about the same value 
as a hygroscopic medium. Examined as to Castle Smith, the 
witness stated that, except for the position of the two layers, that 
specification differed neither from Bender’s nor the plaintiffs’. 
Castle Smith, instead of a paste, had got a jelly. In the Gassner 
(Dymond) patent, plaster of paris, chloride of zinc, and sal 
ammoniac were used. Newton suggested silica and some fibrous 
substance. That was silica gelatinised. With regard to the 
plaintiffs’ patent, the witness said that he had read the specification 
and the claim. In the method of construction—the actual process, 
apart from the question of materials—he could find no novelty at all 
in the plaintiffs’ claim. With regard to the materials, plaster of 
paris, eal ammoniac, and chloride of zinc were well known, and 
there was nothing novel there. So far as the electrical essentials 
were concerned, it did not differ in any way from Leclanché. He 
should describe the plaintiffs’ patent as a paste Leclanché. In 1890, 
in his opinion, it did not require any invention to make a paste 
Leclanché. 

Do you see, reading the claim as an electrician, anything general 
or specific otherwise than what was generally known ?—No. · 

-Cross-examined by Mr. Cripps: As regarded the polariser—the 
peroxide of manganese—the Witness said it was not always known 
that it was beneficial to use it in the powdered form. The advan- 
tage of using it in the powdered form was new to him until he came 
into this case. He had not looked up the literature on the subject 
to see what occurred to other people on the point. At some date 
prior to 1890, it was the idea of electricians to avoid powdering 
the peroxide of manganese. He did not know whether any cell 
was ever made under Bender's specification. The Witness stated 
with regard to Thiebaut and Bender, that he found in those what was 
equivalent to two layers of the semi-solid or paste-like character 
used in the sense of the plaintiffs’ specification. Paste” was not 
a word he should apply to either, but the only possible difference 
as to that was in the meaning of the word “ pulverised." 

Mr. Horatio BALLANTYNE, a Fellow of the Chemical Society, 
examined by Mr. WALTER, gave details of experiments he had 
made with various batteries described in the specifications prior to 
thedate of the plaintiffs patent. He found that these batteries 
were all workable. 

This concluded the evidence for the defence. 

Mr. WALTER was summing up the case for the defendants when 
the Court rose, and the further hearing was adjourned. 


On 24th ult., when the hearing of this case was resumed, Mr. 
A. J. WaLTER, for the defendants, said that when the Court rose 
on Thursday, he was dealing with the specification, and his con- 
tention was that the claim in the specification, taking it together 
with the specification, did in the broadest manner, claim any 
galvanic battery so constructed that between any two electrodes, 
there were two layers with any excitant, one having depolarising 
agents mixed therewith. There had been a struggle on the part of 
the plaintiffs tosomewhat narrow the construction upon the speci- 
fication. It had been difficult to ascertain exactly what construction 
the plaintiffs sought to put upon it, and what were the limitations 
the plaintiffs sought to place on the broadness of theclaim. But if 
there was one thing that was laid down in patent cases more than any 
other, it was that you had to let the public know, reading the 
specification, what were the special features, if any, claimed in the 
specification. He asked: Had the patentee condescended, with the 
exception of the two layers, as between the two electrodes, upon 
anything else which he told the public was essential? He sub- 
mitted to his Lordship that he had not done so. His Lordship would 
remember his cross-examination of Dr. Attfield on the point as to 
what was common knowledge, and Dr. Attfield admitted, he thought, 
throughout, that what the patentee had disclosed here was common 
knowledge. (The learned counsel then referred to the shorthand 
notes of the evidence of Dr. Attfield on the point.) 

His LokbDsHI H pointed out that Thiebaut used no bag, and put 
his powders in dry and wetted them afterwards, and, further, used 
pounded, and not pulverised, material Those were the points of 
difference. 

Mr. WALTER said that those were the two points of difference. 

His LonpsuiP: Then you must add this, must you not? In 
point of fact, it is not disputed. I think, upon this evidence, that 
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the plaintiff produced an article which achieved a commercial 
success not achieved before. 

Mr. WALTER: I do not know that it goes as high as that. 

His LoRpsHIP: Let us suppose that is so for the moment—that 
was due to something ? | 

Mr. Warrer: That was due to something. | 

His LonpsHrP: The question is, was it due to something which 
he claims? ! 

Mr. WALTER: I say it was not, my lord. 

His Гововнір: You say in the first place Thiebaut might do? 

Mr. WALTER: Absolutely. 

His LonpsurP: It never did so, seemingly. 

Mr. WALTER: Your Lordship has experience in these cases, and 
your Lordship knows that many and many a patentee has a splendid 
invention, but he is not à commercial man, and he has no oppor- 
tunity of bringing it before the public. 

His LoRpsuiP: Is not the result of Mr. Swinburne's evidence 
this—that the merit of the plaintiffs’ article really consists in 
pulverisation, as distinguished from pounding. I do not think that 
he denies it is a better thing—it is a better thing. I think that the 
case resolves itself into this:—Has this patentee indicated to the 
public, as essential to success, that they shall have, in the first place, 
a depolarising material capable of being pulverised ; and, secondly, 
that it shall be pulverised in the sense of being reduced to a very 
fine powder as distinguished from being pounded ? 

Mr. WALTER: That is во, my lord. 

His LoRpsHiP: Then there is something—that he bas indica 
that. But the next question is, has he claimed it ? : 

Mr. Watton: My position with regard to that is, first of all, he 
has not indicated it at all. He says you never need manganese 
dioxide or carbon at all. Reading that specification fairly as 
between the patentee and the public, is there one hint in that 
specification that pulverised manganese, dioxide, or any substance 
which can be pulverised, is of the essence of this invention? 
Continuing, the learned counsel contended that Thiebaut had 
every essential of the plaintiffs’ specification. The bag had gone, 
and as his Lordship had pointed out, there was a differeuce between 
pounded and pulverised and the wetting. That was to say, the 
patentee said “put your whiskey in first and put your water in 
afterwards.” The other man said put your water ia first and 
your whiskey in afterwards"  'lhat was absolutely what the 
difference was. Dr. Attfield had said that the action of water upon 
plaster of Paris was well known. A man came there and said he 
differentiated the invention from what had gone before. Tbe one 
man put in the water after the powder, and the other man put in the 
powder after the water. 
was a question of degree, which was perfectly understandable by a 
scientific man. It was perfectly well known what the action of a 
depolariser was in these batteries. The patentee did not tell you 
anything about your excitant or depolariser. Jt was common know- 
ledge in the year 1891, and admittedly so. Therefore he was 
entitled to take manganese, dioxide and carbou as his depolariser 
and sal ammoniac as his excitant, and then where was the difference 
and what was the difference ? Bender did the same thing exactly. 
Bender has described the cell for the purpose of preventing it drying 
up. Webb and Jensen pointed out that you could have your paste hard 
orsoft. In conclusion, the learned counsel submitted that, first of all, 
the specification claimed, broadly, any galvanic battery with two pasty 
layers—semi-solid or plastic layers—with any electrodes, with any 
excitants, and with any materials, but for depolarising, so long as 
the depolariser did not come into contact with the zinc. In 
every battery that was known at the time the excitant was always 
in contact all the way through between the carbon and the sinc, 
and in addition the use of deliquescent materials was perfectly well 
known; and, of course, coming to the question of the actual antici- 
pations, he said that the two pastes were absolutely disclosed. If 
there was anything in the special feature in the method of con- 
struction as disclosed in the plaintiffs’ specification, the defendants 
did not take it, but he (caunsel) said that on the true construction 
of the specification the defendants’ patent properly constructed had 
the broad claim, and for those reasons he asked his Lordship to find 
for the defendants. 

Mr. AsrBURY having replied on the whole case. 


On 31st ult. Mr. Justice BuckrEy, in the course of his judgment, 
said that the issue was novelty, and not either utility or infringe- 
ment. The plaintiffs' battery for some reason attained & com- 
mercial success never attained before, and, although it did not 
necessarily follow from that fact that the invention had utility, 
still it went a long way to show it. Dr. Attfield had analysed the 
defendants’ battery, and said that it was made in accordance with 
the plaintiffs’ prescription, and upon this he bad not bcen cross- 
examined. There was not sufficient difference to relieve tbe 
defendants from infringement if the plaintiffs! patent was valid. 
The real issue was the novelty of the invention "claimed." His 
Lordship used the word “claimed ” because, even if the plaintiffs’ 
patentee invented something, if he had not included it in his claim, 
he had but made a present of it to the world. In trying this issue 
the case turned upon the question whether, first, by the word 
“ pulverised," the plaintiffs had indicated and insisted upon the use 
of au ingredient which could be reduced to a powder, and had 
further indicated something more Шап would be indicated by the 
word “ pounded” or ' crushed," and, if that was answered in the 
affirmative, then, secondly, whether he had claimed such pulverisa- 
tion as an invention for which he was to obtain protection by 
his patent. At the date of the patent, 1890, the general principles 
of the construction and arrangement of galvanic batteries were 
well known. A common form of such batteries consisted in 
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having a sinc cup, an excitant to attack the sinc and produce 
energy, a carbon rod as the other electrode, and a depolariser 
to prevent the falling off in power of the cell which would other- 
wise occur. In 1890 it was well known that for success if was 
desirable to interpose between the zinc and the carbon two layers 
of substance through both of which should extend the exciting 
mixture, but through only one of which—that next the carbon— 
should extend the depolarising agent, and that it was necessary 
to ensure moisture, so that there might be a wet path for the current 
to travel, and that for this purpose a hygroscopic substance was 
desirable, and that the layers interposed between the zinc and 
the carbon might be either liquid, or pasty, or porous. It was 
known that the space between the zinc and the carbon might be 
the subject of occupation by either a fluid or fluids, or material sub- 
stances and a fluid. Where you desired to have (as was advan- 
tageovs) a battery the contents of which would not spill, it was 
desirable to have joint occupation by material substances and a 
fluid. After going through the alleged anticipations, his a 
decided that there was no novelty in the invention claimed, an 
that the claim was too wide, and he therefore held the plaintiffs’ 
patent to be invalid, and dismissed their action, with costs. 


MAXWELL v. British THomson-Hovuston COMPANY, LIMITED, 
BLACKWELL & Co. THIRD PARTIES. 


THE hearing of this case was concluded in the Court of Appeal com- 
posed of the Master of the Rolls and Lords Justices Homer and 
Mathew, on Friday last, on the appeal of the defendants from the 
judgment of Mr. Justice Kennedy after trial of the action witha 
special jury at Leeds. The action was brought by the plaintiff, 
Miss Maxwell, against the defendants, the British Thomson- Houston 
Company, Limited, to recover damages for personal injuries caused 
by the alleged negligence of the defendants’ servants. The 
defendants denied liability, and contended that if they were liable 
they had a right of indemnity against Blackwell & Со., and 
accordingly brought them in as third parties to the action. The 
question as to the liability of the defendants was alone tried 
at Leeds, their right of indemnity against the third parties standing 
over. It appeared that the Corporation of Leeds owued certain 
horse tramways and obtained statutory powers to work the tram- 
ways by electrical power, and for that purpose entered into a con- 
tract with defendants, who undertook to convert the tramway system 
and equip it with electrical overhead wires. The defendants 
entered into a sub-contract with Blackwell & Co., by which the 
latter were to erect the iron standards with arms along the streets 
to carry the overhead wires, and to fix the wires. To do this work, 
Blackwell & Co. used a tall derrick or trolley on wbich was a plat- 
form on thetop, which projected beyond the side of the derrick to 
enable the workmen to reach the arms of the standards, and so fix 
the wires. Round the edge of the platform were iron rails to pro- 
tect the workmen while at work on the platform. The plaintiff, 
who was riding on a car in the daytime, was struck on the head by 
these iron rails as the car was passing the derrick and 
seriously injured; the accident being caused 
workmen in Blackwell & Co.'s 


derrick far enough away from the tram lines. 
damages was agreed upon. Mr. Justice Kennedy held that the 
defendants were liable, and gave judgment for the plaintiff. Hence 
the present appeal of the defendants, who contended that 
they were not liable forthe negligence of the sub-contractors. 
They also contended that the Corporation of Leeds were liable, and 
that they, being merely intermediaries, were not liable. 

At the conclusion of the arguments of counsel, their Lordships 
held that the defendants by delegating the portion of the work in 
question to Blackwell & Co., did not relieve themselves from the 
duty of taking special precautions for the safety of the public, and 
that tLey could not escape liability by delegating the work to a sub- 
contractor. They therefore affirmed the decision of Mr. Justice 
Kennedy, and dismissed the appeal with costs. 

Mr. Macaskie, K.C., and Mr. Horace Marshall appeared for the 
appellants (defendants); and Mr. Tindal Atkinson, K.C., and Mr. 
Longstaffe for the respondent (plaintiff). 


dings v. THE CHLORIDE ErECTRICaL STORAGE SYNDICATE, 
LIMITED. 


THIS case came before the Court of Appeal, composed of the Master 
of the Rollsand Lords Justices Romer and Mathew, on Tuesday, on 
the appeal of the defendants from the judgment of Mr. Justice 
Bigbam, dated April 2nd, 1901, sitting without a jury in the King's 
Bench Division. In this case the plaiutiffs’ claim was for £487, the 
balance of the price of goods sold aud delivered to the defendants. 
The defence was that, owing to some of the sulphiric acid supplied 
by the p'aintiffs beiug of greater strength than that contracted for, 
and to the fact that certain carboys contained hydrochloric acid, 
damage was done to certain batteries, and on this account the 
defendants counterclaimed for £579 9s. 5d. The only point in 
dispute was the defendants' counterclaim. 

The defendants’ case was that they had, sinc» the year 1896, pur- 
chased sulphuric acid from the plaintiffs, aud contracted for acid 
which was not to be higher or lower than 1 250 specific gravity, and 
which was to be pure brimstone acid. The defendants alleged that 
the plaintiffs knew that the acid was used for storage batteries, and 
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that it must be of the exact strength. In December, 1899, defen- 
dants had a large order for storage batteries for Prince Hatzfeldt, 
and ordered from the plaintiffs 86 carboys of acid to be delivered to 
the firm of contractors who were putting in the installation. The 
86 carboys were delivered, and it was said they contained 0:2 per 
cent. of hydrochloric acid, which had got there by common salt 
having been put in the acid. The contents of the carboys were 
poured into the storage cells, with the result that they were 
destroyed. The defendants estimated that the damage resulting 
there was £723 58. 4d. For another installation the defendants 
were putting in storage batteries, and directed the plaintiffs to 
deliver in November, 1899, 36 carboys of acid of the specific 
gravity of 1215. The defendants’ case was that plaintiffs supplied 
acid of the specific gravity of 1750, and on two of the carboys 
being poured into the cells, the cells were destroyed. The damage 
on this head was put at £24. Another head of claim by the 
defendants was for 30 carboys, ordered from plaintiffs in October, 
1899, where the acid delivered was of the specific gravity of 1740 
instead of 1:250. 

The case for the plaintiffs on the counterclaim was with regard to 
the item of £24 that the mistake arose through the railway company 
mixing two consignments. With regard to the larger claim, they 
denied that there was any hydrochloric acid contained in the acid 
supplied at all, and further, that if there was, it could not do the 
slightest harm. Mr. Justice Bigham, after hearing evidence, was of 
opinion tbat the damage done to the batteries was not due to the 
acid suppliei by the plaintiffs, but, he thought, on the other hand, 
that the plaintiffs had not delivered the acid which they undertook 
to deliver. He accordingly gave judgment for the plaintiffs on the 
claim, and for the plaintiffs on the counterclaim, but without costs. 
Hence the present appeal of the defendanta. 

Mr. Thomas Terrell, K.C., for the appellants, said that the learned 
Judge must have been misled by one of the plaintiffs’ witnesses, and 
did not appreciate what the evidence amounted to. If he had he 
would have fouad that the damage to the batteries was caused by 
the acid supplied by the plaintiffs. | С 

Tbe hearing was adjourned. 


Baicat’s TRosTER v. MARINO & BRIORT's LIGHT AND POWER 
COMPANY. i 


Mx. Evz, K.C., last Friday, applied to Mr. Justice Swinfen Eady 
for an injunction to restrain the defendant, Mr. Marino, from 
voting at any meeting of Bright's Light and Power Company 
in respect of certain shares standing in his name on the register of 
the defendant company. He explained that last week the company 
undertook not to deal with the hares: but the defendants declined 
to give an undertaking as to voting, on the ground that evidence 
would be forthcoming by to-day to support their case on that 
point. No evidence had been filed, and he therefore asked the 

junction. | 

His Lors m granted an injunction in terms of the notice of 
motion. 


BRITISH ELECTRICAL MANUFACTURING COMPANY. 


А моток in a debenture holder's action against this company was 
brought before Mr. Justice Swinfen Eady on Friday last in the 

Division. Mr. Houston, for the plaintiff, said his client 
was the holder of the debentures of the company amounting to 
£2,000, and the company was being wound up voluntarily. 

Mr. Womey said that the plaintiff had not proved that his 
debentures were registered. 

Batisfactory proof of registration was immediately forthcoming, 
and Mr. Housrow, in asking that the liquidator be appointed 
receiver and manager, said that a manager was necessary as contracts 
were in progress, and it would be a serious thing if the business 
were stopped. 

His LogpsH made the order asked for. 


PARLIAMENTARY. 


Ox Monday the following Bills came before the Examiners of the 
сосе of Commons for proof of compliance with Standing 
ers :— 3 

Sextorough and Swinton Tramways.—A Bill to incorporate the 
Mexborough and Swinton Tramways Company, and to empower the 
company to make tramways and tramroads, “с. Power is asked to 
construct certain tramways, and to enter into an agreement with 
the Rawmarsh Urban District Council to construct the tramways 
which the Urban District Council were authorised to construct under 
their Act of 1900, and to enter into an agreement with the Corpora- 
tion of Rotherham for the working of the Rotherham tramways. 
The works intended to be carried out under the Bill are four lengths 
of tramway, one of which is over 2 miles in length, and one about 
lj miles long. Power is also asked to take and use a piece of land 
9 acres odd in extent, situated in the Urban District of Swinton, for 
the erection of a generating station. The authorised capital is 
£150,000, and the company may borrow on mortgage sums not 
exceeding £25,000 in respect of each £75,000 of capital. The first 
directors will be Messrs. W. Binns, F. Hawe, and E. A. Paris. In 
the event of tbe company undertaking the obligations imposed upon 
the Corporation of the Hotherham and the Rawmarsh Councils by 


the Tramways Acts in respect of certain bridges, the company may, 

during the continuance of any agreement, exercise the powers con- 

ferred upon the Corporation of Rotherham and the Rawmarsh 

Council for the construction and reconstruction of the said bridges. 

With respect to the purchase of the undertaking by local authorities, 
the Bill asks that the period of 42 years should be substituted for 

the 21 years mentioned in the Tramways Act of 1870. The examina- 

tion of the Bill was postponed until February 10th. 

Saddleworth, Springhead and Lees Tramways.—Under this Bill 
the Saddleworth, Springhead and Lees Tramway Company is sought 
to be incorporated for the purpose of constructing and maintaining 
tramways in Saddleworth, Springhead and Lees. The length of 
the tramway lines proposed to be made is about 14} miles, and it 
is also proposed to make a new street and a new bridge across the 
River Tare, at a point about 4 chains west of the Delph Bridge. 
The gauge of the tramways is to be 4 ft. 83 in. The capital of the 
company is to be £150,000, with borrowing powers up to £50,000. 
Owing to the late deposit of the money, Standing Orders were 
found not to have been complied with, and the Bill will accordingly 
have to go before the Standing Orders Committee, who will decide 
whether it shall be allowed to proceed. 

Scarborough Tramways.—Particulars of this Bill were given in 


the ELxCTRICAL Review of January 3lst. Briefly, the powers 


sought are the incorporation of a company to lay down a tramway 
service in the borough.—The examination was further postponed 
till February 10th. 

City and Brixton Ratlway.—Standing Orders were found to have 
been complied with in respect of this Bill, which authorises an 
extension of time in regard to the purchase of land and the enter- 
ing into agreements with the City and South London Railway 
Company for the working of the railway. 

City and Brixton Railway (Abandonment ).—Under this Bill power 
was sought to abandon and relinquish the construction of the under- 
ground railway and works respectively authorised by the Acts of 
555 а 1899.— There was no attendance, and the Bill was marked 
& ea uj 

Manchester District Telephone Board.—This Bill is described as one 
for constituting and incorporating a board to consist of representa-. 
tives of the Corporationsof Manchester, Salford, Stockport and Eccles, 
and the Urban District of Stretford, and authorising the board to 
provide a eystem of public telephonic communication in and in the 
neighbourhood of the City of Manchester. According to the Bill it 
is estimated that the board could provide machinery, conductors, 
and apparatus for carrying on the business proposed to be under- 
taken for £150,000. This plant would be sufficient to place Man- 
chester, Salford, Eccles, Stockport, Ashton-under-Lyne, Alderley 
Edge, Altrincham,  Audenshaw,  Ashton-on-Mersey, Bowdon, 
Cheadle, Gatley, Denton, Droylsden, Failsworth, Gorton, Heaton 
Norris, Irlam, Knutsford, Levenshulme, Moss Side, Prestwich, 
Swinton, Pendlebury, Sale, Stretford, Wimston, Whitefield, 
Worsley, Withington, Wilmslow, Burton-upon-Irwell, Limehurst, 
and the Macclesfield and Stockport rural districts in telephonic 
communication with each other. It is proposed that the board 
managing the telephones shall consist of ten representatives of the 
Manchester Corporation, five from the Salford Council, two from 
Stockport, and one each from Eccles and Stretford. The members 
of the board must be members of the Councils of the districts they 
represent, and the board is to operate so long as it has the Post- 
master-General’s license to doso. It is provided that the profits or 
losses shall be divided proportionately to representation among the 
Corporations constituting the board. Standing Orders were found 
to have been complied with. 

Bexhill and Rotherfield Ratlway.—This is a Bill for the abandon- 
ment of the Bexhill and Rotherfield Railway. The company was 
empowered in 1891 to make the railway, but none of the powers 

been exercised. Standing Orders were found to have been 
complied with. | 


ScorcH PRIVATR BILLS. 


Tuer following Bills, amongst others, came before the Examiners 
of the House of Commons on Monday for proof of compliance 
with Standing Orders. Under the Private Legislation Procedure 
(Scotland) Act, 1899, local inquiries will be held with regard to the 
measures, instead of the opposition being heard before a Select 
Committee, as is the case with English Bills:— 

Rothesay Tramways (Extension).—This Bill is to authorise the 
Rothesay Tramways Company, Limited, to construct additional 
tramways. In 1880 the company was authorised to construct and 
maintain tramways partly in the Royal Burgh and parish of 
Rothesay, and partly in the parish of North Bute, and the company 
now proposes to lay down additional tramways, and work the same 
by electric traction. Five lengths of tramways are sought to be 
constructed, one of which is 2 miles 2 furlongs long, situated in 
North Bute, and another 1 mile odd in length situated in 
Rothesay. A number of street widcnings are proposed, and land 
is scheduled for a generating station. Clause 26 empowers the 
company to apply for, or to take, transfers of Electric Lighting 
Orders. It was found that Standing Orders had not been com- 
plied with, and the Bill will have to go before the Standing Orders 
Committee. 

Aberdeen Suburban Tramways,—Under this Bill it is sought to 
incorporate and confer powers on the Aberdeen Suburban Tramway 
Company, and the tramways proposed are as follows:—No. 1, 
1 mile 4 furlongs 6°70 chains; No. 2, 4 furlongs 2:30 chains; No. 3, 
5 miles 5 furlongs 8 chains; No. 4, 4°50 chains. The capital will be 
£72,000. It is provided in the Bill that No. 2 tramway shall not 
be constructed within 12 months of the passing of the order, 
except with the written consent of the Aberdeen Corporation, and 
the Corporation may, if desirous, within the 12 months require the 
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company to transfer the powers vested in them by the Act with 


respect to this particular line on the Corporation paying a propor- 
tion of the expenses of obtaining the Act. It further provides that 
the Corporation may, on giving six months’ notice, purchase the 
tramway No. 2 at any time after construction. Power is given for 
the company to enter into agreements with the Corporation for the 
combined working of the company’s and the Corporation’s tram- 
ways. The examination of the Bill was postponed until February 
10th. 

Glasgow  Corporation,—Various powers are sought under the 
Glasgow Corporation Bill, and amongst them are powers to supply 
electricity where the consumer has a separate supply, and to supply 
electric motor fittings, &c., and to exempt the same from distress. 
Standing Orders were found to have been complied with. 

Greenock and Port Glasgow Tramways.—The Greenock and Port 
Glasgow Tramways Company seek further powers with respect to 
their tramway undertaking in the Borough of Port Glasgow. A 
new length of tramway will be construeted, and power to work 
motor cars and omnibuses in connection with their undertaking is 
asked. Authority isalso asked to raiso £65,000 additional capital. 
The necessary proofs of compliance with Standing Orders were 
forthcoming. 


WATER-TUBE BOILERS. 


A RECENT question in the House by Mr. W. Allan, of Sunderland, 
for whose persistent annoyance of the Admiralty we think he has 
deserved the thanks of the country, brought out a statement from 
Mr. Foster that the report on the Jfinerva and Hyacinth trials will 
soon be issued. We hope that soon may be interpreted literally, 
for we believe that if the report speaks the truth, the whole truth 
and nothing but the truth, it should render impossible any return to 
Belleville boilers orany similar type. Our esteemed contemporary 
the Engineer uses the occasion once again to insist that water-tube 
boilers of the large tube variety cannot safely possess tubes whose 
length exceeds 25 diameters, and attributes the failure of the 
Belleville type to the fact that the tubes have the excessive ratio 


-= = 200, About 25 may be the safe limit, beyond which it is 


not well to go, and we will not dispute this, though we would point 
out that the Belleville fault of excess length was complicated, not 


alone by the numerous bends in the course of cach 
long pipe, but also by the very flat inclination of the 
many lengths. Steam naturally makes its escape from any 


confined place along the line of least resistance, and in the Belleville 
boiler this linc of least resistunce happened to be the so-called 
down-comers. These down-comers are short and direct, and the 
exercise of very little thinking power should have shown designers 
that they would at once become “up-goers.” They did so become, 
and this virtuous property was denied them by the interposition of 
the back-flow valves—a ridiculous thing, in any case, to put into a 
boiler, and serving to aggravate matters, we should suppose, and 
not to improve them. As constructed without the non-return 
valves, as, we believe, the boiler originally was constructed, the steam 
generated in the lower tubes would naturally tend to escape by the 
so-called down-comers, and one inclines to ask if ever the down- 
comers were made to extend above the water line in the steam 
drum. Had they been so constructed, and had the enormous 
length of tubes not prevented circulation, it is obvious 
that, with a reversed flow of water down the sloping 
tubes and up the “ down-comers," as steam and water mixed, 
there might possibly have been a steady circulation of the water 
towards the tire, the comparatively cold water descending the 
manifolded tubes, becoming hotter as it neared the furnace, and 
finally escaping as steam and water by the short path of the down- 
comer.” Such a circulation would of course have been correct in 
direction—the water and the hot gas would have flowed counter 
current wise. But M. Belleville would not have this; at least he 
interposed his non-return valves, and rendered such a circulation 
impossible, while not introducing any other true circulation. It is 
possibie, of course, that the generation of steam in so long a tube 
would be so great that no satisfactory circulation was established. 
We have no information that a satisfactory circulation was set up, 
but we are at lcast justified їп assuming that the presence of the 
non-return valves proves that circulation of a sort did establish 
itself contrary to M. Belleville's intention, or otherwise why iare the 
valves there? Now we should very much like to know whether 
such unpremeditated circulation did occur to a satisfactory extent, 
and whether had it been left to itself, it would or would not 
have been sufficient and satisfactory. We confess to having doubts 
on account of the many square bends, but we think it extremely 
likely that the boiler would have acted better and would have been 
safer as a free agent, striving to produce a natural circulation, than 
as arranged with the valves to compel an unnatural direction of 
flow. We can imagine that the flow which did take place prior to 
the introduction of the non-return valves comes as something like a 
shock upon the designer, who took such steps as suggested them- 
selves to compel things to follow the lines of human design and 
fallibility rather than listen to the voice of nature, whose laws are 
being defied. 

There seems no reason to believe that the ratio of 25 : 1 applies to 
boilers of small-tube type in which the inclination of the tubes is 
steep. Such boilers seem to possess excellent circulation, and to 
demand only good.water. Boilers with a single length of inclined 
tube also seem to have a circulation in the designed direction. If 


m : 


it were absolutely essential that the Belleville boiler should be made 
a success, it could easily be done. It can hardly be doubted that the 
interposition of a centrifugal pump between the upper drum and the 
water-tubes, of a capacity sufficient to compel a circulation of suffi- 
cient magnitude downwards towards the fire, and up by the down- 
comers, would compel success. It is simply a question of facing 
the mechanical problem, and is hardly likely to be attempted while 
there are boilers that will remain safe without a mechanically-pro- 
duced circulation. 


CORRESPONDENCE. 


«€ Jointless " Car Cables. 


Patent No. 12,862, June 24th, 1901, has come to my 
notice, and I beg to ask why great complications should be 
added to such a detail as wiring a car ? " 

This method proposes to use double the quantity, of half 
the sectional area, of copper, and by taking out one loop to 
get a tapping without the usual T joint. 

I refer to the diagram published, and submit a diagram of 
cables which I have used for years, and never thought the 
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method worthy of the cost of patenting. I also put the 
advantages claimed against the superior advantages of the 
older and simpler system. 


THE JOINTLESS PATENT CLAIMS My METHOD» Uses 


Two smaller wires л a’ and BB’. One equivalent wire z z. 

For 0256 sq. in. copper two For 0229 sq. in. one 7/16, 
7/18'8, each 355 in. diam. 419 in. diam. 

For 0348 sq. in. copper two For 0356 sq. in. one 7,14, 
7/17˙8, each 380 in. diam. 483 in. diam. 


There is not much evidence of economy of space. 
Number of wires to enter confined space in controller :— 


Two. | One. 
Size of hole in canvas covering at least 
71 in. x 36 in. against 419 diam. 
76 in. x '38 in. against 483 diam. 
The facility of changing one wire instead of two con- 
nected to a double socket is vastly in favour of my method. 
In fact, the patent under criticism is another instance of 
a theorist’s work with no provision forgetting twice as many 
cables of practically the same diameter into a hole already 
too small to get the smaller number in with ease, as every 
car wireman could testify. 
The relative sizes are shown on sketch of cable of sizes 


mentioned. 
L. D. Collins. 


London, January 28th, 1902. 


(ias Producers. 


We notice, and as makers of gas producing planta are 
much interested in, Enquirer's“ letter which appeared in 
your issue of January l4th, and your remarks thereon in 
another column. 

We do not, however, quite agree with the assumptions con- 
tained therein. In the first place, great stress is laid on the 
advantage of a plant taking up very little room. Is this an 
unqualified advantage? Of course, we know that in some 
cases space is very valuable, and compactness of plant may 
outweigh every other consideration, but we certainly hold the 
opinion strongly that, where room for it can be found even 
at some sacrifice, a plant, having cleaning apparatus of ample 
capacity will be cheapest and most (Satisfactory in the end, 
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and we certainly consider that the gas holder justifies 
its existence, if only as a regulator of pressure, especially so, 
if as often happens, there are burners or stoves working 
from the same gas plant as the engines, though there are 
several other reasons in favour of its retention. 

It is obviously impossible to clean the gas thoroughly unless 
the plant has sufficient cleaning apparatus, and this of course 
takes up room. 

With regard to the delivery of gas below atmospheric 
pressure, and the question of leakage in connection therewith, 
it is certainly true that if a leak occurs in a plant in 
which the gas is below atmospheric pressure, air will be 
drawn in and the gas weakened, and if the plant is working 
above atmospheric pressure a certain amount of poisonous 
gas will escape, but this appears to us to be a trivial point, 
for surely по reputable firm would erect a plant with leaky 


pes. 

The other question raised by “ Enquirer” is of far more 
importance. A certain amount of power will be taken if 
the piston of the engine has to draw ita charge of gas 
through the plant, though on small engines we imagine that 
it would be too small to bea serious consideration, but 
where the real disadvantage lies is in the fact that the 
engine is drawing its charge at a slight, vacuum, and that, 
therefore, a more attenuated charge of gas is obtained than 
if it is delivered at a slight pressure above atmosphere, and 
consequently the power given off by such an engine must be 
less. 

We consider that the power would be at least 5 per cent, 
less than if gas of equal quality were delivered under 
pressure to the same engine, and the power obtained from a 
given engine would probably be 20 per cent. less than with 
town’s gas. 

In answer to “ Enquirer's” question as to where large 
engines may be seen working on the Taylor system, you 
refer to several engines working with blast furnace guses, 
and state that these gases are practically identical with 
ordinary producer gases. | 

This is not the case, nor have we heard of any case where 
the systems are worked in a manner sufficiently similar to 
render the results obtained with one of any service in 
estimating probable results with the other. 

Blast furnace gases, although composed of nearly the 
same constituents as ordinary producer gases, contain them 
in very different proportions; for one thing the amount of 
CO, (carbon dioxide), which is useless, is much greater, and 
their heating value may be taken as being from 100 to 120 
B. T. U. 's per cubic foot, while the heating value of producer 
gases, as generated by various types of producer at present on 
the market, would vary from about 140 to 170 B.T.U.’s per 
cubic foot. 

Again, engines specially designed for the purpose are 
almoet invariably used to work with the very poor gas 
derived from blast furnaces, and we have never heard that 
the supply of gas is delivered to them below atmospheric 


pressure. 

We shall be pleased, as far as we can,to answer any 
further questions * Enquirer" may wish to ask, and thank 
you in anticipation of your courtesy in inserting this letter. 


T. H. & J. Daniels. 
Stroud, January 28th, 1902. 


Improved Testing Tank. 


It is not contended that by the use of the improved test- 
ing tank the.normal conditions can be attained the instant 
the generator is started up. With whatever form of testing 
apparatus is nged, adjustments must be made until the steady 
load is attained, but if ** Yrreb" will make a small calcula- 
tion he will find that it will only occupy a very short space 
of time to raise the temperature of the electrolyte in the 
tank from, say, 55? F. to 200? F., and during this time an 
attendant was necessary to adjust the distance apart of the 
electrodes. Up to the present, the most steady load has 
been obtained by the use of wire resistances, but this resist- 
ance is not constant until the heat lost by radiation is equal 
to the heat caused by the C? R losses, but after the wire has 
attained a certain temperature one equals the other. . 


Why, if the load had been continued for another half. 


hour, must the electrolyte have been boiling? What par- 
ticular virtue is there in the next half hour? A test was 
made with 300 kw. for 6 hours; at the end of 20 minutes 
the electrolyte had attained a temperature of 200° F.; the 
electrodes were not altered in any way, and the test was con- 
tinued for six hours, during the whole of which time the 
electrolyte, owing to the cooling action of the circulating 
water, remained constant at 200° F.; and I am ready to 
assert that ** Yrreb " could have run for another half hour, 
or half day, without getting the electrolyte to boil. 

I entirely fail to see the benefit of * Yrreb's" arrange- 
ment. His tank contains 96 cub. ft., and therefore holds 
6,000 lbs. of water. Now, 700 в.н.р. will raise this weight 
of water 5? F. in one minute, so in order to keep the 
electrolyte at an approximately equal temperature, the tank 
must be refilled at least 30 times per hour when testing his 
700-H.P. set. This is equal to 180 times for a six hours’ 
run, or to 1,140,000 lbs., or 114,000 gallons of water. If 
he adds no salt or soda, his electrolyte will only be plain 
water long before he has finished his test. 

** Yerreb " is discreetly silent upon the sloppy state of the 
ground round his tank while the test is in progress, to 
obviate which was one of the reasons why this tank was 
made. Neither does he appear to appreciate the fact that 
with his tank he loses 114,000 gallons of water, while Mr. 
Lindley saves this, as it was distinctly stated; the water was 
in no way defiled, but could be, and was, afterwards used for 
boiler feed. . 

Provided the tank is properly made, there is no reason 
why it should not be used for high-tension work. 


The Writer of the Article. 


The Tramway Junction at Sheffield. 


For several weeks considerable space has been taken up in 
your Journal by a discussion on the above subject, which, 
in my opinion, does not exactly fall within its province. : 

The first letter that appeared over the name Electric“ 
struck me as being, to say the least of it, rather strange 
from a disinterested individual, so I followed the whole cor- 
respondence carefully, and I might say with interest; and 
if, after his apparent inexperience of tramway matters has 
been plainly—painfully plainly—pointed out by * P. W. E.“ 


and other correspondents, he does not admit that the position 


he has taken up is untenable, there is an extract from our 
Immortal Bard that I could mention which he might very 
appropriately take unto himself. 

Dynamo. 


[No useful purpose will be served by a further continu- 
ance of this correspondence. Headers will therefore kindly 
note that it is now closed.—Eps, ELEC. REv. | 


Machine Tools. 


Referring to Mr. Bathurst’s letter in your last issue, I 
note that he says that his articles were designed for the 
ordinary reader, but it is precisely the ordinary reader who 
is likely to be misled by Mr. Bathurst’s inaccurate state- 
ments, as he is not able to add the grain of salt needed for 
the digestion of all Mr. Bathurst’s articles. i 

The statement (which Mr. Bathurst has not attempted to 
justify) about the unskilled labourer being able to work a 
drilling machine as efficiently as the high-class workman, is 
an instance in point. 

As regards the oiling pin in the tail-stock casting, I will 
refer Mr. Bathurst to Engineering, February 17th, 1888, 
p. 161, where he will see an illustration of the oil-hole and 
pin, which he says “ was evolved perhaps five years ago." 

Mr. Bathurst’s remark about axe grinding is rather ill- 
advised, in view of his previous writings on the subject of 
interior wiring; as a matter of fact, І am not a manu- 
facturer of machine tools. 

For the matter of that, Mr. Bathurst himself seems to 
have set up a new grindstone in these articles, but I am glad 
to see that he owns that it doesn't put on a very keen edge. 


H. W. A. 
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Soldering Fluids. 


With reference to the inquiry in your issue of January 
24th about soldering flux, it may be of interest for me to 
say that for three years I used a paste similar to that 
mentioned by “Н. Е. T." It was called the Highland” 
flux, and I do not know whether it is at present sold in 
England; like the Burnley paste, it was made in U.S.A. 
This flux will clean the metal, quite a8 much as the ordinary 
soldering fluid, while resin, of course, does not do so to any 
extent, but only keeps the surface clean if previously cleaned. 
For instance, when using the paste, it is unnecessary to 
scrape ог emery-paper the wires of V.I.R. insulated cables, 
which saves a great deal of time, especially with stranded 
cables; the solder takes without difficulty even when the 
wires are quite black. I have used it for large cables, and 
for the finest wires, and have never seen the slightest trace of 
corrosion, though I have opened many old joints. I would 
algo like to point out that a paste is a far more convenient 
form for using, and for carrying about, than a fluid, or such 
a substance as resin. 

I do not believe that anyone who tried soldering paste 
would ever want to use resin again as a flux for soldering. 


И G. C. Allingham., 
Hampstead, February 4th, 1902. | 


In last week's issue of the REVIkw, we notice some 


remarks as to a non-corrosive soldering paste, calling 
it the Burnley soldering paste. 

It will, perhaps, be of interest to many of your readers to 
learn that we are the makers of this substance ; the name we 
sell it under is, Electro-Soldine, and we conclude that the 
reason it has been named the * Burnley soldering paste" is 
owing to Burnley being our postal centre, and it having 
been used largely in that town. ' 

We may вау that we have been making this material for 
many years, although we have only recently pushed its sale. 

We are taking the liberty of forwarding per post a few 
samples, and trust that they will be of service. 


Thoroclean Soap Company. 


H. WHITAKER. 
Padiham, February 3rd, 1902. 


[We have examined the samples, which are of the same 
consistency, but of a much paler complexion than the 
samples previously sent us by our other correspondents. 
Apparently there is some confusion on the question of nomen- 
clature. “ Electro-Soldine," it is claimed, is non-corrosive, 
and free from acids; it is a stiff paste, and can readily be 
applied to the work with a splint or a knife. We have not 
as yet experimented with it. | 

We have received a further sample of the Burnley soldering 
paste, this time from the London agents, Messrs. E. Home 
and Co., of Old Charlton. It is of the consistency and 
colour of vaseline, and appears to be identical with that 
to which we referred some time ago.— Eps, ELrc. REv.] 


* Hatfleld ^ Electrically-Driven Feed Pumps. 


Referring to our letter in your last issue, we are sorry to 
trouble you again, but we find, unfortunately, there were 
some clerical errors in our last. We shall be obliged if you 
will kindly correct them. 

In the sentence beginning ** Assuming the all-round 
efficiency . . . the first figure should be 60 per cent., not 
50 per cent., and the consumption of steam per 1. I. b. per 
hour of the pumps should be 37, and not 20. 


Merryweather & Sons, Limited. 
February 3rd, 1902. 


The letter in your issue of January 24th from “Station 
Engineer is open to much comment, and I am surprised that 
no one has replied to it. The method employed in locating the 
H.T. short was, indeed, primitive, and does not reflect much 


credit upon those concerned. What were the house trans- 
formers cut off for? And what is meant by saying that 
the short could not be tested for with transformers on the 
feeder? From the nature of the fault when found, it would 
appear to be a pretty good earth, as well as a short, and 
could have been located by testing with ohm-meter, and 
treating the fault as an earth. . 

It is to be hoped, for the sake of unfortunate consumers, 
that it was purely a small piece of friction. 

Maius. 


The Testing and Management of Electric Motors. 


Mr. Cramp has assured us that the method advocated by 
the writer in the American contemporary gives approximate 
results. In this method the losses referred to are assumed 
to remain constant from “no” load to full“ load. 

The sentence abstracted from one of my articles should 
be read in the “light” of its own context, and in no other 
light whatever. 

P. T. White. 


I suggest that you should refuse to insert letters in your 
paper from writers who find it necessary to resort to personal 
reflections and abuse to support their arguments. By resort- 
ing to such methods they generally give away their cause, 
and invariably give away themselves. 

G. N. T. 


[We are wholly in sympathy with our correspondent, 
“G.N. T." in his suggestion. Our practice is to allow 
correspondents a free hand, except when they indulge in 
libellous statements (for which, of course, we should be held 
responsible). It is however, with the greatest regret that 
we insert such letters as the one complained of, more 
especially as we are aware that Mr. White's critic, whom he 
rashly assails, far from being a mere theorist, is a thoroughly 
practical engineer, fully equipped with experience in 
the best workshops, and with special knowledge of the 
very subject under discussion. Further, Mr. White’s 
allusions to the Central Technical College show that he is 
under a total misapprehension as to the nature of its work 
and methods. Not only is the college fully up to date in 
its teaching, which is in the hands of a staff recruited from 
electricity works, dynamo factories, &c., but the researches 
carried on in its laboratories have been, and will be, of the 
greatest value to the electrical industry in general. 

Referring to the subject of the controversy, we may say 
that while we should strongly object to the wilful interrup- 
tion of the exciting current of a shunt-wound motor or 
dynamo, still, it is an accident to which every machine is 
liable, and we should regard a machine which would not 
safely withstand the trial as ** no class.” | 

No starter should permit of the shunt being broken under 
normal conditions, but Mr. White said remove the arma- 
ture’ cable." When this is done, the shunt circuit, which 
should remain closed through the armature at the moment 
of switching off, cannot be so closed, and therefore the 
conditions are not normal; the starter is not to blame for 
this. | 

As for hint No. 7, we cannot imagine upon what it is 
based; it is, of course, totally opposed to the facts.—Eps. 
ЕЕС. Rev. | 


SUBMERGED ELecrric Lamps.—A correspondent wishes 
to be referred to any information extant regarding submerged 
electric lamps, for use in fishing.—Eps, Eukc. REV. 


University College, Liverpool.— The Technical In- 
struction Committee of the Lancashire County Council, after giving 
careful consideration to an application from University College, 
Liverpool, for a special grant towards the cost of equipping the 
Department of Electro-Technics, recommends that a special grant 
of £1.000 be made for this purpose, such sum to be paid in two 
equal annual instalments of £500. 
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ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


THE Finance Committee reported at a meeting of the Council on 
Tuesday having received an application from the Electrical Trades 
Union for increases in tbe rates of pay for electrical workmen to 
be made in the Council's list of rates of wages and hours of labour. 
Having made inquiries, the Committee were of opinion that the 
wages for armature winders should be advanced from 8d to 9d. per 
hour, but that the other rates asked by the Union were not those in 
practice obtained. The Committee were in communication with 
the Union on the subject, aud meanwhile the Council decided to 
amend the Jist to 9d. per hour for winders. 

Provisional Orders. —The Highways Committee presented a report 
in relation to the five applications made to the Board of Trade for 
provisional orders by the Borough Councils of Bermondsey, Cam- 
berwell, Southwark, Stoke Newington, and Woolwich. As regards 
the charge for supply, the maximum price fixed in four of the orders 
was 8d. per unit, whilst in the Southwark order the price 
specified was 10s. for any amount up to 20 units, and 6d. per unit 
above that quantity. A yearago the County Council suggested, in 
the case of the orders then before the Board of Trade, that the 
maximum price after the first 20 units should be 5d., which appeared 
to be the average charge to consumers. The Board of Trade, how- 
ever, after holding an inquiry into the matter, inserted in such of 
tbe orders as were granted last year 10s. as the maximum price for 
the first 20 units, and 6d. per unit after that number. As already 
stated, 6d. was the charge proposed in the Southwark order of this 
session, and the Committee expressed the opinion that the Board 
of Trade should be asked to insert the same maximum in the other 
orders. They had prepared amendments to give effect to that 
suggestion, and to other amendments of a formal character. | 

The Telephone Scrvice.—A report was submitted by the Highways 
Committee in reference to the Guildhall conferences and the futile 
amendment moved by Sir Joseph Dimsdale in the House of Com- 
mons. In commenting upon the question, the Committee stated 
that there did not appear to be any prospect held ont in Мг. 
Chamberlain’s speech of an immediate and careful reconsideration 
of the terms of the Post Office agreement, such as the County 
Council had probably hoped for, and the necessity for which was 
recognised with such general unanimity at the conferences held to 
consider the subject. Mr. McKinnon Wood asked the chairman of 
the Committee if he would be willing to postpone the considera- 
tion of the question for a weck, in view of the facta which had now 
come before the Council. The discussion was thereupon deferred. 

Subways for Tramways.—The Improvements Committee, in 
reporting on the Victoria Embankment—Holborn subway scheme, 
mentioned that one of the points to which much attention had been 
given, was the proposal for bringing the contemplated under- 
ground tramway to the surface in Soutbampton Row close to the 
junction with Theobald’s Road, and the effect which the scheme 
would bave upon existing traffic at that and similar places. The 
subject was so important, however, that there had not been sufficient 
time for the Committee to examine alternative schemes and to have 
full estimates of the cost prepared. In the opinion of the Com- 
mittee the Bill should be proceeded with in its present form 
on the understandiog that before the work was under- 
taken they would bave an opportunity of consideriog any 
suggest ions for the modification of the project. In a further report 
of considerable length the Committee refe:red to the proposal for 
the widening of the southern end of Hampstead Road, the refusal of 
the St. Pancras Borough Council to consent to a tramway along 
Tottenbam Court Road, and the suggestion of that authority in 
favour of a shallow underground tramway being constructed under 
tbat tboroughfare. With regard to tbe latter suggestion, the 
Committee pointed out that the Metropolitan Railway, wbich passes 


under Euston Road and across the junction of Hampstead Road 


and Tottenham Court Road, would cause insuperable difficulties to 
the construction of a shallow underground tramway from Hampstead 
Road to Oxford Street passing under Euston Road. The under- 
ground tramway would either have to come to the surface before it 
reacted Euston Road or would have to pass under Euston Road in 
tannel, tbe tram rails being probably about 40 ft. below the surface 
at tbat point, and this would be very inconvenient if a station were 
required there. Moreover, there would be difficulties in connection 
with the drainage. If, on the other hand, the tramway were brought 
to the surface south of Euston Road a widening of Tottenham Court 
Road would be necessary, involving the acquisition of valuable 
properties at considerable cost. 'The construction of an under- 


ground tramway along Tottenham Conrt Road would involve ап 


expenditure of from £300,C00 to £4(0,000, and this estimate does 
not make any allowance in respect of compensation which might 
have to be paid to tne owners of vaults or cellars under the foot- 
ways which would have to be interfered with if such a tramway 
were constructed, because on each side of the tramway-subway 
there would be a subway for pipes, wires, &c., the total width of 
7 to be occupied by the three subways amounting to about 
50 ft. 

The Committee stated that the difficulties had been explained to 
a deputation from the Borongh Council which would probably have 
to reconsider the question. In the meantime the Commitiee 
recommended the Council to proceed with the clauses of the Tram- 
ways and Improvements Bill relating to the widening of Hampstead 
Road on tbe understanding that а clause should be inserted to pro- 
vide that the carrying out of the improvement should be subject to 
the Borough Council giving consent to the construction of a tramway 
from the present terminus in Hampstead Road to a point near 
Oxford Street. The recommendation was passed without comment, 


BUSINESS NOTES. 


Electrical Wares Exported. 


Waer mme Fes. бтн, 1901. | "век nme FEB. 4TH, 1902. 


Adelaide ` in Value £1,200 Adelaide .. Value £100 
$i Teleg. wire .. . . 187 Amsterdam. ee oe VE 65 
Alexandria .. si ee .. 211 Batavia. Teleg. mat. .. T 45 
Amsterdam ee ee ee Е) 110 Calcutta ee ee ee ee 940 
Auckland. Ж" Be . 122 Cape Town.. T as .. 488 
Boca. Es ia sd .. 978 Channel Islands .. .. 100 
Bombay và - RI . 428 | lombo  .. vs ka s 55 
Brisbane is vs " 40 Copenhagen. Teleg. wire .. 178 
Buenos Ayres Ps T 6. 203 Durban ès as . 898 
re Teleg. mat. .. 380 ! EastLondon T 278 
Calcutta i ats .. 851 Fremantle. 837 
Cape Town .. s ре . . 141 | Hamburg .. ss si ЯР 77 
Chinde ed vs e x 31 Havre. Teleg. mat. " ө 65 
Colombo  .. ANS s .. 20 Madras e ә К 900 
Copenhagen. Teleg. wire. 178 | Port Said T" 50 
Demerara ee oe ee ec 55 1 Santos ee ae 48 
Durban ee ео ee ee 438 | Shanghai oe 200 
„ Teleg. apparatus . . 607 Stockholm 1 Ба 119 
East London . 1,250 | " Teleg. mat. 196 
Fremantle e ix € 18 | Sydney we vx m . 8,167 
Hamburg. "eleg. mat... . 400 Wellington.  Teleg. mat. 885 
Hobart ee - эе ee ae 40 | 77 Teleph. mat. 246 
Hon Kong ee [E ee ee 17 | Yokohama oe ee . 25 
Huelva 23 : is T 27 
Malta. Teleg. mat. 111 | 
Melbourne .. ich - .. 607 | 
is Teleg. mat. . . 404 
Newcastle ee oe ee oe 38 | 
Ostend ee ee ee ee 180 
Perth ee LAE ee ee 92 | 
Port Elizabeth  .. а . 217 ) 
Rosario, Teleg. таё, .. .. 119 | 
Santos. Teleg. ma .. 837 
Shanghai a „é 189 | 
Bingapore .. 90 385 
Sydney ee ee ee ee 1,447 | 
is Elec. detonators „ 149 
,9 Teleg. mat. ee ee 947 
Syra. Teleg. cable oe . . 24,000 
Valparaiso я - .. 233 
Wellington А 51 
Yokohama .. sà 5% is 75 
T Teleg. cable So 517 | 
Total т 286,680 Total *% nu 


Foreign Goods Transhipped. 


Bombay. Elec.machinery Value £190 
Perth. Elec.apparatus.. T 35 
Sydney. Teleph. apparatus .. 78 


Total .. . 428 


— 


American Machinery for the British Westinghouse 
Works.—The Mechanical Engineer says that at the Manchester 
Association of Engineers’ annual dinner Mr. J. C. Stewart, the pre- 
sent representative of the British Westinghouse Company in Man- 
chester, eaid that 80 per cent. of the machinery for the company's 
works in Trafford Park was coming from the United States, and 20 
per cent. from this country. They were importing machinery from 
America at 40 per cent. less cost than they could purchase it for in 
Great Britain. The mistake which the majority of the heads of 
engineering firms made in this country was, that they did not 
appreciate the advantage of scrap iron. They built machines to 
last too long. In America they only built their machines to last 
10 years, because experience had proved that in every 10 years there 
was an entire change in machinery ; and 16 was necessary, if they 
were to enter successfully into competition with others, to at once 
adopt all the latest improvements. 


Arc Lamp Trimming.— The Borough Council of Batter- 
gea has just purchased & novel apparatus to facilitate the cleaning 
and keeping in order of the clectric lights in the streets of their 
district. This is practically a light telescopic fire escape, with 
special fittings for resting against the lamp standards, and a rising 
platform at top, on which the workman can safely stand, with both 
hands free while putting in carbons, cleaning globes, &c. The 
machine has been designed and constructed by Messrs. Merry- 
weather, the fire engine makers, who have also recently built nine 
similar apparatus for the Westminster Electric Supply Corpora- 
tion. $ 


Aston Distribution Boards.— In our notice last week 
of the new H.V. distribution boards which are being manufactured 
by Veritys, Limited, a printer's error made us say “Ashton” for 
Aston. 


Bankruptcy Proceedings.—A receiving order having 
been made on January 21st against Geo. Willie Clarke, electrical 
engineer, described as of 117, Queen Victoria Street, City, and of 
Lyndhurst, Harold Wood, Essex, the first meéting of creditors was 
held at the London Bankruptcy Court on February 3rd, before Mr. 
W. P. Bowyer, Assistant Ofticial Receiver. The proceedings were 
founded on a petition presented by the Hiram Maxim Lamp Com- 
pany, Limited, the act of bankruptcy being the execution by the 
debtor of an assignment for the benetit of his creditors generally. 
The chairman said that some difficulty had arisen in the matter, 
because a receiving order bad also been made against the debtor in 
the Chelmsford County Court. He understood, however, that the 
two matters would be consolidated, and would be dealt with by the 
High Court. 'The debtor had submitted a statement of affairs show- 
ing liabilities £5,269 17s. 1d., of which £3,373 58. 2d. was expected 
to rank, and assets consisting of stock-in-trade (cost £500), £205 ; 
trade fixtures and fittings, £10 108.; share of deposit in the Post 
Office, £14 108; book debts, £201 118. 6d.; and surplus from 
securities held by creditors, £13; total assets, £444 11s. ба. The 
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preferential] claims were returned at £129 11s. 11d. leaving an esti- 
mated deficiency of £3,058 5s. 7d. The debtor had not yet been 
preliminarily examined under the proceedings. 

Replying to the chairmav, the debtor stated tbat he had no offer 
to make at the present time, but one would be put forward later. 
The creditors resolved that the matter should be wouud up in 
bankruptcy by Mr. Arthur Fk. Lovell, C.A., of 60, Watling Street, 
City, as trustee, and they appointed a committee of inspection, con- 
sisting of Mr. F. Stokes (representing the Hiram Maxim Lamp 
Company), Mr. Allwood (of the General Electric Company), and 
Mr. E. Eggiman. The trustee's bond was fixed at £500. The 
public examination has been appointed for March 5th atthe London 
Bankruptcy Court. The deticiency account showa an excess of 
liabilities over assets on January 1st, 1900,-of £1,500; household 
and personal expenses since that date, £300; loss incurred in pay- 
ing out partner at East Hanningfield, £900; loss incurred through 
a claim of £100 by the rector of Hauningfield for breach of contract 
and law coste, £200 ; loss on business at Grays, £100 ; and deprecia- 
tion on fixtures and stock at Harold Wood, £345. Onthe other 
side appears net profit on business since January 1st, 1900, £206. 
The following are returned as creditors :— 


Berliner Telephone Manufacturing Company, London £16 8 0 
Bratchell, Е, G., Hornchurch Mp rn 4 МА 925 42 8 0 
British Electrical Manufacturing Co., Limited, London  .. 21 0 0 
Clarke, W., East Hanningfield .. ws ei "m .. 1,915 0 0 
Durbam, E., Chelmsford .. 5% ds ES T ©» 1414 1 
Edison & Swan United Electric Light Company, London .. 27 11 5 
Eggiman, E., London .. Уге Vs өз UN zə .. 101 5 0 
Fuller, McLeod & Co., Limited .. 5s - T m 30 12 3 
General Electric Company (1900), Limited сә A .. 126 5 8 
Hill & Co., Romford .. gie эз» se - gu 24 0 0 
Hiram Maxim Lamp Company, Limited, London 107 12 6 
Krupka & Jacoby wd 9 sa es eh sx 3s 5111 1 
Lewis, Bayliss & Co., Wednesbury es ie 2e .. 26 9 8 
Meikle, R. B., London ix - ВЕ 25 к ds l0 0 0 
Renewable Electric Lamp Company, Limited. 855 ile 15 14 9 
J. R. Roberts’ Stores, Limited, Stratford.. zs xs X 10 12 10 
8t. Helens Cable Company, Limited, Warrington  .. - 1015 8 
Spencer, J. E. & 8., London.. ee "es X n Е 11 9 2 
Tanner, W., & Co., Chelmsford .. $5 vs i sk 50 0 0 
Veritys, Limited, London s T i T ёа 17 0 0 
Wright, Geo., Chelmsford .. 7 ae m - .. 870 0 0 
Sada, J., & Sons, Limited, Maddon Sear ож» is 89 10 0 0 
FvLLv SECURED, 
Huddleston, Percy & Co., London i E" ws . . £117 0 0 
Meeson, W. M., Battlebridge 928 x xd s .. 1,650 0 0 
Rent ps se бә vs vs $a АЧ ee ate 46 0 0 
Rates, taxes, and wages 88 ЧЕ АА Rs we s% 83 11 11 


Catalogues and Vists.—Messrs. F. C. Mathieson and 
Sons, 16, Copthall Avenue, E.C., have published (2s. 6d.) the 1902 
issue of their very useful “ Highest and Lowest Prices," in which we 
find details respecting the highest and lowest business marked in 
1901, the dates on which they occur, and the extreme fluctuation of 
every stock officially quoted on the Stock Exchange. The gas and 
electric, telegraph and telephone, and tramways and omnibus sections 
are those which will especially appeal to electrical investors and 


all interested in the bueiness done on 'Change in electrical under- : 


takings during last year. 

Messrs. Estler Bros. send us an illustrated list of their Wilkinson's 
patent trolley head, both swivelling and fixed types; also briefly 
describing insulating sleeves, trolley wheels, aud poles. The 
swivelling head consists of a sleeve which can easily be clamped on 
the trolley pole in the usual manner, and on to this sleeve a special 
bearing arm is fixed by means of a steel pin. This bearing is nor- 
mally held in position by a suitable spring. Iuto this bearing the 
pin of the wheel fork is fitted, and the pivot seating at the bottom 
is so arranged that the trolley wheel always tends to come back into 
line with the pole. The trolley wheel is as usual provided with 
graphite bushing. Should the head leave the trolley wire from any 
cause, and come into contact with a span wire, the wheel is pulled 
back, and so allowed to clear itself, after which the wheel imme- 
diately rights iteelf. This head is claimed to embody various 
improvements, which do not increase its weight. 


The English Electric Manufacturing Company, Limited, of: 


Preston, have issued a new brochure, a copy of which has come to 
band from Messre. Dick, Kerr & Co., Limited. There are sume 
excellent pictures made from recent photographs of the different 
departments at the works, and some of these give a good idea of the 
large amount of work in band. 

Catalogue No. 43 of Messrs. R. W. Blackwell & Co., Limited, 
details a number of their specialities, including the Whitney 
measuring instruments, motor and dynamo rheostats, switches, 
fuses, and Packard lamps. Prices and illustrations are given. 

“А Few Words as regard Size of Steam Pipes,” is the title of a 
little folding list received from the Pulsometer Engineering Com- 
pany, Limited. 

A good list of portable accumulators, lamps, cycle lamps, X-ray 
sets, ignition batteries, electric jewellery and so forth, bas been 
brought out by Messrs. C. A. Vandervell & Co., of Thorpe Works, 
North Kensington, W. 

Lists of the Regina economic arc lamp (system “ Rosemeyer ") 
with current wholesale prices have. been issued by Regina- 
Bogenlampenfabrik, of Köln am Rhein. 

From Messrs. Herbert Morris & Bastert, Limited, of Empress 
Works, Loughborough, an illustrated circular of overkead band 
cranes, of which we understand they keep large stocks in different 
sizes for power stations, engineering works, and other purposes. An 
overhead electric travelling crane is shown in course of erection. 

A nicely got-up book (113 pages) has been sent to us by the firm of 
Ludw. Loewe & Co., Limited, of Farringdon Street, E.C., in which are 
described the machines manufactured by the Bullard Machine Tool 
Company, of U.S.A., for whom they are sole agents for Great 


Britain. The printing, illustration, aud general sct-out of the hook 
are excellent. : 
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The General Electric Company (1900), Limited, have brought out 
а new list of Union” enamelled steel conduits. The company no 
longer confine themselves entirely to the close-joint light-gauge 
bedstead type of tube, although this is listed for those who wish to 
use it, especially for the Colonies and in dry climates. They have 
made a speciality of a better form of brazed-joint light-gauge tube 
for butting, but for those who prefer it perfectly watertight it can 
be supplied in a heavier gauge screwed gas thread. This isa 
serviceable type of conduit, especially suitable. for damp places and 
for good continuity. For those who require a system of a sub- 
stantial nature, such as for public buildings, &c., the welded-joint 
heavy-gauge tubing, with screwed gas thread, is recommended. As 
it is the practice nowadaysto obtain good continuity with conduit, 
and to connect same to earth at some point, in case of a leak, close- 
joint tubing with screwed brass thread is also listed. ‘‘ Papristeel” 
tubing, which is made very lightly, and has an interior lining, thus 
affording increased insulation, is also shown in the list, as are fittings 
for all forms of conduits, including switch and ceiling rose boxes 
and special junction boxes. The list is inter ded for insertion in 
the company's present catalogue, Section W, and it cancels all 
conduits, &c., already listed in that section. 

Messrs. Cowlishaw, Walker & Co., Limited, of Etruria, Stoke - on- 
Trent, have sent us lists of their Snyer's patent elastic clutch or 
coupling, and of firms to whom they have been supplied. 

The North British Rubber Company, Limited, of Edinburgh, has 
issued reduced and amended price lists of machine belting, also 
delivery, suction, and steam hose. 


„Century Tumbler Switch.—A new form of switch, 
under the above title, has been recently introduced by Mr. A. P. 
Lundberg, whose long experience of the manufacture of electric 
fittings commands respect. The figures show a two-xay switch of 
this pattern, closed, and an ordinary switch of the same type, open; 
it will be seen that the contact bar, which is of insulating material, 
is double, and carries a copper bridge on the working end, which 


| PATENT 


makes contact with two springy copper plates connected with the 
terminals. . The novel feature consists in the mounting of the con- 
tact bar, which is controlled by two springs, and is held in position 
by a fixed pivot passing through a metal-bushed slot in the contact 
bar. The combined action of the springs and slot passes descrip- 
tion in words, but the result is a peculiar movement of the bar, 
giving a very quick break, and ensuring definite on and off posi- 


tions. The bandle is insulated from the live parts, and the latter 
are well separated from one another and from earth. The twu way 
switch is of similar design; other patterns are made with do 
terminals (which are still called for, even at this date), and wil 
small base for flush work. 


The Cruse Superheater.—We have received а well- 
got-up catalogue of this new superheater which pedes 
large amount of special information and figures re ge 
to the properties of steam and other figures useful 11 
steam engineer. The Cruse superheater is novel in construc pe | 
being made of fairly large pipes of weldless steel with E^ д 
internal pipes of copper, through which water is circulated. s 
claimed that with this’superhcatcr fitted to a boiler, more gtcam 


. 


Ў 
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de produced superheated to 500° than could be given by the same 
weight of coal burned in the same boiler without the superheater. 
This is in accordance with other experience of superheaters on 
wmewhat parallel lines Applied to a Lancashire boiler, the 
apparatus is placed in the down-take immediately behind the boiler. 

| There is no space between the boiler and the superheater for the 
" gues to get away. This we consider necessary to the efficient 
* working of superheaters in this position. At the same time it is 
rather against full inspection, and it may be asked, Why not set 

AM tack the superheater and apply suitable removable baffle plates to 
compel the hot gases to travel between the pipes? From the pre- 

i, liminary treatise on superheating it appears that Trevithick, as in 
il cther things, was ahead of his time, and patented and made a super- 
1: bester as early as 1811, for which he claimed great economy. It is 
l chimed for him that he was the originator of the jacket which 
J formed a steam thoroughfare, and he supplied superheated steam 
to this jacket, whence it passed forward to the cylinder. It is not 
generally understood or recognised that, with a fixed cut-off to any 
engine, lees work can be got out of that engine with superheated 
than with satarated steam. This catalogue or treatise does recognise 
this The reason is, of course, that so much of the saturated steam 
is condensed upon entering the cylinder, that the real cut-off is later 
than it appears to be by the mechanism. Perhaps one-third of the 
entering steam is condensed, and much of this condensed steam, the 
latent heat of which has gone to re-heat the cylinder metal, 
te-absorbs heat from the cylinder as the pressure falls, and helps to 
raise the pressure during the later parts of the stroke, filling up the 
tie of the indicator diagram at the expense of the next lot of 
initial steam. This superheating must be accompanied, for equal 
work, with a later cut-off, but very much less weight of steam will 


^ KW be used for equal work. The Cruse superheater seems to be con- 


' 
zy 


:.-^ gracted on sound principles. Excessive degrees of superheat are 


ir perhaps not called for. The principal economy is probably derived 


} with the first 100° of additional temperature, and whatever is found 


:^, tbe the best for general comfort in working, can be secured with 


‚+ 


, the Cruse system of regulation. For varying loads, we think the 

simple engine and superheater should prove far more economical 
than the precent over-cylindered compound engines that seem to be 
pat to this work, purely because of fashion, and not from either 
jadement or experience. 


Beeks Received. — “ Bryne's Guide to Company 
a Formation.” Second edition. Edited and compiled by James 
- Муш. London: Bryne & Co., Limited. 2s. 

“Les Tramways Electriques,” by H. Maréchal. Paris: Ch. 
{‚ Beranger. 1902. 10 fr. 
| "Pumps: Their Construction and Management,” by P. R. 
' Ве. London: Р. S. King & Son. 38. 6d. net. 

"Export Merchant Shippers’ Directory,” for 1902. London: 
‘Desa & Son. 17s. 6d. 

"The Arithmetic of Electrical Measurements,” by W. R. P. Hobbs, 
А.Х. Revised by Dr. R. Wormell Ninth edition. London: 
. То Murby. 


Bremer Are Lamp.—A New York exchange says that 
the Bremer arc lamp, which uses special carbons carrying metallic 
salts, &c., and has special features of regulation, has been taken to 
the U.S., and is now in the hands of the Westinghouse Company. 

It is broadly understood that coloured lighting effects obtainable 
are one of tte features. 


B.T.H. Ampere-Hour Meters.—The British Thomson- 

. Houston Company, Limited, of Rugby, have just secured a record 
order for 1,800 of their well-known OK. ampere-hour meters. These 
meters are manufactured for use on standard potential continuous 
carrent two and three-wire circuits only, and in capacities of from 
, 10 15 amperes inclusive. They are stated to start with less than 
1 per cent. of the full-load current, thus ensuring a high degree of 

, aecuracy on the smallest load which the instrument is expected to 
| record. Some of the prominent features claimed for this meter are: 
ei Small size, neat appearance, small cost, high accuracy, permanency, 


minimum of attention uired and negligible temperature co- 
ко теч glig p 


= 
€ _ Concert—The Thomson-Houston Athletic Club held a 
` Bohemian Concert at the Town Hall, Rugby, on Friday, January 
31st, this being the first since the removal of the -company from 
a a to Rugby. The chair was occupied by the managing director 
the company, Mr. W. J. Clark. The concert was an unqtalitied 
Success, and the limits of the hall were severely taxed to accom- 
Ќе large and appreciative audience present. So successful 


was this concert, that t i i 
neice cert, be Committee now believe they have every 
thee soman. 


feel justified in holding several similar gatherings during 


Directory —We have received a copy of the 1902 
Soa, 5 8 Export Merchant Shippers’ Directory ” (Dean and 
„м. united, 1604, Fleet Street, E. C.). We understand that the 

book has been carelully revised, each section having been 


the lista of Bereta especial attention has also veen given to . 


shippers and classitied goods shipped, and it 

be a useful book to commercial men who want at hand, for 

7 reference, a concise list of shippers, manufacturers, and 
sgents, arranged under their different towns. The price is 178. 6d. 


, Düsseldorf Exhibition, 1902.—A great Industrial and 
i the bition will be held at Düsseldorf in May. Diisseldorf 
. Ae chief centre of the iron and steel industries of Germany, and 
Ч anxious to emulate the example of Glasgow; but, unlike 

ғ ita exhibition will not be international. The German 
manufacturers intend to demonstrate by this exhibition the great 


“Progress that they have made during the last 20 years. Everything 


has been organised on a large scale. There is a Machinery Hall 
covering five acres, and it will contain all the latest inventions in 
engineering and electricity. The Great Industrial Hall occupies 
7% acres. Düsseldorf will be the national meeting-place in Germany 
during the exhibition for all scientific and other societies. The 
British Iron and Steel Institute will hold its annual meeting in the 
city, aud there will be other important international gatherings. 


E.C.C. Beneficence.—The Electrical Construction Com- 
pany, of Bushbury, near Wolverhampton, have.offered a recreation 
ground to the Bushbury Parish Council, and at a meeting of that 
Council on Friday evening last, a deputation was appointed 
io wait upon the manager of the company (Mr. Blackburn) to 
arrange about taking the ground over. The cbairman and directors 
of the company were also heartily thanked for their generosity. 


New Are Lamp.— The accompanying illustration shows 
а new arc lamp which has been designed by Messrs. Offord, Wilson 
and Barfield, of Birmingham, and is now being manufactured by 
them specially for use in photographic studios. The lamp is 
intended for fixing to the usual parabolic reflector, aud is made 
either with two, three or four sets of carbons as! mayibe most con- 


venient for the E.M.F. at disposal. It is primarily arranged to 
substitute a single lamp taking, say, 30 or 40 amperes on 100-volt 
supply whenever the supply in that place is changed over to, say, 
200 volts, as by having three or four lamps in series as shown, large 
losses in resistances are avoided. This arrangement is provided 
with an automatic striking gear, so that immediately the last set of 
carbons are fed together by haud, the arc is struck on all three or 
four lamps simultaneously. A specially strong and portable resist- 
ance frame is also made, to be run in conjunction with these lamps. 


Flash Light.—At Westminster Police Court last week, a 
new electrieal sign was condemned by the magistrate on the score 
that it came within the words of the bye-law—'' altering suddcaly 
in intensity." It was giveu in evidence by Mr. G. C. Fricker, an 
electricai engineer, that the sign was specially designed to comply 
with the regulations, and that the gradual variations from minimum 
to maximum brightness, and back again, occupied three-quarters of 
a minute. Nevertheless, this learned magistrate—Mr. Sheil— 
declared that he would accept the opinion of practical men like 
bus drivers before all the engineers in the world, and he cared not 
a straw for the views of “scientific persons who speak of seconds." 
We now know that to speak of seconds is to be scientific—truly a 
short cut—-and that practical wisdom is to be found on the box. 
Would that it could be found on the bench! 
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German Electrical Industry.— The financial papers 
say that the possibility of the establishment of a community of 
interests between the Allgemeine Elektricitäts Gesellschaft, Berlin, 
and the Schuckert Electrical Company, of Nuremberg, is considered 
to be favourable. Members of the board of the Schuckert Company 
are expected shortly in Berlin, in order to more closely examine the 
circumstances of the Allgemeine Company, but some time will 
elapse before the arrangement has been completed. 


Guildhall Charge.— Last week Alderman Smallman had 
before him Charles Bright, electrical engineer, of Buenos Ayres, 
who was charged on remand with having unlawfully, with intent 
to defraud his creditors, concealed some of his property, namely, 
10,202 shares in Charles Bright & Co., Limited, and 13,183 shares 
in Bright's Light and Power Company, Limited. Two other 
persons were now summoned—Moreno ande» Fudge—who were 
charged with conspiring with Bright to commit the alleged frauds. 
The Alderman adjourned the case, and said that Bright's bail would 
remain as before. Fudge and Moreno would each be released on 
their own recognizances in £500. 


Mica in 1901.—In their annual mica trade report 
Messrs, Tulloch & Co., of 4, Fenchurch Avenue, E.C., state that 
during 1901 mica suffered from the prevailing general depression in 
trade. At the close of the year the outlook became more pro- 
mising, but no material improvement in values was expected until 
more active purchasing took place in the electrical and other trades. 
We make the following extracts from the report :— 

In Germany the commercial crisis has accentuated the depression in the 
electrical trades. As that country is one of the largest customers for Indian 
mica, this has slackened demand generally, especially as regards the larger- 
sized slabs. Whilst the European demand all round has been quiet, stocks of 
good useful sizes and qualities have been in short supply, and should inquiries 
continue to run on medium grades and the larger remain neglected, it is not 
unlikely that values for the smaller sizes will go to a premium. Nature has, 
unfortunately, not arranged the mica crystalsin convenient lots of graded sizes. 
Thus, taking Bengal mica at the present time, there is no incentive to either 
the European or native mineowners to work their deposits to their full capacity. 
The grades at present mostly sought after are, perhaps, Nos. 8, 4 and 5, latter 
either in the form of slabs or splittings. To provide tbese grades means also 
the mining of the larger crystalsand the accumulation of stocks of the very 
sizes for the sale of which the mines mainly depend for their profits. Theso 
remarks apply specially to Bengal, but also to Madras in a lesser degree. 
Unless the trade go back to a larger extent on the larger sized grades, or some 
fresh use is found for same, mining can only be carried on at a loss, and this is 
bound to curtail exports from India and Calcutta especially. Canada has 
exported a rather larger quantity to the United Kingdom and Continent, but 
this description does not attract much support at present from the electrical 
trades. Stocks in London in importers' hands of good quality and useful sizes 
are light—smaller indeed than for some time past. j 

To sum up the position. Whilst the important developments in electrical 
traction point to an even larger consumption of mica in the near future, other 
countries outside of India have been attracted to compete and exploit their own 
deposits. Notably is this the case with Canada, which country supplies approxi- 
mately three-fifths of the American mica consumption. Bengal miners, who 
are somewhat conservative in their methods, have to wake up” and recognise 
this fact, and that the trade here is in а traosition condition. Hundreds of 
cases are every year exported from Calcutta of qualities absolutely unsaleable, 
and which not only mean a heavy loss to xe ipe but help to prejudice the 
selling values of good merchantable qualities by unduly intlating stocks on the 
London market. : 


Trade Announcements.—Messrs. Geipel & Lange, of 
Westminster, have (as successors to Messrs. Н. M. Salmony & Со.) 
been appointed the sole agents in the United Kingdom and English 
Colonies for the sale of the electrical testing and measuring instru- 
ments made by Messrs. Chauvin & Arnoux, of Paris. These instru- 
ments have been widely used both in this country and upon the 
Continent, for many years. Amongst others are included:— 
Ammeters and voltmeters (switchboard and portable types) of the 
gravity, moving coil, and hot wire patterns; also recording ammeters, 
voltmeters, and wattmeters of the D'Arsonval and hot-wire patterns; 
portable testing sets of a1] descriptions, including ohmmeters, Wheat- 
stone bridges, potentiometers, galvanometers, and universal testing 
sets. Of the last mentioned, they supply a special line of com- 
binations of instruments enabling any reading over a very wide 
range to be made by the station engineer at any portion of his 
system. We learn that already these sets are in use at 20 different 
stations in this country. Messrs. Geipel & Lange propose holding a 
stock of the most used patterns in London, and can give prompt 
delivery. They will shortly be issuing a complete catalogue. 

The E.L.B. (British Manufacturing Company), Limited, announce 
that as extra accommodation has now been made available at their 
registered office, 7, Pall Mall, S.W., the counting house has been 
removed to that address. No. 9, Grosvenor Mansions will there- 
fore be devoted entirely to sales. 

Messrs. Ellis & Ward, electric light and power engineers, 
of Birmingham, have taken extensive offices, showrooms, and stores 
at Edmund Street, Birmingham, in order to deal with their rapidly 
increasing business, where they will hold large stocks of dynamos, 
motors, and other machinery and fittings for electric light and 
power distribution, available for immediate dispatch, and suitable 
for alternating or continuous-current circuits of all standard 
voltages. 


ELECTRIC LIGHT AND POWER NOTES. 


Ashtead.—The Epsom R.D.C. has assented to the 


application of Messrs. Baker, Lees & Co. for a prov. order relating 
exclusively to Ashtead Parish. 


Bath.—The sub-committee appointed to inquire into the 
breakdowns at the end of last year has presented its report to the 
T.C. The sub-committee finds that the accidents were but extreme 
instances of similar occurrences which took place at intervals from 


Q^ 


the time when the Corporation took over tbe works, and were -` 
mainly due to the defective system in vogue, viz.: high pressure с: 
alternating current of high frequency, not runniog in parallel, but 
using throw-over switchboards and an obsolete system of mains > ^ 
At the time of the purchase the consulting engineer, Mr. R. Ham- 
mond, advised that no alteration was necessary in the system, but ` 
ihat an expenditure of £14,503 (later increased to £32,500) would 
suffice to put the works and mains into a satisfactory condition. 
The Committee in charge of the matter pressed the scheme through ` 
the Council with undue haste, witbout obtaining a further report . - 
from the engineer, and continued to incur large additional outlays `. 
from time to time until the total expenditure amounted to 495,000, . ` 
The old switchboard was condemned by Н.М. inspector in May lad ^ 
year, but the warning was ignored, and on the advice of their - -. 
engineer the Committee obtained a new board of similar design, 
which failed the first time it was put into use, and caused n 
extinction of the light throughout the city. Immediately upon 
taking charge of the works, the resident engineer, Mr. Teague, ^. 
recognised the danger of both the boards, and obtained a design and- 
estimate from Messrs. Ferranti, Limited, for a new switchbosrd, . .. 
which were submitted to the committee, but nothing further was с ~ 
done until the recent breakdowns compelled the committee td 
procure a similar Ferranti board in haste. The latter is one-fifth 2: 
the size, and two-thirds the cost of the new board which broke 
down. А 
The engine-room crane ів useless for handling the new engines 2 
it is not mounted at a sufficient height. The meters in use are cat 
to be of an obsolete type, and no meter testing apparatus was г: 
provided at the works until last July. The switches ordered fot- 
the arc lamp-posts in 1900 at £5 108. each, never have been, and 
never can be, used. сел 
The Committee is convinced that the series of accidents at Bath --.- 
is in no way a necessary accompaniment of electricity supply. .:. 
Examination of other undertakings proves that they are safe and -., 
profitable investments. А subsequent report will be devoted to the -. 
question of street lighting, and to discussion of the best course to 
be pursued in the future. | 
Mr. Manville, who has been called in to advise the Council, 
recommends a further outlay of £70,000, and estimates that afte: =: 
reconstruction the undertaking will return £300 per annum in 
addition to capital charges and working gosts. = 
Mr. Manville, in his report, makes the following recommends 
tions :— к, 
That (for the centre of the city at least) the direct curre  — 


PM 
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would ensue. 
That the authority should avail themselves of the opportunity ol... 
the change of system in the central portion of the city to raise the .. 
pressure both there and in the outskirts to 220 volte at consumer? ` 
terminals. The immediate effect of this would be to enable tbe 
low tension network in the centre of the city, which is at present 


 overloaded, to take for the most part at least three times as many . 


lamps as at present with efficiency.. sd 
That the existing plant in the station should be left exactly as ab `` 
resent. "ES 
л That the first section of a new boiler house be erected, во designed 
that ultimately coal-bunkers сопа be erected overhead ; that it be 
fitted with two marine dry-back boilers (space being left for six). 
That two turbo-generators, each of 250 xw., and two, each of 
500 xw., be installed forthwith, and also an alternator, switch 
and other apparatus. 
His estimate is as follows :— 


Building, including chimney shaft 150 ft. high .. — .. — .. £10,000 
Two new boilers са .. oe 45 Из . 5. 9,700 Sr. 
Four turbo-generators and alternator .. ..  .. . 17,164 or 
Switchboard — ..  .. .. .. „ 2,500 ae 
Mains - T es as € 5 еж ae .. 14,906 ue 
Cost of connecting additional consumers to take up 23,800 
B. C. P. lamps oe EE T ET Е oe * 2,200 ee 
Substitution of 104 existing public lamps .. .. 64 vage 
Feeder switchgear... = TA ... 5. 409 * 
Altering inoandescent lamps for higher pressure . . 2,500 
New meters FVV es DE vue ero M 7 
Ferranti switchboard .. n V $a ie - . 1,00 
Equal ratio transformers 925 T T T ee SQ 1,600 
` £68,944 
Contingencies and engineering, s&y 10 per cent. ee 6,391 
£70,888 


— 


On the assumption that there are additional consumers to the 
extent of 23,800 lamps, in future there would be & gross profit of 
£10,245. 

The interest and sinking fund on present capital expended 
(£95,730) is £5,732, and on the proposed further expenditure 9 
£70,000, would be 25,200 more, making a total of £9,932, leaving а 
net annual surplus of £312. The extra number of lamps, on whi 
the calculations are based, may Le obtained in three years. А 

Mr. Manville proposes to make а supplementary report, ari 
how the overloaded condition of the plant and mains may be deà 
with. 


Ballymahon.—A public meeting of the people has 
approved of a scheme for the electric lighting of the town. | 

Belfast.—The output of electrical energy for the past hall EL 
year shows an increase of 30 рег cent., made up of lighting - pe | 
cent., aud power 97 per cent. C 

Bridgend.—On Tuesday night the Bridgend ee 
affixed their seal to an aereement with the South Wales Elect 


Power Distribution Company to supply the town with electric light. 
An electric tramway is now on the tapis for the district. 
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idrwater.—The B. of T. has revoked the Bridgwater 


ration Electric Lighting Order, 1898. 


jsbane.— An electrical crane for the wharves at South 
се is expected to arrive in Queensland about the end of 
next. It will be able to travel along the wharves, pick up a 
„t соз], lower it into a vessel's hold, and discharge the coal in 
Zest space of time. 


istol,—The Electrical Committee are making arrange- 


| for the ceremony of opening the new lighting station at 
лк on Wednesday, February 19th. 


oughty Ferry.— The T.C. has agreed to appoint Mr. 
tour. electrical engineer, Dundee, to report on the whole 
t of starting an installation of electric lighting for the burgh. 
a. four was selected from a list of fully 20 applicants in 
.d and England. 


Шегу Plant. — The Hulton Colliery Company, near 
e:2hton, are having electrical machinery put down in two 
uces they are about to open near Atherton, Lancashire. 


king. — The U. D.C. has rejected the offer of 
dson's Electricity Corporation to take over the Council's 
rcf for 25 years on the Council applying for a loan of about 
у. The Council, however, is ready to negotiate with the 
antsor any other firm. 


cca (India), —The electric lighting installation pro- 
т the town by the generosity of the Nawab, Sir Ahsanullah 
ir жаз opened on December 8th. It was carried out by 
~ Osler & Co., at a cost of 4 lakhs of rupees. The plant con- 
‘three Marshall loco-type boilers, four Belliss-Parker steam 
1.3, anda storage battery, and is capable of supplying 2,500 
Apa. 
linhurgh.—The T.C. has received the consent of the 
‘ary for Scotland to the borrowing of a further sum of £90,000 
'*rcetion of electric lighting works, raising the total sum to 
ә), 
\тїаш,.—ТһҺе U.D.C. has asked Messrs. Preece and 
" to recommend other firms, in addition to Messrs. 
. зоп Electricity Corporation, to submit competitive tenders 
. electric lighting scheme. 
linkham.— The D.C. has resolved that application be 
«the L G. B. for permission to borrow £58,000 in respect of 
ed capital expenditure on the electricity works to be 
"t i by the Council. 


reenock.—The burgh electrical engineer, Mr. W. M. 
- peints out an error in the output figures which we gave last 
it ems that the figures should be as follows: 


xus ees Units sold. 
( $2 weeks, lighting $ es es s M 32 .. 290,268 
" traction ee oe ee ae еә ae ео 126,195 
Ja Total fs ee ee ee ee ee ee ee 406,458 
z vm weeks), lighting ee ° ә ee ea ee ee ee 150,642 
Total increase 2 2 "T T ia - .. 255,816 


{revioug information made it appear that 280,263 units was 
" omtput, whereas it was the output for light and power only. 
* tramways did not attain the full service until November 
xia very large proportion of the motor load (370 KW.) came 
"s Norember and December, it is evident that even these 
з 42 not really represent the actual state of affairs, and there 
"-*«quently be a very large increase in the output for both 
and traction during the current year. 


infs Шуда, —Тће Electric Lighting Committee have 


"1 into an agreement with the Guardians to wire the work- 
є lor E148. 


trds,—During the last quarter electric lamps were 
*' 1-*alent to 20,000 8-c.P. lamps, compared with an increase 


„ during the corresponding quarter of the previous year. 


E L. department is now able to supply 170,000 such lamps. 
der electric mains now being put down in Long Road pro- 
| И torn out a most profitable investment, scores of applications 
-:5 having already been received from shopkeepers and house- 
in that district. 
= **mand for electricity for motive power is rapidly increasing. 
ate orders for over 100 H P. each have just been received by 
ment from two big engineering firms, one of whom 
8 25 running his establishment entirely by electricity. 
; e new generating plant now being put down in the 
Кала Mills is expected to be ready in six or eight months. 


Uanelly (Carmarthenshire). — Tenders have been 
x frm 13 firms for the electric installation of the old 
Ж“ Tum viz. :—H. Coles, Swansea; R. W. Cowell & Co., 
E es & Platt, Limited, Manchester; Bruce reebles and 
i MS ; c. E. & H. W. Peel, Swansea: R. Alger & Sons, 
tH u.): Electric Construction Company, Wolverbampton ; 
2 mois Wiring Company, Swansea; Edwards & Armstrong, 
. H pial lala Limited ; Clayton Engineering Company, 
ác шү & Fletcher, Cardiff. The matter has been referred 
bour engineer to report. 


London—Cirv.— The Corporation has decided to appeal 
tothe House of Lords against the decision of the Court of Appeal 
that the contract with the City of London E.L. Company for the 
eastern district was valid. | ' 

STEPNEY.—The Borough Council has instructed Messrs. Willans 
and Robinson to remove the plant from the temporary to the 
permanent power station at their usual day rates. 


Long Eaton.—A special meeting of the U.D.C. was held 
recently to consider a letter from the L.G.B. in regard to the recent 
inquiry held by Colonel Coke, on the Council's application to borrow 
£15,000 for works of electric supply. The letter urged the Council 
to consider whether it would not be better for them to accept the 
offer of the Derby and Nottingham Power Company for a supply of 
electric current in bulk, rather than expend so large a sum as that 
proposed in building a generating station to produce their own 
supply. The meeting was adjourned for further information. 


Manchester.— Last week the Electricity Committee 
reported to the Council that the work is progressing so well that 
there is no fear of the supply of electricity from the station by 
May 1st. At the Polygon, Bennett Street, and Denton sub-stations 
the work is well in hand, and Messrs. Glover have made consider- 
able progress with the laying of cables. Certain of the generating 
machinery for the first instalment of Dr. Kennedy’s plant is now 
on its way to Manchester. Messrs. Yates & Thom, of Blackburn, 
were expected to begin this weck the delivery of engines under 
their contract. Messrs. Babcock & Wilcox, of Glasgow, began last 
week the erection of boilers at Stuart Strcet, and the building 
wherein all these appliances are being placed will be completely 
roofed, partly permanently, by about 14th inst. 

A L.G.B. inquiry into the application of the Corporation for 
sanction to borrow £477,000 for purposes of their electricity 
undertaking was held last week by Mr. H. H. Law, M.Inst.C.E. 
Mr. T. Hudson, deputy town clerk, in explaining the proposals of 
the Corporation, said that on May 7tb,1901,an inquiry was held 
by Mr. Boulnois regarding the money required to construct 
the Stuart Street generating station, and the amount then asked 
for was £310,110, which was the balance of an application made 
by the Corporation for £300,020. 

The first part of the present application was to complete the 
scheme which was laid before Mr. Boulnois in 1901. This was the 
scheme of Dr. Kennedy for the construction of plant to give 15,000 
H.P. at Stuart Street, and the amount required for the purpose was 
£82,000. 'The former inquiry only related to five sub-stations out 
of a total of 10, and the present inquiry dealt with the remaining 
five stations, as well as with certain additional matters which were 
found to be required. The second object of the inquiry was to deal 
with the new installation of plant at Stuart Street, which had been 
designed by Mr. Metzger to provide an additional 12,000 H.P., and 
the amount required for this purpose was £350,000. "The third item 
related to the Dickinson Street station, which was a low-tension 
station. It was proposed there to substitute two new turbo- 
generator sets for four existing small belt-driven sets. The two 
new sets would provide 6,000%н.р., whereas the four old ones only 
provided 1,600 H.P. The estimated cost of the new sets was 
£43,861, and as the existing machinery cost £13,861, there was a 
balance left of £30,000, which was the sum the Corporation asked 
for sanction to borrow. 

The fourth item was a sum of £15,000 for additional mains 
between Ashton Old Road and the Corporation's transformer station 
at Denton to meet their obligations in regard to Denton for the 
supply of energy and also for the purpose of working the tramways 
in Hyde Road, Gorton and Denton. The existing plant at Dickinson 
Street provided 12,000 н.р.; the plant at Bloom Street when com- 
pleted would provide 14,000 H..; Dr. Kennedy's installation at 
Stuart Street would provide 15,000 H.P.; and Mr. Metzger's installa- 
tion at Stuart Street would provide an additional 12,000 H. P., 
making a gross total of 53,000 н.р. actually in operation, sanctioned, 
or about to be sanctioned, to Christmas, 1901, with a small margin 
for reserve, representirg 15,500 H. P.; the additional present demand 
for lighting, allowing for reserve, was equal to 7,000 H.P.; the 
additional demand for traction within half-a-mile of Bloom Street 
amounted to 3,500 E P.; the current for Dr. Kennedy’s 10 sub-stations, 
chiefly for tramways, absorbing three of the six engines put down 
in Dr. Kennedy’s installation, 7,£00 H..; four additional tram 
routes, taking the fourth engine, 2,500 н.р.; and additional 
requirements for light and power, including the General Post Office, 
which would absorb the fifth and sixth engines, 5,000 H.P. The 
requirements for 10 additional sub-stations connected with Mre. 
Metzger's scheme and for reserves, increased demands, and emer— 
gencies, would appropriate the whole of the 12,000 н.р. under Mr. 
Metzger' scheme. These figures showed the necessity for the fresh 
outlay and the additional installation which was proposed. 
Altogether there were 2U sub-stations, and the land for the majority 
of these had now беса acquired. ‘I'he Corporation asked that the 
loan should be for a period of 25 years as in former cases. 

Dr. Bishop said that there were at the present time 170 applicants 
waiting to be supplied with current, aud their demands represented 
something like 90,000 t-c.P. lamps. 

Councillor W. H. Hesketh, Dr. Kennedy, Mr. Metzger, Mr. Allott, 
and Mr. T. de Courcy Meade (city surveyor) also gave evidence, 
after which the inquiry was closed. There was no opposition to 
the application. 


Middlesbrough.—In order that they may successfully 
meet American and other competition in the steel and iron trade, 
says the Manchester Evening Mail, the directors of Messrs. Bolckow, 
Vaughan & Co. have decided to adopt electrical power at their 
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Cleveland steelworks, and have given the order for the work to the 
British Westinghouse Company, at а cost of nearly £70,000. А com- 
mencement has already been made with the laying down of the plant, 
which will be, upon completion, thesmost extensive electrical installa- 
tion in any great works in the North of England. The electrical 
station is to be erected about a mile from the works. The over- 
head cranes will be turned into the electrical three-motor type, 
whilst the jib cranes will be fitted with one motor. The machinery 
at the railbank shops is also to be converted, and, as far as possible, 
each machine will have its own motor. It has also been decided to 
erect two new blast furnaces on the American system, and it is stated 
that it is the intention of the company to proceed with the erection 
of five new furnaces at a cost of nearly £500,000, which, on com- 
pletion, will replace no fewer than 18 of the furnaces now working. 


Newark.—Negotiations have taken place between the 
E.L. Committee and the Notts and Derby Electric Power Company, 
as to the supply of electricity to the borough. The company stipu- 
lated for a maximum charge of 4d. per unit for both light and 
poe and agreed to give the Corporation the option of purchase 

y agreement or arbitration. The Committce could not accept 4d. 
as the maximum price for power, and suggested that the company 
should name а more favourable charge. Also the agreement should 
provide that the Corporation should have the option of purchasing 
the works and plants required for the supply of the borough at any 
time after the expiration of 10 years; that the company should 
take over the prov. order of the Corporation, and should repay the 
costs incurred. The Council resolved that the company be asked 
to name the terms on which they suggest the purchase of the plant 
by the Corporation, and the date by which the company would 
undertake to supply electricity 1n the borough. The company having 
given notice to introduce a Bill amending their Act of 1901, a 
petition is to be presented by the Corporation against the Bill for 
the insertion of clauses protecting the rights of the Corporation. 


New York.—Some new stores now under construction at 
Broadway and Thirty-fifth Street are to be installed. with the 
largest private electric lighting plant in New York City. The 
plant will have a capacity of 2,000 Kw., almost entirely for lighting 
purposes, as but & very small portion of it will be called into 
requisition for operating the ventilating apparatus, pneumatic cash 
carrier system, and some small pumping equipments. The elevators 
to be installed in the building will be worked by hydraulic power. 
We read in the Electrical Vorld that the generators, consisting of 
four direct-current 110-volt direct-connected machines of 400 Kw. 
each, and two equipments of a similar description, having a capacity 
of 200 Kw. each, have been ordered from the Western Electric 
Company of New York City. The contract for the engines intended 
to drive the larger generators calls for Rice-Sargent machines, four 
compound Corliss type slow-speed, 100 revolutions per minute, 
having а nominal capacity of 600 н.р. each. They will be built at 
the Providence Enyineering works. The engines for operating the 
two 200-Kw. generators will also be of Corliss type single-valve 
of 320 нр. each. These, however, hage not yet been contracted 
for, nor have the 1,500 arc lamps and 6,000 mcandescent lamps of 
16-c.P. each, which will be required. The boiler equipment is to be 
2,600 H.P., comprising four batteries of 500 н.г. each, and two 
batteries of 300 н.р. each, by Babcock & Wilcox. А crematory, 
which is to be utilised for buining all the refuse, &c., in the new 
store, is to be built between two batteries of the larger boilers, so 
that the gas it burns while in operation can be used to advantage 
by way of aiding the boiler heat. The electric plant— which it is 
expected will be completely installed by August Ist will represent 
an expenditure of nearly $300,000. 


Ormskirk.—The U. D. C. has received the report of a 
committee which visited tbe Soutbport Corporation Electricity 
works. The question as to whether the Southport Corporation were 
disposed to supply electricity in bulk was favourably answered, and 
it was decided to send a request to the Corporation asking them 
when, and upon what terms, they would be prepared to supply elec- 
tricity to the town. 


The Rand.—According to the Diamond Fields Advertiser, 
at the last sitting of the Witwatersrand Water Supply Commis- 
sion, Mr. R. L. Cousins, representing Messrs. Reunert & Lenz, gave 
details of a scheme in which his firm was interested for the intro- 
duction of water from the Vaal River, the whole of the electrical 
power required for pumping being supplied by means of a series of 
turbines placed at Engelsbrecht Drift,some milesabove Vereeniging. 
By this means he estimated tbat any quantity of water, varying 
from 10 to 30 millions of gallons per day, could be landed on the 
Rand at a cost of 1s. per 1,000 gallons. 
quantity was sold at 2s. per 1,000 gallons, it would yield a return 
of 15 per cent. on the probable capital outlay of about a million. 
Moreover, the scheme would enable large tracts of land on both 
sides of the Vaal Hiver to be protitably irrigated. Witness dwelt 
at length on the merits of a soft water for industrial and domestic 
purposes, and quoted authorities with the object of showing that, 
on account of its hardness, dolomite water was altogether unsuitable 
for boiler and amalgamation purposes. Mr. Bennett, the engineer 
and manager of the Cape Town Waterworks, said he had carefully 
examined the scheme, although he had not visited the site of the 
prop: sed works, and he strongly endorsed the lines on which it was 
proposed to proceed with the undertakiug. 


Swansea,—The Committee has instructed Mr. Prusmann, 
borough electrical engineer, to obtain tenders fur two 600-Kw. steam 
generators, the engines having a total horse-power of 2,000, not 1,500, 
as stated in our last issue. 


Assuming that the smaller 


Warsaw.—An electricity works is in course of ere: 
at Warsaw, and there will be a considerable demand for ele- 
fittings and appliances there in the immediate future. 


West Bromwich.—The E.L. Committee recomm=: 
that application be made to the L.G.B. for sanction to borrow £55 
to carry out the extensions at the electricity works which the trx 
way demand has necessitated. 


Wood Green.—Notices of objection to the Corr: 
application to the B. of T. for a prov. order, have been posted by: 
Great Eastern and Great Northern Railway Companies for i 
purpose of obtaining clauses for the protection of their intere 
The North Metropolitan Electrical Power Distribution Coupas; 
making application to supply electricity to private consumer : 
is opposing the Council's application for an order. 


Wynberg (S. Africa). — According to the Wy: 
Times, considerable progress is being made by the Cape Penin: 
Lighting Company, which since 1900 has been working conces: 
obtained in 189? by Messrs. Edlin & Stevenson, of Rondebosc:. 
lighting that town, Wynberg, Claremont, and later Mowtn;. 
new power station is to be erected in Claremont, the power 
transmitted on the three-phase high-pressure system to а вори 
in Wynberg, and as direct current to the other township 
present the ccst of coal alone is no less than 7d. per unit. 4i 
plant, but the battery, is of British manufacture; the new genex 
are to be three Parsons turbine dynamos, and the switch ger 
Messrs. Kelvin & White's manufacture. One machine will be of 
three-phase type, the others being double-current generators. ' 
sub-station will be equipped with motor-generators. 


York.—The E.L. Committee has instructed the city e 
trical engineer to report on a scheme for the lighting of the 
wholly or partly by electricity. 


ELECTRIC TRACTION NOTES. 


Aberdeen. — The Tramways Committee on 27th 
agrecd tocquip the Rosemount section of the tramways with ele 
traction at acost of over £12,000. 


Auckland (N.Z.).—It is stated that a company has 
formed for the purpose of carrying out the conversion of the exi: 
horse tramways of the City of Auckland to electric traction, and 
to construct several extensions, and the prospectus is shortly i 
issued. The authorised capital is £300,000, divided into stare 
£10 each, and the length of the lincs and extensions will be ne 
19 miles. 


Belfast.—At the half-yearly meeting of the White 
and Cavehill Tramway—a suburb of Belfast—on Monday, it 
announced that the company would promote a Bill for the ely 
equipment of the line. A previous application was vetoed by 
Irish Privy Council. 


Birkdale.—The Electricity and Tramways Comm: 
of the Birkdale U.D.C. have decided to press the Southport 1! 
ways Company, Limited, and the Birkdale District Electric Se; 
Company, Limited, to proceed with the tramways and ele. 
Lghtiug with as much speed as possible. They have also deci 
to call the attention of the Southport Tramways Company to 
inconvenience caused by the stoppage of all tram service 
Birkdale. The accountant has submitted his estimate for 
structing the permanent way from Aughton Road to the t! 
Hotel at a cost of £9,484. 


Birkenhead.—The Tramways Committee have r« 
mended that application be made to the B. of T. for sanctio 
borrow £13,642, in order to double the tramway track on pat: 
the New Ferry route. 


Blackburn.—The borough treasurer, Mr. J. H. Ba 
issued last week a statement of the working of the Corpor: 
tramways for the nine months ended December 31st last. The! 
items of expenditure were as follows:—Engines, c., 48. 
traflic expenses, &c., £11,667; permanent way, £879; ge 
expenses, 41, 766; a total of £22,541. The traffic receipts amou 
to £28,639; parcels receipts, £245 ; rents and other sundries. : 
a total of £29,051, leaving a balance of £6,510 on the credit 
plus £116 bank interest. Against this balance, however, the 
44,808 instalment of loans repaid, and interest on capital, amov: 
to £6,250, leaving a net loss on the nine months of £4,432. 
mileage run was 567,199, and the passengers carried, 5,468,5% 
receipts working out at 12:11d. per car-mile. PForthequartere 
June last the loss amounted to £886, and this led to the raisi 
fares. An increase in receipts has resulted, the quarterly г 
issued iu September showing that the undertaking had paid its 
and reduced the debt by £40. The new liability is accounted f 
part by the sum of £2,421 incurred in respect of compensatio! 
insurance for accidents arising out of the collision at Ewou 
year. Repaira have also been unusually heavy during the 
three months, and tratlic receipts usually drop about £1,000 u 
December quarter. The report will be presented at the 
meeting of the T.C. 
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Bradford.—At midnight on Friday last the whole of the 
lines which have been leased by the Bradford Corporation to 
companies—the first lease running back to a time exactly 20 years 
igo—passed back to the Corporation. Great progress had been 
made with the conversion for electric traction during the last few 
weeks, and after all, the only inconvenience to the public occasioned 
by the expediting of the transfer will be that on two routes, steam 
cars will, for a short while, be running rather less frequently than 
before. The total disappearance of the private tramway companies 
was celebrated by a late supper to which the Chairman of the Tram- 
ways Committee invited all the members of the Council and the 
oficials. At midnight, and for some hours afterwards, experimental 
runs were made on the newly-converted routes. On Saturday the 
Corporation were running altogether 82 electric, and 24 steam tram 
cars, and had a staff of 600 drivers and conductors. 


Brake Tests on Electric Interurban Cars.—The 
Street Railway Journal, referring to Mr. J. S. Hamlin’s tests of brakes 
onthe Union Traction Company's line at Anderson, Ind.. states 
that, with a bogie car of 32 tons (? short tons of 2,000 lbs.), 40 
emergency stops were made from a speed of 58 miles per hour, 
within a distance of 503 to 522 ft. on the level. The length of 
braked run was measured by counting the number of poles passed, 
and by taping the fraction of the last pole spacing. Speed was 
also checked by counting tbe poles passed after maximum sp ed 
had been attained, and there was also & speed indicator of record- 
ing type. Only the leading trucks had motors, viz., two of Westing- 
nouse 50 C, 150 H.P., and the brake pressure was slightly varied to 
allow for the rotatory momentum of the armatures being greater 
on the leading truck. In an emergency stop the brake-shoe pressure 
on the rear truck amouated to 75 per cent. of the weight on the 
wheels, while the corresponding pressure on the front truck was 
9) per cent. The brake employed was the Christensen straight air 
tvpe, with 10-in. brake cylinders, storage reservoir 48 in. X 16 in.; 
Lin. engineer’s valve, and an independent motor-driven compres- 
sure. The piston travel on the emergency stops was 54 in., with a 
reservoir pressure of 85 lbs., and a pressure in the train pipe of 
40 lbs. No sand was used, and no skidding of the wheels took 
pace. An ordinary service stop was made on the same date from 
& speed of 58 miles per hour in 750 ft. In this case the 
trsip-pipe pressure was 20 lbs. only. The above results appear 
god, and evidently are attributed by Mr. Hamlin to the excellent 
order in which the brakes are maintained. Не strongly emphasises 
tke need of good brake rigging, and especially the importance of 
having no slack in the various pins or holes. Thus the brakes are 
quickly applied with a minimum piston movement of not more 
than 6 in. before all brake shoes are making hard contact. A 
diameter of 4 is considered to be the minimum for pins. The 
roller rod is held as closely as possible to the quadrant path by a 
clip fastened to the car body. This prevents the roller rod from 
being pulled laterally by the movement of tbe quadraut. Two 
ren maintain and keep in repair and adjust the brake gear of 32 
of the cars, and it is an instruction to the men that the condition 
of the brakes shall be such as to permit of the above working. 
Practically, the sole expense in materials is of carhons for the 
metor which drives the compressor. The small amount of care 
us ally given to brakes and brake gear is quite a sufficient excuse 
{өт a description of the means adopted by a man who thinks that 
the object is of real importance. Considering that tramcars are 
called upon to run down gradients so very much steeper than any 
tbat occur on maia line railways, the importance of brake gear 
efücieLcy and strength is really great. There is nothing but the 
gear to hold a car when running down hill, and we can scarcely 
conceive any more ridiculous appliance than the hand brake gear 
of the ordinary tramcar, with its overhung chain spindle, and its 
weak position on an already weak dashboard. The brake, as it is 
found on the electric car, has survived from the horse-car brake— 
ш fart, із a direct copy of that humble prototype. The horse-car 
brake may have sufficed for a small light car, but it 18 made to do 
daty on cars of 7 or 8 tona, for which it is wholly insufficient, while, 


at the rame time, its working is beyond the physical capacity of 
the car driver. 


Edinburgh— Glasgow Mono-Rail.— The Edinburgh 
correspondent of the Financial Times says that a scheme is being 
promoted for the purpose of constructing a railway upon the mono- 
rail system between Edinburgh and Glasgow. The plans have been 
prepared and the route mapped out, and these bave as a preliminary 
been submitted to the Board of Trade. The distauce between the 
two cities is 49 miles by the most direct route possible, and the 
distance will be covered in 29 minutes, or at a relative speed of 117 
miles per hour. A service of six trains per hour both ways will be 
lnsagurated. At present the two cities are connected by the North 
British and Caledonian System, and the service is about hourly each 
way, the fastest train covering the distance in 65 minutes. An 
immense traffic passes between the two cities. 


Enfield.—The Earl of Jersey, Colonel Boughey, and Mr. 
Henry Allan Stewart, the Light Railway Commissioners, spent over 
four hours at Enfield last week holding an inquiry respecting an 
application by the Middlesex County Council for an order 
suthoriaing the construction of a light railway from Green Lanes, 
Winchmore Hill to Enfield Town. The promoters urged that the 
scheme would be a great and esseutial improvement to the town, and 
the workmen would be enabled to have better communication with 
London, whereas at present the G.E.R. aud the G.N.R. were unable 
to cope with the requirements. Already, trains passed through 
Pethnal Green Junction at the rate of one per minute, and to 
m or the present number of trains would be positively dangerous. 

carry out the proposed scheme it would be necessary to bring 


the line along London Road, and a large block of buildings would 
have to be removed. The New River Company objected to the 
great pressure which would exist on two mains which passed up one 
of the roads, and a clause of protection was asked to be inserted in 
the Order. The Commissioners said the scheme would be a public 
improvement, and therefore they would recommend its adoption to 
the Board of Trade. The decision on the point raised by the New 
River Company was deferred. 


Glasgow.—The First Division of the Court of Session 
on 29th ult. disposed of an appeal in a complaint by Thomas 
Simpson, coalmaster, against the Glasgow Corporation for running 
electric cars past his house at Pollokshields at a speed exceeding 
eight miles an hour, prescribed by the Board of Trade regulations. 
The Sheriff-Substitute found that the rate was exceeded, but that 
Simpson had no title to sue; but the Court last week decided that 
he had such title, and remitted to the sheriff to proceed in the com- 
plaint. The penalty is £10 for each offence. 


Gloucester.—A special meeting of the Council will be 
held on March 12th for the purpose of considering the proposed 
purchase of the tramways, with a view to their municipalisation and 
conversion into a system of electric traction. 


Malifax.—'he Board of Trade has settled the dispute 
between the Halifax Corporation and Hebden Bridge District 
Council, having decided in favour of the Halifax authority. The 
Mytholmroyd-Hebden Bridge and  Mytholmroyd-Fallingroyd 
Bridge exteusions will, therefore, be proceeded with at once. 


Liverpool.—The Tramways Committee calculate that for 
1902 the working expenses of the electric tramways system will be 
£350,000. This is an increase of £12,500 upon the amount for 1901. 
They estimate that the income will more than suffice to meet the 
expenditure. The income for 1901 was £476,073 ; an increase of 
£51,062 upon that of 1900. The loans on tramways account at the 
beginning of 1902 totalled £1,662,773. The estimates on capital 
expenditure account total £122,900 ; this sum includes the estimated 
cost of extensions on the Cabbave Hall route, of £9,600; on the Old 
Swan route, of £20,900; on Linacre Road, of £85,000; alterations 
at Dier Head, £16,000 ; and at St. James's Place, £1,300. Con- 
struction of car sheds will require some £16,000 ; new cars, £6,000 ; 
and buildings and machinery, £26,500. Last year's expenditure on 
cars and maintenance, including salaries, was £38,355 12s. 9d. ; on 
energy, £72,352 16s. 10d.; on renewal of lines and equipment, 
£19,157 9s. 10d.; road and traflic expenses, salaries and wages 
amounted to £108,976 14s. 7d. The balance to credit on last year’s 
working was £147,056 18s. 3d. 


London and Tilbury Railway and Electric Traction. 
—Speaking on Thursday of last week at the half-yearly meeting of 
the L.T. and S. Railway, the chairman, Mr. H. D. Browne, said they 
had deposited a Bill in Parliament for the purpose of taking powera 
to electrify their line. The probability was that the District Rail- 
way would be electrified within the next two years, and if the 
traffic on the new Bow and Whitechapel Railway was to be worked 
to the best advantage, that would have to be electrified, and the 
board haa therefore thought it wise to ask for powers to electrify 
the whole cf their system. It was possible to imagine that, at any 
rate, as far as their local traftic down to Barking was concerned, it 
might be both economical and advantageous to electrify the railway 
as far as that point. They had taken time by the forelock in 
depositing their Bill, but, of course, before they decided upon 
applying electricity to the whole of their line, they would wait to 
see whether there was such an improvement in motor power as to 
render such a course profitable. He thought there was little doubt 
that for tramways electricity was the best motive power, ,but they 


must wait further developments before they applied it to ordinary 
railways. 


Manchester—Liverpool. — It is announced that the 
Board of Trade have now approved the revised plans for the 
Lightning Express between Liverpool and Manchester with the 
exception of a few details. The Manchester Dispatch says that 
considerable alterations were made in the plans approved by the 


Parliamentary Committee, to guard against any possible dangers of 
electrification. S 


Newcastle-on-Tyne.—The Corporation have put down 
t amlines in front of St. John's Church only 3 ft. 6 in. from the kerb- 
stone, which would have had the effect of preventing any carriages 
from stoppiog outside the church door. The matter had been 
brought to the notice of the Board of Trade, and to that authority 
the Corporation had written admitting they had laid the lines 
without having any Parliamentary sanction for the double line. 
They, however, undertook, after obtaining the necessary powers, to 


work a single line only when a cab ога carriage was standing in 
front of the church door. 


Norwich,—aA veterinary surgeon named Ruffee claimed 
damages for personal injuries alleged to have been caused through 
negligence of the Norwich Electric Tramway Company, one of whose 
cars upset his horse and trap and injured him seriously. A jury at 


the Norwich Assizes awarded him £104 for personal injuries, and 
£750 damages. 


South Shields and SNunderland,—The Durham 
County Council have decided to petition Parliament against the 
passing of the South Shields and Sunderland Tramways Bill unless 
the promoters carried out certain suggestions of the county surveyor. 
It is feared by some that the alterations wouid be so costly tha: 
very possibly the promoters would be prevented from carryiug 
out the scheme. The point involved is that the road is in some 
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places only from 17 to 20 ft. wide, and the surveyor suggested that 
it should be made at least 24 ft. all along, and that the work should 
be done at the expense of the promoters. | 


Sutton.—The U.D.C. has consented to the promotion of 
he tramways Bill of the British Electric Traction Company. 


Underground Railways.—The scheme for a “tube” 
ine from a point near Cannon Street Station to Southwark, Vauxhall, 
Wandsworth and Wimbledon has been abandoned. 


Wolverhampton Tramways.—On Wednesday the 
town clerk received an intimation from the Railway Department 
of the Board of Trade that the Board are prepared to grant a 
license for 12 months for the working of the lines on the Lorain 
surface contact system. At the same time the town clerk was referred 
to “Section 41 (4) (5) of the Wolverhampton Corporation Act, 
1899, which provides that, if the Board are of opinion that the 
mechanical power authorised under the Act is a danger to the pas- 
sengers or the public, they may direct that its use shall cease, or be 
continued only subject to conditions to be imposed.” ‘The reports 
of Colonel Yorke and Mr. A. P. Trotter, who inspected the experi- 
mental line, were also enclosed. 


TELEGRAPH AND TELEPHONE NOTES. 
Telegraphic Interruptions and Repairs :— 
CABLES, 


INTERRUPTED. . REPAIRED. 


Latakia-Cyprus .. .. .. swe 0 € dune 20,1899 .. T 


Para-Maranham s © 35 arch 1, 1900 .. өө 
Mole St. Nicbolas-Port au Prince Dec. 28, 1901 

Havre- Waterville ee E Vis $a .. Jan. 27, 1902. .. T 
Shanghai-Hong Kong .. ae ‘a ` .. Jan. 24, 1902 .. Jan. 29. 


Alexandria-Laruaca . es s es 5 

Trinidad-Demerara eo ee ee ee ee Jan. 80, 1902 
LANDLINES :— 

“ Via Hanekin” on Persian territory .. .. Feb. 24, 1900 .. T 

Communication with Baranquilla and Cartagena Dec. 8, 1900  .. йв 


The Telephone Agreement.— In the House of Com- 
mons on January 31st, in reply to several members, Mr. Austen 
Chamberlain spoke as follows (Times report) : —“ The agreement of 
November 18th last makes no addition to the cases in which ter- 
minalfees are payable on trunk wire conversations between the 
subscribers of the Post Office, of the National Telephone Company, 
and of licensed corporations. Before that agreement wasconcluded, 
the company had the right to charge terminal fees in all cases on 
conversations with their subscribers originated by subscribers of 
other systems. The Post Office and licensed corporations had the 
right to charge similar fees on conversations originated by the com- 
pany's subscribers. The agreement of November 18th provided 
that no terminal fees were to be charged on any conversations in 
which London subscribers, either of the Post Office or of the com- 
pany, were concerned. This condition does not apply to any con- 
versations between places outside the London area. Terminal fees 
are still payable on all conversations betwcen provincial subscribers 
of the Post Office and the company, as well as between subscribers 
of licensed corporations and the subscribers of the company in all 
parts of the United Kingdom. No terminal fees are now, ог have 
ever been, payable on conversations between subscribers of the 
Post Office and subscribers of licensed corporations. The con- 
cession made by the company to the Post Office and by the Post 
Office to the company is a mutual concession, having exactly the 
same effect on each side. The Post Office never has charged, and will 
not charge, any terminals on conversations originated by subscribers 
to the systems of licensed corporations in the provinces and their 
own subscribers in London. The general effect of this clause in 
the agreement is to leave the position of licensed corporations 
exactly what it was before the agreement was signed, but to give 
a slight advantage to subscribers to the London Post Office system 
over subscribers to the National Telephone Company's system in 
London. The National Telephone Company state that they have 
about 40,500 subscribers to their system in the London Telephone 
area, with any one of whom a Post Office subscriber will be able to 
communicate. 


Wireless Telephony in France, — French journals 


report that some experiments of the greatest scientific interest took 
place on January 16th, 17th and 18th, at the Chateau de Marchais 
in the presence of H.R.H. the Prince of Monaco. 

Prince Albert, who is particularly interested in wireless tele- 
graphy—as he showed during the experiments made by the Marconi 
Company between Biot and Caloi—had placed his domain at the 
disposal of M. Louis Maiche, civil engineer, for his demonstration 
of the transmission of electrical waves through the earth without 
wire. The inventor, who is well known for his extensive researches 
in the domain of telegraphy and telephony, made experiments in 
the transmission of words and signals on the Morse code by earth 
currents. 

This is briefly the result of the tests with an improvised 
apparatus and a current of 003 ampere and 8 volts. 

1. At 1,500 metres conversation transmitted as distinctly as by 
the best ordinary telephone system. 

2. At 4 km. speech still very distinct, but seeming to have 
arrived at the limit of perceptible intensity. 

9. At 7 km. vibrations of the telephone plate sufficiently distinct 
to allow of Morse signals being transmitted with the utmost 
regularity. 


The experiments could not be carried further as this would have 
taken them beyond the limits of the domain of Marchais. The 
transmitting apparatus used by M. Maiche consists, besides the 
source of electricity, of an improved microphone and an induction 
coil wound in a special manner. In the case of the transmission of 
Morse signals, a key and vibrator are substituted for the 
microphone. | 

In both cases the receiver was a sensitive telephone. 

The connections to earth consisted sometimes of two electrodes 
immersed in water, and sometimes of electrodes embedded in damp 
earth. The two electrodes*atj.each station were connected by an 
insulated wire which formed a basis on which was connected, 
according as required, the receiver or the transmitter. 


i 
a, Manipulator; b. Key; c, Battery terminals; d, Diffuser; ec, Telephone 
f, g, Earth wires; Л, i, Earth plates; j, Battery. 


As, according to M. Maiche, long-distance experiments alone 
could show (asif the Bourbouge experiments bad not already settled 
this question decisively !) what length of base should correspond to 
augmentations in the current conveyed, H.R.H. the Prince of 
Monaco has kindly placed at M. Maiche's disposal his yacht 
Princess Alice, and the local resources of the principality for long- 
distance experiments which will shortly be made in the Medi- 
terranean, and between the French and Italian shores. Evidently, 
as augmentations of current are mentioned, Morse signals will be 
transmitted, for which the telephone will act as receiver. 

No doubt it would be advantageous to add, and this has hot as 
yet been done, а coherer and a battery to the telephone, The 
coherer would act as a very sensitive kind of relay. 

According to the French journals above-mentioned, we may 
expect marvellous discoveries and results from M. Maiche, who 
could not be under better patronage than that of the Prince of 
Monaco. 

(Continued on page 227.) 
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SOUTH LONDON ELECTRICITY WORKS. 


THE South London Electric Supply Corporation, Limited, 
was formed at the end of 1896, to establish a system of 
electricity supply in the parish of Lambeth ; for this pur- 
pose the provisional order which was granted to the Vestry 
in 1892 was transferred to the company, the Vestry retain- 
ing powers to purchase the undertaking at the end of 21 
years, at à premium of 25 per cent. above its value deter- 
mined according to the Electric Lighting Acts, or, at the 
end of 31 years, at par. The company also agreed to destroy 
the refuse of the parish for a payment of 114d. per ton, and 
to supply energy for 25 arc lamps free of cost. Messrs. 
Kincaid, Waller & Manville were appointed consulting 
engineers: the high pressure single-phase alternating cur- 


portion of the area, however, is of a more favourable 
character, embracing North and South Lambeth, Kennington, 
and the greater part of Brixton, all densely-populated and 
busy districts. 

The generating station is built of brick, and consists of an 
engine room, 137 ft. x 48 ft. x 45ft. high; a boiler and 
destructor house, 121 ft. x 90 ft. 50 ft. high; battery 
and testing rooms, and pump room. Adjoining are the coal 
bunkers and stores, the company’s offices, water-softening 
plant, and a cooling tower. 

The coal stores are capable of accommodating about. 
1,000 tons of coal. A complete equipment of mechanical 
conveyors is provided for handling the coal, consisting 
of a belt conveyor to carry the coal from the stores to a 
hopper outside the boiler house, a bucket elevator, and 


GENERAL VIEW OF ENGINE Room. 


rent system was adopted, and the contracts were placed with 
Messrs, S. Z. de Ferranti, Limited, for generating plant; 
Mese, Manlove, Alliot & Co., Limited, for buildings and 
destructor plant, and the British Insulated Wire Company, 
Limited, for the mains. 

The site selected for the generating station was a piece of 
Vacant ground by Loughborough Junction, near the 
middle of the area to be dealt with. The latter is of a 
peculiarly difficult character, being 6 miles long in its 
greatest dimension, north and south, and less than 2 miles 
wide at most; at one point the width narrows to } mile! 
Further, the sonthern half of the area is of a spotty 
description, rendering it by no means easy to devise an 
‘onomical and effective system of supply. The northern 


a worm conveyor to carry it along the building over the 
boilers. Trap-doors in the conveyor trough permit the coal 
to fall as required through shoots, which are provided with 
branched funnels over the hoppers of the mechanical stokers. 
All the conveyors are driven by direct-current Lundell 
motors, with double-wound armatures, which can be run in 
series or in parallel at 100 volts, to give two speeds without 
loss of efficiency. These drive worm gear through spur 
wheels and pinions, giving a double reduction of 
speed. E i 

There are eight boilers, of the Babcock & Wilcox double- 
drum type, each capable of evaporating 10,000 lbs. of water 
per hour. These were originally fitted with Vicars 


mechanical coking stokers for burning small coal, but 
F 
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owing to incessant difficulties with the authorities on An extensive water-softening plant has been installed, 
the score of smoke nuisance, large Welsh coal has been and is nearly completed. s 
adopted, which, of course, has to be fired by hand. It is The steam range was supplied by Messrs. Babcock and 
| | | Wilcox, and consists of а ring main with 


a cross connection in the centre; it 
is divided into sections by means of 
stop-valves. The pipes are of lap-welded 
steel, expanded into flanges, which are 
also riveted to the pipes. The joints 
are of the spigot and socket type, and 
the whole forms a high-class piece of 
work. The boilers work normally at 
200 lbs. per sq. in., and superheated 
steam is always used. 

The generating plant consists of five 
direct-coupled sets, working at 3,000 
volts, 50 cycles per second. Four of 
these consist of Ferranti vertical cross- 
compound engines driving Ferranti 
alternators of the “ copper“ type, 
mounted on the shaft between the 
cranks. One set, which we illustrate, 
is of 1,000-kw. output, and runs at 
160 revolutions per minute; another 
is of 1,200 KW., running at 250 revo- 
lutions per minute. The remaining 
two are of 300 Kw. each, and run at 
250 revolutions per minute. All four 
engines are of the latest pattern, with 
Ferranti's patent valve gear and throttle 
governors. The expansion ratio in both 
cylinders can be varied by hand. Each 
set drives its own exciter by ropes, the 
exciters being of Messrs. Thos. Parker's 
manufacture. The fifth set, shown 
in the adjoining figure, consists of 
a British Thomson-Houston fly-wheel 
alternator, with iron-cored stationary 
armature, driven by a vertical cross- 
compound engine, built by Messrs. 
Yates & Thom, of Blackburn; this 
alternator is of 500 Kw. output, and 
runs at 160 r.p.m. The engine is fitted 
with piston valves, and with an auto- 
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B.T.H.-YaArEs & Тном 500-kw. GENERATING SET. matic expansion shaft governor acting 

on the high pressure cylinder only. 
satisfactory to add that, under proper management, this In order to provide direct current for working the station 
expedient has put an end to the trouble without adding to motors, there are two 75-kw. motor generators; each of 


the cost of fuel. "Two of the boilers are still fitted with the 
mechanical stokers. 

On their way to the chimney, which is octagonal in 
shape, 180 ft. high and 11 ft. in diameter inside, the waste 
gases pass through one or both of two Green economisers, 
each consisting of 288 tubes. The scrapers are driven by 
Langdon-Davies single-phase induction motors of 2 H. b. 
each. Bye-pass flues and cross-over dampers are provided 
for use when necessary. 

The destructor plant consists of 16 Manlove & Alliot 
cells, arranged one on each side of a boiler. These are fitted 
with the Boulnois & Brodie patent charging trucks, which are 
filled by means of elevators, and travel over the top of the 
cells, distributing their contents as required; these arrange- 
ments are very similar to the plant installed at the Shore- 
ditch electricity works. Forced draught is supplied by 
means of four fans driven by 20-н.р. electric motors, and 
feeding into an air duct at the back of the boilers. Owing 
to litigation which is in progress, the destructor plant is at 
present disused. 

Feed water is supplied by four Hayward Tyler three-throw 
pumps, three of which are driven by steam engines, and one 
by a Lundell motor with double-wound armature. Two of 
these are capable of supplying 5,000 gallons each per hour ; 
the other two, one of which is the electric pump, are of half 
this capacity. The feed piping is in duplicate throughout, 
with a bye-pass to the economisers. The water supply may 
be obtained from the town mains, but the main supply is 
got from an artesian well, which was sunk by Messrs. Isler 
and Co. The water is pumped from the latter by means of | 
a Blake-Knowles compressed-air pump, driven by a Green- these consists of a Ferranti synchronous А.С. motor of the 
wood & Batley motor. iron-core type, operated direct from the bus bars at 5,000 


BOILERS AND DESTRUCTOR CELLS. 
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volts, and coupled to a Crompton two-pole dynamo, giving 
75 кж. at 100—130 volts. 
A complete condensing plánt has been installed in the 
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WaATT-HOUR METER BOARD. 


main subway under the engine room, capable of condensing 
38.000 lbs. of steam per hour. The plant was supplied by 
Messrs. Cole, Marchent & Morley, who also installed the 


piping. The condenser is of the tubular surface type; the air 


and circulating pumps are driven by 
a vertical compound engine. The 
circulating pump is of the double-acting 
piston type, and the air pump is of 
the Edwards type, both being coupled 
tothe same shaft. A Zschocke cooling 
tower, supplied under sub-contract by 
Messrs. Doherty & Donat, Manchester, 
has been erected in connection with the 
condensing plant; the tower, of which 
we give a view, is 85 ft. high, and is 
built of creosoted wood. The hot water 
enters the tower at about half its height, 
and falls through grids, which break 
it up into drops. Natural dranght is 
used, but forced draught can be applied 
if necessary. The exhaust steam is 
passed through a Bundy oil extractor 
before reaching the condenser, and the 
hot-well water is passed through a 
Rankine filter. Provision has been 
made for extending the condensing plant 
at any time, the piping being specially 
designed with that purpose in view. 

Alternatively, a main atmospheric 
exhaust pipe is led from the engine 
room to the chimney, where it is divided 
into three pipes, which are taken to the 
top of the shaft. 

The switchgear for the high pressure 
system ів mounted on a gallery at one 
end of the engine room ; it is all of the 
Ferranti standard single-pole type, and 
shown in our illustrations. The 
generator switchboard consists of 10 
panels, of which eight are machine 
panels, and two are inter-connector 
panela, By means of the latter, the 
Pant can be run in two groups, or the 
whole can be run in parallel. Notwith- 
anding the difference in wave 
form and other characteristics of 
the Ferranti and B.T.H. alternators, not 
the slightest difficulty is experienced in 
paralleling or in ranning the sets in any desired combina- 
tion. The main generator switches, working at 3,000 volts 
with a single break, are of the oil-break type; an oil chamber 
is fixed at the back of the switch compartment, containing 


а fixed contact and an iron plunger connected with the 
switch mechanism. The break takes place first on the main 
contacts, which are of the usual type, whereby the current is 
diverted through the plunger ; as the motion of the switch 
arm continues, the plunger is released, and is forcibly 
separated from the fixed contact by a spring, which causes 
the final break to take place quickly beneath the surface of 
the oil. This type of switch is found to operate with entire 
satisfaction under all conditions of practice. 

The usual synchronising gear is provided on the generator 
board, with Ferranti edgewise ammeters for the alternating 
current and Nalder ammeters for the exciting current. 

There are two feeder boards, placed at some distance on 
either side of the generator board—a convenient arrange- 
ment, which permits of extensions being made without the 
least difficulty. 

The feeder boards are of the usual type, standard 
throughout, and consist of eight panels each. 

There are also two meter boards, one at each end of the 
switchboard gallery, fitted with Thomson watt-hour meters 
and transformers, for the feeder and  motor-generator 
circuits, and a recording voltmeter is provided in connection 
with the bus bars. 

A large indicator is fixed on the wall near the generator 
board, and serves to convey visual instructions to the drivers ; 
it is visible from all the engine stop-valves. The indicator 
consists of ground-glass plates bearing the numbers of the 
sets, and such words as “slower,” steady, &c., the 
particular order being singled out by means of a lamp placed 
behind it; the various lamps are controlled by a key-board 
at the generator switchboard, and attention is called by 
means of a large bell. 


FERRANTI 1,000 kw. STEAM ALTERNATOR. 


The storage battery consists of 55 cells by Messrs. 
Pritchetts & Gold, of 3,000 ampere-hours’ rated capacity, 
A special switchboard is provided near the battery room, 
made by Messrs. Nalder Bros., and consisting of five panels, 
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for controlling the battery charge and discharge, and the 
various station circuits. In case of emergency, the battery 
can also be used for exciting the alternator fields. 


COOLING TOWER 


FEEDER BOARD. 


A single-motor electric crane of 15 tons load, built by 
Messrs. Higginbottom & Mannock, spans the engine room, 
and is one of the machines operated by the battery. 


The system of mains consists simply of six feeders sup- 
plying independent networks. As already mentioned, the 
demand is so distributed, that it is not worth while to adopt 
any inter-connected system. Each of these high-pressure 
networks feeds a number of transformers in street boxes, and: 
each of these again supplies a small local and indepen-- 
dent low pressure network. The high-pressure feeders. 
are all drawn into Doulton earthenware ducts, in which an 
ample number of spare ways has been provided. The low 
pressure mains are laid in bitumen on the solid system. All 
the cables were supplied by the British Insulated Wire Com- - 
pany, Limited, and are of their standard paper-insulated 
lead-covered type. 

The transformers were almost all made by Messrs. Ferranti, 
and are of their standard type, as are also the street boxes, 
&c. Some Berry transformers are also in use, and a few of 
other makes. The majority are of 30 Kw. output. 


MAIn SWITCHBOARD. 


The consumers are over 1,000 in number, although the 
station has only been at work for two years. This is, how- 
ever, partly explained by the fact that supply was commenced 
some time before the station was ready, energy being 
purchased in bulk from a neighbouring company. The 
lamp connection is equivalent to 58,000 S-. . lamps, and 
there are a few motors in use. It is difficult to understand 
why single-phase motors are not far more widely adopted 
in British towns, for, though admittedly inferior in some 
respects to polyphase or direct current motors, they are 
beyond doubt perfectly reliable and practical machines, and 
could readily be applied to innumerable purposes with 
certainty of success. 

The general supply is given on the two-wire system at 
220 volts; energy for lighting is charged for at the flat rate 
of 51d. per unit, and for power at 2d. per unit. The meters 
used are of the British Westinghouse type. 

The 25 arc lamps which the company feeds for the Borough 
Council, are of the Brockie-Pell type, and recently the 
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Jevons time switch has been adopted for switching them in 
and out at the proper hours, requiring only weekly attention. 

We may add that the temporary direct current power 
station of the L.C.C. tramways is to be built at one end of 
the existing station of the South London Corporation, by 
whom it will be operated. 

The engineer-in-chief is Mr. H. W. Sprunt, to whom we 
are indebted for kind assistance in the preparation of this 
article, and for facilities to photograph the plant. Mr. Sprunt 
is assisted by Mr. G. R. J. Parkinson, station superintendent, 
and Mr. T. E. Pickford, superintendent of mains. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 222.) 
Dundee Telephones. — The town clerk issued 6,470 


circulars to probable subscribers for a municipal service, but only 
440 replies were received approving of thescheme. A special can- 
vasser is to be employed to get into touch with those who did not 
answer, 


Portsmouth Telephones.—lIt is stated that the Tele- 
phone Committee hope to accept tenders shortly, the specifications 
having heen revised owing to a considerable fall in the price of 
metal, and two sections are to be carried out by the committee's 
own staff, to give them practical experience. 


St. Petersburg Telephones.—The telephone exchange 
of the Bell Telephone Company, of St. Petersburg, bas been 
acquired and takea over by the municipal authorities of that city. 
An оюн reduction in the annual charge is one of the first 
resaits. : 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.— February 12th. Tramway poles, bases and 
trimmings for Corporation. See Official Notices January 24th. 


Aberdeen.— February 15th. Overhead equipment, poles 
and bonding; also cables for three tramway routes. See Official 
Notices" January 31st. 

Battersea.— February 18th. Coal, carbons, meters and 
eh for the electricity department. See Official Notices" to- 

y. 

Belgium.— February 15th. Proposals are being invited 
by the municipal authorities of Lourain for the lighting of the 
publie streets by electricity or gas. 

Belgium.—March Ist. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. See our “ Official 
Notices " January 3rd. 

Birkenhead.— The Tramways Committee ask for 
tenders for supplying and fixing machinery for the repairing 
shop at the ird Street Dept. Forms and particulars 


from Mr. A. R. Fearnley, tramways manager, Sessions House, 
Birkenhead. 


Birkenhead.—February 11th. Feeder mains, pilot 
wires, and distributing mains for Rock Ferry and district for the 
Corporation. Вее “ Official Notices” January 24th. 


Birkenhead.—February 24th. Lancashire boiler and 
stokers for the Corporation electricity works. See Official 
Notices” to-day. 

Bournemouth.—February 12th. Steel poles, overhead 


lines, section boxes, arc lamps, poles and carriers, for the T.C. See 
" Official Notices " January 31st. 


Bournemouth.—February 21st. Motor-generator for 
Corporation tramways. See “ Official Notices” to-day. 


Brighton.—February 10th. Ten tramcar bodies, trucks, 
and electrical equipments for the Corporation. Вее “Offcial 
Notices " January 31st. 


Christiania.— February 19th. Н.М. Consul-General at 
Christiania reporte that tenders are invited for 3,000 metres 1:5 
millim. india-rubber insulated copper wire; 4,0С0 metres seven- 
strand india-rubber insulated copper cable; 100 kilog. tinned plain 
copper wire; 150 kilog. three-strand plain copper wire.— Telegraph 
Inspector's Office, No. 8, Stenersgade, Christiania. 


Croydon.—February 17th. 10 double-deck double-truck 


cars with &., for Corporation. See “Осі ices” 
р 5 ә тро cial Notices 


` 


Dulverton.—The E.L. Committee invites proposals for 
lighting the town. See Official Notices" January 31st. 


East Ham.—February 22nd. One 500-xw. c.c. generator 
with 800-r.H.P. engine; water-tube boilers, condensers, &c., for the 
U.D.C. See Official Notices " to-day. 


Edinburgh.—March 3rd. Electric lighting installation 
for the third portion of the Colinton Mains Fever Hospital (600 
points) for the Council. See “ Official Notices " to-day. 


Falham.— February 26th. Two 50-Kw. steam dynamos 
and boosters, four dryback marine boilers, battery, and wiring for 
2,000 lights, for the Guardians. See “Official Notices” January 31st. 


Glamorgan.—The County Council is now inviting 
tenders for the erection of an electric plant house at Bridgend 
Asylum. Particulars of W. E. R. Allen, County Council Offices, 
Cardiff. 

Glasgow.—February 21st. Switchboard extensions for 
the Corporation. See “ Official Notices” January 31st. 


Hammersmith.—February 12th. Electrical stores and 
Welsh coal, 12 months’ supply for the Council See Official 
Notices” January 31st. 


Islington.—February 26th. Tubular well and pumping 
gear, at the electricity works. See '' Official Notices " to-day. 


King’s Lynn.— February 21st. А Lancashire boiler 
and piping for the electricity works. See ‘Official Notices” 
to-day. 

Leeds.—Concentric (high tension), two-phase (low ten- 
sion), and L.T. triple-concentric paper cables for the electric light- 
ing department. Вее ''Official Notices " January 31st. 


Leyton.—February 13th. Steam and other piping for 
U. D. C. electricity works. See Official Notices January 24th. 


London.— February 12th. In a list of details required 
by the London School Board for twelve months we observe ''elec- 
trical necessaries” for the Shaftesbury. Forms of tender, &c., at 
the offices, Victoria Embankment. 


London.—March 4th. The L.C.C. is wanting tenders 
for 100 or 50 double-deck double-bogie tramcars for conduit lines 
in South London. Drawings, &c., at the County Hall, Spring 
Gardens, 8.W. (£3). 


Manchester.— February 13th. | Condensing plant, 
cooling towers and feed water heaters for the Corporation. See 
“ Official Notices January 24th. 


Manchester.—February 19th. Electric travelling crane 
for generating station, and hand travelling cranes for sub-stations. 
See “ Official Notices” to-day. 


Neweastle.— February 12th. The Corporation wants 
tenders for laying 14 miles of single line tramway, &c. Specifica- 
tions from the City Treasurer (£3 38.). 


Oban.—The Town Council wants tenders for wiring con- 


sumers' premises on the '' easy " system. Apply to Mr. Alex. Black, 
Town Clerk. 


Pemberton.—February 19th. Balancing and boosting 
set for the U.D.C. See “ Official Notices " to-day. 


Rochdale.— February 25th. Traction switchboard and 
accessories, for the Corporation. See Official Notices to-day. 


Rockhampton (Australia).—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL REVIEW, January 10th. 


Roumania.— Tenders are being invited by the muni- 
cipal authorities of Bacau for the concession for the electric lighting 
of the town. "Tenders are to be sent to La Mairie de Bacau, 
Roumania, whence particulars may be obtained. 


Salford. — February 8th. Two 150-Kw. continuous 
current motors for the electricity works. See “ Official Notices " 
January 24th. 


Shipley.— The D.C. is inviting tenders for the con- 


struction and reconstruction of about 14 miles of double linc. 


Shipley.—February 10th. Traction switchboard, boosters 
and balanzers, switchboard alterations, for the Council. See 
" Official Notices" January 24th. 


West Нат, — February 11th. Engine room stores, 
cable, boxes, transformers, lamps, electrical instruments, &c., for the 
Council See Official Notices" January 31st. 


CLOSED. 


Bilston.— With reference to the note in our last issue on 
page 183, where it is stated that the British Westinghouse Company 
secured the contract at £5,850, and that the lowest tender was that 
of the Labmeyer Electrical Company, at £3,565, the Jatter company 
point out to us that their tender was for £8,565, and consequently 
was not the lowest, but nearer the average price. 
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The following letter on the same subject has come to hand from 
The Electric Construction Company, Limited :—“ In your issue of 
last week, it was announced under the heading of Contracts 
Closed, that according to the Contract Journal, the order of the 
Midland Electric Corporation for power distribution plant had 
been placed with the British Westinghouse Company, at £5,850 ; 
that the lowest tender was that of the Lahmeyer Electrical Com- 
pany, £3,565, and the highest, that of the Electric Construction 
Company, at £10,070. We beg to point out that a comparison be- 
tween the successful tender and our own is quite misleading, being 
based upon different specifications." 


Cardiff.— At a meeting of the Tramways Committee on 


Friday last week tenders for two engines were considered. Accord- 
ing t» the local press, the tenders sent in were :— 


Ferranti, Limited .. 


Robey & Co. os ee ee ee ee 11,260 
Markham & Co. oe oe ee ae 11,330 
Yates & Thom si. EM bi RE Ss sx Em .. 11,412 
D. Stewart & Co. m 2s = ia sa sis .. 11,500 
Combe, Barbour & Co. .. a 2c 835 ss ах . 11,810 
Victor, Coates & Co. ve es Ve - Macc ps .. 12,700 
Bevor, Darling & Co. is 72 ES ч ot .. 19,837 
J. Musgrave & ton (aceepied) .. a x EN oe .. 14,074 
Cole, Marchent & Morley XS 2t zs is es .. 14,126 
" Hick, Hargreaven & Co. us " БА - "c .. 45,100 
Davey, Paxman & Co. is - p T ee e. oe 15,808 
Ashton, Frost & Co. as "€ 15,470 


After a long discussion the committee decided to accept the 
tender of Messrs. Musgrave & Son. The examination of the tenders 
was all the more severe in consequence of a statement made by the 
agent of one of the companies tendering to the effect that the result 
of the tendering was a foregone couclusion. Two firms were struck 
out because their tenders were not to specification, three because 
they could not deliver in time, and one because no particulars were 
seat. The engines to be supplied under the accepted tender will 
weigh 225 tons, with a fly-wheel of 70. tous; tbe standard of 
efficiency is 92 per cent, and the steam consumption per I. H. P. 
showed the lowest average. 

The engineer, Mr. Arthur Ellis, presented details of the tenders 
received for supplying two continuous current generators of uet 
less than 900 xw. The tenders were divided into classes, English 


and foreign, and were as follow :— 
Generators. Generators. 
only. with 


ENGLISH— spares 
Electric Construction Company is T .. £7,186 £7,805 
Crompton & Co. .. ie za ze fe m 6,703 6, 
Mather & Platt " ox РА vs - 6,050 6,48 
Bruce Peebles & co. "m ve 8 ah 5,-00 5,990 
Siemens Bros. & Co. is "a ЕР а e 5,660 5,760 
Dick, Kerr & Co. (accepted) .. vs T ге 5,500 5,560 

AMERICAN— 

British Westinghouse ы» 92 “> is 6,456 6,642 
British Thomson-Houston „> es E: 885 6,850 6,494 
Johnsoc, Lundell & Co. " s эъ ‚> 5,164 5,294 
GERMAN— 
Lahmeyer Electric Co. .. es res ы 805 5,870 5,502 
British 8chuckert Co. .. E 25 n va 4.837 5.027 
Witting Bros. &C Oo. E ds es Me 4,464 4,781 
Von Kramer i. а vis - ve "m 4,542 4,680 
Frank Suter & Co. ae = ats 2 e 4,020 4,078 

BEUG1AN— 

International Electrical Engineering Co. 4,£00 4. 800 


The foreign tenders, viz., the Gern an and Belgian, were struck 
out by the committee, and, after consideration, the tender from 
Messrs. Dick, Kerr & Co. was accepted. 

A tender for a combivatiun street-cleaner to work over the 
electric tramway lines, from Messrs. Dick, Kerr & Co, at £600, was 
accepted. 


Fulham.—The Borough Council has accepted the 
ollowing tenders for the electricity works:— ` А 
BoiLERs.— Davy Bros., Limited zi => .. 49,098 
MaiNs.— British Insulated Wire Company.. .. 28: ,689 

Glasgow.—The Corporation Tramways Departinent have 

ust settled the following contracts for tramway extensions :— 
2,000 tons steel rails, Bolckow, Vaughan & Co., Ltd., at £6 9 6 
160 „ fish plates ee — E es ee 
1,150 „ steel rails (Belgian) P. & W. McLellan, Ltd. „ 6 411 
850 ,, Curved steel rails (Belgian) - T 
75 „ Fish plates (Belgian) МА . „ 7411 
elivery of English rails to commence immediately and Belgian 
rails in March. 

Permanent way contracts to the extent of £33,009 have been let 
to Mes:rs. Daniel Murray, A. and J. Faill, and A. Stark & Son. The 
overhead work will be carried out by the Department, but the 
lollowing material has been contracted for: Steel poles, Messrs. 
Wilson's and Uuion Tube Company, Limited, £11,663; trolley 
wires, Messrs. John A. Roeblings, Sons & Co, £2,422; trolley wire 
fittings, Messrs. R. W. Blackwell & Co., Limited, £1,610; malleabie, 
cast, wroaght-iron, aod steel fittings, Messrs. R. W. Blackwell and 
Co., Limited, £1,718; guard and span wires, Messrs. R. W. Black- 
well & Co., Limited, £129 138. 10d. These figures are based on 
estimates, and are subject to amendment should it be found that 
certain of the new lines cannot be finished this year. 

All the above are for the following extensions, for which tenders 
were recently invited :—Alexander Park to Riddrie, Cathcart 
Road to Cemetery Gate, Springburn to Bishopbrigys, Shieldhall to 
Renfrew, and they embrace close on 5 miles of roadway. 


Manchester,—The Electricity Committee has recom- 
mended the Ccuncil to accept the tender of Messrs. Ferranti, 
Limited, for the supply of switchboards for Mr. Metzger's extension 
of the Stuart Street generating віа:іоп and the sub-stations con- 
nected therewith ; also the tender of Mr. E. Nuttall for the con- 
struction of the third and final section of the cable subway from 


Stuart Street. This portion runs under the canal. The tender of 
the New Conveyor Company was approved for the supply of coal 
conveyors for that part of the Stuart Street station which is under 
Dr. Kennedy’s s:beme. 


Oban.—With reference to the publislied resulta of tenders 
for this place, the International Electrical Engineering Company 
are supplying the three dynamos, spare armature, &c., to the 
successful tenderer, Messrs. James Howden & Co. 


Spen Valley.—The B.E.T. Co., who are promoting a 
tramway scheme for the greater part of the heavy woollen district, 
have let the contract for the constraction and laying down of rails, 
pests, and the apparatus generally to Messrs. Dick, Kerr & Co. 


Stepney.—The B.C. has accepted the tender of the 


New Century Arc Light Company, Limited, for supplying and 
erecting 20 arc lamps and columns for the sum of £526. 


Sydney (N.S,W.)—Are British electrical manufacturers 
doing the best they can to meet the increasing demand for electrical 
machinery in Australia? This question recurs to us once again in 
reading the following news of an important American contract 
which has been carried out at Sydney. We quote the item from 
the trade pages of the Electrical World:—“The central power 
station of Sydney City and Suburban Tramways, of Sydney, Aus- 
tralia, contracts for the initial equipment for which to the exteat of 
over $1,000,000, have already been placed in America, is to be 
considerably extended in capacity, and specifications representing 
an expenditure of some $500,000 have been issued. It will be 
recalled tbat when Mr. Charles Oliver, the chief railroad com- 
missioner of the New South Wales Government, which is con- 
structing the Sydney electric traction system, was in the United 
States in August, 1900, he placed a contract valued at almost 
$800,000 for the complete equipment of a plant having a nominal 
capacity of 4,500 нр. This equipment, the last of which has just 
been shipped from this side, cousists priucipally of three 1,500 kw. 
General Electric generators; three direct connected 32 by 64 by 60 
vertical cross-compouod engines, built at the Allis plant at 
Milwaukee, and some $1000 10 worth of piping, &c., from the Best 
Manufacturing Company, of Pittsburg, Pa. Prior to the letting of 
this contract, the Syduey power house was installed with four 
850-kw. General Electric generators, and Allis horizontal engines 
of 850-H P. nominal capacity. Up to date, therefore, contracts have 
been let for a plant of 7,900 H.P. nominal capacity. The specifi- 
cations now requisitioned for are additional equipment of 6,000 н.р. 
The boiler plant already installed represents 8,000 H. P., there beiang 
32 units of 250 H P. each. These boilers are water-tube ones, of 
Babcock & Wilcox build. The specifications now ask for 24 


additional boilers. The entire plant will, therefore, have a capacity 


of 14,000 HP. The contract for the steel construction of the 
power house, which called for some J, 200 tons of structural steel, 
was undertaken by the American Bridge Company. It was the first 
contract ever awarded for a steel structure iu the Antipodes. The 
power bouse will be extended shortly. Besides the important 
installation before mentioned, everything required in the con- 
struction of the Sydney system other than the car bodies, which are 
being built in Australia, owing to the cheapness of wood io that 
part of the world, will be purchased in the United States, and 
before the entire system is an accomplished fact some $3,500,000 
will have been expended." 


Woolwich.—The Borough Council has accepted the 
tender of Messrs. Everctt, Edgecumbe & Co., at £526, for measuring 
instruments. | 


FORTHCOMING EVENTS. 


Friday, February 7tb.—4At 8 p.m. Institution of Junior Engineers. 
Meeting at the Westminster Palace Hotel. Paper on 
“The Electric Passenger Elevator," by Mr. William J. 
Cooper. 

At 7.30 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Meetiug in the Lecture Hall of 
the Literary and Philosophical Society, Westgate 
Road, Newcastle-upon-Tyne. Paper by Mr. D. B. 
Morison on “ Report on Memorandum submitted to 
the First Lord of tbe Admiralty on July 16th, 1901, 
with reference to the present unsatisfactory condition 
of the Engineer Branch or H.M. Navy.” 

Saturday, February 8th.—At 11 am. and 3 p.m. Ins'itution of 
Electrical Engineers (Students’ Section). Visit to the 
generating station of Central London Railway, Shep- 
herd's Bush. 

Monday, February 10th.— Institution of Electrical Engineers 
(Newcastle Section) Meeting. Paper on Electrical 
Legislation and Finance,“ by Mr. H. W. Handcock. 

Tuesday, February 11th.—At 9 p.m. Institution of Electrical 
Engineers (Glasgow Section). Meeting at tbe 
Institution of Engineers and Shipbuilders, 207, Bath 
Street. 

At 7.30 p.m.— Institution of Electrical Engineers (Man- 
chester Section). Meeting at Owens College. Paper 
by Mr. C. E. Stromeyer on Steam Boilers.“ 


^ 
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Wednesday, February 12th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham Section). Meeting in the 
Physical Theatre of the University. 

At 7.30 p.m. Institution of Electrical Engineers (Bir- 

mingham Local Section). The discussion on Dr. W. E. 
Sumpner's papers on “ Alternate Current Diagrams ” 
and “The Testing of Motor Losses" which was 
adjourned from December 11th, will be taken. Prof. 
R. Threlfall, F.R.S., member, will then give some elec- 
tric furnace demonstrations. | 

Thursday, February 13th—At 8.0 p.m. Institution of Electrical 
Engiueers. Meeting at the Institution of Civil Engi- 
neers, Great George Street. Researches on the 
Electrical Conductivity and Magnetic Properties of 
upwards of 100 different Alloys of Iron," by Prof. 
W. F. Barrett, F.R.S., and W. Brown, B.Sc., and On 
some Conclusions deduced from the preceding Paper,” 
by Prof. W. Е. Barrett, F. R. S. 

Friday, February 14th.—At 8.30 p.m. British Electro-Therapeutic 
Society meeting at 11, Chandos Street, W. See 
“ Notes ” to-day. 


NOTES. 


Copper Prices.—The price of copper has been jumping 
about a good deal since the close of January. Our curves on another 
page show the price on January 31st as just below £56., On 
February 3rd the settlement price was £56 58.; on 4th inst. it was 
down to £53 15s.; and on February 5th the price was £52 7s 6d. 


Naval Boilers.—The Pall Mall Gazette says that in 
spite of repeated experiments, the builders of his Majesty’s ship 
London have failed to secure efficient service from the Belleville 
boilers of that fine ship. “She has been out on her long steam 
trial, after several previous attempte, but the usual symptoms of 
leaky joints developed themselves, and the London has put into 
Plymouth for repairs. Meanwhile the Admiralty Boiler Committee 
are still experimenting with water-tube boilers of other sorts, and 
the Fantome has been fitted with the Niclausse system. The naval 
correspondent of the Glasgow Herald takes comfort in the fact that 
these boilers give better results than the Belleville. He says:— 
On the low-power run the mean result was 339 І.н.р., with a coal 
consumption of 1 695 lbs.; while the sister ship Espiegle, wita Bab- 
cock & Wilcox boilers, at 337 1 H.P., consumed only 1:53 lbs.; two 
Belleville boiler ships, Mutine and Tinaldo, at the same power, 
burning 1:86 and 1:90 lbs. respectively. On the second 30-hours' 
trial, at 75 per cent. of the full power, the Niclausse boilers ship, at 
1,020 I. E. P., equalled that with the Babcock boilers, the rates being 
respectively 1:53 Ibs. and 1°54 lbs.; while the Belleville ships 
uamed returned 172 and 1:60 lbs. On the full power, the Niclausse 
boiler ship did well again. Her power was 1,453 Ін.р.; speed, 
13:63 knots; and coal consumption, 1:53 lbs. The Zspiegle, with the 


Babcock & Wilcox boilers, consumed 1°70 lbs., and the two Belle- · 


ville boiler vessels 1:63 lbs. and 1:61 lbs. respectively." 


Marconi and Italy.— King Victor Emmanuel has just 
named Mr. Marconi Commander of the Order St. Maurice and 
Lazarus. Moreover, the Italian papers report that Mr. Marconi 
will shortly go to Italy. Lastly, still according to the Italian news- 
papers, the Marquis Solari—menti.ued іп the ELECTRICAL REVIEW 
for November 29 and December 6, 1901, in connection with wireless 
telegraphy in Italy—was charged to treat for the purchase of several 
scts of Marconi apparatus for installations along the coast and on 
the ships, the apparatus used by the Italian navy not being capable 
of ensuring secrecy with regard to messages. M. Solari has, there- 
fure, bought—after having tried them in England— several sets of 
wireless telegraphy apparatus of the latest syntonic type (is syntony 
sufficient to ensure secrecy in dispatches ?). Mr. Marconi has given 
up his patent rights with regard to these apparatus, but only on 
condition tbat the Italian stations shall not be visited by persons 
not connected with the Italian navy. 


Electric Tramways and Goods Traffic.—“ The 
Conveyance of Goods on Electric Trolley Lines” was the subject of 
a paper read by Mr. Alfred H. Gibbings, M. I. E. E., e gineer in- 
chief of tbe South Laucashire Electric Traction and Power Com- 
pany, Limited, before the Liverpool Eagineering Society last week. 
‘the paper dealt more especially with the scope which the manu- 
facturiug districts of South-west Lancashire offered for the econo- 
шше iutroduction and working of electric traction for goods traffic, as 
Letween the docks at Liverpool and the mills and factories of 
Lanca:hire. Mr. Gibbings showed that a much more expeditious 
iraosportation and delivery of goods could be made by electric 
trucks on tramways than by the present railway system, and at 
cbarges which for full loads would be only half of the present 
jailway charges, and yet would leave a sufficient profit. There 
would also be & saving to district councils aud other authorities, as 
the maintenance of the roads would be uudertaken by the electric 
traction companies From manufacturers’ and traders’ points of 
view the importance of the electric carriage of goods in Lancashire 
was incalculable, and the extensive possibilities which it fore- 
*hadowed, were, Mr. Gibbings said, of such great public interest 
that the scheme should not be allowed to fall to the ground on 
count of probable opposition. 


New York Power Stations.—We reproduce from the 
columns of our American contemporary Power, the following very 
interesting table, which presents in a manner easy for comparison, 
some of the chief points regarding the steam plant equipments of four 
anes New York electrical power stations :— 


| Д 
————— | Metro- Manhattan . Kiogsb'dge. Edison. 
Se — ——— — 
Engines .. | 11 | 8 168 | 16 
Horse-power each, normal rating. 4,000 8,000 4,400 5,200 
» maximum rating 6,000 12,600 7,000 8, 000 
Ratio maximum to normal. 1:65 1:56 1:59 1 
Aggregate normal rated horse- -power 44,000 64,000 70, 400 | 88,200 
maximum „ 72,600 : 100,000 112,00 128,00) 

. Diameter high pressure oylinders .. 46 in. 4iin 46 in. 49:5 in 
Diameter low ii i A 86 in. 88 in 86 in. | 15:5 in 
Volumetric ratio А S 8:5 4 8:5 6:02 
Displacement per min. low pressure | 

cylinders aggregate .. .|893,795:8 506,848 484,066 707,149 
Displacement per min. low pressure | | 
cylinders per normal H.P. 7:66 7:92 6:t8 8:5 


.E.P. required to develop ‘normal 
rated н.р. г 80:81 28-94 28 31 


Reheating surface each engine — 1,544 1,37 
„ рег normal н.р. — ‘) — :219 
Boilers og cae 87 64 6 586 
Rated horse- -power each : eji 250 500 512 6150 
aggreg ate . 21,750 92, 000 80,720 36,400 
Ratio boiler to engine H.P. normal | | 
rating s | 49 | "436 44 
Heating surface aggregate . 205,291 “| ft. 385,5705 2 ft. элю 8q.ft. 304,000 sq ft. 
н „ Per rated boiler н. 7 94 i | 10 
A engine H.P. 161 | $24 g^ 96 4:87 
Grate surface aggrega .' 8,991 ant ft. 5, os t. 6 0 ft! 6,720 e. ft. 
” ” per katy boiler n. p. i 176 , . *18 
engine H.. 607 088 wt | 0508 
Boiler H.P. per sq. ft. of grate z 5-45 5°68 | 4 65 4 
Engine ,, $63 11:02 | 1136 , 10:87 ' 12:4 
Ratio heating to grate surface "T 51-4 59 58 | 46:5 | 64°17 
Working pressure " у 150 150 160 | 175 
Chimneys .. A re 1 | 4 4 4 
Height above lower grates vu js 854 ft. | 278 ft. 225 ft 200 ft 
Internal diameter | 22 ft. 17 ft. 14 ft. | 17 it 
Aggregate area . ..  ..  .. 83018 | 907-98 615-76 907 92 
Area х м Бещіс .. .| 5,4099 ' 15,8806 | 9,2864 | 19,539:8 
Ratio grate surface to chimney area | 105 6 2 10˙7 | 74 
Feed water heating surface Econo: | 
miser Н А | 9?,804 n но — 
vacuum (primary) | — 4,0 
Exhaust { racunm (рей (secondary) — | 10,634 


Aggregate heating surface . | — 98,904 189,200 10,674 
СД T 4 :293 


Aggregate per boiler H.P. 8:079 : 4:5 | 
Ratio boiler to economiser surface , 941 2-7 -- 
эз » total [feed water: Al | . | 
шы surface .. — 811 92 . 34.14 
Condensers—Kind : vs .. Suface ' Jet. | Jet. | Surt«ce 
umber .. wa & -11 | 8 | 4 | 16 
Cooling surface aggregate .. ..182,0008 . ft — — 147,00 ва, ft. 
per normal н.р. ... 16 — | — 
Ratio boiler to condenser surface 2:39 — — " 47 
Coal storage capacit à ik .. 9.000 tons 15,000 tons 15,969 to: {- 10,000 tons 
Per boiler н.р. . 827 lb 937lbs., 1,00 Ibs. 54) lbs. 


| 


Street Openings.—In the House of Commons on 
30th ult. Sir H. Vincent asked the Home Secretary if he could hold 
out any hope of steps being taken to prevent the streete in London 
from being taken up by gas, water, electric, and hydraulic power 
companies and various civic authorities without system, to the 
inconvenience of the public. Mr. Ritchie, in replying, said that 
the matter was engaging the active attention of the loca] authorities 
within whose jurisdiction it properly fell in the first instance. The 
Corporation of the City had deposited a private Bill in which they 
asked for powers to control the breaking up of the streets within 
their area. For the rest of London, the County Council were 
in communication with the borough councils, and hoped to be in a 
position shortly to put forward proposals for legislation giving them 
the necessary powers as central authority in this matter. Any such 
proposals would receive the careful consideration of the Govern- 
ment. 


Incorporated Municipal Electrical Association.— 
A special general meeting of this Association will be held at the 
Westminster Palace Hotel on Friday, February 2Íst, at 3 p.m., to 
consider— 

1. The best means of obtaining an a'teration to the existing regulations con- 
trolling the repayment of loans borrowed for the purposes of electricity supply 
undertakings, whereby local authorities are compelled to repay during the con- 
struction of works. 

3. The desirability, or otherwise, of deciding the percentage which should be 
allowed for the depreciation of electricity undertakings. 

8. The desirabitity, or otherwise, of recommend ing local authori'ies to f.rm 
& reserve fund for the replacement of obsolete plant, and for other purposes 
specified in the Electric Lighting Orders. 

These subjects have had the earnest consideration of the Council, 
which considers them of very great importance. 


Yorkshire College Engineering Society.—‘ Loco- 
motive Boilers” formed the subject of a paper read by Mr. R. 
Waters before this Society on January 27th. 


Electricity in the Navy.— The new battleships and 
cruisers proposed by the Admiralty are to adopt electrically-driven 
machinery more extensively. 100 volts at lamp terminals is the 
new standard voltage. Telephones are to be still further adopted, 
and some additions to the number of electrically-driven fans for 
ventilation, and electric capstans, are proposed. 


Obituary.— Mr. J. B. Craddock, who was in the employ 
of the Natal Telegraphs, and was Postmaster of Ladysmith during 
the siege, died recently at Maritzburg from privations endured 
during the investment. 
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The Electrical Volunteers.—We understand that the 
Corps of Electrical Engineers, R.E. (Vol.), have been asked if they 
can furnish a sixth detachment for active service in South Africa. 
Examination and provisional selection will take place probably on 
Saturday, February 15th. Intending applicants for enrolment should 
send in their names at once to the O.C., Electrical Engineers, R.E. 
(Vol.), Headquarters, Regency Street, S.W., giving full details as to 
their technical qualifications, age, height, chest measurement, &c. 
Regulations as to enlistment and pay as follows :— 

Enlistment for the remainder of the war, but should the war 
terminate within one year, men have the option of completing one 
year’s service, or taking their discharge at once. 

Pay varies according to rank, and engineer pay according to skill. 

Pay.—Sapper, 18. 44d.; corporal, 2s. 9d.; sergeant, 3s. 6d. a day. 
Engineer pay in addition to above :—Fair tradesman, 8d.; skilled, 
1s.; superior, 18. 4d.; very superior, 18. 8d. а day for days 
employed. 

e following gratuities are payable on discharge :—Voluntcer 
gratuity, £5; War Office gratuity, £5. 


Personal.—Last Sunday week the members of the 
Waterville staff of the Commercial Cable Company assembled in 
their Recreation Hall to wish God-speed to Messrs. Parish, 
Blackley, Jenkins, and Nickolds—all of whom have severed their con- 
nection with the Commercial Cable Company totake up service under 
the Pacific Cable Board, their destinations being Suva, Fiji Islands, 
with the exception of Mr. Jenkins, who goes to Brisbane as senior 
operator. Mr. Parish goes out to Suva as head superintendent, and 
Mr. Blackley is appointed assistant superintendent at the same 
station. Mr. Parish was the recipient of a gold watch, Mr. Blackley 
a gold chain, Mr. Jenkins a handsome dressing bag, and Mr. 
Nickolds a rifle. It was also announced that Messra. T. Price and 
Scott had also been accepted by the Pacific Cable Board for Suva, 
this bringing the total of departures to six from Waterville. 

The British Australasian for January 30th says that Mr. A. J. 
Arnot, who has been city electrical engineer at Melbourne for 10 
years, is now about to proceed to England to take up a new and 
important position. He was entertained at a smoking concert at 
the Melbourne Town Hall on the 18th ult. 

It is stated in the Financier that Mr. C. Gerhardi, of the Direct 
Spanish Telegraph Company, is shortly to celebrate his 50th year of 
service in submarine telegraphy. 

The directors of the Windermere and District Electricity Supply 
Company, Limited, have appointed Mr. Christopher Walker, of 
Windermere, secretary to the company. 

Mr. J. Shaw, manager and engineer to the Isle of Man electric 
tramways, and consulting engineer to the Douglas Corporation tram- 
ways, bas been appointed resident electrical engineer of the Mersey 
Tunnel Railway Company. 


Appointments Vacant.—Resident electrical engineer 
for Stoke-upon-Trent; assistant engineer at Fulham electricity 
works (£104); shift engineer for Bedford; switchboard attendant 
for Carlisle; assistant engineer for York (£150); borough electrical 
engineer for Croydon (£400 to £600); the Poplar Council wants 
a clerk (£150) for thejelectricity department; atramways manager 
is wanted for the Oldham Tramways Committee; general traffic 
manager for the Wolverhampton electric tramways at £250; a 
junior assistant, and improver for Watford electricity works. See 
“ Official Notices to-day. 


The British Electro-Therapeutic Society.—The next 
meeting of the British Electro-Therapeutic Society will be held at 
11, Chandos Street, Cavendish Square, W., on Friday, February 14th, 
at 8.30 p.m., Dr. W. S. Hedley in the chair. Dr. Samuel Sloan 
(Glasgow) will show his Faradimeter"; Dr. Geo Herschel! will 
give a demonstration on a ' Modern Induction Coil”; Dr. Lewis 
Jones will read а paper on “ Electro-Therapeutics." 


Consulting Engineers Action Withdrawn.— The 
Caterham Weekly Press understands “that the action for slander 
brought by Mr. Medhurst, the borough consulting electrical 
engineer, against the mayor of Reigate (Mr. F. E. Barnes, J.P., 
C.C.), has been unconditionally withdrawn.” 


Institution of Electrical Engineers (Dublin Section). 
—-At yesterday’s meeting the adjourned discussion was to take place 
on Mr. W. Brew's paper on "Notes on Inductive Circuits.” 


An American Opinion on the Polyphase Arbitration. 
— Writing on the recent Underground arbitration, the Street 
Railway Journal remarks in connection with the objections 
made against the Gauz system, that it knows no successful 
device against which so many plausible and logical objections could 
be raised as the multiple unit system of control, which is in every day 
use; but it works, and there is the end of the matter. The infer- 
ence is that, even from an American point of view, the Ganz system 
is not to be sniffed at, though at the same time the journal thinks 
that the onus of proof for the concatenated system of control 
rests with the Ganz Company, who ought to shoulder the responsi- 
bility. Messrs. Ganz have either solved the problem of practical 
speed control of polyphase motors, or they have not. If they have, 
the sooner engineers know it the better. Apart from the 
question of the Underground system, we do think that as soon as 
possible the polyphase system should be tried on what may be called 
main line railway work, for it does certainly offer a prima facie 


prospect of working a large area of country from a single central 
point, whence a sufficient load can be carried to ensure that first 
essential iof economical working — а good load factor. The 
journal, of course, refers to the polyphase system simply as 
regards the direct use of the currente upon the motors of the 
cars without any intermediation of rotary converters to direct 
currents. In America the tendency has appeared to be in the direc- 
tion of new inter-urban electric lines on their own right of way, and 
not on the public highways, rather than in the electrification of 
existing steam railroads. Electricity has come in as a competing 
agent rather than as an aid to improvement of older services. This 
isa point that ought to be carefully and seriously pondered by 
the English railways. Their management has not been such as to so 
endear them to the public that they can afford to be too independent. 
The blow that has come so unexpectedly upon the Undergound of 
London through the competition of the Central London was 
unexpected only to the railway directors. The travelling public, if 
they thought at all, foresaw what would happen so far as they 
personally were concerned. The one hope for the Underground is 
the fact that it runs so near the surface as to be a well ventilated 
line if worked electrically, whereas the deeply buried tubes are far 
from perfect in this respect, and will continue to be so unless means 
be taken either positively to withdraw foul air or to compel it to 
escape vertically when propelled by the trains, in place of being 
cireulated horizontally as is now the case. 


THE CENTRAL STATION ENGINEER. 


THE staff of the Aberdeen Corporation Electricity Works held a 
smoking concert in the Bonaccord Hotel, Market Street, on January 
23rd, when Mr. T. WILKINSON, electrical tramway assistant, was 
made the recipient of a couple of handsome chairs on the occasion 
of his marriage. Mr. BELL, the city electrical engineer, presided, 
and, in a few well-chosen words, made the presentation. Mr. 
Wilkinson suitably replied. A very enjoyable evening was spent, 
with songs, speeches, recitations, and instrumental music contributed 
by the staff and their friends, Mr. William Stewart ably accompany- 
ing on the piano. 

On Monday, January 12th, the staff of the Hammersmith 
electricity works presented Mr. F. HIL (chief assistant) with a hand- 
some tantalus on the occasion of his marriage. Mr. G. G. BELL 
(chief engineer), after a short speech, made the presentation. Mr. 
Hill thanked the staff in a few well-chosen words, and the event 
was brought toa cl.se with three hearty cheers for Mrs. Hill. 

Last week, Mr. Norman, mains superintendent of the Harrogate 
electricity department, who is shortly leaving for South Africa, was 
presented by the officials of the Corporation and the workmen of 
the electricity staff with a handsome dressing bag. There was a 
large and representative gathering, and Mr. WILKINSON, the borough 
electrical engineer, testitied to the energy and zeal Mr. Norman 
had displayed in carrying out his duties. Mr. Norman, who was 
very warmly received, thanked the donors for the mark of esteem 
with which they had honoured him. 

The Southampton Corporation has sanctioned the increasing of 
the salary of Mr. Е. R. BRIDGER, chief assistant at the electric light 
station, from £150 to £180 per annum. The salary of Mr. Н. L. 
MILLs, mains superintendent in the electricity department, was 
also raised from £150 to £170. 


NEW COMPANIES REGISTERED. 


Trafford Power and Light Supply (1902), Limited (72,601).— 
This company was registered on January 27th with a capital of £150,000 in £1 
shares, to take over the business of the Tratford Power and Light Supply, 
Limited (incorporated in 1899), to adopt an agreement with the said old com- 
pany, to manufacture, distribute and supply electricity and gas for light, heat 
or motive power, to supply light, heat and power to towns, docks, railways, 
tramways, theatres, public and private buildings, trains, motor ears, ships, 
launches, or other places or things, and to carry out any necessary works. The 
first subscribers are: Н. Mond, 27, Berkeley Square, W., and 39, Victoria Street, 
S. W., manufacturing chemist, with 250 shares; W. C. J. Fawcus, Red House, 
Altrincham, engincer, with 220 shares; W. Taylor, Throttle Nest House, Old 
Tratford, Manchester, C.E., with 250 shares; H. Edmunds, Antron, Upper 
Tulse Hill, 8 W., engineer, with 250 shares; W. F. Agnew, 20, Stafford Terrace. 
Kensington, ba rister, with 250 shares; P. Brownsword, Thorn Villa, Heaton 
Moor, near Stockport, ariicled clerk, with 1 share; and R. P. Whitehurst, 11, 
Heath Street, Cheetham Hill, Manchester, clerk, with 1 share. If shares 
otfered to publie, no allotment unless whole of shares first offered be subscribed. 
The number of directors is not to be less than З nor more than 7; the first are 
William F. Agnew, Henry Edmunds, Wiliam P. J. Faweus, Walter Taylor and 
Robert Mond; quilitication £250: remuneration £1,000 per annum, divisible. 
Registered otlice, Electric Generating Station, Trafford Park, Manchester. 


Sanitas Electrical Company, Limited (72,615).—This com- 
pany was registered on January tb, with a capital of £4,000 in £1 shares, to 
acquire from R. Otto and К. Otto, of Berlin, the benefit of certain inventions 
relating to apparatus for curing diseases by means of light, and to manufacture 
and deal in medical and other appliances (whether electrical or otherwise), light 
baths, Ke. The first subscribers аге: — R. Otto, 224, Luisenstrasse, Berlin, 
merchant, with one share; K. Otto, 224, Luisenstrasse, Berlin, merchant, with 
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one share; W. H. Schwedler, 19, Kirchstrasse, Berlin, merchant, with 1,000 
shares; J. К. A. Hoffmann, 19, Kirchstrasse, Berlin, merchant, with one share; 
H. O. H. Wiskemann, 6, Abchurch Yard, E.C., merchant, with one share; 
Е. W. L. О. Peters, 55—56, Chancery Lane, W.C., solicitor, with one share; and 
Miss E. Robinson, 143, Mare Street, Hackney, with one share. No initial 
public issue. The number of directors is not to be more than three; W.H. 
Schwedler is the first; remuneration £150 per annum. 


Roger Dawson, Limited (62,635).—This company was registered 
on January 30th, with a capital of £2,000 in £l shares, to acquire the business 
carried on at 8, Berners Street, Oxford Street, W., as Roger Dawson," and to 
carry on the business of electricians, mechanical engineers, producers and 
suppliers of electricity foe power and light, &c. The first subscribers (each 
with one share) are: G. H. Dyke, 5, Bedford Row, W.C., secretary; W. H. 
Stephens, 33, Lansdowne Gardens, Clapham Road, 8 W., clerk; А. К. Dawson, 
8, Berners Street, W., electrica] engineer; H. Jackson, 8, Berners Street, W., 
electrical engineer; C. F. Twist, 5, Bedford Row, W.C., solicitor; O. Nettle- 
fold, 54, High Holborn, W.C., merchant; and C. W. de Lyons-Pike, 87, 
Bedford Row, W.C., solicitor. No initial public issue. Registered without 
articles of association. 


Buckholtz Engineering Company, Limited (72,589).— This 
company was registered on January Zith, with a capital of £2,000 in £1 shares, 
to carry on the business of mechanical and electrical engineers, manufac:urers 
of and dealers in tools, instruments and accessories for mechanical, electrical, 
and hydraulic engineers and pewterers, lighting contractors, agents for hard- 
ware, domestic novelties, and labour saving appliances, &c. ‘Lhe first sub- 
scribers are:—C. W. Forward, Redleaf, Wilton Crescent, Wimbledon, gentle- 
man, with 100 shares: W. 8. Cott, 8, Wilton Crescent, Wimbledon, gentleman, 
with 100 shares; J. Finch, 20, Egerton Gardens, Ealing, publisher, with one 
share; E. Buckholtz, 315, Boro’ High Street, S.E., electrical and mechanical 
engineer, with one share; Mrs. A. Scott, 8, Wilton Crescent, Wimbledon, with 
one share; C. W. Bennett, 8, Mayfield Road, Wimbledon, Commander P. & O. 
Company, with one share; and Mrs. L. Forward, Redleaf, Wilton Crescent, 
NR ledon, with one share. No initial public issue. Table *A" mainly 
applies. 


CITY NOTES. 


Central London Railway. 


MR. H. Tennant presided on Wednesday at the Holborn Restaurant 
over the balf-yearly meeting of the shareholders of the above rail- 
way, in the absence through illness of Sir H. Oakley. 

In moving the adoption of the report, the CHAINMMAN said the 
capital expenditure, which included that owing to the contractors 
for works and machinery, was now £3,681,312, and the receipt for 
stock and debentures was £3,562,551, leaving & debit on capital 
account of £118,960. 'That debit was more than covered by the 
capital powers the company possessed. As regarded the revenue 
accounts, they had received during the half-year £162,816 for the 
conveyance of passengers, and £5,443 for miscellaneous receipts; a 
total of £168,359. The working expenses amounted altogether to 
£90,544, which was rather under 54 per cent. of the receipts. In 
looking at the cost of the working of the undertaking, they must 
bear in mind tbat not only had their passengers to be carried on the 
railway, but practically everyone had to be lowered and raised by 
the lifte, so that if they carried 20,000,000 passengers, it meant 
that twice that number made us: of the lifts. The working and 
repair of those lifts involved a considerable outlay, and if the 
cost of the lifts could be eliminated, the proportion of working 
expenses to receipts would be reduced rather over 4 per cent. But 
the lifts were a necessary adjunct to underground railways of the 
type of the Central London, and no necessary expenditure to secure 
the good working order of the lifts, 80 as to ensure safety, had been 
spared. There were 20,302,650 passengers carried during the half- 
year, but as the line was not open for the whole of the corresponding 
portion of last year, no comparison could be made. Compating, 
however, the number with that carried in the June half-year, there 
was an increase of 416,911, of which upwards of 300,000 appeared 
to be workmen. The average fare paid was 1:88d. per passenger, so 
tbat about 24 millions of those carried were supposed to be workmen, 
who only paid 1d. for the journey. The public denominated their 
railway the "two-penny tube," but if they bad only got 2d. from 
each passenger, their revenue would have been greatly increased. 
A comparison of the increase with the June half-year was not 
much use, because, contrary to the case of other railways, 
the summer months were the worst months for them. As com- 
pared with the past half-year, their miscellaneous receipts showed 
a slight increase. He daresay they would have cbserved that their 
stations were only one storey, but the foundations were strong enough 
to bear a superstructure, and in the course of time most of the 
stations would be utilised in that way, and would. bring in a con- 
siderable rental The Post Office and the Museum stations had 
already been arranged for. "With regard to the expenses, £544 had 
been paid for compensation, which was in consequence of small 
misbaps to a few passengers, and also included workmen's compen- 
tation. As the public became more used to the line, it was believed 
these small mishaps would be less. With regard to the question of 
vibration, the company had made experiments, and afforded all 
facilities to the experts appointed by the Committee of the Board 
of Trade which had sat to consider that matter. As far 
as they knew, the Committee were satisfied with the mannér 
in which the company had met the investigations. He 
could only вау that when the  Committce's report was 
published, the board would carefuliy consider it in all its 
bearings. Dealing next with the money available for distribution, 
the chairman said they, too, recommended the payment of 44 per 
cent. on the ordinary sbares, the placing of £10,000 to reserve, and 
the carrying forward of £5,874. Being a young company they 
thought prudence dictated that a reserve should be formed. 
Coming to the business which it was proposed to transact at the 
special meetings, the shareholders would remember that last year 


they brought a Bill before Parliament for two purposes. One was to 
make curves at either end of the line, and the other was for the 
purchase of land to provide additional lifts at Shepherd’s Bush. 
The part of the Bill relating to the loop lines was suspended, but 


the other part was carried, and they were empowered to raise 


£150,000 additional capital. It would require a resolution 
for the shareholders to issue that capital. They were pro- 
ceeding with the lifts at Shepherd's Bush, where there 
had been a great development of traffic, as quickly as 
possible. They could have brought up the suspended part of 
their Bill that session without going throngh the preliminary stages. 
There were a large number of underground Bills before the Joint 
Committee, which considered the whole question of tube railways, 
and the Committee felt that the Central London Company ought to 
take a larger view of the requirements for travelling between the 
City and the suburbs, and in their report they said they were of 
opinion that there should be one through line from Hammersmith 
along Piccadilly to the City. Under the circumstances the Board 
came to the conclusion that, if it could be done, it would be very 
desirable to sccure an improvement in the working of the Central 
London Railway in combination with the provision of railway com- 
munication between Hammersmith and the City. Accordingly 
they had an inquiry made by their experts into the question of 
having a railway so as to complete a complete circle, so that trains 
could be continuously run without loss of time for shunting and 
changing engines. Having carefully considered the whole matter, 
the directors had decided to abandon the suspended Bill, aud to 
promote a new Billfor the construction of & line from Hammer- 
smith to the City. The new line would be connected with the 
existing line by curves at both ends. It was evident that this would 
give the greatest facilities to the public, and as the Central London 
Railway had a generating station capable of extension at Shepherd's 
Bush, the directors believed that they could carry out the provision 
of the new line more advantageously than any other company. The 
proposed new line would commence with a junction with the 
existing line at Shepherd's Bush, and would run under Goldhawk 
Road, Grove Road, Hammersmith Broadway, Hammersmith Road, 
Kensington Road, Knightsbridge, Piccadilly Circus, Leicester 
Square, King William Street, Fleet Street, Ludgate Circus, 
Upper Thames Street, Cannon Street, Queen Victoria Street, 
under the existing railway at the Bank to Liverpool Street by way 
of Cornhill, and by joining the existing railway in Old Broad 
Street complete the circle. On the combined undertaking there 
would be 29 stations. Power would be taken to raise £3,000,000 
by shares and £1,000,000 by borrowing. He thought immense 
advantages would be obtained by combining the undertakings. 

Lord CoLvILLE Согвоѕз seconded the motion. 

Mr. Jarvis expressed disappointment at the dividend. He 
thought they ought not to carry people 6? miles for 2d, while 
similar railways charged 4d. for a less distance. 

Mr. WaLForp thought it would not be а good thing to alter the 
fares at the present time, seeing that they were going to Parliament 
for another Bill. He believed there were four opposition schemes 
with regard to Piccadilly. 

Mr. H. E. JENKINS observed that they would undoubtedly soon be 
in competition with motor cars and omnibuses, and that it was 
only by low fares they would obtain traffic. 

Mr. MarESDonF pointed out that it was evident that the work- 
men’s traftic did not pay, and they must view the large increase in 
that class of traffic with alarm. 

Mr. CARLILE wished to know what provision was made for the 
safety of the passengers in the case of an accident. 

Mr. Howe asked if they could make any discrimination with 
regard to workmen. 

Mr. FrircH called attention to the temperature of the tunnels. He 
said there was was a temperature of 66 with no air at all. 

The CHAIRMAN, in reply, said he thought it would bs better for 
them to have a little more experience before altering the plan of 
having a uniform fare, and with regard to the workmen's fares, 
they thought it better to make no change at present. Experience 
might, however, result in very careful consideration being given to 
the subject. As to ventilation, they were making some little experi- 


` ments, but observations had shown that the atmosphere was not so 


depreciated as in an ordinary room. With regard to safety, he 
might assure them that no precautions would be spared to make thc 
line safe to the public, and to give them the greatest confidence. 

The report was carried, and at subsequent special meetings, the 
necessary resolutions with regard to the issue of capital, and the 
approval of the Bill before Parliament, were carried. 


St. James's and Pall Mall Electric Light Company. 


THE directors report for 1901, which will be submittéd to the 
ordinary general meeting to be held at the offices, Carnaby Strect 
central station, Golden Square, W., on Tuesday, 11th inst., at 
3 o'clock, reads as follows :— 

The directors submit their report for 1901, with the accounts as 
certified by the company's auditors, and the auditcrs’ report. The 
extensions of Carnaby Street station were completed in readiness 
for the winter season, and supply was made on a total of 211,827 
8-c.P. lamps, being an addition of 25,480 in the past 12 months. 
The high price of coal, and the large addition to the rating of the 
company's property, have raised the cost per unit of electricity 
generated ; but owing to the growth of the business, nnd to further 
economies, the result of the year's trading has not been injuriously 
affected. Considerable progress has been made in the works of the 
Central Electric Supply Company, at Grove Road, and the trunk 
mains connecting with this company's system have been completed 
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By a resolution of the extraordinary meeting held on February 12th, 
1901, confirmed at a subsequent meeting on March 5th, the articles 
of association of the company were altered, in order to bring them 
into comformity with the Companies' Act, 1900, and the present 
constitution of the capital of the company. By an order of the 
Chancery Division of the High Court, made on June 15th, 1901, the 
memorandum of association of the company was altered, in con- 


formity with a resolution passed by an extraordinary meeting of the. 


company held on May 6tb, and confirmed at & subsequent meeting 
on May 21st, to enable the company to guarantee the repayment of 
principal moneys and interest secured by debentures, mortgages, 
stocks, or obligations of certain other companies. This company 
bas guaranteed, jointly with the Westminster Electric Supply Cor- 
poration, the payment of the principal and interest on an issue of 
£250,000 4 per cent. guaranteed debenture stock of the Central 
Electric Supply Company, Limited. For the information of share- 
holders, an abstract of the accounts of that company is enclosed. 
The interest charged on advances made to the Central Electric 
Supply Company, Limited, and credited to interest suspense 
account at December 31st, 1900, has now been received. This 
interest, amounting to £2,559 16s. 7d., after the deduction of 
income-tax, has been transferred from the suspense account to the 
credit of capital reserve fund, the balance on which now amounts 
to £69,089 1s. 10d. 


Tbe net earnings of the company for the year 1901 were .. .. £86,632. 7 5 


Add balance brought forward from 1900 1,801 17 8 
| £38,484 4 В 
. Less interim dividend paid in August last for 
half-year ending June 30th, at rate of— 
7 per cent. on preference shares £8,500 0 0 
10 per cent. on ordinary shares 10,000 0 0 ANE 
18,500 0 0 
Leaving an amount now to be dealt with of.. .. £24,984 4 8 
The directors propose to divide this amount as follows :— 
(a) By payment of a dividend at the rate of 7 per cent. on the : 
preference shares for the second half of the year .. .. £8,600 0 0 
(b) By payment of a dividend on the ordin shares for th 
second half-year of 7s. 6d. per share, and a bonus of 2s. 
per share, making, with the interim dividend paid on 
August Ist last, а total distribution of 144 per cent. for the 
year sd m rs ic г "m vs ace .. 19,000 0 0 
(c) Amount to be carried forward oe is 9,484 4 8 
£94,994 4 8 


— 


The Liverpool Overhead Railway Company. 


THE directors’ report for the half-year ending December 31st, 1901, 
to be submitted to the meeting to be held at Liverpool on Tuesday, 
February 11th, at 12 o'clock, reads as follows:— 

In presenting the half-yearly statement of capital and revenue accounts to 
December 81st, 1901, the directors have to report that the gross revenue 
receipts amount to £41,766 168. 7d., and tbe working expenses to £99,896 19s. 11d. 

The number of passengers carried during the last two years is as follows:— 

Half-year MHalf-year  Half.year MHalf-year 


ending ending endin ending 
June 30th, Dec. 318%, June 30th, Dec. 8186, 
1900. 1900. 1901. 1901. 
First class .. ša i 685,449 716,095 791,999 708,740 
Second class, including 
tramways Е .. 2,477,025 8,869,839 8,157,111 8,921,856 
Workmen (special return 
tickets) .. "s .. 1,575,388 1,569,571 1,203,114 1,409,858 
Total .. 4,687,862 5,655.499 5,882,224 5,433,151 


There has been a falling off in the traffics during the past half-year, due 
mainly to the competition of the tramwayr, belonging to the Corporation, which 
approach the dock system at several points. The directors have to express 
their great regret that a serious accident, through fire, took place on the even- 
ing of December 28rd, at the Dingle Station, by which two passengers aud four 
of the company’s servants lost their lives. Every precaution has been taken, 
in reinstating the station, to guard against the recurrence of a similar disaster. 


REVENUE ACCOUNT. 


£ s.d 
Receipts from passenger traffic amount to ee 40,90 6 8 
Miscellaneous receipts and interest .. 976 10 4 
41,760 16 7 
Less working expenses T "T .. 29,896 19 11 
11,869 16 8 
Deduct interest on mortgage debentures £3,400 0 0 
Amount set aside to meet contingencies 
arising from accident at Dingle Station 3,000 0 0 
— — 6,400 0 0 
5,469 16 8 
Add balance brought forward, June 80th, 1901 8.722 15 8 
Leaving available for dividend .. 9,192 12 4 


— 


Out of this balance the directors recommend the declaration of dividends 
at the following rates (less income-tax), payable on and after February 14th, 
next 

5 per cent. per annum on preference shares.. £8,000 0 0 
»" T ordinary shares. Че 5 2,500 0 0 


leaving a balance of 43,692 12s, 4d. to be carried forward to next half-year. The 
directors retiring by rotation at this meeting are Sir William B. Forwood and 
Mr. Harold Brocklebank, who, being eligible, offer themselves for re-election. 


The auditor retiring by rotation is Mr. George Nicholson, who is also eligible 
for re-election. 


Blackpool and Fleetwood Tramroad Company. 


THE report of the directors for the half-year ended December 31st 
last, to be submitted to the meeting in Manchester on 21st inst., 
states tbat, including the sum brought forward, the balance of profit, 
after providing for debenture interest, is £10,555, and the directors 
recommend a dividend at the rate of 9 per cent. per annum, Which 


will absorb £6,750, writing off £1,500 to depreciation reserve, and 
£400 from the cost of application to Parliament for further powers, 
leaving a balance of £1,905 to be carried to the current half-year. 
The number of passengers carried during the half-year was 
1,254,103, and the car mileage run 357,132 miles. The receipts 
from all sources amounted to £21,340. 


Great Northern and City Railway Company. 


Sır CHARLES Scorrer presided over the meeting of this company 
at Westminster Palace Hotel on 'Tuesday, and in moving the 
adoption of the report, he said that the progress of the works was 
set forth therein, so that it was not necessary for him to deal with 
the matter in detail. Sir Douglas Fox had, however, that day sent 
him а report, in the course of which he summarised the position as 
follows:—''The total length of tunnels driven to date is 8,078 
lineal yards of the 16 ft. tunnel, 876 lineal yards of station tunnel, 
and 43 yards of cross-over tunnel. There remains about 64 yards of 
the 16 ft. tunnel still to be driven, and only 8 yards of the cross- 
over tunnel" That, said the chairman, pointed in the direction that 
the line was getting very near completion, and certainly during this 
year the line as between Drayton Park station and Finsbury Pave- 
ment would be completed, and he hoped open for traffic. The 
question of electric traction had created almost as much controversy 
as the battle of the gauges in the old railway times. The speaker 
tben referred at some length to the Metropolitan and District 
electrification arbitration, and said that the decision in favour of 
the continuous-current system was the only decition which could 
have been given after the expert evidence which had been heard. 
Mr. Parshall, the expert on behalf of the District Company, con- 
curred, and Mr. Parker, who was the expert for the Metropolitan, 
did not dissent from the decision, and he did not wish to make a 
separate report, which practically meant that he concurred also. 
Before this arbitration was thought of, the G.N. and City Railway 
Company invited tenders for electric traction for their railway from 
firms in this country,in the U.S., and in Germany, and it was a very 
laborious work for Sir Douglas Fox, their engineer, to go through the 
tenders sent in. They had decided beforethe arbitration that they 
would adopt precisely the same system as was recommended by 
Mr. Lyttleton, and they had placed the contract with the British 
Thomson-Houston Company. They would be glad to know that as 
far as they were concerned the contract was placed ia this country, 
not only for the power plant, but for the whole of the carriages 
and everything else in connection with the railway. In that con- 
tract provision was made for a three-minute service of trains each 
way between Finsbury Park and Finsbury Pavement, and in addi- 
tion to that they would have an ample margin of power for con- 
tingencies. They would be able to work trains up to a weight of 
197 tons; the carriages would be much larger and more roomy than 
those on eitber the Waterloo and City or the Central London 
Railways, the larger size of the tunnels of course, rendering this pos- 
sible. The power station would be situated at Poole Street, on the 
Regent's Canal, about the centre portion of the railway. They 
would obtain their water supply from the canal, and by water com- 
munication they would obtain their coals and heavy materials at 
the most reasonable rate. The chairman then referred in some 
detail to the agreement this company had been able to enter into 
with the Great Northern Railway. It was originally intended to 
run this railway from Drayton Park over the railways of the G.N. 
Railway, into their Finsbury Park station, and the G.N. Co. were 
under an obligation to find the necessary accommodation for this 
company at Finsbury Park station, and give running powers over 
them railway into the station. When they came to look into the 
question seriously they found that, as a matter of working, 
it would have been almost impossible to have worked a 
continuous, regular, and punc service over the rails of 
another railway company, besides which the receipts arising from 
that particular portion of the railway between Finsbury Park and 
Drayton Park stations would, of course, have belonged to the 
G.N., and not to the G.N. and City ; the only proportion that this 
company would get out of the receipts would be the bare working 
expenses (probably 25 per cent.), so that 75 per cent. of the receipts 
arising from that traffic would have gone to the G.N. Railway Com- 
pany, in addition to which they would have had to pay a rent for 
the use of the Finsbury Park Station and interest upon any outlay 
which the G.N. Company had to expend in order to provide the 
necessary accommodation for this company’s trains running into and 
out of Finsbury Park Station. They came to the conclusion that it 
would be cheaper in the long run if they had their own independent 
line under the G.N. Railway and their own in nt station 
under Finsbury Park Station, just as the Waterloo and City Rail- 
way was under the Waterloo Station of the South-Western Railway. 
They had now made an agreement whereby the G.N. Railway should 
make this line under their railway and under their station, and that 
they should lease it to the Great Northern and City for 999 years. 
For that period the line wouid be practically the property of 
the Great Northern and City, and all this company would pay 
for that railway was 3 per cent. upon the capital. That was the 
best possible thing for this company, and the agreement had been 
signed and sealed tbis weck. 

The Earl of LAUDERDALE seconded the adoption of the report, 
which, after a few general questions had been asked and answered, 
was carried unanimously. 

The retiring directors and auditors were re-elected, and a vote of 
thanks was passed to the chairman and directors. о. 

At a subsequent Wharncliffe meeting, resolutions were passed 


approving of the following Bills, which are to be introduced into 
Parliament this session :— 
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1. 4 Bill to confer further powers on the Great Northern and City Railway 
Company, and to extend the time for the completion of the authorised railway 
el that company. and for other purposes. 

2 ABill to empower the Great Northern Railway Company to construct an 
anderground railway in Islington, and to lease the eame to the Great Northein 
‚ end City Railway Company, апа for other purposes. 


The CHAIRMAN explained that with regard to the proposed new 


station at Highbury, mentioned in their Bil], the district was 


densely populated, aud the district authorities had appealed to 
them to put down a station there. They had included powers, 
therefore, in their new Bill, but they did not say that they were 
going to build a station at Highbury at present; they would get 
powers to do so in case they found it necessary. In regard to the 
extension to Lothbury, if they could get authority to run from 
Finsbury Pavement to that point, it was a most important addition, 
and they should be able to double their traffic through it. 


Charing Cross, Euston and Hampstead Railway 
Company. 


Ix ће absence of Mr. C. T. Yerkes, through indieposition, Mr. W. T. 
Potts presided at the half-yearly meeting of tbis company on 
Tuesday last. 

The CHaTRMAN moved the adoption of tbe accounts, which 
‚ showeda slight increase in the money on deposit. 

Mr. J. К. CHAPMAN seconded, and it was agrsed to. 

The meeting subsequently became special and approved the 
following Bills :— 

J. A Bill for conferring forther powers upon the Charing Cross, Euston and 
Hempstead Railway Company with respect to their undertaking, for authorising 


agreements with the Metropolitan District Railway Company, the South- 
Estern and Chatham Railway Companies’ managing committee, the South- 


Eastern Railway Company, and the Baker Street and Waterloo Railway . 


(company, and for other purposes. 

2. A Bill to confer further powers on the Brompton and Piccadilly Circus 
Railway Company, for the construction of new railways and works and for the 
ase of part ot the Metropolitan District Railway, to extend the time for com- 
Pcsery purchase of land and completion of works, and to authorise working 
and other agreements with other companies, and for other purposes. 


Metropolitan Railway Company and Electric 


Traction. 


At the balf-yearly meeting of the Metropolitan Railway Company 
ast week, Colonel J. J. MELLOR, who presided, said that he hoped 
ttat nothing would occur to prevent the early adoption of electric 
ation. At the last balf-yearly meeting he pledged the board 
а whatever the decision of the Board of Trade was they would 
at once carry it out in a frank and loyal spirit. 
they put themselves in communication with the District Company 
even before the award was announced. The shareholders, no 
dcubt, had seen the offer which the Traction Company had made to 
supply the Metropolitan with current at 85 of a penny рег unit, 
and also the reply of this board that they could manufacture it for 
themeelves on their own land at Neasden, close to theír works, 
where all their electrical repairs would have to be done, at about 
„alf the price quoted by the Traction Company. The erection of 
their own works at Neasden would not mean an unnecessary dupli- 
cation of capital. Their consumption would be so large and their 
works would be on so big a scale that they could produce the cur- 
rent at the lowest possible figure. If this company did not put 
down the power plant at Neasden the Traction Company must put 
it down at Chelsea. Well, the board preferred to put it down for 
themselves, and get it at ground-floor price. In fact, tbey had now 
under consideration two tenders, both of which be believed were 
based on terms more advantageous than bad ever yet been secured 
by any other company. The delay of a year, if it had lost them 
something in certain directions, had profited them much in others, 
for they would not only effect a considerable saving in the contract 
price, but the knowledge they had gained by the experience of 
other companies during the past 12 months would be invaluable to 
in e 5 other drawbacks which accounted to some 
1 or the high price the Traction Company proposed to charge 
them. In the first place, they were only just ушшш the land 
under compulsory powers He expected the price of the site at 
Chelsea would be enormous. At Neasden they had any 
qrantity of land secured some years ago on very low terms, and 
which would not cost this company a penny. Then again, at 
Neasden the cables would be carried the whole length of the railway 
and, in any case, they must sooner or later erect a power house 
there for their traffic to Harrow and Northern extensions. Those 
considerations were of the first importance, apart from a great 
‘aving in the cost of the current. 1Ћеіг consumption would be во 
big that even the addition of one-tenth of a penny would cost the 
company £29,000 a year. With regard.to the proposal of the 
tion Company to guarantee this company a certain percentage 
on Ца ordinary stock, Messrs. Price, Waterhouse & Co. said :— 
Unless the security offered by the guaranteeing company can be 
Proved to be absolute, and unless the future earning power of the 
n stock cannot be pnt at more than 34 per cent. per annum, 
© proposition does not appear to commend itself.” He thought 
they would agree with him that it would bave been extremely 
ene on the part of the board to have handed over their valuable 
Properties and their 13 millions of capital to a limited company 
т ш а variety of speculative undertakings. A fusion of 
из 8t with the District Company on an equitable basis was a pro- 
^ Which they wonld all be more than willing to consider, but. if 
€J could not have such ап equitable fusion, then let them have 


With that object 


the next best thing possible, the closest, and most friendly working 
union which it was possible to bring about. That, at least, they 
could bave to the great convenience of the public, to the improve- 
ment cf their traffic, resulting in great good and no little saving to 
both companies. All this they could have without the risk of their 
earnings being sacrificed in order that the property of another com- 
pany might be improved. The tunnels of this company were far 
superior to those of the “tubes” now ruaning, and when the line 
was electrified and the tunnels beautified, London would not know 
its underground railways. 


Cambridge Electric Supply Company. 


THE report of the directors to be presented to the meeting at Cam- 
bridge on Wednesday, February 12th, at 3 o'clock p.m., reads:— 

The directors submit herewith & statement of the income and expenditure for 
the past year, and the balance-sheet showing the assets and liabilities of the 
company made up to December 81st last. They have pleasure in reporting that 
the progress of the company continues to be satisfactory. During the year 1901 
there has been added to the company's mains the equivalent of 3,787 8 c.r. lamps, 
making the total 34,723. The number of units supplied has been 382,224, an 
increase of 24,789 units. The company, after paying all charges and placing 
£750 to depreciation account, has a balance of £5,019 10s. 4d., which, added to 
£38 10s. 10d. brought forward from last year, makes £5,058 18. 2d. Ап interim 
dividend of £1,518 165. 10d. and interest on temporary overdraft and loan (£840 
bs. 3d.), have already been paid, leaving a net balance of £8,198 19s. 1d. Out of 
this the directors recommend the payment of a dividend of 44 per cent., making, 
with 23 per cent. already paid, 7 per cent. for the year. This will absorb 
£8,080 Us. 7d., leaving & balance to carry forward subject to fractional adjust- 
ment of income-tax, of £118 188. 6d. The Hon.C. A. Parsons and Mr. Simpson 
retire by rotation: both are eligible, and offer themselves for re-election. The 
auditor, Mr. Arthur Rutter, also offers himself for re-election. 


Anglo-American Telegraph Company. 


THE directors’ report, to be submitted to the meeting to be held to- 
day, 7th inst., reads as follows:— 

The total receipts from July Ist to December 81st, 1901, including the balance 
of £6,378 13s. 11d. brought forward from the last account, amounted to £185,278 
19s. 7d. The traffic receipts show в decrease of £2,761, as compared with the 
half-year ended December Zist, 1900. The total expenses of the half-year, 
including the repair of cables, &c., as shown by the revenue account, amounted 
to £68,513 178. 5d., being a decrease of £6,862 78. 6d. over the corresponding 
period of 1900. The directors, under the powers conferred upon them by the 
articles of association, have, before declaring the net profits, set apart the sum 
of £12,000 to the renewal fund, leaving a balance of £109,765 2s. 2d. Interim 
quarterly dividends of 15s. per cent. on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, were paid on November Ist last, absorbing £52,500. 
leaving a balance of 457, 5 2s. 2d, out of which the directors recommend the 
proprietors to declare final dividends of 16s. per cent. on the ordinary stock, 
£1 10s. per cent. on the preferred stock, and 2s. per cent. on the deferred stock, 
amounting to £56,000, making a total distribution for the year ended December 
81st, 1901, of £8 1s. per cent. on the ordinary stock, £6 per cent. on the preferred | 
stock, and 28. per cent on tbe deferred stock. The balance of £1,265 2s. 2d. will 
be carried forward to the next account. The cables and landlines of the com- 
pany are in good working order. In accordance with the articles of association 
two directors of the company, Mr. F. A. Bevan and Mr. C. Burt retire at this 
meeting, and, being eligible, offer themselves for re-election. Mr. Ernest 
Cooper, F.C.A., and Mr. John Gane, F.C.A., the auditors, also retire and offer 
themselves for re-election. 


Dublin United Tramways Company (1896), Limited. 


THE report of the directors for the balf-year ended December 31st 
last, submitted at the meeting beld in Dublin on 4th inst., states 
that the directors have declared a dividend for the half-year at the 
rate of 6 per cent. per annum on the pref. shares, and at the rate 
of 6 per cent. per annum on the ordinary shares. These dividends 
will absorb £34,949, leaving a balance of £4,668 to be carried for- 
ward, after writing off £1,000 from preliminary expenses. In 
addition to a full half-year’s interest on the debentures, a further 
£1,891 has been charged against the revenue for the half-year, pro- 
viding for all the interest under this head to December 31st, 1901. 
A sum of £1,475 in excess of tbe full half-year's “ wayleaves," 
payable to the local authorities, bas been similarly charged, во as to 
clear them up to the last gale days. The rates and taxes charged 
against the last balf-year's revenue are £2,028 in excess of the corre- 
sponding period in 1900, and are fully charged up to December 31st, 
1901. A policy has been effected with the English and Scottish 
Law Life Insurance Company to insure the payment to the co pany 
at the end of 38 years of the discount on the * B" debenture issue, 
and the premium for the half-year has been charged against revenue 
The directors have always considered that no charge should be made 
against revenue in respect of the large amount of obsolete property, 
such as cars, borses, &c., which were necessarily sold at a loss in 
connection with the conversion of the tramway system from horse 
to electric traction. This principle has been acted on in all similar 
undertakings of which the directors have any knowledge, but 
deferring to the views of the auditors, £8,049, part of the difference 
between the sum at which the horses stood in the books of the old 
company, and what they realised when sold, was charged against 
revenue and reserve, and the balance—namely, £7,076—was placed 
to a special suspense account, with a view of writing it off out of 
revenue in future half-years. The directors have now the authority 
of the auditors for saying that, in the event of the shareholders 
approving of this item of suspense being charged to capital account, 
the same as the losses incurred on all other items involved in the 
conversion of the tramway system, the auditors will offer no 
objection. 


At the meeting of the Dublin United Tramway Company 
on 4th inst, Mr. W. M. Monrnuy, the chairman, said that 
the cost of the electric working was £14,990 in 1900, and 
£6,990 in 1901, a saving of £8,000. This item contained 
the whole cost of generating and distributing the electrical 
energy for working the tramcars. It worked out at 564d. per 
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unit, including the engineers’ salaries, and he doubted very much if 
this could be beaten by an electrical station in the kingdom. The 
total number of passengers carried in the half-year was 23,816,084, 
& record number, equal to the moving of the whole population evory 
three days, while the cars had travelled a distance equal to five times 
round the earth in a week. The traffic receipts per mile were 8°70d., 


compared: with 8:48d. in 1900, and the expenses 4°728d., as against 
5:02d., the proportion of expenses to receipts being 51 88 per cent., 
compared with 56:09 per cent. 


Brompton and Kensington Electricity Supply 
Company.—The directors announce a dividend at the rate of 9 
per cent. per annum on the ordinary shares for the half-year to 
December 31st last, making, with the interim dividend already 
paid, 8 per cent. for 1901, carrying £7,000 to depreciation account 
and £2,961 forward. 


British Electric Transformer Manufacturing Com- 
pany.—Interim dividend for the half-year ending December 31st, 
1901, at the rate of 10 per cent. per annum. 


The Electric Lighting and Traction Company, of 
Australia.—The directors recommend the payment of a dividend 
of 6 per cent. per annum on the preference shares of the company 
for the year ended August 31st, 1901. 


North Metropolitan Electric Power Distribution 
Company.—A meeting of this company was held at Surrey House, 
W.C., on Tuesday, but the proceedings were conducted in private. 


TRAFFIC RECEIPTS. 


Blackburn ation Tramways. dr receipts for the week ending Jan. 
81s$ were £ correspon last year, 2555; jc parse £22, Total 
to date, £2,768 corre 


ding week 
nding period last year, £2,421 ; increase £349. 
Miles of track open, 1 


Бас 1 and Fleetwood e wav che recel 


for the week ending 
ruary lst were 2145; corresponding week 


$ year, £148 increase, 
period last year, £675; 


24 Total recupe to date, £780; ocorre 
increase, 

Bristol Damas and Carriage Company 
January 81st were £8,811; 
crease, £199. 

British Electrio Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending January 24th :— 


The receipts for the week ending 
corresponding period last year £8,612; in- 


Croydon* а 654 492 — 8 9,169 1,858 — 
Devon ee 898 — — 1 4891 = == 
Dudley—8tourbridge 614 104 — 2,046 881 — 
Gateshead 628 — — 2,122 — — 
Oreenock- Pt. Glasgow 874 204 — ,240. 625 — 

artlepool 70 — 6 694 16 — 
Kidderminster 86 8 — 802 80 — 
Oldham—Ashton 449 — 24 544 — 102 
Poole .. 176 — — 8 614 — — 
Potteries 1,847 48 — 8 4,048 62 — 
Southport 116 20 — 406 48 — 
South Staffordshire} 706 22 — 25859 118 — 
Swansea T 410 53 — 1,859 111 — 
Taunton es T 51 — — B 177 — — 
UH ee ео 189 — — 648 — ==» 

olverhampton Dist. 131 88 — 871 227 — 

* Partly horse. 1 Partly steam. 


Central London Railway.—The receipts for the week ending Feb. Ist were 
£6,684; corresponding week last year, £7,112 (includes Queen's funeral, 
Feb. 2nd, 1901); decrease, £428. Total receipts to date, £32,879; corre- 
sponding period last year, £30,578; increase, £2,801. Miles open, 6. 


a. and South London Railway.—The кесене for the week ending 

Feb. 2nd were £8,021; corresponding week $ year, £1,962; increase, 

£1,059. Total receipts ‘to date (5 I weeka), £15,077; corresponding period last 
year, £10,010; increase, £5,067. Miles open, 61; ; last year, 43. 


Dover Corporation „ооч —The receipts for the week ending 1 
Ist were £164 бв. 04d.; corresponding week last year, £199 178. Cd. ; 
crease, £24 Qs. Od. Total to dace, £818 1s. 14d. ; corresponding period last 
year, £775 1s, lld.; increase, £97 19s. 24d. Miles of track o ‚ 8. Car 
miles run, 1902, 5, 102; 1901, 4,595. Number of cars, 1902, 19; 1901, 11. 


81st were аз 8 :—D. 
total, 23,808 6s, 7а. ; correspond g . U. T. 

4s. 8d.; B. S. D. Go., 47613 118. 6d.; total, £3,721 168. 2d.; increase, £81 9s. 5d. ; 
aggregate to date, £19,186 168. "s .; last year, £17,283 178. 10d.; increase, 
£908 18s, 8d, Mileage worked 46 


Glasgow Corporation Tramways. N for week ending January 25th, 
£10,639 ; corresponding week last yeur, £8.160; . to date, £418, 610 
19s. 11d.; corresponding period last year £820, 097 178. 4 


Liverpool Overhead Railway.—The receipts for the a ending Februnry 
2nd were £1,272; corresponding week last year, £1,404; decrease, £132. 
otal to date, £6 ‚9861; corresponding period last year, 27.398; decrease, 
£531. Miles open, 6 miles 67 chains; last year, 2 miles 40 chains, 


STOCKS AND SHARES. 


Wednesday Evening. 
THE speculative fever in the South African Market remains the 
prime factor in Stock Exchange dealings, and many instances are 
noticeable of investors selling their higher-class shares in order to 
provide funds for gambling in Kaffirs. The Electricity Supply 


department is not wholly free from this influence, but its prices 
are remarkably well maintained, probably because of the large 
number of buying orders which follow each other persistently day 
by day. There is further strength to record in the telegraph 
section, which is still being hunted over by capitalists on the look- 
out for a bargain. In the railway market the principal move isa 
firming up in Central London issues. 

Dividend announcements on Electricity Supply shares are late in 
making their appearance this year. The St. James's and Pall Mall, 
however, has already got its accounts out, and the meeting is con- 
vened for Tuesday next, February 11th. The net earnings amount 
to £36,632 for the year, which allows of the Ordinary shares getting 
144 percent. for 1901. There is no change in the price of the shares, 
The main interest of the week is fixed upon Metropolitans, the 
Ordinary having jumped £1. Good buying, induced by dividend 
prospects, is responsible for this. On Bromptons it is expected 
that a larger distribution will be made than the 6 per cent. declared 
this time last year, and the Ordinary bave risen 1, while on Kén- 
singtons we look for about the same as before. Considerable specu- 
lation upon the City of London dividend will be set at rest by the 
declaration of between 44 and 54 per cent. Those who are hoping 
for the middle figure may not be disappointed. The Westminster 
dividend at the rate of 11 per cent. per annum has produced no 
alteration in price, but Edmundson’s are inclined to harden upon 
optimistic estimates as to the results for the last half of 1901. 
County of London Debenture stock has risen a point, and there is 
almost a Debenture famine in the market. Smithfield Market 
Ordinary have declined to 2, at which they are practically un- 
saleable. 

In the Traction Market British Electrics command a brisk busi- 
ness, but there is no quotable alteration. The special settlement of 
the "Morgan" shares is taking place, and despite the assurance 
that was given as to none of the shares coming to market, there is а 
mysterious tap turned on somewhere, for which it is difficult to 
account. Calcutta Trams are somewhat in demand at 134, and the 
strength of Anglo-Argentine Trams (the Chili scare being at an 
end) is well held, the shares standing at 44. London General 
Omnibus has climbed up from par to nearly 120 in the last six 
weeks. Speculative investors should investigate the position of the 
Bordeaux Tramways Company, the 250-franc shares looking cheap 
at £71 or thereabouts. Good results are being secured by this 
French concern, and there isa small market in our Stock Exchange. 
Blackpool and Fleetwood Tramroad shares are 13, cum the 9 per 
cent. dividend. The report states that the company carried over 
11 million passengers in the latter half of last year. 

Central London Ordinary and Preference are both a little better, 
and City stock—now ex 14 dividend—is widened upward in quo- 
tation. The shares are lost in stock. The latest echo of Central 
London competition comes in the North London Railway dividend, 
which i» r2duced to 64 per cent., the lowest ever declared by this 
company in a second half-year. The scheme for making a “Tube” 
from Cannon Street to Wandsworth and Wimbledon bas been 
officially abandoned. Among the promoters who were interested in 
this ambitious attempt—eight millions was the estimated capital 
required— was the ubiquitous Mr. Ernest Schenk, the Crystal 
Palace chairman, who quite recently bought the electrified part of 
Isle of Man tramways. 

The telegraph market, as hinted above, keeps buoyantly good. 
Anglo-American Preferred has gained another 1 per cent., the report 
being considered less unfavourable than had been expected. The 
fall of £9,600 in the balf-year's takings is partly offset by a reduc- 
tion of £6,900 in expenses. Those who have a profit on their 
Anglo “В” might fairly take it. The Ordinary and Deferred 
stocks are also better. Direct United States shares show a fresh 
improvement. Eastern Ordinary has spurted 2 (making 10 per 
cent. in a fortnight), and Chinas are à up. The senior securities of 
the two Eastern companies are hardening, with the exception of 
Eastern 4 per cent. Debentures. Western Telegraphs continue their 
advance, and there has been quite a sharp revival in West India 
and Panama descriptions, Even thelOrdinary are nearly 15s. once 
more. 

National Telephone First and Second Preference have attracted 
attention, with a corresponding rise of #1 in each, but the 3$ per 
cent. Debenture is weaker. Both this and the 4 per cent. Deben- 
ture are not as scarce as they have been until this week. 

In the more miscellaneous list, Globe Telegraph shares of each 
kind quickly recovered the dividends deducted. last week, and no 
change is made in the quotation. Submarine Cables Trost certifi- 
cates are wanted from America, and are somewhat harder. Henley's 
Ordinary have spurted 10s., and are that amount ahead of Callender's, 
whose Debenture stock, howey ег, is a point harder. India Rubber 
shares at 214 are substantially harder, it being hoped that the com- 
pany will, after all, benefit from the projected Yankee cable in tbe 
Pacific. 


* 
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Present 8 Dividends tor Closing Closing 
Issue. K the last three years. NN e ona 
82.300 African Direct Telegraph, 4 V Debs. [III eee 99 —1C3 99 —103 
25,000 | Amazon eee Co.’s shares, Nos. 1 to 25, 000 . ERN 34— 43 31— 4i 
119,700: Amason Telegraph 5 95 Debs., Nos. 1 to 1,250 Red. Sis 70 — 80 | 70 — 80 
804,720 Anglo-American egraph eee eee [DI eee eee . 50 — 52 51 PIE 53 
8,097,640 Do. do. 6 95 Pref. T oes we [Stock] 6 ) 944 — 954 | 954— 964 


8,097,640 Do. do. Deferred [Ill eee eee Stock £1 . 8 — 84 81— 82 
Ohili Telephone, Nos. 1 to 44,000 eee eee LEI] eee ` eee 34— 4 3à— 4 
Commercial Cable 


165 —170 |165 —170 
1718000 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock 


| 
| 16, Ouba Telegraph coo ces vee eee eee eee 10 5 == 6 5 — 6 
| 12381 Direct Spanish 10% к eee ENT eee eee eee 10 з md 14 E: = 14 
ograp ee eee eee vee 5 — 4 — 4 
6,000 Do. do. 10 Cum. Pref. eve [ID TY) 5 E 94 8$— 9 
| 30,0002 Do. do. 44 Debs. eee eee eee 50 98 —102 98 —102 
| 60,7107| Direct United States Oable ... 20 92— 103 10 — 103 


Direct West India Cable, 4i! * Вер. "Deb, erie} 100 
Nos. 1 to 1, 200 Red 
Eastern Telegraph, Ord. Stock T ee - “ 
ре 3 Pref. Stock gee eee 100 


99 —102 99 — 102 
132 —137  |134 —139 


10 
131— 133 | 134— 14 
109 —114 |109 —114 


100 —103  |100 —103 


100 —108 100 —103 е 
91— 1 93 — 10 xa} 10 |: 
134 — M 134 — 14 xd 133, ae 


Eastern and South rea Telegraph, 4 % Mort. Deb, 100 
Nos. 1 to 3,000, red. 1909 

Do. 4 % Beg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 

Globe x papa and Trust eee eee eee see [11] 10 

do. 6 96 Pref. pee 900 eee 


Great Northern Telegraph, ‘ei 28 — 29 | 28 — 30 
P Halifax and Bermuda Gable, 44 % 1st Mort. Debe.) 100 99 103 | 99 —103 
| within Nos. 1 to 1,200, Hed. 
European Telegraph eee eee eee 38 — 42 38 — 42 
London Platino- Brasilian Telegraph, 6 % Debs. ... ... 102 —105  |102 — 105 “ 
Montevideo Telephone, ae ‚ Nos. 1 to 72,680 ... +— 4 4 Yes 
Do. do. do. 5% Pref., Nos. 1 to 86,492 $— 1 4— 1 ee 
National Telephone, 1 to 590,000 eee eec eee eee 5 3§— 9j 38— 88 313 344 
L Do. 6 Cum. 1st Pref. ees ees LIII 6 11 = 13 12 — 14 е c.. 
. Do. 6 Oum. 2nd Pref. coo . ee 6 11 — 13 12 — 14 
| Do. 5 J Non-cum. Ard Pref., 1 to 250,000 5 4&— 5 | AE 
n Do. A Deb. Btock ве eee 33 ee 94 — 97 93 — 96 944 
Do. Deb. Btock e 4 .. [101—105 |101 —195 1024 
| Oriental Telephone s Hiec, Nos. 1 to 171,504 tally paid 6 1—1 j— 1 
Reuter’s... eee eee eee ese өөө "4e 000 5 % 7— 8 7 — 8 
z eee eee eee eee ee 117 —123 118 —124 
United Biver Plate hone | вее ees eee ese oe 43 е 54 42 zu b 5 oe 
i Do. do. 5% Debs. ry) eee vee e 102 —105 102 —105 909 
West African Telegraph, 5 Y Debse.... bes ee 100 —103  |100 —103 : 
West Ooast of America, Nos. 1—80,000 and 53, 001—853, 008 - — d — А - 
Do. do. 4 % Deks., 1—1, 600 gua. by Bras. Bub. Tel 99 —102 99 —102 
Western Telegraph, Ltd., Nos. 1— ads 7% 122 — 134 | 13 — 134 138 | 12] 
| Do le 5 Debs. and series, 1906 [II] eee see 102 —105 102 —105 eos soe 
| Do. do. 4 Deb. Btock Red. eee ces eee sea 101 —104 100 —103 see ees 
Weat India and Panama eee eos eee eee eee TT 1— ü B — 2 6 eee 
Do. do. do. 6 Oum. 1st Pret. eee eee coe 5 — 6 54 — 6 51 LII 
Do. do. do. 6 Ф Oum. 2nd Pref. ... ө» $us 3 — 4 31— 4} 4 vo 
| Do do. do. 5 T Debs.. Nos. 1 to 1.800 " 100 —103 |1CO —103 28 — 


ELECTRICITY SUPPLY COMPANIES. 


| 100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... | 1| .« | .. | -. | йс #| й— 6 

! Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... iss .. |97 —102 97 — 102 (3s — 
| Brompton & а Кеше Elec. Lt. Bup., Ord., 101 to 19,761 5|6% 69% | 9— 94 | 94— 9i 95 | 95 

Charing Peas a Strand icti "A. Cum. Pref.... 5 * 9 J eee 9 — 91 9 — 94 vee “ewe 

| an eee 5 9 eee 8 — 8 TA 9 eee ose 

| do. do. T Cum. Pref. 5 vee ceo 00е 5 == 53 5 — 54 53 eee 

Do. do. В do. бл ax Deb. Stock Red. | 100 | ... sale .. |103 —105 5 - T 

94,000 Ohelsea Blectricity upply eee ees 5 6 53 oes 51— 6 5 A eee eee 

| Do. do. do. Deb. Btook Rea. .. воа | „ .. 106 —111 108 1111 |. 
70,579 | City of London Electric Lighting, 40,001—110, 579... ids 4 0 е 9 — 10 9 — 10 93 93 

Do. 6 % Саш. Pref., 1 to 40,000 . TAT 12—13 12 — 12 12$ .. 


Do. 5 % Deb. Btock, Scrip. (iss. at £115) all paid 
Do. 41% 2nd Deb. Stock, Prov. Certs., all paid 
Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 
Do. 44 7 do. 6 % Pret, 40,001 —60, 000 
Do. 6 Prov. бепе (all paid) Bd. .. 


101 —104 [101—104 | 1013 


* -— чр — — 


105 —108 106 —109 | 1081 | 107 
8 ee 


ГАШ 6 V Oum. Pref. eee oe 5 — 6 52— 6 
do. 4i 95 1st Mort. Deb. Stock. eoe . 105 —168 |105 —108 
Кеша апа ia, ro Оға. .. : ; 11 — 12 11 — 12 r 
do. | 4% Deb. Stock 103 —106 [101 —104 xd 
Ы ee 11— 12 11— 1$ eee 


F — Ф ыы» 
22 ре 


года Electric Bupply Corporation, Limited, ra Te 
D т do. 


do. 6% Pref. e. 
350,0001 do. 4% 1st Mt. Db. Stock Rd. Stock. é x ee 
96,769 Metropolitan Electric 444 Nit Me to 62,500 sss „% 10 5 6 | .. 141— 155 | 1 4— 163 1518) 159 
230,000: Го. Mortgage Debenture Stock | ... | ... s.. *. 111 —115 111 —115 1133 | ... 
Do. si Mort. Deb. Btock Red. eee eee Stock 0 TES TD 96 =, 99 96 — 99 ` eee 
8,652 Notting Hill Electric i bting eee eee eee eon 10 7 7 eee 15 — 16 15 — 16 eos 
40,000 uS 144% 14% 144125 | 154— 164 | 154— 164. | 15j 


Ч Do. do. 84 De eee 1 ee ee TII —100 97 —100 . 
Smithfield Market Blect. SE IUD e soo eee 5 coe eee TII 2 — 2i 2 тт 23 soe eee 
Do, Бре. oes Gee 100 06 ees eee 80 — 90 80 "= 9) xd pee eee 
65,000 | South London Electricity city Варріу, eo ‘ies 5| ... T ii 2 — 94 | 2 — 24 ves T 
109,518 | Westminster Electric i: 83 Б |18 9 10419 | ... 12 — 13 12 — 13 126 


| * Bubject to Founders Shares, Liverpool Stock Exchange, 
| 1 Unless. : all 3 wa being used as capital, 


shares are f share warrants , profits 
vidends marked ware for a Meat consisting of ehe pul ction one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL OOMPANIBRB.- Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Closing 
Present AMB Dividends for tati 
Issue. S the last three years, | Fun. th. Teb sth. veh ath, ist 
20,000 | British Aluminium 7 Y Cum. Pref. ... re бөз 44— 5} 4— 54 
: 800,000! Do. do. 54 1st Mort. Deb. Stock Red. dis 87 — 91 87 — 91 
62,071 British Blectric Traction өөө TT eoe eee 14 ==” 15 14 — 15 
90,000 Do. do. 69 Oum. Pre. d 123-13 | 1294— 13 
600,000: Do. do. 5 % Perpetual Debenture Btock ... 126 —129 |126 —129 
70,000 British Insulated Wire eee coe cee toe 103) — 11j 95 — 104 
70,000 Do. do. 6 95 Cum. Pref. sae 982 ч 5¥— 6ixd| 52— 64 
50,000 Browett, ped & Co. n is з í— 1 ^$?— 1 
50,000 6 V Cum. Pref. ... B H— 1-4 ц— 1 
105,731 Brush Blecl. } „ Ord., 1 to 105,731 Р © 18— 16 li— 16 
150,000 Do. . . Non-cum. 8 Pret. З " 2 — 91 2 — 9} 
195,000: Do. do. 45 Y Perp. Deb. Btock is ‘es 102 —105 |102 —105 : 
125,000: Do. do. 4% P Perp. 2nd Deb. Stock vas 97 —1CO 99 —102 
30,000 Callender's Oable Construction shares , Nos. 1—30, 000 163 — 174 | 16$ — 17% 
40,000 Do. do. 5 Y Сай. Pref. ... eas bi— 6 54-— 6 
90,0002 Do. do. 44 95 1st Mort. Deb. Stock Red 998 110 —114 |111 —115 
1,969,800 | Central London Railway, Ord. Stock та 58а is 105 —108 |106 —109 
440,100 Do. do. 4 y^ Pref. Btock oe eee ove 105 —108 106 — 109 
440,100 Do. do. Def. do ees T 106.— 109 106 —109 
855,000 = and South London Railway  .. bes 05 — 67 65 — 68 
47,500 | Do. do, Ord. shares Nos. 22,501 to 70,000 .. see ^ 6€$—- 6F-| 6— 
54,000 pP ee Te Mor Hog. Dein, n 5 3 — 3 8 — 84 
Do. 1st Mort. J to 900 0 ; 
100,000! 2200, and 901 to 11,000 of £50 red 99 —104 | 99 —104 
99,261 | Edison & Swan Utd. El. Lgt., “ А” shares, £3 pd. 1 to 99,261 i— В it~ 8 
17,139 Do. do. do. “А” Shares, 01—017,139  ... 2— 8 2— 3 
844,023! Do, do. 'do. 4% Deb. Stock Red ... 78 — 83 78 — 83 
100,000: Do. do. 5% 2nd Deb. Stock Prov. MI a 84 — 89 83 — 88 
112,100 | Electric Construction, 1 to 112,100 ... jus sis 1$— 2} | 1$-— 2łxd 
31,390 Do. do. И Cum. Pref., 1 081, 390... T 21— 3 21— 3 
189,500: Do. do. Perp. 1st Mort. Deb. Stock 97 —101 97. —101 
18,000 | General Elec. Co. 900) 5 Y Cum. Pref. ... oe S 938—101 92— 10i 
150,000 Do. do. 4 Y Mort. Deb yes asi 99 —102 99 — 102 
$5,000 Henley's (W. A Telegraph Works, Ord. ... Se А 164 — 174 17 — 18 
95, Ў 4 Pref. ... 955 — 6 51— 6 
50,0007 Do. Fi do. ort. Deb. 112 —116  |112 —116 
50,000 India-R abber, ims ae and N Works F 20 — 21 21 — 22 
300,000: Do. do. do. 4 y 4 lst ort. Deb (ry) ебе 100 — 103 100 —103 
87,500 Liverpool Overhead . Ord. 009 nes eee [II 51— 5g 53 EZ 53 
7, 500 | Parker (Thomas), Limited, Ord., Nos. 1 to D 500 ... - 15$— 164 | 154—164 
Rosling, Appleby & Fynn 6 % Oum. Pref. .. sii ds — 19 / to 20/- 
57.950 Telegraph nstraction and Maintenance ... TA ves 35 — 38 35 — 38 
150,0002 Do. 4 95 Deb. Вав. Nos. 1 to 1,500 Red. 1909  ... 102 —104 [102 —104 ist 
95, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... sie 103— 111 | 10§— 11 is 
Do. do. 5 95 Om. Prf. Nos. 1 to 20,000 .. n 5 . | re | jas 51— 6 83— 6 | 51 
540850 Waterloo and City Railway, Ord. Stock  ... ies .. | 100 | 39 3% 333191 — 94 91 — 94 iste: 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated al! shares are fully paid. From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Telephone Construction and Maintenance 3/-—4/- Омь Ashton, and Н Kiectric iiri ), Ord. — 18. 
Regional Elecirio Free Wiring, 17/6 paid, 34 Sl ae 1. Lai pd. 15.10% 


* From Birmingham Sbare Lis». 4 From Manchester Share List. Bank rate of discount 4 per pbs (October 31st, 1901). 


_————— 


MARKET QUOTATIONS, Wednesday, February 5th. 


CHEMICALS, Ko. This week. Last week, Inc. or Deo. METALS. &o, (continued.) This week. Last week. Inc. or Der. 
@ Acid, Hydrochloric per owt. bJ- 5/- g Copper Sheet T ,. per ton £71 £66 £5 inc. 
a „ Nitric per cwt. 29J. 22/. 0 g 4, Вод .. per ton 471 £66 £5 inc. 
а „ Orxalio per owt. B2J- B2/- >. L * Eleotrolytio) Bars . per ton| £63 £55 £R mc. 
в „ Bulphuric,. . per cwt, 5/6 5/6 e 10 i Sheete per ton £75 £70 £5 ine. 
a Ammoniac, Bal .. ‘ per owt. B9/- 89/. e e" ЕЕ Rod „% DOR боп £68 £63 £5 inc. 
a Ammonia, Muriate (crystal). per ton £88 10 £83 10 e » Н.О, Wire per lb. Sid 8d. Id. inc. 
a „ per ton £80 £80 A f Ebonite Rod. - ЎА per lb. 5 / Bj- z 
a Bleaching powder в per ton £1 £1 ve f " Sheet б per lb. 5/- 5/- - 
a Bisulphide of UNDO А per ton £16 £15 55 n German Bilver Wire . per lb. | 1/6 1/6 . 
a Borax e .. per ton £18 £18 h Gutta-percha fine .. . per lb. 8/- RI- 
: Bensole p 00%) +. per gal. 7/- 77 h India- rubber, Para fine per lb. 8,3 3/8 I 
PF per gal. 5/6 5/6 $4 í Iron, Charcoal Sheets per ton| £18 £18 z 
Б Copper жшн . per ton £2010 £19 | 25s. inc. í „ Pig (Cleveland warrants) . per ton 44/9 | 44/3 6d. inc. 
a Lead, Nitrate per ton £24 224 vs „ Forgings, according to size per ton| From #11 | From #11 > 
, n White Sugar por ton £81 £81 í , Borap, heavy. .. per ton 47/6 to 50- | 47/6 to 50 z 
21 Y deve m * per ton | £? 10 £27 10 „ Wire, galvanised No. 8 . per ton £910 | A. e 
a Methylated Bpirit . . per gal. 2/6 2/6 £11 15 to ; 6 inn 
a Naphtha, Solvent (90% at 160° C). per gal. 5/6 5/6 + g Lead, English Ingot per ton | £12 | to #11 - 
a Potash, Bichromate, in casks.. per lb. Bd. Bd. ae 2 " Bheet „ per ton 41810 | we 
a 1 Caustic (78 / 80%) per ton £24 £24 as m Manganin Wire No, 28 per lb. 8/- | R/- 
" Bisulphate . per ton | £85 £85 g Mercury e per bot. | £8 15 | £8 15 
a а Bhellac os . per owt, 125/. 125/- $- | d Mica (in original cases), small .. per lb, | gd. to d. Bd. so 9d 
a Bulphate of Magnesia . per ton £4 10 £4 10 ў l^ “2 „ medium per Ib. 1/9 to 2/9 1/9 to 2/9 
a Bulphur, Bublimed Flowers .. per ton £6 | £6 5 „ large. per lb. 8/8 to 7/8 | 8/8 to 7 
a 10 5 per ton £5 10 £5 10 pP hosphor Bronze, plain castinge per lb, 117 d. to 1/2 1134. to 1/2 
90 Lu . per ton £5 £6 Wie p - rolled bars & rods per lb. I/ во 1/8 | 41/- #0183 
^ Seda, Caustic T white 70 %) per ton £10 15 £10 15 va p a sig ds &sheet per lb. From L2 | From 1.2 
а „ Crystals .. „ рег ton £B £8 o Platinum - per o£. £4 1 £41 
a Bichromate, casks per lb. 24d. 24d. ч Silicium Bronze Wire per lb. | 104, to 1/- | 10d. to 1/- 
í Steel, Magnet, acc’d’ng to desc' pn n perton| From £16 | to £40 
METALS, &o. a „ in bars А Р £58 £58 e 
11210to 4109 10 to мо ino 
b Aluminium Ingots, in ton lota рег ton £148 £148 9 Tin, block e рег top { £11810 | £110 10 ]| ~ 
90 Wire, in ton lots per ton £224 T 9 un foil per lb.) 1/6 | 1/6 
b Sheet, in ton lotis per ton £191 £18 "n wire, Nos. 1 to 16 * . per lb. 1/5 | 1'5 
p Babbitt’ в metal ingots.. per ton £15 o £125 415 to 2135 p White Anti - friction Metals — | 
e Brass (rolled meta! T to 12") basis per lb, | d. и White Ant” brand. per ton £85 to £65 | £85 to £65 A 
с Tube (brazed) .. per lb. | | j Үагпв,2/10в Grey Cotton, on вр i" per lb. Id. | 7d, e 
[4] " 11 (solid drawn) e per lb, j " 8 lea. Е la . per lb 62d, | 52d. * 
e€ „ Wire, basis . per lb, 62d. 63d * 1 0 8 ply 10 Ibs. Russian per Ib, qn. | “+ 4. e 
р Copper Tubes (brased) por lb. Rid. "Ed. у „ 10 los. Russian, single .. per Ib. | IId. d ‘ 
: (solid drawn) .. per lb, «id "id. f á 189 ibs, Jute rove .. рег top £1926 £10 2 8 > 
$ Copper Bars (best selected) .. per ton 4 k Zino, Sb. (Vielle Montagne bnd.) per toD £22 £21 10 105. ine. 


a Messrs. G. Boor & Oo. 


o Messrs, Frede 


f India- Rubber, G.-P. and Teleg. Works 
Qu b The рип Alcininium Соз: Lia Quotations 1 James & N (Co., Lid. Quoteti 
applied БУ] 4 Messrs, F. Wiggins 4 ‘Wopplied by) ¢ Messrs: Bolling & Lowe | supplied by гм 
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METAL MARKET. — Fluctuations in January. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


EARTH CURRENTS DERIVED FROM DISTRIBUTING 
SYSTEMS. 


By E. Bastin WEDMORE, Associate Member. 
(Abstract of Paper read January 23rd, 1902.) 


PARTICULAR interest has recently been aroused in connection with 
the subject of earth currents, principally owing to the consideration 
which has been given to the question of the protection of obser- 
vatories and other places from magnetic disturbances, due to the use 
of the earth as a return conductor in traction work. Although some 
of the questions raised have been of only temporary interest, yet 
as it is certain that wherever there are electrical distribution 
systems there will certainly be earth currents, the consideration of 
the earth as a conductor and of the phenomena accompanying earth 
currents is a subject of permanent interest. 

І am indebted to Mr. Trotter, with whom I was experimenting 
in March, 1900, for drawing my attention to certain early work of 
Heaviside's, which forms the basis of the following considerations. 

The principal conclusions with reference to the magnetic effects 
were arrived at before April, 1900, but I was prevented at the time 
from publishing them, except among interested parties. 

On first consideration it might appear that the magnetic effects at 
any point away from the rails would be produced principally by the 
currents in the immediate neighbourhood, but this is not the case, 
for the magnetic forces due to the long distant streams of current 
are roughly only inversely proportional to their distance. In 
determining the magnetic effects at any point it is necessary, there- 
fore, to consider the magnetic effect due to the current system as 
& whole. 

Should the whole current return by the rails the magnetic effects 
due to the current in the trolley wires and rails would practically 
cancel, except in the immediate neighbourhood. A large proportion 
of the current, however, returns by the earth, and at & distance from 
the trolley wire. The magnetic effects due to the current in the 
trolley wire, therefore, are not cancelled by the return currents. 
In this sense it is correct to say that the effecte are due to the earth 
currente. 

There is, perhaps, something more than an analogy between the 
electric and the magnetic flux. The two fluxes аге always linked 
tovether in closed circuits, and there is a definite quantitative 
relation between the two. 

We are familiar with the calculation of magneto-motive force in a 


closed magnetic circuit, from the current flux passing through that 


circuit, from the relation :— 
4 т X current flux = magneto-motive force 
or line integral of magnetic force. 

In general, in any magnetic system produced by a corresponding 
current system, we may calculate the current passing through any 
closed curve by taking the line integral of magnetic force round that 
curve and dividing by + 7. 

The first practical deduction to be made from these considerations 
is, that at any point where the magnetic flux is relatively weak, the 
current must also be relatively weak. 

On the assumption that the conductivity of the earth is uni- 
form, and that the return currents enter and leave at points, it 
may be shown that the magnetic force directly due to the earth 
currents has no vertical component. If this is so, then no part of 
the vertical component due to the current in the trolley wires and 
feeders is cancelled by the earth currents. We may see, also, that, 
except close to the line, the magnetic field due to the current in the 
trolley wire will have no horizontal component. In the hypo- 
thetical case, therefore, the horizontal component is wholly due to 
the earth currents and the vertical component to that portion of the 
trolley aud feeder currents that is not cancelled by the rail return 
current. 

Should the assumptions made not be representative of the real 
conditions, then, in the real case, some portion of the vertical com- 
ponent will be cancelled, and the magnetic field reduced. The only 
exception to this would occur in case there were a large conducting 
system lying in and parallel with the current stream, and having 
good electrical connection with the earth. 

As the above allocation of the horizontal and vertical components 
of the magnetic forces is of considerable importance, some amount 
of explanation is desirable. Take the simplest hypothetical case in 
which a certain current goes from a to B in an insulated conductor 
lying on the earth’s surface, and returns by the carth, entering the 
earth at the point в, and leaving it at the point л. The magnetic 
field due to the current in the insulated conductor will be a 
circular one, the lines of force entering and leaving the carth’s 
surface at right angles, so that at the surface there is no horizontal 
component. 

Consider now the current flux entering the earth at the point в. 
The current will tend to spread out uniformly in all directions, its 
density decreasing with the square of the distance and the potential 
varying inversely as the distance. 


Now the magnetic field due to a current entering the carth’s 


surface at в and diverging uniformly will obviously Le symmetrical 
about a vertical axis. It will have equal strength at equal radii at 
points on the earth’s surface and in planes parallel to it. Assume 
for the moment that the current arrives at B along a straight vertical 
wire, then any closed curve on the earth's surface including the point в 
wil include the whole current. We have now found two con- 
ditions, namely :— 

(«) Uniform, aud therefore circular, distribution of the magnetic 
field, the circles having circumferences of 2 т 7. 
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(b) Line integrals round these circles to be all equal and to have 
valve 4 т с. 

The field strength, therefore, at any point, will equal 2 c/r. The 
field at the surface, however, due to the long wire bringing up the 
current to the point B will = c/r, thercfore the field around в, due 


р 


B а, 
Fic. 1. 


> 


to the diverging current flux, which is what we require, will also 
equal c/r. It is obvious from symmetry that there can be no vertical 
component. 

We may now resolve our forces due to the systems at 4 and B. 
For the horizontal component, if в is distant d from 4, then the 
force at any point p distant 7, and r, respectively from B and a = 
c d/r, т, in absolute units. 

If the curreat is fed along a wire from a to в, the vertical com- 


ponent at p = ; (cos 6; + cos 63) where ? = perpendicular 


distance of p from the wire and Ө, and 0, are the angles between 
the wire and ri and 72 respectively. It has already been shown 
that current passing along the trolley line and feeders and returning 
by the rails bas no appreciable magnetic effect except in the 
immediate neighbourhood of the track. For the purposes of 
calculation, therefore, we neglect this portion of the current. For 
the purpose of a first approximation we may guess at two points, 
A and в, at which the current may be supposed to enter and leave 
the earth, and apply the above formule. 

Mr. E. Parry has shown that onthe assumption that the principal 
resistance offered to & current entering or leaving the track is in the 
immediate neighbourhood of the track, that the track is uniformly 
grounded, and that all the current enters the rail at one end avd 
leaves it at the other, the amount of current leaving the track from 
point to point follows an equation of the same form as Fourier's 
equation for the heat flux radiating from a long conductor heated at 
one end. Prof. Rucker arrived independently at this result, and 


has shown how to calculate the vertical magnetic effects on the ' 


assumption of the Fourier bar theory and source and sink theory 
combined, and Dr. Glazebrook has worked out some examples and 
deductions from the same. | 

Fortunately I find an intelligent use of the simple formule given 
above leads to quite as accurate results as the use of the more 
complex formule alluded to. : 

Doubt has been thrown on the truth of the fundamental assump- 
tion of the source and sink theory. It has been suggested that 
while the experience of traction engineers goes to show that the 
earth is a very reliable quantity, yet the earth may not be a homo- 
geneous conductor. 
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Now a little consideration will show that the formula deduced 
above for the magnetic effects at the surface of the earth, due to 
return currents flowing through it as a homogeneous conductor, are 
equally applicable to the surface conditions due to certain currents 
in a thin layer of carth. 

As this is a point of considerable importance, I shall proceed to 
show that the theory fits the facts. 

Prof. Rucker has already shown an agreement between theory and 
experiment based on measurements made at Stockton. 1 give below 


0:4 mile. 0:8 mile. 

V. H. V. H. 
Observed S" e. 45 30 t5 15 
Calculated 12.721 17 125 


V = Vertical component. H — Horizontal component. 


the measured disturbances reduced to 100 amperes in the out-voing 
feeder, the line being two miles lony and the observing stations 
0 4 and 0'8 mile distant, along a perpendicular from the centre of 
the line, and with them I give my calculated values on a first 
approximation. The unit used = 10% absolute unita. 

Dr. Edler's experiments covered a much larger area, the most 
distant observing station being ncarly five miles from the track. 


Fig. 2 shows the relative position of the track and of the seven 
stations at which observations were made. From the observed 
forces I have calculated the leakage currents. I have assumed that 
a current flowing through the earth between the points, н k, would 
produce about the same horizontal disturbance as the actual current 
stream, and that а current of uniform strength flowing in the trolley 
wire between the pointe, v v, would produce about the same vertical 
disturbance. The following are the results obtained :— 


Station. | Observed disturbance. 1 пою 
C ene poU uem nup 

No. v. | н From Н From V. 
1 25:2 9:5 | 53 amps 64 атра, 

2 106 | Gi 47 „ 571 „ 

3 4˙3 ! 48 464 ,, 42 „ 

4 0:95 | 1:3 77 „ 66 „ 

5 0˙24 | 0:44 113 ,, 591 „ 

6 1:00 | 14 58$ „ | 37 „ 

7 1:10 | 17 52 „ 363 „ 


Although at first sight this may not seem a striking confirmation, | 


an examination of the figures іп the two right-hand columns, 
together with the diagram, reveals several interesting features. 


1. Exceptat the first two stations, the vertical force appears to 


have been proportionately less than the horizontal, showing that 
some portion of the vertical force has been cancelled by irregu- 
larities in the current streams. . (The line bends outwards towards 
the first two stations, which being the nearest, are most affected 
thereby, thus accounting for the apparent discrepancy.) 

2. The current fed along the part of the line below the power 
house is reversed in direction, thus accounting for the apparent 
reduction of the vertical effects at Stations 6 and 7, without affect- 
ing the horizontal disturbance. 

3. Considering the above, the vertical effects are more uniform 
than the horizontal, which would be expected from the uniformity 
of distribution of the line current as compared with the earth 
currents. 

4. It may be noted that, excepting Station 5, at any particular 
station, there is a good agreement between the currents calculated 
from the two disturbances. The differences between station and 
station are undoubtedly due to variations in the load from day to 


day, the experiments having been made on different days at 


different stations. At Station 5 the whole calculation turns on the 
measurement of a few millionths of a line of force per square centi- 
metre. 

Taking the figures as a whole we may estimate the leakage cur- 
rent as about 60 amperes—not an unlikely value considering the 
length of the line, and the service, 15 motor and two trailer cars. 

The direction of the observed horizontal disturbances is indicated 
in fig. 2. In the case of a current sheet these disturbances should 
be normal to the current stream lines. These lines should be circles 
passing through the points H, H. The dotted lines in the figure are 
portions of such circles, and it will be seen that they are approxi- 
mately normal to the magnetic lines. 


(To be concluded.) 


CURRENT SPECIFICATIONS. 
XC.—LONDON COUNTY COUNCIL TRAMWAYS. 


SUMMARY. 


Estent of Contract.—Supply of either ty or one hundred com- 
pletely equipped electric tramcars for use on the Tooting section 
of the Council's tramways. 

Type of Car.—To be of tenderer's standard designs, so far as he 
deems desirable. ТЬе car is, however, to be double-deck, with 
reversed staircase, and capable of seating in all between 64 and 70 
persons. 

Gauge of Line.—4 ft. 83 in. Е 

Limiting Dimensions. Given, but tenderer to supply with bis 
tender full particulars of those actually proposed. : 

Sand Bones. — Of the Ham or other approved type to be gupplied, 
two for each car. Р 

Life (‘uards.—A sum of £15 per car to be reserved for expenditure 
on this item at the discretion of the engineer. А 

Loof Seats.—To be of the garden lath-and-space type with 
reversible swing backs. ; 

T'upc of Truch. Each car to be fitted with two maximum traction 
trucks, but every tender must contain at least two alternative prices 
for other standard types of bogie trucks. 

Wheel basc.—'To be 4 ft. 

Arrangement. —Each truck is to be so designed that, under normal 
conditions, not less than 75 per cent. of the weight carried by the 
truck comes upon the axle of the driving wheel. . 

Mean Diameter of Tread of Driving W hecls.—30 in. 

Mean Diameter of Tread of Pony Whecls.— 20 in. 

Wheels.—To be steel tired, with cast-iron ceutres. Alternative 
offers may be made for chilled irou wheels. 

Diameter of Main Parts of Axlcs.—Driving axle not less than 4 in., 
pony axle not less than 3 in. 

Brake.—Hand brake to be worked by means of a handwheel 
placed at either end of car to be provided. To be of sufficient 
power to stop loaded car within a distance of 50 ft. when the car 18 
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a loaded car at the rate of at least one foot per second per second 
on the level, and to maintain a steady speed of 12 miles per hour on 
any gradient up to 1 in £0, and 8 miles per hour on a gradient of 
lin 22. The gear ratio is not to exceed 5 to 1, and the teeth must 
not be less than 44 in. in width. | 

The controllera are to be of the rheostatic brake type, complete 
with all necessary resistances, and the usual switch and fuse 
accessories must also be provided. 

As the cars are for use in connection with a conduit system, 
trolley poles and lightning arresters are, of course, superfluous. 

Tenderers must remember that the sum of £40 per car is to be 
reserved in the tender for expenditure at the discretion of the 
engineer. 

In our issue of September 6th last, we commented at length upon 
the general conditions attached to the specification for the generating 
plaat for these tramways. Since the present ones are practically 
identical, there is no need to repeat our criticisms. 
tien Test.—Armature and field magnet windings to with- Mr. Fitzmaurice, the new chief engineer to the County Council, 

a pressure of 2,000 volts alternating for a period of 30 is substituted for Sir Alexander Binnie a3 the arbitrator in cases of 
tes. dispute, thus carrying ont the principle adopted by the Council of 
з. —Exbaustive tests of each motor are to be made in the maki: р (heir own representative judge iu cases in which his own 
22e of the representative of the Council before delivery. employer is one of the parties affected. We still consider this 
perature Rese—~At the end of one hour's full load test course of procedure wrong, and as a matter of principle, and not in 
<rature rise of any accessible part of winding not to exceed any way reflecting upon the deservedly high reputation of the 
F. above surrounding atmosphere. gentlemen who have from time to time acted as chief engineer to 
roller. Two to be provided per car of the rheostatic brake the Council, we trust that protests will be made by firms making 


ling at the rate of 12 miles per hour. An electric braxe is also 
provided, mentioned below, and when used in conjunction with 
ind brake it is to be capable of stopping a loaded car travelling 
rate of 12 miles per hour within ita own length. 

.- To to be provided рег car, capable when working 
ег to accelerate a loaded car at the rate of at least 1 ft. per 
i;ersscond on the level, and to maintain a steady speed of 
it» per bour on any gradient up to 1 in 80, and eight miles per 
л a gradient of 1 in 22. 

rent. —Тһе voltage of the current is 500 to 550 volts, and it 
е conveyed to the motors by means of conductors placed in 
i-rground conduit, and collected by means of a plough to be 
ed with the car, and made in accordance with the drawing 
ed with the specification. 

„эч of Motors.—' To be in accordance with latest modern prac- 
armature coils being wound in separate sections, во that they 
- iy removable. 


complete with all suitable resistances. 
е? Aceessories.—An automatic minimum cut-out, a main 
d. and a watt-hour meter to be provided on each car, also 
оп for connecting an ammeter in circuit if required. 
ning. Twenty-two lamps to be fitted per car, of which 
| te in use at once, in positions named in the specification. 
фей Destination Вогез. —То be provided as specified. 
‘ris —À sum of £40 per car to be allowed for disbursement at 
iscretion of the engineer. 
i of Trade. —All Board of Trade requirements are to be 
17 complied with. 
itd Dates of Delivery.—Tenderer for either section of 50 cars 
de dates at which he can undertake to deliver the cars quoted 
Attention is called to the fact that it is expected the car sheds 
* ready for the cars in October, 1902, but tenderer must be 


2, M necessary, to store the cars until wanted, free of cost to the 


ity for Late Delivery.—£5 per car per week. 

-zd Terms of Poyment.—80 per cent. on delivery of cars into 
Ar cil's car-sheds, 10 per cent. on taking over, 10 per cent. at 
of 12 months. 

(à ef Maintenance.—Twelve months from date of taking over 
ery, 

aliens as to Removal of Fureman.—Satisfactory. 

Lations as to Wages to be Paid to Vorxmen.— See comments 

Ж. 
tion — Proposals.— Not thoroughly satisfactory. See 
rents below. 
ejor Receipt of Tenders.— March 4th, 1902. 


X iue of this specification bas been looked forward to for 
etme with interest by car, truck and equipment manufacturers. 
vars the name of Prof. A. B. W. Kennedy, the Councii's con- 
о electrical engineer, and it bas evidently been prepared with 
cum that its importance demands. The present requirements 
* hundred cars, but as these are only for the first instalment of 
е to be electrified, there is no doubt that the competition 
= гегу keen. 
de Anke ttat the latitude given to tenderers in permitting them 
ша certain limita to quote their own standard manufacture is, 
let the circumstances, wise, and that it will result in the offers 
tE 3irpreciably lower tban would otherwise have been the case. 
X ars are specified to seat between 64 and 70 passengers, and 
i*-tralareto conform to the drawing issued with the specifica- 
1 The popular "reversed " type of staircase has been adopted, 
l à device not usually to be found in tramcars bas been intro- 
х1 Halfway along the inside of the car each seat is to 
ċirided by a partition framed and panelled in oak or other 
pn ved wood, and glazed above the level of the back of the scat. 
es partitions are not to extend across the car further than the 
P the seata, and are presumably forthe purpose of minimising 
UP often а source of annoyance to travellers in public 
E zum of £15 per car is to be reserved in the tender for the 
4 Кп cf an approved form of lifeguard, the details of which 
Ы ett led by the engineer after the contract has been awarded. 
ан of maximum traction trucks are to be provided for each 
1 #, iu addition, every tender is to contain alternative prices for 
net Wo standard types of bogie trucks. Steel tired wheels are 
особей in the tender, but tbe credit may be vamed which 
8 allowed if chilled iron wheels are finally adopted. Since 
| 1 to be ued in connection with a conduit system of 
e» traction, a ploogh carrier of a design shown on a drawing 
» Sed tbe specification is to be coustructed ard attached 
inn truck framing, or in some cther manner proposed by 
ч 19 85 system suggested must allow free play for a dis- 
~ à 4 12 iv. on either ыле of tLe centre of the car. From 
и he plough or current collector will be g£uspended. 
же UNS are to be given in the tender as to the quality 
Sun CompEcsition of the metal used in the construction of 
A ame and truck, as well as a large number of technical 


H 


~* motors, when working together, are to be able to accelerate 


offers for the work. 

The labour conditions should make it possible for the work to be 
wholly carried out in this country. We are glad to note that 
this was so in the case of the plant contracts, and although 
we may complain of their stringency, and may consider 
that the:e clauses have been drawn up far more in the supposed 
interests of workmen than of the industry generally, yet if 
al competitors tender under the same conditions there is an 
element of fairness present which minimises the evil done by the 
working of the stipulations. It is when placed in competition with 
foreigners, who can, if they like, ignore these conditions, since in 
many cases they are inapplicable to them, that the British manu- 
facturer specially feels the hardship of the heavy handicap he is 
under in the industrial race for orders. We are still of opinion 
that the Council has gone beyond its true functions as & purchaser 
in attempting to impose so many conditions as to the manner in 
which the work should be done, and we look forward to continued 
watchfulness on the part of the manufacturing industry in drawing 
attention to unjustifiable proposals on the part of the Council, 
resulting in the final adoption of a set of general conditions fair 
and acceptable to all parties concerned. 


een 


ENGLISH, AMERICAN, AND CONTINENTAL 
STEAM ENGINEERING. 


In continuation of this series in the Engineering Magazine, 
Mr. Dawson deals at length with the Paris Exhibition of 
1900, and deplores the fact of so few British engines being 
seen there. The principal reason of ths was that the political 
animosity of France at the time was running so high against 
us, that people did not care to risk the loss. Now that the 
mantle of hostility has fallen on Germany, we sce the same 
inclination to limit intercourse with that country. We rather doubt 
Mr. Dawson's conclusion that foreigners went away from the Exhi- 
bition believing Great Britain had yielded up ber supremacy, 
because the facts at the time were only too well known. 

The points of Continental engines are briefly enumerated. Our 
own observations in Paris tended to impress us with the complica- 
tion of valve gears and the excellent surface finish in dull black of 
much of the work, а. point that is certainly worth attention. There 
was an engine there which had a novel type of poppet valve, a 
seatlets piston valve, in fact, which shut off steam by dropping past 
the port openings. It isnoted that most alternating or polyphase 
machines had fixed armatures and revolving fields, which often 
served as fly-wheels, and many of the polyphase machines seemed 
heavy when compared with Americau machines of equal output, 
which might easily, however, be a good thing; in some German 
machines lightness was pusbed to such extremes that in one 
case tie rods were put in afterwards. Most continuous machines had 
slotted armatures. Ехсіїегв were generally driven off the main 
sbaft, though the author thinks it would be better to have them 
separate. 

The rated capacity of the Continental machines is generally that 
at which the machine would work for several hours. This, says 
Mr. Dawson, differs from what has been found advisable for 
traction purposes where sudden overloads are frequent. He says that 
the better way is to build both engine and dynamo to be capable of 
carrying for two bours continuously from 25 to 50 рег cent. over- 
loads, and from 50 to 100 per cent. momentarily. It appears that 
in these respects Contiuental practice follows the American. We do 
not kuow that this practice is not in а reuse sounder than the 
English practice of building a traction dyvamo big encugh to run a 
full-load test of eight hours, followed by an overload of 25 per cent. 
for two hours without serious heating. 

American traction generators will not carry this test if rigidly 
enforced, aud we think it should be known to all who have to do 
with the purchase of machinery, that English generators are fully 
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equal to such tests. At the same time, we believe such tests are 
wrong, and that by really mecting them English makers are prac- 
tically selling as 100-K w. machines very much more powerful and 
durable machines than are sold for 100-K W. American or Continental 
ratiog. Indeed, опе continuous current machine at Paris had а card 
on it which made a boast that the machine could stand 20 per cent. 
overload for a short time! We cannot agree that the specitications of 
competent engincers in Great Britain have been correct when they 
asked for two hours’ overloads of 25 to 50 per cent. without 
injurious heating. Under such specifications American machinery 
has competed unfairly, and many machines have been accepted 
through stress of circumstances that could only by a stretch of 
courtesy be said to bave been safely cool. The facts are that 
machines never do carry these 25 per cent. overloads in practice 
except for bricf periods, and that their mean loads are so very 
low, that the much talked-of overheatine does not occur. We know 
of more than one traction engineer who is with us in condemning 
the present system of specifying tests. 

As examples of French steam engine work are cited the engines 
of the Paris Metropolitan Railway with cylinders 41:34 and 70 87 X 
59:05 in. with a crankshaft 19:29 in. diameter in its bearings, which 
are 39:37 in. long. There are three bearings, the central one being 
between the fly-wheel and the generator. These arc placed between 
thetwo cylinders, and the whole of thc fly-wheel stresses must thus 
pass through the central bearing ; not а very mechanical design for 
an engine of 2,500 н.р. The same design is followed by Dujardin, 
of Lille, in the engines of the Orleans extension railway at ‘Thury, 
about three miles from the Quai D'Orsay terminus. The system is 
triphase. | 

Continental engines have a good deal of external finish. English 
work seems to stand a happy medium between this and the American 
slovenliness. Engines are usually of the tandem type, and even for 
traction work, triple expansion is employed as a rule, though one 
can hardly see where designers expect to secure any economy, 
unless it is that accumulators are so much used that an economical 
engine can be employed with advantage. 

The usual German and Swiss typc of vertical engine is the open front 
type with isupporting steel columns. Bearings are self-adjusting 
or spherical, a system introduced, we believe, by Messrs. Hick- 
Hargreaves, of Bolton. The complication of the valve gear is noted, 
and the examination of the low pressure piston is most difficult in the 
steeple triple engines introduced in 1899, for it entails practically 
puling down all the engine. Their great height is against 
them, and now for anything above 1,000 H.. the A E.G. put in 
horizontal engines with supported piston rods, back slides, and tail 
rods. Berlin bas been practically placed in the hands of one com- 
pany for all electrical purposes, hence the Iarge stations and general 
good lay-out. 

The article concludes with a description of the Italian Franco- 
Tosi engine of Legnano. This Italian Company appears to be 
obtaining considerable success. 


HANDLING MOTORS IN 


— синь 


REPAIR SHOPS.“ 


ELECTRIC railway repair shop practice has in America divided 
itself into two general methods of handling motors for repair 
purposes. One method is to take the truck out from under a car 
whenever repairs are to be made on a motor or wheels are to be 
renewed. Theother is to leave the truck under the car and do all 
the work from the pit, lowering armatures and wheels into the pit. 
A great many master mechanics have decided opinions one way or 
the other as to which of these methods is best, but practice is so 
equally divided between them, and so many large roads are found 
on both sides, that one is forced to the conclusion that the difference 
in results between the two methods cannot be great. Indeed, some 
roads are using both, and such find that there is not much difference 
betweenthem, provided the repair shop in eithercase is fitted with the 
right kind of apparatus for fully carrying out the plan of motor 
handling for which it is designed, and the motor equipments are 
also arranged accordingly. Summed up briefly, the arguments 
advanced in favour of each method are as follows:— When the 
trucks are taken from under а car the parts are in plainer sight and 
more accessible than if it is under the car. If the shop is as light as 
it should be, there will be little need for artificial light when 
working over a truck in the daytime, while if the truck is left 
under the car, artificial light must be used in any event. This 
itself is a diead vantage, not because of the cost of the light, but 
because men cannot work as fast or as well around a truck 
by artificial light as by daylight. It is also more agreeable 
for a repair man to work on a truck which is uncovered 
before him on the floor than with his head stuck up in 
a mass of dirty truck and motor mechanism, as he must if 
working from the pit, and better work can be expected of him. 
Truck-bolts are in an awkward position to get at for a man standing 
іп a pit. On the other band, those who favour doing all from the 
pit point to the time required to disconnect motor leads and hoist 
the car body when the truck is taken out from under. Taking the 
truck from under disturbs bolts and connections that would not 
otherwise have to be touched. More floor space is required when 
the trucks are run out from under. If the shops аге as crowded as 
they arc in some large cities, artificial light must be used in any 
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event. Supposing that equally rapid devices are used for hoisting 
and lowering in both cases, the time taken to remove an armature 
by taking it down into the pit, or to remove wheels, would be shorter 
than by running the truck out from under the car, considered purely 
on the basis of the number of operations that must be undergone in 
both cases. But right here comes the question of how mueh tic 
darkuess and inconvenience of things in a pit will iufluence the time 
required, and that is a matter of guesswork. Probably it is sufficient 
to make little difference between the two methods. The equipn «t 
needed in the two cases is radically different. When all work i: 
done from the pit, hydraulic or pneumatic jacks and sectional tack 
for removing wheels must be provided. The pits must be extensive 
enough во that wheels and armatures can be carted away when 
removed and hoisted out at some other point. If trucks are to be 
run out from under, there must be provision for quickly hoisting 
the car body by quick-acting jacks, or, preferably, by a crane or 
red hung from the roof. The latter necessitates strong roof con- 
struction. 


OUR LEGAL QUERY COLUMN. : 


[Questions addressed to the Editors for insertion in this column shou d 
be written on one side of the paper. Free use of fictitious names, dc, 
may be made. Answers are furnished by a duly qualified lacie, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


“ BIRMINGHAM " writes:—“I am about to put down a fighting” 
plant to supply about 25 shops rented by varions tenants. 
I do not require to cross any public road, the whole being one 
block of buildings, and I want to know, Is there any Act oi 
power which would stop me supplying the current through meter: 
and charging a price? К 

„„It is quite clear that any person may manufacture and dispos 
of electricity in any manner he chooses. Не may fix his ov! 
price, and ascertain the quantity sold by the use of a meter, withou 
any risk of interference. Ав frequently pointed out in the Erec 


.TRICAL REVIEw, the Electric Lighting Acts are permissive orly 


and while they confer benefits upon those who supply electricit; 
under the protection of a provisional order, they place no restric 
tion whatever on private enterprise. The above statement is abso 
lutely correct in reference to our torrespondent's letter, inasmue 
as all his “consumers” are in one curtilage. No overhead wire 
(the use of which may complicate a case) will therefore b 
neceesary. 


EXHIBITION OF ILLUMINATION 
BY THE COOPER-HEWITT MERCURY 
VAPOUR LAMP. 


AT the opening meeting for the year of the America 
Institute of Electrical Engineers, held in New York Cit 
on Janugry 3rd, the subject for discussion was methods o 
illumination. The chief interest of the evening centred i! 
Mr. Cooper-Hewitt's paper giving further descriptions of bi 
experiments, and in his exhibition of his lamps in operation 
Six lamps in all were on view, one of them being fixe 
vertically over the main entrance to the building, where il 
bright light, which could be seen from a great distare 
proved an attraction and an object of curiosity to th 
passers-by. The remaining five were used to illuminate th~ 
lecture room, one being hung vertically from the centre e 
the roof, while the others projected horizontally at interval - 
round the gallery. These were continuously in operatio! 
during the meeting from 8 to 11 p.m., and by their ligh 
some excellent photographs of the interior were obtain К 
These have been reproduced in the Electrical World of Nes à 
York for January 11th, and amongst them there 18 8 iu 
striking photograph (taken with an exposure of abou: 
12 seconds) of the president, Mr. Steinmetz. Incidentall * 
we may mention that this photo. discloses one thing whic! 4 
might appear strange to an English audience, for Presiden d 
Steinmitz has a cigar in his mouth! The tubes were RU ; 
by the ordinary 118-volt direct-current system, with tà i 
starting devices arranged on the platform. n". 
From Mr. Cooper-Hewitt's paper, the text of which ДА 
given in the same issue of the Alectrical World, xe ата 
that these lamps use currents varying from 1 to 6 ampere: 4 
while the power is approximately 0'5 watt per Qu 
candle-power. With better conditions for economy, 38 SM 
an efficiency as 0°25 watt per spherical candle-power has 0 
obtained. Lamps have been made of varying diameters an 1 
Ҹ 
i 


— 2 


lengths, giving from less than 10 to over 3,000 candles, and 
the author says that thereis no reason why lamps may not 
be made of any size required, and of any desired candle- 
power per inch witbin wide limits, except that there is a 
tendency of the glass to soften when too high a candle- 
power per inch is produced. — 

The Electrical World for January 18th gives two more 
photos. of the lamp itself, with some further particulars of 
its efficiency, and a diagram of, the starting device. From 
this we learn that the lamp over the doorway was of 700 C. P., 
and consumed 0°5 watt per candle with, and 0'4 watt with- 
out, the starting device in circuit. 

Attention has already been drawn in our previous descrip- 
tions of this lamp to its peculiar colour—what our con- 
temporary calls ‘its disagreeable bluish-green colour "— 
owing to the lack of red rays in the mercury vapour. This 
constitutes an objection to its nse for ordinary illumination 
of interiors, but Mr, Cooper-Hewitt considers that for 
ordinary street lighting the merenry lamp is available even 
without the red rays, its light having an advantage over that 
of the ordinary incandescent lamp in being more penetrating 
and effective through greater distances ; while for certain 
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.CooPEn-HEwITT VAPOUR LAMP. | 


kinds of work, involving a strain on the eyes— such, for 
example, as reading and diawing—he considers the absence 
of the red rays to be an advantage, as such light is less tiring 
to the eyes. Не has, however, succeeded in making lamps 
in which the coluur objection is overcome, involving thereby 
a sacrifice on same occasions of the extremely high light 
efficiency obtained by the type shown. 

The greater part of Mr. Cooper-Hewitt’s paper deals with 
his experiments upon the electrical properties of the gas, 
especially its conductivity, which is the most important 
factor in the operation of the lamp. — As the results of some 
of these experiments have already been dealt with in our 
columns in di-cussing the patent specifications (sce ELEC- 
TRICAL REVIEW, May 21th and October 25th, 1901), we 
need not dwell upon them here; but one experiment muy be 
referred to, as it clears away a doubt which had at first 
formed itself in our minds. In this experiment, an ordinary 
lamp about 30 in. in length contained a rod of metal ith of 
an inch in diameter, | rojecting from the negative mercury 
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electrode up to 1th of an inch from the positive electrode, 
and a movable bridging piece allowed this rod to be put in 
electrical connection with the positive electrode. When con- 
tact was made and current passed, and then the contact 
broken, the current passed from the positive electrode direct 
to the mercury instead of to the metal rod in its vicinity, 
although the total resistance over the lamps required 60 volts 
with about 2 amperes passing, while that of the rod was 
practically negligible. 

From this experiment, it appears to us to be quite clear 
that the conduction in the lamp takes place in the gas, and 
not, as we at first were inclined to think from other incidents 
described, along the glass of the tubes. The phenomenon 
described is quite in keeping with the well-known behaviour 
of the electric discharge in low-pressure tubes. It has been 
often observed that while a current may easily be made to 
pass between electrodes in such a tube with comparatively 
low potentials if the electrodes are-well apart from each 
other, the passage of the current demands an extraordinarily 
high potential when the two electrodes are brought very 
close together. In a recent paper“ it has been shown that 
this is due to the fact that under such conditions there is a 
very high fall of potential between the electrode and the gas 
in contact with it, and that this drop of potential is greatly 
diminished when the electrodes are separated further apart. 
Thus in Mr. Cooper-Hewitt’s experiment, the result is in 
accordance with the general behaviour of the electric 
discharge through a gas at low pressure, the resistance of 
the gas-path between the positive electrode and the negative 
mercury being less difficult to overcome than that of th 
short path to the metal rod. 

In determining the resistance of the gas-path itself, the 
author finds that it varies directly with the length, aud 
inversely with the diameter (not with the square of the 
diameter, as in metallic conductors). The voltage between the 
terminals is modified by the density of the gas, there being a 
particular value of the density for which the conductivity is 
amaximum. The author states that he has used other gases 
than mercury vapour, but that mercury has many advantages 
for general investigation. Much care and ingenuity has 
evidently been expended on this work by Mr. Cooper- 
Hewitt, and there is good reason to hope that he may 
soon meet with still further success. We note with pleasure 
the tribute of our contemporary, the Electrical World, to his 
work: “It is positively refreshing to have an experimenter 
in a new field deal with his work in a scientific spirit, instead 
of playing to the galleries.” 


AMERICA FOR AMERICANS. 


WE have been given permission to print the following extract 
from a letter written towards the end of last year by a well- 
known English engineer to his firm in this country :— 
These words indicate exactly the position of affairs in 
America. There can be no mistaking this fact, and the 
moment one enters the States, it seems to be the predominating 
feature in every direction. In the most important, as well 
as the very cheapest, newspapers these sentiments prevail. 
No opportunity is missed to show up America, and (as the 
Commodore of New York Yacht Club said at Sir Thomas 
Lipton's reception and dinner after the yacht race) ** America 
is predominant." | 
This is what every American believes, and on this principle 
they stick to each other through thick and thin, and being 
so full of enthusiasm, and thoroughly imbued with their 
own importance, it helps them immensely to carry on the 
every day affairs of life in a pleasant but plucky manner. 
No opportunity is ever lost of displaying to the country 
what its people are capable of producing, either in agriculture, 
manufacture, or commerce. 99 
I feel that I envy their loyalty, because in this old country 
of Great Britain we are so divided on these subjects, and it 
now seems that Great Britain is for anybody else but a 


* See paper by Prof. Skinner, "Conditions Controlling Fall of 
Potential at the Electrodes in Vacuum-Tube Discharge," Phil. Mag., 
December, 1901. 
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Briton. This is exemplified not only by the large quantity 
of manufactured goods imported, but by the sentiments of 
many of our best and leading daily papers. Many of these 
seem to think it is a virtue to decry their own country, 
and to applaud their American cousins, and what they are 
doing. Itis true that many of the Americans are a sanguine, 
go-ahead people, but with the exception of their railways, 
tramways, and other specialities, most of which are par- 
ticularly adapted to their own country and American ideas, 
I see but little that Britons cannot do equally well, and in 
most cases, at any rate as regards steam engine practice, better. 
If only we could infuse into the British race at home the 
same national spirit and love for their own country which is 
exhibited in America, it would be a good thing for Britons. 

Some of our technical papers have tried to do justice to 
British productions, and for these manifestations of goodwill 
to British trade, one cannot but feel grateful, and my sincere 
wish is that the technícal papers were more read by the 
public. 

In some of our important daily papers, columns and 
columns of leading articles are written about the sentiments 
of Home Rulers, Unionists, and Imperial Liberals, together 
with no end of particulars on sport, whilst the real life and 
blood of the nation dwindles away by our fiscal system of 
free trade and the open door in our colonies. Little or, 
nothing is said in the papers about these important matters. 
An excellent book on this subject has been written by Mr. J. 
Westley Gardner, called “ The Ruin of Rurai England.” 

Again, our British Government commercial policy seems 
not to have been framed upon a good system with the best 
and most up-to-date methods for obtaining good results. It 
is of the utmost importance to British traders that the 
consuls abroad should send home frequent returns of what is 
being done, what is in demand, and everything that relates 
to the commercial interest of this country. But in many 
cases the consuls are not men at all suited for their posts, 
they seem to have been appointed not because of their 
suitability, but because they are the friend of some nobleman, 
and quite irrespective of any qualifications they may have 
for the post. It has frequently happened when the writer 
has been abroad and wanted information that he has had to 
apply either to the German or American consuls, rather 
than to the British, as frequently he was either unable or 
unwilling to give it. In the writer’s opinion the consuls 
should be men of indefatigable energy and perseverance, with 
a full knowledge of commerce and trade generally, possessing 
indomitable pluck and determination, and with a full 
knowledge of the language of the country which they 
represent as well as one or two other modern languages. In 
addition to this, they should be enthusiastic witn a pleasant 
but strong British national feeling. 


WIRELESS TELEGRAPHY v. SUBMARINE 
CABLES. 


IV. 


SIR JAMES PENDER did good public service last week in 
bringing before the notice of the shareholders of the Direct 
United States Cable Company the articles on Wireless Tele- 
graphy v. Submarine Cables which we have been publishing 
during the last month. 

In the electrical press of this country, at all events, those 
· financially or scientifically interested in every branch of the 
electro-technical industry may be sure of honest, impartial, 
and critical opinions, based upon theorctical and practical 
experience, and wholly uninfluenced by what Mr. Whittaker 
Wright would term ** press calls." 

At the meeting of the Eastern Telegraph Company also, 
Sir J. Wolfe Barry, in an admirable speech, discussed at 
great length the pros and cons of wireless telegraph competi- 
tion, and, in addition, laid before the stockholders the reports 
which Sir W. H. Preece and Dr. Oliver Lodge had been 
requested to prepare. The consensus of scientific opinion is all 
against the probability of the Marconi, Lodge, or any other 
system of wireless telegraphy competing with the submarine 
cable. Dr. Lodge, who, if he has not gone to such lengths 


as Marconi, from the practical point of view, is certainly 
equally well aware of what is possible, says: “ To the best 
of my belief, submarine cables will for a long time be pre- 
eminent for the purpose of long-distance telegraphy. It is 
manifest that wireless or open methods cannot compete in 
point of secrecy and certainty with closed or cable methods, 
and could only compete with them in point of speed and 
accuracy by aid of great improvements and new inventions 
involving little less than discoveries.” 

Sir W. H. Preece is equally emphatic, and concludes that 
submarine cable enterprise has nothing to fear, in a com- 
mercial sense, from the competition of ætheric telegraphy. 

The dozen or so opinions we have quoted in the course of 
our articles, with the exception of Mr. Guarini's, are all to 
the same effect, and we think enough has now been said to 
make stockholders in cable companies feel that whatever 
other causes may influence them to the extent of unburden- 
ing themselves of their holdings, the fear of wireless telegraph 
competition should not be reckoned as one of them. 

The following paragraphs from the Daily Mail of the 
9rd inst. are not without their significance :— 


New York, Sunday, February 2nd. 

Advices from Honolulu, dated January 21st, telegraphed here 
from San Francisco, report that the Inter-Island Telegraph 
Company, which has been operating Signor Marconi's system of 
wireless telegraphy since May, 1900, suspended work on November 
25th, 1901. 'The company has not proved a financial success. 

In such work as setting the clocks throughout the islands by 
chronometer from Honolulu the system proved a perfect success. 
But when it came to a question of important commercial messages 
the system could not be depended upon.— Laffan. 


It is now only left for us to express our hearty thanks to 
those who so readily favoured us with their views, and to 
put forward one more conjecture of a highly interesting 
nature, particularly to cable. companies, which we have 
received from Mr. Guarini, as to how that mysterious * S" 
reached Newfoundland. 


Our correspondent writes as follows :— 


The Cosmos, of Paris, which, in the numbers dated January 11th 
and 18th, contained a long and interesting article on trans-Atlantic 
wireless telegraphy, has just published in the number for January 
25th the following letter from an officer in the French army :—“In 
No. 886 of the Cosmos, your correspondent 'N' gives 10 feasible 
explanations, all different, of the signal observed by Mr. Marconi. 
I beg to add to these an 11th. Wireless telegraphy, according to 
its definition, dispenses with wire: but it is none the less true that 
the Hertzian waves follow conductors when they are presented to 
them (¢.g., the antenna). Why, on the occasion in question, should 
they not have followed the trans-Atlantic cable, since at the two 
extremities the wireless station and the telegraph station а'е adja- 
cent. It seems to me that this hypothesis suggests another; the 
English trans-Atlantic cable company would, in such a case, fail to 
see the joke, and would charge forthe use of their property.” It 
must be owned that the hypothesis is an ingenious one. In fact, in 
September, 1900, I and M. Poncelet signalled to the Académie des 
Sciences, Paris (Comptes Rendus, 2nd half-year, pp. 540—541, 
No. 13), an experiment on the metal screens, and they came to the 
conclusion that a conductor subjected to Hertzian waves becomes, 
in its turn, a transmitter capable of acting upon a given recciver. 

Thus the hypothesis mentioned by the correspondent of Cosmos 
becomes feasible. The waves sent out by the Marconi station at 
Lizard Point produccd induced currents in the submarine cables 
ending at Newfoundland, which currents, producing in tbeir turn 
waves going into space either through the water or along the cables 
to the receiving stations, produced a very appreciable effect on the 
very sensitive Marconi receiving apparatus at St. John's, Newfound- 
land. This hypothesis is all the more probable from the fact that 
the Marconi receiving antenna, which it is known was supported by 
a kite, was—according to the illustrations published— bent over 
the sea. 

In other words, it was a case of an action similar to those exercised 
by disturbances of atmospheric electricity, especially lightning, on 
telegraph circuits. It is true that this action is minimised in the 
case of underground wires and submarine cables; it is minimised, 
but it is there all the same. Moreover, the action would become 
very appreciable if the cables were continued by lines passing into 
the air through the earth. It would be interesting to obtain the 
opinions of the cable compauies concerned, and to know whether, 
at the time Marconi was transmitting signals from Lizard Point, 
any disturbances were observed in the receiving apparatus of the 
two stations, e-pecially the Newfoundland station. Even if this 
were not the case, it would not prove that the hypothesis of the 
Cosmos correspondent was erroneous, as the waves might have fol- 
lowed the iron sheatbing of the cables, in which case the effect on the 
receiving apparatus would be negligible, and almost nil. It is true, 
moreover, that the sheathing of the cable is incommunication withthe 
sea water and withthe bottom of the sea, which, according tothe above- 
mentioned note by myself and Poncelet, would render the effect of 
the new radiator (the sheathing of the cable) almost nil, but it must 
not be forgotten that the sheathing of the cable is perbaps not in 
perfect contact with the water and with the bottom of the sea, 
owing to the deposits upon it. And has it not been shown that а 
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telephonic transmission has been sent through а naked copper wire 
laid on the ice? There is a loss at the earth, but the effect of 
better conductivity (thau the medium in which it is immersed) still 
exists. If the hypothesis of the Cusmos correspondent is correct, the 
Marconi transmitter at Lizard Point imitated lightning on a small 
scale. Lightning is very powerful, but on the other hand, its waves 
are propagated in all directions, whereas the Marconi transmitter, 
while less powerful, concentrates its waves by means of the antenna. 
It must, moreover, be concluded that the syntonisation brought 
forward by Mr. Marconi is not sufficient, thatthe waves must not be 
allowed to be propagated ia all directions (even on the cables), 
but mu-t be concentrated exclusively on the receiver. Lastly, the 
fact that both lightning and the wireless telegraphy transmitters 
can exercise a certain iufluence upon wires submerged at the bottom 
of the sea (sometimes at a depth of several kilometres) enables onc 
to believe that in wireless telegraphy at sea the waves are propa- 
gated through the water, as I myself think. (See ELECTRICAL 
Review, May 21th, 1901.) 


ELECTRICITY SUPPLY IN BULK. 


WE print below a copy of a letter which has been received 
by the London Chamber of Commerce from the Board of 
Trade. This letter is certainly a gratifying indication that 
the Doard of Trade share the views of the E.T. Section, that 
while the existing high-pressure regulations of the Board of 
Trade are restrictive and inapplicable to extra high-pressure 
systems (i. e., systems above the Board of Trade high- 
pressure limit of 3,000 volts), the time is not ripe for 
compiling hard-and-fast regulations for these. It appears 
that what is wanted is as much freedom of action as pos- 
sible, to discover by trial and experience the methods best 
adapted to the industrial conditions obtaining in Great 
Britain. Farther, the letter is a sensible recognition 
that the real problem to be solved is of an economic 
rather than a technical nature. The schemes offer great 
potential beuefits to industry and the sanitary condi- 
tions of life. "They should, therefore, have no unnecessary 
restrictions placed on them in such matters as pressure of 
supply, use of overhead wires, sizes or capacity of mains, 
thickness of dielectric, &c., which would tend to aggravate 
the difficulty of securing capital and earning a reasonable 
return upon it. 

The Board of Trade being broadly prepared to consider 
each case on its merits, it is important that individual under- 
takers should not risk the creation of undesirable precedents 
by proposing to. or accepting from, the Board of Trade 
conditions which will prejudice subsequent undertakers. To 
provide against this, the Power Schemes Committee of the 
Electrical Trade Section will continue in existence as a 
medium for conference among clectrical engineers and under- 
takers concerned with such schemes. 


London Chamber of Commerce. 


Sir,— With farther reference to your letter of June 19th, 1901, 
enclosing a memorandum from the Sub-committee of the Electrical 
Section of tlie London Chamber of Commerce, on ‘ Electrical Power 
Distribution Schemes,” I am now authorised to inform you that the 
Board of Trade bave not found it possible to settle any general form 
of regu'ations for extra high pressure. 

Ma» iun Pressure.—The Board of Trade have never fixed any 
general limitof pressure. A limit of pressure is made ia each case, 
as à necessary item of the description of the system. The Board of 
Trade are prepared to consider any description of methods of 
working when tbe undertakers specify in detail the precautions 
which they propose to adopt, and when they conviace the Board of 
Trade that the use of high pressure is justified by the commercial 
conditions of the undertaking. 

Marimum Power.—The Board of Trade have never fixed any 
general absolute limitation of the siza of mains. They are advised 
that while the use of mains carrying very heavy currents may 
involve risk of danger to the public, the limitation of power in the 
case of extra high pressure mains may be considered chiefly with 
rcference to the continuity of supply, the number of mains, their 
duplication, and the arrangement of the districts to be supplied. 

Laying and Protecting of Cables. — The regulation which principally 
affects the mode of construction of mains is No. 33 as follows :— 

Where any high pressure electric line is laid beneath the surface 
of the ground, efficient means shall be taken to render it impossible 
that the surface of the ground or any neighbouring electric line or 
conductor shall become charged by leakage from the high-pressure 
electric line. 

No regulation could be more elastic than this. It is open for 
undertakers to propose any method which they consider suitable. 
Onc method which has been approved is the use of a metal sheath 
in addition to the lead covering; others have been approved. 

Thickness of Dielectric in Cables.—No regulation making a parti- 
cular thickness of dielectric, in the case of cables intended for extra 


high pressure, has been made by the Board of Trade. 
follows :— 

Every high-pressure conductor laid after the date of these 
regulations shall be continuously covered with insulating material 
to a thickness of not less than one-tenth part of an inch, and in 
cases where the extreme difference of potential in the circuit 
exceeds 2,000 volts, the thickness of insulating material shall not 
be less in inches or parts of an inch than the number obtained by 
dividing the number expressing the volts by 20,000. 

“ High pressure” is limited by definition to 3,000 volts. 

Regulation 10, also applicable only to “high pressure," is as 
follows .— | 

A high-pressure circuit shall not be brought into use unless the insula- 
tion of every part thereof has withstood the continuous application, 
during one hour, of pressure exceeding the maximum pressure to 
which it is intended to be subjected in use, that is to say, in the 
case of every electric line a pressure twice the said maximum 
pressure, and in the case of every machine, device, or apparatus, a 
pressure of 50 per cent. greater than the said maximum pressure. 

The undertakera shall duly record the results of each test. 

Each case of extra high pressure must be considered on its 
merits, for the present. 

Permission to Use Bare Overhead. Wires.—The regulations for 
" aerial lines" do not apply to cases of extra high pressure. | 


The following letter was sent by the Board of Trade to the 
London Chamber of Commerce on February 23rd, 1892:— 


Board of Trade (Railway Department). 

Sir,—With reference to the letter addressed by the London 
Chamber of Commerce to the President of the Board of Trade, 
enclosing a copy of a memorial signed by a large number of elec- 
trical engineers and representatives of electrical firms in the United 
Kingdom, urging that this department should not lay down asa 
settled principle that no overhead conductors for the sapply of 
electric energy should be allowed, but that, in rural districts at 
Је ist, the circumstances of each particular case should determine 
whether overhead work should or should not be sanctioned, I am 
directed by the Board of Trade to say that the memorial in question 
appears to have been prepared uader a misapprehension of the 
practice of this department. | 

The Board of Trade are of opinion that, as a general rule, the use 
of overhead wires js accompanied by many disadvantages, both as 
regards the safety of the public and the efficiency of the supply of 
energy, aud they think it is most desirable that mains for the 
supply of energy under provisional orders or licences should, 
wherever practicable, be placed underground. 

They have not, however, laid down any absolute rule that over- 
head wires shall in no case be employed, and while they have 
declined, in the absence of any special circumstances, t5 approve of 
a system in which the use of such wires was contemplated as а 
permanent arrangement in the central and populous portions of a 
town, they have on various occasions, where the circumstances 
appeared to justify it and the local authorities approved, authorised 
the employment of overhead wires in rural districts or the out- 
lying or less populous portions of towns. 

The Board of Trade see no reason to depart from the practice they 
have hitherto adopted of considering each application for permission 
to use overhead wires on its merits, having regard to the special 
circumstances of the district. 


Reg. 9 is as 


I am, &c., "E 
(Signed) Henry G. CarcnarrT. 


The Board of Trade are prepared to consider the use of bare over- 
head wires when the undertakers specify in detail the precautions 
which they propose to adopt, and when they convince the Board of 
Trade that the use of such wires is justified by the commer: ial 
conditions of the undertaking. ' 

Sub-Stations and Transformers on Consumers Premises.—The 


"Board of Trade are prepared to consider proposals for the supply 


of extra high pressure to sub-stations above ground. 
Yours faithfully, 
(Signed) ALEX. P. TROTTER. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. | 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


1.475. An improvement in feeder pillars for electric traction." C. Beck- 
INGSALE. January 20th. 

1,490. '*An electric mechanism for operating electric time circuits and the 
like." Н. WnHibBovuNE. January 20th. 

1,196. ‘Improvements in electric switches." 
and E. SKINNER. January 20th. (Complete.) 

1.528. * An improvement іп the manufacture of incandescent electric lamps." 
P. ScHAnr. January 20th. ‚ 

1,534. “Improvements in electiic light fittings.” G. Markt. Janunry 20th. 

1,597. Improvements in and connected with insulators for closed conduits.” 
W.GuiurFITHs and B. Н. BEbELL. January 20th. 


H. H. Berky, P. Е. W. Simon 
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1,546. “ Improvements in electric cars operated by the overt ead conductor 
tystem." H. McGriiivmay, Janoary 20th. 


1, An improvement in parallel-series switckes for dimming electric 
lamps.“ E. T. TunNER. January 21st. 


1,575. Improvements in or relating to electrical traction." B. BoNNIESEN. 
January 21st. А 


1,654. ‘ Improvements in trolley pole connections and covers for tramcars 
and the like.“ J. W. BLAKEY and E. DEIGHTON. January 218. 


1.684. A method for producing electrodes for electric accumulators." E. W. 
JUNGNER. (Date applied for under Patents, &c., Act, 1901, January 22nd, 1901, 
being date of application in Sweden.) January 4184 (Complete.) 


1,688. ‘Improvements in the electrolytic separation, deposit and refining of 
zinc.“ Н. Pawecx. January 215%. 


1.735. Improvements in electrical instruments." A. W. PnicE and 
OnourToN & Co., тр. January 22nd. 


1,787. ‘Electric sweating robe." A. PuiLLIrs. January 22rd. (Complete.) 


1,744. “An improvement in motor-starting rheostats.“ А. TOwNsEND. 
January 22nd. 


1,765. “ Ар improved two-phase motor starting switch." А. Зозмез and W. 
Lanopon-Davigs. January 22nd. 


1,766. "Improvements in arc lamps." C.D. ABEL. (Siemens & Halske 
A. G., Germany.) January 22nd. 


1.767. Improved devices for varying the speed of continuous current elec- 
tric motors.” A. G. BLoxaM. (The firm of Couffinhal et ses Fils, France.) 
January 22nd. : 


ai ce “ An improvement in elcctiic bel] pushes." C. Н. Burr. January 


1,7723. Improvements relating to telephone systems.” Е. Р. Bairp. Jan- 
uary 22nd. 


1,780. ‘‘ Improvements in transmitters (or receivers) for transmitting elec- 
trical waves through earth and water for stecring torpedoes, signalling and the 
like purposes.” C. G. G. BnauNERH T LMI. Janvary 22nd. 

1,808. “А new appliance or device for facilitating changing the trolley 
pulleys of overhead electric trámcars {rom one cable to another.“ J. BoxLAx. 
January 23rd. 

2o An improved method of laying cables." G. C. HURBELL. January 
rd. 

1,951. “Improvements in the method of control of friction brakes, valves and 
the like by electro-magnets." J. G. CHILDS, January Ard. 

1,857. “ Improvements in prepayment electricity meters." L. Јонквом and 
R.HonNBv. January 23rd. 

1,874. “Improvements in controllers for electric motors." Т. S. PERKINS. 
Jenuary 28rd. 

1,888. ‘Improvements in systems of electrical distribution." В. Hopkinson. 
January 24th. (Complete.) 

1.894. Improvements in electric lighting arrangements for theatrical and 
similar scenic effects." W.J. PHitipson. January 24th. 


1,902. Improvements іп telegraphic printing instruments.” J. WHITCOMBE. 
January 24th. 


` 1,910. "Improvements in electricity meters," K. ANDERSON. January 24th. 


T and A high-tension electric currentcommutator." J. A. Ссмру. January 
t LJ 


1,961. Improved method of heating metals in electric baths." J. GinRLoT: 
January 24th. 

1,907. ‘‘ Improvements іп the manufacture of electric cables for telegraphic 
and telephonic purposes." H.W. Dover. January 24th. : 

1,9814. An improved electric transformer.” W. T. STUTCHBURY and С. 
Gorick. January 94th. (Complete.) ` 
7 2,018. ‘Improvements in junction boxes for electric wiring." J. WALDRON 
and E. WHiTE. January. 25th. 


2,019. '*An improved coupling socket for electric wiring." J. WALDRON and 
E. WHITE. January 25th. 

2,024. “Improvements in or appertaining to electrically-propelled tramcars 
and other vehicles." A. HILL. January 25th. 


2,075. “ Improvements relating to overhead tramway wires." J. T. PEARSON. 
January 25th. Я 


2,034. “Improvements in electric arc lamps." Н. BAGdET. January 25th. 
2,085. ''Improvements in electric aro lamps.“ Н. Влосьт. January 25th. 


2.058. Improvements in rail bonds or connecting strips for the rails of 
electric railways.“ G. B. BLANCHaRD. January 25th. 


2,065. Improvements in or relating to driving gear for electrically-propelled 
vehicles." W. L. Wisk. (The Maschinenfabrik Oer:ikon, Switzerland.) 
January 25th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Р. Thompeon 
and Co., 829, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1800. 


9,061. ''Improvements in er connected with electric brake for electrically 
propolied vehicies.” F.C. Newell. Dated May 16th, 1900. When the motor 
on electrically-propelled curs runs as а generator to supply current to a 
local braking circuit, an electro-magnetic switch is included to shunt part of 
the current round the field coil of the motor if the current becomes excessive. 
Tbe coils of this regulator surround fixed pole-pieces and movable cores which 
are connected by а crosshead carrying the flexible switch arm. When lifted 
into contact with the metal plates on the underside of the support for the 
crosshead, the shunt circuit which includes resistance coils is completed. The 
apy liance is conta ned i» а рох furnished with a cover carrying these coils and 
binding posts as indicated. 3 claim-. 


9.084. ''Imprcvemsnts in aro lamps." А. Ө. Stockwell. Dated May 16th, 
1900. Relates chietly to brake wheels in arc lamps. 9 claims. 


9,110. “improvements in contact pleces for transmitting the current from the 
fixed base to the revolving or swinging top of electric search light projectors." M. 
Paul. Dated May 17th, 1900. The base of the lamp is fitted with two rings 
which rub on the contact plugs. The contacts are formed of copper wire 
gauze tichtly rolled ар. Each contact is fitted in a holder enclosed in а box and 
recessed to receive the cable. A spring is inserted to give & spring contact. 
1 claim. 


9,133. ''An improved process for manufacturing homogeneous plates, more 
particularly applicable for use In electrical condensers.” I.. Lombardi. Dated May 
17th, 1900. (Date applied for under Section 103 of Patents, &c., Act, October 
sist, 1899.) Thin plates or lamir:e, such as are used in electric condensers, 
ave obtained by pouring the fused material upon а liquid mass of lower melting 
point and allowing it to cool. The tilm can then be lifted off. For making 
parattin wax plates mercury is à suitable base. 1 claim. 


9.203. ''improvements in dynamos." С. A. Parsons and G. G. Stoney. Dated 
May 18th, 1900. Consists in automatically adjusting the position of the brushes 
on the commutator of a conti: uous current dynamo, so as to maintain them in 
the position of minimum tparking at nil loads, by means of a piston or dia- 
phragm acted upon cirectly or indirectly by the steam pressure of the driving 
engine or turbinc at a point where this pre-sure varies proportionally to the 
load. In connection with dynamos driven by steam turbines, governed in the 
usual manner, the use of the invention also prevents hunting. 8 claims. 


9,212. “improvements in er [n mre Der with trolley er like enrreat collectors 
for eleotrio railways and tramways.” J. Н. КІНІр. Dated May 18th, 1900. Relates to 
electric railways and tramways with overhead conductors. Relates toa trolley 
rope holding and pulling down apparatus. To pull d..wn the trolley pole in 
case the trolley gets off the line, ihe pole cord is attached to a spring barrel, 
which is normally lccked by pawls. These are released by the jerk or by an 
electro-magnet excited by the completion of a battery circuit when the pole 
flies up. A rubber stop on the co:d jrevenis the cord from being wound 
in too much. 5 cia' ms. 


9,229. ''Methed of and moans er apparatas for testing aiternatiag ourrest 
orators, transformors, meters and analogous apparatus.” Whians & Robinson, 
mited, and d. L. Addonbrooke. Dated May 18th, 190. Terting. Polyphase 
or tingle alternating current  appliancet, such as generators, trans- 
formers, and meters are tested on loads conristing of non-inductive 
resistances and variable inductances connected in parallel, in order that 
the conditions may be made similar to those on inductive circuits. A 
variable inductsnce for such testing may consist of wire or strip 
coiled through rectungolar or other laminated iron frames, fixed radially 
about a non-magnetic centre; the outer sides or the ends of the 
frames are movable independently, by slit holders and screws, to produce 
adjustable air-gaps in the magnetic circuits. Ora central rotatable right and 
left hand screw may carry two nuts linked to the outer sides of the frames, to 
adjust these radially, simultaneously. A single rectangular iron frame with one 
ade adjustable may be used. The grouping of tre coils may also be varied. 
claims. 


9,233. “‘tmprovemonts la bayonet joint attachments fer glow lamps, safety fuses, 
wail contacts and similar devices.” М. Weleberger. Dated May 18th, 1900. 
Capped incandescent lamps, differing in candle-power, are made with pins or 
slots of different sizes, numbers or positions, to fit corresponding bayonet-joint 
holders, in order that only one kind of lamp may be used in any particular 
holder. 2 claims. 


9,269. "im іа or relating to oleotrie light carbons.” Н. S. Browne. 
J. F. Sanders, m.) Dated May 19th, 1900. Relates to arc and incandescent 
arc lamps. Electrodes are made of mixtures of carbon with metallic salts, 
which lower the temperature of the aic, produce more light, and colour the 
light. 16 claims. 


9,263. ‘“‘imprevements In electrio heaters.” А. R. Leask and Р. M. Bellis. 
Dated May 19th, 1900. An electric heater, which may be placed in any 
ordinary vessel, consists of resistant wire wound across one or more rings or 
frames of insulating material, these being supported by nuts and distance 
pieces on two rods attached to a larger insulating piece which is intended to 
rest on the top of the vessel, and is provided with a knob. Electric connection 
between supply conductors and the heating wire is made by the rods and & 
spring switch which is closed by the weight of the heater when placed on the 
top of the vessel; the underside of the spring is coated with insulating 
material. 8 claims. 


9,279. “ provements in and connected with I for electrie condacters.”” 
P. 4. Lorain and А. Dennery. Dated May 19th, 1900. Posts and other supports 
are made of rectangular metal tubes. The stays and other attachments are 
made of similar material, and are attached by clamping collars, plates, or 
socket fittings. The insulator supports are attached to the posts, &c., by 
clamping plates and collars, no holes being made through the posts, 4e. The 
base ends of the stays are split and set in cement. When horizontal support 
tubes are employed, they may be attached to wooden uprights. 2 claims. 


9,331. “An Improved electrolysin paratus." M. Haas. Dated May 21st, 
1900. Relates to bleaching compound, d &c. lolaim. 


$9,339.  ''improvements relating to m ex telephony." W.E. Evans. (Е.А. 
Faller and J. W. Chisholm, U.S.A.) Dated May 21st, 1900. Relates to а system of 
multiplex telephony in which the receivers are arranged to have their electrica? 
characteristics varied in pairs, so that the conversation between one pair shall 
not clash with that between another pair, although passing alopg the same 
main circuit. 6 claims. 


8,397. “‘imprevements in aad connected with armatures fer dynsmo-electrio 
ines." G. Heidel. Dated May 22nd, 1900. An armature is built up of a 
number of independent core sections which are removably secured to collars on 
the shaft by means of screws passing through lugs. Displacement of the screws 
is prevented by rings. Each core section is wound with a separate coil, the 
ends of which are connected to two adjacent commutator sections. ‘The com- 
mutator sections are provided with arms grooved on their upper suríaces to 
receive the connecting wires, and the latter are secured thereto by a cap and 
screw. When а coil becomes damaged, it may be cut out of circuit by means of 
a bridge wire at the commutator, or the section may be removed for repairs. A 
double armature with two commutators may be similarly constructed. 1 claim. 


8,413. "improvements in electrio metor su on on electrisaliy propelled 
vehloles, such as tramoars and tho like." С. Gihbs. Dated May 22nd, 1900. 
Relates to electric locomotives and motor vehicles. The motor frame or cradle 
consists of two side bars and two end bars. The latter are connected centrally 
by the hangers and upper and lower springs to lugs on the motor casing. The 
side bars are also connected by pivots being passed through extensions of or 
attachments to the shell. 5 claims. 


8,468. “improvements la space telegraphy.” W. C. L. Еа. Dated May 22nd, 
1900. Relates to apparatus for determining the direction of the received waves 
in wireless telegraphy, applicable for signalling between ships. 8 claims. 


9,464. ''imprevoments in tho manufacture of filameats for Incandoscent eloctrio 
light." S. B. Husselman. Dated May 22nd, 1500. Filaments for use in ex- 
hausted bulbs are made by repeatedly coating and drying a thread of asbestos 
or similar non-destructible material, with a coating material made by warming 
а mixture of two grains of aluminium shavings, three grains of iodine, and 1 lb. 
of pure &lcohcl to 108 F. in an airtight retort. After the last coating operation, 
the thread is tormed by passage through roller» or a tube, and then heated to 
8,500 F. or 4,006 F. in a closed mica retort, until the coatiug fuses to the core. 
2 claims. 


9,469. ''imprevements ia motor moters for alternating currents.” A. Peloux. 
Dated May 25th, 1900. Energy meters for single alternating currents. In an 
induction motor meter. having & conducting disc or cylinder, driven by a shunt 
electro-magnet and main current coils displaced angularly on opposite sides of 
the disc or cylinder, and retarded by a permanent magnetic brake, in order to 
prevent the retardation due to eddy currents produced by the main current 
coils increasing when the main current is large, either the total magnetic flux 
through the dise or cylinder is kept constant, or an additional compensating 
driving force is provided. 5 claims. 


9,492. “Improvements in ceiling roses and other iliko olectrical connections.” 
W. M. Douglas. Dated May 24th, 1000. A ceiling rose, or other similar electric 
connection for a two-wire supply. 3 claims. ; 


9,611. ''Imprevoments in the construction ef swivel beads ef electric car 
trolieys. 1. Е. Cuttier. Dated May 2ith, 1900. Relates to electric railways and 
tramways with overhead conductors. A spring bolt bears against a cut. away 
portion of a flange on a swivelling fork which carries the trolley wheel to 
return it to its norinal position in line with the pole. 1 claim. 
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EXTRA HIGH PRESSURE AND THE 
BOARD OF TRADE. 


Тне discussion of Mr. Earle's paper upon the Supply of 
Electricity in Bulk,” at the Manchester Section of the 
Institution of Electrical Engineers, did not go far towards 
solving the important problem of how to work the power 
Schemes in the most practical way. 

Since it took place we have published the important РТ 
of the Board of Trade to the London Chamber of Commerce, 
dealing with the questions of extra high pressure, and the 
use of bare overhead wires, subjecta which might well have 
occupied the attention of Mr. Earle and those who com- 
mented upon his paper. The engineers who took part in 
the discussion do not appear to have grasped the most 
important issues, and the debate left much to be desired. 

The necessity for comprehensive systems of supply over 
large areas is conceded; the practical question is, How to do it 
most advantageously ? The Electrical Trades Section of the 
London Chamber of Commerce has pointed out the key 
to the position in advocating, as vital to the commercial 
success of such undertakings, the use of overhead wires out- 
side urban areas, the success of which has been proved in 
those countries where long-distance transmission has been 
already established, 

It is to be regretted that neither Mr. Earle in his paper, 
nor those who discussed it, dealt with what appears to be the 
crux of the question; but the letter of the Board of Trade 
clears the way to the solution of the problem, by the declara- 
tion that the regulations for “aerial lines do not apply to 
extra high pressure, and that the Board of Trade are 
prepared to allow the use of bare overhead wires when the 
conditions of the undertaking justify it and when they are 
satisfied with the precautions proposed to be adopted. 

The continuance of the Power Schemes Committee of the 
Electrical Trades Section of the London Chamber of Commerce 
is a wise decision, as it is most important that the engineers 
engaged in working out the systems should focus their 
views and experience by the frank interchange of opinions, 
and arrive at some common basis, so that the schemes put 
before the Board of Trade should be uniform in their leading 
principles. | 

Some misconception has hitherto existed in supposing that 
the Board of Trade regulations applicable to high pressure 
covered extra high pressure also, and hence the demand for 
a necessary modification to meet the long-distance trans- 
mission schemes by overhead wires ; but it is satisfactory to 
find that this was an erroneous interpretation of the regula- 
tions, and that they were not intended to apply to extra 
high pressure, such as is involved in the carrying out of the 
large schemes covered by the Power Bills. 

The subject is of so much importance that the Council of 
the Institution of Electrical Engineers ought, we think, to 


arrange for a paper to be read on the subject at an early 
C 
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date by some member capable of dealing with it in a 
thoroughly practical and impartial manner. 


During the discussion of the Power Bills before the | 


Parliamentary Committees, sufficient evidence was given as 
to the practicability of the schemes to warrant the passing 
of the preambles of the Bills, in spite of the efforts of the 
experts acting for opposing local authorities, but much 
remains to be settled before the Board of Trade can be asked 
to sanction conditions reasonably applicable to power schemes 
as а rule. Exceptional cases will, of course, arise, which 
must be dealt with on their merits, but it is most desirable 
that some understanding should be arrived at upon many 
general principles. | 

The Board of Trade, instead of making hard and fast 
regulations and requiring the engineers to work to them, 
give them freedom to submit the schemes best adapted for 
the purpose, and hence the importance of united action in 
order to produce the best system for carrying out the supply 
over large and varying areas. 

The Power Schemes Committee of the Electrical Trades 
Section of the London Chamber of Commerce offers a 
suitable centre for the conference of all who are engaged in 
devising practical means of carrying out those great schemes 
for which legislative sanction has been obtained, and it is 
most desirable that the highest available engineering ability 
should be concentrated on the undertakings. 

The Institution of Electrical Engineers might render 
valuable aid, by offering a substantial prize for the best 
essay upon the generation, tranemission, and distribution of 
electrical energy, suitable for power schemes in the United 
Kingdom. Such a competition would be worthy of the 
efforts of every electrical engineer ambitious of attaining 
the highest rank in his profession. 

The general principles laid down by the Board of Trade 
will probably be accepted as a reasonable basis, as they 
appear to possess the necessary elasticity for coping with the 
conditions of each specific case; and what we require now 
are specifications in detail for typical cases involving the 
supply of a mixed urban and rural area, this area containing 
towns and villages with manufacturing and residential com- 
munities, electric trams and railways, haulage on canals, 
and all the varying conditions under which electrical energy 
can be usefully employed. 


Underground Rai- Two important pronouncements affect- 
Ways. ing * tube" railways appear in our 
Traction Notes" to-day. Опе is the summary of the 
report on vibration on the Central London Railway, and 


the other the discussion in the House of Lords respecting. 


the new lines. The former finds, as has been known for 
some time, that vibration actually exists, and recommends 
certain measures for its prevention in future, measures for 
which, of course, the company has been making prepara- 
tions for some time past. The latter renders it more 
than possible that the tube schemes * brought forward" 
from last Session, also those which have been newly placed 
upon the paper curing the past few months, may be de- 
finitely dealt with very shortly. We entirely agree with all 
efforts that are made to obtain uniformity in connection 
with laying out underground London, so that the interests 
of the travelling public shall be considered before the 
fancies of promoters, but another year's delay so that this 
end might be attained scems quite unnecessary. 


done that could be done. 


THE Toronto correspondent of the 
Times bas developed a remarkable 
affection for Marconi, and expresses his feelings in nearly 
a column of appreciation, which we have read with interest, 
tempered by amusement. He seems convinced that wire- 
less telegraphy across the Atlantic will be commercially 
practicable, and that it will in ali probability compete with 
existing telegraphic communication. Не is far-sighted 
enough to declare that if Marconi brings a cheap service 
within reach he will be forwarding an important national 
purpose. The entrance to the St. Lawrence lies along the 
fog-infested shores of Newfoundland. Any invention or 
system which promises to put a ship in easy communication 
with thé shore or with other ships by night or day, in fog 
or sunshine, will remove the chief dangers of the passage. 
So he says. We can imagine such a ship in such a fog 
inquiring its way from an unknown shore that it cannot 
see, and that cannot see it, to an unknown destination. To 
its signal of distress: “ І want yer, Marconi," there would 
come from a hundred simultaneous oscillators, the im- 
mediate question: “ Where are you?” responded to by 
the distracting answer, “I don't know," followed by 
opprobrium. If the Toronto correspondent would only read 
his Times he would find several articles and letters bearing 
on this subject, which would enable him to form a just esti- 
mate of the enormous difficulties which yet stand in the way 
of the adoption of such a scheme as lie has formulated. 

The Electrical World and Engineer, of New York, gives 
a “ graphic narrative" extracted from McClure’s Magazine, 
describing the circumstances attending the experiments on 
Signal Hill on December 12th. Only two persons were in 
the room—Mr. Marconi and Mr. Kemp. Everything was 
The receiving apparatus was of 
unusual sensitiveness, so that it could catch even the faintest 
evidence of the signals. A telephone receiver had been 
supplied, so that the slightest clicking of the dots might be 
conveyed to the inventor's ear. For nearly half-an-hour, 
Bays this report, not a sound broke the silence of the room ; 
then quite suddenly Mr. Kemp heard the sharp click of the 
tapper as it struck against the coherer—this, of course, was 
not the signal, yet it was an indication that something was 
coming.. The inventor's face showed no evidence of excite- 
ment. Presently he said: “ее if you can hear anything, 
Mr. Kemp." Mr. Kemp took the receiver, and a moment 
later, faintly and yet distinctly and unmistakably, camethe three 
little clicks—the dots of the letter 5, tapped out a moment be- 
fore in England. At 10 minutes past 1 more signals came, 
and both Mr. Marconi and Mr. Kemp assured themselves again 
and again that there could be no mistake. During this time 
the kite gyrated so wildly in the air that the receiver wire 
was not maintained at the same height, as it should have 
been ; but again at, 20 minutes past 2, other repetitions of 
the signal were received. The inventor, subsequently, was 
unable to obtain continuous results, owing to the fluctuations 


I want yer Marconi!“ 


of the height of the kite as it was blown about by the wind. 
and to the extreme delicacy of his instruments, which 


required constant adjustment during the experiments. The 


signals, in fact, were blown higher than a kite. 


IN the article which we publish on 

Wireless Telegraphy. another page, Mr. Sullivan attacks the 
subject in a bold and novel manner, 

raising a number.of points which have been but lightly 
touched upon, if at all, by our other correspondents. For 
example, we have always been assured that wireless telegraphic 
communications were unaffected by weather conditions, but 
Mr. Sullivan adduces evidence to the contrary. Again, the 
susceptibility of the system to wilful interruption on the 
part of others, whether commercial rivals or national 
enemies, is a serious drawback. If any means of over- 
coming this is in existence, where is an account of it to be 
found? Mr. Sullivan draws attention to the maximum 
speed of wireless telegraphy—25 words per minute—and 
the extreme distance attained in practical work, 200 miles. 
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Compare this with the 150 words per minute, or 300 words 
with duplex working, of a submarine cable of equal length ! 
The importance of Dr. Lodge’s priority of invention in 
applying an induction coil or step-up transformer in the 
receiving circuit, as now generally used for receiving signals 
over both long and short distances, is also emphasised by 
Mr. Sullivan. This appliance, which in some form or other, 
having but slight impedance, now exists in most systems 


of wireless telegraphy, is absolutely essential to successful 


working over long distances, and is always beneficial. 


Mn. STROMEYER’S paper before the 


Steam Boilers. Manchester Section of the Institution of 


Electrical Engineers may not have contained much that was 
new or unknown, but matters were presented in a novel and 
interesting light, and various points of practice were brought 
forward from obscurity. He endeavoured to compare the 
expense of keeping boilers with banked fires under steam and 
getting up steam from cold water. The question is com- 
plicated with the Lancashire and water-tube boiler by the 
mass of surrounding fire-brick, but in marine return-tube 
boilers certain trials seem to show that in getting up steam 
from cold water the fuel was used at as high an efficiency 
as 80 per cent. On account of the brickwork the Lanca- 
shire boiler will not work at its full efficiency until the bricks 
are heat-saturated. The marine boiler works at full effici- 
епсу as {soon as it has full steam pressure. Water-tube 
boilers in which steam is got up quickly, may take hours 
to attain their best efficiency, because they have во 
much brickwork to heat up after the boiler is fully hot. 
The author points out with some satisfaction, that in recent 
Navy trials, the steam has been got up as quickly as was 
possible. He says of this that there must have been powerful 
circulating pumps to enable it to be done, but he has 
“never seen any reason why one should not be able with the 
help of pumps to raise steam in this type of boiler with 
great rapidity." He states further that there is no danger 
to be apprehended where a difference of 100? F. is not 
exceeded, and the whole of the water in a boiler would be 
circulated in 15 minutes by a pump of reasonable dimensions. 
This is & question that has often been dealt with in these 
columns. A large marine boiler holds, perhaps, 3,000 gals. 
of water. This amount would flow through a 4-in. pipe in 15 
minutes, with а head of only about 3 ft. Ава pump must only 
circulate the water, and does not do any other work, it is 
evident that a 3-in. centrifugal pump made for volume 
and not for pressure would keep a large boiler at practically 
uniform temperature during steam raising. Indeed, with a 
range of boilers properly connected in series, one pump would 
prevent temperature differences in a whole battery of boilers. 
An equalising steam pipe would also be needed. Where a 
sudden demand for steam is to be expected, of short duration, 
Mr. Stromeyer does not object to carrying a high water level 
—eay up to the top of the gauge glasses—and when the 
demand comes on, stopping the feed and letting the 
level drop ав low as is safe, thereby increasing the steam out- 
put about 20 per cent. for Lancashire boilers, and at the same 
time using the economisers to generate steam in place of 
warming feed water, but he does not advise that econo- 
misers should be so treated regularly. Why, however, need 
the economiser be allowed to become so very short of 
water at such a time? It might, perhaps, with 
advantage be allowed to run dry in the top boxes, but 
we see no reason why it should not be kept fed up by the 
amount of evaporation. To do this satisfactorily, there 
should be a steam drum to the economiser, to be used on 
вас occasions, the better to collect dry steam and deliver 
it to the boilers. Mr. Stromeyer rightly insists that boiler 
capacity must be sufficient to prevent the necessity of 
forcing, which wastes coal. It is pointedjout that marine 
engines are now run without cylinder lubrication, for the 
moisture in the steam is sufficient. With superheat lubrication 
is necessary, and then there are grease troubles in the boiler, 
and this is a point that must be considered. where superheat 
is adopted. Some useful tables of boiler cost and durability 
are given, which may be studied with advantage. 


7 ТИЛИНИ 


SOME RESULTS OF A SECONDARY 
BATTERY IN A TRACTION STATION. 


[COMMUNICATED. ] 


THE interest in traction stations with batteries for smoothing 
out the peaks and improving the plant load factor is very 
general at the present time, and no apology need be offered 
by the writer for introducing the subject, especially in view 
of the paucity of published results. The writer waa forced 
to consider the question of extensions to a plant already 
supplying & tramway system, where the maximum load on 
the power house was more than double the mean load, hence 
it was obvious that before purchasing new plant the alterna- 
tive plan of a battery must be seriously considered. 

With a view to seeing what was being done elsewhere the 
writer visited one or two stations where batteries were in 
operation, and in every case the results were satisfactory to 
an almost unexpected degree. The chief features were 
decreased maximum load on the plant, with consequent 
saving in capital, and decreased coal and labour cost, the 
former as a result of improved load factor and the latter 
due to the smaller amount of running plant. 

Theline to which the writer particularly refers operated 
а varying number of cara, but generally 24 to 28 cars, with 
some 17,000 to 20,000 car-miles per week. The maximum 
load often reached 410 Kw., though this was only momentary, 
while the mean load over the week never exceeded 175 Kw., 
and was often less, Under these conditions a battery 
appeared to be a most promising investment, with the added 
inducement of economy in coal and labour. 

The average water consumption of this plant, which, by 
the way, consisted of three 200-Kw. steam dynamos, two of 
which were generally operated in parallel, worked out at 
about 58 lbs. per KW.-hour. In extenuation of this per- 
formance it must be noted that the mean load was less than 
half the engine's rated power ; nevertheless, it is not a par- 
ticularly creditable performance. Subsequent tests show 
that the steam consumption with the battery in parallel is 
only about 38 lbs. per Kw.-hour, a performance sufficiently 
good to partly restore one’s confidence in the steam engine 
as an economical iprime mover. 

The station cost approximately £21,000, and the reduc- 
tion of the plant by 50 per cent. consequent upon one unit 
being on the load, instead of two as formerly, one being 
always kept in reserve, meant a reduction of the capital 
charges chargeable against the tramways, as the plant sct 
free could be used for other purposes. This reduction was, 
however, nearly offset by the additional capital sunk in the 
battery and booster, hence there was no real saving in capital ; 
there may be in some cases, but on considering the matter 
carefully the writer cannot see much prospect of more than a 
10 per cent. saving on a corresponding steam plant. This 
is not, however, vital. 

As the plant has not been in operation for a year, actual 
costs over an extended period are not yet available; the 
costs are from week to week fairly uniform, and a typical 
sheet (without the battery) is given below. 
annual charges 

92 
and coal cost xs, per ton delivered ; the consumption varied 
from 80 to 84 tons per week. 


The standing charges given are = £363, 


TABLE I. 

£ s. d. Pence per unit. 
Coal 32 11 0 ES 349 
Labour . 22 7 O0 = 248 
Repairs ... sa 6 0 0 = "UGS 
Oil, &c. ... 4100 = 049 

65 8 0 = 711 
Capital charges... 36-6 0 = 4 
Total .. £101 14 0 = 1:111 


а — 


Units generated per week, 22,000. 

Car-miles per week, 18,400. 

Units рег car-mile, 1'2 at power house switchboard. 

Cost of energy per car-mile = 13d. 

The cost of introducing a battery and reversible booster, 
including a battery switchboard, was about £6,000, 
Interest and depreciation on these items replaced that 
saved from the supersession of the steam plant. 
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Once running, the plant, from the shift engineer’s point 
of view, was a huge success ; the main ammeter needle did 
not now move more than 7 amperes either way, whereas 
formerly it was ail over the scale every minute or so, 
especially on a Saturday, when heavily loaded cars often had 
to start on a gradient of 1 in 8. 

The most marked decrease was in coal, which came down 
from fully 80 tons to about 55 tons. One boiler and one 
fireman and a trimmer did the work formerly done by two 
boilers and two firemen with a trimmer. 

So far as we have been able to measure the proportion of 
the energy passed through the battery, this appears to be 
about 16 per cent. of the total units sent out from the 
station ; the losses due to the battery are, therefore, small 
compared with the total. This is apparent, for, although the 
battery efficiency is in the region of 85 per cent., the ratio of 
units sent out of station to units generated is so.netimes over 
90 per cent. | | 

Much has been said of the energy required to drive the 
reversible booster; this has been put at all sorts of extrava- 
gant figures, but the writer finds it to be about 24 per 
cent, of the units generated. On week days, when the 
fluctuations of the traction load are not so violent as on 
Saturdays, it is even less than 2 per cent., hence, on a line 
with fewer gradients, the latter figure would probably prove 
the average. 

In order to keep the additional battery records, especially 
as the battery room is not very convenient to the engine 
room, an attendant is employed, which adds £1 per week to 
the costs. "This, although & small amount, could probably 
be saved in the majority of stations; it might, however, be 
added to the chief engineer’s salary, on the principle, “ Unto 
him that hath shall be given.“ 

A typical week's cost sheet is given below, the figures 
relating to a week when the car-tniles were almost the same 
as for the week quoted in Table I. :— 


TABLE II. | 

£ s. d. Pence per unit. 
Coal ds .. 22 9 0 = 224 
Labour 18 11 0 = 186 
Repairs ... 510 0 = 055 
Oil, &c. ... 3 0 0 = 03 
49 10 0 = 495 
Capital charges... 34 12 0 = 846 
£84 20 = ‘841 


Units generated per week, 24,010. 
Car-miles per week, 18,412. 
Units per car-mile — 1:3 generated. 
^ j = 1:2 at switchboard. 
Cost of energy per car-mile = 1:09 pence. 
Ratio units at switchboard 
units generated 


= 92 per cent. 


This 8 per cent. loss appears as energy to drive booster, 
loss in battery, and minor losses. The net reduction in cost 
per unit generated amounted to about 24 per cent., a very 
substantial reduction ; but this was reduced by losses in the 
battery, &c., toa reduction of 16:2 per cent. in the cost of 
energy per car-mile, a very substantial saving after paying 
all fixed charges on the new plant, being practically an 
increase of nearly £700 per annum on our income. It is 
not all investments in a modern power station which pay as 
well Lest all should rush for batteries and boosters, it 
must be borne in mind that their advantages decrease 
rapidly where comparatively level lines are operated. 

The writer knows of several lines operating fully 100 cars 
on level roads where, after having gone into the question, he 
does not consider a battery would be a profitable invest- 
meht; peaks do exist on the station load curve, but they are 
few, and relatively small compared with the mean load. It 
is the relation of the peaks to the mean load which deter- 


mines whether or not a battery would be a paying invest- ` 


ment. ‘This does not affect the question as to whether or 
not a battery should be placed in a sub-station some dis- 
tance from the power house to take the irregular load due to 
a line stretching some distance into the country and operating 
probably relatively few cars. "This is an entirely different 
question, and is determined by the drop in the rail returns, 
amount of feeder copper, and a variety of other questions, 
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which did not influence the choice of the battery in the 
above case, situated ag the power house was near the centre 
of the line. 


ee 


THE LEAKAGE OF CURRENT FROM BURIED 
BARE CONDUCTORS. 


THE entirely novel problems which arise in electric traction 
work from the use of bare conductors in contact with the 
earth throughout their length, and through which large cur- 
rents are carried, are opening up a new line of thought and 
study for electrical engineers. Attention was for many 
years directed principally to the effects of the currents 
locally upon masses of metal already laid in the subsoil 
and the dread that electrolytic action would cause 
serious troubles brought a crop of papers, memoirs and 
articles before the technical reader. A rather more scientific 
turn has been given to the subject by the attention now 
being directed to the leakage paths and the general laws 
which govern them, and the recent paper by Mr. E. Basil 
Wedmore before the Institution of Electrical Engineers is a 
noteworthy contribution to the literature dealing with the 
general question indicated by the heading to this article. The 
paper itself, which has now appeared in abstract in our other 
columns, should be read, to do justice to the author’s present- 
ment of the recent work done in what he is right in regard- 
ing as an important subject, while his closing remarks on 
the lack of information about it should stimulate the trac- 
tion engineer to apply some of the methods mentioned in 
the paper to its elucidation, as it is only by the accumula- 
tion of data from various systems at work that the correct- 
ness of the theories advanced can be tested. 

Mr. Wedmore’s method of investigation may be classed as 
the magnetic observatory one. Instead of attempting to 
measure pressures or currents, he set to work to find what 
magnetic effects were produced by the earth and return 
currents, using a magnetometer to measure the forces acting 
on the instrument, and from the well-known formule giving 
the magnetic field due to a current in a conductor of great 
length he deduced the current. Other workers on the 
subject, like Mr. E. Parry, have proceeded by measuring the 
fall of pressure along the return path, and employing a magneto- 
meter, and from the measurements obtained have compared 
the current in the line with the total current. A pilot wire 
along the track has also been used to take the potential at 
various pointe. 

The most interesting contribution to the discussion on the 
paper was made by Mr. A. P. Trotter, who has been kind 
enough to favour us with the illustrations which we reproduce, 
and which represent the three-dimensional models he exhibited 
during the course of his remarks. Although Mr. Trotter 
has shown such models at the Royal Institutior and else- 
where, engineers do not generally seem to have grasped their 
value or the significance of being able to show more than 
can readily be indicated by curves plotted on a plane. By 
their aid it is possible to make some points clear and intelli- 
gible that otherwise ase involved and give rise to lengthy 
explanation. 

Mr. Trotter referred those who were in doubt as to the 
* gource and sink theory " to a consideration, not merely of 
the earth currents, but to the difference between the currents 
in the rails of a traction system and in the trolley wire. If, he 
said, the current came back by the rails it would balance 
the outgoing current in the trolley wire, and as earth 
currents have no vertical component the presence of such an 
effect must be due to the trolley-wire current. 

Buried masses of metal formed a conducting system which 
might lie in а current stream. Although normal earth 
currents on a telegraph wire might attain considerable 
values, they could not become large over a few hundred yards 
only. Great care had to be taken to avoid polarisation 
effects, but he had found values, miles away from a line, 
similar to those given by Mr. Wedmore. "The only quantity 
measurable was the potential difference or earth-volts, as 
the currents themselves could not be passed through an 
instrument, The sort оё thing that took place was indicated 
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оу saying that if a tramway was laid*down a county might 
be short-circuited as regurds earth currents. In taking the 
potential differences, a steel rod } in. diameter and a yard 


long was driven into the earth, but the paths of current-flow 
depended so much upon the condition of the earth that 
emptying a bucket of water over the spot being tested 
might completely alter the direction of the current. 

Coming to practical conclusions, Mr. Trotter was not 
„uite prepared to agree with Mr. Wedmore as to the 


C 


Fic. 1. 


advisability of connecting all pipes to the rails of a traction 
system. It was very difficult to know what was meant by the 
wrm “earth potential" near а tramway. Many engineers 
objected to the connecting of pipes with the rails, while others 
argued that currents which got in were best led out again 
һу a metallic path. 

To investigate the forms of the current paths, adapting a 
suggestion in J. E. H. Gordon’s“ Electricity and Magnetism,” 
Mr. Trotter soldered 20 pieces of wire along each side of a 
рее of sheet tin and passed one ampere in at each wire, 
taking the whole of the current off by one point. Fig. 1 
shows the result, А В is the line into which the current is 
fed at 20 equi-distant points. 4 is the point at which all 
the current leaves the sheet. The full lines are equi- 
potential lines, as found by a probing galvanometer used as 
detector in the experiment ; the dotted lines are lines of flow 
at right angles to the former and deduced from them. 
Owing to the limited size of the sheet, the conditions are 
artificial, and the lines are distorted near the edges в c and 
c b. The figures represent potential differences. The 
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probing galvanometer was a Weston low reading instru- 
ment without added resistance reading 10 of a volt to 40? 
deflection, The experiment was a most fascinating one. 
Then an alteration in the points was tried with a view of 
finding а place free from stream lines—an ideal position for 
% magnetic laboratory if the conditions were realised in 


Practice. In fig. 2 A B is the line into which current is fed. 


Some of it leaves the sheet at A. At two points on the 
sheet the potential is reduced to “13” by tapping off 
some of the current, leaving a considerable space at a 
nearly uniform potential of © 141." Fig. 3 is another case 
similar to fig. 1, A and B being the line into which the 
current is fed. a and B are points at which the current 
leaves the sheet. In this case there is no appreciable dis- 
tortion at the edges. 
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The solid or three-dimensional models are illustrated as far 


as perspective can show them in figs. 4 and 5. The first of 
these represents fig. 1, the thickness of the material being 
proportional to the potentials, the dotted linea being current 
Streams and the full lines equi-potential surfaces shown on 
end. The current flows down hill in the model in the same 
way as rain drops would run down to the front right-hand 
corner over the curved surface of the solid. The solid model 
then represents the current flow back to the negative earth 
plate at the power house end of the line with a uniform 
loading of cars on the line. In fig. 5 the solid is typical of 
a line with a negative booster at the far end; in this case 
(which is shown as plane curves in fig. 3) the flow is from 
the centre in each direction, and the stream lines run from an 
electrical watershed right and left, while a set of the equi- 
potential lines, or surfaces, have tangents at the centre of the 
model in a direction at right angles to those nearer to the 
sinks at either end. This model brings out the interesting 
feature that the normal earth potential is a plane parallel to 
the base of the model at half its thickness, and the potential 
gradient runs out to a tableland towards the back. 

Mr. Evan Parry referred to his theory mentioned in the 
paper, and said it was formed to account for facts accumu- 


lated from practical sources, and took into consideration the 
relation between surface conductance and internal conduct- 
ance, as well as the exponential character of the factors of 
current and pressure. Leakage was found to be independent of 
weather conditions and location. The earth acted as a solid- 
homogeneous conductor, and it was naturally concluded that 
if the equilibrium of the earth’s potential was disturbed, the 
earth made use of the whole of its bulk to restore the 
equilibrium. He considered that a portion of a rail was at 
earth’s potential, where currents ceased to flow into it, and 
began to flow out. Surfaces at considerable distances under- 
ground were very much larger, and more intimately in con- 
tact than those at less depths, and this line of reasoning 
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served to explain why large masses of metal pipes were of 
little value in adding to the conductance of the earth as a 
whole. | 

The homogeneity of the earth was disputed by Mr. S. Е. 
Walker, who held that the ground was an aggregation of 
very minute particles of a substance which itself had a high 
resistance, and that it followed that the conductivity actually 
found was due to moisture held in the spaces between the 
particles. "The surface of the ground was merely wetted for 
а time, whereas lower layers were permanently moist. Mr. 
H. M. Sayers pointed out that with a network of track 
cross-country currents would invalidate magnetometric 
measurements. Mr. Wedmore stated that the argument in 
favour of his method of measurement was that the curve 
of readings agreed approximately with the kind of curve 
obtained from the power house recording ammeters ; at 
night time the readings were small, but all in one direction. 
His intention was to show an agreement between mag- 
netometer measurements and those obtained in other ways. 


THE ECONOMY OF ISOLATED ELECTRIC 
PLANTS. 


Suc is the title of an article in the January number of 
the Engineering Magazine by Mr. I. D. Parsons. 

The author’s object is to institute a comparison between 
the costs of generating electrical energy on the spot and 
taking it from the street mains. It is generally admitted 
that for an installation of, say, 500 16-c.P. lamps, electricity 
can be generated as cheaply by the individual as by the 
public supply company. Consideration of space, convenience, 
vibration, nuisance, &c., however, must be weighed in the 
balances, and these are often of sufficient moment to turn the 
scale in favour of the public supply. 

To take actual examples, however, and attempt 
to ascertain which of the two methods is the more 
economical, one is met at the outset with the difficulty 
that accurate accounts of costs are very rarely kept by 
the owner of а private installation. He knows in 
an indefinite sort of way (or thinks he knows) whether or 
not his electric light costs him more or less than gas, and 
with that vague knowledge he is generally satisfied. 

In the discussion on Mr. Kapp's paper, read before the 
Society of Arts in 1893, on a similar subject, Mr. Fletcher 
Moulton probably expressed the general attitude of the 
country squire when he said that he retained his peace of 
mind by abstaining from learning how much it cost him -to 
make his own electricity. 

A country house installation is usually run more from con- 
siderations of convenience and cleanliness than from the 
economical staudpoint. 

It is, however, a matter of some surprise to find that 
shrewd business people, such as large hotel proprietors, pro- 
perty owners, mill owners, manufacturers, and the like, take 
so little pains to ascertain the cost of working their elec- 
trical plants, That this feature is not a characteristic of 
this country only is evidenced by the experiences of the 
anthor of the article under consideration. Over 250 buildings 
were visited in the effort, to obtain reliable figures and the 
eonditions of operation. Of this large number only 17 
were found where accurate information in every particular was 
obtainable. Six classes of buildings were taken—viz., office 
buildings, loft buildings, department stores, apartment 
houses, hotels and clubs. 

In the large New York buildings plant is often put down 
for elevators, heating, refrigerating, ventilation, steam 
cooking, laundry work, &c., so that the addition of electric 
light plant does not necessarily involve much extra labour. 
In order to allocate the cost of labour, fuel, and other 
expenses, figures were obtained from buildings using steam 
for heating and for house pumps only. It was found that 
the costs рег 1.000 cubic ft. heated were practically con- 
stant, and were irrespective of the shape and size of the 
building. As the cost per ton of coal is not given, nor the 
time covered hy the figures, they do not teach us very 
much. І 


Full details of the-costs of electrical energy, reduced to 
dollars per kilowatt-hour, are given in tabular form, including 
the load factor, size of plant, capacity of storage battery (if 
any), hours of running, &c. 

Interest is reckoned at 5 per cent. on the capital outlay ; 
depreciation of machinery, 5 per cent.; of boilers, pumps, 
and piping, 8 per cent.; of batteries, 10 per cent. The 
tables and curves would take up too much space to repro- 
duce, and would not, of course, be so useful as figures relating 
to English installations, They are, however, interesting, so 


we give the principal figures only from typical cases, reduced 


to English money. 
An office block, of 11 stories, area of ground plan 50 ft 
x 120 ft. Electrically lighted throughout, and containing 


four 25-н.Р. elevators. Total capacity of generators 260 


KW. Average load = 55. Lighting load factor = 24. 

Output for light per annum 91,804 xw.-hours; for 
power, 59,760. Cost рег Kw.-hour = 2:85d. This includes 
19,293 Kw.-hours taken from the central station service at a 
cost of about £280. If this is deducted, the cost of 
generation is reduced to 2°75d. per unit. 

The whole service from the oentral station would have 
cost £2,900 per annum, as against about £1,800, or a 
saving of £1,100 per annum in favour of the privately- 
owned plant. "This is perhaps the greatest Saving shown in 


any of the examples, although some of the others are almost 


equally good. 

An interesting point is brought out as regards what are 
known as loft buildings, which are let off in floors to various 
tenants for manufacturing purposes. "The landlord provides 
current for the halls, staircases, and lifts, and the tenants 
pay by meter for the current they use. This is, of course. 
precisely similar to the office block system in vogue in this 
country, but the point brought out is this, that where the 
supply company’s discount varies with the amount used, this 
would be much greater on the total amount, if paid by the 
Jandlord, than on the smaller amounts paid by the tenants 
individually. In some cases, therefore, it would pay the 
landlord to pay the electricity bill for the whole building, 
and charge his tenants by meter at the central station rates. 

Generally, however, it would pay him better to put down 
a plant and charge the tenants by meter. In most cases he 
could afford to charge from 10 per cent. to 25 per cent. less 
than central station rates, and still make & profit. 

We are promised a further contribution on the subject, 
when the discussion of buildings used for residential purposes 
will be taken up. 

Since Mr. Kapp's Society of Arts paper, there does not 
appear to have been any serious attempt made to collect and 
publish data referring to the costs of production in isolated 
installations in this country. "The figures in his paper will, 
however, probably still hold good, as the cost per unit in a 
private installation does not fluctuate as in the case of a 
central station, owing to load factor. This is fixed from 
the start, unless, indeed, the plant is put in large enough 
to allow for considerable additions to the installation. 
Assuming, for the purposes of comparison, that the coste 
have not been reduced in the meantime, let us see how these 
compare with central station charges. 

The London G.P.O. plant at that time had a capacity of 
250 Kw., with a maximum load of 190 kw. Total output per 
annum was 660,473 units, at a total cost of 2:475d. per 
unit, including 8 per cent. for interest and depreciation. 
This is considerably less than the average central station 
cost in 1895, and is below the City of London costs to-day. 
If taken from a supply company at an average price of 434. 
per unit, it would cost the P.O. over £5,500 a year more 
than with their own plant. If supplied on the maximum 
demand system at Xd. and 2d., the difference is only about 
4425 in favour of the private plant. But the supply com- 
pany would only make £570 on a Bill of £7,200, or less 
than 8 per cent. margin to cover all standing charges and 
yrofit. 
| At the Savings Bank, with a 100-Kw. plant, maximum 
load 50 Kw., annual output 48,427 units, the total costs on 
the same basis were 3°42Xd. per unit. 

At Tussaud's, with a 40-Kw, plant, maximum load 32 KW., 
annual output 72,224 units, the total costs were 3:4d. per 
unit. 

In all these cases, then, apart from the advantages of 
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being independent of any outside company, there is a con- 
siderable saving shown on the home-made current. 

The most remarkable result given was that of Messrs. 
Bainbridge & Co., of Newcastle. With a gas-engine plant 
of 50-KW. capacity, run practically up to the hilt, as the 
maximum load was 45°6 KW., the total costs were 1°855d., 
with an output of 50,850 units per annum. 

The present price of electricity in Newcastle is 13d. ; but, 
even if the supply company would sell at 3°855d., this would 
mean 8 loss to the consumer of about £420 a year. 

The above are comparatively large installations; that is, 
above the 500-light limit mentioned at the commencement 
of this article, but, under certain conditions, it can beshown 
that installations on a very much smaller scale can be econo- 
mically worked from a privately-owned plant. 

The consideration of such cases may be left over until we 
deal with Mr.-Parsons' gecond article. 


COMPANY AND CONSUMER. 


WE published last week the report of the case of 
Husey v. London Electric Supply Corporation, Limited, 
heard recently by Mr. Justice Kekewich in the Chancery 
Division (se the ELECTRICAL REvrEW, January 31st, 
1902), which has since been considered in the Court of 
Appeal. It raised a very interesting point in connection 
with the recovery of charges by an electric lighting company. 
Owing to change of tenants upon premises where electricity 
is supplied, the list of consumers is subjected to 
continual alteration. In addition to this, the diffi- 
culties of the supply company are by no means lessened 
by the unfortunate habit evinced by some consumers of 
vacating premises without paying their debts. In these 
circumstances, supply companies very naturally seek to 
obtain payment before they grant a supply to a fresh tenant. 
The result of an attempt of this kind is well illustrated by 
the case under notice, the facts of which were shortly as 
follows :—The London Electric Supply Corporation had 
for some time supplied electricity upon the usual terms to 
the St. Ermin's Hotel, Westminster. Until a short while 
ago, this hotel was in the occupation of the Mansions Pro- 
prietary, Limited, who, on January 17th, 1902, owed the 
supply company a large sum in respect of energy supplied. 
On that date, a Receiver, appointed by the Court of Chancery 
on behalf of the debenture holders, entered into possession of 
the premises. The supply company demanded payment of 
the debt in question, and threatened to switch off 
the supply unless the debt was discharged. In con- 
sequence of this the Receiver applied to Mr. Justice 
Kekewich claiming an injunction to  restrain the 
supply company from refusing to give him a supply. Mr. 
Justice Kekewich granted the injunction, saying that in 
his view the company had no right to resort to such means. 
He apparently based his judgment upon the fact that the 
Receiver was a new tenant who could not be held responsible 
to the company for the liabilities of the outgoing tenant. 

It is interesting, and not altogether unprofitable, to inquire 
into the reasons which led the learned judge to come to this 
conclusion. | 

The circumstances under which a supply company are 
entitled to cut off the current from а consumer’s premises are 
set forth in the Electric Lighting Act, 1882 (45 and 46 
Vict. c. 56 Sec. 21), which provides that if any local 
authority, company, or person neglect to pay any charge for 
electricity or any other вот due from ‘hem to the undertakers 
in respect of the supply of electricity to such local authority, 
company, or person, the undertakers may cut off such supply, 
and for that purpose may cut or disconnect any electric line 
or other work through which electricity may be supplied, 
and may, until such charge or other sum, together 
with any expenses incurred by the undertakers in cutting off 
such supply of electricity as aforesaid, are fully paid, but no 
longer, discontinue the supply of electricity to such local 
authority, company, or person. 

It is clear that this section has no application to the case 
under review, if it be certain that the Receiver, on behalf of 
the debenture holders, does not stand in the shoes of the 


| —————————— 


company itself. This is, in reality, the vital point in the 
case, for the Gas Works Clauses Act, 1871 (34 aud 35 Vict. 
c. 41, S. 39), which is incorporated with the Electric 
Lighting Acts, provides that, in case any consumer of gas 
supplied by the undertakers leaves the premises where such 
gas has been supplied by him, without paying the gas rent 
or meter rent due from him, the undertakers shall not be 
entitled to require from the next tenant of such premises the 
payment of the arrears left unpaid by the former tenant, 
unless sgch incoming tenant has undertaken with the former 
tenant to pay or exonerate him from the payment of such 
arrears. If, then, the London Electric Supply Corporation 
can establish that the plaintiff in the case under notice is not 
a new tenant, but that, in his capacity as Receiver, he 
occupies the premises in question on behalf of the company, 
we anticipate that they will not be affected by the above 
provision. The view that a Receiver is a new tenant does 
not appear to us to be in accordance with the authorities. 

In the case of Paterson v. the Gas Light and Coke 
Company, Limited (1896), 2 Ch. 476), a gas company, 
under Sec. 16 of the Gas Works Clauses Act, 1847, had 


power to stop gas from entering the premises of persons who 


had been supplied with gas and who had neglected to pay 
for the rent due for it. Under Sec. 18 of its private Act of 
1872, in case any consumer should leave the premises where 
gas had been supplied to him without paying the rent due 
to the company, the company could not require from the 
next tenant payment of the arrears unless (in/er alia) the 
incoming tenant should continue the trade or business of the 
outgoing tenant, and should have paid a consideration for so 
doing. A mill company had been supplied with gas on 
their premises, and owed to the gas company arrears of rent. 
The plaintiffs were appointed by the Court receivers and 
managers of the business of the mill company on behalf of 
debenture holders, who entered into possession of the pre- 
mises and carried on business there. It was decided that 
whether or not the plaintiffs were occupiers of the premises 
80 as to have the right themselves, apart from the mill com- 
pany, to. require a supply of gas, the gas company had a 
right to refuse to give it until the arrears of rent were paid. 
Lord Lindley, in the course of his judgment, suid :— 
* Receivers and managers on behalf of debenture holders, 
whether appointed under a deed or by the Court, are in the 


position of caretakers as regards the mortgagor company, 


and their entering on the premises makes no change of 
possession. The plaintiffs therefore are not incoming 
tenants within the meaning of Sec. 18 of the Act of 1872, 
and that section was not applicable to tle case.” 

It is difficult to see how Mr. Justice Kekewich differ- | 
entiated the above case from that of Mr. Husey. He 
seems to have been in the position of a Receiver on behalf of 
the debenture holders, and apparently carries on the same 
business as had been previously carried on in the hotel. 
Further, it seems somewhat arbitrary to restrain a company 
from refusing to supply electricity, an injunction of that 
kind being, in effect, a mandatory injunction ordering the 
company to grant a supply. ‘The above view was aucepted 
in the Court of Appeal, the Lords Justices saying that 
whether the old contract continued, or there was a change 
of occupation, the defendant Corporation ought not to have 
been restrained from cutting off the supply of electric light. 
The appeal was, therefore, allowed, the injunction was dis- 
charged, the motion was dismissed with costs, and the 
respondents were ordered to pay the costs of the appeal. 


CORRESPONDENCE. 


A Perfect Wheatstone Bridge. 


Opinions will differ as to what constitutes a perfect 
Wheatstone bridge, but, leaving aside the arrangement of 
the plugs, if we have a bridge that will give accurate values 
without any calculation over the ordinary range of tempera- 
ture, and if, moreover, we are able to use the bridge for В.А. 
or Standard units in an equally simple manner, and, what is 
more, if our old bridges will do these things without any 
change in their construction, we shall have arrived at per- 
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fection, I think. There are thousands of bridges in use to 
which these remarks apply. | 

For some time I have used a bridge doing these things, 
and the more I use it the more does its value appear. 

In the bridges as hitherto made, the wire in each coil of 
the arms and variable resistance is made of the same alloy, so 
that it shall vary uniformly, and may be approximately 
corrected by observing the temperature of the coils. If, 
however, we make the coils in thearm, A, of the bridge, that 
is, the set of ratio coils on the line side, of wire whose 
resistance does not vary through the ordinary range of tem- 
peratures, we shall have no occasion to observe the tempera- 
ture of the coils; The bridge becomes self-correcting, 
whatever be the alloy, or metal, оЁ which the coils are made, 
во long as they are all of the same material, and this for any 
ratio of the arms. | 

For the purpose I use a small box containing 10°, 100^, 
1,000", 10,000" coils of manganin, this alloy having prac- 
tically no temperature coefficient for the ordinary range of 
temperature. 

There are several useful purposes which these extra coils 
may serve; for example, if they are adjusted to standard 
ohms, we can convert at once,a bridge in B.A. units, into 
standard units, and if these coils are adjusted for B.A. units, 
we can convert a standard units bridge into B.A. units. 
Again the range of the bridge is greater, since we can have 


ratios of 2,000" to 1,000", &c. Also, the resistance 


available in р can be increased by at least 1,110". А 
further advantage is that the two arms of the ordinary 
bridge can be compared and verified, and the bridge with 
ita own arms can at all times be compared and checked 
with the manganin coils. 

The value of these points at cable stations and on board 
cable ships will, I think, be especially appreciated. 


Jno. Gott. 


The Testing and Management of Electric Motors. 


I should like to express my entire agreement with your 
editorial remarks on this matter, except that while it is all 
very well to say that & motor which will not stand breaking 
ite shunt is no class, there are many cases where motors, 
having their insulation thoroughly sound when sent out from 
the factory, have got damp in time (you can talk to some 
people till you are tired, about keeping motors clean and dry), 
and while the insulation still remains sufficient for its circuit, 
breaking the shunt is likely to pierce the insulation in an 
awkward place; this danger arises when the resistance 
between a field coil and frame is of the order of 1 megohm, 
say, of a 20-H.P. motor. On proceeding to test a machine, the 
first thing to do is to ascertain the present value of the various 
insulations by any convenient method (Evershed ohmmeter, 
voltmeter, or galvanometer) То break the shunt circuit 
must be regarded as bad advice. No one who has had any- 
thing to do with motors or magnets of any kind should be 
without a small compass needle; a good one can be got for 
less than IS., іп а case of about the diameter of this coin, 
and perhaps }-in. thick; the representative of the supply 
authority may reasonably be expected to be acquainted with 
the main principles of the magnetic circuit. However, likely 
enough, there is much less danger in breaking the shunt of 
modern multipolar machines than in the case of the heavy 
wrought-iron magnets of the Kapp bipolar pattern, because 
the E.M.F. is more split up, and the insulation, perhaps, 
disposed in a superior manner. 

The simplest way to avoid movement of the armature 
when trying the shunt, may be to rock the brushes into the 
position of minimum torque, so that the armature will 
not move when the starter is on the first stop, or better, 
follow the advice to remove “ armature main," but fail not to 
connect it up again through a glow lamp or other resistance. 
There is something the matter with hint No. 8; surely the 
writer means gramme where he says drum. I have known 
many & gramme ring armature run with a short in it, but 
never a drum. Almost any armature suffering from a dis- 
connection in the winding will run with periodic flashing at 


the commutator indicating a break. Of course, the field 
connections of a machine must be interrupted, preferably at 
both electrodes, when mechanically driving it for the purpose 
of truing the commutator. If anyone wante instances of 
motors breaking down through the disruptive E.M.F. made 
on breaking the shunt, ask the people who supplied a couple 
of dozen or more motors to the — Bridge Building 
Works. In some places it has been the practice to keep the 
shunte always on to the dynamo, whether the motor is work- 
ing or not; but this wasteful precaution is unnecessary, now 
that. proper starting switches for shunt motors can be 
obtained. 

In conclusion, attention might be called to an article that 
went through the Mechanical’ Engineer, of Manchester, for 
March, 1900, where some notes on the practical testing of 
machines are to be found. 


N. C. W. E 


Is Visions About ? 


The other day a consulting engineer visited my station, 
and, catching sight of a “hedgehog” transformer, he 
astounded me by asking,“ What is the /asis of that obsolete 
apparatus, and what its posol? ” 

As a reader of the ELECTRICAL REVIEW for many years 
past, I would ask you, Sirs, what the gentleman wished me 
to understand by such an extraordinary inquiry; and why 
should a hedgehog give rise to it? 

Shift Engineer. 


[ We expect the consulting engineer had been reading Mr. 
Swinburne's humorous lecture before the Physical Society, 
in conjunction with the leading article which appeared the 
following week in an esteemed contemporary. 7 
. It is only physicists who find Mr. Swinburne’s paper 
difficult to understand, for his factors are not only analogous 
to those used in electricity, but also to those used in other 
branches of physics. For instance, the conduction of. heat 
is merely the flow of oso! down tasis! Conductivity of 
posot follows Ohm's law, and the capacity of a body for 
posol is constant. | 

* A conductor," says our contemporary, “at any given 
difference of electric potential conveys a current proportional 
to that potential difference; and a conductor at any given 
difference of /asis transmits posol proportional to that 
differenoe." | 

Mr. Swinburne defines heat energy as роѕоѓ in a condition 
of /asis. “ But what," asks our contemporary, is „ö 
We can only refer such queries to Mr. Macfarlane Gray, 
who seems to have found some “ although undisclosed.” 

We hope “Shift Engineer” is satisfied with this very 
simple explanation, although, as Mr. Swinburne confesses, 
it is “not very easy to express in words, and would be 
still more difficult to express mathematically."— Eps. ELEC. 
REv. | 


Jointless Car Cables, Patent No. 12,862. 


I notice in your last issue of February 7th a letter from 
Mr. L. D. Collins criticising my patent. He evidently is 
not in full possession of the particulars of this jointless 
cable, nor has he compared the system suggested with the 
опе he calls his own. It is evident that he has not under- 
stood the idea of the invention. - 

His system, which consists in simply pulling out a loop 
from one of the cables in the hose, is, as he mentions, too 
simple to patent, and, I would suggest, an exceedingly bad 
one to use. By simply pulling out this loop twice the cross- 
section of the cable necessary for conveying the current is 
uncovered at the point where it is most liable to injury. . 

In my system the exposed section is made up of one cable 
looped of half the cross-section of that necessary to carry the 


current, which giver it greater flexibility. 


Mr. Collins happens to be entirely wrong as regards his 
remarks of a theorist’s work, as it is the wiring of hundreds 
of cars which first gave the idea of the patent. 

I may mention that the jointless car cable has been 
favourably criticised by the best consulting engineers, and 
amongst the other great advantages claimed for it is the 
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fact that it can be produced at a cheaper rate than the car 
cables which are generally used at the present day. 


f The Patentee. 
London, February 11th, 1902. 


Soldering Fluids. 


We notice in your last issue a letter from some soap- 
makers claiming to be the makers of the Burnley soldering 
paste. They are, however, mistaken, and we shall he glad if 
you will insert this letter. | 

We do not know what the paste is they are making, as we 
have never heard of it before, but it certainly is not 
Burnley's rozinal soldering paste, which is an American 
patented product, and is so called from the name of the 
inventor. As H. Е. T." states, it had been used for seven 
or 10 years in America previous to its introduction by us 
into this country. During the whole of this time the 
inventor has been striving to overcome all objectionable 
features, and we think he has succeeded. With regard to 
your correspondent's query, we may say that amongst an 
enormous list of users we are supplying some of the largest 
cable-makers, and it is quite suitable for use on insulated 
wires as well as for all soldering work. 

We are the sole selling agenta for England and Europe. 


Beanland, Perkin & Co. 


LEGAL. 
7 4 
GIBBS v. CHLORIDE ELECTRICAL STORAGE Company, LIMITED. 


JUDGMENT was given in this case on Thursday last week. 

The MAsTER OF THE RoLLs said there was no dispute as to the 
fact that the defendants owed the price of the sulphuric acid, and 
the whole question turned on the counterclaim. Plaintiffs 
strenuously denied that there was any hydrochloric acid in the 
sulphuric acid, and that issue, to some extent, obscured the other 
issue, which turned out in the end to be the really important one, 
namely, whether, taking it that hydrochloric acid was present, it 
cansed the damage which was alleged to have been occasioned to 
the batteries. The point as to whether tbe sulphuric acid con- 
tained hydrochloric acid was decided by the learned judge against 
the plaintiffs. It was quite clear that the sulphuric acid delivered 
by the plaintiffa was uniform in the sense that it contained a per- 
centage of `25 of bydrochloric acid. Then came the question as to 
what the effect of this was on the defendants’ batteries. One party 
named Edmundson had taken a contract to make an electric instal- 
lation in a house at Drayton Park, and Edmundton contracted 
with the defendants for the supply of the electric storage batteries, 
consisting of 51 cells. In order to set these batteries in action, 
Edmundson used the sulpburic acid supplied by the plaintiffs, and 
at once there was evidence of the presence of the hydrochloric acid. 
The fumes given off were so strong that the men who had to 
conduct the operations were obliged to stop working for a 
time. Under these circumstances there was no doubt that 
the managing director of the delendant company was very 
strongly impressed with the fact that irreparable injury had 
been done to the batteries, but though he wrote a letter to that 
effect, he pursued the installation and the battery was placed in 
action and subjected to tests. It was found that the battery fell 
short of the contracted standard, but there were two reports made 
by the defendants’ engineer, which were very important, because 
the case for the syndicate was that immediately upon the first con- 
tact of hydrochloric acid with the plates in the cells irretrievable 
damaye was done. The iostallation took place about the middle of 
December, and these reports which were made in February and 
March did not support the contention that the cells were completely 
destroyed. Five-sixths of the cells were found quite up to the 
standard. As it was said the battery was deficient in power, 
another battery was substituted for it. Perfectly pure sulphuric 
acid was used in connection with that battery, but it was found that 
the second battery also fell short of the standard, and it had to be 
strengthened by fresh cells. In July the first battery was broken 
up and destroyed, and it was very unfortunate that when this battery 
was taken back to the defendants’ works it was not submitted to 
tests and experiments by experts. The case had, therefore, to be 
dealt with in the absence of such evidence. The burden was un- 
doubtedly on the syndicate to show that the hydrochloric acid 
destroyed the batteries. It was suggested by the plaintiffs that the 
mischief was in the cells and not in the acid. The differences 
which were shown in the cells were not against the theory that the 
mischief was not due to one uniform cause, but that the plates 
themselves were to blame for the deficiency in the strength of the 
batteries. As the burden was on the syndicate of proving that the 
plates had been destroyed by the acid, and as there was not suffi- 
cient evidence to establish this fact, he thought Mr. Justice 
Bigham had taken a perfectly sound view of the case, and the 
& would accordingly be dismissed. | 

rds Justices Romer and Mathew concurred. 


Тнв Loxpon ELECTRIC SUPPLY CORPORATION v. Davis. 


IN the Chancery Division оп Friday last, before Mr. Justice. 
Kekewich, Mr. Cattmell said he had a motion in the matter of the 

London Electric Supply Corporation v. Davis, the object of which 

was to restrain the defendant from taking electric energy from any 

other company or persons in breach of an agreement he had 

entered into with the plaintiffs Mr. Clayton appeared on the 

other side, dnd had consented to an injunctiun in the terms of the 

notice of motion, the motion to be treated as the trial of the action. 

His Lordship made an order upon the terms agreed. 


NEW BaRoTHERTON Tuspe Company v. Isaacs, GRIFFITHS & SONS. 


Last week in the Court of Appeal, consisting of the Master of the 
Rolls, and Lords Justices Romer and Matbew, the appeal of the 
plaintiffs in this case—for an injunction restraining the defendants 
from copying their catalogue of enamelled steel tubes—from a 
decision of Mr. Justice Jelf refusing to grant such injunction, was 
disposed of. М i 

Mr. С. H. Surra (with him Mr. D. Woodcock), for the appellante, 
said his clients were prepared to accept the hearing of the appeal as 
a trial of the action. The defendants had copied the plaintiffs’ 
trade catalogue, inserting in their own the same blocks and prices 
even as were contained in the plaintiffs, although the book was 
registered at Stationers’ Hall. The production of the catalogue put 
the plaintiffs to & great expense, therefore, as there had been an 
infringement of the plaintiffs’ copyright, the learned Judge should 
have granted the injunction. 

Mr. Drsrornat, for the respondents, said that the infringement 
complained of was a case of the de minimus order. The defendants 
had agreed to a perpetual injunction on certain terms which he had 
suggested in reference to the infringement complained of. 

The plaintiffs counsel then said that if the defendants brought 
out a second catalogue, another action for infringement would be 
instituted against them. Thereupon they declined to adhere to the 
terms they had offered. 

The learned Judge thereupon refused the injunction. 

The MasTE8 OF THE Ков, in giving judgment, said he thought 
that the mind of the learned Judge below had been somewhat 
coloured by what had been stated in the course of the arguments, 
and especial by the offer made on behalf of the defendants. 
The Court must differ from the order made refusing an injunction 
in a case which was clearly one of infringement of plaintiffs’ copy- 
right in their business catalogue. The injunction asked for in 
regard to two catalogues would be allowéd, with costs there, and in 
the Court below. | 

Lords Justices Romer and Mathew concurred. 


Husey v. TRE LONDON Егествіс SUPPLY CORPORATION. | 


IN the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling, and Cozens-Hardy; on Wednesday last week, the 
case of Husey v. The London Electric Supply Corporation came on 
for hearing on the appeal of the defendants in the action from an 
order of Mr. Justice Kekewich restraining them from cutting off the 
supply of electric energy to St. Ermin's Hotel, Westminster. The 


` Mansions Proprietary, Limited, were the owners of the hotel, and 


they issued “ А " debenture stock to the amount of £75,000. The 
defendants supplied the company with electric light under an agree- 
ment which gave the company the power to discontinue the supply 
if the consumer should make default in рүе of the amount due 
from the Mansions Company. The plaintiff had been appointed 
receiver and manager of the hotel on behalf of debenture holders, 
and on defendants threatening to cut off the supply of electricity if 
the arrears remained unpaid, plaintiff obtained ah er parte іпјрос- 
tion. Mr.Justice Kekewich held tbat, although the plaintiff must 
make a fresh application for a supply, the defendants must be 
restrained until the application was made. Defendants contended 
that this was a hardship on them because, if the supply was cut off, 
they would be at once paid. Plaintiff's submission was that he was 
not bound by the old agreement, because he was a new owner and 
occupier, but, as a rejoinder, defendanta put forward а case in which 
it was held by the Court of Appeal that a receiver was a mere care- 
taker. Mr. Laurence, K.C., and Mr. Cartmell appeared for the 
appellants, and Mr. Warriogton, K.C., and Mr. Mitchell for the 
respondent. 


At the conclusion of the arguments of counsel, Lord Justice 
VAUGHAN- WILLIAMS, in giving judgment, said he would assume that 


there was a new occupation by the plaintiff as Receiver, and that 


the occupation of the Mansions Proprietary, Limited, had come to 
an end. That was the contention of the plaintiff, which put him 
in the best position. His Lordship's opinion was tbat evea if the 
contention was correct, the Receiver was not entitled to any supply 
of electric lighting unless and until he made a new contract with 
the defendant corporation. If one had to suppose that the old 
contract between the defendants and the Mansions Proprietary, 
Limited, continued, there could be no doubt that the defendant 
corporation were entitled to cut off the supply of electricity, 
because of the default made in payment of the account by the 
Maasions Proprietary, Limited. Under those circumstances, it 
seemed to his Lordship that whichever way it was put, it was not 
right to grant the injunction restraining the defendants from cutting 
off the electricity. His opinion was that the Receiver was not 
entitled to any supply of electricity unless and until he had made 
a contract with the defendant corporation for that supply, and as 
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he had not made that contract,the was not entitled to restrain the 
defendants from cutting off the supply. . 

The other Lords Justices concurred, aud the appeal accordingly 
was allowed, the injunction granted by Mr. Justice Kekewich being 
discharged, the respondent being directed to pay the costs in the 
Court below and of the appeal. | 

Lord Justice Vauc HAN-WILLIAMS advised counsel for the respon- 
dent to treat the motion as the trial of action, but the learned 
gentleman said his client was not in Court, and he should not 
like to take the responsibility of consenting to that course in his 
absence. , 


Rarres v. Tum NonwicH Егкоткіс Tramway COMPANY, 
LIMITED. 


In the Court of Appeal, consisting of the Master of the Rolls and 
Lords Justices Romer and Mathew, Mr. F. Low, on behalf of the 
defendant company, moved on Thursday last week for a stay of 
execution in this case, which was heard before Mr. Justice 
Grantham and a jury.at the Norwich Assizes, and which resulted 
in a verdict for the plaintiff for £850 damages. The learned 
Judge refused to grant the stay, and as the defendants intended to 
appeal they now made this application. The action was brought to 
recover damages for personal injuries sustained by the plaintiff, a 
veterinary surgeon, as alleged, through the negligence of one of the 
defendants’ servants, and the question, the learned counsel 
remarked, was one of considerable importance to tramway com- 
panies in general. It was not disputed that the action was brought 
about by the plaintiff's horse taking fright, but it was said that the 
animal was scared by the defendants’ driver not stopping the car or 
by the bell or gong which these cars have to carry. On the con- 
elusion of the plaintiff's evidence, he (the learned counsel) sub- 
mitted that there was no case of negligence on the part of the 
driver, but the learned Judge allowed the matter to go to the jury, 
with the result that a verdict was given for the plaintiff. The 
ground of the present application was that if the damages were 
handed over to the plaintiff and the defendants were successful on 
appeal, there would be little chance of their recovering the 
money. Plaintiff had no assistance in his business, and he resided 
in a small village outside Norwich, the rateable value of his house 
being £17, and that of a piece of land adjoining £16. The 
defendants were quite willing to bring the £850 into Court and to 
pay over the costs to the plaintiff on the usnal undertaking that 
they be returned in the event of the appeal being successful. 

The MASTER OF THE HorLs said the defendants might have the 
stay on bringing the amount of damages into Court, the costs of the 
trial to be paid over to the plaintiff's solicitor on the usual under- 
taking. It was understood that the appeal would be entered at 
once by defendants. е, 


In re Тнк Снапіха Cross AND STRAND ELECTRICITY SUPPLY 
CORPORATION, Шшмітер. 


IN the King’s Bench Division last week, before the Lord 
Chief Justice and Mr. Justice Ridley, Mr. Юлгрү moved for 
a rule niei calling upon one of the aldermen sitting at the 
Guildhall Justice Room to show cause why a mandamus should 
not issue commanding him to state a case for the opinion of this 
Court. The applicants, the Charing Cross and Strand Electricity 
Corporation, Limited, were summoned before the alderman for not 
giving notice to the district survevor, under Section 200 of the 
London Building Act of 1894, of their beginning to execute a work 
which it was said was a structure or erection within the meaning of 
the statute of which notice should be given. The work in question 
was a street inspection box, which was merely an enlargement of 
the pipe or conduit along which the cable was carried, and the 
learned counsel said that if it was held to come within the Act, 
then the whole conduit pipe might be said to do во. The Alderman, 
however, held that the offence was proved, fined the Supply Cor- 
poration 408. and costs, and refused to state a case raising the ques- 
tion of law. 
A rule nisi was granted. 


BUSINESS NOTES. 


Electric Pinnace for Natal.— The Thames Valley 
Launch Company, Limited, have just secured an order from the 
Natal Government for a 32 ft. electric pinnace. The boat is 
designed to run a considerable distance at а good speed, and for use 
in rough water. She will be fitted with patent gear (W. Rowland 
Edwards's patent), by which one wheel'or lever switches on the 


current and regulates everything, including steering. Great: 


mechanical advantages are said to be obtained by this invention, 
which will be exhibited at the Boating Exhibition which opens at 
Earl's Court on March 1st. The accumulators will be fitted with 
patent non-corrodible connectors, making a perfectly acid proof 
joint. The company have also secured an order for an electric 
launch for Naples, and five others, electric and petrol, for use on 
the Thames, including a 45 ft. boat for a private owner. They 


have also on hand some additions to their own fleet of letting- 


out boats which will then number over 40 vesselg. 


Electrical Wares Exported. 
иик внима Fes. 12тн, 1901. | WII me Гев. 11тн, 1902. 


Adelaide zs Value £150 Alexandria .. Value 442 
Boca. Teleg. mat. А .. 199 Amsterdam.. we : © БО 
Bombay es oe ee ee 120 Beira.. "T eec е 
Bremen is i^ "n АА 68 Bombay s кз, PS 
Buenos Ayres ds - oe 1,479 Buenos Ayres . "D . 

е; Teleg. mat. .. | " Teleg. cable .. 

эз Teleph fittings 1, 150 Calcutta x < 
Caloutita  .. ^ ae . 669 ay Teleg. mat. 
Cape Town е ee ee ee 981 » eleg. wire ee 
ii Teleg. mat. .. 1,969 Cape Town ss Vis 


pe ee . e 
А! Teleg. cable .. 180 Channel Islands. 
bo se ee ee Chind . 


S 

B 

8 
SESsSsSssSSSESE8888888 8828 


tago 
Perth.. ne zs s 
Port Elizabeth  .. sa „ 610 
Rosario. Teleg. mat. .. .. 828 
P Teleg wire .. .. 1,800 


Sydney at x T" js 
Trieste, Teleg. cable .. . 645 


e ea е ee е 
Copenhagen wa А 5 5 rt mat. .. АР 
merara ee ee ee Ф 6 penhagen. eieg, Wire ee 
Durban «а sh Ss . ) 9200 | Durban s єє oo oe 1 
East London PM e. se 8 East London as Д T 
Gibralter ee es ee se 19 Gibraltar е6 ee ee 
Madras 56 а ae x 48 % Teleg. mat. .. 
Melbourne. 409 Hamburg 
Monte Video. Teleg. mat. 100 | Hobart. Teleg. mat eo 
Port Elizabeth  .. "E: .. 142 Hong Kong.. ed «i sie 
Rio Janeiro.. ы; Уз ee 18 | Lisbon ‘ie 
Bhanghai .. i a - 198 Melbourne . ee 
" 28 tons old cable wire gu i 

| 

i 

| 

| 


Shanghai 8 42 
Singapore v» ee 716 
Suez. 'Teleg. mat. oo 144 
ee ee ee ee 134 

ellington .. vs 2¹ 


S Teleg. mat. 659 
Yokohàma ..  ..  ..  .. 8,922 


Total ee £19,910 


Total  .. £9,602 


Foreign Goods Transhipped. 
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Gothenburg. Elec. mat. oe 1 Durban, Teleph. wire .. 
Perth. Elec. goods . . 1,509 


Total ee „5 £1,558 Total oe ео £946 


Cable Calculator.—From Messrs. Isidor Frankenburg, 
Limited, of Salford, we have received a very handy “ Cable Calcu- 
lator,” by means of which it is possible to easily and accurately 
calculate the cost of any length of any size, or class of wire and 
cable, whose listed price is between £15 and £650 per mile. In 
regard to the method of using the Calculator,” it is only necessary 
to place the price per mile—which will be found on one or other of 
the sides of the inner slide—opposite the required length (as given 
at the upper, or lower, edges of the opening in the outside cover) ; 
and the gross price for such length will be found between the short 
black lines at either of the two upper, or lower, windows, according 
as the length needed is on the upper, or lower, edge of the opening. 
This “ Calculator ” will be of service to engineers in making calcu- 
lations for estimates and tenders. 


Manchester Switehgear.—One of the largest switch- 
boards contracts has recently been placed with Mesers. Ferranti, 
of Hollinwood, by the Manchester Corporation. This contract 
includes a switching gear for a capacity of 12,000 н.р. to be 
generated at the new Stuart Street Station; and it also includes com- 
plete high and low tension equipment for 10 sub-stations, which are 
to contain motor-generators for traction and lighting loads. The 
whole is to be delivered complete in nine months. Thisisa typical 
example of the progress madc in this country by large contractors. 
Messrs. Ferranti’s, anticipating a large demand in the future for 
their well-known apparatus, are equipping an extensive building 
with the latest machinery, and by introduction of the most approved 
methods of production, will be in & position to meet any calls for 
switchgear required by power transmission and distribution 
schemes. Their new building will be large enough to engage over 
500 men. It is expected that this new factory will be in complete 
working order within six weeks. It is with satisfaction that we 
note that the switchgear industry in this country is being dealt 
with in a way that will ensure economical production, and will 
maintain the supremacy in design, which has hitherto been the 
characteristic of British production. 


May-Oatway Apparatus on the Liverpool Overhead. 
—The Dingle Station on the Liverpool Overhead Railway, which 
was damaged by the serious fire on December 23rd last, was 
reopened for traffic on Monday. The station has been supplied 
with the May-Oatway automatic fire alarm. On Saturday afternoon 
last the fire alarm system was subjected to experimental tests in the 
presence of a party of representatives of insurance and industrial 
companies, among them being Messrs. E. J. Hidden (National 
Telephone Company), and J. W. Cooper (British Westinghouse 
Company), the party forming a committee of investigation. Before 
beginning the tests, Mr. S. B. Cottrell, general manager of the Over- 
head Railway, stated that the desire of the patentees of the fire- 
detecting apparatus and of the directors of the Overhead Railway 
Company was to demonstrate that thc system worked satisfactorily, 
and for that purpose an independent committee had been appointed 
to inspect the apparatus. Test fires were then lighted in a signal 
box and at the Park Road entrance to the station. In each case the 
alarm worked promptly. In a few seconds the fire signals were 
operated, and the indicators showed the place of the outbreak. A 
full equipment of fire-extinguishing apparatus has been supplied 
by Mr. B. Richard Isaac, Liverpool. The station has been refitted 
a8 far as was necessary, and is lighted both by electricity and incan- 
descent gas lamps. 
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Acetylene Gas for Power.—A series of tests were 
made on January 29th at the oflices of the Acetylene Stores, 
Limited, under the direction of Mr. Stephen Earl, with a new 
apparatus for using acetylene gas. We are informed that acctylene 
will not burn in a Bansen burner, but will produce smoke. In the 
testa named, acetylene gas generated from carbide was carried through 
vessels containing liquid hydrocarbon, the nature of which was not 
stated, and we can only surmise it to be one of the petrolcum 
extracta that has the power of mixing with acetylene. The generator 
is of the holder type with two retort boxes for continuous working. 
The acetylene generated can be used in the ordinary manner if 
desired, or it can be led through the carburettor and burned asa 
blue Bunsen flame for heat or, with the addition of a mantle, for 
light. The flame, as seen by us, was п perfectly blue Bansen flame, 
and the light given by the mantle— Voelker's mantle was used—was 
clear and smokeless. It is also cluimed that the mixture, be it a 
mechanical or a chemical union of the acetylene with the hydro- 
carbon, can be employed in the gas engine witlygood results. Thus, 
the system is specially suitable either for incandescent lighting or 
for gas-gencrated electric lighting. The new system caused 
considerable interest to those present at the test, апа we under- 
stand that the owning syndicate are laying down plant at their 
works at Hackney to manufacture generators and carburettors 
under their patents in order to put their apparatus on the market. 


Bankruptcy Proceedings. — At Exeter Bankruptcy 
Court on Friday, Mr. H. G. Massingham, formerly an electrical 
engineer at Bath, Taunton and Exeter, who had also been connected 
with some large boot companies at Exeter, Taunton, and Torquay, 
applied for his discharge from bankruptcy. Mr. Clarke (Taunton) 
appeared for the debtor. The Official Receiver's report showed 
that the debtor's assets were not sufficient to pay 10s. in the £, that 
he had omitted to keep proper books of accounts, and had continued 
trading after knowing himsclf to be insolvent. His conduct during 
the proceedings had been satisfactory. Mr. Clarke applied for the 
debtor's discharge to be suspended for as long as his Honour (Judge 
Lush Wilson) thought fit. Mr. Massingham was practically one of 
the pioneers of electic lighting in the West, but, unfortunately, be 
had not the exclusive privileges which Corporations were likely to 
get, with the result that someone else had got the advantage of the 
undertakings. He considered that no less than from £10,000 to 
£11,000 losses were accounted for in that manner. With reference 
to the majority of the liabilities in this matter, they were liabilities 
which he incurred on behalf of the West of England Boot and 
Shoe Co., of which he was managing director, and of which he had, 
unfortunately, taken the responsibility. The debenture holders had 
taken possession, and finding that he was liable for these amounts, 
he had filed his petition. His personal liabilities were small—in 
fact, almost infinitesimally small. It seemed a case of misfortune, 
and he asked bis Honour to grant the discharge, but to suspend it 
for a period of two years to enable the debtor to make a fresh start 
in life. His Honour said that as far as he could judge from the 
report, the debtor had certainly not appeared intentionally to have 
committed any offence against the Bankruptcy Act, although he had 
undoubtedly committed one or two of the offences as to trading 
and incarring debts while insolvent, and in not keeping the books 
which should have been kept. He could not help saying debtor 
worked very hard in pushing forward the electric light business, 
but others had reaped the benefit of his exertions; but he thought 
debtor had shown a certain amount of rashness in business, and no 
doubt the creditors had suffered. He felt the justice of the case 
would be met, so far as the Bankruptcy Act was concerned, if the 
discharge was suspended for two years. He granted the applica- 
tion subject to that condition. 

Herbert Cooke, 12, George Street, Parade, Birmingham, electrical 
engineer, bas been adjudicated bankrupt at the Birmingham County 
Court. 


Dissolutions and Liquidations,—At meetings held 
on January 20th and February 5th the shareholders of Allan and 
Adamson, Limited, resolved to wind up voluntarily with Mr. W. 
Peto, of 55, Hatton Garden, E.C., as liquidator. The liquidator 
was authorised to registera new company to be named Peto and 
Radford and Allan Accumulator Manufacturing Company, Limited, 
to which all the undertaking and assets of Allau & Adamson will be 
transferred. Draft agreements under which this is to be carried 
into effect were approved by the mectings. 

A meeting of the London Electric Omnibus Company is announced 
for March 13th at64, Gresham Street, E.C. (ottices of P. Mason and 
Co.), to hear au account of the winding-up from the liquidator, Mr. 
Р. Mason. 

Mesars. Е. E. Stephens and T. Martin, ironmongers and electrical 
engineers, &c., of Bideford, have dissolved partnership. Mr. 
Stephens attends to debts and carries on the business. 

Creditors of Allan & Adamson, Limited, must send particulars of 
debts, &c., to Mr. Peto, by March 12th. 

A meeting of the Leecoll Electric Battery Company is to he held 
on April 9th, at 14, Devonshire Square, E.C., to hear an account of 
the liquidation proceedings from Mr. S. A. Cobbett. 

Messrs. W. Ward and H. Turner (Ward & ‘Turner, electrical 
eogineers, Stanningley) have dissolved partnership. Mr. Turner 
attends to debts. 

lesers. A. Markwell & W. Е. Walton (Electric Light and Main- 
tenance Company, Richmond Mansions, Putney), executed a deed 
of assignment last September, and all creditors should send their 
claims, &c., to the trustecs, Mr. С. Н. Robson, 71, Queen Victoria Street, 
E.C , by February 28th. 

Messrs. W. Mossop & J. A. Cross announce that the partnership 
hitherto existing between them in the Concentric and General 
Contract Company has now been dissolved hy mutual consent, 


Mr. Walter Mossop will continue to carry on the business of this 
company as before at the same address, 52, Queen Victoria Street, 
Е.С. 


Books Received.—“ Practical Calculation of Dynamo 
Electric Machines," by A. E. Wiener. New York: Electrical ll'orld 
and Engineer, 1902. 

“A Travers la Matière et l'Energie," by Dr. Е. E. Blaise. Paris: 
Ch. Delagrave. 12 fr. 

Journal of the Institution of Electrical Engincers, No. 154, Vol. 31. 
London: E. & F. N. Spon, Limited. 48. 

* Grundriss des Elektrotechnik," by Heinrich Kratzert. No. 4. 
Electrochemie ; No. 5. Elektrotechnik im Bergbau, in der Land- 
wirtschaft und Schiffahrt. Leipzig and Wein: Franz Deuticke, 
1902. Kr. 6 and Kr. 5 respectively. 


Catalogues and Lists.—A handy little pocket calendar 
(1902) and directory of the cold storage aud ice factory trades has 
been sent to us by the editors of the Cold Storage and Ice Trades 
Review (19, Ludvate Hill, E.C., 6d.). 

Mr. G. Braulik, of Upper Thames Street, has brought out a new 
“ up-to-date” price list of his “ London” enclosed, Excelsior, and 
other arc lamps, also searchlights and projectors for photographic, 
theatrical, and medical work. . 

The Mica Insulator Company, Limited, of Empire Works, Stan- 
sted, Essex, has brought out a new catalogue showing the various 
types and sizes of standard micanite commutator rings, which it 
can supply from stock moulds. 

The Lahmeyer Electrical Company, Limited, has issued a new 
illustrated price list (No. 13) describing its crane controllers. 
Diagrams of connections aud illustrations and details as to methods 
of arranging and working are viven. Pictures of travelling cranes 
(from 10 to 50 tons), also jib and foundry cranes, which have been 
supplied for different factories, and во on, are shown. 

Pamphlet No. 117 of the B.T.H. Company is devoted to an 
illustrated description of air-blast transformers ; No. 116 deals with 
type OK ampere-hour meter for c c. circuits. 

From Messrs. Francis & Spilsbury, of Bucklersbury, E.C., we 
bave received a list of cranes manufactured by their principals, 
Messers. Mohr & Federhaff, of Mannheim, Germany, for whom they 
are sole agents in the United Kingdom. Electrically-driven 
hoisting machinery for quays and railways, also electric travelling 
cranes are illustrated and described in the pamphlet. 

The Lighting Corporation, Limited, of Bloomsbury Street, W.C., 
have placed before us priced lists of their Wenham enclosed arc 
lamp, incandescent electric lamps, and designs for Wenham corona- 
tion illuminations. 

We have received a pamphlet from Messrs. Roberts Bros., of 
Dukinfield, near Manchester, illustrating their specialities ia 
labour-saving machine tools, which include disc surface grinders, 
boring and turning mills, and capstan lathes. Their 18 in. 
* Universal" disc surface grinder was illustrated on p. 1083 of our 
last volume, in connection with our articles on machine tools at the 
Glasgow Exhibition. 


Gateshead. — Messrs. F. Reid, Ferens, electrica! 
engineers and steeplejacks, Orchard Street Buildings, Newcastle-on- 
Tyne, have secured the contract for taking down the large stone 
condenser at Messrs. Alhusen's works, Gateshead. This work 
comes under the steeplejack department, which at the present time 
has a good deal of business in hand. 


Mica Reflector, — An ingenious device, called the 
Micaylorlite reflector, is being introduced by Messrs. Taylor & Co., 
of Hatton Gaiden. It is claimed that it casts no shadow, while it 


reflects a considerable proportion of light, though these claims 
appear to be antagonistic. The reflector is shown in the figure, 
from which it will be seen that it is slipped over the neck of the 
lamp before insertion inthe holder. As it consists solely of mica 
and brass, it is practically indestructible. 


New Journal.—We have before us No. 1 of a new six- 
penny monthly journal, published by the Foundry Publishing Com- 
pany, of 182, Oxford Strect, W. With the title, the Foundry Trade 
Journal, it will devote itself specially to the interest aud advance- 
ment of the foundry trade, as foundrymen ure said to have long felt 
the want of a good medium for the exchange of ideas and experi- 
ences, and the illustration of the improved methods that from time 
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to time are placed upon the market. One of the chief objects of 
the new journal is to advise foundry-masters of the best means of 
facilitating and improving the manufacture of castings of all 
descriptions. It emphasises the necessity for introducing radical 
improvements to meet foreign competition in the steel and iron 
industries. It strikes the right note in its opening number, and it 
geoms to us that there is plenty of scope for such a paper. 


Parliamentary.—The following Bills came before Mr. 
Campion, the Examiner, on Monday, for proof of compliance with 
Standing Orders of the House of Commons :— 

ANewcastle-on- Tyne. Corporation Tramways Eutension.— Under this 
Bill the Corporation of Newcastle-on-Tyne seek power to construct 
new tramways, in all 16 in number. The total length of the tram- 
ways is about 12 miles. For the most part the tramways will be 
outside the city, and the parishes affected are Walker, Wallsend, 
Benwell, Gosforth, and Weetslade. Section 17 provides that so 
long as the District Council of Walker is willing and able to supply 
electricity for working the trams, the Corporation shall not them- 
selves supply it without the consent of the Council. It was decided 
to postpone the examination of the Bill till February 24th. 

Halifax Corporation.—Standing Orders were found to have been 
complied with in the case of this Bill, particulars of the electrical 
portion of which were given in the ELECTRICAL REVIEW of January 
31st. 

Wrexham District Tramways (Extension).—It was found that 
Standing Orders had been proved in the case of this Bill, which 
empowers the Wrexham and District Electric Tramways, Limited, 
to construct new tramways, and to substitute 42 years for 21 years 
as the period for purchase by the local authorities. 

Torquay and Paignton Tramways.—Notice of opposition has been 
given in the case of this Bill, particulars of which have already been 
given in the ELECTRICAL Review. It was decided to postpone the 
examination till February 24th. 

London County Council (Tramways and Improvements).—This Bill, 
which contains important tramway schemes promoted by the 
L.C.C., has already been before the Examiner of Standing Orders 
and approved, with the exception of the schemes relating to Wands- 
worth. On the Bill again coming before the Examiner it was 
decided to postpone the examination till February 24th. 

Birmingham and Midland Tramways.—This is a Bill for sanction- 
ing the Birmingham and Midland Tramways, Limited, to construct 
additional tramways. Land at Smethwick is scheduled for the 
erection of an electricity generating station. The company are the 
owners of the tramways near Birmingham. It is proposed to con- 
atruct altogether 15 sections of tramway in the districts of Hands- 
worth, Smethwick, Oldbury, and Rowley Regis. The examination 
was postponed till February 24th. 

Scarborough Tramways.—The Examiner found that Standing 
Orders were proved inthe case of the Scarborough Tramways Bill, 
details of which have already been given in the ELECTRICAL REVIEW. 
Shortly the proposal is to incorporate a company with a capital of 
£96,000, and the usual borrowing powers to lay down an electric 
tramway service for the borough. 

Aberdeen Suburban Tramways.—Standing Orders in the case of 
this Bill were found to have been proved. Power is given to the 
tramway company to construct certain tramways and to enter into 
agreements with the Aberdeen Corporation in connection with 
running powers, &c. 

The following Bills, which have before been mentioned in the 
ErxcTBIiCcAL REviEW, came before the Examiner, and were post- 
poned:—Hove, Worthing and District Tramways, and the South 
Shields, Sunderland and District Tramways, till February 17th; 
Exeter and District Tramways, Rossendale Valley Tramways, Mex- 
borough and Swinton Tramways, Croydon and District Tramways, 
North Ormsby, South Bank, and Grangetown Tramways, and 
London United Tramways, till February 24th. 


Smoke Troubles.—The Trafford Electric Power and 
Light Supply Company, and Messrs. W. T. Glover & Co., Limited, 
were .both summoned at Manchester last week by the Stretford 
U. D. C. for smoke nuisance. For both parties it was said the Mond 
gas plant would be in working almost immediately, and no com- 
pe would afterwards be made. The cases wereadjourned for a 
month. 


Trade Announceiments,—With reference to the notice 
which appeared in our last issue regarding Messrs. Geipel & Lange, 
and the agency for Messrs. Chauvin & Arnoux, it is said that the 
statement “ (as successors to Messrs. H. M. Salmony & Co.)" may 
convey a wrong impression. Messrs. Geipel have not succeeded to 
the business of Messrs, Salmony, but it was intended only to imply 
that Messrs, Chauvin & Arnoux had transferred their agency to 
Messrs. Geipel & Lange, as everybody in the clectrical trades doubt- 
less clearly understood. 

The business of the Sheffield Electrical Engineering Company 
has been purchased, as from January 18th, by Mr. E. O. Burn, who 
will carry it on under the same name as before at the Dynamo 
Works, Napier Street, Sheffield. The company is laying down new 
plant, and will now be able to vive prompt delivery. While con- 
tinuing to make a speciality of dynamos for electro-plating, the 
company will also supply them for any other purpose. 

Messrs. Clarke und Meldon have recently gone into partnership 
as Clectrical engincers at 16, Wicklow Street, Dublin. Mr. Clarke 
has been on the electrical staff of the Dublin United Tramways 
Company. Mr. Meldon has been several years with the same 
LÁ and has had charge of their sub-stations at different 

Imes. 

The British and Foreign Electrical Vehicle Company has 
changed its name to the British Electromobile Company, and has 


removed its registered offices to 4, Bloomsbury Place, W.C., where 
the whole of the general business of the company will in future be 
conducted. 

The name of the Safety Concentric Wiring Company, of Bovay 
Street, Holloway, has been changed tothe Holloway Electric Supply 
Company, Limited, the directors having decided to confine the 
business of the company to the electricity supply station. 

Messrs. Easton & Co., Limited, have appointed Mr. G. D. Seaton 
as their representative for the Midland counties, including Derby, 
Herefordshire, Leicester, Lincolnshire, Northampton, Nottingham, 
Shropshire, Staffordshire, Warwickshire and Worcester. Mr. 
Seaton’s address is 36, Islington Row, Edgbaston, Birmingham. 


Zschocke Cooling Towers,—Messrs. Doherty & Donat, 
who are the sole British agents for the Zschocke patent water- 
cooling towers, ask us to announce that, unless otherwise specified, 
their towers are made in England by English labour. They wish 
promptly to contradict reports which have been placed in circula- 
tion that the towers are made in Germany. 


ELECTRIC LIGHT AND POWER NOTES. 


Ballymahon.—A largely-attended meeting was held last 
week to consider the question of lighting the town by electricity. 
A company will be formed to raise the necessary capital, and 
advertisements will be issued at once inviting tenders from electrical 
engineers. ° 


Bexley.—Messrs. Mordey & Dawbarn's report on electric 
lighting and tramways is before the U.D.C. They advise the 
Council that if matters are proceeded with at once the light can bo 
available by next winter. 


Bloemfontein.—The electric lighting of the town has 
proved a success, but the system is not at all adequate for the town's 
requirements. It ів песеввату to almost double the present plant at 
a cost estimated at £13,650. | 


Bognor.— A poll of the town took place recently in order 


to decide the question whether the U.D.C. should be empowered to . 


raise a loan of £12,000 in order to defray the coet of electric 
lighting. The result of the voting was decidedly against the 
project, being as follows :—For the electric light, 93; against, 296; 
majority against, 203. 


Coseley.—The Midland Electric Corporation for Power 
Distribution, Limited, have made an offer to supply the U.D.C. 
with electricity for lighting purposes. They state that the charge 
for public lighting during 3,600 hours per annum for each 25-с.р. 
lamp would be £2 18s. 6d. ; for each arc lamp equal to 2,000-с.р. 
nominal, the local authority providing all capital expenditure and 
thc company the current, carbon, &c., the cost would be £16 10s. 


Derby.—The T.C. has passed a vote of £8,000, the 


estimate of expenditure on capital account for the present year. 
Of this sum £6,000 is for mains, services, &c. 


Dublin.—On Monday the Lord Mayor of Dublin, in 
presence of the Lighting Committee and officials of the Corporation, 
laid the foundation stone of the new electric works at the Pigeon 
House Fort, and expressed the hope that the new scheme would be 
а great success. Lunch followed, at which speeches suitable to the 
oocasion were made. 


Elland.—The U.D.C. is about to advertise for tenders 
for the machinery for an electric lighting installation. This week 
a L.G.B. inspector has held an inquiry into an application for 
sanction to borrow £16,000 for the purpose. 


Farnham.—Having heard from its advisers, Sir Wm. 
Preece and Major Cardew, that they did not know of any other 
company than Edmundson’s likely to offer to undertake the 
lighting of the parish, the U.D.C. has resolved to invite the 
Edmundson Corporation to submit tenders and a draft agreement. 


Finchley.—The Finchley Improvement Bill, which has 
been promoted by the D.C., has been voted upon by the parish, with 
the result that the necessary sanction has been refused by a majority 
of 361 out of 3,543. This Bill contained provisions empowering the 
Council to borrow about £85,000 for electricity purposes. The 
D.C. will proceed with a scheme under its prov. order, but it is 
proposed that the estimate shall not exceed £45,000. 


Еготе, — Тһе Committee appointed to deal with the sub- 


ject of electric lighting has recommended the Council to make 


application for sanction to borrow the sum of £16,400, and to 
appoint Mr. F. Н. Medhurst as consulting engineer, at a com- 
mission of 5 per cent. on the original scheme and 3 per cent. on 
extensions. 


Gillingham.—The U.D.C. has considered the proposed 
extension of the E.L. undertaking relative to the supply of electric 
energy to the new Naval Barracks erected by the Admiralty, near 
Chatham Dockyard, and has decided to quote terms for periods of 
10 or 15 years. The new Naval Burracks is said to be the largest. 
of its kind in the country. 
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(odalming.—The T.C. has arranged with the Urban 
Extric Supply Company (who took over the Council's order) to 
ligt “6 street lamps with 25-c.P. lamps as soon as possible, and the 
гемор 150 lamps by January, 1903. The details of the contract 
an rot entirely settled, but the company's alternative offers for 
77 amps, as compared with the cost of gas lighting, are as 
Коте — 

Half night. Whole night. 


Electricity, 25 c. p. - oe ©» #619 £885 
* 82 „ - ics sa 767 1,003 
97 50 [1j oe ee . 885 1,262 
Gas.. 25 . E e AA 863 1,230 


‘Te „bove charges include repairs, cleaning, and maintenance. The 
ten [E night" means from half an hour after sunset to 
night. 


Hendon.—Since the inquiry, representations have been 
wie to the L.G.B. that a satisfactory scheme can be carried out at 
akis cost than that proposed by the D.C. The Board sent these 
rwesentations to the D.C., whose observations in reply were 
recived, and a decision on the application will be very shortly 
amed at. At a meeting of the D.C. it was stated that tho repre- 
wrutions had been made by the Electrical Power Distribution 
Company, and that Mr. Hammond, the Council's engineer, had been 

instructed to reply thereon. A sub-committee of the D.C. has 

teen formed to consider what steps can be taken to obtain from the 

В AT. a further postponement of time for the commencement of 

the works. | 


Wereford,—The accounts of the electricity supply 
«Aemrtment for the past year show that the energy supplied was 
uz reter by nearly 50 per cent. than in 1900, and after paying work- 
à xg costs and interest there remained £676 towards repayment of 

Hernsey.—The U. D. C. on Monday evening discussed а 

re prt from the Lighting Committee, recommendirg the erection of 
€ > © re lamps to replace 87 gas lamps. The arc lamps are estimated 
t «> cost £1,292 per annum and the gas lamps £265 per annum, so 
t. bat the increase will be £1,027 per annum. The report was referred 
tad 


irvine.—The Burgh Commissioners are considering a 
sz « heme for the electric lighting of the burgh. 


Kimberley.— According to The British and South 
Ata Export Gazette, the De Beers new central power station will 
зате a capacity at first of 2,000 kw. Power will be generated at 
27,000 volts, and transmitted on the three-phase alternating system, 
‘with a frequency of 30 cycles per second. The eight boilers to be 
à пей will be of the Babcock & Wilcox type, with superheaters 
And mechanical stokers of the chain-grate type. Mechanical 
«І гавс fans and economisers will also be installed. Two sets of 
Wesitgbouse-Parsons turbines and Westinghouse generators will 


Toe erected, cach having a capacity of 1,000 kw., and room will be 


nllowed for installing another unit at а future date. The order for 
theisitehboard has been placed with the General Electric Com- 
pair. of New York. The cables, which are being supplied by the 
Bntih Insulated Wire Company, Limited, are paper-insulated, 
lead-covered, and armoured, and laid underground. The plant is 
€ хрес{-@ to be in operation about the latter part of the year. 
The electricity accounts for 1901, recently pre:ented by the 
bon sgh electrical engineer, Mr. C. Granville Vines, show a total 
отри of nearly 139,000 units, sold at 1s. per unit. The total 
capital expenditure amounted to £31,363; the gross revenue 
&rtocnted to £7,024, gross expenditure £5,493, gross profit £1,531. 
Te eost of production per unit was made up roughly as follows :— 
Сок, &, 587d.; oil, waste, &c., 38d.; water, '49d.; salaries and 
“xe, 1704. ; repairs and maintenance, 11d.; total works cost, 
5'3». Management, 75d. ; establishment charges, &c., 19d. ; total 
cat: 9494. After paying £1,186 interest, and £1,612 for depre- 
стоп and sinking fund, there was a net deficit of £1,267. The 
1 'okber of lampe installed was 15,000 of 8-c.P.; maximum load, 
206 kw. ; capacity of plant, 300 kw. The bulk of the supply is for 
prate lighting, by meter. It should be observed that these data 
are for the first complete year of running; coal costa 508. per ton, 
ang is of only half the calorific value of Welsh coal. The choice 
ofa Jat rate of 1s. per unit, which was fixed by the Council before 
Mt. Vinee's appointment, was perhaps not the best under the cir- 
cumstances, as Saturday night shopping is a great institution in 
Kimberley, and while the shopkeepers ruri up a heavy demand for 
ligtting on these occasions, they take practically nothing at other 
tims More capital is badly needed for extending the plant and 
1125, but as the Cape Parliament is not sitting, thanks to the war, 
it m impossible to obtain sanction to further loans at present. An 
"Ct. Belliss-Parker set is on order, but will be quite inadequate 
to meet the demand. 


long Eaton.— An influential meeting of ratepayers was 
hall recently to protest against the action of the U. D. O. in dis- 
regning the suggestion of the L.G.B. in regard to the erection of 
^ Mcerating station. The meeting was in favour of taking power 
in balk from the Notts and Derby Power Company. 


Undon.—In the House of Commons last week Mr. G. 
Байат, President of the Board of Trade, brought in a Bill to pro- 
vide for the adjustment, in accordance with changes of boundary 
effected under the London Government Act, 1899, of the areas 
within which local authorities and companies are authorised to 
an electricity. The Bill was read a first time without discus- 


GREENWICH.—The B. C. is going to engage an electrical engineer, 
at a fee not exceeding £50, to report upon the electric lighting of 
the borough. 

WoornwicH.—In viow of the anticipated increase of business, 
consequent on the M. B. C. taking over and extending the local com- 
pany's electric lighting plant, the Council has decided not to close 
up temporarily the ends of the new engine aud boiler house at 
Plumstead, but forthwith to extend the walls at a cost of £1,350, 
thus ultimately saving £467 on the total estimated cost of the whole 
building. : ; 

The Council has approved of the application of the Blackheath 
and Greenwich District Electric Light Company for a Board of 
Trade license for Eltnam, subject to conditions. 

BERMONDSEY.—At a meeting of the London County Council 
on Tuesday, the Highways Committee reported having received 
a deputation from the Bermondsey Borough Council on the 


subject of the proposal of the former to ask the Board of Trade 


to fix 6d. as the maximum charge in the provisional order being 
applied for this session. The deputation pointed out that 8d. was 
inserted in the 1899 order granted to the late Bermondsey Vestry, 
and suggested that the same maximum should be included in the 
present order, which would apply to the enlarged area under the 
Borough Council. The committee, however, saw no reason for 


altering their recommendation to ask for the introduction of the 6d. . 


maximum which the Board of Trade embodied in the London 
orders issued last year. 


Loughborough.—The T.C. has accepted the recom- 
mendation of the General Purposes Committee that the prov. order 
should be transferred to the Loughborough Light Railway Syndi- 
cate, which has obtained an order for the establishment of light 
railways in the district. The syndicate will carry out both the 
Council's light railways and electric lighting scheme, and the terms 
of purchase (which have already been published in the ELEC- 
TRICAL REVIEW) are particularly favourable to the town. 


Lutterworth.—The U.D.C. has decided to offer no real 
opposition to the Warwickshire and Leicestershire Electric Power 
Bill. А 


Middlesbrough.—A L. G. B. inquiry was held last week 
by Mr. R. H. Bicknell, M.I.C.E., into the application of the T.C. 
for sanction to borrow £7,570 for the purpose of electric lighting, 
and £16,000 for other purposes, Mr. R. Hammond, jun., consulting 
engineer, said that the demand at the end of December was for 
21,500 lamps. With their new plant they proposed to increase 
this to 35,700 lamps. This would carry them over next winter, 
but if the light continued to grow in popularity another extension 
would prove necessary. 


Monmouth.—The T.C. being in financial trouble, owing 
to their electric lighting scheme having cost them £15,000, or 
£10,000 more than the estimate, and wanting tbat sum to complete 
the work, Lord Llangattock has made himself responsible for the 
sum required for six years. 


Pembroke.— Last week Mr. P. C. Cowan, IL. G. B. 
inspector, held an inquiry into the application of the U. D. C. for 
leave to borrow £20,000 for electric lighting purposes, and £8,000 
for the widening of Ball's Bridge. Mr. Hammond, engineer to the 
Council and Mr. Sydney, resident engineer, gave evidence with 
regard to the first-named loan. 


Pontefract.—The Guardians have received a compara- 
tive statement showing the relative cost of gas and electric light 
on the union premises, from which it appears that there has been a 
saving, by the introduction of the electric light, of £15 on tho half- 
year. 


Rhyl.—At the Flintshire Assizes some days ago the 
case of Holloway v. the Western Electric Company came on for 
hearing. Miss Holloway, who was a confectioner at Rhyl, claimed 
£100 damages from the Western Electric Light Company, Wool- 
wich, as damages for injuries sustained through falling over an 
electric light pole which was lying in the gutter in such a way that 
it was above the surface of the footpath. It was alleged that there 
was no light or protection of any kind. For the dofence it was 
argued that the defendants exercised reasonable care. Witnesses 
who were employed on the work were called to show that a light 
was placed at each end of the pole, and that the pole had been mado 
firm by heaps of sand. The jury returned a verdiot for the plaintiff, 
damages £50. 


Sheffield.—On Thursday last week the supply of elec- 
tricity on the two-phase system at 50 cycles per second was com- 
menced, the single-phase 100-cycle plant being then shut down. 


Sunderland.—On Friday last Col. A. G. Durnford, R.E., 
held an inquiry into the application by the Corporation for powers 
to borrow £30,000 for the purposes of electric lighting. The money 
was required for the following purposes:—Building main shed, 
cooling tank, &c., at the Hylton Hoad station, £1,300; machinery 
for Dunning Street station, additions to switchboard, and cooling 
tower, £700; Hylton Road station extensions and coal gantry, 
£2,350 ; deep well and pump, £1,000; extension of mains, £12,220, 
and provision for future extensions, £12,430. Mr. J. F. C. Snell, 
the borough electrical engineer, stated that the extensions were 
necessary to meet the increased demand for electricity for lighting 
purposes. Last year they disposed of 96,000 units, and they ex- 
pected that 200,000 would be required this year. 


Sutton.—The electric light works are now completed, 
and the supply of electricity was begun this week. 
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Sutton Coldfield.— The D.C. has decided to borrow 
429, 501 for electric lighting purposes. 


Walton.—4A scheme is on foot at Walton-on-Naze to 
utilise the backwater, so as to produce by means of the old tidal 
mill sufficient clectrival power tu light the town and to drive 
factories. 


Waterloo.—The L.G.B. has sanctioned the borrowing of- 


£2,000, to be expended on electric lighting in the district. 


Worthing.—The E.L. Committee, on the advice of 
Messrs. Burstall & Monkhouse, recently recommended that a loan 
of £11,000 be obtained to provide an additional 250-Kw. generating 
set, boiler and condenser, with corresponding extensions to the 
buildings. 'The recommendation was adopted. 


Whitby.—The electric street lighting was begun last 
weck. 

Sunderland.—4A L.G.B. inquiry was held last week into 
an application by the Corporation for leave to borrow £30,000 for 
purpose of electric lighting. 


Wolverhampton.—The mains are to be extended at an 
estimated cost of £955; and two balancers are to be purchased 
from Messrs. Crompton & Co. at the price of £200. 


ELECTRIC TRACTION NOTES. 


Aberdeen.— Tenders are to be invited for 12 new electric 


cars and the electrical equipment of nire horse cars, the cost being 
estimated at 410, 350. 


Belfast.—The Corporation has given notice that it will 
oppose the Bill about to be promoted in Parliament for the electric 
equipment of the Cavehill'and Whitewell Tramway. Our local 
correspondent, who sends us this information, adds :—" This is 
quite consistent with the dog-in-the-manger policy pursued by the 
Corporation. It has not the nerve to face the local tramway 
difficulty, and will do its best to prevent the suburb of Whitewell 
from sbaring in the benefits of electric traction." 


Deptford.—The M.B.C. has been notified that the 
L.C.C. has withdrawn the clausc in its Tramway Bill compelling thc 
M.B.C. to contribute towards street widening, and the Council has 
accordingly consented to the Bill, but without prejudice to any 
further possible opposition. 


Derby.—The T.C. has decided to oppose the application 


of a company for the Derby, Nottingham and District Light Rail- 
way Order. 


Dewsbury.—It is announced that a new company will 
be formed by the British Electric Traction Company to control the 
tramways to be constructed in the heavy woollen district of York- 
shire, of which Dewsbury forms the centre. The capital is to be 
£300,000, and Sir T. Pilkington, of Cheviot Hall, Wakefield, will be the 
chairman. Negotiations are still proceeding between the company 
and the Batley Corporation, who bave obtained powera to construct 
electric trams within their own area, and it seems probable that an 
amicable arrangement will be arrived at. Should the Corporation 
agree with the company, it is said that the latter will promote a Bill 
uext November to enable them tolay double lines in Bradford Road, 
along which the present steam trams run from Dewsbury to 
Gomersal. It is proposed that the rails should be laid by the 
Corporation, and then leased to the company, who will pay a rental 
sufficient to cover the interest on the loans aud provide a sinking 
fund for the liquidation of the debt. The lease would be for 28 
years, and current would be taken from the Corporation. The 
agreement is similar to the one entered into between the company 
and the Dewsbury Corporation. It is further understood that the 
company will pay a portion of the expenses incurred by the 
Batley Corporation in obtaining Parliamentary powers. Messrs. 
Dick, Kerr & Co., have secured the contract for laying 
the line, erecting the wire, standards, &c, from Dewsbury to 
Ravensthorpe, Thornhill, aud the Spen Valley. The company has 
agreed to take energy from the Dewsbury Corporation and the Heck- 
mondwike and Cleckheaton Urban District Councils. Negotiations 
are now proceeding between the Dewsbury Corporation and the 
promoters of the Waketield and District Light Railways, who propose 
to carry out a scheme from Dewsbury to Wakefield rid Ossett and 
Alverthorpe. 


Glasgow.—The litigation regarding speed of cars which 
was some time avo dismissed by the Glasgow Sheriff Court, on the 
point that the pursuer, Mr. Thomas Simpson, engineer, The Hollow, 
Albert Road, Pollokshiclds, Glasgow, had no title or interest to sue 
the Corporation tor running the cars in excess of the Board of 
Trade limit, was before the Court of Session, Edinburgh, on 29th 
ult. The Lords of Session found that pursuer had title, and had 
proved interest (о prosecute, and sent back the case to the Sheriff 
for further hearing. Under the regulations governing the Glasgow 
Corporation ‘Tramways Act, 1900, eizht miles an hour is the limit. 
From the proof it appeared that speeds varviny between that and 
21 were take: on cars passing the pursuer's house, and that danger 
to pursucr and his family constituted interest to prosecute. In this 
their Lordships concurred, and they stated that pursuer was 


entitled to half the penalty liable as informer, and that such 
penalty can be recovered under the Railway Clauses Consolidation 
Act (Scotland), 1845. Generally speaking, this is the only com- 
plaint with regard to speed, as the public now recognise the advan- 
tage of an accelerated service, for which ample proof is obtained 
by the increased drawings for the present year so far elapsed since 
June ist, exceeding the previous vear's drawings by an increase of 
£95,450. 


Liverpool.—AÀt a meeting of the Tramways Committee 
last week a revised schedule of electric car stages for the City of 
Liverpool was adopted. In almost every instance the revision will 
mean an extension of the limit of the 1d. fare, some of the exten- 
sions being considerable. Several new stages have been formed. 
The revised schedule will come into operation on May Ist next. 


London Underground Railways,—The following im- 
portant discussion on the London underground railways aud future 
action in regard to new projects, took place in the House of Lords 
on Monday. We are indebted to the Times for the report :— Lord 
Glenesk, with the object of securing that, in the development of 
the “tube” railway system under London, there should be some 
recognised system and principle, moved :— 


Tbat it is desirablethat the Joint Select Committee on London Underground 
Railways appointed last Session be appointed to consider and report whether any 
of the lines of route for underground railways in and near London, proposed;by 
the Bills which bave been introduced during the last and present Sessions, 
afford adequate facilities for present and yrobable future traffic; whether any 
extensions or alterations of route are required for the purpose of providing 
cheap and rapid travelling communication throughout London and the out- 
skirts, and whether the making of such extensions or alterations should be a 
condition of the grant of powers to make any proposed railways; wbat is the 
best method of constrocting, working, and ventilating such railways, having 
regard tothe safety, health, and convenience of persons travelling by them. 


The Earl of Morley admitted the importance of the subject, 


which was intricate and worthy of consideration. The projects for 


tube railways were increasing every year. There were at present 
eight lines authorised in London, two of which were in actual 
operation, two in course of construction, and four sanctioned but 
not yct commenced. Last year 11 Bills were introduced, of which 
seven were new schemes and four were extensions of authorised 
lines. These Bills were referred to a Jcint Committee appointed 
to consider the questions of convenience of route, protection to 
owners of house property, conditions as to construction and main- 
tenance, and which of the 11 Bills should be allowed to proceed. 
The Committee recommended that seven of the Bills before them 
should be allowed to proceed, and as regards four of the Вів the 
Committee expressed a view in favour of a continuous extension of 
the lines between Hammersmith and the City. Nine of these Bills 
had survived the period of suspended animation and were now 
again before the House for consideration. In addition to these 
measures 15 were now before the House dealing with tube railways ; 
but nine dealt with extensions of works on authorised railways, two 
were for extensions of time, and only four were new schemes. The 
grounds on which the noble lord would refer these schemes to the 
Joint Committee were almost completely covered by the Committee 
last year, and the only result of referring these Bills would be to 
delay them for another year. The delay would be not only serious 
forthe promoters but it would be inexpedient in the public interest, 
tor the traflic in the London streets was becoming more and more 
congested and the construction of lines to the suburbs was most 
important in relation to the housing of the poor. , There was 
nothing in the new schemes of this year that had not received the 
consideration of the Joint Committee last year. The only 
difference was that there was a new line projected from 
the City to the Crystal Palace which would probably 
not be much obiected to, and that the communication between 
Putney, Hammersmith, and the City was competed for by a larger 
number of companies than last year. The consideration of the 
relative merits of the different competitors might be safely left to 
an ordinary committee. He was endeavouring, in conjunction with 
the President of the Board of Trade, to devise some means by 
which all these Bills might be grouped and dealt with by two or 
more committees who would be guided to a large extent as to 
gencral principles by the very admirable report of the committee of 
last year. 'To three of that committee's recommendations he wished 
tocallattention. The first was that the County Council and City 
Corporation should be granted a /ocus standi iu all cases of extension 
of time. This was a valuable suggestion, and he felt certain that 
the committees would give a very liberal interpretation to any 
precedents when considering the locus standi of these bodies. The 
second point he wished to call attention to was that a clause in the 
report recommended—and he bad great sympathy with the recom- 
mendation —that there should be some central body to control these 
schemes. With regard to that, he thought Parliament would be 
very jealous of giving up any powers it now possessed over 
them. Ніз third point was that the committee suggested that 
power should be given to corporations and the County Council, as in 
the case of light railways, to construct or assist in constructing these 
tuberailways. Without arguing whether or not that was desirable, 
he thought it was a very doubtful expedient. Atany rate, it was 
an entirely new departure, and it had never been discussed in 
Parliament. In consequence of tbat recommendation clauses had 
been introduced iuto many private Bills this year giving the County 
Council that power. He thought such a power should not be given 
unless Parliament deliberately and after full discussion came to the 
conclusion that it ought to be. He therefore proposed to strike 
out of every Bill in which it occurred that) particular clause before 
the Bill went to a committee. 

Viscount Knutsford, as a member of the Joint Committee of last 
year, desired to remind the noble earl that the clause in the report 


embodying the recommendation last rcferred to by him wasonly 
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carried by a majority of one. In the interest both of the promoters 
of schemes and of the working men of London he hoped the 
resolutions before the House would not be agreed to. 

Earl Spencer said he shared the vicws of the Chairman of Com- 
mittees. Nearly all the pointa referred to in the resolutions before 
the House were fully discussed by the committee of last year. He 
agrecd that it was of enormous importance that these tube railways 
should be properly regulated, and if possible by one public body. 
He hoped the House would support the noble earl in the course he 
proposed to take with regard to private Bills, in which it was 
proposed to give the County Council power to contribute to such 
xbemes. He thought the principle involved in that proposal should 
be fully discussed in Parliament before it was introduced. 

The motion was withdrawn. 


Luton and Dunstable.—A Light Railways inquiry 
was held at Luton on Wednesday last week regarding the applica- 
tion for an order to гоп an electric trolley railway for Luton, 
Dunstable and District. Mr. Basset Hopkins gave evidence, 
showing that the liue is 10 miles long on a 4-ft. 84-in. gauge. 
Arrangements have been made to take supply from the Luton 
Corporation clectricity works. The scheme is to cost £160,000. 


Newport (Mon.).—A sub-committee of the County 
Council recently went on a visit of inspection to Hadley and 
Manchester. They have reported to the Council, having visited the 
car-building works of Mcssrs. Milnes, at Hadley, the works of the 
British Westinghouse Company, the British Electric Car Company's 
works, the cable factory of Messrs. ҮҮ. T. Glover & Co, of Мап: 
chester, and the electricity works of the Manchester. Corporation. 
After detailing what they saw of car building at Messrs. Milnes's 
works, the sub-committee “are of opinion that the design of car 
should be that now being made for thé South Lancashire Tramway 
Company, subject to slight alterations in roof construction, and that 
the option given by the tender of the British Westinghouse 
Company be exercised, and that Messrs. Geo. F. Milnes & Co., of 

, be selected as the makers of the car bodies." 


Paris.—In the course of a strong criticism of; the electric 
tramway undertakings of Paris, a French writer says that, with a 
much too cheap level of fares, and a bad arrangement of routes, 
there is nothing but bankruptcy in store for the greater number of 
the existing companies. 


Penge.—The U.D.C. has resolved to oppose the B. E. T. 
Compaov's scheme, if terms satisfactory to the Council cannot be 
arranged, and while negotiations with the company are pending, 
to endeavour to take joint action with Beckenham, and other 
local authorities, with a view to obtaining a Bill authorising a joint 
tramway. 


St. Helens.—If every Corporation will but act as 
ungenerously towards companies which seek to develop their 
localities as the Corporation of St. Helens bave done towards the 
St. Helens and District Tramways Company, over the company's 
request to be permitted to goods on their tramways, the 
development of electrical traction will be effectually retarded, aud 
corporations, like other people, will be the losers. The application 
of the St. Helens and District Tramways Compauy has been before 
the 5t. Helens Corporation for about & couple «f months, and has 
veen considered at several meetings. The Tramways Committee 
of the Council proposed & reasonable scheme of working, but the 
Council disposed, and the matter was thrown back. A Joint Com- 
mittee of the Parliamentary Committec and the Tramways Com- 
mittee, then tried to settle the question, but made little progress 
with it. Оа Saturday the subject was azain discussed by the Joint 
Committee, Messrs. Atherton and Martin, two directors of the Tram- 
ways Company, being present. After a long discussion, Colonel R. 
Pilkington moved, “ That the Tramways Company be permitted to 
carry goods, but on terms which would ultimately mean a payment 
of 20 per cent. on the gross receipts, plus a small charge per 

n." The town clerk drew the attention of the Joint Committee 
to the fact that at a previous meeting Colonel Pilkington had proposed 
that the charge should be 10 per cent., and that tbis had been 

to and communicated to the company. The propoxal made 
by Colonel Pilkington was, however, carried. Then the town clerk 
informed the Joint Committee that in view of the previous decision 
and action, it would be unprofessional of him to communicate the 
fresh decision of the Committee to the Tramways Company, and he 
declined to do so. At this the matter remained, the meeting 
closing. 

Sheflield.— The Tramways Committee have informed the 
City Council that they are willing to transfer £5,000 out of the 
profits on the tramway undertaking to the Finance Committee, to 
ba applied in payment of interest and in relief of the general dis- 
trict rates. Daring tho five weeks ending February 2nd 4,741,301 
passengers were carried on the Corporation tramways, £18,126 
4. 5d. being received in fares. 

The estimated capital expenditure to be incurred by the Tram- 
ways Committee during the next financial year amounts to £138,061 
9s. 10d. The items are :—Tramway tracks, &c., £55,000 ; buildings, 
&., £20,000 ; car shed extensions, extra car fittings and workshop 
tools, £16,000; extensions of power station, £10,308; equipment of 
new routes, special cable tunnel, extra cable ducts and cables, 
£36,753 9%. 10d. 


Southall and Norwood.—The U.D.C. has discussed the 
extension proposals of the L.U.T., and will consent to the com- 
pany's scheme if the roadways are uniformly widened to 50 ft., 
wood Туш. lighted, апа scavenged, and ап annual rental of £500 
ts paid to the Council. 


————  À ÓJJ—C—————— ť- 


Southampton.—Mr. H. F. Street has reported to the 
Tramway Committee recommending certain alterations in the over- 
head equipment, and in other directions, and the Committee has 


asked him to report upon the whole tramway equipment. 


Spain.—Plans have been completed for the construction 
of a projected light electric railway on the overhead trolley 
system between Santiago and Coruna, a distance of 65 kilometres, 
It is proposed to utilise the water-power of the river Tambre in the 
generation of the necessary electrical energy. 


Tyneside.—A special meeting of the Tyneside Tramways 
and Tramroads Company was held on the 3rd inst. at Newcastle-on- 
Tyne, at which the Bill now being promoted by the company in 
Parliament “ for the construction of tramways and tramroads, and 
for other purposes," was approved. Mr. McClellan reported that the 
contract for the permanent way had bcen let, as also for the motor 
sheds and cars. Work had been started at Wallsend, and the whole 
of the various tramways were due for completion in June. They - 
had got about half a mile of tramway line laid at present, but pro- 
gress had not been good last week on account of the frost. The 
contractors were pushing the work on, and he thought they would 
finish it pretty well up to time if they were given good weather. 
A sharcholder stated that the revenue of the Tynemouth and 
North Shields line bad been £11,000, and the expenses £5,000, or 
48 per cent. The opinion was expressed that this was most 
satisfactory. 


Vibration on Underground Railways.—The Times 
of 8th inst. says in its Political Notes ":—'' We understand that 
the committee appointed by the Board of Trade in January last 
year to inquire into the vibration produced by the working of the 
traffic on the Central London Railway have presented their report 
to Mr. derald Balfour. As a first step, the committee satisfied 
themselves by personal observation that vibration sufficient to cause 
serious annoyance is actually felt in many of the houses situated 
along the course of the railway. Exhaustive experiments, entrusted 
to engineering experts, were then carried out with a view to 
locating the origin of the trouble and to discovering a remedy. 
After carefully weighing all the evidence placed before them, the 
committee decided to recommend the adoption of a type of loco- 
motive or motor in which the load notcarried on springs is reduced 
ax far as possible. This, the report explains, may be arrived at 
by using gearing as in the gearcd locomotives or motor carriages, 
or by using a gearless locomotive in which an elastic communica- 
tion is employed between the driving axle and the motor; but the 
committce had no opportunity of experimenting with a locomotive 
of this type. In the trials carried out the motor cars were found 
to have an advantage in freedom from vibration over the geared 
locomotive. So far as the Central London Railway is concerned, 
the committee are confident that, by adopting motor cars in place 
of the ordinary locomotives, the vibration produced by the running 
of the trains can be reduced so as to cause no serious annoyance, 
although it is possible that the sound of the trains may still be 
detected, especially in the night. The report procecds to state that 
the committee are able to speak positively as to the motor cars, but 
they have little doubt that any method of driving in which the 
unspring-borne load on each axle is reduced to а similarly small 
quantity might also be used with impunity. They are disposed to 
prefer a stiffer rail than that in use on the Central London Rail- 
way, and they think that in new uudertakings sufficient room should 
be allowed for the introduction of а deeper rail; but they are of 
opinion that, without altering the permanent way of the Central 
London Railway, the change of motors which they recommend will 
effect à practically complete cure of the disturbance complained of. 
It may be added that, in order to ascertain whether a specially 
severe disturbance could be, connected with particular trains on the 
Central London Railway, the committee instituted elaborate obscr- 
vations in which 10 or 12 observers were stationed in various 
houses, and recorded, during the whole of one day, the times of 
passage of the trains aud the estimated intensity of the vibrations. 
A comparison of these records with records made at the stations by 
other observers of the precise times of starting and arrival of the 
various trains showed (v) that it was a matter of chance whether 
a given train caused a slight ог a severe vibration; (b) that trains 
causing а severe vibration in one house were as likely аз not to 
cause only a slight vibration in the others; and (c) that different 
rooms in the same house were not similarly affected by the same 
train. Тһе report is signed by Lord Rayleigh (chairman), Sir J. 
Wolfe-Barry, aud Prof. Ewing." 


Wallasey.—Three routes of the new Wallasey district 
electric tramways are rapidly approaching completion, to be 
formally opened at Easter. Each route will extend from Sea- 
combe l'erry to New Brighton Ferry, but through different parts of 
the district. For the inaugural service 20 cars have been orderfd 
from Ме-згѕ. Dick, Kerr & Co., and are of the same pattern as tho 
cara made for the Liverpool Corporation, of the double-deck type. 
They wil] accommodate 22 passengers iuside and 34 outside. The 
overhead work has been carried out by Messrs. R. W. Blackwell and 
Co., and includes about 20 miles of trolley wire, for which 400 
ornamental standards of special design have been manufactured. 
Rails for about 10 miles of route bave been supplied by the Barrow 
H:omatite Steel Company. The generating station is in Sea View 
Road, and will contain two 300- KW. compound-wound gencrators 
coupled direct to hizh speed engines to supply a continuous current. 
The work has been carried out under the supervision of Mr. W. H. 
Travers, engineer and surveyor to the Wallascy District Council 
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. Wolverhampton.—The report by Colonel Yorke in 
reference to the Lorain experimental surface contact section of 
tramways here reads as follows:—'' The principal feature of this 
tramway lies in the method adopted for supplying the electrical 
current to the cars. Instead of the usual overhead trolley wires 
there are placed in the centre of each track contact plates of hard 
chilled iron about 124 in. long by 6% in. wide at a distance of 10 ft. 
apart from centre to centre. The plates are slightly convex, the 
centre of each plate being about 4 in. higher than the edge; and 
they are so laid that at the highest point they are 1 in. above the 
rails. Each plate is supported on a hollow base or box, 16 in. long, 
101 in. wide, and 74 in. deep, made of an extremely hard material 
called 're-constructed granite. The boxes rest upon the concrete 
foundation which underlies the track. The contact boxes are very 
conspicuous in a street paved with wood or asphalte, forming a 
series of excrescences above the surface, which are, to say the least 
of them, undesirable. In a street paved with granite setts, the sur- 
face of which is irregular, the plates are not so noticeable. But it 
has to be borne in mind that the surface of a street is apt to settle 
slightly as well as to wear away. The plates, however, cannot settle 
or wear to any appreciable extent, and as the street surface sinks 
thc plates will project more and more above it. An unsightly con- 
dition will thus arise, and one which, apart altogether from elec- 
trical failures, may be а source of inconvenience, and possibly of 
danger, to vehicular traffic. The Corporation of Wolverhampton 
deserve credit for their enterprise in testing this novel system, aud 
it is to be hoped that my fears will not be verified. For the present 
I can recommend the Board of Trade to certify the track between 
the places mentioned at the beginning of this report as tit fortraflic, 
and, subject to Mr. Trotter’s report and to the condition in Clause 41, 
Sub-section 4b of the Wolverhampton Corporation Act of 1899, to 
authorise the working of the line by electrical traction on the 
Lorain Surface Contact System for 4 period of 12 months. The 
specd over the line should not exceed eight miles an hour, except 
through facing points, where it should not exceed four miles an 
hour. The cars—some of which are single-deck and some double- 
deck—ate fitted with hand brakes and electric brakes, the double- 
deck cars having in addition slipper brakes. They also have the 
Providence car fender or lifeguard, which I think is open to serious 
objection owing to the distance to which it projects in front of the 
car. It occupies a considerable amount of street space, and is only 
brought into operation at the discretion of the driver. Moreover, 
when н car is going round a curve, the fender projects outside the 
track to a dangerous extent. Although this type of fender is, I was 
informed, in frequent use in America, I do not regard it as suitable 
for tbe conditions existing in English towns. The Corporation of 
Wolverhampton should be requested to adopt some other pattern of 
fender before any more tramways are submitted by them for 
inspection." 

Mr. Trotter states:—'' The tramways are worked on a surface- 
contact system ; blocks are placed at intervals in the street con- 
taining a contact which is worked by powerful magnets carried on 
the car. When the car passes thc pieces of iron which produce the 
contact, they are allowed to drop. Should one of these fail to drop 
& horse treading on the block would probably be killed, but & foot 
passenger treading on it would receive a shock, which would not be 
dangerous to life, but which might make him stumble and be run 
over. I have examincd the details of the contacts, and I think that 
an accident to a horse is unlikely, and the risk of an accident toa 
foot passenger very remote; but as there is no experience in the 
use of this system, subject to the report of Colonel Yorke, I recom- 
mend that sanction be given for the working of this system for 12 
months." 

The Town Council, at their meeting on Monday, decided to call 
in an electrical expert to advise the electrical engineer and the 
Tramways Committee respecting the running of the tramcars on 
the Lorain experimental linc. This has been done really in conse» 
quence of stoppages which occurred on Saturday, Sunday, and 
Monday, caused by the snow. 


— 


TELEGRAPH AND TELEPHONE NOTES. 


Dublin Telephones.—The Corporation Improvements 
Committee recently received a communication from the Consoli- 
dated Telephone Construction and Manufacturing Company, 
Limited, proffering their services in case the Corporation should 
decide to establish a municipal telephone system. 


Sheffield Telephones.—Mr. A. R. Bennett has been 
instructed to report fully as to the cost of installing and maintaining 
a municipal telephone exchange in Sheffield. 


Southport Telephones, — The chairman and vice- 
chairman of the Southport Corporation Telephone Committee have 
reported on the negotiations entered into with the District Councils 
of Ormskirk, West Luncs., Lathom, Burscough, and Skelmersdale, 
with regard to the proposal of the Corporation to establish a tele- 
phonic exchange, and it was resolved that the application to the 
Postmaster-Geueral for a license to establish a telephonic exchange 
be for the area comprising the townships of Southport, Birkdale, 
Anisdale, Bickerstatfe, Formby, Altcar, Downholland, Scarisbrick, 
Halsall, North Meots, Anghton, Ormskirk, Skelmersdale, Lathom, 
Burscough, Bispham, Hesket Lydirk, Maghull, Melling, Rufford, 
Simonswood, апа Tarleton. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED. Rari 


Latakia-Cyprus . ее ee ee ee oe June 1899 oe + 
Para-Maranbam oe oe ee ео о 1900 . LI 
Mole 8t. Nieholas-Port au Prince .. oe .. Dec. 28, 1901 .. Fra 
Havre-Waterville os vs sä 5 Jan. 27, 1903 Fel. 


5. Jan. 19, 1 , 
Jan. 88, 1902 e Fem 


Alexandria-Laruaca ` РГА 
Trinidad-Demerura  .. ee oe 


LANDLINES :— 
" Via Hanekin" on Persian territory .. .. Feb. 34, 1908 .. А 
Communication with Baranquilla and Cartagena Dec. 8, 1900 .. А 


Telegraph Rates te India.—Sir Edward ма 
Bart., M.P., speaking at Folkestone last week, stated thai, 
been decided to reduce the telegraphic rates to India б 
per word to 28. 6d., with a further prospective reduction | 
to the first reduction paying) to 2a. 


The Telegraph Wire Export Trade.— While nd 
во large as on the first month of 1901, the new year has maj 
well as regards the exports from this country of telegraph w 
apparatus connected therewith. During January the sh 
attained a value of 4586, 285, as compared with only 277 
December last, and £596,122 in January, 1901. і 


Tunbridge Wells Telephones.—A L. G. B. insi 
held on Tuesday with reference to an application by the C 
to borrow a further sum of £15,000 for the purpose of 
municipal telephone system. Mr. W. C. Cripps, the tow 
stated that six months ago the Corporation applied for a 
£10,000 for commencing the system, and it was calculated £ 
would enable them to provide communication for 319 we 
So successfully had the Corporation managed the 
there were at the present moment 533 revenue-bearing 
existence, and 283 persons were waiting to be connected, m 
total of 816 subscribers. The maximum rate charged by ' 
poration was £5 17s. 6d., but the average amount receiw 
subscribers was £4 11s. 5d., there being also two toll 
existence. The general desire, however, was to have u 
service, and the average therefore was constantly rising. 
face of the rapid increase in the number of subscribers i:] 
found necessary to considerably enlarge the scheme, and ti 
Council now asked for a further loan of £15,000. The er 
of the first six months, which were general the most cg 
undertakings of that sort, had been extremely satisfactory. 
finánces were concerned, and calculating upon the result; 
achieved there would be a profit at the end of the year of 
That had been achieved in spite of very energetic oppositio 
part of the National Telephone Company, who, since the Cor 
started tbeir system, had reduced their charges from 45 
The inquiry was adjourned until March 6th. 


CONTRACTS OPEN AND CLOSED 


OPEN. 


Aberdeen.— February 15th. Overhead equipment 
and bonding; also cables for three tramway routes. See 
Notices” January 31st. 


Aberdeen.—March 6th. Twelve double-deck 
truck cars and equipments for the Corporation. See " 
Notices” to-day. 

Aberdeen.— March 6th. Overhead equipment, to 
und cables for the Corporation tramways. See Official N 
to-day. 

Battersea.— February 18th. Coal, carbons, mete 


stores, for the electricity department. See Official № 
February 7th. 


Belgium.— February 15th. Proposals are being i 
by the municipal authorities of Lourain fof the lighting 
public streets by electricity or gas. 


Belgium,—March Ist. The municipal authori 
Ghent are inviting: tenders until the March 1st, 1902, : 
concession for an electric lighting installation. See our “ 
Notices " January 3rd. 


Belgium,—March ist. Tenders are being invite 
March Ist by the municipal authorities of Braine l'Alleud | 
concession for the electric lighting of the town. Tenders ar 
scot to Le Secretariat Communal de Braine-l'Allend, when 
ticulars may be obtained. 


Birkenhead.— February 24th. Lancashire boile 
stokers for the Corporation electricity works. Bes “ 
Notices" February Tth, 

Bournemouth.—February 21st. Motor-generat 
Corporation tramways. See Official Notices" February 7th 

Burgess Hill.— March 12th. Offers for the constr 
of electricity works are invited by the U.D.C. For conditios 
sue our "Official Notices "to-day. 
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Christiania.— February 19th. Н.М. Consul-General at 
Christiania reports that tenders are invited for 3,000 metres 1:5 
millim. india-rubber insulated copper wire; 4,0CO metres seven- 
strand india-rabber insulated copper cable; 100 kilog. tinned plain 
copper wire ; 150 kilog. three-strand plain copper wire.—Telegraph 
Inspector's Office, No. 8, Stenersgade, Christiania. 


Croydon.—Februazy 17th. 10 double-deck double-truck 
cars with motors, &c., for Corporation. See “Official Notices” 
January 24th. 


East Ham.— February 22nd. One 500-K . c.c. generator 
with 800-r.H.P. engine; water-tube boilers, condensers, &c., for the 
U.D.C. See Official Notices " February 7th. 


Edinburgh.—March 3rd. Electric lighting installation 
for the third portion of the Colinton Mains Fever Hospital (600 
points) for the Council. See ''Official Notices " February 7th. 


Fulham,—February 26th. Two 50-Kw. steam dynamos 
and boosters, four dryback marine boilers, battery, and wiring for 
2,000 lights, for the Guardians. See Official Notices" January 31st. 

France.—February 28th. The French Post and Tele- 
graph authorities in Paris are inviting tenders until the 28th inst. for 
the supply of 10 tons of galvanised iron wire 1 mm. in diameter, 
80 tons ditto. 3 mm. diameter, 80 tons ditto. 4 mm. diameter, and 
340 tons ditto. 5 mm. diameter. ‘Tenders are to be sent to Le Sous 
Secretariat d’Etat des Postes et des Telegraphes, Rue de Grenelle, 
103, Paris, whence particulars may be obtained. 


Glasgow.—February 21st. Switchboard extensions for 
the Corporation. Sec “ Official Notices” January 31st. 


Islington.— February 26th. Tubular well and pumping 
gear, at the electricity works. See Official Notices February 7th. 


King's Lynn.— February 21st. A Lancashire boiler 


and piping for the electricity works. See Official Notices” 
February 7th. 


Leeds.—Concentric (high tension), two-phase (low ten- 
sion), and L.T. triple-concentric paper cables for the electric light- 
ing department. Вее “ Official Notices " January 31st. 


London.—March 4th. The L.C.C. is wanting tenders 
for 100 or 50 double-deck double-bogie tramcars for conduit lines 
in South London. 
Gardens, 8.W. (£3). 


Maidenhead.—February 25th. Easy wiring proposals 
are invited by the E.L. Committee from firms willing to undertake 
the work. See “ Official Notices " to-day. 


Manchester.—February 19th. Electric travelling crane 
for om сеч, and hand travelling cranes for sub-stations. 
* Official Notices” February 7th. 


Oban.—March 7th. Piping, balancing transformers, and 
motor-generators, battery, switchboard, arc lamps, cable work, and 
in for the Corporation electric lighting. Bee “ DEN Notices " 
to day. 


Pemberton.—February 19th. Balancing and boosting 
set for the U.D.C. See “ Official Notices ” February 7th. 


Pontypridd.—March 7th. Overhead equipment and 
bonding for the U.D.C. tramways. See “ Official Notices” to-day. 


Rochdale.— February 25th. Traction switchboard and 


accessoties, for the Corporation. See" Official Notices" February 
7th. 


Rockhampton (Australia).-—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL REVIEW, January 10th. Р 


Salisbury.— March tth. The directors of the L. & S.-W. 
Railway wants tenders for the electric lighting of Salisbury station. 
See '' Official Notices " to-day. 

Stalybridge.— March 3rd. Rails, points, crossings, tie- 
bars, bolts, trolley wire, &c., for the Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board. Sce “ Official 
Notices " to-day. 

Sunderland.— February 28th. Lathe, drilling, and 


shaping machines, and other workshop tools for the Corporation 
electric lighting department. See Official Notices” to-day. 


Se — 


CLOSED, 


Bradford.—The T. C. has accepted the offer of the Brush 
Electrical Engineering Company, Limited, for the supply of 100 
tramcar trucks for the sum of £5,000, and the offer of Messrs. Back 
and Manson to supply 12 miles of trolley wire for £938; also that 
of the British Insulated Wire Company, Limited, to supply six 
miles of 25 cable at £278 per mile, aud three miles of 15 cable at 
£202 per mile. 


Bournemouth, — The T.C., at their mecting on 
January 21st, reported that the following tramway tenders for 


Drawings, &c., at the County Hall, Spring . 


contract No. 13 for traction feeders, cables, &c., had been referred 


to their engineer to be reported upon :— 


£ s. d. £ s. d. 
British Insulated Wire Company г 29,998 2 1 : 
Do. with stoneware ducts (alternative) 21,835 9 8 
Do. with Howard conduits ©з 95,367 210 ; 
W. T. Glover & Co., Limited . . 94,000 0 O and 28,551 0 0 
W. T. Henley's Telegraph Works Co. 22,274 15 5 „ 24,871 14 11 
Western Electric Company  .. s 22,885 6 9 „ 25,662 19 8 
Siemens Bros. & Co., Limited .. .. 2,056 8 1 „ 27.858 11 8 
Callender's Cable Construetion Company .. 20,660 13 5 „ 24, 509 10 10 
J. G. White & Co. 26,873 0 0 
Do. with stoneware duets only (alternat е) 22,988 0 0 
Ht. Helens Cable Company 875 10 6 „ 26,102 0 1 
W. F. Dennis & Co. 22,914 0 0 „ 25,395 4 9 


At their meeting on February 4th, the Tramways and Parliamentary 
Committee reported that on the recommendation of Messrs. Lacey, 
Clirehugh & Sillar (engineers} they had decided to accept the 
tender of the Callender's Cable and Construction Company, Limited, 
at £20,669 13s. 5d., for cables, Kc. 


Bray. — — Messrs. Witting Bros, Electrical Contractors, 
Limited, have received an order to supply a 75- Kw. alternator 
(£275) for the electric light station. 


Cleckheaton.—Messrs. Thornton & Crebbin, of Ham- 
merton Street Iron Works, Bradford, have secured the order for two 
electrically-driven boiler pumps and one electrically-driven supply 
pump for the U.D.C. electric lighting station. 


Heckmondwike.— The D.C. has accepted the tender of 
the Tudor Accumulator Company, Limited, for the enlargement of 
the battery at the electric lighting works. 


Hornsey.— At the last Council meeting the tender of 
Messrs. John Spencer, Limited, for pipe work and valves, wus 
accepted at 42, 147, and that of the Temperley Transporter Com- 
pány for mechanical coal- -handling plant. 


Huddersfield. — Messrs. Bolckow, Vaughan & Co., 
Limited, of Middlesbro', have secured contracts for the supply of 
materials to the Huddersfield Tramway Department as follows :— 
Rails, £6 78. 6d. per ton; fish plates, £7 17s. 6d.; tie rods, 
£8 168. 3d.; sole plates, £7 17s. 6d. per ton. 


Hull.—The E.L. Committee has accepted the tender of 
Messrs. Siemens Bros. & Co. for the supply of cables for the next 
three years. 


Liverpool and Garston Light Railway.—The con- 
tract for the three 153-н.р. dynamos for the above scheme has been 
placed with Messrs. D. Bruce Peebles & Co. 


Middlesbrough.—The E.L. Committee has accepted the 


foflowing tenders :— 


Witting Bros., engine house pen "s 
Nalder Bros., ic ced ec ee oe oe 490 
BIW. Company, mains. oe T - oe T £63 


Newport (Mon.).—The Council have been reported to 
by Mr. Parshall, their consulting electrical engineer, upon a delay 
in connection with the contract for the overhead travelling crane 
for their new generating station. Mr. Parshall states that he has 
come to the conclusion that the contractors cannot be relied upon 
to complete the contract, and recommends that the same be cancelled 
and the work given to Messrs. Broadbent & Sons, Limited, of 
Huddersfield, whose tender was next lowest. The Council, after a 
lengthy correspondence with the contractors, in which the latter 
complained that they had great difficulty with Mr. Parshall over 
the drawings, have decided to adopt the course suggested. 

Messrs. W. T. Henley’s Telegraph Works Company, Limited, 
have written the Newport County Council objevting to one or two 
of the general conditions accompanying a tender of theirs for 
cables, which tender had been accepted by the Council. Messrs. 
Callender's Cable and Construction Company have also written in a 
similar strain. Both matters were referred to Mr. Parshall for him 
to deal with. 


Swansea.—F or extensions to their electric lighting plant, 
the Harbour Trustees have placed the following contracts :— 


Robey & Co., steam engine oe eo £1,585 
Electric Construction Company, alternator. ә 115 


Wallsall.—At the meeting of the Т.С. on Monday, the 


following tenders were accepted :— 
T. Parker & Co., Limited, dynamo, spare armature and an ex: 


citing dynamo .. £2,020 
Messrs. Bumstead & Chandler, engines for ihe generating set 

and exciter .. m ; 1,657 
T. Parker, Limited, new switchboard frame.. we ra 6s 


Warsaw,—Several of the daily newspapers report that 
Messrs. Peterson, Cooper & Co. (Paterson & Cooper ?), the British 
electrical engineers, have sucured from the municipality of Warsaw 
contracts for an electric light installation, and fur electric tramways 
and local railways having a total length of 60 miles. The orders 
had been given to a German firm, but were cancelled owing to the 
anti-Prussian agitation in Poland. The British firm secured the 
contract in competition with Belgian, French and American rivals. 


West Ham.—The Guardians have given the contract 
for an electric lighting installation at the new infirmary to Messrs, 
Е. A. Glover & Co., at £6,049. , 

Worcester.—The tender of the Alphons Custodis Com- 
pany has been accepted by the City Couucil for a chimney for the 
new electricity works. 


= 


m 


262 T 


ELECTRICAL 


-. ~ 


P, KREE ru n à * ' Вр, 


А E 
— © Жз 


-— 
M „=. 


REVIEW. [ 


Vol 50. No. 1,964, FEBRUARY 14, 1902. 


London.—The London County Council received the fol- 
lowing tenders for the wiring, &c., of the Smack Boys’ home at 
Lowestoft :— 


Bush & Dryburgh (accepted) £103 0 0 
G. N. C. Mann & Co > 205 0 0 
Jackson Brothers 4 a 192 16 0 
The Anti-Vibrator, Limited ee ae oe ее ee 180 0 0 
J. G. Statter & Co. a © 85 ye e 9 8 135 0 0 
National Electric Wiring Company j ae 189 10 0 
О Tyler & Duncan oe ее oe ee ee ee 0 » 149 0 0 
Barlow & Young .. és v^ ES | 165 0 0 


London.—The Hampstead B.C. has accepted the tender 
of Меветз. J. Fraser & Sons, for additional condensing plant. 


Lonidon.—The contract for the feeder and section pillars 
for the London United Tramways, Limited's extensions has been 
pad with the Electrical Transmission Company, of Hammer- 
smith. 


London.—The St. Pancras Borough Council received 
the following tenders for the supply of boilers, superheaters, pipes 


and fecd pumps for the extension of the generating station in 
King’s Road :— 


Babcock & Wilcox (accepted) .. wie ae Ys m ys £9,722 
E. Danks & Co. . е oe ee ee ee oe 9,101 
Tinkers, Limited (incomplete) 9,027 
Stirling Boiler Company TENES 7,284 
J. Fraser & Sons (in complete). T oe ag А 6,760 
Climax Boiler Company (incomplete ве des! ‚дз 5,078 


The Borongh Council has accepted the tender of the Allgemeine 
Electric Company, amounting to £13,997, for the supply of engines, 
dynamos, three-phase generators, switchboard, &c., for the extension 
of the same generating station, the type of engine selected being 
those made by Messrs. Browett, Lindley & Co. The following is a 
list of the tenders :— 
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Wednesday, February 19th.—At 7.30 p.m. Institution of Electrical 
Engineers (Students’ Section) Meeting. Paper on 
“Electrical Equipment of Printers’ Machinery,” by 
Mr. E. W. Bhort. 

Thursday, February 20th.—At 7.30 p.m. Institution of Electrical 
Engineers (Dublin Section) Meeting at the Royal 
College of Science, Stephen's Green. Paper: “Notes 
on Irish Water-Power and its Electric Development," 
by W. Tatlow, M.A. 

Saturday, February 22nd. At 12:15 p.m. Institution of Electrical 
Engineers (Students' Section). "Visit to the Bankside 
Station of the City of London Electric Lighting 
Company, Limited. 

At7 p.m. Hartley College Engineeriny Society. Meeting 

at the Hartley College. Paper on “ Polyphase Elec- 
tric Currents,” by Mr. Harris. 


NOTES. 


The Municipal Electrical Association.—We learn 
that the special general meeting of this Association, which we 
announced last week for 21st inst., is confined to members of the 
.Association only. 


Electrical Exhibition. — An electrical exhibition is 
being arranged by the Bermondsey Council on February 26th, 27th, 
and 28th, and firms wishing to exhibit should apply to Mr. W. H. 
Vincent, the borough electrical engineer, at once. 
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The International Electrical Company .. 12,250 | 12,940 — -— — | — — — — — Ex. d — — 
The Allgemeine Electric Company 2,820 | 18,*97 | 16,207 | 15,458 — — — — — — — Sem == 
The British Schuckert Company .. 13,684 | 14,364 | 18,450 | 16,428 18,780 : 14,396 — 15,825 E — — — — 
Dick, Kerr & Co. M $^ i 15,177 | 15,867 | 19,501 | 18,206 ^ 14,970 | 16,800 — — — — — — — 
Mather & Platt .. ё ee vs 14,021 | 14,669 | 17,252 | 16,556 — — — — — — — t = 
British Thomson:Houston Company 14.187 — 17,494 — — — — — - — — = — 
Combe, Barbour & Co. „ — — Complete wit h boiler's. — — — 29,176 — = 
Siemens Bros. & Co. .. 14,760 — 16,1 17,552 . 14,686 | — 18,957! -= p -- — = Wien = 
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esting- 
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Lahmeyer & Co. i a 15,074 | 15,959 | 19,371 | 18'040 15,404 — — bas MEN E | E > 
Crompton & Co... к <a ,828 — — 19,9714 — — — — — — = = 
British Westinghouse Company .. 19,768 |18,0°8 2204 20,853 — _ — | — mes 17,38 | — — 
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Ferranti, Limited ee oe oe oe ee | ES 


Woolwich.—The M. B. C. has ordered 7,000 pairs of arc 
lamp carbons from Messrs. Oliver & Co. for £37 17s. 9d. 


Yarmouth.—It is satisfactory to learn that the contract | 


for the cars hus not been placed abroad as in the case of the rails. 
The Brush Electrical Engineering Company bave secured the order 
for the supply of 14 cars. Good progress is being made with the 
laying of the tram lines, and there is little doubt but that the lines 
will be ready for working in the early part of June. 


FORTHCOMING EVENTS. 


Friday, February 14th.—At 8.30 p.m. British Electro-Therapeutic 
Society mecting at 11, Chandos Street, W. 

Monday, February 17th.—Institution of Electrical Engineers (New- 
castle Section) Meeting. Paper by Mr. F. A. S. 
Wormull on Equipment of a Modern Telephone 
Exchange.“ 


Tuesday, February 18th. — At 7.30 p.m. Institution of Electrical 
Kngincers (Manchester Section). Meeting at Owens 
College. Paper on “ The Construction of English and 
Foreign H.T. Central Station Switchgear,” by Mr. 
H. W. Clothier. 


At 8 p.m.—Institution of Civil Engineers. Paper to be 
read with a view to discussion: “ Electrical Traction 
on Railways," by Messrs. W. M. Mordcy and Bernard 
M. Jenkin. 


— 16,598 22 


Institution of Electrical Engineers.—At the Glasgow 
sectional meeting on Tuesday, the discussion was continued on Mr. 
J.C. A. Ward's paper on “Practical Notes on Continuous Current 
Distributing Mains." 

Before the Students’ Section at Westminster on Wednesday, a 
paper on Series Parallel Control,” was read by Mr. J. B. Lavgford. 

Yesterday evening before the London meeting of the Institution, 
the following matters were brought forward: — Researches оп the 
Electrical Conductivity and Magnetic Properties of Upwards of One 
Hundred Different Alloys of Iron," by Prof. W. F. Barratt, F.R.S., 
chairman of the Dublin Local Section, I.E.E., and W. Brown, B.Sc., 
Associate Member; and “On some Conclusions Deduced from the 
Preceding Paper," by Prof. W. F. Barrett, F.R.S., Member. 

Before the Manchester Section on March 4th, Mr. Bertram Blount 
will read his paper on '' Electric Furnaces,” at the Owens College, 
Manchester. This paper was postponed from January 14th. 

At the meeting of the Dublin Section on the 20th inst., Mr. 
W. Tatlow, M.A., B.E., will read a paper on Irish Water Power 
and its Electrical Utilisation." 


Business Announcement.—In answer to the numerous 
communications received, the directors of Electric Lighting Boards 
(British Manufacturing Company), Limited, request us to announce 
that all inquiries, correspondence, &c., should be addressed to the head 
office, at 7, Pall Mall, London, S.W., and addresscd to the company 
as distinct from individuals, ; 


Institution of Civil Engineers.—There is to be a dis- 
cussion next Tuesday on a paper entitled “Electrical Traction 
on Railways, by Messrs. W. M. Mordey and Bernard M. Jenkin, 
M. Inst. C. E. ў 


(Continued on page 268) 
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BERMONDSEY ELECTRICITY WORKS. 


THE parish of Bermondsey, one of the oldest and most 
widely known districts of the metropolis, has long been 


furnished with a supply of electrical energy, as it is included 


in the huge area over which the London Electric Supply 
Corporation possesses statutory powers, and is traversed by 
the trunk mains of that pioneer company. Nevertheless, 
the Vestry, filled with the modern spirit of progress, decided 
six years ago to embark upon the supply of electricity on 
its own account, with the result that a municipal electricity 
works was formally opened on the 23rd of last month, as 
recently chronicled in our columns. 

This result was not arrived at without overcoming the 


delayed in passing through the House of Commons, so that 
it arrived in the Upper House too late to become law during 
that session. Undeterred, however, the Vestry began again 
in 1898; а second inquiry was held in 1899, the same 
opposition being experienced, the order was granted, and in 
June, 1901,the Vestry, now a Borough Council, was rewarded 
for its perseverance by the Royal assent to the Bill. 

A site was purchased adjoining the Town Hall and other 
municipal buildings in Limasol Street, a very central posi- 
tion with regard to the lighting area; provision was made 
for a refuse destructor to be worked in combination with the 
electricity supply undertaking. Plans and specifications were 
prepared by the consulting engineers, and the contracte were 
awarded as follows :— 


z 
m 
= 
E 


BERMONDSEY.—GENERATING PLANT. 


most strenuous opposition, and surmounting extraordinary 
difficulties; in fact, the Vestry of Bermondsey was the first 
local authority to obtain powers to compete with a company 
already in possession of the field. "The first steps were taken 
in 1896, when a committee was appointed to consider the 
matter; Messrs. Kincaid, Waller & Manville were appointed 
consulting engineers, and after their report had been sub- 
mitted in 1897, it was resolved to apply for a provisional 
order. The application was opposed.at the Board of Trade 
inquiry in 1898 by the London Electric Supply Corporation, 
and by the County of London and Brush Provincial Electric 
Lighting Company, who were also seeking powers in the 
parish ; the Vestry’s application was, however, granted. The 
confirmation Bill was opposed in Parliament, and was 


Messrs. Todd & Newman. 
Messrs. Hughes & Stirling. 


Buildings A А 
Destructor, boilers, fans, 
economiser and chimney. 


Messrs. The Thames Iron Works 
Company. 


Dynamos, engines, balancer 
and booster. 

Pipes, pumps, &c. Messrs. Spencer, Limited. 

Messrs. The Tudor Accumulator 
Company, Limited. 

Messrs. Crompton & Co., Ltd. 


Storage battery 


Switchboard and public light- 
ing. 


Water softener The Stanhope Engineering Co., 
Limited. 
Artesian well ... Me-srs. W. Brown & Son. 


Mains and conduits ... Messrs W. T. Glover & Co., | 


Limited. | 
Mesers. Venner & Co. 
Messrs. The National Electric 
Wiring Company, Limited. 
F 


Electricity meters P 
Wiring station and buildings. 
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Mr. W. H. ‘Vincent was appointed borough electrical 
engineer, and supervised the erection of the plant and the 
laying of the mains, in conjunction with the consulting engi- 
:neers, Messrs. Kincaid, Waller & Manville. 
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The destructor was designed by Mr. A. J. Liversedge, and 
consists of six cells, each capable of destroying 10 tons of 
refuse per day. There are three Babcock & Wilcox single- 
drum boilers, working at 160 lbs. per sq. in. ; each boiler has 
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BERMONDSEY.— MAIN SWITCHBOARD. 


The buildings consist of engine room and destructor house, 
pump and fan room, battery room, and offices. The engine 
room measures 50 ft. x 39 ft., and is served by a 10-ton 
travelling crane, built by Messrs. Carrick & Ritchie. The 
room is well lighted from the roof, and a temporary wall of 
galvanised iron at one end provides facility for carrying 
out extensions, The foundations of the generating plant are 
based upon a concrete bed 8 ft. thick to minimise vibration, 
and the floor is paved with wood blocks. The destructor 
house is 80 ft. long x 62 ft. wide. The chimney is 150 ft. 


a grate area of 90 sq. ft., and a heating surface of 
2,010 sq. ft. Dead weight safety valves and Hopkinson 
high steam and low-water alarms are fitted to all the boilers, 
as well as a steam jet to clean the tubes. 

~ The refuse is brought in the collecting vans up an inclined 
roadway to a tipping floor, and is tipped into bins over the 
cells, whence it is shovelled as required through rectangular 
shoots upon a hearth at the back of the furnace; here it is 
dried, the vapours being cremated by passing over the hottest 
part of the furnace. 


BERMONDSEY.—BALANCER AND Moron-BOoosTER. 


high, and 6 ft. 6 in. in diameter at the top, lined with fire- 
brick to a height of 50 ft., and surrounded at the base with 
a dust-separating chamber, А coal store capable of holding 
230 tons is provided, | s 


The flues and dampers are arranged in such a way that 
each boiler and cell may be worked independently of the rest, 
and the boilers may be fired with coal whether the destructor 
is working or not. The main flue is in duplicate. 
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BERMONDSEY ELECTRICITY WORKS. 


Tun parish of Bermondsey, one of the oldest and most 
widely known districts of the metropolis, has long been 
furnished with a supply of electrical energy, as it is included 
in the huge area over which the London Electric Supply 
Corporation possesses statutory powers, and is traversed by 
the trunk mains of that pioneer company. Nevertheless, 
the Vestry, filled with the modern spirit of progress, decided 
six years ago to embark upon the supply of electricity on 
its own account, with the result that a municipal electricity 
works was formally opened on the 23rd of last month, as 
recently chronicled in our columns. 

This result was not arrived at without overcoming the 


delayed in passing through the House of Commons, so that 
it arrived in the Upper House too late to become law during 
that session. Undeterred, however, the Vestry began again 
in 1898; a second inquiry was held in 1899, the same 
opposition being experienced, the order was granted, and in 
June, 1901,the Vestry, now a Borough Council, was rewarded 
for its perseverance by the Royal assent to the Bill. 

A site was purchased adjoining the Town Hall and other 
municipal buildings in Limasol Street, a very central posi- 
tion with regard to the lighting area; provision was made 
for a refuse destructor to be worked in combination with the 
electricity supply undertaking. Plans and specifications were 
prepared by the consulting engineers, and the contracts were 
awarded as follows :— 
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BERMONDSEY.—GENERATING PLANT. 


most strenuous opposition, and surmounting extraordinary 
difficulties; in fact, the Vestry of Bermondsey was the first 
local authority to obtain powers to compete with a company 
already in possession of the field. "The first steps were taken 
in 1896, when a committee was appointed to consider the 
matter; Messrs, Kincaid, Waller & Manville were appointed 
consulting engineers, and after their report had been sub- 
mitted in 1897, it was resolved to apply for a provisional 
order. The application was opposed at the Board of Trade 
inquiry in 1898 by the London Electric Supply Corporation, 
and by the County of London and Brush Provincial Electric 
Lighting Company, who were also seeking powers in the 
-parish ; the Vestry’s application was, however, granted. The 
confirmation Bill was opposed in Parliament, and was 


Messrs. Todd & Newman. 
Messrs. Hughes & Stirling. 


Buildings ` ба» 
Destructor, boilers, fans, 
economiser and chimney, 


Dynamos, engines, balancer 
and booster. 

Pipes, pumps, &c. 

Storage battery 


Switchboard and public light- 
ing. 
Water softener 


Artesian well... 
Mains and conduits ... 


Electricity meters T 
Wiring station and buildings. 


Messrs. The Thames Iron Works 
Company. 

Messrs. Spencer, Limited. 

Messrs. The Tador Accumulator 
Company, Limited. 

Messrs. Crompton & Co., Ltd. 


The Stanhope Engineering Co., 
Limited. 
Messrs. W. Brown & Son. 


Messrs W. T. Glover & Co., 
Limited. 


Messrs. Venner & Co. 
Messrs. The National Electric 
Wiring Company, Limited. 
F 
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Mr. W. H. Vincent was appointed borough electrical 
engineer, and supervised the erection of the plant and the 
laying of the mains, in conjunction with the consulting engi- 
neers, Messrs. Kincaid, Waller & Manville. 
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The destructor was designed by Mr. A. J. Liversedge, and 
consists of six cells, each capable of destroying 10 tons of 
refuse per day. ‘There are three Babcock & Wilcox single- 
drum boilers, working at 160 lbs. per sq. in. ; each boiler has 
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BERMONDSEY.— MAIN SWITCHBOARD. 


The buildings consist of engine room and destructor house, 
pump and fan room, battery room, and offices. The engine 
room measures 50 ft. x 39 ft., and is served by a 10-ton 
travelling crane, built by Messrs. Carrick & Ritchie. The 
room is well lighted from the roof, and a temporary wall of 
galvanised iron at one end provides facility for carrying 
out extensions, "The foundations of the generating plant are 
based upon a concrete bed 8 ft. thick to minimise vibration, 
and the floor is paved with wood blocks. The destructor 
house is 80 ft. long x 62 ft. wide. The chimney is 150 ft. 


a grate area of 90 sq. ft., and a heating surface of 
2,010 sq. ft. Dead weight safety valves and Hopkinson 
high steam and low-water alarms are fitted to all the boilers, 
as well as a steam jet to clean the tubes. 

v The refuse is brought in the collecting vans up an inclined 
roadway to a tipping floor, and is tipped into bins over the 
cells, whence it is shovelled as required through rectangular 
shoots upon a hearth at the back of the furnace; here it is 
dried, the vapours being cremated by passing over the hottest 
part of the furnace. 


BERMONDSEY.—BALANCER AND Мотоһ-Вооѕтев. 


high, and 6 ft. 6 in. in diameter at the top, lined with fire- 
brick to a height of 50 ft., and surrounded at the base with 
a dust-separating chamber. _ A coal store capable of holding 
230 tons is provided, | ; 


The flues and dampers are arranged in such a way that 
each boiler and cell may be worked independently of the rest, 
and the boilers may be fired with coal whether the destructor 
is working or not. The main flue is in duplicate. 
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“> Forced draught is provided by means of three fans, each 
designed to deliver 8,000 cub, ft. of air per minute under a 
head of 3 in. of water. The cells are also fitted with steam 
jets, which may be used if necessary. Two of the fans 


sumption, so that the manufacturers became entitled to a 
bonus. 

The frames of the machines are of an unusual type, 
being provided with flanges running round the yoke, which 


are driven through gearing by single-cylinder vertical Sheil is divided in the horizontal plane. The magnet poles are 

cast with the yoke, and are traversed 

by a radial gap, passing completely 

through to the pole face. The frame 
ze and outer bearing are carried on a 
massive base-plate, upon which the 
engine bed-plate is mounted. The 
field coils are piled up in a pyramidal 
form. 

The armature is of the usual barrel- 
wound type, with a clear space through 
the armature and commutator spiders, 
and the lubrication is of the automatic 
ring description. 

The brush gear is of a novel pattern, 
the carbon brushes being curved 
radially, and lying on a correspondingly 
curved support. 

The branches from the main steam 
pipe to the engines are single, and are 
taken in smooth curves of large radius 
from the upper side of the main pipe, 
so as to assist in separating water from 
the steam, and to provide an elastic 
connection with the engines. The 
exhaust pipe is underground. 

The auxiliary electrical plant consists 
— of a balancer and a motor booster. 
The former is composed of two 
similar machines coupled together, of 
the two-pole overtype, rated at 15 Kw. 
each, and running at 800 revolutions 
per minute. The booster set is used for charging the 
storage batteries, and cousists of two boosters, each rated at 
8 Kw. (80 amperes at 10—100 volts), driven by a motor 
placed between them and running at 800 revolutions per 
minute, These machines are fixed under the switchboard 
gallery. M ДЕ AM 

Provision is made for using the boosters both to charge 
the batteries and to assist in discharging them. 

The batteries are arranged in two sets of 140 each, and are 
of the Tudor L.B. 11 type, in glass boxes. "Their combined 


BERMONDSEY.—BoiILERS, FROM TIPPING PLATFORM. 


engines, The third is coupled direct to an electric motor 
of 15 B.H.P., semi-enclosed, made by Messrs. D. Bruce 
Peebles & Co., and running at 700 r.p.m. 

: = The feed pumps are of the differential compound type, made 
by Messrs. J. P. Hall & Co. ; two are provided, each having 
a delivery capacity of 1,800 gallons of water per hour at 
"boiler pressure. The steam and feed piping are in duplicate. 
The water supply is at present derived from the town mains, 
which feed a storage tank above the pump room, capable of 
holding 10,000 gallons; an artesian well is in course 
of construction. А  water-softening plant, capable of 
dealing with 2,000 gallons of water per hour, has been 
installed, on the Stanhope system. 

А Green economiser is provided, 
consisting of 200 tubes, with bye-passes 
and dampers ; the scrapers are driven 
by a small electric motor. 

The steam piping consists of a ring 
main, one leg of which is in the 
engine room, and the other in the 
boiler house ; the boilers feed into the 
latter at three points, and stop valves 
are provided to divide the ring into 
sections when necessary. Large steam 
separators are also fixed on the mains 
between the boilers and the engine 
room. 

The steam pipes are of wrought- 
‘steel, lap-welded, and the main valves 
are of the through-way pattern, with 
«cast-stee] bodies. 

The generating plant consists at Er i г mE _ 
present of three dynamos, built by * > | n и е 
the Thames Iron Works Shipbuilding E s * E UG 
and Engineering Company, Limited, c 
and coupled direct to Willans engines. 
Two of the dynamos are six-polar, 
and have an output of 150 Kw. each 
at 480 — 520 volts, 385 r. p. m.; 
these are coupled to three-crank engines. The third 


capacity is 83 amperes at 510 volts for six hours, or on 
emergency 300 amperes for one hour. 


The battery leads 
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Fic. 1.—SINGLE-PHASE WESTINGHOUSE INTEGRATING WATTMETER WITH COVER OPEN. 


are insulated with india-rubber and lead-covered. A portable 


set consists of a. four-pole dynamo, of 75-Kw. output 
at the same pressures, driven by a two-crank engine at 450 
r.p.m. The steam consumption of these sete, when tested, 
was found to be below the guaranteed maximum con- 


“milking booster" is provided for charging individual 
cells. 

The main switchboard. was supplied by Messrs. Crompton 
and Co., Limited ; it is mounted on a lofty. gallery, and 
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consiste of enamelled slate panels carried in a wrought-iron 
frame 

There are three generator panels, each equipped with a 
British Thomson - Houston circuit breaker, ammeter, 
paralleling voltmeter, and double-pole main switch. A 
shunt breaking and discharge D.P. switch interlocked with 
the main switch, rheostat, Siemens zero current cut-out, fuse 
and ammeter, are also provided. 


fifth feeding point is provided near the generating 
station. Each feeder is about 0°6 mile in length, 
and is led into a feeder pillar fitted with three three-pole 
switch cut-outs on a slate base insulated with oil, to whicb 
the distributors are connected. By this means very 
convenient access to the distributors is obtained, and provision 
is also made for connecting an indicator in circuit 
with any distributor, so as to ascertain the maximum demand 


Fia. 2.—S1NGLE-PHASE WESTINGHOUSE INTEGRATING WATTMETER WITH COUNTING TRAIN, PERMANENT MAGNET AND Disc REMOVED. 


Each of the battery panels carries a 16-way regulating 
switch of the vertical type, fuses, and booster switches. A 
D. P. main switch and fuses is mounted partly on each panel. 
A charging ammeter, field break and reversing switch, 
booster rheostat, and two T.H. watt-hour meters with plug 
bars, for measuring the charge and discharge, are also fixed 
on each of the battery panels. 

The measuring panel is equipped with two watt-hour 
meters with plug bars, and three voltmeters with illuminated 
dials. 

The balancer panel is fitted with three ammeters on the 
three wires, field rheostat, double starting switch and fuses, 
and a startinz switch for the booster motor. 

A special panel is set aside for lighting the Town 
Hall and other buildings, from either the bus bars or the 
battery at will. It is fitted with two ammeters, a voltmeter, 
throw-over switch and D.P. fuse, and а number of circuit 
switches, 

There are three feeder panels, each carrying two volt- 
meters, four ammeters, two D.P. switches, and four duplex 
fuses. ee 

Lastly, there are two arc panels, each equipped with 
four ammeters ; each of the eight arc circuits is also pro- 
vided with a D.P. switch and fuse, a regulating resistance, 
and a watt-hour meter. 

All the instruments on the board (except the watt-hour 
meters) are of Messrs. Crompton & Co.'s moving coil type. 
The feeder voltmeters are of the compensated type, so as to 
indicate the pressure at the feeding points without the use 
of pilot wires ; we are at a loss to understand why this well- 
known method is not more generally used. 

Regulating resistances are provided in circuit with the 
Town Hall feeders, on account of their short length. 

The middle wire earth panel is placed below the switch- 
board gallery, and is equipped with an Elliott recording 
ammeter, Crompton ammeter and cut-out, and plug bars. 

The supply mains are laid on the three-wire system, with 
a declared pressure of 240 volts. Four. feeders have been 
laid, of the triple concentric lead-covered type, insulated 
with diatrine paper and lend covered, made by Messrs. W. T. 
Glover & Co., Limited. Three of these have a cross-section 
of 0°125 sq. in., and the fourth is of 0°25 sq. in. A 


upon it. The distributors, like the feeders, are of the triple- 
concentric type; the latter are drawn into Doulton conduits, 
while the former are laid on the solid system in earthenware 
troughing. 

The public lighting at present comprises 71 10-ampere 
double arc lamps, of the Crompton type, arranged, for the 
most part, in series of 10 each. Each lamp-post is also fitted 
with two 16-c.P. lamps, switched on at midnight, an iso- 
lating switch, and an * Edmunds " automatic switch. 

The reception accorded to the municipal supply has been 
very encouraging, and already there are 6,000 8-C. P. lamps 
connected. Numerous industries flourish in Bermondsey, 
and there is strong reason to believe that owing to the ever- 
increasing value of land and taxation on the north side of 


Fie. 3. — DiAGRAM SHOWING ELECTRO-MAGNET AND EL&CTRICAL 
CIRCUITS OF THE WESIINGHOUSE INTEGRATING WATTMETER. 


the river, many large factories will in the near 
future be transferred to the south side, where these im- 
portant considerations are less burdensome. Moreover, large 
railway stations and dej 6ts are included within the lighting 
area. The Borough Council, whose authority extends over 
the adjoining parish of Rotherhithe, is seeking powers in the 
current session of Parliament to suprly electricity in that 
district also, a district largely composed of docks and м harves, 
where a considerable demand for both power and lighting 
is certain to be developed within no long period of time. 
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Te Forced dranght is provided by means of three fans, each 
designed to deliver 8,000 cub, ft. of air per minute under a 
head of 3 in. of water. The cells are also fitted with steam 
jets, which may be used if necessary, Two of the fans 
are driven through gearing by single-cylinder vertical Sheil 


BERMONDSEY.— BOILERS, FROM TIPPING PLATFORM. 


engines, The third is coupled direct to an electric motor 
of 15 в.н.р., semi-enclosed, made by Messrs. D. Bruce 
` Peebles & Co., and running at 700 r.p.m. 

'© The feed pumps are of the differential compound type, made 
by Messrs. J. P. Hall & Co. ; two are provided, each having 
a delivery capacity of 1,800 gallons of water per hour at 
boiler pressure. The steam and feed piping are in duplicate. 
"The water supply is at present derived from the town mains, 
which feed a storage tank above the pump room, capable of 
holding 10,000 gallons; an artesian well is in course 
of construction. А  water-softening plant, capable of 
dealing with 2,000 gallons of water per hour, has been 
installed, on the Stanhope system. 

A Green economiser is provided, 
consisting of 200 tubes, with bye-passes 
and dampers ; the scrapers are driven 
by a small electric motor. 

The steam piping consists of a ring 
main, one leg of which is in the 
engine room, and the other in the 
boiler house ; the boilers feed into the 
latter at three points, and stop valves 
аге provided to divide the ring into 
ections when necessary. Large steam 
separators are also fixed on the mains 
between the boilers and the engine 
room. 

The steam pipes are of wrought- 
teel, lap-welded, and the main valves 
are of the through-way pattern, with 
«ast-steel bodies. 

The generating plant consists at 
present of three dynamos, built by 
the Thames Iron Works Shipbuilding 
and Engineering Company, Limited, 
and coupled direct to Willans engines. 
‘Two of the dynamos are six-polar, 
and have an output of 150 Kw. each 
at 480 — 520 volts, 385 r. p. m.; 
these are coupled to three-crank engines. The third 
set consists of a four-pole dynamo, of 75-KW. output 
at the same pressures, driven by a two-crank engine at 450 
r.p.m. The steam consumption of these seta, when tested, 
was found to be below the guaranteed maximum con- 
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sumption, so that the manufacturers became entitled to a 
bonus. 

The frames of the machines are of an unusual type, 
being provided with flanges running round the yoke, which 
is divided in the horizontal plane. The magnet poles are 
cast with the yoke, and are traversed 
by a radial gap, passing completely 
through to the pole face. The frame 
and outer bearing are carried on a 
massive base-plate, upon which the 
engine bed-plate is mounted. The 
field coils are piled up in a pyramidal 
form. 

The armature is of the usual barrel- 
wound type, with a clear space through 
the armature and commutator spiders, 
and the lubrication is of the automatic 
ring description. 

The brush gear is of a novel pattern, 
the carbon brushes being curved 
radially, and lying on a correspondingly 
curved support, 

The branches from the main steam 
pipe to the engines are single, and are 
taken in smooth curves of large radius 
from the upper side of the main pipe, 
so as to assist in separating water from 
the steam, and to provide an elastic 
connection with the engines. The 
exhaust pipe is underground. 

The auxiliary electrical plant consists 
of a balancer and a motor booster. 
The former is composed of two 
similar machines coupled together, of 
the two-pole overtype, rated at 15 Kw. 
each, and running at 800 revolutions 
per minute. The booster set is used for charging the 
storage batteries, and cousists of two boosters, each rated at 
8 KW. (80 amperes at 10—100 volts), driven by a motor 
placed between them and running at 800 revolutions per 
minute. These machines are fixed under the switchboard 
gallery. 

Provision is made for using the boosters both to charge 
the batteries and to assist in discharging them. 

The batteries are arranged in two sets of 140 each, and are 
of the Tudor L.B. 11 type, in glass boxes. Their combined 
capacity is 83 amperes at 510 volts for six hours, or on 
emergency 300 amperes for one hour. The battery leads 
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Fic. l.—SiNGLE-PHaASE WESTINGHOUSE INTEGRATING WATIMETER WITH COVER OPEN. 


are insulated with india-rubber and lead-covered. A portable 
* milking booster” is provided for charging individual 


cella. 


The main switchboard was supplied by Mesars. Crompton 
and Co., Limited; it is mounted on a lofty gallery, and 
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consists of enamelled slate panels carried in a wrought-iron 
frame 

There are three generator panels, each equipped with a 
British Thomson - Houston circuit breaker, ammeter, 
paralleling voltmeter, and double-pole main switch. A 
shunt breaking and discharge D.P. switch interlocked with 
the main switch, rheostat, Siemens zero current cut-out, fuse 
and ammeter, are also provided. 


fifth feeding point is provided near the · generating 
Station. Each feeder is about 0°6 mile in length, 
and is led into a feeder pillar fitted with three three-pole 
switch cut-outs on a slate base insulated with oil, to which 
the distributors are connected. By this means very 
convenient access to the distributors is obtained, and provision 
is also made for connecting an indicator in circuit 
with any distributor, so as to ascertain the maximum demand 


Fic. 2.—S1NGLE-PHASE WESTINGHOUSE INTEGRATING WATTMETER WITH CoUNTING TRAIN, PERMANENT MAGNET AND Disc REMOVED. 


~ Each of the battery panels carries a 16-way regulating 
switch of the vertical type, fuses, and booster switches. A 
D.P. main switch and fuses is mounted partly on each panel. 
A charging ammeter, field break and reversing switch, 
booster rheostat, and two Т.Н. watt-hour meters with plug 
bars, for measuring the charge and discharge, are also fixed 
on each of the battery panels. 

The measuring panel is equipped with two watt-hour 
пасе with plug bars, and three voltmeters with illuminated 

ials. | 

The balancer panel is fitted with three ammeters on the 
three wires, field rheostat, double starting switch and fuses, 
and a startinz switch for the booster motor. 

A special panel is set aside for lighting the Town 
Hall and other buildings, from either the bus bars or the 
battery at will. It is fitted with two ammeters, a voltmeter, 
throw-over switch and D.P. fuse, and & number of circuit 
switches. on 

There are three feeder panels, each carrying two volt- 
meters, four ammeters, two D.P. switches, and four duplex 
fuses. ` à Ear. АА, 

Lastly, there are two arc panels, each equipped with 
four ammeters ; each of the eight- arc circuits is also pro- 
vided with a D.P. switch and fuse, a regulating resistance, 
and a watt-hour meter. NEP 

All the instruments on the board (except the watt-hour 
meters) are of Messrs. Crompton & Co.’s moving coil type. 
The feeder voltmeters are of the compensated type, во as to 
indicate the pressure at the feeding points without the use 
of pilot wires; we are at a loss to understand why this well- 
known method is not more generally used. 

Regulating resistances are provided in circuit with the 
Town Hall feeders, on account of their short length. 

The middle wire earth panel is placed below the switch- 
board gallery, and is equipped with an Elliott recording 
ammeter, Crompton ammeter and cut-out, and plug bars. 

The supply muins are laid on the three-wire system, with 
а declared pressure of 240 volts. Four feeders have been 
laid, of the triple concentric lead-covered type, insulated 
with diatrine paper and lead covered, made by Messrs. W. T. 
Glover & Co., Limited. Three of these have a cross-section 
of 0:125 sq. in., and the fourth is of 0°25 sq. in. А 


upon it. The distributors, like the feeders, are of the triple- 
concentric type; the latter are drawn into Doulton conduits, 
while the former are laid on the solid system in earthenware 


troughing. | 


The public lighting at present comprises 71 10-ampere 


double arc lamps, of the Crompton type, arranged. for the 


most part, in series of 10 each. Euch lamp-post is also fitted 
with two 16-c.P. lamps, switched on at midnight, an iso- 
lating switch, and an * Edmunds " automatic switch. 

The reception accorded to the municipal supply has been 
very encouraging, and already there аге 6,000 8-c.P. lamps 
connected. Numerous industries flourish in Bermondeey, 
and there is strong reason to believe that owing to the ever- 
increasing value of land and taxation on the north side of 
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the river, many large factories will in the near 
future be transferred to the seuth side, where these im- 
portaut considerations are less burdensome. Moreover, large 
railway stations and dej Ota are included within the lighting 
area. The Borough Council, whose authority extends over 
the adjoining parisli of Rotherhithe, is seeking powers in the 
current session of Parliament to кору electricity in that 
district also, a district largel« composed of docks and м harves, 
where a considerable demand for both power and lighting 
is certain to be developed within no long period of time. 


267 


Up to the present the supply of steam from the destructor 
has proved more than sufficient to satisfy the requirements 
of the electricity works; though, of course, this cannot be 
the case for very long, it necessarily implies a very appreci- 
able saving in cost of fuel both now and in the future. 
Plant has been put down by the Council for the purpose of 
manufacturing paving flags from clinker, and for other 
purposes, leading to an additional economy. 

Mr. W. H. Vincent, M. I. E. E., the borough electrical 
engineer, previously occupied a similar position with the Town 
Council of Ashton, where he initiated important improve- 
ments, both in the electricity works, and in the refuse 
destructor, which are now in process of completion; his 
experience, therefore, will be especially valuable to the 
Borough Council in ascertaining in the shortest, possible time 
the best and most economical system of working the com- 
bined undertaking. His assistants are Mr. J. W. A. Dinnor 
and Mr. J. Hawes. We are indebted to Mr. Vincent for 
the opportunity of photographing the plant, and obtaining 
the particulars embodied in this article. 


THE WESTINGHOUSE INTEGRATING 
WATTMETER. 


Ir is deubtful whether any single accessory of electrical engincer- 
ing bas been accorded so much of the inventor's zeal and research 
as has the electricity supply meter. Ever since the supply of 
electricity became a commercial business the production of а supply 
meter which would indicate the quantity of energy consumed by a 
customer, and not simply the amount he had to pay for, has been 
scugbt. The result is that electric meters of all types, sizes, weights 
and shapes have been put forward from time to time. All known 
properties of electricity have been tried in these meters. Some 
are based on the heating effect of the current, others on electro- 
lytic act'on, and others on electro-magneti:m. Those working 
оп the last-mentioned principle have gradually asserted their 
superiority, and recent efforts have been dirccted almost solely to 
its perfection. It would, no doubt, be of considerable interest to 
trace out the gradual development of meters, but such, to be com- 


plete, would require quite a volume, and, incomplete, would be of - 


little value. 

This article is devoted to a description of a modern type 
of electricity supply meter, aud in view of the fact that the 
electricity meter is to-day as much a subject of interest to the 
general public as to the electrical envineer, will no doubt prove to 
be of service to many. The Westinghouse integrating wattmeter 
is а recent invention, but although the meters have been on thc 
market only for a very short time, they have already gained wide 
popularity. It is an alternating current meter, and gives accurate 
records direct in Board of Trade units. | 

The construction of the meter is shown in the foregoing illustra- 
tions,wbich indicate the extreme simplicity of its parts; as a matter 
of fact, the superiority of the meter is eutirely owing to its being 
of a design which combines the accuracy of a delicate electrical 
laboratory instrument with a strong and portable mechanical 
structure. The meter is practically a form of alternate current 
induction motor in which the primary circuit is fixed, while thc 
secondary rotates at a rate directly proportional to the real power 
of the primary circuit. 

The primary consists of an electro-magnet of the shape shown 
in fig. 3. It consists practically of two horec-shoe magnets, the 
two lower poles of which are combined to form one pole, while the 
two upper poles remain apart, divided by the small vertical gap v. 
Iuto the horizontal gap H, between the lower pole and the two 
upper poles, projects a disc, which forms the secondary and moving 
part of the meter. The secondary consists simply of a small light 
disc mounted on a short spindle, the upper end of which, as is 
usual, engages with a train of recording wheels, while the lower 
end rests in a jewelled step. There are no rotating coils or wires, 
and current docs not require to be led into the rotating part. There 
are thus no moving contacts, commutators, &c. 

The windings of the primary consist of a series coil, shunt coils, 
and compensation coils. The lower combined pole carries the 
series coil. The shunt coil is split into two portions, one being 
wound on each of the upper poles; they are so connected as to 
magnetise the core as a continuous ring, the magnetic flow passing 
across gap v. The small short-circuited coil, c, is to compensate 
for running friction. It is adjusted to give a condition in which 
the secondary will just not revolve when the shunt coil alone is in 
circuit at its maximum voltage. The rotation of the disc is retarded 
by a permanent magnet, as is usual in several older types of meters. 
The magnet is carried on slides by which ita position with regard to 
the disc can be adjusted. | 

The series coil consists of a few turns of thick insulated wire 
coupled direct in one of the mains of the cxternal circuit. The 
shunt coil is in series with an inductive resistance consisting o! а 
fine wire coil wound on an iron core fixed in the base of the meter, the 
object being to secure a phase difference between the shunt and 
series currents of the meter, so that a shifting field can be obtained 
to rotate the secondary. As is well known, the phase difference 


should, if possible, be 90°, and the shunt circuit is adjusted to give 
this difference with an ordinary incandescent lamp load or other 
practically non-inductive load on the external circuit. 

The series current and the shunt current differing from each 
other by a quarter of а period, the effect is to produce a shifting 
magnetic field of varying intensity across the horizontal gap, н. 

aking the effect over a complete period, with the series current at 
zero, the shunt current is a maximum and the core is magnetised as а 
simple ring, the magnetic flux passing across the small vertical 
gap, v, aud there being no flow or only a very slight leakage across 
gap H; as the series current rises in value and the shunt current is 
decreasing, a field is produced between the lower pole-piece and one 
of the upper pole-pieces; the magnetic flux is thus restricted to one 
sidc of gap H. - This field rises in intensity to reach a maximum 
when the series and shunt currents are both positive and equal in 
value. From this point the shunt current decreases to zero, and 
the series current reaches its maximum positive value, when the 
flux becomes even between the lower pole and both the others, therc 
being a uniform field across gap H, and no flow across gap v. As 
the series current decreases from its maximum positive value, the 
shunt current is rising from zero to a negative value, and the flux 
gradually shifts along gap H until, when the series and shunt 
currents are equal and opposite in value, the flux is concentrated 
between the lower pcle and the other upper pole. From this point 
the shunt coil rises to its maximum negative value as the series 
current descends to zero, and thus there is no magnetic flow through 
H, but the core is again magnetised as a simple ring by the shunt 
coil, the total flux passing across v. This cycle is repeated through 
the other half of the period, the only change being the chauge in 
direction of the magnetic flow, and the whole is continuous, period 
by period. It will be scen, therefore, that the field across gap н 
changes from zero to a gradually increasing flux at onc side between 
the lower pole and one of the upper poles, then spreads evenly over 
the gap, and then concentrates between the lower pole and the 
other upper pole, the field thus shifting repeatedly from one side of 
the gap to the other. The effect of the shifting field is to cause 
the disc to rotate, operating on the well-known principles of the 
induction motor. 

The meter measures the true energy supplied to the external 
circuit under all conditions of inductive or non-inductive load. It 
will be seen from this description of а single-phasc meter fhat the 
same principle is easily adaptable for polyphase meters. "They are 
manufactured for two-phase and three-phase circuits, and in all 
cases record the true energy of the circuit whether the phases are 
balanced or not, and under all conditions of power factor. This feature 
is particularly important, and form» one of the most noteworthy 
improvements in meter practice exhibited by the Westinghouse meter. 

The meter, whether for single-phase or polyphase circuits, is 
light, small and portable. It is enclosed in a dust, insect and 
moisture proof case, sealed by the manufacturers, who are thus 
enabled to guarantee its operation. The moving parts are neither 
clamped nor packed separately, but the meter as sent from the 
works is ready for immediate use. The terminals are in a separate 
small enclosed chamber at the top of the meter, the lid of which 
can be sealed by the supply company ; thus the meter connections 
can be readily made without liability of damage to the meter parts, 
No multiplying constant is required, the meters recording direct 
in watt-hours or kilowatt-hours. They are calibrated very 
accurately, and the accuracy of their records is maintained over the 
entire range of the meters, and is said to be permanent. With regard 
to the range of the meters, they are guaranteed to commence record- 
ing with 'à load ot onc-half of 1 per cent. of their rated full load 
capacity. They have, moreover, an overload capacity of 50 per 
cent. above their rated capacity, and the accuracy of their records, 
we understand, ix maintained right up to this degree of overloacl. 

A nevel feature in connection with these meters is that they are, 
in all sizes, designed во that when running on their rated full load 
circuit, the disc rotates at the rate of 50 r.p.m. At other loads the 
rate of rotation is directly proportional up to the point of 50 per 
cent. overload when, of course, the disc will rotate 75 times per 
minute. The knowledge of this fact enables any customer, not 
having means at hand for calibrating the supply meters, to readily 
check with fair accuracy the records of the meters. The losses in 
the meter coils ire very low. In meters working ou 100-volt to 
200-volt circuits the loss in the shunt coil docs not exceed from 
1} to 14 watts. The loss in the series coil of a 5-ampere meter at 
fall load does not exceed 0:5 watt; this loss would, of course, be 
less in larger-sized meters. The makers guarantee that the total 
full load less іп a S-ampere single-phase meter docs not excced 
from 2} to 3 watts. : 

Electrical accuracy and permanency of calibration, combined with 
a strong, simple and well-finished mechanical construction, are 
some of the more important features of the manufacture of this 
meter, and judging by the extent to which the meter is being 
adopted, the makers have succeeded in producing a supply meter 
possessing points of such marked superiority as to lead one to expect 
that it will rapidly take a place in the front rank for alternate 
current working. | 


Liverpool.—At a meeting of the Liverpool City Council 
last week the chairman of the E. I. Committee reported that there 
had been a large increase in the profits both from lighting and 
power supply during the year. Private consumption for lighting 
had increased 244 per cent., and the consumption for power 69 per 
cent. The Corporation supply had increased 224 per cent. for 
lighting, and 36 per cent. for power. ‘The receipts had amounted 
to £168,500, aud the expenditure to £85,000. . 
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(Continued from pagc 262.) | 


Electrical Contraetors' Association (Liverpool).— 
A meeting of the electrical contractors of Liverpool and District 
was held last Friday at the Bradford Hotel, with the object of 
forming 4 trade association. 
president of the Northern Section of the National Association of 
Electrical Contractors, gave an able and interesting address on the 
objects of the association. An enthusiastic discussion followed, 
principally on the injustice of municipal competition by the Liver- 
pool Corporation, and also protesting against manufacturers and 
supply houses supplying goods and giving full trade terms to per- 
sons who are not legitimate contractors. A resolution was unani- 
mously passed that ‘The electrical contractors here represented 
form the nucleus of an association, to be affiliated with the Northern 
Section, and to be called the Liverpool and District Association of 
Electrical Contractors.” A chairman and committee of 20 were 
appointed pro tem. to deal with the business, with Mr. G. J. 
Harford, 47, Tithebarn Street, Liverpool, as hon. sec. The next 
meeting will be held on February 14th, at 7 p.m., at the Bradford 
Hotel, Liverpool. 


L. C. C. Clauses.—At Tuesday's meeting of the I. C. C. 
the Highways Committee reported having had under consideration 
specification and forms of tender for the supply of tbe stoneware. 
ducts required for the feeders and mains in connection with tHe 
reconstruction of the tramways. It had becu represented that the 
Council's clauses relating to wages and bours of labour were ina 
plicable in this instance, owing to the special nature of the work, 
and the conditions obtaining in the trade a« regards the payment 
of workmen. A special clause was inserted in the contract for rails, 
and the Committee suggested that a similar clause should apply in 
all contracts for stoneware ducts for the tramways. The Committee, 
therefore, recommended the Council to agree to the insertion of 
the following clause:— 

All wages to workmen for work executed by the contractor under this соп: 
tract shall be paid by the contractor at the rates arranged between the 
employers and workmen in the pottery trade in that part of the country where 
the order is placed. The Council reserves power to cancel this contract во far 
as relates tu any part of the work, not delivered and taken over at any time, on 
one week's notice, should it be proved to the satisfaction of the Council tbat 


lower rates than the said arranged rates have been, or are being, paid in the 
execution of this contract. 


The consideration of the proposal was adjourned. 


Berlin Railways.—It is stated that the Electric 


Elevated and Underground Railway in Berlin will be opened to 
general traffic on the 18th inst. 


Plant for Sale,—The Newcastle-upon-Tyne Electric 
Bupply Company are advertising for disposal the plant installed at 
their Pandon Dene station, including Robey engines (300 to 550 
ї.н.р.), Mordey Victoria alternators (100 to 300 xw.), Lancashire 
boilers with mechanical stokers, Green's economiser, and a number 
of transformers. The plant is stated to bein first-class condition, 
and is only to be disposed of in consequence of the recent change 


Mr. Bland, A.M.1.E.E., of Newcastle, ` 


in the company’s system, and the erection of the Wallsend . 


generatiny station. 


Progress Sure to be Made Now!—A New York 
tclegram says that a New Jersey Company has just been formed 
with the name of the Great Britain Railways Development 
Corporation, to build or purchase electric lines in England in places 
where the transit facilities are inadcquate or the equipment behind 
the age. 0 


American Fires.— The U.S. has had another of its big 
fires, this time at Paterson, where the blaze was set going at the 
Trolley Company's car shed. The electric lighting works and gas 
works were both burned down, and there was a complete break- 
down of tslegraphic and telephonic communication, but these 
apparently are among the smaller details. Churches, banks, news- 


pu offices, Christian associations, hotels, and public libraries, 
ave all alike perished. 


Artesian Well Punips.—In our description of the 
. South London electricity works last week we stated that the 
artesian well was sunk by Messrs. Isler & Co. This, we understand, 
was ап error. It was sunk, ор tbe advice of Mr. W. Н. Booth, by 
Messrs. Dunn & Booth. The air lift pump was, we believe, erected 
by Messrs. Isler & Co, to give 6,000 gallons per hour, the comfort- 
able yield of the bore-hole. "Though air lift pumps have the dis- 
advantage of requiring considerably more power to work them, they 
have the advantage that they will give the maximum yield of a 
bore-hole. To obtain 6,000 gallons of water froma well such 
as that of the South London electricity works would require an 
8 in. deep well pump in a bore-hole of 10 in. diameter. But if the 
amount is there to be picked up a 6 in. well will yield the supply. 
The air lift principle can, however, only be applied when the well 
is deep enough to permit of the air pipes being carried down 
nearly twice as far below the level of the water when it is being 
pumped, as this level stands below the point of delivery. Thus if 
the pumped level is 100 ft. below the point of delivery, the air 
pipes must reach, say, to 300 ft. It is also important that the rising 
main of an air lift pump should not be too large, or the action of the 
pump will be wasteful aud intermittent. 


Institution of Junior Engineers,—At a meeting held 
at the Westminster Palace Hotel «n February 7th, a paper, “The 
Electric Passenger Elevator," was read by Mr. William J. Cooper. 


Society of Arts,—On March 5th Mr. E. Price Edwards 
is to lecture on “ Sound Signals.” 

On March 19th Prof. S. P. Thompson will lecture on “ Opto- 
technits "; and at а later meeting Mr. J. Clifton Robinson will deal 
with the subject of London Tramways.” 

On Wednesday, 12th inst, Mr. W. L. Madgen lectured on In- 
dustrial Re-distribution and ite connection with the Overcrowding 
Question." 


The South- Western Railway Company and Electric 
Tramway Competition.—Lieutenant-Colonel H. W. Campbell, 
speaking at a recent meeting of the London and South-Western 
Railway Company, referred to electric tramway competition. 
He said that, as their decrease in the third.class traffic showed, 
they were, as nearly all railway companies were, feeling the effect~ 
of electric tramway competition in the suburban districts, not only 
of London, but of otherlarge towns. With the advance which had 
been made in electric traction such competition was inevitable ; but 
such competition ought fairly to be limited to crowded districts, 


and it would not be reasonable to allow it to extend beyond the 


immediate suburbs, or it would become a most improper and unfair 
competition. The districts beyond immediate suburbs had been 
built up by the railway, which had spent millions to provide transit 
accommodation for the public and which had provided their own 
roads, while the rates they had paid had largely built up the funds 
by which the highways, of which the tramway companies ask the 
free use, had been made. Either the railway companies ought, if 
tramways competition was to be extended, to be relieved of the 
burden of the passenger duty, and to some extent of the rates (the 
incidence of which should be iu proportion to the service rendered), 
or the tramway companies should pay such a rental for the use of thc 
roads as would cause a reduction in the rates, and thus to an extent 
reduce the burden of the railway companies. They should not fail 
to press these views on the Parliamentary Committee who dealt 
with any Tramway Bills they might have to oppose this session. 
So far as London traffic was concerned, they had deemed it 
expedient to issue third-class season tickets to certain stations in 
order to give the public the fullest inducement to continue to travel 
by their route. They were carefully watching the results of this 
with a view of extending the issuc of such tickets should it appear 
expedient in the interests of the shareholders; but the portion of 
their loss which they could not well make up, or, indeed, prevent 
increasing, was that between the local suburban stations, which 
could not fail to be diverted by a constant service of tramcars alony 
the public road. 


Royal Society.— The Prince of Wales was formally 
admitted a Fellow of the Society on Thursday last week. After the 
customary ceremonial, H.R.H. listened to a paper on "Radial 
Activity and the Electron Theory,” by Sir W. Crookes, and made a 
brief speech, in the course of which he expressed hearty sympathy 
with “that scientific study and research which now, more than 
ever, has become so important and essential in our national life." 


Personal.—The Leeds Tramway Committee have decided 
to recommend the Corporation to appoint Mr. Jno. Bailie Hamilton, 
of Glasgow, as general manager of the City tramways at a salary of 
£900 a year. Mr. Wharam, who is retiring, though being relieved 
of active service, will receive his old salary until the end of 1903, 
so that, if need be, he will assist his successor. 

Mr. Blackburn, who for some years has held the position of 
manager of the Electric Construction Works, Bushbury, has 
resigned; and he has been succeeded by Messrs. E. S. Moore and 


W. Bullock, as joint managers. Both have been associated with the 


works for some time. 


Mr. К. G. Hazeel has been appointed electrician on the Barnstaple - 


and Linton Railway. 

Motor-inspector King, who is leaving the Sheffield Corporation 
electric tramways to take up a position on the Brighton tramways 
system was presented with a gold watch and chain by his old 
friends, the inspectors, motormen, and conductors, at Sheffield, the 
other day. 

A marriage has been arranged, and will shortly take place, 
between Mr. P. V. Luke, C.I.E., late of the Indian Telegraph 
Department, and Mabel, youngest daughter of Mr. Frederick 
Clifford, K.C., of Collingham Gardens, South Kensington. 

Mr. John Longdon, telegraph inspector, having retired from the 
service of the Midland Railway Company, after being connected 
with them and the Electrical International Telegraph Company for 
the long period of 54 years, was made the recipient of several 
presents, which consisted of a handsome clock and a pipe, and an 
umbrella for Mrs. Longdon, by his old friends. 


Lectures,—Before the East of Scotland Engineering 
Association, at Edinburgh, on 3rd inst., Mr. R. A. Knibbs read a 
paper on The Sykes Electro-mechanical Signalling System“ 

Mr. F. Salsbury, postmaster of Liverpool, delivered an interesting 
lecture on “The Growth of the Postal and Telegraph Service 
before members of the Postal and Telegraph Temperance League, 
at Liverpool on Wednesday last week. 

A course of lectures on “ Alternating Electric Currents " is to be 
given in Leeds, under the auspices of the West Riding County 


Council, on the first four Saturday afternoons in March, by Dr. J. А. 
Fleming. 


Concert.—The first smoking concert of the Electrical 
Wiremen’s Association is to be held at the “ Pins Apple,” Bucking: 
ham Gate, on Tuesday evening next, 18th inst, 


` 


Vol. 50. No. 1,264, Fz 


Niagara.— The Niagara Falls Power Company has, 
says our correspondent there, authorised the completion of 
the installation in Wheel-pit No. 2 of its great work in 
connection with the development of Niagara power. This 
wheel-pit is located on the company’s inlet canal Oppo- 
site Wheel-pit No. 1. It is 463 ft. long and approximately 
180 ft. deep. It is to have 11 turbines, each of 5,000 H.P., 
installed near the bottom, and this will give the pit an output 
capacity of 55,000 H.P. When the pit was well under way the 
Niagara Falls Company placed orders in Philadelphia for six 
5,000-H P. turbines, and in Schenectady, with the General Electric 
Company, for the same number of 5,000 H.P. generators, which 
would give a partial development of the resources of the pit, Or 
30,000 н.р. Now, when the wheel-pit is about completed and the 
yower house is being erected over it, the announcement is made 
that the additional five 5,000-H P. turbines and generators are to be 
ordered at once. The contract for machines that will develop 


of power will be required. It is significant of а continuation of 
the country’s industrial growth, for Niagara has become such an 
industrial centre that it is somewhat of a pulse of progress in the 
manufacturing line. When the installation in this second great 
slot in the earth is completed, the Niagara Falls Power Company 
will have at its command no less than 105,000 H P. All the water 
that is used by the turbines in the development of this stupendous 
amount of power passes from the two wheel-pits to the Lower 
Niagara through 8 tunnel over a mile long, which is built 
. below the streets of the city.. For all this 
distance it was cut through solid rock, and is lined 
with vitrified brick four courses thick. It is one of the 
reatest works of the kind ever 
That the methods of the Canadian Niagara Power Company are to 
be very similar to those of the Niagara Falls Power Company, in 
the development of the power of Niagara Falls on the Canadian 
side, is indicated by the fact that the Canadian Niagara Power 
Company has just purchased а tract of 300 acres of land above 
the Dufferin Islands ‘and above the Clark Hill district. The 


it is most desirably located adjoining the Victoria Park. It will be 
recalled that the development of the Canadian Niagara Power 
Company is located in Victoria Park, and that the agreement 
between the company and the commissioners of the park is to the 
effect that al the power generated in the great plant shall be trans- 
mitted and used outside of the park lands. Thus this tract of land 
recently purchased will make desirable gites for prospective great 
factories, which ma find it advantageous to be located on the Cana- 
dian side instead of 

evident that when the Canadian Niagara powcr devclopment is 
under way, the British markets will feel the effect of the 
development, because of the fact that the products of the plants 
there located will have access, duty free, to all of the British 
markets. This will mean eager competition in some fields, without 
doubt, but it remains for the development to fully indicate in just 
what lines the competition will be most sevcre. 
chased may also be used as a site for an industrial village, similar 
to the Niagara Falls suburb of Echota on the New York side. This 
will make it possible for the workmen of the plants to secure com- 
fortable homes at reasonable rentals. 


«t, Petersburg Exhibition.— English manufacturers 
are being strongly urged to take part in the British Exhibition at 
st. Petersburg in the coming summer. It seems to furnish an 
excellent opportunity for our manufacturers of all kinds of electrical 
machinery aud apparatus to make а great effort to secure 
a better hold upon the Russian electrical markets, which аге said 
to be a very promising field at the present moment. All who are 
in any way interested in this matter should write to the controlling 
spirit in the exhibition, Mr. J. H. Johnson, of 12, Voznisensky 
Prospect, St. Petersburg. 


Appointments Vacant.—A telephone manager (£200 
to £260) is wanted for Tunbridge Wells; resident engineer for 
Maidenhead at £150; assistant electrical engineer for Hampstead 
at £160; the Crompton and Royton U. D. Cs. want applications 
from engineers to CBITy out systems of electric lighting and tram. 
ways; assistant lighting and tramways engineer kor Southend at 
2150; shift engineer for Manchester at £150. 


submerged Electric Lamps. — In our issue of the 
7th inst. a correspondent asked to be referred to any firm that can 
give any information regarding the above. Messrs. W. McGeoch 
and Co., Limited, of Glasgow, inform us that they have several 
times made portable submerged electric lamps for fishing purpose“. 


H.M.N. " Irresistible."—A successful trial of the 
electric lights and motors of H.M.S. Zrresistitle, lying at the Roval 
Dockyard, Chatham, took place on Wednesday. The Irresistible is 
a twin-screw battleship of the first class (armoured , 14,500 tons, 
1.H.P. 10,000. 


—— 


THE CENTRAL STATION ENGINEER. 


Vr ate pleased to record the great success of the first Bohemian 
Concert held by the Cricket Club of the Charing Cross and 
Strand Electricity Supply Corporation. On Saturday night last, 


February 8th, a crowded hall and а most enthusiastic audience аб 
the City of New York Hotel, Holborn, repaid the organisers for 
their strenuous efforts in providing au excellent entertainment. 
The cricket club is but one year old, and as is not unusual with 
infantile organisations, fell into debt in its first peason. 
it is now relieved of its trouble, and has & good balance in hand to 
start оп the forthcoming season. e wish every success to the 
cricket club of this important aud enterprising corporation. 

The Croydon electricity works staff held their annual dinner on 
February 5th, the borough electrical engineer, Mr. T. MINSHALL, 
The works, as our readers are aware, are now 
of considerable dimensions, aud the chairman intimated that they 
could without much difficulty arrange to supply current wholesale 
to the proposed Brighton Railway if the promoters would let them 
know in time. The speeches, as usual, were few aud far between, 
the gaps being filled by the musical members of the staff on various 
instruments. A feature of the evening was the presence of thc 
vice-chairman of the Electricity Committee as & guest, emphasieiüg 
the spirit of harmonious co-operation which has been an inipor- 


‘tant factor in the history of the undertaking. 


The South Shields Council have granted to Mr. G. ROBERTSON, 
station superintendent at the Corporation Electricity Works, the 
sum of £25 for extra work incurred during the late vacancy in chief 
engineer's position ; they have also granted au increase to Mr. A. G. 
Hiscock, mains guperintendent, from £130 to £150 per annum, and 


‚ to Mr. J. C. PETERSEN, chief clerk, from £2 to £2 5s. per week. 


There were 57 applications for the post of resident eléctrical 
engineer to the Bray township, in place of Mr. Т. Томілмвох, В.Е. 
Mr. WILkINs (Dublin United Tramways, Ringsend station) was 
appointed. 

Mr. C. Furness, the borough electrical engineor of Devonport, 
is one of three candidates selected for a similar post at Blackpool. 

Mr. W. S. MackRILL, one of the assistant engineers at the Peter- 


porough Corporation electricity works, having secured a position 


under Messrs. Allen, Bon & Co. at the Queen's engincering works at 
Bedford, received a handsome present from bis colleagues on his 
removal. 

Mr. G. NowraN has resigned his position as assistant engincer to 
the Harrogate Corporation, baving obtained an appointment witli 
the British Insulated Wire Company, of Prescot. At present, Mr. 


Nowlan is temporarily carrying out the duties of mains superin- 


tendent until the person appointed is able to take up the duties. 


——— 


NEW COMPANIES REGISTERED. 


Days Adjusting and Locking Points Company; Limited 


(72,671).—This company was registered on February 4th, with & capital vl 


to carry on the business of railway and tramway constructors, railway, tram 
way, omnibus and van p-oprietors, and manufacturers of carriages, trucks 
locomotives, accumulators, dynamos, &c. The first subscribere arc W. А. Day 
N, Granada Road, Southsea, manufacturer, 100 shares; E. 8. Main, 30, Pear 
Buildings, Portsmouth, manager of building socicty, 100 shares; J. J. Johns 
184, High Street, Southampton, chemist, 100 shares: J. Н. Corke, 101, Victori 
Road North, Southsea, J.P., 100 shares; F. W. Day, 27, Granada Road, Southse» 
clerk, 1 share ; D. Cammnaus, 68, Duncan Road, Southsea, plumber, lshare; an 
J. Dumbrill, 66, Castle Road, Southsea, dairyinan, 1 share. Minimum cash sul 
scription 1,000 shares. The number of directors is not to be less than three nt 
i H. Corke, John J. Johi 
and Edward 8. M ain; qualification, £100; remuneration, £100 per annum al 
£100 extra for the chairman for each 1 per cent. dividend exceeding 10 per cen 
Registered office, 89, Pearl Buildings, Commercial Street, Portsmouth. 


P. and R. Storage Battery Company, Limited (72,715). 
This company was registered on February 7th, with & capital of £6,000 in 1 
shares, to adopt an agrecment with Allan & Adamson, Limited, and W. Peto, | 
liquidator, and to carry on the business of accumulator manufacturers, pho! 
graphic apparatus manufacturers, makers of automatic machines, telescope &i 
lens manufacturers, electricians, opticians, Xe. The first subscribers (each wi 
one share) are И. J. Day, 66, New Compton Street, W.C., electrical en 
neer; W. A. Carroll, 68, Spencer Street, E. C., electrician; C. Stolman, 
Cubitt Street, W. C., engincer; F W. Woodhouse, 16, Lawford Road, Kent 
Town, N. W., clerk; O. L. Boyse, Finsbury House, Blomtield Street, E.. 
secretary: E. Davis, Finsbury House, Blomfield Street, E.C., secretary: § 
W. H. Simpson, Finsbury House, Blomfield Street, H. C., clerk. No initial pul 
issue. The number of directors is not to be less than two nor wore th 
tive; the first are not named; remuneration as tixed by the company. 


—— 


SUPPLY STATION ACCOUNTS. 


Tux last published accounts for the eleciri 


Southampton undertaking of the Southampton Corpora 
Corporation 0 not bear out the favourable anticipation 
Electricity which we indulged a year ag". The iner 
Accounts. in capital expenditure has entailed a la 


financial burden, the augmented output 
been sold at a lower average price per unit, and the costs 
increased. Instead, therefore, of maintaining the position rei 
in 1899, the financial result is very much worse. Mr. H. F. S 
has now taken up the munagement of the business, and judyin 
his record at Halifax, it is to be hoped that he may be ab 
uccomplish the difficult task of turning back the tide und rest 
the department to a position of meeting all its liabilities. 


— — 
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GENERAL STATEMENT. 
1899. 1900. Inc. 
Total capital expenditure £90,529 £115,638 225,109 
Number of units sold 526,554 1,063,124 536,570 
Number of lamps connected 35,000 — — 
Maximum load in kilowatts ... 580 568 —12 


Gross revenue £10,542 £17,286 46, 744 
Gross expenditure... 45, 951 213,619 £7,668 
Gross profit ahi — £4,591 £8,667 — £924 
Average price per unit sold 4"70d. 9*77d. . — 93d. 


The increase in output and revenue are not confined to any one 
source. Private consumers took by meter 524,730 units, and by 
contract 65 units, representing 524,793 units sold for £11,640, an 
increase over the previous year of 116,315 units and £2,402. The 
public lamps, numbering 74 arcs and 92 incandescents, took 114,205 
units sold for £1,309, an increase of 22,197 units and £387, while 
the tramways took 424,124 units sold for £3,776, the increase being 
large, 398,056 units and £3,550. The average revenue has fallen 
nearly ld., but, owing to the sum received for maintenance of the 
electrical equipment of the tramways, the figure from all sources 
bas fallen only by ,°,d. to 3:90d. per unit. 

: | REVENUE STATEMENT. 


1899. 1900. 
Gross  Perunit. Gross. Perunit. Inc. 


Sale of energy .. .. £10,325 4704. £16,707 377d. — 93d 


Meter rents 168 ‘08d. 228 05d. — 03d. 

Mainte f ‚ E 
JJ 276 06d. + 06d. 

e Tenis premiums, А 49 0924. 75 094. 00d. 


Gross revenue . . £10,542 4:804. 817.286 3:90d. — 90d. 


In the costs, coal, repairs, rent, &c., and other expenses have 
increased. Coal and repairs are the most important, and taken 
together amount to nearly zd. per unit. A considerable reduction 
in wages and a small downward change in oil, waste, &c., leaves the 
works costs at just under 2:4. or over jd. above the figure for the 
previous year. This figure is practically reproduced in the total 
cost. A sumof £526 was paid for hire of a Westinghouse engine, 
and this wil, no doubt, be eliminated from the next accounts 
issued. . 

Cost or PRODUOTION. 


1899. 1900. ; 
Gross. Per unit. Grogs. Perunit, Ino. 


бй, waste, wate’, and engine} 20 n iens pes TIE 
Sin КН RUM UE. 3858 d dios 
in gen . 1153 *961, — 134. 
ee о {К У ＋ 20d 
0 | — am 12d 1120. 
equipment. gh | 
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Works costs . 44,918 224d. £11,422 9:584. + 34d. 


R t, tes а tax [E 5 5 ә б 

Man e ent . 126 06d. 350 *084. +024. 
nip 4 647 29d. 909 204. — 09d. 
audit fees, &o. | 

oe stationery. and | 
cnarge а 
rinsing, law charges and | #% cus 412 +094, —оза 
surance. 

Oth „stamp d ; $ } 
TP rer Е wed 28 01а. 526 *19d. ＋ 11d. 

Total costs .. £5,951 2°71d. £13,619 8°07d. + 36d. 


The financial position can be readily explained. Owing to the 
large increase in costs, the gross profit has fallen by £924. To this 


has to be added the additional call for interest and sinking fund 


payments, amounting to £2,014, making £2,938, which swallows up 
the small profit in 1809 of £145, and leaves a net loss of £2,793. 


PROFIT STATEMENT. 


1899. 1900. 
Interest on loans C ee £2,391 £3,309 
Binking fund for repayments se р жи SEN 2,055 3,151 
Net profit carried forward ld is vg vs 145 — 2.793 
) 
Gross profit... ie e. £4,591 £3,667 


— . —— — — EM 


CITY NOTES. 


st. James's and Pall Mall Electrie Light Company. 


Mr. Eustace BALFOUR presided at the annual mectine of this 
company at Carnaby Street Station on Tuesday, and in moving the 
adoption of the report, which was published in our last issue, he 
called attention to the excellent position of the company and to the 
results of the year's work. A distribution amounting to 144 per 
cent. was to be made on the ordinary shares, so that the dividend 


had been maintained steadily at that rate for the last five years. 
The increase in the business had been fully maintained, and the 
equivalent of 25,480 8-с.р. lamps had been added during the past 
year, making a total at the end of the year of 211,827 8-c.». lamps. 
It was not only the increase, but the rate of increase that was 
important. The accounts showed the same very satisfactory 
position. There had been necessarily a large addition to capital 
expenditure to complete the extensions at Carnaby Strcet Station. 
The year 1901 was far from favourable to the company's business. 
The price of coal was abnormally high, the additional cost under 
that head being no less than £4,000. The increase in rates laid upon 
the company a fresh burden of £3,175. Those two items, in spite 
of the economy in other directions, accounted for the increase of 
generating costs by about jd. per unit. The weather in 1901 was, 
on the whole, very bright. Shareholders ought to feel satisfied at 
the continuous expansion of the business, which had enabled them, 
after setting aside a larger amount for depreciation, and adding 
to the reserve fund, to maintain the dividend and carry 
forward a larger amount than last year. The charge for 
rates was certain to increase, and although the price of coal 
had begun to fall they could hardly expect it to return for some 
time at least to the very favourable level of three years ago. The 
directors did not, therefore, at present see their way to reduce the 
charge for lighting, but they had felt themselves justified in offer- 
ing their customers a substantial reduction on electricity for power 
purposes. They had no doubt that this portion of their business 
was capable of very large extension, and considerable orders for 
supply for motors had already been received. There was every 
reason to think that the use of electricity for such purposes would 
become general throughout greater London. The plant at the 
company's two stations would be sufficient to meet that increase of 
business until next winter, when the supply from the Central 
Electric Supply Company would be available, and thenceforward 
all further requirements would be drawn from that company, the 
electricity at high pressure being transmitted to this company from 
the new station at St. John's Wood, transformed to low pressure at 
Carnaby Street, and distributed to consumers in the usual way. 
The worksof the Central Electric Supply Company at Grove Road 
were well advanced, and for shareholders' information an abstract 
of the accounts had been placed in their hands. The St. James's 
Company, in conjunction with the Westminster Corporation, took 
half shares in the construction and equipment of the Central works, 
and to that end each company had provided one-half of the ordi- 
nary capital in that company, and the St. James's Company had 
guaranteed jointly with the Westminster Corporation the payment 
of principal and interest on the issue of £250,000 4 per cent. 
guaranteed debenturestock of the Central Supply Company. To be 
able to do that, alteration was necessary in the memorandum of asso- 
ciation of the company. The issue of debentures was made in July 
last, and was completely successful. All the advances made by the 
St. James's and Westminster Companies to the Central Company 
had now bcen repaid, and the interest received from the Central 
Company had been transferred from the suspense account to the 
credit of the capital and reserve fund.- The chairman proceeded 
to refer to the Bill of the London County Council, which he said 
would, under certain circumstances, allow it to enter into com- 
petition with existing companies for the supply of electrical energy. 
The board were unanimous in their opposition to that Bill, which 
they regarded as most injurious and unjust to companies which had 
already been supplied with competition by Parliament, and were 
fulfilling their duty to their customers. They asked shareholders 
to use all their influence to support the directors in their endeavour 
to prevent such a measure passing into law. 

The resolution was seconded by Mr. W. Lear, and after a few 
questions had been put by Mr. Fry, and answered by the solicitor, 
it was carried unanimously. 
` The retiring directors were re-elected, and a vote of thanks was 
passed to the manager, engineer, and staff for zealous service during 
the year. In this connection Mr. Fry complimented Mr. Dobson 
that the loss in distribution showed such an enormous falling off; 
but Mr. Dobson said that they could not take all the credit for that. 
It was due to extending the feeder maius that, with judicious 
capital expenditure, they got that great saving. 


Liverpool Overhead Railway Company. 


Sin W. B. Forwoop presided over the half-yearly meeting of this 
company on Tuesday. 

In moving the adoption of the report, the CHAIRMAN said that it 
was with much regret that the directors had to appear before them 
with a statement which was disappointing, and that they had also 
to report that a sad accident through fire occurred on the evening 
of December 23rd, by which two passengers and fourof the com- 
pany's servants unfortunately lost their lives. From the opening 
of the railway nine years ago the first care of the directors had been 
to work the line with safety, and the fact that the trains had 
during this period run nearly 6,600,000 train-miles on a track 
only 63 miles in length, and had carried 73,000,000 passengers 
without any serious accident until this, was a proof that the care 
they had taken hid not been bestowed in vain, and the directors 
had, moreover, the satisfaction of feeling that the accident which 
they now had to deplore was due to ne want of oversight. The 
motor which flashed was in every respect eflicient, апа had only 
very recently been overhauled. There were four methods within 
the control of the driver by which he could have cut off the electric 
current from this motor and at once extinguished the flash which 
caused the fire; the driver was a stcady, experienced man, who had 
acted as driver since the opening of the line. They never before 
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had a case of fire arising from the flashing of a motor, and this was 
the best proof that their motors were well looked after and were 
under the perfect control of the drivers. It is satisfactory to be 
assured that no passengers would bave lost their lives if they bad 
not stayed to watcl the fire. In re-coustructing tbe station at the 
Dingle, which was successfully opened on Monday, thcy had sub- 
stituted stone platforms for wooden ones, and as far as practicable 
the station bad been rendered fireproof; they had adopted the 
May-Oatway system of fire detection ; they were also gradually pro- 
tecting their cars by the introduction into their construction of fire- 
proof material in the vicinity of the motors. 'They were still 
awaiting the report of the Board of 'Trade Inspectors, and if 
they suggested any additional means of ensuring safety, the directors 
would, as far as practicable, carry them out. The company had the 
structure of the railway, the stations, the rolling stock, and the 
liver of their servants insured, but as they were substituting stones 
for wood and making other changes and improvements which they 
could not claim from the Insurance Companies, they bad laid aside 
out of revenue £3.000 to meet these expenses. ‘I'wo of their вег- 
vants, Owens and the boy Gough, showed great courage and devotion 
to duty during the fire, and the directors intended to make to them 
a suitable presentation. The balf-vearly report showed that as com- 
pared with the corresponding period of last year there had been a 
decrease of 356.659 passengers, representing a loss in money of 
£3,506, which was traceable to several causes :—(1) Tramway com- 
petition; (2) general slackness of trade at the docks; (3) diversion 
of the timber trade from the Canada Dock; (4) conversion of the 
Sandon Graving Docks into wet docks. The train mileage run 
amounted to 403,546 miles, being a decrease of 2,968 miles. They 
had maintained their good character for punctuality, 97:4 of the 
trains baving kept their schedule times. Suggestions have been 
made that the line should be worked on the tramway system, i.e., 
throwing the stations open aud collecting the fares on the trains. 
The board did not see how this would attract additional traffic, and 
tbe extra cost would be £1,430 per annum. Another suggestion was 
that thev should give ап accelerated service, and the directors had 
very carefully considered that proposal. They could, by the con- 
struction of new trains driven by more powerful motors, make the 
journey from Seaforth to the Dingle in 20 minutes against 32 
minutes, the time now occupied. This would be undoubtedly 
appreciated. "The capital cost to equip trains and the line for this 
service would be £27,550, and the additional working expenses, 
exclusive of interest on capital, would be £437 per annum. They 
had already one accelerated train at work which tbey constructed as 
an experiment, and it was doing its work very well; but with a five- 
minuter’ service they could not work one fast train only to advan- 
tage. The chairman then referred to a proposal to introduce 1d. stages. 
It might be that they would adopt an accelerated service together 


. with the system of penny stages, but they could not do this with- 


out feeling quite sure of their ground. In regard to the working 
costa, the mileage was practically unchanged; the expenditure dur- 
ing the half year was £29,896 against £29,187 for the same half last 
year, an increase of £709. Upon maintenance of ways, works, &c., 
they had spent £4,216, against £4,480, or £264 less; they had 
placed aside, as usual, £1,500 for renewals, and had now to the 
credit of renewals acrount, 420.700. Locomotive power showed an 
expenditure of £8,212, against £8,104, or an increase of £108, 
although they saved £807 in the cost of coal. This increased 
expenditure was due to increased stocks of oil and tallow which last 
year had run down to a rather low point, and to large outlays in 
repairing armatures and general repairs at the generating station. 
Armatures were delicate pieces of mechanism; sometimes they would 
run for months, and at other times they had had as many as 10 to 
12 under repair at one time, and they had this year had the addi- 
tion of repairs to their tram motors. On repairs and rencwals of 
carriages, they bad spent £401, against £317, and the traffic 
expenses amounted to £11,348, against £10,638; the increase was 
due to special repairs to the signals which amounted to £145, and 
the maintenance of the large batteries at the generating station had 
cost £149 additional. There was again an increase in rates. They 
now paid £3,399 per annum, but the Liverpool trams paid nothing. 
The Waterloo and Crosby Tramways had worked satisfactorily. 
They had carried, duriog the half year, 1,032,484 passengers, repre- 
renting an increase of 234,614 passengers, and £1,203 in money. 
The passengers had paid on an average 101d, as against 1:93d. the 
same half last year—the percentage of expenditure to revenue was 
72°65, against 69°33, and the falling off in traffic, of course, increased 
that ratio. 'Phe expenditure per train-mile was 15°70d., against 
16:24d.; the lowest expenditure was in 1894, 13:10d. The expendi- 
ture on the City and South London Electric Railway was 1.t18d., 
being the lowest they had ever bad, last year it was 16-14. The 
locomotive expenditure was 4:85d., against 428d., and their lowest 
was 3'25d. ; on the City and South London it was 4:594. 

Mr. R. Hopson seconded, and the report was adopted ununi- 
mously. Resolutions declaring dividends, re-electing a director, and 
thanking the chairman, were passed. 


St. Lawrence Power Trust. 


ACCORDING to a statement made at a meeting of the holders of the 
“A” certificates in London last week, the engineers had under- 
estimated the cost of the Masscna works undertaking, and bad not 
anticipated some of the difficulties which pre:ented themselves. It 
seems that when it was found that more funds were required to 
complete the works, Mr. Tait, of thc firm of Mr. G. A. Toucb, one of 
the trustees, happened to be in America, and he made a ful! investi- 
gation of the position. He fouud that the moncy expended had 
not been spent wastefully, and that the contracts were made on a 


cheaper busis than would be possible if they werc entered into 
to-day. The question of the sale of power had engaged a great dcal 
of attention, and they had bcen repeatedly disappointed in this 
respect. Two circumstances had prevented the conclusion of 
negotiations for the supply of power—the financial uncertainty of 
the company, and the fact that in June last they were compelled to 
pass the coupon on the first mortgage bonds. This meant, says the 
Times report, that the company were, at the moment, in default, 
and it was open to any creditor to initiate proceedings for fore- 
closure. It was not to be expected that any manufacturer would make 
a contract with the company for power when there was this liability 
of a foreclosure on the property. The plan of reorganisation, which 
had been arranged after consultation with representatives of the 
American bondholders, was of a simple character. It was proposed 
to wipe out the whole of the existing shares, to convert the first 
mortgage bonds into preference stock, and the second mortgage 
bonds into ordinary stock. This would leave the way clear for 
raieing further capital by debentures. It would not be necessary to 
appeal to the English certificate holdors to provide any part of the 
additional money required. The trustees believed that there was a 
great future for the undertaking, and that eventually it would earn 
good profits. Negotiations are now in progress which, subject to the 
reorganisation scheme being carried out, will probably lead to a 
great sale of power. 

Resolutions were carried authorising the trustees to realise the 
securities at present beld by taking foreclosure proceedings 
against the St. Lawrence Power Company, of Massena, and to 
join in a plan for the formation of a new company to purchase 
the property. 


Marconi's Wireless Telegraph Company. 


THE report of the directors for the year ended December 30th last, 
to be submitted at the meeting on the 20th inst., states that Mr. 
Marconi continues, in a highly satisfactory manner, to develop his 
system of wireless telegraphy beyond the most sanguine expecta- 
tions of the board, whilst, at the same time the commercial applica- 
tion of the system by this company and by its subsidiary under- 
takings is making rapid progress in all directions. The company 
now possesses a complete international organisation, having for its 
purpose the uniform adoption of the Marconi system in other 
countries on the same lines as it is established here. The chief 
event of the year, so far as the progress of the invention itself is 
concerned, occurred in December last, when Mr. Marconi, present at 
St. John's, in Newfoundland; received three wireless telegraphic 
signals from the company’s station in Cornwall—a distance of over 
2,170 miles across the ocean. This result was obtained in spite of 
adverse circumstances, the masts which had been erected for the 
permanent station having suffered severely from the winter gales. 
Steps have now been taken to build permanent stations botb on the 
American and English shores, and the board anticipate with con- 
siderable confidence that this company will shortly establish regular 
wireless telegraphy across the Atlantic, available to the public at rates 
and conditions which need not seriously interfere with the welfare of 
the cable companies. These companies, on the other hand, should 
benefit by new traffic which the wireless telegraphy will bring to 
them from many hitherto undeveloped sources. The other main 
feature of the year has been the progress of the business of the 
Marconi International Marine Communication Company, Limited, 
in which the company is at present interested to the extent of 
£100,000, being one-half of the issued capital. This company was 
incorporated for the purpose of establishing international sea com- 
munication between ship and ship, and ship and shore, of 
all nations, and, with the help of a Continental group of 
financiers and others organised in Brussels, the establishment 
of Marconi’s system of commercial shipping purposes is pro- 
gressing satisfactorily in all directions. A formal agreement has 
also been concluded with Lloyd's, whereby that corporation 
bas adopted Marconi's system exclusively in connection with their 
signal stations; the necessary instruments are now being installed 
at 10 of their stations, and these will also be worked for the 
passenger and commercial traffic of the Marconi International 
Marine Communication Company. The chief steamship companies 
are also giving orders for installations on their vessels; the Cunard 
Line, Norddeutscher-Lloyd, Compagnie 'Transatlantique, Beaver 
Line, Belgian Mail Packets, &c., &c., are regularly and successfully 
employing the Marconi system to the great satisfaction of the 
passengers and of the officers on these vessels. This example will 
doubtless soon be followed by other steamship companies. In other 
directions the company is also busily engaged. Many installations 
of wireless telegraphy have been carried out which are viving 
profitable returns to the company, either by royalty or by an interest 
in the receipts. Contracts have been entered into with various 
Governments, and negotiations are in progress for a number of other 
engagements of a beneficial character, which, however, it would not 
be in the interests of the shareholders to disclose at the present 
moment. The company as far as is practicable is itself working the 
apparatus for receipts ах part of a general telegraph system, both 
alone and in connection with the existing ordinary telegraph 
systems. It is, ~o fur, selling the apparatus only to Governments 
for naval and military purposes, and for lighthouse work, or to 
private persons for their private use. The company's factory at 
Chelmsford has been greatly improved, and the rapid extension of 
business has led to the establishment of a technical school for the 
special training required for the company’s statt of operators. In 
view of the extreme value to the company of Mr. Marconi's ser- 
vices, the directors considered it right to take out an insurance 
policy on his life for £150,000 for three years. As to finance, it 
шау be stated that since the date of the last balance-sheet 40.000 
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shares were offered for subscription to the shareholders at £2 per 
share, in order io provide the company with the necessary funds for 
the‘oxtending, business. 


The Liverpool Rubber Company. 


THE report of the directors for the past year, shows that the profits 
on the year's working were £12,178 4s. 9d. A debit balance of 
£12,181 Os. 10d., was, however, brought forward from the previous 
year. Setting this against the profit, left a debit balance of £2 
16s. 1d. to be carried forward. In keeping with the desire expressed 
at the last annual meeting, the allowance for depreciation has been 
suspended until the debit balance is disposed of, but tools and 
machines have been maintained in a state of efficiency. 


4 


Electric Lighting and Traction Company of 
Australia. 


Tm directors’ report to be presented to the meeting at Winchester 
House, at 19 o'clock noon, on Monday, February 17th, reads as 
follows :— 


The directors beg to submit the second balance-shcet and profit and loss 
account of the company for the year ended August 81st, 1901, 

Herenue.— After placing tbe sum of £8,500 to reserve for depreciation, repairs 
and renewals, and writing off from the cost of the recent capital issue the sum 
of £1,489 9s. 5d., being the proportion of the Melbourne past profits earned prior 
to the incorporation of the company, the profit and loss account shows an avail- 
able net profit of 27,771 9s. 4d., and the directors recommend that this sum be 
applied as follows:— 


To reduction of loss incurred in starting the Adelaide 


undertaking .. s m EM 2^ s n .. £500 0 0 

To dividend on preference shares at the ful! rate of 6 per 
cent. per annum for year ended August 31st, 1901 40693017 5 8 
To balance carried forward.. = „> is m . 954 4 1 
Total .. £7,571 9 4 


Capital.—During the year, further capita! expenditure in Australia on land, 
buildings, &nd plant, has been incurred as follows :— 


On the Melbourne undertaking РУ oa га .. 241,290 4 7 
„ Geelong 2» T > e 17,553 4 9 
PA Adelaide is we 776 40,94 6 2 


Total . £99,742 15 6 


In order to provide for the above expenditure, the capital of the company 
was increased in July, 1901, by the issue of the ETE £50,000 preference 
shares, and by the creation and issue at par of £75,000 5 per cent. debenture 
stock, redeemable at par in 21 years. Pending the issue of the remainder of 
the authorised capital, the directors bave arranged with the company's bankers 
to advance the necessary funds for the further development of the company's 
undertakings. A resolution will be submitted to the shareholders at the general 
meeting, confirming this action. 

Melbowrne.— Formal completion of the purchase of the two Melbou:ne under- 
takings was effected on Janusry 11tb, 1901, since which date they have been 
under the sole control of this company. The anticipated ministrative 
economies are being realised, and the business generally is developing satis- 
factorily. Although these economies are not yet complete, it will be seen from 
the profit and loss account that the net profit from Melbourne for the 73 months’ 
working from January 11th to August 31st, 1901, amounts to £9,802 16s. 9d. not- 
withstanding an increase of some 80 per cent. inthe price of coal. The Mel. 
bourne undertaking is now being carried on under a new order in council 
granted to this company for a period of 25 years from November 18th, 1900, 
without prior right of purchase by the local authorities, and covering all the 
most important suburbs of Melbourne. The company's engineers report that 
& large demand for electricity for lighting, heating, and especially for power 
purposes, has sprang up in these hitherto untouched districts, and that the 
expenditure on additional plant and mains which has been, and is being 
incurred, is fully justifled. 

Geelona.—A permanent supply of electricity from the company's new works at 
Geelong was commenced in May, 1901, and has been taken up rapidly, there 
now being the equivalent of about 4,500 8-c.v. lamps connected to the mains, 
The result of the first four months’ working sbows that a small loss of 
£14 15s. 2d. has been incurred, but the expense« are now being covercd by 
revenue, and it is anticipated that a profit will be shown in the accounts for the 
current year. 

Adelaide..—'The new station for lighting the city has been completed, and was 
opened in November, 1901. The equivalent of about 5,000 H.c.p. lainps are 
already connected, and applications for supply are coming in satisfactorily. The 
loss of £1,560 8s. 5d. incurred during the past year is principally due to the use 
of temporary generating plant, rendered necessary by the previous company's 
agreement with the Town Council. The starting of the new station has, how- 
ever, enabled the temporary plant to be discontinued, with corresponding 
reduction in tbe working expenses. | 

Port Adelaide.—This small station again shows а loss on the year's working. 
The directors intend to close it down at the earliest opportunity, and supply 
the district by high tension current from Adelaide, Under these conditions 
they believe that the Port Adclaide undertaking is capable of earning a 

rollt. 

E Gieneral,—The Stock Exchange granted an official quotation on March 4th, ° 

1901, to the company’s first ‘ssue of preference shares, numbered 1 to 20,000, 
Mr. A. U. Alcock hus resigned his seat on the board. The directors do not 
propose to fill the vacancy for the present. The retiring director is Mr. J. F. 
Albright, who, being eligible, offers himself for re-election. The auditors, 
Messrs. Cooper Bros. & Co., also retire and offer themselves for re-election. 


Anglo-American Telegraph Company, 


Mn. Е. A. Bevan presided at the meeting of this company held at 
Winchester House last Friday, and in moving the adoption of the 
report, he said that it was a matter of great satisfaction that, in 
spite of competition, and of the fact that during the year they 
lost the whole of the outward German traffic, which in past years 
constituted so important a portion of their receipts, they were able 
to declare dividends of the full amount upon the preference stock, 
and also to give a dividend, although a ашай one, to the holders of 
the deferred stock. The figures for the last half of the усаг showed 
that there was a decrease in the traffic of £2,760; the Minia receipts 
were £7,065 less than in the corresponding half-year, making a 
total decrease of £9,639; then there was an increase in working 
expenses of £2,779. On the other hand, the ship cost £9,395 less, 
and there was a diminution in law expenses and other small items, 
80 that the net decrease on the half-year’s working was £2,777, as 


compared with the corresponding period. The balance brought 
forward was smaller by £2,363, so that there was less divisible 
amongst the shareholders at the end of the year by £5,141. £24,000 
was being placed to reserve, and after paying the dividends as stated 
in the report, £1,265 was carried forward. As to the decrease in 
the traflic receipts, there was п considerable decrease in the half- 
year in the Atlantic traffic receipts, and in some measure that 
was owing to a bit of ill-luck. In December last there 
was a very violent storm, which affected the northern parta 
of England, aud the result was that the landlines con- 
necting London and Valentia were broken down for some days. 
They had no control over this. It was not that the cables were at 
fault, it arose from the landlines breaking down, but it lost the 
company more than £2,000 of traffic. He believed that it cost the 
Post Оћісе something like £50,000 to repair the damage caused by 
that great storm. On the other hand, though the Atlantic traffic 
had been less, they had derived rather more than usual from their 
local traffics, and particularly from the local trafic in Newfound- 
land, for which they were considerably indebted to Mr. Marconi, 
who, in his operations, somehow had to employ this company's lines 
to a considerable extent. Therefore, as far as he had gone at pre- 
sent, the company was indebted to him for & considerable use of 
the line. In regard to the large decroase of the Minia earnings, 
that was always nn uncertain source of revenue, and it simply 
meant that their friends' cables were in such good working ones 
that they did not need help to mend them, therefore the Minis was 
employed во much less; but there had been a decrease in the ship's 
expenses amounting to £9,395. As to the increase in expenses 
owing to salaries being raised by £2,300, he could hold out no hope 
that the working expenses, and especially salaries, were likely to 
decrease. Competition was increasing more and more. Not only 


had they the new cable laid from the Cape to Australia, but the 


Pacific cable was in course of construction, and would be laid in a 
few months time; they would require & number of skilled 
operators, and, further, Mr. Marconi's company would ask for 
operators. The result was that there was a greater demand than 


ever for skilled operators, and if they were to maintain their work- 


ing and keep upto that high standard to which they hadattainedthey 
must secure the best men, and that meant that they must pay them 
fair sularies. They did not wish to pay men more than fair salaries, 
but thcy could not expect to get men on better terms than otbers, 
and they must also remember that the General Post Office and some 
of the other cable companies not only gave their employés good 
salaries while in work, but also held out the prospect of retiring 
allowances after they had broken down. If they looked at the 
ratio of working expenses for the last few years they would see 
that they had not materially increased. In 1895 the ratio, inclu- 
sive of renewal fund, was about 43 per cent., whereas this year it 
was not quite 42 per cent., or if they excluded the renewal fund, 
about 35 percent. He believed that if they compared that ratio 
with other companies they would tind that 35 per cent. was very 
moderate indeed. During the year they had carried on their 
cables no less than 9} millions of- words, which had been exceeded 
in only two previous years. In 1899 the total was 103 millions, but 
then they had the whole of the German traffic. It showed, there- 
fore, that they were stil! carrying the bulk of the business that they 
had already carried, in fact, they had at present lost very little. 
The renewal fund bad increased by £49,535, making it £897,602, 
but the actual market value was only £880,000. That was by no 
means too much. If the company had to lay a new cable now 
there was no doubt that they would have to pay considerably 
more for it than when they laid а cable in 1894. Gutta-percha 
alone was more than doubled in value since that time, and therefore 
if the renewal fund was sufticient a few years ago to replace 14 cables 
or more, the amount that they had got now would not bear such a 
ratio to the expenses of a new cable as it then bore. If they would 
look at the renewal fund of their partners, the Direct Cable Com- 
pany, they would find that with one cable only they had a renewal 
fund of half the amount (£450,000), therefore this company was 
quite out of proportion to them as regards the renewal fund. The 
chairman then referred to the Marconi system which had attracted 
so much attention in the newspapers, and in the scientific and tele- 
graphic world. It was not for him to pronounce upon the merits of 
that system. The directors were not experta, but no one could say 
what might happen in these days of scientific discovery. The 
Marconi or any other system that was invented would have very 
considerable difficulty in beating the working of the Anglo-American 
Telegraph Company. They were able to send to New York and 
receive a brief message in reply in less than one minute. That was 
a very ditlicult thing to beat, and they must look upon the Marconi 
system as a competitor on fair and level grounds. Unless that 
system was able to tclegraph at that sort of speed, it could not 
compete commercially with this company. For social messages 
that was another matter, but after all social messages bore 
& very small proportion, indeed, to the amount of com- 
mercial messages which chiefly occupied their cables. That 
was only a matter of rapidity, but there were two other 
features about telegraphy which were equally important, viz., 
accuracy and secrecy. Unless they were able to compete with this 
company in point of these two at the same time, they could not 
compete successfully. Mr. Bevan then referred to and quoted from 
the speech on this subject made by Sir J. Wolfe Barry at the recent 
meeting of the Eastern Telegraph Company. The essence of this 
speech appeared in our report of the meeting. Mr. Bevan said that 
it was important to note that at present, with the wireless system 
used on board one of H.M. ships, they could not tell, to begin with, 
the direction from which the message was sent, and any ship which was 
near could possibly take off the message quite as easily as the опе from 
which it was sent. Sir W. H. Preece’s views, and also those of Dr. О. 
Lodge, were quoted, and the chairman added that the opinions of 
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eminent were worth more than those of directors, and he 
hoped that the result would be that shareholders would not be 
slarmed about the Anglo-American cable stock He believed that 


for some time to come, at least, they would continue to carry the 


bulk of commercial messages. 
Sir GRBALD FITZGEBALD seconded the motion, and after a few 
questions had been put and answered, it was carried unanimously. 
Subsequent resolutions re-elected directors and auditors, and 
thanked the chairman, board, and staff for their services. 


City of Carlisle Electric Tramways Company. 


Toe report of the directors reads as follows: —“ Your directors 
sabmit their report and statement of accounts for the year ended 
December 318, 1901. The revenue account shows a surplus of 
z2,458 168. 6d.; and the balance of profit and loss account, after 
providing for debenture stock interest, debenture stock trustees’ 
remuneration, and writing off a second instalment of one-third of 
the preliminary expeuses, is £915 168. 2d., which your directors 
recommend should be dealt with as follows:— 


To carry to the fund to meet depreciation £570 17 6 
To carry forward.. у» е js RS . 844 18 8 
£915 16 2 


The car-miles run in the period have been 323,044, and the number 
of passengers carried 2,010,873. The sum of £500 carried to 
reserve, in respect of the period to December 31st, 1900, has been 
employed, with other funds, in the purchase of three new cars 
which were urgently required, and it is intended to devote the 
farther sum of £500, proposed to be sət aside this year, to the same 
ↄprrpose. In arriving at the amount recommended to be carried to 
the reserve fund, depreciation on the new’cars is specially provided 
for. Your directors regret to report the resignation, as a director, 
of Mr. Q. Richardson, in whose place Mr. R. Creighton, of Carlisle, 
bas been appointed. The directors who retire are Mr. G. Readman 
and Mr. R. Creighton, who, being eligible, offer themselves for re- 


nection. Messrs. Walter J. Kershaw & Co., the auditors, also 
retire, and are eligible for re-election.” 
Mileage ee ee ee Ф 6 ees ee ee > е 829,044 
Per car-mile. 
Number of sengers, 2,010,878 . 622d. 
Traffic receipts vs zs s 6:234. 
Total receipts А 6:46d. 


Total expenses «71-71 per cent, of receipts) a Es it ..  468d. 


Northampton Electric Light and Power Company. 


Tux annual report to be presented at the annual meeting of the 
shareholders on February 15th reads as follows :— 


Since the presentation of the last annual report, the steps then being taken 
vith a view to more economical working and greater efficiency have been 
4igent]y followed ор, and important improvements in management and 
s'ministration have been brought about. The saving in fuel, oil, &c., has been 
zst marked, and in all respects the company is now working under new con- 
zona. The year opened very badly, in spite of which the new result is of a 
erasifying character. The second half of the year shows a profit, after amp'e 
provision for all contingencies, which would have admitted ola very substantiel 
зела on the ordinary shares. The change-over to the higher voltage was 
: ,ccesafully effected in April last. The boilers and accessories suffered much in 
ste past from the hardness of the water, but an effectual remedy has been found 
ш а softeniog apparatus, supplied by Messrs. Mather & Platt, at a moderate 
expense. The lampe fixed have increased by 2,962 and motors (reckoned in their 
*aivalent of lamps) by 700 making 29,121 in all (at 8«.r). The growing use of 
arrent for motive power is very satisfactory, being conducive to a larger day 
3&1, always a great desideratum. From the beginning of the new year the price 
r' corrent for motors and heating purposes is reduced to a uniform rate of 2d., 
thereby the advantages of electricity are made available for all classes of the 
*nmmunity using machinery or requiring electric stoves. The meter rents have 
:«0 been considerably reduced. The consumers now number 502. The 
«rectors have abstained from any large extension of mains during the year, the 
widitions amounting to 436 yds., making a total of 7 miles and 1,026 yds. 
inquiry has been made by the Corporation of Northampton whether the 
Arectors would be willing to enter into negotiations for the sale of the com- 
gany's undertaking. Any further steps will be notified to the shareholders in 
iue course. After setting apart £800 for depreciation, and £43 in reduction of 
1 expenses, there remains applicable to dividends a sum of £1,526 
l1. 10d. It is proposed to pay a year's dividend on the 6 per cent. preference 
viares, £226 10s. ; оп the 5 percent. preference shares, £466 18. ; also 83 per cent. 
cn tbe ordi shares, £798 3s. 7d. ; and to carry forward £85 178. 3d. Mr. R. 
Cieaver and . H. Manfleld retire from the board in rotation, and will be 
proposed for re-election. 


We have received a prospectus of an issue of 5 per cent. pre- 
ference shares and ordinary shares and 4 per cent. first mortgage 
debentures. 4,668 "B" shares are being offered, and a number of 
£50 debentures will be issued from time to time at a premium of 
2 per cent. Prospectuses and forms of tender can be obtained on 
application at the company's offices, 2, St. Giles's Square, North- 
ampton, but existing shareholders will be considered to have the 
&rst claim. Applications should be lodged by February 15th. 


Smithfield Markets Electric Supply Company. 


TEE directors’ report to be presented at the meeting to be held 
to-day at Winchester House reads as follows :—'' The directors beg 
to submit herewith their report and statement of accounts for the 
year ended 1901. The revenue account shows an increase in the 
receipts of £3,058 13s., exclusive of the amount received from the 
cold airstore, which haa been transferred to net revenue account, 
and a gross profit on working of £4,307 58. 11d. as compared with 
£2,952 9s. 3d. in 1900. The net profit for the year, after providing 
for interest, depreciation, and other charges is £1,824 14s. 10d., an 
increase of £939 11s. 1d. To this must be added the amount brought 


from last year's accounts £675 1s. 1d., making a total credit balance 
of £2,499 15s. 11d. Of this balance, however, a considerable part 
bas been appropriated for the extension of the business, as no 
working capital was available, and the directors regret, therefore, 
that they are not in a position to recommend the payment of a 
dividend for the past усаг. Thero has been a substantial increase 
in the number of new installations and lamps connected, while the 
cost of production has been stil] further reduced as the result of 
the increased output and the improvements which have been intro- 
duced in the generating station. The following table shows the 
progress of the business during the past four years:— 


| 
No. of Gross Gross 
Tes consumers. Lampe. revenue. | Profit. 
і 
| & | & 
1898 188 9,728 6,501 884 
1899 266 16,900 12,0F3 1,560 
1900 829 23,289 15, 87 2,952 
1901 851 25,870 18,251 4,807 


4 


The plant and machinery have worked satisfactorily thropghout the 
year and are in good condition. The director retiring by rotation 
is Mr. H. S. Leon, who, being eligible, offers himself for re-election. 
The auditors, Messrs. Ford, Rhodes & Ford, also retire and offer 
themselves for re-election." 


Waterloo and City Railway. 


THE half-yearly meeting of the shareholders of this company was 
held on Thursday last week at Waterloo Station, Sir Wyndham 
Portal, Bart., in the chair. 

In proposing the adoption of the report, the CHAIRMAN said 
the story he had to tell was a very simple one; but he 
hoped a gratifying one. Оп this occasion the company 
was able to pay a dividend of 3 per cent. per annum without 
being in any way indebted to the working company—the London 
and Sonth-Western Railway. That was the first time the company 
had been in that happy position, and he thought the fact deserved 
attention. It was true the sum to their credit was only a small 
one, £121, but still it showed that they had turned the corner, and 
it augured well for the future. Referring to the accounts, it would 
be seen that the total sum spent on capital up to the present time 
was £599,000, and they hoped to close that account altogether 
during the present half-year. The revenue account showed that 
the receipts from passenger fares had amounted to £16,785 as 
against £15,616 in the corresponding period of 1900. "The total 
revenue was £16,686 as against £15,489, or an increase of nearly 
£1,200. On the debtor side, the working expenses had amounted 
to £7,588 as compared with £8,322, which gave them a surplus of 
£103 instead of a deficiency of £1,732; and the balance to net 
revenue was £8,739 as against £8,639. He had had some corre- 
spondence with one or two gentlemen iu reference to the ''con- 
tingent liability " mentioned in the auditor's certificate. That was 
nothing new, and had been in each certificate (except the first) 
since the opening of the line. It referred to the deficiency in net 
revenue which had to be made up by the working company iu any 
half-year where such net revenue was not sufficient to pay 3 per 
cent. on the ordinary and borrowed capital. With the exception of 
the half-year now under review, there had unfortunately been a 
deficiency in each half-year since the line was opened, and on 
June 30th, 1901, the total deficiency amounted to £12,011 8s. 7d. 
The same agreement which provided for that deficiency being made 
up by the working company also provided that they should be 
entitled to recoup themselves out of any excess over 3 per cent., and 
they were, therefore, entitled to retain the £103 excess. The total 
deficiency, therefore, at the present moment stood at £11,907 98. 2d., 
and under the agreement that had to be disposed of before any 
excess over 3 per cent. could be divided, as therein provided, 
between the owning and the working companies. The working 
expenses, he was glad to say, continued to decline. For the half- 
year ending June, 1899, they were 66:83 per cent.; December, 1899, 
55 per cent.; June, 1900, they remained the same; December, 1900, 
they had fallen to 53°75; June, 1901, 54°78 ; while this last half- 
year they had fallen to 45:50 per cent. They hoped to goon in that 
direction and gradually get the working expenses down. 

The Hon. H. W. CAMPBELL seconded the motion. 

Replying to a question, the CHATRMAN said he did not know 
whether it might be possible to make some arrangement with the 
London and South-Western Railway in respect to the amount due 
to them by the City and Waterloo. As shareholders they would 
only be too delighted if that company could see its way to make 
them some concession on the point. 

The report was then adopted. 


National Telephone Company, Limited. — The 
directors have resolved to recommend, at the forthcoming general 
mecting of shareholders, the following dividends for the half-ycar 
ending December 31st last:—At the rate of 6 per cent. per annum 
on the firat and second preference shares ; at the rate of 5 per cent. 
per annum on the third preference shares ; at the rate of 6 per ceut. 
per annum on the preferred stock, and at the rate of 44 per cent. per 
annum on the deferred stock, being equivalentto5 per cent. perannum 
on the ordinary shares, now divided into preferred and deferred 
stocks; less income-tax in all cases; carrying £100,000 to reserve 
and about £7,000 forward, The transfer books will be closed from 
the l4th to the 27th inst., both days inclusive, and the dividend 
warrants will be posted on the latter date, 
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Charing Cross and Strand Electricity Supply 
Corporation. — The directors have decided to recommend a 
dividend for the half-ycar ending December 31st, 1901, at the rate 
of 12 per cent. per annum, making, with the interim dividend 
already distributed, 10 per cent. for tbe year (as against 9 per 
cent. last year), and carrying forward £10,650, as against £3,485 last 
year. The equivalent of 75,957 8-c.r. lamps have been added during 
*he year. 


Stock Exchange Notices.—The Committee has appointed 
a special settling day as under:—Wednesday, February 19th, 
Armstraug (Sir W. G.) Whitworth & Co., Limited—£750,000 4 per 
cent. firs& mortgage debentures of £100 each, Nos. 7,501 to 15,000 
(registered). The Committee has also ordered the same, and 
Folkestone Electricity Supply Company—£50,000 44 рег cent. 
first debenture stock to be quoted in the Official List. 


Telegraph Construction aud Maintenance Company. 
—'The directors propose paying a dividend of 10 per cent. (£1 4s. 
per share), together with a bonus of 5 per cent. (12s. per share), in 
addition to the 5 per cent. already paid, making 20 per cent. for 
1901. 


City of London Electric Lighting Company.—The 
directors announce the following dividends, after provision for 
reserve: Preference shares, a final dividend of 6s. per share for the 
six months ended December 31st, making a total of 6 per cent. per 
annum; ordinary shares, 103. per ishare, being at the rate of 
5 per cent. for the year ended December 31st last, carrying forward 
a balance of about £13,000. 


New Issue.— It is announced in the Znvestor's (fuardian 
that the Dudley, Stourbridge and District Electric Traction Com- 
pany is about to offer £60,000 44 per cent. debenture stock at par. 


Brompton and Kensington Electricity Supply Co.— 
The share transfer books of this company will be closed from 
February 22nd to the 28th. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Feb. 
170 were £591; corresponding week last year, £896; increase, £195. Total 
to date, £8,357; oorr nding period last year, £2,855; increase £502. 
Miles of track open, 108. | 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
February 8th: were £153; corresponding week last year, £189; inorease, 
£14. otal receipts to date, £888; corresponding period last year, £811; 
increase, £69. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
3 Rl were £8,587; oorresponding period last year £8,320; in- 
crease, А 


Central London Railway.—The receipts for the week ending Feb. 8th were 

; oorresponding week last year, £6,129; increase, £405. Total 

receipts to date, £39,413; corresponding period last year, £36,707; in- 
crease, £2,706. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
Feb. 9th were £3,091; corresponding week last year, £2,027; increase, 
£1,064. Total receipts to date (6 weeks), £18,168; corresponding period last 
year, £12,087; increase, £6,181. Miles open, 61; last year, 43. 


British Electric Traction Company.—The following returns are issued of the 
undertakings of tbis company for the week ending January 31st :— 


— — 


| Comparison 
| | with ооггев- в 
Amount ponding week of 
Company. £ 


Aggregate. 


—— — 


| of last year. weeks. Amount. Inc. or Dec. 

| £ 2 | £ £ | 8 

Croydon??? .. | 656 | 444 | — | 4 | 825 | 1,802 | — 
Devonport... as 858 — — : 4 1,743 — — 
Dudley—Stourbridg 57 7 — | 4 2.643 458 ^e 
Gateshead .. .. 57 | — — 4 2.720 | — — 
Greenock-Pt. Glasgow: 299 | 143 — 4 1,588 | 768 = 
Hartlepool 6. | 155 — 18 4 749 3 — 
Kidderminster E | a|- | 4 BSG s2 | — 
erthyr | — — 4 791 — 
Oldham Ashton йв — | 16 | 44 | 1962 — | ng 
ooie .. | — eee 782 — — 
Potteries | 1,908 — 77 | d 5,856 —- 15 
Southport .. 116 20 — ' 44 | 528 68 — 
South Staffordshiret 665 -- 4 45 8,054 113 — 
Swansea T ө» 401 17 — | 4$ = 1,760 128 | — 
Taunton ae ne 45 — — | 44 222 — — 
Tynemouth .. e] 164 — — 4 807 — — 
olverbampton Dist. | 181 71 — | 492 | 297 — 

* Partly horse. 1 Partly steam. 


Dover Corporation Tramways.—The receipts for the week ending February 
8th were £161 6s. 8àd.; corresponding week last year, £162 28. 3d. ; in- 
crease, £9 4s. 54d. Total to date, £974 78. 10d. ? corresponding period last 
year, £927 41s, 2d.; increase, 247 3s. 8d. Miles of track open, 8. Car 
miles run, 1902, 5,062; 1901, 4,969. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.—The receipts for the week ending February 
7th were as follows:—D.U.T. Co., £3,269 Os. 8d.; D. S. D. Co., £658 8s. 7d. ; 
total, £2,922 9s. 3d.; corresponding week last year—D.U.T. Co., 42,968 
128. 9d.; D.8.D. Co., £681 19в.; (total, £8,595 118. 9d.; increase, £326 17a. 6d. ; 
aggregate to date, £22,059 53. 4d.; last year, £20,918 17s. 11d.; increase, 
£1,140 "в. 52. Mileage worked 46. 


Glasgow Corporation Tramways.—Receipts for week ending February lst, 
£9,889 5s. 3d.; corresponding week last year, £7.9t8 3s. 10d.; aggregate to 
date, £423,500; corresponding period last year £828,056. 


Liverpool Overhead Railway.—The receipts for the week ending February 
9th were £1,245; corresponding week last year, £1,515; decrease, £270. 
Total to date £8,112; corresponding period last year, £8,913; decrease, 
£801. Miles open, 6 miles 67 chains ; last year, 2 miles 40 chains. 


Sunderland Corporation Tramways,—The receipts last month totalled £4,178. 


STOCKS AND SHARES. 


— 


Wednesday Evening. 

THERE is a slight falling off in business to chronicle, so far as the 
markets with which we deal are concerned. The slackening must, 
of course, be ascribed to the enormous amount of trade passing in 
the South African department, where the speculative wave grows 
in volume every day. So great have been the numbors of Kaffir 
purchases, that buyers found it in many cases very difficult to find 
financial accommodation early in the week, and consequently a fair 
number of investment securitics had to be realised to pay for 
speculative commitments. The effect of these sales, however, was 
offset by the strength of Consols and kindred stocks, while in the 
Electricity Supply section the dividends which have appeared are 
all refreshingly good. There is not much doing in telegraph 
descriptions, but the tone is firm. Electrical railways are very little 
altered. The feature of the miscellaneous list із a sharp advance in 
Telegraph Construction shares. 

Central London stocks are practically unmoved at the appear- 
ance of the report of the Board of Trade Committee on vibration. 
It is not thought in the Stock Exchange that any heavy new capital 
outlay will be required, and, therefore, the report can be dis- 
regarded, say thc insiders. But the prices are somewhat inclined to 
hang, and this notwithstanding the philanthropic tip of a “ large 
shareholder." City and South London is steady, and we hear of a 
buyer for the company’s Third Preference, on the basis of 116 to 
118, ex the 24 per cent. dividend. Since the stock will pay a pur- 
chaser just over 4 per cent on his money it is fairly cheap, but we 
should like to know how much of it the company has unissued 
before recommending it as strongly for investment as we might 
otherwise do. Waterloo and City Ordinary is somewhat scarce, and 
the bareness of stock has forced the price up a point, although a 
buyer would probably find some difficulty in obtaining a decent 
amount of stock even at the top quotation, Great Northern and 
City Preferred "A" are 81, unaffected by the meeting or by the 
Great Northern Company's report. 

The uawise quarrel between the two Underground Railways is 
stopping all rise in the stocks of either company, Metropolitan Con- 
solidated being 78 and District Ordinary 281. The District Com- 
pany manages to squeeze out a lordly 15s. per cent. as dividend on 
its 4 per cent. Guaranteed (1908) stock, the 5 per ccnt. Preference, 
of course, receiving nothing. The price of this last-named stock is 
about 60, and District 4 per cent. Debenture only command par, the 
6 per cent. Perpetual Debenture being more than 50 points higher. 
Metropolitan 4 per cent. Debenture, it is worth noticing, stands at 
123? and business was done af this price on Tuesday. 

In the electrical supply division, seven rises go against two falls, 
the latter being in Smithfield Market and Chelsea Ordinary shares. 
Bromptons show no change upon the excellent dividend, notice of 
which was being sent out even as we wrote last week forecasting a 
better distribution. Charing Cross and Strand, both Ordinary and 
Preference, are better upon the capital 12 per cent. dividend, which 
makes 10 per cent. on the Ordinary for the whole year. The 
increased number of lights is also a favourable feature in the pre- 
liminary announcement of the Charing Cross Company. Blackheath 
44 per cent. Debenture has been run up three points, but the 
Ordinary shares do not move from the vicinity of half a sovereign. 
City of London 5 per cent. Debenture has also strengthened, and 
Chelsea Debenture, notwithstanding the decline in the price of the 
shares, is up a point. City shares are 10s. to the good upon those 
dividend estimates to which we referred last week. Metropolitan 
Debenture has just exceeded par in its buying quotation, and we 
have so frequently noted the scarcity of gilt-edged supply stocks 
that these advances in Debentures call for no further comment. 

Telegraph dealers are not wholly sure whether the time is 
approaching for another little Marconi shake out in their market. 
It is to be hoped that telegraph holders will'not:lose their heads or 
the rest of thcir shares so quickly as they did a month ago. At the 
Anglo-American Telegraph meeting the other day the chairman 
made his hearers laugh by telling them that Mr. Marconi was 
making extensive use of their system! Marconi shares are rather 
dull at 2? to 3, despite the glowing, patronising report just issued 
by the company. Commercial Cable Debenture stock has hardened 
2 per cent., and Direct United States shares are a little better, 
otherwise the telegraph list is featureless. Globe Teiegraph and 
Trust Preference have recovered 1 to 14, and are well worth 
another £1. 

National Telephone shares have now dropped from the list, and 
the market quotes Preferred and Deferred stock instead. The 
making up prices of these last Tuesday were 100 and 62 respectively. 
British Insulated Wire shares are again flat, but Telegraph Con- 
structions have spurted £2 upon the declaration of the dividend, 
which is better than had been expected. 
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Business done 


Present Closing Closing 
Issue, ай ЫН ГЕТ "ек ерлей 
: 1908. 
82,300 | African Direct Telegraph, 4 $ Debe. és see 585 99 —103 
25,000 Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 . ius “ bes T 34— 44 
119, 700 Amazon Telegraph 5 Y Debs., Nos. 1 to 1,250 Red. ET on Pe .. | 70 — 80 
804,720 | Anglo-American Telegraph 268 85 бә» 73/6 | 34 ‘61s. | 51 — 53 
8,097,640 Do. do. 6 Ф, Pref. aoe „ eee Ф 6 6 % 954— 964 
3,097,640 Do. do. Deferred soe „ e (StOCK/£1 78. ба, 2s. | 81— 81 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... 880 us ids 4 @ 5 -— 3$— 4 
Commercial Cable А гаа РЕ 8 928 165 —170 
1,741,029; Do. do. Sterling 500 year 4 95 Deb. Stock Red. |Btock| ... iv. 93 — 96 
Onba Telegraph ae eee ee eo ee oe 5 — 6 
Do. 10 % Pref. ee coe өөө pee oe 13 — 14 
12,931 | Direct Spanish Telegraph ... "m aa — " 3 — 4 
n do 10 y 4 Cum. Pref ee ee в 8] — 9] 
do. 44 ^ Debs. ee eee soo 98 —102 


90,000 
00,7102 Direct D United Btates Cable 
101.3007] { Direct West India Cable, CTA Reg. “Deb, cer 100 


10 — 104 | 10}— 102 103 | 103 
99 —102 | 99 —102 


Nos. 1 to 1 ‚200 Red T - 
134 —139 134 —139 139 | 135 


4,000,000 | Eastern Telegraph, Ord. Btock ai es 
160507 Do. 


n 31 Btock eee [TI 1805 90 =т= 92 90 oo. 92 92 
1,4 Do. 4% Mort Deb. Stock Red. e e. Stock 109 —113 109 —113 1124 | ... 
$00,000 Eastern Extension, Australasia, and China Telegraph ... 134— 14 134— 14 13414 134 
830,0001 Do. 4 95 Deb. Btock „ө „ 109 —114 109 —114 1094 we 


300,000; Eastern and Bouth African Telegraph, 4 9 Mort. Deb. 100 


Nos. 1 to 3,000, red. 1909 100 —103 | 99 —102 | 100} | 993 


300,000 Do. 4% Mt. Debs. (Mauritius Sub.) 1—8,000 18 100 — 103 |100 —103 ... — 
180,227 Globe E s A and 63 sos eee eee 94 = 10 xd 94— 10 10 9 
180,042 до. e% Pref. [ITI too eee 134 — 14 xd 133 — 144 14 


28 — 30 28 — 30 293 29 
92 —103 99 —103 | 101 | 1004 


150,000 | Great pom Telegraph, of Oopenhagen 
75,000 Halifax and Bermuda Oable, 44 V lst Mort. Debe, } 100 
within Nos. 1 to 1,200, Red. 


17,000 m Telegra 0 coe ee eee 38 — 42 38 — 42 40 eee 
00,00€ London Рибо Вга Ша рме Ф Debs. ... is us эз .. 1102 - 105 [102 —105 oe ds 
72,680 | Montevideo hone, Limited, Nos. 1 to 72,680 .. 24 oie 955 1— 1 1— 4 е» ә» 
96,492 Do. Pref., Nos. 1 to 86,492 5 x n 1— 1 $— 1 
690,000 | National Telephone, 1 to 590,000  ... ВИХ 985 a 5 5 5% | 38— 3i 3§— 31 313 
15,000 Do. 6 1st Pref. TT! ээ ee 6 6 6 Ф, 12 — 14 j 12 — 14 
Do. 6 % Cum. 2nd Pref. i 6 6 6 % | 12 — 14 12 — 14 138 
250,000 Do, 5 V Non-cum. Srd Pref., 1 to 250,000 b b 595| 4— 5 44— 5 415] 43 
2,000,0002 Do, Deb. Stock Red. ` " 3i 33 34% | 93 — 96 93 — 96 94 
500,0007 Do. 4 95 Deb. Btock Red. “yee | 4 4% |101 —105 [101 —105 1034 
1 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid "T" i— 1 1—1 
100,000 Pacific and European Tel., 4 Y Guar. Debs., 1 ,000 .. . | 99 —102 99 —102 e» 
11,839 Beuter's... eee 689 rr eee oe ee eee 7 е 8 7 т; 8 
8303 | Bubmarine Cables Trust iss ТА Ves ES 118 —124 1119 —125 
58,000 | United River Plate Telephone PR 4i— 54 42— bł 4is 
40,006 Do. do. 5 $ Cum. pref. Nos. 1—40,000 44— 5 44— 5 
179,9477 Do. do. 5 % Debs. . eos [Ir [TII 102 —105 102 —105 


165,600 | West African Telegraph, 5 % Debs.... РА 

80,008 | West Coast Ed America, Nos. 1—30,000 and 53, 001—853, 008 
10000] Do. do. 4 % Deks., 1—1, 3o pus by Bras, Bab, Tol 
207,980 | Western F Ltd., Nos. 1— 

76,0003 Debs. md serios, 1906 T 
548, 777 Do. do. 4 Deb. Stock Red. oes tes 
88,821 | West India and Panama Telegraph... .. ... 185 
34,563 Do. do. do, 6 % Oum. 1st Pref. ... 


80.0001 Do do do 5 &. Debs.. Noa. 1 to 1.800 .. |iro —103 liro -103 is 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 1 | m ns MS à— 8 — $ 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... | ... .. | 97 — 102 |100 —105 " is 
Ко, opio A кена lec: Lt. Bap., 2a 101 to 19,761 р 6%1 69% |... 94— 91 91— 92 9780 
Oum. Pref. eee TY TRE 9 — 94 9 — 93 m eae 
mee — МЕ : 9 9 N 10 % 8— 9 84— 94 84 
o. do. | sce qx | 5-— 83 | 51— 58 |... 
Do. do. do. 4% Deb. Stock Red. | 100 | ... |... .. |103 —105 103 —105 
| Bo ау пари aie 9 Deb. Stock Red. V be cH в. 
50 City of London Electric Lighting, Ord. 40,001—110,579... | 10 |4 9 F: .. | 9—10 | 9—10 | 9 .. 
Do. 6 Oum. Pret., 1 to 40,000.. 10 6 6 12 — 13 12 — 13 192 | 128 
Do. Deb. Stock, Scrip. (iss. at £115) all pad. .. [121 —126 |123 —128 гй 
Do. 4, 2nd Deb. Stock, Prov. Certs., all paid | 100 |... in . . |101 —104 |101 —104 101 
бошу о? Lond. EHE Pror, Biles, Ltg, iini ioo Е : % % .. | 8§— 93 | 8§— 9 94 | 94 
1—60,000 | 10 .. |12 — 13 12 — 13 128 12 
Xe gg e Prov. Oerts (all paid) Rd. Л. кй " 106 —109 106 —109 108} | 108 
36,500 
А ое "pg ME bes 6|6%]7% |... Tm F jm | x Dy 
Do. 44 % 1st Mort. Deb. Stock.. 100] .. | .. | . 05—18 105 —108 | .. |... 
Каша dnd Kais Electric, Ord. ... 5| .. ess . | 11 — 12 11 — 12 
de. 4*5 Deb. Stock |Stock| .. |... . |101 —104 xd|101 —104 me у eas 
Tru don Meere Supply aren Рао rri NT : аз see ies 1j— 12 11— 12 vis без 
. „ PEE 4 — b " ae 
do. ds 4% 1st Mt. Db. Stock Rd. Stock . | 95 —100 | 95 —100 ks 
98,769 Metropolitan Mienie E ly, 101 to 62, P Dent S) o | 1046 * 6 % .. |1:à— 164 | 154— 163 | 159 
130,000] ortgage nture è Stock ie .. 111 —115 111 —115 ы 
"3 gla ee Mort. Deb. Stock Red. . Stock E E 96 — 99 | 93 —101 | 100 
© hting ІТ) TI, 10 15 — 16 15 — 16 woe 
Bt. James’s and Pall Mall Electric Light, Ord. aus aa 6 D EI 19% 154 — 164 154 — 164 
ре до, 7 Ф Pref., 20,081 to 40,080 | 5 84— 94 84— 94 9 815 
1100 do. E Deb. Воск Bed. ... | 100 | ... .. 197 —100 97 —100 994 
m Market Hs Bepply, Ord. S o] 6| ede |... | 2— 23 | 12— 24 2. 


4% Deb. 00 eee eee oe eee 80 т 90 xd 80 — 90 ecc 5 
100 818 ' Boeth Ino don Bloctrisity Bupply, Orc. i A i see 2 — 25 2 — 2% | iss | aes 
418 Westminster Electric Supply, Ord. GN ee Er 5 18 - 103% . 12 — 13 |12— 13 122 123 


1 Unions * Bubjeot to Founders Shares | Divia Ne VF anur 
otherwise e ferred prof te being used as 
rise santed all shares arp Шу pala. ag ot AI videnda pala in ботай bare warranty, po 


ET Тт 
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| | SHARE LIST OF ELECTRICAL ООМРАМТЕВ.— Continued. : 


Btock Olosing Business done 
Present Dividends for 
m NAME. ыга) wen troo years, | Quotation | Quotation | eek ended, 
i 1899. | 1900, | 1901. Highest | Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. . ... | 10 " бз 895 44— 5 4b— 5 m 25 
900, O00? Do. do. 5 4 1st Mort. Deb. . Btock Red. Stock 8 87 — 91 88 — 92 vds A 
62,074 | British Electric Traction seis ss sis 10 8% 99 .. 14 — 15 14 — 15 143 | 143 
90,000 Do. do. б Cum. Pref és E40 ] aa А we | 124— 13 123 — 13 12; | 12j 
600,0601 Do. do. Perpetual "Debenture Bock .. Stock . |126 —129 [126 —129 129 | 128} 
70,000 British Insulated Wire ON. —- lies 5 | 20 Y| 15 M 9$ — 10} 81— 94 ER жаз 
70,000 Do. do. 6 Cum. Pref. [TY] [TII ecc 5 ec oe 02— 61 54— 61 m ees 
50,000 TBrowett, Lindley & Co. ра Е EI is "s ií— 1 i— 1 d — 
50,000 6 % Cum. Pref. - ЕТИ s а 1i— 1,5 | 208. to 212. 888 
105,731 | Brush Elecl. Enging, Ord., 1 to 105,7 3 11. 2| sig . | 1i—- 18 | 18— 18 | .. |... 
150,000 Do. do.  Non-cum. 6 95 Pret. .. 5 ih 2| 6 55 2 — 9} 2 — 2} T е 
125,000! Do. do. 4$ % Perp. Deb. Stock eco Stock as ... |102 —105 102 —105 s ssi 
125,000; Do. do. 44 % Perp. 2nd Deb. Stock .. |Btock| ... sis . | 99 —102 97 —100 8 € 
90, 000 | Callender's Oable Construction „Nos. 1—30,000  ... 5 15 % 15 Ф . | 164— 174 | 164 — 174 174 | 162 
40,000 Го. do. 6% Cum. Pref. ies 5I ut А 51— 6 54— 6 58 | ... 
90,0007 Do. do. 4j Y 1st Mort. Deb. Btock Red... Stock. ... 111 —115 111 —115 [|112 |... 
1,969,800 | Central London Railway, Btock esse aV» [Stock] k.... | 4 91106 —109 106 —109 | 1074 | 106 
440,100 Do. do. 4% Pref. Stock А .. (Stock! ... v 4 951106 — 109 106 —109 1074 TP 
440,100 Do. do. Def. do.. . [Stock] ... |... | 4 9106 —109 [106—109 Бай 0 
855,000 | City and Seuth London Railway m .. Stock 117%] 12%] 2 | 65 — 68 65 — 63 68 664 
47,500 Do. do. Ord. shares Nos. 22, 501 to 70,000 . see sto | 40] o ae ; 6 — 64 64— 61i dum cd. Xue 
54,000 Сезаро ао. тамо ni рей, i m 2: 3| 19% 8% 3 — 34 3— 34 3| 3 
st Mort. о 
100, 0002 £100, and 901 to 11, 000 of £50 red е eee ee ° 99 —104 99 —104 eee 
99,261 Edison & Swan Utd. El. Legt., " A"g shares, £3 pd. 1 to 99,261 5 6 24% 1— 8 i- # - ёз 
17,189 Do. do. do. “д” Bhares, 01—017, 139 eee 5 6 24% 2 — 3 2 — 3 eee ees 
344,0297 Do. do, do. 4 % Deb. Stock Red % 100 ae 78 — 83 | 78 — 83 Р " 
100, 000? Do. do. 5% 2nd Deb. Stock Prov. Certs. Rape 100 ies sae 83 — 88 83 — 88 "T éi 
112,100 | Electric Construction, 1 to 112,100 ... „œ| 2| 6% 6% lj— 2ijxd| 14— 2 "E a 
31, 390 Do. do. 7 % Cum. Pref., 1 to 31, 390... бө 2| .. ies — | 24— 3 21— 3 - is 
182, 5007 Do. do. 4% Perp. 1st Mort. Deb. Stock .. |Stock| ... ba ; 97 —101 97 —101 984 eee 
18,000 General Elec. Co. 180076 Cum.Pref. ... - 100 E 92— 10} 92—104 wes is 
150,000 Do. do. Mort. Deb. ... sag .. {Stock} ... 99 — 102 | 99 —102 ls ant 
35,000 Henley's (Ж. T) Telegraph Works, pr a ‘ee РЯ 5 |15 20 17 — 18 17 — 18 18 171 
95,000 Do. до, Pref ... b | 44 4$ 51— 6 54— 6 58 T 
50,000 Ро. до, до. 4 ort. Deb. Stock. бе | мы 112 —116 112 —116 ze d. н 
50, 000 | India-Rabber, Gutta-Percha and Telegraph тоа, „| 10 |10 Ф| ... 91 — 22 21 — 22 212 5 
800,0001 Do. do. do. 4 V 1st Mort. Deb. ee | 100 wee se .. 1100 —103 100 —103 ʻi ees 
$7,500 Liverpool Overhead Railway, Ord. ... ves ws | 10 3% 34% 13%| 53 — 58 53— 53 is TT 
10,000 f Do. do. Pref., £10 paid ^ .. . . 10 . 112 — 119 | 114 — 118 о ae 
7, 500 Parker (Thomas), Limited, vw Nos. 1 to 7,500 ... ..| 10 * | 15$—104 154— 163 — 706 
5 Rosling, Appleby & Fynn 6 % Cum. Pret. ... nee .. | £l F . | 19/-to 20/- |... — - 225 
87,350 | Telegraph Construction and tenance ... vs „| 12 173 20 % 35 — 38 37 — 40 332 | 363 
150, 0002 Do. 4 % Deb. Bds. Nos. 1 to 1 ‚500 Red. 1909 eee 100 eee 102 —104 102 —104 m TI 
95, 000 Telegraph Man , Ord. Nos. 1 to 25, 000 [ID oe А 13 12 v eee 104— 111 10j— 114 oe [II] 
20,000 Do. do. ' B & Om. Ри. Nos. 1 to 20,000... | | | 54— 6 54— 6 е ave 
540 5000: Waterloo and City Railway, Ord. Stock su 100 o | 9 9 3 L4 3 9% 91 — 94 92 — 95 92% ағ 


t Quotations on Liverpool Stock Exchange. 


Consolidated Telephone Construction and Maintenance 2/-—4/- 
National Electric Wiring, 17/6 paid, 4—3. 


* From Birmingham Share List. From Manchester Share List. 


t Unless 9 stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Oldham, Ashton, ара Hyde Electric (410 410 pai), Or Ji 


Bank rate of dise duni 3 per ent но ый 6th. 1902). 


From Bradford Share List. 


MARKET QUOTATIONS, Wednesday, February 12th. 


Ord., 1564—16, 
h TIOR, 


CHEMICALS. &o. This week. Last week. Inc. or Deo. 


— 


а Acid, fear . per owt. 6/- b / oe 
а [1] N trio ee ee ео рег. owt. . Ы ee 
& LT io ee ee e pet owt. . . 
а „ Sulpharic.. oe per сті. 6/6 5/6 
а Ammoniac, Sal per owt. [+ {+ 
а Ammonia, Muriate (crystal) .. per ton £88 £88 
„ per ton £80 480 „ә 
4 Bleach powder ee ee per ton £1 £1 oe 
а Bisul 0 lot Carbon .. per ton £15 £16 T 
а Borax is - . per ton £18 £18 
в Bensole (90 96) ee e per gal. q/- 77 
[1] (50, e gal. 5/6 5/6 
а горрег Bulphate А рег юп £20 10 £2010 
a Lead, Nitrate per ton £M £4 
» White Sugar per ton £81 £81 . 
Peroxide А А рет si £27 10 291 10 os 
2 Benin B. piris S INED 9/6 2/6 ee 
a Na А отелі ). per "mh 6/6 6/6 T 
a Potash, Bichromate, in casks. . r Ib. ва, Ba. T 
а „ Caustic (15/8096) Der ton £94 £94 ee 
a n isulphate oe per ton £85 
a 8he Пао ee per ст». 125J. 125/- 
a Sulphate of Magnesia .. . рег ton £4 10 £4 )0 
а Bulphur, Sublimed FI owors ee per ton £8 5 £6 5 
м n аа T „ рег ton £6 10 £5 10 
ee ee өө ee per ton £6 £6 . 
d Soda, Cause’ (white 70%) .. per ton £10 15 £10 15 , 
a oe ее ee ae per ton £8 28 
a Bichromate, casks .. per lb а, 944. 
METALS. &o. 4 
b Aluminium Ingots, in ton lots per ton £148 26 eo 
b TY Wire, in ton lots per ton £24 ee 
b Bheet, in ton lois per ton £191 2151 T 
P Babbist's meta) ingots. per ton | £76 to £195| £15 to £196 
в Brass rolled metal F to 19") basis per ib. 64d. fid. 2d. inc 
e abe (brased) .. e. per ib, sd. 71d. d. ine 
€ n " юа drawn)  .. per lb. 614. 64d d. inc 
e Wire, b с. e. bor lb. d. 63d d. inc 
: Conver Tubes (b (brased) e. per lb zd. ва d. inc 
Bass (solid drawn) өө рег ib &4d. Sad d. inc 
9 Copper Bars (bese selected) .. per ton £71 £71 " 


{а Messrs, G. Boor & Co. 


Mesar. Thos. Poon 8 Бош; 


supplied bz d Messrs, F. Wiggins А 
e Messrs, Frede E amb &tCo. 


India- Rubber, G.-P. and Teleg. Works 
Messrs. James & Ша боне [Со., Ltd. 


uctations 
Supplied 3 ue eid MADE Till A 
1 Mesers. Walter K. N Hindley & Ce. 


METALS. &o. (eontinued.) 


g Copper Sheet wer. X . per ton £71 
9 v per on 471 
$6 n Electrolytic) Bare per top £60 
$ n 10 Sheets .. per ton #15 
e " " per top £66 
в Н.О. wire per Ib. eid. 
f Ebonite Rod ДЕ ee oe perlb uj- 
ГА Bhee eo oo per Ib 57 
п German Bilver WIr per Ib r^i 
h Gutte-percha fine . T ee per lb . 
h India-rubber, Рага ine per Ib 3/8 
f Iron, Charcoal] Sheets per ton £18 
4 „ Pig (Cleveland warrants) . per 45/74 
„ F Ба to per ton 
{ [T] Scrap, ee per ton 47/6 to 50/ 
4 n Wire, eulvanined No.8 .. per ton E 915 © 
Ms ganin "Wire No 3. : perl. 8, 
x an 6 о ee ee r . ui 
g rre De bot. ine rA 
d ca (in original cases), small . „por lb do 
4 „ i „ medium per Ib. 1/9 to 9/9 
p Phosphor Bronse plain сымша per Ib. |114@. to 1/ 
„ rolled bars & per Ib. 1-0 1/8 
oe T! pew per Ib. 12 
A Platinum es per 24 1 
1 Bilioium Bronse Wire per lb. 10d. to 1/ 
ces Magnet, ans deso'p'n per тош £15 
LL] ee ез 
E bios. . porton] 2116 
g LL] toli ee oe Id 178 
" oe wire, Nos. 1 10 is ee ee Pi Ib. L6 
p White Anti. friction Metals — 
" White Ant brand . „ рег 
j Yarns, aie Ө Этер Conon, on epis per D 14. 
и t ee per 0 e 
1 u 1013 io be. Russian per lb. 
j п 16010. Russian, single .. per ib. 
188 iba. Jase rove. рет оп £10 2 6 
Zino,Bh^. (Vielle Montagne ond. ] per eon £22 


Quota 
supplied 


& 


кон 
by 


Тыа week. Last week. Ine. or Dec. 


£112 10 


1/6 


m Messrs, W. T. Glover 


k Mesars, Morris Ashby, Limited. 
n Messrs. P. 
о 


о 
£115 10 | 
16 


ton} 485 to 465 тюз 


1044, inc. 


59. dec. 
dec. 


£210 ino. 


id. ins. 


& Oon Ltd, 

& Bons. 

Matthey & Co. Lid 
Led, 


p The 8 Company, 


VoL 50. No. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


EARTH CURRENTS DERIVED FROM DISTRIBUTING 
SYSTEMS. 
By E. Basin, WEDMORE, Associate Member. 
(Abstract of Paper read January 23rd, 1902.) 


(Concluded from page 238.) 


Tue direction of the current lines would not be very different 
In fig. 3 are shown the current 
streams for a sheet, the current entering at B, and leaving at A. 
Fig. 4 illustrates an approximation to the current distribution that 
would obtain in a hypothetical case, in which all the current is fed 
into one end of the rail, and taken out at the other, the leakage 
being distributed as in a Fourier bar. Fig. 5 gives the surface 
distribution of current streams on the assumption of а homogeneous 
earth, the current being fed in at B and taken out at a. The simple 
hical construction for obtaining these curves is the same as 
would be used for a magnetic flux. 
In the light of the above we are amply justified in concluding 
that we know the distribution of magnetic force in the neighbour- 
hood of a traction system, and that we know the direction of the 


density at any point will be inversely as the distance between the 
lines of current (see fig. 4), while if the current flow through the 
body of the earth the current density at any point will be inversely 
as the square of the distance between the current lines at that point. 

At Stockton we have seen that the horizontal component of tbe 
magnetic disturbance at a point 0:8 miles from the line was 
15 x 10-5 absolute units. If the earth is a solid conductor, the 
fall of potential along the current stream must have been at the 


rate of about 1 volt per 60,000 yards. 


If the current sheet be 250 ft. deep, the voltage drop must have 
been about 1 volt per 1,000 yards. At greater distances from the 
line, the difference between the two results will be largely increased. 
In calculating there values, the specific resistance of the earth has 
had to be considered. 

When the bonded rails for the track of the London United Tram- 
ways Company were laid, it was found by experiments on some 24 
miles of track that there was a variation of potential occurring along 
the rail such as would correspond to a flow of + OT — 15 amperes 
along the rails. The current alternated in direction. The voltage 
drop before the rails were introduced must have been still higber. 
The voltage drop was about 0:2 volt per mile, which, considering 
ki distance of the nearest traction system, points to a current 

eet. | 

Fall of potential tests made at divers places by divers persons 
give values at least as high as the figure given for а 250-ft. current 
sheet, which makes it probable that often, if not always, the cur- 
rents return in a sheet of comparatively small depth. 

Mr. Evan Parry bas shown tbat there is an apparent resistance 
between the rail and the earth of about 740,000 ohms over à square 
inch. This is equivalent to about 5,000 ohms over a square foot, 80 
that if the rail was at а potential of 5 volts above that of the ear ch, 
the maximum current density would be less than one-thousandth 
of an ampere per square foot, and this would rapidly decrease as 
the distance from the rail increases. Consider the path of any 

ion of the current flux. The current enters the earth, spreads 
out into a larger and larger atream, converges on а distant part of 
the rail, and enters the same again. On its path it meets with 
certain resistance offered by its earth path, possibly certain resist- 
ance offered at the contacts between rail and earth, and possibly with 
certain electrolytic E.M.F's If we assume that the whole of the 
resistance is that offered by the earth, and with that as basis calculate 
the specific resistance of the earth, we shall be over-estimating 
rather than under-estimating the value of the same. 

On several occasions since March, 1900, I have approached this 
question, having estimated as accurately as possible the dimensions 
tbroughout of one or more current paths through the earth, based on 
measuremente made in England and Ireland, and again on Mr. 
Parry’s published data. Given tbe dimensions, the calculation of 
the specific resistance is easy. The values obtained have always 
been in the neighbourhood of 75 ohms per yard cube. 
compare this with the values of 50 ohms per yard cube for clay con- 
taining about 60 per cent. of moisture and 35 ohms for sand con- 
taining about 8) per cent., given by Herrick. 


We may apply the value of the earth's specific resistance to the 
estimation of the current that would flow into a pipe of a given 
diameter, given the potential difference between the pipe and the 


body of the earth. 


Let ту = radius of the external circumference of the pipe, in 
inches. | 
a larger radius measured from the axis of the pipe into 
the earth, in inches. 
specific regista ce of the earth — 2,700 ohms per inch 
cube, ; 


| 


72 


| 


then в the apparent resistance of the earth over а square inch of 


pipe surface is given by the following :— 
в = 2303 K 71 (log r, — log r1), 

from which we may calculate the current density for а. given 
voltage. | 

If we allow, taking into account the spreading of the current as 
it leaves the pipe ina direction parallel to the axis of the pipe, that 
the whole resistance will be practically equal to that reached at а 
radius of 1,000 in. without spreading, then inserting 2,700 for x, 


we have:— 
R = 6,000 r, (3 — log ту). 


For а 10-in. pipe we bave R — 69,000, while for a 2-iu. pipe 
— 18,000 ohms, that is to say, the smaller the pipe the less the 
resistance over & square inch of sarface. This is perhaps an un- 
expected result. 

In estimating the value of x it was found that one-fifth of the 
resistance to the earth currents is encountered in the first 10 ft. of 
ground, and about half in the first 100 ft. Tbe value obtained, 
therefore, is not materially affected by any considerations as to 
whether the currents penetrate velow a depth of a few hundred 
feet or 80. 

It might be thought that the presence of pipes in the surface 
layers of the earth would so materially improve the conductivity 
near the surface that return currents would be almost confined to 
that region. Were this tbe case, however, the conductivity would 
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FIG. 5. 


be largely dependent on the state of the weather. So far as I can 
discover, all experiments on а large scale have shown the contrary 
to be the case. I have attempted to discover traces of electrolytic 
E.M.F's. by a careful comparison of the theoretical curves given by 
Mr. Parry with curves obtained in practice, but have been unable to 
obtain any positive evidence. In general, the agreement and 
general reliability of the curves in cases where the E.M.F. is both 
below and above that necessary to decompose water would seem to 
be additional evidence that the conductivity of the earth did not 
depend much on electrolytic actions. Experiments made by Mr. 
George Claude, and communicated to the Société des Electriciens 
in July, 1900, showed that if a с, rrent was passed between lead 
plates buried in the earth, with a potential difference of 23 volts, 
the amount of decomposition produced was as though only 40 per 
cent. of the current had been flowing, and this figure was reduced 
to 4 per cent. if the voltage was reduced to 1 volt. Herrick has 
given a figure corresponding to the latter for iron plates. 

Recent observations tend to show that in the past electrolytic 
troubles have been very much overrated, and that in many cases 
corrosion, not due to earth return currents, but to the usual taxes 
levied by Nature upon the users of inferior met i], has been attri- 
buted to the return current. Cast-iron has been found more {тсе 
from corrosion than wrought-iron, and oxides produced at the scat 
of electrolysis increase the resistance, and reduce the electrolytic 
current. 

It is quite а different matter when one comes to consider the 
effects duc to leakage in connection with the earthed middle wire 
of a three-wire lighting system. In this connection the formule 
developed above for the current density in the surface of small 
pipes will be found of interest. 

The notion that there is a practically constant resistance between 
tram rails and the body of the earth, now well proven, serves to 
simplify the consideration of many problems depending on the 
nature of the carth return. Asan example a brief consideration 
will be given to the question of bonding water-pipes to the rail in 
the neighbourhood of the traction station a question on which 
some difference of opinion has recently arisen in at least one 
quarter. 

The primary object is to reduce both the area of pipe out 
of which current is flowing, aud to reduce the density of the out- 
ward flowing current. If there is no connection bctween the pipes 
and the rail, the current flowing into the surface of the pipes must 
equal the current flowing out of the surface of the pipes, and when 
either is a minimum, both will be a minimum. The rail being di8- 
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connected from the pipes, its potential will be such that the sum of 
the resistances to the inward and outward flowing currents will be 
a minimum. A point about the middle of the rail will be at zero 
potential, the further end + and the station опа —. The earth 
current will also be a minimum. If now the + or further end of 
the rail be connected to the pipes, the area over which the current 
leaves the pipes will be considerably augmented, but the area of 
rail — to the earth will also be considerably augmented, thus 
increasing the total leakage current. If, however, the — end of the 
rail be connected to the pipes, the rail, as a whole, will Le positive 
to the earth, and the pipes, ss a whole, will be negative to the 
earth, the amount of current leaving the pipe surfaces being a 
minimum. The pipes may now be considered as an extension of 
the rail, and the best protection will be obtained when the point of 
junction is at the earth’s potential, other things being equal. The 
currents entering and leaving the pipes must be equal, but mo 
current now leaves the pipe surface. 

We have now, however, very largely iucreased the currents 
carried by the pipes. While this may be to the advantage of the 
current user, it may not be so to the pipe owner. Ateach bad joint 
the current will leave the pipe over a limited area at a high density 
and return again further on. The smaller the pipe, the higher the 
current density. If, moreover, the pipes are conveying elec- 
trolysable liquids internal as well as extcrnal damage may ensue. 

If one had it in one's power to lay both pipes and track in the 
best possible manner, it would seem best where metal pipes are 
used to use cast-iron, to introduce resistance at every joint, to intro- 
duce any possible surface resistance, and to avoid all connections 
with the rails, leaving the rails to take their own potential. 

In conclusion, may I express the hope that this paper will serve 
to at least draw attention to the lack of information on this 
important subject, and that in the discussion that follows, will be 
found the key for future investigations ? 


E 


INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


THE members of the above Section met at the Physical Laboratory, 
Owens College, on Tuesday evening, January 28th, under the 
presidency of Mr. C. H. Wordingham. 

Mr. Hardman A. Earle, M.I.C.E., M. I. E. E., read a paper on * The 
Supply of Electricity in Bulk." Owing to the importance of the 
subject, and the author's connection with the Yorkshire power 
station, there was a large attendance. Reference has becn made to 
the paper in our leading columns, last week and again to-day. 

Mr. Earle referred in detail to the principal works in America, 


Canada, Germany, Italy, and Switzerland, where power stations had 


been successfully established, and pointed out the difference in the 
general conditions arising out of the supply of water-power to those 
available in this country, but contended that the first cost of large 
water schemes was higher per horse-power than when coal is used. 

He alluded to the opposition of local authorities, prompted by 
their fear of competition with the supply stations they had estab- 
lished, and the power of speculators with a roving commission to 
disturb their streets, but he contended that, under the Power Bills 
they were fully protected. 

He enumerated the works in operation, the nature of the business 
done, load factor and total cost, and dealt with the, Board of Trade 
regulations, and mentioned cases in which they had consented to 
extra high pressure — up to 11,000 volts. Mr. Earle also gave 
particulars of the scheme of the Yorkshire Power Company with 
which he is connected, and stated that four power stations 
would be put down for an aggregate of 100,000 m.r., and he 
expected to have a load factor of 28 per cent., although he based 
his calculations upon 25. 

The exceptional position of his company he proved by assuming 
that one-fifth of the current generated would be sold without con- 
d owing to the large load obtainable within an area of three 
miles. 

He calculated to obtain an efficiency of 84 per ceut., and to con- 
struct his works, exclusive of mains, for £1,320,000. The mains, 
including cable, digging trench, cast-iron trough, &c., he estimates 
at £1,062 per mile, and anticipates, as the ultimate result of the 
trading, a dividend of 10°) per cent. on a share capital of 
£2,000,000, after providing 42 per cent. on £666,666 debentures. - 

The discussion upon the paper was opened by Mr. C. H. Wording- 
ham, who presided, and was continued by Messrs. W. P. J. Faweus, 
A. B. Mountain, Sturgeon, J. Shaw, J. S. Highfield, C. D. Тайе, 
Leamington, Pooley, Tebbutt, and Dr. Paton. 

The proceedings were closed by a cordial vote of thanks to Mr. 
Earle for his paper. 


ENGINEERING EMPLOYERS’ FEDERATION 
AND THE TRADES UNIONS, WITH 
NOTES ON PIECEWORK. 


A NEW agrecment between the above Federation and the three 
trades unions, viz., the A.S.E., the Steam Engine Makers’ Society, 
and the United Machine Workers’ Association, only awaits ratification 


by the men, who are to be ballotted, and will, it is expected, vote 


favourably. | 

The new agreement general and їп brief provides that 
employers shall not interfere with tbe proper functions of the 
trade unions, and the trade unions shall not interfere with the 
employers in the management of their business. Employers shall 
have the right to introduce any condition of labour existing prior 
to the date of this agreement, and the trade unions shall have the 
pele to bring forward for discussion any question arising there- 
rom. 

Every workman may belong to a trade union or not. Every 
employer may employ any man, whether he belong or not to a trade 
union. The trade unions will not permit, on the part of their 
members, any interference with non-union workmen, nor 
countenance any objection to working with them. The Federation 
will not permit of difference of treatment between union and 
non-union workmen in the course of their work, and will not 
countenance their members objecting to employ union workmen. 

Employers and their workmen have the right to work piecework. 
The prices to be paid for piecework shall be fixed by mutual 
arrangement between the employer and the workman or workmen 
who perform the work, and the employers guarantee that they shall 
be such as will allow a workman of average efficiency to earn at 
least his time rate of wages, with increased earnings for increased 
production due to additional exertion on his part. The Federation 
will discountenance any arrangement or rearrangement of prices 
which will not allow a workman to obtain increased earnings in 
respect of increased production due to such additional exertion, and 


the trade unions will discountenance any restriction of output. The 


Federation agree to recommend that all wages and balances should 
be paid through the office. A mutual agreement as to piecework 
rates between employer and workman in no way interferes with the 
trade unions arranging with their own members the rates and con- 
ditions under which they shall work. 

The Federation agree to recommend that no union workman 
should work more than 40 hours’ overtime in any four weeks after 
full shop hours have been worked, allowance being made for time lost 
through sickness or absence with leave. Inthe following cases over- 
time is not to be restricted, viz.: (1) Breakdowns in plant; (2) 
general repairs, including ships ; (3) repairs or replace work, whether 
for the employer or his customers; (4) trial trips. In cases of 
urgency and emergency restrictions shall not apply, but the 
Federation will recommend its members to avoid excessive overtime. 

Employersshall have the right to employ workmenat rates of wages 
mutually satisfactory to the employer and the men concerned. 
The trade union shall have the right to arrange with their members 
the rates at which they will accept work, but sball not interfere 
with the wages of other workmen.  Generalalterations in the rates 
of wages shall be negotiated between the respective employers' 
associations and the local representatives of the trade unions. 

There shall be no limitation of the number of apprentices. 

Employers shall appoint the men they consider suitable to work 
machine tools, and determine the conditions under which they shall 
be worked, and shall select, train, and employ those whom they 
consider best adapted to the various operations carried on in their 
workshops, and wil pay them according to their ability as 
workmen. 

The Federation recommend their members that when they are 
carrying out changes in their workshops which will result in dis- 
placement of labour, consideration should be given to the case of the 
workmen who may be displaced, with a view if possible of retaining 
their services on the work atfected or finding other employment for 
them. 

With a view to avoid disputes, deputations of workmen shall be 
received by their employers, by appointment, for mutual discussion 
of questions in the settlement of which both parties are directly 
concerned. In case of disagreement, it shall be competent for either 
party to refer the question to a conference to be held between the 
local association of employers and the local representatives of the 
trade unions. Failing settlement at a local conference, it shall be 
competent for either party to refer the matter to the executive 
board of the Federation and the central authority of the trade 
union or trade unions concerned. Until the question has been 
discussed in local and central conference there shall be no stoppage 
of work either of a partial or of a general character, but work shall 
proceed under the current conditions. 

There may not perhaps appear much in the foregoing abstract of 
the agreement. Perhaps its chief value lies in the fact that there 
is a practical acknowledgment that restriction of output has been 
practised. The part relating to overtime will appear strange to 
many employers, whose great difficulty has often been to preven* 
overtime being worked, and we make bold to say that were restric- 
tion not practised there would be far less need anywhere to work 
overtime. As regards piecework, there can be very little doubt that 
when properly arranged piecework is a fair system, but we are 
bound to say that one of the chief reasons why it has been a cause 
of so much trouble is the bad faith of employers, who seem unable 
to bear the sight of a man earning, as they term it, " too much." 
Want of ability in estimating piece rates and want of honour to 
stick to their own ratings has been responsible for much of the 
trouble with piecework. 

When by ingenuity a workman has cut down his time on any 
particular job it is only natural that he should expect to be paid 
at the fixed rate. Should he саго "too much," many employers 
never rest until the rate has been cut. Thus men learn to nurse 
their jobs, aud only earn what they know will be permitted them. 
In this way both employers and employed lose the benefit of 
piecework, for men will not exert themselves to reduce the time on 
jobs when they tind themselves deprived of all share in the results 
Hence arise the numerous attempts to create systems of premiums 
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that will avoid the direct piece system. We have seen none that 
appear to get well over the difficulty, because they arc all based on 
some direct arithmetical ratio of division of the benefit, and the 
workman still gets “too much” in the eyes of the employer. It 
seems to us that if the premium on work were made to fol- 
low a formula depending on some root value of the work 
done it would be easier to adhere to. Suppose, for ex- 
ample, that when a rate has been fixed on the basis 
of an output of x pieces per unit of time, it must have been а very 
bad estimate of the value of x, which even doubled this, and made 
tbe output 2 н. The man who did 2 х pieces on a rule based on 
N would only earn an excess of 40 per cent. over wages. Не 
would do four times N pieces to earn double wages. Yet if by dint 
of attention he did 1:5 x pieces, he would earn an additional 22 
percent. If he fell below N from any cause, say, even to 10 per 
cent. he would only suffer about 5 per cent. loss of money. A 
piecework rule based оп VN would give a fair and considerable 
advantage to the man who could increase the output by one-balf. 
Yet, in the event of a serious error having been made in the rating, 
it would be very difficult for à man to earn a very serious excess. 
Such a rule would, in fact, always give the workman a good pre- 
mium for ordinary industry, while preventing those high exccsses 
due to errors in price fixing, which do as much harm to the men as 
to the employers. | , 

A piece rate to be effective must offer such inducements to the 
men to exert themselves, that they will expend reasonable energy. 
Itshould not tempt men to excessive exertion, because such excessive 
exertion for the benefit of one employer tends to throw on the 
community a worn-out cripple at an early age to be a permanent 
burden on it. If by doubling his output a man, earning 40s., can 
now earn 56s., he will probably do so. But a treble output will 
only yield about 69s., and even if possible, men will not be tempted 
to try it. The man is protected thereby against the errors of the 
rate-fixing department, and so also isthe department itself. We do 
not ғау that the basis of a rate fixing should be “Nn, but that such 
abasis would give better results than any system we have yet examined. 
Accepting the principle, it would be easy to fix a formula to give 
results incomparably superior to those obtained in general, and such 
as would destroy most of the serious objections to piece rates as 
existing. 

[Since the above article was written we find that the result of the 
voting upon the new agreement is as follows: For acceptance, 7,379 ; 
against, 14,879. Mr. Barnes says that the result will b» made 
the subject of further discussion. | 


CURRENT SPECIFICATIONS. 


XCI.—CROYDON TRAMCARS. 


SUMMARY. 


Extent of Contract.—Supply and delivery of 10 car bodies, trucks 
and equipments to comply with specification. 

Type of ` Car.—To be double deck, generally of design shown on 
drawing issued with specification, capable of seating 30 passengers 
inside and 38 passengers Outside. Cars to be mounted on maximum 
traction trucks. 

Gauge of Line.—4 ft. 85 in. | 

Life Guards.—A sum of £12 per car to be reserved for this item 
to be expended as directed by the engineer. 

Trucks —To be either of Peckham or Brill standard maximum 
traction type, roller bearings being fitted to all journals. Diameter 
of driving wheels to be 30 in. 

Motors. Two to be supplied per car, of the G.E. 52 type. 

Wearing Depth of Commutator.—1 in. radial, or 2 in. from 
diameter. 

Ratio of Gear.—To be 1 to 4°78. 

Weight of Motor.— Weight of motor, complete with gear case, not 
to exceed 1,750 Iba. 

Test.—All insulation to stand 2,500 volts alternating between 
windings and frame for 15 consecutive minutes, 

Controller.—To be of the General Electric Company of America’s 
B. 18 type arranged with rheostatic brake. 

Trolley Pole.—To be of the enclosed spring swivelling arm type, 
16 ft. long, fitted with Wood's spherical swivelling trolley head. 

Date of Delivery.—To be stated by tenderers, also the dates of 
commencement aud number per week thereafter. 

Penalty for Late Completion.—One per cent. of value of each car 


Terms of Payment. —Up to 75 per cent. of value of labour expended 
and materials delivered on site during construction, an additional 
124 per cent. on completion of the work, the remaining 123 per cent. 
12 months later. | 

Period of Maintenance.—Twelve months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory, see com- 
ments below. | 

Stipulations as lo Wages Paid to Workmen.—None. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—February 17th, 1902. 


This specification has been issued by Mr. E. W. Monkhouse, the 
consulting engineer for traction purposes, of the Croydon Town 
Council. | 


to the technical conditions. 


. well suited for workshop testing. 


It will be noted that throughout the whole specification a 
distinct preference has been shown for apparatus similar to that 
already in use. Ме consider that in distinctly mentioning certain 
makers, a3 ia the case of equipments, aud binding all tenderers to 
make offers for one particular type of motor and controller, the 
consultant is exceeding his due function. It is his duty to specify 
his requirements and to guard his clients’ interests by seeing that 
those requirements are fulfilled; it is the right of the tenderer to 
choose his own method of offering to meet them. 

This is the only point on which we wish to comment with regard 
For the rest we may say that the 
specification is very clear and free from the ambiguities which often 
go far to make the life of those whose duty it is to interpret the 
conundrums set in many engineers' specifications, a perfect worry 
to themselves and a nuisance to others. 

The date of completion, together with that at which the contractor 
will engage to commence delivery, is to be given in the tender, the 
penalty for failing to meet these dates being 1 per cent. per week of 
the value of each car late. 

Stringent powers are reserved to the engineer to act should the 
contractor refuse to remove from the works any employé to whom 
the engineer may object, but it is distinctly stated that these powers 
will not be used until the contractor has been given every oppor- 
tunity of complying with the engineer's wishes. 

The terms of payment are slightly different from those usually 
observed, 124 per cent. of the contract sum being retained for a 
period of 12 months. The arbitration proposals are thoroughly 
satisfactory, and there are no stipulations regarding the conditions 
under which workmen arc to be employed. 


THE TESTING OF MOTOR LOSSES. 
By W. E. SUMPNER, D.Sc. 


IN the case of direct-current machines the well-known Hopkinson 
method is admirably adapted to determine the temperature after a 
long run, and the losses under various conditions of load. The 
method can be applied to alternators, whether single-pbase or 
multi-phase, when two similar machines are available. In the case 
of single-phase dynamos, only one machine is necessary, since any 
multipolar alternator can be regarded as a number of similar 
machines coupled in series. (See Proc. Inst. Elec. Eng., February, 
1893: W. M. Mordey on “ Testing and Working Alternators."] 

For the separation of the losses in direct current dynamos and 
motors the best known method is that of Kapp and Housmann. 
This method requires only the simplest possible instruments, and is 
It has an advantage over the 
Hopkinson method in that it only requires the one machine under 
test. The method may be extended to alternating current 
machinery, but all the simplicity is lost. The instruments required 
are not usually available in works, and, especially for the case of 
polyphase machines, the testing becomes complicated. 

A better method for alternators is to run the machine at various 
speeds and excitations by a separately excited direct current motor, 
measure thc power supplied electrically to the latter, and allow for 
the losses. | | 

But a difficulty arises in applying this method to machines having 
heavy revolving parts. Suppose a current of 40 amperes in the 
motor is just sufficient to balance the losses and maintain constant 
spced, and let the current increase to 44 amperes. The accelerating 
current will be 4 amperes, exerting a torque one-tenth of that due 
to friction, and the machine will speed up at one-tenth of the rate 
at which it would slow down on open circuit. Now with heavy 
machines this drop of speed may occur very slowly, at a rate of 
less than 10 per cent. per minute. In such з case the motor cur- 
rent could be anything from 36 to 44 amperes without the speed 
cbanging more than 1 per cent. per minute, and with ordinary speed 
indicators the speed would seem constant for any current between 
those limits. 

It scems desirable in such cases to use some method in which the 
kinetic energy of the running machine forms the source of power, 
and from the way in which the machine slows down under the 
retarding torque duc to frictional and other losses, the mavoitudes 
of these losses are deduced. The idea of utilising the inertia of 
the running machines for such a purpose bas been previously sug- 
gested by Ashworth, Routin, and others, but the methods recom- 
mended have been suitable rather for the laboratory than for the 
workshop. A number of references, anda good account of several 
of these methods, will be found in articles by Prot. Hay, printed in 
the ELECTRICAL Review for August, 1900. 

Acceleration methods of this kiud will be good or bad according 
as the instrumental methods used for making the observations are 
or are not sufficiently accurate and simple toapply. In each of the 
three methods below, the process suggested for making the measure- 
mente possesses some advantages over others previously published. 

The first method, which has been successfully used for several 
years past in the classes of the Birmingham Technical School, can 
be recommended on account of its simplicity. The only apparatus 
required are an ordinary watch, a good speed indicator, and some 
means of applying to the machine a small measured rctarding 
torque either mechanically or electrically. 

* Institution of Electrical Engineers, Birmingham Local Section 
Deceniber 11th, 1901. 
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Observe (by counting the number of ticks of a watch) the time 
taken for the machine to slow down between two given speeds в, 
and Ry as read by the speed indicator. The loss of kinetic energy 
of the revolving mass is— 

а (Ri? — в?) 


where a is a constant depending on the moment of inertia of the 
rotor. 

If T isthe retarding torque due to the losses in the machine, T 
varies very slowly with the speed, and can be regarded as constant 
during a change of about 10 per cent. in the speed R. : 
constant, R diminishes uniformly, so tbat the work done in the 
interval ¢ is— 


Ri + 
С Тт з gee x 
T 2 
whence— 
TT, (в! + Ra) =a (n? те кә), 
or— 


re = "(щш — в). (1) 


If, therefore, in different experiments, we alter T but keep RI and 

R the same, the value of T is inversely proportional to the corre- 

sponding: value of f. If by increasing T by a known mechanical 

torque T, the value of ¢ ia altered to t', | | 
T = (T + To) 4, 

or— 


т=ту ex (2) 


and— 
„ = „ 9 (3) 

— m 
which determines «, and hence the kinetic energy at speed R. 

T may now be altered by varying the excitation of the machine, 
and in other ways, so that the torque due to hysteresis and eddy- 
currents can be separated from that due to friction. Moreover, by 
use of equation (3) the torque at different speeds can be determined. 

If the constant in the equations is determined electrically by 
applying a torque due to a current generated by the machine, 

let w = the watts wasted due to the machine losses, 
and let w = the watts generated by the machine in the calibration 
test, 
we then have— 


Tl = To 


wt= (w+ ) {' = а (RI2.— B®, 
or— 


COo (4) 


and— 
wl=w Д, 
1 — tU 
and similar remarks apply. 

This method is capable of yielding good results even with small 
machines when a good speed indicator is available. With very 
little practice the method of counting the time interval by the 
number of ticks of a watch becomes more accurate than by use of 
a stop-watch, so that an ordinary watch is all that is necessary. 
The limit of accuracy is determined by the speed indicator. A good 
tachometer will be found accurate enough in most cases. 

The form of equation (3) shows that to get a good result ¢’ should 
be about half of f. To read ? accurately it should not be less than 
24 seconds, or 10 quarter-second ticks of the watch, so that ¢ should 
not be less than 5 seconds, and thus RI — Ra in (3) should not be 
less than the change of speed in thia time. Now small machines 
take about 30 seconds to slow down from full speed to rest, and the 
change in & in 5 seconds will be nearly 20 per cent. With large 
machines the time of slowing down may exceed 30 minutes, or 
1,800 seconds, so that the time intervals ¢ and :“ for a change of 
epeed easily observed on the tachometer will be considerable, and 
can be readily measured. In all cases the method is easily 
applicable, when the speed indicator is аё all reliable. 

An entirely different method of observing the change of speed 
can be applied wherever there are large alternators working in 
parallel. The synchronising apparatus can be employed as the 
speed indicator by making use of the principle of beats. If the 
machines are running in synchronism, and power be shut off from 
one machine and its armature circuit opened, the synchronising 
apparatus will show more and more rapid beats. If it is possible 
to count the number n of beats occurring in a time f from the 
moment of opening the armature circuit, it can be shown that 

: T 
л 
із а constant quantity for any particular machine (T being the 
retarding torque caused by the losses). 

In the short time ( the number of periods which occur will be, 

for dynamos giving р periods per revolution 


pau ¢ for the first alternator, 


= а (R? — R), 


and 
Dau + Ry) Ы for the second alternator. 
These quantities will differ by n, 
"раё = N ＋ (RI ＋ в.) . 
or 


2n=pt(R, — Ra). 
If the frequency of the current is f = p n 


| 2n = ed S. (5) 


If T is: 


But by (3) 
Tí = Č (в, — R) 
т 
у тё{_ав 
``0% mft 
ог 
тё _2ав 22 


— — — 


no T T T p <6) 
Thus T is proportional to the number of beats occurring in a given 
time, or inversely proportional to the square of the time taken for a 


given number of beats. If both ¢ and п are observed 


T t,3 = T GU 
^h h 
and if in the second experiment T = T + To 
Là 
— Na 
T = To t 15 . (7) 
] ni i EN 


The number of beats occurring in a time f is proportional to £. 
Whether or not these are too quick to count will depend on tho 
values in equation (5). 


DEI is the fractional drop of speed in time (. 
1 
Supposing a is the fractional drop of speed per second, then 
duc Bi ш, 2 
Ri. 
and 2n = aft. (8) 


Thus if the frequency of the current is 100 per second, and the 


speed falls 1 per cent. per second, n = E t?, or in 4 seconds there 


will be eight beats; and the method becomes rather too sensitive 
for easy measurement, as the beats will occur rapidly. But with 
large machines, and the moderate frequencies now common, the 
beats will not occur with inconvenient rapidity. Thus for a machine 
taking 10 minutes to slow down from full speed to rest, and fora 
current frequency of 50 periods, the time for four beats will be 
about 100 seconds, and can easily be observed. 


+ main 


| 


T 
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If the machine tested is a direct current shunt machinc, or an 
alternator provided with an exciter on the same shaft, or any 
machine which is run up to speed by means of a belted shunt motor, 
a much better method of measuring the change of speed is available 
without the use of a speed indicator at all. Tae method consists, 
as indicated in fig. 1, of using a suitable low voltage voltmeter 
to measure the difference between the voltage of the field- magnet 
coils and the induced E. M. F. in the armature. The field- 
magnet is permanently connected to constant potential mains, 
the armature being connected across these mains through a 
switch and starting resistance, the switch end of the armature 
being also connected to the corresponding main through a volt- 
meter provided with a key. When the desired specd is attained 
the armature switch is opened and the voltmeter key closed. The 
readirg of the voltmeter is a direct measure of the change of speed 
(mj — nj) in (3). The method, then, merely consists in observing 
the time interval taken for the voltmeter to change its deflection 
between two given values, and formule (2) and (4) apply. When 
this method is applicable the speed readings can be very accurately 
taken. 

The only novelty in the suggestion of using a voltmeter aq speed 
indicator arises from the special way in which it is connected. 
Instead of joining it up across the armature so as to indicate the 
total speed of the machine, it is connected so as to measure the 
difference between the constant voltage correspondiug with the 
normal speed and the actual voltage due to the reduced speed. 
It is thus possible to use a sensitive voltmeter capable of indicating 
by a considerable deflection small changes in speed. This is a great 
advantage, for in these acceleration méthods the time measurements 
can be much more accurately taken than the speed indications. It 
is, besides, desirable to make the measurements for a small per- 
centage change in the speed. 
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To test this method, experiments have been made on one of the 
three Parker dynamos in the engine room of the Birmingham 
Technica! School. Each dynamo gives at fullload an output of 
40 units at 110 volts, the speed being 800 revolutions per minute. 

It is belted to a Tangye gas engine running at 160 revolutions. 
Both engine and dynamo are provided with heavy fly-wheels. The 
engine running alone takes 2 minutes to slow down from full speed 
to rest. When belted to the dynamo, this time is increased to 
4 minutes. The time of slowing down of the dynamo alone, on 
open circuit, is 22 minutes. 

e slow acceleration of the machines, owing to the excessive 
inertia of the revolving parts, was no advantage in the testa, since 
the time intervals could be measured much more accurately than 
the angular movement of the pointer of the voltmeter. If the 
machines had slowed down more rapidly, the use of a lower reading 
voltmeter would have secured equal precision. 

The only instruments needed for the test were a watch, a volt- 
meter, an ammeter, and à common water resistance. It was not 
found necessary to altera single connection between the dynamo 
and the switchboard. The field coils were permanently excited 


from the bus bars. The armature bad its negative brush per- 


manently connected with the negative bar, and its positive was on 
open circuit except when connected through the ammeter and water 
resistance to one of the bus-bars (the positive bar for speeding up 
and the negative for slowing down). 


x (To be concluded.) 


—M——nü 
WIRELESS TELEGRAPHY. 
By H. W. SULLIVAN. 


In view of wireless telegraphic developments, some notes 
upon the history, and present and future prospects of the 
new enterprise as an industry, may be useful, the more so 
because of the extravagant hopes which have been raised in 
the public mind by announcements in the lay Press, 
especially recently, as to the capabilities of the new system. 
Nothing could be more unfortunate to investors than that 
false ideas upon this subject should prevail, and be tacitly 
fostered in responsible quarters. It is because of its great 
fascination that the new telegraphy must be calmly and 
cautiously considered. 

The important and original experiments carried out in 
1895 for the Admiralty by Captain H. B. Jackson, R.N., 
F.R.S., constitute the first official and practical wireless 
telegraphic work in this or other countries. The first 
public “ wireless ” trials were those conducted by the Postal 
authorities early in 1897 between  Lavernock Point 
(Penarth) and Brean Down (Weston-super-Mare), a distance 
of some nine miles, with the small island of Flatholm 
intervening about half way. Messages were then successfully 


exchanged at fair speeds and recorded, as in the prior 


Admiralty experiments upon a Postal-pattern Morse inker. 

The writer had the privilege of witnessing some of these 
early and highly interesting demonstrations. Since then the 
signalling range has been increased by degrees, until latterly 
ordinary Morse signals have been picked up at distances 
amounting, under exceptionally favourable conditions, to 
300 miles, whilst the rate of transmission has also been 
accelerated. There is no reason why, with more sensitive 
coherers, these. results should not be surpassed, except for 
certain practical objections, which will be referred to pre- 
sently. | 

Without doubt, although the transmission at distances of 
300 miles is exceedingly uncertain, this achievement is a 
great advance, and, at first sight, is full of promise for the 
future. Unfortunately, however, the main and fundamental 
objections which were urged against the system upon its 
first introduction to public notice still remain practically in 
full force. Foremost amongst these are :— 

1. The impossibility of so screening or syntonising messages 
that they shall not be interrupted or read by any other 
system of the same nature. 

2. It is at all times subject to designed interruption on 
the part of others. 

3. Its liability to interference from atmospheric disturb- 
ances, and also damp and rainy weather. 

4. The still slow speed of transmission, even over the 
limited distances attained. 

As regards objections Nos. 1 and 2, to the best of the 
writer's knowledge, no physicist has come forward with even 
a theoretical suggestion as to how messages are to be rendered 


secret or screened against interruption, intentional or other- 
wise, in а practical way, notwithstanding irresponsible state- 
ments, implying the contrary, which have so repeatedly 
appeared in the daily press. One may search in vain for any 
reliable patented information upon the subject. This defect 
would seem to have been strikingly illustrated only so recently 
as at last year’s yacht race between Shamrock II. and 
Columbia, when, according to press statements, two steam 
tugs, fitted respectively with the Marconi and another system, 
which were present to report the race, finding interference 
from each other's signals, agreed to transmit reports alter- 
nately for periods of five minutes each, only to have both 
their messages mutilated and rendered unintelligible by a 
third boat, equipped with a rival system, which then 
appeared. 

With regard to objection No. 3,as is now well known, the 
idea that wireless telegraphy is proof against atmospheric 
disturbances or weather changes has been exploded by facts. 
At times the interference from this cause is very severe. 
Upon several occasions the writer has witnessed trials when 
even with beautiful sunshine and calm weather prevailing at 
and between two stations and with the instruments at both 
stations idle, erratic signals kept on being recorded at 
frequent and irregular intervals throughout the day, whilst 
during working periods these stray signals interfered con- 
siderably with the reception of messages. They could be 
traced to the operation of no other wireless installation 
within range, and were clearly due to atmospheric effects, 
howsoever caused. 

In the first instance it was supposed that the effective 
range of wireless telegraphy depended directly upon the 
length and volume of the spark produced and upon the 
coherer being very highly sensitive. Subsequent experience 
has modified this idea. As a matter of fact, messages are 
now successfully exchanged over distances of many miles 
with much smaller spark gaps and less sensitive coherers than 
were originally supposed to be necessary. A somewhat 
analogous case occurs in the history of submarine telegraphy, 
in the early days of which it was thought that to success- 
fully establish communication through an Atlantic cable, 
electrical energy of enormous power or tension was essential. 

The present maximum working speed of wireless telegraphy 
is from 20 to 25 words per minute, and the signals have 
been made continuous instead of the dots and dashes forming, 
as they did originally, a short serics or a long series of 
minute dots. 

As-mentioned above, greater signalling ranges can be 
attained by the simple expedient of so increasing the sensi- 
bility of the coherer as to make it tespond to the attenuated 
impulses reaching it from afar, but certain practical 
objections to this course exist. These objections are the 
exceedingly uncertain working of hyper-sensitive coherers, 
and also their greater susceptibility to atmospheric and other 
foreign disturbances, which trouble, of course, becomes accen- 
tuated with the necessity of using more and more sensitive 
coherers. 

Speaking generally, the improvements which have been 
introduced in the system are due to detailed refinements in 
the receiving apparatus, and mainly so to the introduction of 
the step-up transformer in the coherer circuit, the idea of 
which was first patented by Oliver Lodge in May, 1897. 
Not only does this device in itself greatly increase the sig- 
nalling limits, but it may also render the receiving instru- 
ments less susceptible to the atmospheric and other disturb- 
ances which have been referred to herein. At first sight it 
should have the effect of remedying all trouble due to such 
disturbances, but for reasons which, upon consideration, will 
be obvious this is far from being the case. Oddly enough, 
the significance of Dr. Lodge's priority of idea in this 
important invention does not appear to have been grasped by 
Subsequent inventors and authorities upon the literature of 
the subject. | 

Alluding to the fascinating wireless experiments just 
made between the British Isles and Newfoundland, 
when, as we are told, a pre-arranged signal in the 
Morse code alphabet was successfully transmitted across 
the North Atlantic, Messrs. Marconi and Co. must be 
congratulated ungrudgingly upon the brilliancy of this 
feat. It is worth noting than the signal in question 
is said to have been received upon a telephones The 
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telephone diaphragm wonld respond to minute differences 
in amplitude of magnetic waves of great tenuity, and 
reproduce with fidelity sounds or signals propagated through 
the æther, with the high tension currents magnified by 
marvellously high frequency, such as were doubtless used at 
the Lands End, in contradistinction to the low tension and 
low-frequency currents of cable circuits. It in no way 
detracte from the interest of the achievement that the tele- 
phone is an instrument unsuitable for the reception of tele- 
graphic messages, wireless or otherwise, and that with an 
apparatus of such delicacy, the practical difficulties to some 
of which the writer has alluded, will be aggravated in an 
extraordinary degree. 

Will © wireless supersede submarine telegraphy? Before 
it can do во, if ever, it seems reasonable to suppose that it 
must pass through the same successive stages of evolu- 
tionary development, and invoke to its aid the services of many 
physicists and earnest and future workers and practicians in 
this field of study. At present those accustomed to the secrecy 
and speed, and the smooth and certain working of submarine 
telegraphy in all weathers and climates, cannot but realise 
the crudeness and defects of the new system, even in its 
now improved condition. The latter will stimulate inven- 
tion towards further developing the marvellous capabilities 
as regards secrecy, speed, and certainty of transmission of 
the metallic path of a submarine cable, with its property of 
focussing and confining rigidly between two given points, 
howsoever distant, impulses or waves, the most minute of 
electrical energy. 

Wireless telegraphy has, however, other and obvious fields 
of usefulness, e.g., for ocean signalling, more especially on 
men-of-war, where it will be handled under a carefully- 
organised system by skilled executive officers, specially 
selected from those who have undergone the requisite 
technical training, instead of this complicated and delicate 
apparatus being consigned to the mercies of an ordinary 


signalman ; though it is only fair to point out that in this - 


field, too, improvements are necessary. 


TECHNICAL TERMINOLOGY. 


OxE of the most remarkable features of electrical science is 
the accuracy of its measurements. Although its develop- 
ment, subsequent to its prolonged chrysalid stage, has been 
confined within so brief a period compared with fhat of 
steam practice, for example, there is now probably no other 
separate science in whiclwsuch refinement of accuracy is even 
possible, and certainly no other in which everyday measure- 
ments are maintained at such a high standard as a matter of 
course. Indeed, the ease and accuracy of electrical measure- 
ment have been most important factors in hastening the 
process of development. How comes it, then, that so many 
of those in whose bands this marvellous and beautiful system 
of units and measurements has been placed, daily and hourly 
abuse it, often through ignorance, but no less often from 
sheer laziness ? We rejoice in the knowledge that our tech- 
nical colleges are rapidly multiplying and increasing the 
scope of their labours, and that the precision in definition 
and in application of scientific terms which they inculcate 
must in time have ita due effect; but they cannot cure 
the fault which takes its origin in sloth. As for the other 
source of misuse—ignorance of theory, at once the mistaken 
pride and real shame of the man who boasts that he is a 
practical man’’—were those who know but careful to 
speak and write correctly, the less well-informed would 
inevitably follow their lead. | 

We propose to draw attention once more to the graver 
errors in terminology, as well as to terms which are not in 
themselves erroneous, but are susceptible of improvement. 

Horsté-Powkr-Hour.—Probably there is no error more 
prevalent than the use of the phrase “ horse-power” as a 
unit of work. For example, we are told that а certain 
plant consumes „ lbs. of coal per horse-power, a statement 
which is really the purest nonsense. One might ав well кау 
that a dynamo generates y amperes per second. It is all 
very well to reply that it is common practice—that the time 
element is “ understood " ; sometimes it is, but often it is 


not, and even if it were, this would be no justification for a 
slovenly mode of expression. ‘Those who clearly understand 
that a horse-power is a rate, and a horse-power-hour is a 
quantity of energy, are careful to use the correct phrase. 

KILOWATT-HOUR.—A similar error, inexcusable in an 
electrician, is the use of the word “ kilowatt,” where kilowatt- 
hour is meant; a steam dynamo, for instance, is often said 
to consume so many pounds of steam per kilowatt. It is 
nonsense. “ Pounds of steam per kilowatt-hour" is the 
correct phrase, though “ thermal units per kilowatt-hour is 
better when it can be ascertained. 

RECORDING WATTMETER.—This misnomer came to us 
from the United States, and is one of the most objection- 
able imports that our American friends ever introduced to 
this country. А recording wattmeter records on a chart the 
power in use at any instant, and has nothing to do with 
Board of Trade units, unless the record is independently 
integrated. What is usually meant by the term is an 
“ energy-meter,' ‘watt-hour meter,” or “ integrating 
wattmeter ;’’ any one of these terms is correct. 

ENFRGY.— How often we read of the revenue from sale 
of current," demand for current," &c.! Yet current is 
neither demanded nor sold; it is not worth having, as one 
cannot do anything with it when one gets it! Energy " 
is the commodity dealt with, and current is not energy. 

QUANTITY METER.—The amazing confusion of ideas 
manifested by counsel in a recent patent action between two 
electrical companies was due to а similar cause—the inability 
to distinguish between current and quantity. Lengthy 
arguments were made to show that a certain meter was not 
an energy meter, but a current meter. Without pausing to 
demonstrate the fallacy of the arguments, we must point 
out that the phrase current meter" is solely applicable to 
what is generally known as an ammeter; * quantity meter," 
or *ampere-hour meter," is the correct designation for an 
instrument which integrates current with regard to time. 

CANDLE-PowER.—Our friends the gas people have been 
active, of late, in the dissemination of tracts aimed at 
the perversion of the multitude to the cult of gas; these 
tracts generally take for their text the Welsbach mantle 
versus the electric glow lamp. There is nothing they 
hate more, in point of fact, than the former—except 
the latter : but it suits their purpose, which is to persuade 
people that gas is the cheaper, and then to get them to use 
batswing burners. We shall deal with them at another 
time; our present purpose is to expose their ignorance of the 
subject. ‘They speak of ** candle-power per cubic foot," when 
they mean *'candle-hours per cubic foot," and worse, they 
вау “ во many candles per hour," when they mean merely 
* candles" ! We have the actual statements before us. 

FREQUENCY.—Neeing that there is a definite physical 
term ready to hand for the rate of repetition of a periodic 
function—its frequencij—why should we use a word of six 
syllables —periodicity—to express precisely the same thing? 


Let us adhere to the short, simple, and long-established 


* frequency," if only for the sake of uniformity. There are 
already too many synonymous terms in the language of elec- 
tricity. 

By the way, what is the meaning of -? We know 
what cwt., £, ", stand for ; we translate them as hundred- 
weights, pounds, inches or seconds; but when we вее ~, 
what idea does it convey to our minds? Is it frequency ? 
or cycles? or periods? or cycles per second? In a work оп 
* Transformers," written by a well-known and popular engi- 


1 , : А 
neer, we read that т = , where T is the time required 


for a complete cycle. A few lines further on we read “a 
speed of ~ revolutions per second." Again, we find 
“k = 21 NM sin a.“ What are we to call ~ ? Read- 
ing the formula, we say E equals two pi (?) big-N, small- 
n sine alpha ; we have just used ~ as a number, but when 
we come to the E. M.F. formula, we have, presumably, to use 
it as cycles per second, But supposing the meaning of the 
symbol to be confined to cycles per second, what is the name 
of the symbol ? Fortunately, the symbol is doomed, for no 
lecturer can use it, unless he is lecturing by signs to a deaf 
and dumb audience ! i 
PnESSURE.—We have referred to the redundancy of elec- 
trical terms ; nowhere is this more marked than in the case 
of pressure. There are two things to be named—-electro- 
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motive force and potential difference, and these are quite 
distinct and definite; yet we call them at random, E. M. F., 
voltage, pressure, potential, P.D., tension, and juice! 
Surely there is no need for this absurd confusion. Electro- 
motive force, singular to state, rarely comes within the 
purview of the majority of electrical engineers; it is 
appropriately and conveniently styled E.M.F. What we have 
to deal with in everyday life is difference of potential. Long 
ago Prof. Ayrton foresaw the need of a brief term for this 
quantity, and suggested P.D.; this would answer perfectly, 
were it not tbat the average electrician knows but little 
about potential, and is doubtful as to the meaning of P.D. , 

What is voltage? We appeal for a definition. Potential 
is abeolutely inadmissible. "Tension implies a pulling apart, 
and is, indeed, capable of justification ; but after all, what 
can be better than pressure? Everybody is familiar with 
the idea in connection with steam, air, and water, and the 
quantity is one which must often be referred to by people 
who are largely ignorant of electrical matters, but are 
acquainted to a greater or less extent with the corresponding 
quantity in mechanical subjects. Moreover, the Board of 
Trade has hallowed the word with its weighty sanction. It 
isas easy to speak of high or low pressure as of high or 
low tension; let us bow to the Board of Trade's example, 
and speak only of pressure. 

CoxpvcrANCE.— The use of the word conductance, as the 
reciprocal of resistance, and of conductivity as reciprocal to 
resistivity, is so simple and obvious an improvement, that 
no justification is needed for it. Fortunately, this reform 
has gained & strong foothold, and some day even the com- 
pilers of electrical pocket-books will doubtless hear of it. 

0000.—A fault which, we regret to say, even cable 
makers have committed, is the use of the symbols 4 0, 3.0, 
&c., in place of 0000, 000, &c. We have no excuse to offer 
for these extraordinary symbols; but the fact is, that the 
symbol 7 16 means seven wires of No. 16 S. W. G., and con- 


sequently 4.0 means four wires of No. 0 S.W.G. Probably ` 


no one is misled by this misuse of the symbol, but why 
should it occur at all? It is, like so many others, mere 
laziness, without the excuse that it saves time or trouble. 
HicH AND Low SPEED.—' he common practice of dis- 
cussing high and slow speed engines is most irritating 
to anyone with any regard for verbal accuracy. The 
antonym of “high speed is “ low speed; if we prefer 
to speak of “slow speed," we must also use the expression 
* quick speed in place of * high speed?’ We never refer 
to high tide and slow tide," or to quick walking and low 
walking; let us then be reasonably consistent, and use 
* high and low " or **quick and slow," but never an absurd 


RECENT DEVELOPMENT OF THE ATOMIC 
THEORY AND ITS CONNECTION WITH 
LIGHT AND ELECTRICITY. 


Bx C. C. GARRARD, Ph.D. 


(Concluded from page 207.) 


WHILE all these methods enable us to arrive at a conclusion 
as to the nature of the ions, electricity gives us the means of 
decomposing chemical substances into their component 
parts, in that during the operation of electrolysis the 
ions are deprived of their electric charge, and are 
deposited in a neutral state. By means of the voltage 
necessary for this decomposition one overcomes the force 
tending to keep the ions charged, and as we can raise the 
voltage as high as we like, it is possible to overcome the 
strongest chemical affinities. By this method Davy was 
able to electrically isolate the alkali metals, and Moissan the 
element fluorine. 

When now, on theother hand, a metal goes into solution, 
under formation of ions, it follows that a displacement of 
electricity must occur, this being, according to Nernst’s well- 
known theory, the origin of the electromotive force of the 
galvanic element. Such dislocations of electricity also occur 
in simple chemical reactions, such as the dissolving of a 
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metal in an acid. Here the electric charges of the hydrogen 
ions are transferred to the metal, which thus goes into the 


ionic form. 


One could, therefore, well imagine that all chemical forces 
are electric in nature. A great analogy between chemical 
and electrical action is indeed quite obvious, in that chemical 
action proceeds directly proportional to the driving force of 
affinity and inversely proportional to the chemical resistance 
in a way similar to Ohm's law, so that one has to regard the 
E.M.F. of a galvanic element as a measure of the affinity of 
the chemical reactions occurring therein. This electrical 
method for measurement of chemical affinity is the most 
accurate known, though it is not the only one. 

These ‘considerations, however, naturally do not give any 
proof that the force of chemical affinity is really electrical in 
nature. Indeed, it has been held by some that it is sufficient 
to know the strength and. amount of the force without 
bothering about the actual nature of the same. Nernst, 
however, holds that this view is not the right one, and that we 
should endeavour to pierce the veil and get to know the 
actual mechanism of the action which is going on. 

The Berzelius theory of chemical affinity, which regarded 
all compounds as being dualistically composed of a positive 
and a negative electrical radicle could not hold its own 
against the development of organic chemistry, where, for a 
great class of chemical bodies, the unitistic idea, founded on 
the Valence theory, seemed to apply. To-day both ideas 
appear to be justified in that we distinguish between positive 
and negative ion builders—/.e., elements and radicles which 


are capable, under favourable conditions, of taking up the 


different electric charges. While, however, Berzelius 
explained the strength of the chemical affinity by 


the amount of the electric charge, we know, as shown 
by Faraday, that equivalent amounts of even the 
elements, of the most different affinities, have exactly the 
same sized electric charges. These strange facts now are 
capable of a very simple explanation, if one assumes ап 
idea first put forward by Helmholtz, and regards electricity 
as material in nature, and also of an atomistic structure, 
consisting of positive and negative electrons ; and accord- 
ingly the ions as compounds of the elements with such 
electrons. Other, quite different investigations (described 
in the beginning of this article) can be said to lead also to 
such a chemical theory of electricity, and according to which 
we may say that the atomic weight of the negative electron 
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'The idea of the ions as saturated chemical compounds of 
radicles and electrons leads to many conclusions which stand 
in the best agreement with known facts. Thus, for example, 
the sodium ions аге as much different from elementary sodium 
as is sodium chloride. For further development of the 
chemical analogy between electrons and. chemical radicles 
and elements the work of Abegg and Bodländer“ can be 
referred to. l 

The last consequence of this idea, the existence of a 
compound of + and — electron, is not yet capable of proof, 
yet Nernst is of opinion that it is possible that it is this 
molecule which plays an important róle in the ether. 

The relation of the duelistic and unitistic standpointe can 
be best set forth, on this basis, as follows: — All elements or 
radicles possess an affinity for the positive or negative elec- 
trons with which they form ions, as also an unipolar attrac- 
tion for each other. It is this latter attraction which 
accounts for the combination of the two hydrogen atoms 
to a hydrogen molecule, further the existence of phosphide 
of sulphur, iodide of chlorine, &c., or the metallic compounds, 
above all the carbon derivatives. | 

With the reaction, however, of a positive and negative 
element, one with another, an electron molecule is added, 
and with the ionic dissociation split up, and it appears to be 
particularly worthy of consideration that such compounds 
obviously, by reason of the addition of electrons, differ con- 
siderably more from their components than the compounds 
of like elements, by which it seems electrons do not play a part. 
For instance, the metal compounds remain metallic, the com- 
pounds of metalloids, metalloid in character, while, . 9., 
with the compound of sodium (ion) with chlorine (ion) 
the formed body is something entirely different. 


See Jahrbuch fiir Elektrocheinie, 1899. 
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It is possible, Nernst says, in finishing this summary of 
his views, that there are certain elements which only react 
with + electron, without another element binding the 
— electron, so that the latter is set in freedom and appears 
in the form of the Becquerel rays. 

This theory, as worked out by Nernst, though very pretty 
and capable of giving a plausible explanation of many facts, 
rests obviously on a very slender experimental foundation ; 
and although our comprehension of many things may be 
greatly helped by the simple picture it gives, we would do 
well not to accept it, for the time being, as the real physical 
explanation. For the present experiment would seem to 
show that what we have called negative electricity, consists 
of small particles chipped off the chemical atoms, and that a 
body is positively charged when it has had these small chips 
knocked off and removed from some of the atoms which con- 
stitute the body. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Taompson & бо., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


2,084. “Improvements in joint and joint-boxes for electrical conductors.” 
G. WinKINSON. January 27th. 

2,094. “Improvements in tumbler and other electrical switches." A. WAT- 
SON. January 27th. 

2,159. ‘Improvements in and relating to electric fuses." С. E. C. SHAWFIELD 
and E. P. WETMORE. January 27th. (Complete.) 

2,187. “Improvements relating to galvanometers, magnetometers and like 
apparatus." Т. E. GAMBRELL and C. T. GAMBRELL. January 25th. 

9,201. “Improvements in or connected with massage and electro-thera- 
peutical apparatus." D. R. PaTERSON. January 28th. 

2,228. “ Ап improved means of transferring the conducting arms of electric 
tramcars and other vebicles (using the overhead wire) from one wire to 
another," F. W. WHITE. January 28th. 

2.262. A motive power for the production of electricity, &c., on sailing and 
other ships." G. A. CankUTRRS. January 28th. 

2,264. ‘Improvements in insulated electrical conductors." Tue Внітіѕн 
Тномвох-Носвтох Company, LiMiTED. (E. Thomson and J. G. Callan, United 
States.) January ?8th. (Complete.) 

284. ‘Improvements relating to electric lighting." 
January 28th. 

2,810. “Improvements relating to electric telegraphy.” 
January 98th. 

2,817. ''Dry seats on electric cars or other vehicles, also for garden ecats or 
seats or chairs exposed to weather." W. WALMSLEY. January 29th. 

2,818. ‘‘Increasing the electrical conductivity of iron and steel.” J.J. 
Morvan. January 29tb. 

2,348. “Improvements in cooking stoves heated by oil, gas, or electricity.” 
H. J. Yares and D. R. MeN HILL. January 29th. 

2,852, ‘Improvements in automatic means of breaking electric circuits." 
J. FERGUSON and KELviN & J. WHITE, Limirkp. January 29th. i 

2,354. “Improvements in and re'ating to apparatus for automatically con 
, trolling electric switches," A. D. SMITH. January 29th. 

2.8683. Improvements in and relating to portable electric accumulators.” 
L. A. LAMMERTS. January 29th. 

2,871. “Electric heating fabrics." J. M. C, HERRGOTT. January 20th. 

2,425. “Improvements in and connected with etheric telegraphy.” Н. 
HEENAN. January 30th. 

2452. “ Atmospheric ventilator forelectric light, mains, tubes and channels.“ 
A.Cokr. January 30th, 

2,463. ‘Improvements in apparatus of use in starting and controlling electric 
motors.” А. Н. ApAus and J. T. Могір. January 3th. 

2,471. An improvement in lighting by electric incandescent lamps." J. A. 
HaLroRp. January 30th. Р 

7,492. * Improvements in connections forconcentric electriccables." J. R. P. 
LvNN. January 30th. 

2,498. Improvements in casings for electrical conductors, gas and water 
pipes, and the like." J. D. Par wER. January 30th. 

2,503. “Improvements in wires or cables for use on electric tramways.” 
Н. E. Doverry and H. Nonmanron. January 3lst. 

2,513. “Improvements in electric storage flexible pressure gas batteries.” 
E. BAILHW and A. Скочіньк. January 313. 

2,520. “Improved means of connecting isconnecting electric maius or 
cables in street boxes." 5. E. Brirros. — anuary dlst. 

2,521. An improved disconnecting box for electric mains with means for 
rendering same gas and waterproof." S. E. Brirron. January 31st. 

2,525. Improvements іп jacquards." F.LawcasnimE. January Bist. 

2,502. “Improvements in electric couplings or terminals.” E. HARDMAN. 
January 3156. 

2,684. Improvements in rheostats or electrical resistances. А. B. Ridhx, 
of Tie BLECTRICAL TrRaxswission Company, and E. G. Scort, January 31st. 


Н. H. Cooper. 


A. MvinuEkAaAD. 


2.587. An improveuent in carbons for arc lamps.“ C. D. ABEL. (Siemens 
and Halske Aktien- Gesellschaft, Germany.) January 3lst. 
2090. “Improvements in or relating to electric lighting of railway or other 


vehicles.” М. Berre. January Jl«t. 
| 2.610. “An improved arm or support for holding telephone receivers or 
transmitters or the like.’ G. T. Moreas. February Ist. 

12,659. “Improvements in and connected with resistance switches for electric 
circuits.“ G. Pace. February ist. 

2,066. “ Dnprovements in brush-holders for dynaimo-electric machines.“ 
Тик Britis "rosso Houston Company, Dimite, (H. F. T. Erben, United 
States.) February lst. Complete.) 

2,073. “ Improvements in electrically operated hand-drills." M. KEMMERHOFF, 
February 1st. 


2,014. "" Improvements in and connected with electric meters of the thermal 
type.” M. Р. Тномхкх. February Ist. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Со., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d 
(in stamps). 


1800. 


8,633. “ Method of exciting alternating current machines.” P. M. J. Boucherot. 
Dated May 24th, 1900. Ina теѓа of exciting single or polyphase alternating- 
current generators or motors, the alternator is combined with a special excitiag- 
dynamo and a compoundage transformer. 4 claims. 


8,634. “Improved method of starting and regalating mnitipkace-current motors. 
P. M. J. Bouoherot. Dated Muy 24th, 1900. Relates d & method ot starting and 
regulating multiphase-current motors, comprising the use of one or more 
specially-driven motors combined with apparatus termed a ''phase trans- 
former." Two “squirrel cage" or other motors are combined to form the 
motor. 2 claims. 


8,552. ''improvemeats la electric arc lampe." Н. Bremer. Da“ ed May Ati, 
1900. Are lamps. A lamp is provided with four carbons, all inclined towards 
an arc which is formed at their iower ends; adjacent carbons are electrically 
connected. The arc is kept down by the magnetic field from a solenoid or one 
or more long pole-pieces, carried by a series electro-magnet at some distance 
above the arc. The pole-pieces are pieces of iron wire strand. in order that 
they may be bent to any desired position. Short carbons may be used, fed 
through a curved holder by & weight or otherwise, springs being placed in the 
curve of the holder to keep them in place. A small metal reflector is placed 
immediately above the arc. The carbons have their ends recessed und pointed 
to fit together and keep in alignment in passing through the curved holder. 
They are made with large proportions of metallic salts or metalloids, as 
described in Specification No. 21,637, д.р. 1899, to give a long arc, and t» produce 
white or light yellow deposits on the reflectors; borax or salts of calcium or 
magnesium with fluorine may be used. The admission of air to the carbons may 
15 шше by open cylinders as described in Specification No. 2,260, A.D. 1900. 

claims. 


9.563. ''An electrolysing process fer zinos aad other salts with soluble anodes.” 
C. D. Abel. (Soo. des Piles &leotriques, Paris). Dated May 24th, 1900. Zinc, tin. 
cadmium, and magnesium, obtaining.—There are at least two porous vessels 
between the anode and cathode, and a continuous flow of a washing-liquid is 
kept up between them. Тһе adodes of copper or other soluble metal, except 
zinc when zinc із to be deposited, are immersed in any conductive liquid, воа 
the cathode of zinc or other metal to be deposited, is immersed in & solation of 
the salt to be electrolysed, which is contained in & porous vessel,and con- 
tinuously flows from one tank to another by means of pipes. Surrounding this 
porous vessel is another one through which the washing liquid flows likewise 
from one tank to another by means of tubes. The washing-liquid may be a 
solution of the salt to be electrolysed, or of water rendered conductive. The 
apparatus is intended to be used with the primary batteries described in R 
fications Nos.79,808, A D. 1897, No. 16,172, A.D. 1898, and Nos. 2,748, and 9,512, 
A.D. 1899. I claim. 


8,607. ''improvements in elestric traction on a road contact or liko system.” 

8. P. Thompson. Dated May 2ith, 1900. Electric railways and tramways on a 

road contact, or like system, with switches operated by magnets on the vehicle. 

Switches; colleotors.—A multipolar magnet on the vehicle is used to excite the 

switches, and it may be combined with tbe collector, but preferab!y & separate 

COGN a is used, so that the road switch boxes need not be insulated. 
claims. 


9,612. ''improvoments in a commutating switoh and combination of electric 
motors and batteries for controlling electric carriages and like purposes." H.F. Joel. 
Dated May 24th, 1900. Relates to means for controlling electric motors and 
batteries suitable for electric carriages, boats, or other machinery. A cylin- 
drical switch, having eight positions, is employed. 8 claims. 


8,647. ''A process of depolarising by liquid circulation ia galvanio batteries.” 
C. D. Abel. (Soo. des Piles Electriques, Paris.) Dated May 25th, 1900. Relates 
to batteries such as are described in Specifications No. 16,172, 4. 0 1893, and 
Nos. 4,748 and 9,512, A. P. 1899, in which depolarising action is effected by air, hot 
or reheated by contact with hot electrolyte, supplied to the battery in various 
ways. This invention consists in substituting the active and rapid circulation 
of the eleatrolyte, preferably hot, in whole or in part for the injection of air, 
described in the prior specti sations, 2 claims. 


9,664. New or Improved dies for making sooketed conduits.” J. Hamblet and 
1. Parkes. Dated May 25th. 1900. A threc-sided socket is first formed by forcing 
clay into a mould, and the body of the conduit is afterwards produced by forcing 
the clay through a die. The rising and falling table is provided with a die or 
core of the internal shape of the socket, and cores or plugs for producing the 
passages are fixed to bridge pieces by the usual bolts. The mould descends 
with the table and socket until it comes in contact with the heads of the sup- 
porting bolts. Holes in the die allow air to escape while the socket is being 
formed, and rounded recesses аге made in the die to produce the rounded ends 
of the partitions, 2 claims, 


9,730. ''imprevemeats in oleotrio switches.” F. S. Worsley. Dated May 
26th, 1900. A switch fitted with a locking arrangement, and is operated by a 
key. lclaim. 


8,731. “improvements in apparatus for use la theeleotro-deposition of metals.“ 
$. 0. Cowper-Coles. (Patent not yet due for sealing.) Dated May 26th. 1900. 
Relates to apparatus of the kind described in Specification No. 21,974, 4. b. 
1898, for depositing metals, such as copper. 3 claims. 


9,744. “improvements in electrio signalling apsaratus.” J. Lea and J. Taylor. 
Dated May 26th, 1900. Relates to electric signalling apparatus for use in com- 
municating to the persons in charge of guns the distance of the object to 
be aimed at. 2 claims. 


9,746. “improvements in electricity meters of electrolytic type." А. Wright and 
Reason Manulacturing Company. Dated May 2 ith, 1900. A mercury voltammeter is 
made with electrodes of mercury separated from one another by two porous 
diaphragms, with the electrolyte between them; the diaphragms may form two 
chambers, which are placed side by side, or concentrically, and contain the 
mercury. 5 claims. 


9,761. ''improvemonis la or connected with switches for electric tramways or 
sectional conductor and like systems.” $.Eyro. Dated May 28th, 1900. Electric 
railways and tramways with mechanically-operated switches.—Switches: The 
switch is enclosed in a water-tight casing, and consists of a disc turned between 
the hinged contacts to complete or break the circuit by a link or other connec- 
tion to a lever operated by the rod on the leading end of the vehicle А catch 
holds the lever down until it is struck by a second rod on the vehicle, and 
springs return the parts. The rods are adjustable so that the vehicle may run 
in either direction. 1 claim. 


9,760. ''improvoments in electrical maximum demand indicators." G. Hoekbam. 
Dated May 98th, 1900. A maximum- demand indicator consists of a float which 
is movable about vertical pivots in a vessel containing glycerine and water, or 
other viscous liquid, and which cartics a pointer over a scale on the front of 
the vessel. The pointer and float are movable in one direction hy & counter- 
balanced arm of a galvanometer needle which is suspended by a torsion wire 
and turned by two stationary fat coils carrying the current to be measured, or 
the current from a thermopile, of which one sevof junctions is surrounded by a 
heating coil carrying the current to be measured. The float moves only slowly, 
and remains where it is placed by the action of the galvanometer. 4 claims. 


9,767. ‘improvements in coupling or connecting electric conductors, cables, and 
the like." T. J. McTighe. Dated May 28th, 1900. A sleeve of soft metal is 
slipped over the ends of the wires or cables to be connected, and subjected te. 
consjderable pressure. 2 claims. | 
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THE AMENDMENT OF THE PATENT 
LAW. | 


Mn. GERALD Barroun's * Bill to amend the Law with 
reference to Applications for Patents and Compulsory 
Licenses and other matters connected therewith," has now 
been printed. 

The improvements in the procedure for obtaining com- 
pulsory licenses from obstinate patentees appear to mark a 
great advance on the old procedure, which was practically 
unworkable. Though the cases may be very rare, where the 
patentee of a valuable invention will refuse to sell, or to 
grant licenses to manufacturers, still such cases might 
occasionally be met with, and the Courts should have fu] 
power to prevent this abuse of the Royal grant. The 
amendments in Mr. Balfour's Bill appear to secure this 
desirable end, without introducing any of the vexatious 
restrictions as to the working of the invention within two 
or three years, such as exist in the Patent Laws of France 
and Germany. 

The remainder of the Bill relates to the examination of 


specifications for novelty, and is not во satisfactory. Every 


complete specification of an invention filed at the Patent 
Office is to be submitted to an Examiner. After mastering 
the contents of the specification, the Examiner is to make 
search among all complete specifications recorded in the 
British Patent Office within the previous 50 years, If the 
Examiner finds among these specifications any anticipation 
of the whole or & part of the applicant's invention, the 
applicant is to be informed, and given the opportunity of 
withdrawing or amending his specification before he receives 
his patent. If, however, the applicant for a patent refuses 
to make any alteration in his specification, although the 
report of the Examiner may have shown him that his in- 
vention is not new, he can still demand his letters patent. 
The only step taken by the Patent Office to protect the 
public from being mulcted by the holder of an illegal mono- 
poly, is the comparatively futile proceeding of causing 
reference to the anticipating specifications to be inserted in 
the specification of the bogus patent. i 
Under the present laissez-fuire condition of our Patent 
Law, there is, as most of our readers know, no examination 
of inventions for novelty. According to the report of the 
Board of Trade Committee which inquired into the working 
of the Patent Acts last year, 12 per cent. at least of the 
patents granted at the present time are in whole or in part 
invalid through want of novelty. The real percentage is pro- 
bably much higher, as the search was confined to a limited field 
and to a limited period. Many, if not all, of these patents 
are taken out as the Committee's report mildly puts it “ for 
objects other than the protection of a real invention." The 
Committee also state in their report that they are of opinion 
that the grant of invalid patents is a serious evil, inasmuch 
as it tends to the restraint of trade and to the embarrass- 


ment of honest traders and inventors, They might have 
C 
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added that the consumers of patented articles are practically 
compelled by the State to pay enhanced prices for such 
articles to a person who is not the inventor, and therefore has 
no proprietary right to any payment whatever over the price 
which would be fixed by open competition. 

This Bill, therefore, though professing to be founded on 
the report of the Board of Trade Committee, fails com- 
pletely to remedy the serious evils which the Committee 
considered to appertain to the granting of invalid patents. 
The endorsement of the specification of the bogus invention 
with references to the anticipating patents appears to us to 
be no remedy. It is not the cost of a search that deters the 
blackmailed manufacturer from resisting the demands of a 
bogus patentee for royalties. In most cases, in fact, the 
manufacturer knows quite well that the invention is not 
new and that the patent is invalid. The real deterrent is 
the fear of a lawsuit and the loss of time and money which 
it involves, even thouch the defence should be successful. 
Complete statistics of the extent to which blackmailing is 
carried by bogus patentees are difficult to obtain, but we 
know of several instances where manufacturers have paid 
considerable sums for royalties on patents which they were 
convinced were invalid, rather than go to the trouble and 
expense of contesting the matter in Court. 

The additional cost of carrying out the scheme of 
examination for novelty proposed in the Bill is estimated at 
about £65,000 per annum. Since an additional fee of £1 
is to be exacted on the sealing of each patent, the cost will 
be thereby reduced to about £50,000 per annum. After pay- 
ing this additional sum the Patent Office will probably still 
have an annual surplus of upwards of £100,000 per annum. 
There can be no objection, therefore, raised on the ground 


that patentces do not pay for the information as to the 


novelty of their inventions which will be supplied to them 
by the Patent Office. In fact, the Patent Office surplus is 
so large that there appears to be little justification for the 
imposition of the additional fee of £1 on sealing. It is 
intended apparently to prevent the bogus inventor applying 
for the seal, i. e., the genuine inventor is to be mulcted to the 
extent of £1, in the hope of frightening the bogus inventor 
out of the field. 'The proceeding is a very unfair one, and, 
morcover, we do not think it will succeed. 

Undoubtedly the bond fide inventor would benefit by the 
cheap search which would be carried out for him under the 
provisions of this Bill, but when we consider that without the 
expenditure of an additional penny, the manufacturing 
public, and the consuming public, might also be protected by 
giving the Patent Office power to reject all inventions or 
parts of inventions that were found to be anticipated, it is 
inconceivable that the Government have failed to intrcduce 
into the Bill a provision to secure this desirable result. 

The dangers of official examination to dona fide inventors 
are evidently greatly exaggerated. Both the United States 
and Germany have had systems of effective examination in 
The industrial progress of both those 
countries in recent years has been so great as to seriously 


force for many yeara. 


threaten our own pre-eminence, especially in the mechanical 
and chemical arts where large amounts of capital are invested 
in patents. In neither of these countries is there any gencral 
movement to abolish examination of patents for novelty. 


Patentees are convinced that it mukes their patents more 


saleable and valuable, and purchasers of patents can buy 
with immensely reduced risk of finding their purchases 
valueless, The average quality of inventions filed in the 
Patent Office will also improve when intending applicants for 
letters patent know that they have little chance of obtaining 
а patent except they have made a real advance on previous 
knowledge. 

‚ We hope that this Bill will be modified in Committee by 
introducing a provision to enable the Comptroller of Patents 
to reject anything in a patent which is reported to him by 
the Examiner as having been anticipated, there being, of 
course, a final appeal to the law officer. We should like to 
sec the field for search extended much beyond 50 years of 
British patents, but even this fraction of a loaf would be 
better than no bread, and the field might be extended after- 
wards when experience showed that search could be made 
effective in the wider extent. 


A PAPER was read by Mr. И. W. 
Handcock upon the above matter on 
the 10th inst. at the meeting of the Newcastle Local 
Section of the Institution of Electrical Engineers. Ihe 
subject is a very practical one, the relations between elec- 
trical matters— legislation and finance—being, us Mr. 
Handcock points out, much closer than many people suppose. 
We must differ from the author in his belief that the 
Electric Lighting Acts of 1882 and 1558 have worked 
well; on the contrary, the 1882 Act may be said not to have 
worked at all, while the 1888 Act, although improving the 
terms under which local authorities can acquire the undcr- 
takings, did not remove the serious difficulties under which 
the industry has suffered from the practical veto and 
preference given to the municipalities. We do not quite 
follow Mr. Handcock in his contention that there is a sharply 
defined line between the engineer, the financier, and the legal 
adviser. They are naturally dependent upon one another ; 
the legal adviser, or in other words, the legislature, prescribes 
what you may do, the financier provides for what /e be 
doue, and the engineer cuts his coat according to the cloth, 
and does what he is able with the means and the conditions 
at his disposal. We endorse Mr. Handcock’s tribute to the 
officers of the Board of Trade; all who come in contact with 
them will bear willing testimony to their courtesy ard 
readiness to deal with every case on its merits, but they are 
restricted in their action by the terms of the Acts of 
Parliament they administer, which were framed in the 
interests of municipalities who have taken full advantage 
of their power to obstruct the industry. 

We are inclined to doubt Mr. Handcock’s assertion that 
the local authority represents the ratepayers in matters 
electrical; as a rule, there is so much apathy and indifference 
on the part of the ratepayers as to who represents thein, 
that the town councils often appear to consider themselves 
as altogether independent of their constituents. Numerous 
instances have occurred—especially within a recent period— 
where the local authorities have been defeated on an appeal 
to the ratepayers to sanction schemes for municipal trading 
in electricity : witness Birmingham, South Shields, Finchley, 
&c. Mr. Handcock thinks that if it is simply a question of 
electric light and power, the local authority should certainly 
be in a position to deal with these commodities themselves 
as representatives of the population within their area. 
Why, one would suppose that there is nothing simpler than 
giving a supply of electricity, and that it is as easy as tar- 
paving a footpath or collecting dust and the rates. We 


Electric Legislation 
and Finance. 
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admit that it is the ratepayer's own fault if he suffer in 
purse by allowing his representatives to trade without 
knowledge—and with his money! 

Mr. Handcock's views on the position of local authorities 
with respect to tramways and light railways require 
reconsideration. He seems to advocate that the traffic 
within the boundary of the municipality should be in their 
hands— with running powers for a company dealing with 
the outside districts—and suggests as a practical scheme, 
that the local authority should allow some of their cars to 
be replaced by those of the company, which he innocently 
believes would present“ по insuperable difficulty.” 


Tuk working agreement to which we 
referred last week regarding the Employers’ 
Federation and the Trades Unions was rejected by the men 
in the ratio of 7,379 to 14,879. The membership of the 
societies involved numbers 110,000, so that only one-fifth 
of the whole were polled. Of the adverse majority 
the bulk were members of the A.S.E., which includes 
90.000 men, so that less than one-sixth of the A.S.E. were 
adverse sufficiently to vote. The apathy of the majority 
may. perhaps, be a good sign, yet at the same time, it is 
just this apathetic majority that lets itself be dragged at 
the tail of the active members’ chariot and drifts into strikes 
azainst its wish. Thus, the voters who do represent the 
active members have shown that they are largely against 
the agreement. 

The 7imes thinks that the negative vote, such as it is, is 
due to the men’s misconception of the piecework clause, 
and that further discussion which is anticipated will, after 
all, bring a vote for the agreement. The agreement was 
supposed to have had its origin іп the idea held by the men 
that the settlement of 1898 was rather harsh. Аз the 
employers were willing to have gone on with the terms of 
that settlement, it seems a pity that the men who proposed 
the new agreement have not secn fit to ratify it. The fact 
that it was provided that no local strike or lock-out should 
be entered npon without reference to headquarters provided 
a great safeguard against Iccal disputes. The reference to 
headquarters must always tend to give time for passions to 
cool. А contemporary suggests that to this very fact may, 
perhaps, be attributed the rejection of the agreement at the 
instigation of the local officials, who, if quarrels are to 
be referred to headquarters, may find themselves in the 
position of Othello, There was a certain childishness in the 
whole plan of the agreement, but this secms to be a feature 


Th. Lebeur Question. 


common to all such, for they appear to be made up of 


permits to do what is sensible and refusals to act foolishly 
that have an air of superfluity abont them. It seems absolute 
folly to require to say anything about the restriction of out- 
put of a machine. If the restriction of machine output is 
right and proper, then the whole machine is a crime, and 
ought never to have been invented. We can understand 
and appreciate fully the attitude of the early machine 
wreckers of the days of Arkwright and of Hargreaves or 
Heathcote, but having accepted the principle of the machine, 
we entirely fail to see reason in restricting the output of the 
iron bezst. Also, upon wbat principle is the doctrine of 
` restriction worked? А machine tool empluycd to make part 
of a locomotive must be restricted. ‘The locomotive, when 
in its turn it is set to work, is, we believe, free from re- 
strictions as to the tonnage it may haul. There is no logic 
in the position. Jt is remarkable that the greatest efforts of 
traces unions have been exerted in wrong directions, e.j., to 
restricting machine output in place of shortening the hours 
cf human toil, which it should be the aim of machinery to 
bring about, and that would have been brought about if all 
clusses had only recognised their community of interests, and 
pat a stop to much unnecessary work which is now done, 


DIA'S PATENT WATERPROOF CABLE. 


Tur St. Helens Cable Company, Limited, are placing upon 
the market a new waterproof cable, which is insulated in the 
following manner :—Next the core is placed a layer of paper 
lapped on in the usual way ; the paper, which is of the best 
quality manilla, is somewhat thicker than is ordinarily used 
and is impregnated before being applied to the cable. After 
the lapping is complete, the covering is again impregnated, 
and is then taped. Over the tape is placed a layer of a 
waterproof. material to which the name of Dialite has been 
given, the composition of which it is not desired to disclose, 
although it is believed to be durable. The Dialite is lapped 
with tape in the same manner as a rubber-covered cable, and 
is then vulcanised in steam. After vulcanisation is com- 
plete, the cable is finished with braiding treated with pre- 
gervative compound in the usual way. 

Mr. C. H. Wordingham, the well-known Manchester 
engineer, has made some tests upon a cable of the following 
dimensions :— 


Diameter of core over outside of strands 0:322 inch. 
Diameter over outside of paper 0:461 „ 
Diameter over outside of tape 0482 ,, 
Diameter over Dialite ... sal - .. 0671 „ 
Diameter of finished cable outside braiding... 0'816 „ 


The above figures give a thickness of wall of 0:069 in. 
for the paper and 0:091 in. for the Dialite. 

The length of cable tested was stated to be 220 yards, 
and the core was composed of 19 strands of No. 16 S. W. G. 

The insulation resistance was measured by a battery giving 
about 600 volts, and the insulation resistance at the end of 
1,2 and 8 minutes’ electrification respectively was found 
to be as follows, the temperature of the water in which the 
cable was immersed being 42° Е. :— 


Insulation resistance 


Of length. Per mile. 
After 1 minute’selectrification 1,265 megs. 158 megs. 
After 2 minutes' i 1,505 „ 194 „ 
After 3 „ ^ 1,707 „ 213 ,, 


The capacity was determined, and found to be 0°0988 
microfarad for the lengths, corresponding to 0°79 micro- 
farad per mile, the temperature of the water remaining the 
game. 

An alternating pressure of 5,000 volta, having a fre- 
quency of about 80 periods per second, was applied to the 
whole length for half an hour without the cable showing 
any signs of breaking down. The pressure was next raised 
until the cable broke down, the dielectric being pierced at a 
pressure between 18,000 and 19,000 volts. _ 

A piece of the same length of cable, which had been 
under water for several days, and for 24 hours immediately 
before the test was made, and to which a pressure of between 
18,000 and 19,000 volts had been applied as described in 
the last test, was cut off from one end, and was bent three 
times in each direction, making six bendings in all, round а 
drum about 74 in. diameter. ‘The drum was actually a 
tapering one, tapering from 7} in. to 71 in. diameter. 
After bending, the length was immersed in water, except for 
about a foot at each end, and an alternating pressure, having 
a periodicity of about 80 periods per second, was applied to 
it. The pressure was raised to rather over 14,000 volte, 
and was maintained at this value for three minutes, when 
the length broke down at a point about 4 ft. 6 in. from one 
end. 

A test which Mr. Wordingham made of a wire insulated 
entirely with Dialite showed this material to have a high 
dielectric strength as well as considerable insulation 


resistance. . 


Mr. Wordingham draws attention to the fact that the 
Dialite covering is thoroughly waterproof ; this is shown 
not only by the tests described having been carried out after 
prolonged immersion in water, but still more conclusively 
by the material having been vulcanised in steam with the 
paper covering within it. Had it been at all pervious to 
moisture, the steam must have entered the paper and 
destroyed its insulation resistance. 

A cable insulated in the manner described has, in Mr. 
Wordinghain’s opinion, the advantages over a lead-covered 
cable of — 

1, Being unaffected by electrolysis, 
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2. Having an insulating surface so that it cannot transmit 
a leak to other cables, nor carry currents that may cause 
the covering to fuse. 

3. It is very much lighter, thus being easier and cheaper 
to handle. 

4. It is much less costly. 

In those cases in which the mechanical protection 
afforded by a lead covering is of importance, the cable 
insulated as above described can be lead-covered, the braid- 
ing then, of course, being omitted. When this is done, it 
possesses the advantage over an ordinary lead-covered cable 
that if there be any defect, such as a pin-hole or flaw in the 
lead, or if the lead be damaged so as to admit moisture, the 
insulation of the cable is unaffected, since the Dialite pre- 
vents the moisture gaining access to the paper. 

He concludes that the invention is a useful one, and that 
ordinary lead-covered paper cables are greatly improved by 
the addition of a layer of Dialite between the paper and the 
lead, while, in many cases, where the conditions are suitable, 
Dialite might with advantage be substituted for lead. 

Station engineers will certainly feel interested in the 
latest type of cable produced by the St. Helens Company, 
and many of them will no doubt wish to put the material to 
the practical test of constant use and lapse of time. 


WORKSOP ELECTRICITY WORKS. 


THE opening of the electric light station of the above town 
took place last autumn, this being the first town in Notting- 
hamshire—excluding Nottingham itself—to adopt electricity 
as an illuminant, Mr. A. B. Mountain, M. I. E. E., acting 


THE ELECTRICAL REVIEW. (Vol. 50. No. 1,265, FEBRUARY 21, 1902, 


with sufficient space available under the existing roof, both 
in engine and boiler house, to add another 300 kw. The 
three-wire system has been adopted with 440 volta between 
the outers, and with the middle wire earthed. 

The building was erected, together with the shaft, by 
Mr. W. Hall, of Worksop. The shaft is 150 ft. in 
height, and 5 ft. 6 in. in internal diameter, a ventilating 
space being left between the inner core and the shaft proper, 
access to which is provided by means of doors let into the 
brickwork. The main building comprises the engineer's 
office and leading-in way fronting the road, the floor above 
this being occupied by the accumulators, Immediately 
behind them is the engine room, 56 ft. long x 28 ft. broad, 
with a height of 22 ft. to the bottom of the roof truss 
This is exceedingly well lit by skylights and windows during 
the day, and by means of two arc and various glow lamps at 
night. The effect is further heightened by white glaze 
bricks, which are used entirely for the walls. The further 
end (towards the river) is at present filled in by a temporary 
wooden structure, which may easily be removed, when neces- 
sary, for extensions. 

For erecting purposes and general work, а -ton hand- 
driven crane, supplied by Messrs. Spencer, of Hollinvood, 
spans the entire engine house. 

On the boiler house side of the engine room stands the 
boiler feed pump and condensing plant, both installed by 
Messrs. J. Carter & Son, of Stalybridge. The former has a 
canacity of 2,000 gallons per hour—with Buffalo injector 
fitted close at hand as a stand-by—and the latter is capable 
of dealing with 18,000 lbs. of steam per hour; it will be 
seen, therefore, that it is amply large enough for the exist- 
ing engine plant. The accompanying illustration clearly 


indicates the design of the pumps. 


» LI 
| 
SS Se San CUMPUR SNC» wo T 7S ЖИЗ "SN 


— or ^ ‚ 
* * зра C 


^ч ~ 


птер" 


1 


тА 
** 


E 


ә 


2805 
Н 
ELD 3! ne фей t 


— — — —— € AAA EU EEMEMYSELE—XLDEILLD|óAh€ÀXCLLAMLLELIIEI X 1! 1 | í í(£í1 a w 


WonESOP.—(ENERATING PLANT. 


in the capacity of consulting engineer, was responsible for the 
arrangement of the whole station, and it was carried out in 
accordance with his designs. 

The capacity of plant at present installed is 350 Kw., 


In connection with the boiler feed pump and condensing 
plant, it will be observed, upon referring to tue illustrations, 
that the valve gear is of Messrs. J. P. Hal! & Ѕоп'в special 
design, the adoption of which results in а lw steam con- 
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sumption very rarely attained by auxiliary plant of this 
description. 

In the boiler house are two Lancashire boilers 8 ft. in 
diameter and 30 ft. long, rated at 300 н.р. each, having a 
working pressure of 125 lbs. per sq. in., with sufficient 
space under the existing roof to allow the present boiler 
plant to be doubled. The boilers are of Messrs. Danks's 
manufacture, with all fittings of the Hopkinson standard 
type, including dead-weight safety valve and low-water 
alarm. 

The switchboard, constructed by Messrs. Clayton & Co., 
of Huddersfield, in accordance with their standard design, 
is of enamelled slate with iron framework. The centre panel 
controls the balancer set, and is farther provided with volt- 


meters and multiple-contact voltmeter switches, to which the 


distributor and feeder pilot wires are brought. A recording 


WOoRKSOP.—HALL DIFFERENTIAL POMPs. 


ammeter is also placed at the bottom of the panel, connected 
between the neutral bus bar and an earth plate, in order to 
indicate the current passing through the earth to the neutral 
bus bar. To this instrument (the range of which is 20 
amperes) is attached a device whereby, should the current 
exceed this amount, a fuse is blown, and the ammeter 
is short - circuited automatically, to prevent its being 
damaged. 

Upon the upper part of the two next panels the booster 
switches and regulators are placed, the lower portions of 
the same panels being devoted to battery regulators and 
switches. Тһе remaining panels control the generators, and 
also carry switches, fuses, and instruments for the four 
distributors and their feeders. 

The accumulators, to which previous reference has been 
made, were installed by the E. P. S. Company; the plates are 
of their K.W.S. type, there being 11 plates per cell. ‘The 
-rating is 180 ampere-hours, and there are 240 cells, sub- 
divided as follows :—212 working, 10 on each end for regu- 


lating, and 8 reserve cells, which are periodically inter- 
changed with others. The function of the battery is only 
to help to balance the load. 

An economiser of Messrs. Green's well-known pattern is 
included with the plant, the scrapers of which are driven by 
a 8-н.р. * Witting semi-enclosed motor. 

The whole of the generating plant has been supplied 
by Messrs. Witting Bros., Electrical Engineers and Con- 
tractors, Limited, of London, and comprises : — Two 
100-kw. steam dynamos, one 150-Kw. steam dynamo, 
together with a balancer booster set with outputs as stated 
below. 

Each of the 100-Kw. dynamos is direct coupled to a 
“Scott & Mountain” high-speed double-acting engine, 
with forced lubrication, running at a speed of 450 revolutions 
per minute. Each engine is provided with а steam separator 
and all usual fittings, an extra heavy fly- 
wheel being employed so that it may 
‘be used in the future for traction 
purposes. | 
The 100-kw. dynamos are six-polar, : 
each with a bar wound slotted armature 
and commutator of hard drawn copper. 
Each brush rod carries three carbon 
brushes held on the commutator by 
the reaction type of brush holder. 
The machines give any output between 
no load and 20 per cent. overload 
perfectly sparklessly without shifting 
the brushes. 

The poles are of cast-steel, in one 
piece with the pole shoes, the bolts which 
hold them in position passing right 
through the field ring. In accordance 
with Messrs. Witting’sistandard practice 
for this size of plant, the beds are 
furnished with faced seatings bolting to 
similar seatings on the engine bed, there 
being an outboard bearing for the dynamo. 
This bearing is of the self- aligning, 
self-lubricating type, the lubrication 
being performed by means of ring oilers 
dipping into an oil well of extra large 
capacity, provided with draw-off cock and 
gauge glass. 

The steam consumption per kilowatt- 
hour at full load actually obtained with 
the above machine on test was 28°6 Ibs. 
running condensing. 

The 150-kw. machine is of similar 
construction, with the exception that 
the pole tips are laminated and the 
number of poles increased to eight, 
the set running at a speed of 400 
revolutions per minute. 

The steam consumption per kilowatt- 
hour at full load actually obtained with 
the above machine on test was 25°8 lbs, 
running condensing. The general design 
of these machines may be seen from the 
foregoing illustration. 

With regard to the balancer booster set, this consists 
of four coupled machines, also of Messrs. Witting's 
standard type, running at a speed of 1,200 revolutions per 
minute. The balancers are each capable of dealing with a 
current of 30 amperes at 220 volts, and the boosters are 
arranged to boost from 0—80 volts with a current of 70 
amperes. The connections to these sets are so arranged 
that either booster may be used by itself, or the boost 
may be varied on either at will without interfering with 
the other. 

The whole of the street cables, junction boxes, &c., have 
been supplied and laid by the British Insulated Wire Com- 
pany, this work being carried out in a most creditable 
manner, and strictly in accordance with their standard prac- 
tice. The arc lamp-posts were also supplied by this firm, 
the lamps themselves being of the Stewart" type. 

A new departure in municipal work, which we believe 
was due to Mr. A. B. Mountain, was made in this town, 
by supplying the first fortnight’s lighting free, the official 
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connection being established and regular supply undertaken 
on October Ist. | 
The whole of the work in connection with the above has 


been carried out under the supervision of Mr. J. P. Crowther, 


the resident engineer, assisted by Mr. Heron. 

In conclusion, we wish to thank both Mr. Mountain 
and Mr. Crowther for their courtesy in affording us 
facilities for obtaining. the data and photographs used in 
the preparation of this article... . 

—Q——————— 


A NEW SYNCHRONISM INDICATOR FOR 
^ ` ALTERNATORS.” к 


Bx FRED. P. WOODBURY. 


WuEN throwing large alternate current generators in 
multiple, it is desirable to have them as near perfectly in 
phase as possible to prevent the welding of the switch con- 
tacts that is likely to occur if the machines are put together 
slightly out of step. — | 

Mr. Paul М. Lincoln, resident electrician for the Niagara 
Falls Power Company, has devised an instrument that not 
only indicates exactly the synchronism of two machines to 
be paralleled, but also shows the relative speeds and the con- 
stantly varying phase difference between the machines 
during the process of bringing them into synchronism. 
The instrument is mounted upon a frame that resembles a 
fan motor, with a dial and pointer replacing the fan. 

Fig. 1 shows a front view of the instrument, with the 
hand at the point of synchronism. Fig. 2 is a back view, 
with the rotor, one bearing and pointer removed and lying at 
the right. The lamp at the top is used for a non-inductive 
resistance ; an inductance coil is placed in the base. A phase 
of each of the machines to be paralleled is connected to the 
four binding posts upon the base. 

Both rotor and stator are built of laminated iron. The 
stator is bipolar, and has winding with a sufficient number 
of turns to produce a strong magnetic field. The rotor is a 
drum-wound armature having upon it two coils set at right 
angles to each other. Three slip rings are fitted upon the 
shaft that connect the coils to the external circuits through 
suitable brushes. The shaft rests in ball bearings. 

In fig. 3 F! is the stator with the coil, Е, upon it. « and 
н are the two rotor coils that revolve in the field of FI. The 
n's are the slip rings and brushes. An end of each of the 
coils, and H, is connected to the middle slip ring, and the 
remaining ends of the coils are connected to the other two 
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slip rings. In series with coil, с, is an inductance, к, во 
proportioned as to produce a lag of the current in coil, G, 
approximately 90° behind the current in coil, H. An ohmic 
resistance, L, is placed in series with coil, H, sufficiently great 
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to make the currents in the two coils equal. The leads from 
K and L then unite. 
J0o use the synchronism indicator the leads from the stator 
are put upon a phrase of one of the machines to be paralleled, 
and the rotor leads connect, with the corresponding phase of 
the other machine. 

When the machines are in synchronism, coil с will stand 
at right angles to the field of rl, and when the machines are 
in opposition, coil с will still be at right angles to pl, having 


turned 180?; thus the rotor will take up intermediate 
positions between these two extremes corresponding to the 
constantly varying phase relations of the two machines, and 
the pointer, moving over the dial, will indicate to the 
attendant the necessary procedure to bring the machines into 
gynehronism. 

. Fig. 4 is a diagram of connections of the synchroniser 
used on the switchboard of the Niagara Falls Power Com- 
pany. The phase relation between either machine and the 
power bus bar may be found by merely inserting the proper 
dynamo and bus bar plugs. At the request of some of his 
professional friends, Mr. Lincoln has made several instru- 
ments in the power company's workshop. 


ENGINEER OFFICERS FOR THE FLEET. 
Bx ROLLO APPLEYARD, A.M.InsT.C.E. 


IT is indeed difficult to comprehend the present attitude of 
the Admiralty, and of the British peoples, here and beyond 
the seas, in regard to the question of obtaining, training, 
&nd  mainteining men and officers 
sufficient in numbers, and adequate in 
qualifications, for the engineering duties 
of our fleet. On a very moderate 
estimate there is, in the engineer branch, 
an all-round deficit of 40 per cent., 
corresponding to a shortage of at least 
600 engineer officers, R.N., 1,000 
artificers, and 16,000 stokers, which 
would have to be made good before we 
could put our fleet to sea with anything 
but skeleton crews. The assumption 
appears to be that in the event of naval 
war, full complements could suddenly 
be recruited, officers trained, artificers 
collected, stokers got together, all for 
immediate service anywhere. There is 
a vain belief that the Royal Naval 
Reserve would fill the gaps. But the 
truth is that, as regards the engineer 
branch, our reserve forces are insufficient 
to man even the reserve merchant 
cruisers—we have thus no real reserve 
of engineer officers, artificers, ог 
stokers for the fleet proper. Pensioners 
and retired naval officers might be furbished up, 
but they, would scarcely affect the present con- 
dition of things, except in so far as they are able 
to take dry billets ashore, thus setting free a few 
younger men from the dockyards for active service afloat. 
The deficit is real, and cannot be denied; it isa standing 
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menace to our existence as an Empire; its reality is not yet 
appreciated, and it is not yet provided against by the 
Admiralty. Whenever the question of the engineering 
personnel of the fleet came up last year for discussion in the 
House of Commons, it was adroitly parried by the Govern- 
ment, and postponed indefinitely, so that the session passed 
without an explanation concerning it. In July, a deputation 
was received by Lord Selborne, and stated the case in 
language that was as concise as it was impressive, but the 
deputation was unable to obtain the slightest confession of 
weakness, or any promise of improvement from the 
Admiralty. 

As regards the average Briton, perhaps it is easy to 
understand a certain lack of interest in such a question. 
After all, it is a technical matter, to be dealt with by experts 
accustomed to engineering problems, and by naval experts ; 
the average householder views it in simple faith, and a strong 
hope that the Admiralty are doing what is necessary. But 
to the average engineer, who knows the meaning of the 
deficit, and who dwells upon the fact that the Admiralty 
Board has not a single engineer officer in its constitution, 
the matter takes a new light, and he begins to wonder 
whether it is not time that a change was effected. Even 
supposing that stokers and artificers could be got in sufficient 
numbers at a moment of crisis, every engineer knows that it 
would be impossible to obtain engineer officers ready made, a 
corps @ élite trained to govern the countless complexities of a 
battleship in action. The time has now arrived for engineers 
generally to tackle a question which the despotic Admiralty 
and the untutored Briton alike fail to grasp, the one 
because they are etiolated by tradition, and the other 
because he cannot learn war except by examples. 

It is not intended here to restate the case for engineer 
officers R.N. ; that has been frequently done during the past 
20 years. Their disproportionalities of rank as compared to 
deck officers, and their classification by Admiralty Regula- 
tions as civil " “ non-combatants,” have been often dealt 
with and denounced in the ELECTRICAL Review. But we 
must draw attention to some recent evidence that deserves 
the attention of every British engineer. To begin with, it 
їз apparent that the Admiralty are, by force of circum- 
stances, brought face to face with the problem attending 
the deficit of officers for the engineer branch of the Navy. 
They are advertising, but so unpopular is the engineering 
branch that the number of applicants is ridiculously small. 
They have lowered the standard of the entrance examination 
into the Royal Naval Engineering School at Keyham, and 
have even invented a system of “ direct entry," but still the 
vacancies cannot be filled. Thus, according to Sir Fortescue 
Flannery, for 200 vacancies advertised last Christmas year 
only nine candidates responded, and so poor was their work 
at the examination, notwithstanding the lowering of the 
standard, that only three were able to pass. This farce is 
being repeated at all examinations, and meanwhile the 
number of our fighting ships is increasing ; gaps have to be 
filled by irresponsible substitutes, and the honour, welfare, 
and safety of our fleet is being entrusted to unqualified 
subordinates. The missing Condor, for instance, carried no 
qualified engineer officer, R.N. 

To the suggestion that the Board of Admiralty is not 
properly representative of the engineer branch of the Navy, 
Lord Selborne replies that the Board has not been, and 
never will be, a collection of the Heads of Departments, but 
that it consists of the Lord High Admiral or a number of 
gentlemen selected by the Crown. The fact is, we care little 
a8 to the constitution of that Board, always provided that it 
is efficient, and that it possesses enough knowlege of men and 
of mechanism to secure to us success in war at minimam 
adequate expenditure. Such defects as we have alluded to, 
permitted in the personnel of the engineer branch of the navy, 
in time of peace, are admitted by such experts as Sir John 
Hopkins, Admiral Fitzgerald, Admiral Henderson, Sir 
Edward Freemantle, Sir Fortescue Flannery, Mr. John Corry, 
Sir Charles Palmer, and by every engineer officer in the 
service to be a grave element of risk; and the weight of 
their testimony is the strongest evidence against the present 
constitutional form of the Board of Admiralty. We want 
the keenest intellects on that Board. The education of the 
дае professional engineer officer R.N. is of higher order 

n that of any officer in either of the Services, and it seems 
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reasonable to suppose that the presence of one or two of these 
gentlemen on the Board would greatly enhance the useful- 
ness of that august body. PM 
Lord Selborne says further, that “the engineer branch 
have already the means of representing their case and of 
putting forward their points” ; from which we are led to 
suppose that he considers that any addition to the Board 
itself from that branch is superfluous. A full account of 
the reception accorded to the deputation is given in an 
appendix to a paper by Mr. D. B. Morison, read before the 
North-East Coast Institution of Engineers and Shipbuilders ; 
and anybody who follows that account and considers the 
remarks of Lord Selborne to the deputation, can judge for 
himself of the utility or otherwise of engineer officers 
* representing their case or putting forward their points“ 
to such despotic potentates. | 

The deficit, the deputation, the dearth of entries at Key- 
ham, and the growing discontent among engineer officers, 
have combined to force the Admiralty to consider the possi- 
bility of a rearrangement of the duties óf deck officere and 
of engineer officers respectively. Their proposition is, that 
gunnery lieutenants are to be responsible for all gun mount- 
ings as well as for hydraulic fittings and connections with 
the guns, and for all hydraulically-worked machines at pre- 
sent used for serving the guns, but not for the pumping 
engines, Torpedo lieutenants would have charge of, and 
be responsible for, the care and maintenance of all dynamos, 
electric motors, electric lighting, Whitehead torpedoes and 
discharges. So much for deck officers. Engineer officers, by 
the same proposition, would have charge of all steam- 
driving machinery, and would be responsible for the 
maintenance and supply of water, electricity or air, at the 
required pressures.. And when dynamos are coupled to steam 
engines they would be responsible for running them, and for 
the supply of electricity at the proper voltage at the 
terminals, What it comes to is that all these officers, 
gunnery, torpedo, and engineer, are to have in future 
engineering duties; but, according to the proposal of the 
Admiralty, the duties of the engineer officer proper are, in 
effect, to be restricted to within the engine room and boiler 
room bulk-heads, There is, however, no proposal to 
rationalise, simultaneously, the rank and status of these 
officers; gunnery and torpedo officers are to continue as 
executive (military) units, and engineer officers are to remain 
classified as “civil” “non-combatants.” In other words, 
gunnery and torpedo officers will carry the titles 
“lieutenant,” and so forth, with the concomitant dis- 
tinguished pretentions; while the engineer officer8 proper, 
whose education, efficiency, patriotism, and pluck, is 
admittedly second to none in either of the Services, will still 
be known as “ Mr.,” or at best as © Esq.," whereby they are 
constantly to be reminded that they are unappreciated by 
their country and despised by the Admiralty. | 

It is to be observed that the tactics followed by. the 
Government last year in excluding this question as far as 
possible from discussion in the House, are in a fair way to be 
repeated the Session. The statement of the First Lord 
of the Admiralty explanatory of the Navy Estimates 1902- 
1903, contains not a single word on this matter. Не admits ` 
that the development of the peace administration must be 
on such lines as make for efficient war administration, and 
yet passes over the 40 per cent. deficit in the engineer 
branch in silence, and asks for just enough men and officers 
to form skeleton complementa for-ships now under construc- 
tion. There are, however, some hopeful passages in his 
Statement, which we most sincerely trust may be translated as 
indicative of an endeavour on the part of Lord Selborne to 
do the right thing in this matter. He reminds us that as 
oars gave place to sails, so sails have yielded to engines, and 
timber to metal. The training of the seamen should, there- 
fore, he says, *be directed towards a knowledge of the 
Structure and machinery of & modern man-of-war, and 
towards capacity and handiness to deal with and repair it." 
If this is true for the men it is trne for the officers, and for 
the Admiralty Board itseif, and it implies that the educa- 
tion and training of all in this class must be revised во as to 
include a sound knowledge of engineering. 

When, however, we turn to that part of the statement in 
which he sets forth.the new scheme of training that is to 
render gunnery and torpedo officers capable of taking over 
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the engineering duties, to which reference is made above, it 
is not clear that they are to receive an adequate mechanical 
training. We note with satisfaction that more time is to be 
given to the study of electricity and its practical application, 
but we should like to feel assured that the course of instruc- 
tion of these men, to whom, prospectively, is to be given the 
care of a large proportion of machinery, will include also a 
thorough grounding in machine construction, steam, and 
hydraulics. 

To the present writer the weakness of the scheme seems 
to lie in the invidious distinction drawn by the Admiralty 
between the gunnery and torpedo branches and the engineer 
branch. Quis separabit? On the other hand, it must be 
admitted that to the American system of unification of these 
branches there are grave objections. For several years past 
the writer has studied this matter, and has suggested an 
alternative to meet the case. Briefly, the suggestion is to 
found a Royal Naval University, a central institution, which 
could, if necessary, have auxiliary colleges situated in the 
Colonies or elsewhere, preferably at the dockyards. The 
new R.N. College at Dartmouth could easily be adapted 
to the purpose. Into this university all prospective 
gunnery, torpedo, and engineer officers would be admitted 
by common entry, and the successful candidates would 


for, say, the first two or three years, take their 
engineering course in common, either ashore ог 
afloat. This would have the advantage of economy in 


professoriates, it would ensure the benefits of camaraderie to 
the cadets, with parallelism of rank, and would engender a 
much-needed spirit of healthy competition amongst them. 
At the end of the second or third year a process of 
differentiation would have to begin, for it is impossible to 
ensure efficiency in working modern mechanism without 
realising that perfection depends upon the efforts of 
specialists. This process, the object of which would be to 
train prospective specialists for torpedo work, gunnery, and 
the like, could take the form of judicious selection by 
examination from amongst the second or third year men, 
moderated as far as possible by the natural aptitude and 
inclination of the cadets, so that as regards the mechanism of 
the ship they would learn something of everything, and 
everything of something. At a pinch, in action, each could 
thus take the other's place effectively, if not so well. It is, 
of course, obvious that the studies could not all be taken at 
Dartmouth, but that could be the central Royal Naval 
University, the alma mater of the mechanician officers of 
the fleet, with branches at the dockyard at, say, Devonport 
and Whale Island. The writer ів confident that such an 
organisation, while settling once for all the differences of 
rank, would ensure honour and popularity to the engineer 
branch of our Navy, so that there would be no lack of 
applicants for commissions in that branch, and the Admiralty 
1 be spared the ignominious task of advertising for 
them. 


I ˙ —ä— . ——— 


DESIGNING OF CONTINUOUS CURRENT 
DYNAMOS. 


By AUBREY CLAYTON, Designer of Continuous 
Current Machinery to Elektriska Aktiebolaget Magnet, Sweden. 


I wave followed with considerable interest the papers read 
at the Glasgow Congress and the discussion resulting there- 
from. I cannot, however, agree with Mr. Rankin Kennedy, 
when he says in the issue of the ELECTRICAL. Review for 
November 20th, that the subject of commutation has been 
thoroughly thrashed out years ago. (п the contrary, the 
problem is yet with us, and a glimpse into the test room of 
the best and most prominent firms, showing the number of 
failures that occur in this line, would convince anyone of the 
fact; hence, any light that can be thrown on the subject, 
especially by men of such practical experience as Mr. 
Hobart and Mr. Mavor, must naturally be welcome. 


Referring to Mr. Kennedy’s rule that the ratio’ should 
C 


not be less than 18,000 to 1 as expressed in C.G.S. units, I 
cannot see any meaning or value init whate-^r. Най с been 


multiplied by the amperes in winding, giving a ratio of 
armature ampere-turns, per pair of poles or per pole, to flux, 
it would have some interest and value, which if not directly 
bearing on the sparking question has at least something to 
do with the regulative qualities of the machine. The 
strength of armature reaction cannot be expressed by the 
mere turns on the armature, for if one has a coil of 10 turns 
with 100 amperes flowing in it, the magnetic result will be the 
same as with 100 turns, and 10 amperes, yet Mr. Kennedy's 
rule would show a 10 to 1 difference. 

To illustrate my meaning, take, for example, a 4-pole 
machine of 110 volts, 5 H.P. and 1,200 r.p.m. The arma- 

; 820 
ture of such а machine has 320 total turns, or — = 80 
turns between the centre of two poles = с. The total flux, 
B, for one pair of poles is 900,000 C. G. S. lines, hence 
ratio? = 0 = 11,200 to 1. 

Now, if the same armature be wound for 500 volte, 

employing 1,600 turns on the armature and having the same 


speed and flux, c will be 2d — 400. 
B, a8 before, = 900,000. 
. Bx 200,000 — 2,240 to 1,* 
С 400 


Had an expression of armature ampere-turns been used in 
the above the ratio would have been the same in both cases, 
or, more strictly speaking, somewhat greater in the latter 
case, as with the higher voltage a better insulation is 
required in the slots, and also with many conductors of 
small wire, the space factor of copper to slot becomes less, 
hence resulting that the 500-volt machine must be rated 
somewhat lower, say, 4 H.P., with as a resultant less amperes in 
the armature conductors. As a further example take 
machine No. 5 from Table XIX. of Mr. Hobart’s paper; 
this is a 4-pole 10-Kw. 550-volt machine, running at 930 


r.p.m. It has а two-circuit single-winding with 585 total 
turns on the armature, hence 
a = 146 turns per pole = c. 


The total flux, n, per pole is 1,570,000 C.G.S. lines, hence 


18030 B __ 900000 
C 146 


Compare with this machine No. 9 on the same list, a 
4-pole — 30 xw. — 115-volt, running at 600 r.p.m. 
This also has a two-circuit winding with 119 total armature 


119 
turns, or rum 


— 10,750 to 1. 


— 29 per pole, while the flux per pole is 
2,550,000 C.G.S. lines, hence 


ratio 2. = 2990000 .. 88.000 to 1. 
С 29 


Had some of the larger machines on the list been com- 
pared with these, there would be an even greater disparity ; 
therefore, it will be apparent that any rule taking account 
merely of the armature turns to form the basis of a ratio 
between armature and field strengths is valueless, the figure 
80 obtained varying as it does between extreme limits 
according to the voltage aud size of the machine. 

Most designers have some rule or other to go by, in most 
cases one based on their own experience, which guides them 
in the right proportioning of field strength to armature 
strength. One, which will be found very good, is the ratio 
of the field ampere-turns (per pole) required to drive the 
impressed flux across the air-gap and through the teeth, to 
the ampere-turns per pole at full load on the armature. 

Thus, suppose a machine has 8,000 amp.-turns per field 
spool, and 5,000 of these are required to drive the resultant 
flux across the air-gap, while 900 are required to overcome 
the reluctance of the teeth; this machine has, say, 60 
turns per pole on its armature in which winding flows a 
current of 100 amps. giving 60 x 100 = 6,000 amp.- 


* These are not hypothetical cases, hundreds of machines have 
been built after this specification and are running, and have been 
for years, with perfect success in all parts of the country. 
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turns per pole on the armature. The field amp.-turns for 
gap and teeth divided by armature amp.-turns 


5.900 
6000 ^ 967. 

This, howeter, and any such rules or constants have, in the 
writer's opinion, abeolutely no bearing whatever upon the 
commutating qualities of the machine beyond preventing 
distortion of the field flux by armature reaction, and hence 
keeping the position of the brushes fixed during alteration 
of the load; they, of course, determine the regulative 
qualities of the machine, just as in the case of alternating 
current generators the regulation is dependent on the relative 
strengths of armature and field. It is possible, however, to 
increase the armature strength to such a degree that no 
sparkless position of the brushes can be obtained. Ав is 
well known, a certain amount of counter-impressed flux is 
required to help the current reversal in the coils undergoing 
commutation, and with every movement forward of the 
brushes to endeavour to get this right zone of commutation 
the demagnetising strength of the armature is increased, by 
reason of its better position in respect to the impressed flux, 
and the field so weakened will be further distorted. For 
this reason it is desirable to keep the ratio value of 


Field ampere-turns for gap and teeth 
Armature ampere-turns 


fairly high. If it is desired to have no shifting of the 
brushes it should not be less than ‘7 in Jarge machines to 1 
in small sizes, Many machines, especially so-called traction 
generators, may be seen running in which the ratio is much 
less than the above, but such machines, although usually 
stated to require no shifting of the brushes, have a position 
for no load and one for fall load, this being in most cases 
only known to the station attendants who look after the 
machine. It will be at once apparent from the foregoing 
that no such rule as 1 centimetre gap per 10,000 armature 
ampere-turns is required. To produce the necessary ratio a 
long air-gap with low density may be employed ora short 
one with a high density. The writer, however, believes 
that a short gap with high density is preferable, as in such 
there is less liability of the flux being distorted by reason of 
armature reaction than in the long gap of low density. It 
must not be lost sight of, however, that with a short gap of 
high density and highly magnetised teeth one always runs 
the risk of inducing large eddy currents in the pole faces if, 
as is most generally the case, the latter be of solid cast-steel 
or even of cast-iron. In small machines the length of air- 
gap is generally determined by these eddy currents when 
the pole face is not laminated, and asthe magnetising energy 
required for machines of, say, 5 Kw. down to 1 Kw. comes 
out at approximately 3 to 7 per cent. of the total output of 
the machine, and of this 3 to 7 per cent. at least 2 to 5 per 
cent. is expended in overcoming the air-gap reluctance, con- 
siderable importance attaches to the shortening of it so far 
as is possible. If, however, by shortening the air-gap one 
increases the pole face eddy current losses, it may happen 
that no great gain in efficiency is obtained ; on the contrary, it 
may easily be lowered, for after a certain minimum limit of 
gap has been passed these losses go up very rapidly, whereas 
the gain effected by diminishing the gap is only proportional 
to the amount it is shortened. Reasoning out from this it 
follows that to produce the best machineone musteither employ 
laminated pole faces or else use partially closed slots, 
which eliminate these losses to a great extent, but here we 
are met with the difficulty of extra expense in manufacture 
entailed thereby ; on the one hand by extra’ machine work 
required for the laminated poles, and on the other by the 
extra cost of hand-wound armatures necessitated by having 
partially closed slots against those having former-wound coil 
windings. With solid pole faces and open slots, short gaps 
can be used without incurring trouble from eddy current 

losses, by keeping a comparatively low density in the teeth, 

and having many slots of small breadth instead of a small 

number of broad ones. Thus with teeth measuring 10 to 

12 mm. from centre of one tooth to centre of the next, and 

a density of 15,000 C.G.S. lines per square cm., a gap of 

2°5 mm. can very well be taken. In large machines it 

is seldom that trouble arises from polé face losses. 
An idea existein many minds that well saturated teeth are 
a preventative of sparking, on the ground that the reluctance 


in the teeth is so increased by the high density, that little or 
no further flux due to self-induction of the coils undergoing 
commutation can be created therein. That this is most 
obviously erroneous, is evident, as the position of the coils at 
the instant of commutation is, at no load, midway between 
the pole tips, and at full load only just in that fringe of 
field required to overcome the flux due to reversal of the 
current. The result of having impressed flux in the teeth 
during the period that the coil in the adjacent slot is under- 
going commutaion, is at once apparent in a display of fire- 
works, if the brushes be moved forward under the pole face, 
thus bringing the zone of commutation into an impressed 
field, while the machine is under load. 

That having the teeth highly magnetised does apparently 
belp to improve commutation is undoubtedly the case, but 
the reason may be found in that by so doing, one prevents 
distortion of the impressed flux, as previously explained in 


Armature amp.-turns 


The mere fact of the teeth themselves being near saturation 
point has nothing to do with the matter, and this can readily 
be proved by taking a machine in which the ratio of field 
amp.-turns for gap alone to armature amp.-turns is high, 
running it as a generator and weakening the field so as to 
bring the voltage down while maintaining the same arma- 
ture ampere output, thus decreasing the tooth densities while 
having the same amount of current to commutate. If the 
ratio of field amp.-turns for gap to armature amp.-turns be 
fairly high, it will be surprising how far one can come down 
on the saturation carve without sparking. 

The cost of a machine for a given output and speed can 
be greatly reduced by using a high strength of armature as 
compared with field, and hence the utmost importance 
attaches to being able to just use the maximum without 
incurring any risk of bad commutation. It is all very well 
to speak of putling enough stuff in, but in these days of 
keen competition the maker, who endeavours to keep up the 
quality of his machines by an indiscriminate liberality in 
the use of material, will find himself badly left. As an 
example of what can be done by judicious designing may 
be mentioned the case of a machine, the specification of 
which the writer went into and revised on the lines of 
having the maximum permissible armature strength as set 
forth herewith, the only alterations made being an increase 
of the armature diameter and a shortening of the poles 
(the machine was of multipolar type). The result was that 
with the same amount of material the machine built after 
the revised specification gave 20 per cent. more output, ran 
cooler and had 2:5 per cent. higher efficiency than before, 
while the commutation was perfect. This example is the 
more striking as the origina] was a well designed modern 
machine and quite up to date, baving been designed and 
built in 1901. 


ELECTRICAL COMPANIES AND RESPON- 
SIBILITY FOR ACCIDENTS. 


[Ву Оов LEOAL CONTRIBUTOR. ] 


THE recent disastrous accidents at Liverpool, in which 
several passengers on an electric railway lost their lives, 
must naturally turn the attention of all who are interested 
in the progress of electricity to the question of the legal 
responsibility for accidents, The loss occasioned to an 
electric railway or tramway company by payment of 
damages to unfortunate sufferers is as nought when com- 
pared to the loss of prestige which follows in the wake of a 
fatal accident, To old-fashioned railway companies, whose 
claim to the public confidence is well established, a collision - 
or other catastrophe is but of passing moment; but to 
electric railways, which are hardly out of their ‘ teens,” 
permanent injury and disaster may follow. 

To the engineer, however, must be left the task of so con- 
structing his railway or tramway that accidents cannot 
occur ; it is the part of the lawyer to point out the extent of 
the company’s liability for the more immediate consequences 
of an accident. 
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A short survey of the law relating to the legal liability of 
electric railway, tramway, and lighting companies for the 
different kinds of accidente which may from time to time 
occur, may, therefore, be found useful. As the application 
of electricity for commercial purposes is of comparatively 
recent date, it is not possible to eite a host of authorities 
from the law reports. Nevertheless, the more important 
cases which have arisen in the past 20 yeara have generally 
been dealt with in the columns of the Review, while the 
principles applicable in such cases can be deduced from a 
consideration of the bitter experiences of railway, horse 
tramway, and gas companies. 

With regard to electric railways, their position is very 
similar to that of an ordinary railway. Subject to the 
provisions of the private Act under which they work, they 
can be held liable in damages to the persons who are injured 
in any accident which arises through the default or neglect 
of any of the company’s servants. Negligence on the part 
of a signalman or of a platelayer may, therefore, involve a 
serious loss to the company. It is obvious, however, that 
the tube railways, which already confer such a boon upon 
Londoners, are free from many of the sources of danger which 
involve risk to passengers above ground. Platforms of the 
same level as the carriage floor, the maintenance of traffic on 
the loop system, the presence of a careful official at every 
door and elevator, reduce the element of danger to a 
minimum. The stoppage of a train in the tube, however, 
and the consequent necessity of conducting passengers 
through а dark passage between live conductors may ex- 
pose them to imminent risk. In such circumstances it is 
probable that the company would be held responsible for all 
injuries and damages which might ensue. | 

Tramway companies next demand attention. Owing to 
the fact that the most important part of their business is 
carried on in crowded thoroughfares, these bodies are con- 
tinually exposed to risk of accidents which may involve pay- 
ment of heavy damages. In what are commonly known as 
* running-down " cases the ordinary rule of law, which bids 
the Court to have regard to the contributory negligence of the 
party injured, may sometimes serve to protect the company. 

The liability of tramway companies for accidents 
occasioned during the construction and working of their 
system is clearly enunciated in Sec. 55 of the Tramways Act, 
1870, which provides that the promoters or lessees, as the 
case may be, shall be answerable for all accidents, damages, 
and injuries happening through their acts or defaults, or 
through the act or default of any person in their employ- 
ment by reason or in consequence of any of their works or 
carriages, and shall save harmless all road and other 
authorities, companies, or bodies, collectively and individu- 
ally, and their officers and servants from all damages and 
costs in respect of such accidents, damages and injuries. 

Tais section is incorporated with every private tramway 
Act, and although it forms part of a statute which was 
passed when electric trams were not thought of, its provi- 
sions extend to such companies, 

It is obvious that short- circuits from the trolley wire 
are a fruitful source of accidents, but if it can be shown 
that the short-circuit was caused by the wire of a telephone 
company falling across the trolley wire, the tramway com- 
pany are not liable. In Bedworth & Son v. the National 
Telephone Company * an action was brought against the com- 
pany for the price of a horse killed by an electric shock. It 
appeared that a broken telephone wire which fell upon the 
horse short-circuited a trolley wire belonging to the South 
Staffordshire Tramway Company, who were joined as defen- 
dants to the action. The County Court Judge held that 
the telephone company were guilty of a trespass in allow- 
ing their wire to touch that of the tramway company, and 
held them responsible in damages. 

Reference to the American Law Reports furnishes a 
number of cases in which the liability of electric tram- 
way companies for. street accidents has been considered. 
Thus it was decided that a street railway company was not 
chargeable with negligence where its car was in perfect 
order and condition, suitably equipped, and operated with 
the use of proper signals, at a lawful rate of speed, by & 
motorman who kept a sharp look out, but was unable to 


* The Evectricat Review, February 25th, 1898, р 601. 


stop the car in time to prevent а collision with the vehicle 
of one who suddenly drove upon the track [Cawley r. La 
Crosse, City R. Co., 77 N.W. 179, 101 Wis. 145]. The 
principle here laid down would probably be adopted in our 
own Courts, due regard being had to the fact that, short of 
stopping altogether, the * motorman " has no way of avoid- 
ing & collision. The driver of a vehicle, on the other hand, 
can effect a lateral escape from a collision. How far the 
tramway company has a “paramount” right to use the 
space between the tracks has not been decided in this 
country. In America, however, there is authority for eaving 
that a driver may drive his carriage in the street car tracks 
if he takes due care to avoid an undue interference with the 
superior rights of the company, and to avoid a collision, and 

while so driving is entitled to protection against such a 
negligent operation of strect cars as will inevitably lead to 
his injury [North Chicago Street R. Co. v. Zeigir, 78 Ill. 
App. 463]; and in the case of Goldrick z. Union R. Co. 
[37 Atl. 635], it was decided that a street-railway company 
owes tothose travelling inthe streets thedaty of exercising dae 
care in the operation of its cars not to injure them, notwith- 
standing its paramount right to the space between the tracks. 

The laying or repairing of a tramway track involves the 
uprooting of streets. When operations of this kind are 
being carried on, it is necessary for the company to fence of 
such parte of the rond as are under treatment, and to pro- 
vide such lamps, &c., at night time as are necessary to pre- 
vent any risk of danger to those who are using the roadway. 
Provisions to this effect are inserted in every statute under 
which a tramway commences its undertaking ; and even in 
the absence of any clause providing that they shall be liable, 
an Act of Parliament confers no implied right upon the 
company to create & nuisance or carry out their works in 
such a manner as to be a source of danger to the public. 
Moreover, the company cannot escape responsibility by 
entrusting the performance of such works to a contractor. 

. Fortunately for those who use the highways in this 
country where electric tramways are ia operation, the 
strength and stability of the poles in use is such that the 
risk of their falling and causing disaster is very small indeed. 
It is not necessary, therefore, to deal with the consequences 
of their accidental fall. 

As manufacturers of a “commodity —if electricity can 
be properly so called—which may escape and do damage to 
lives and property, tramway .companies (and the same 
observation applies to electric lighting companies) are exposed 
to common law risks. ' 

On the well-known legal principle tbat applies to a man 
who brings a dangerous commodity on to his own land or 
otherwise deals with anything which in escaping may cause 
damage to other persons, such companies may be held liable 
for injuries occasioned to a telephone company by the passage 
of powerful currents along cables in the neighbourhood of 
telephone wires, and the consequent disturbance of the tele- 
phone system. This point was decided in the National 
Telephone Company v. Baker, where it was alleged and 
proved by the plaintiffs that their telephone system in 
Leeds had been seriously interfered with by induced 
currents from neighbouring cables.“ Owing to the insertion 
of protecting clauses in recent private Acts and provisional 
orders there is now very little danger of future trouble from 
this source ; but, as we have pointed out, the right to com- 
pensation depends not upon the existence of a protective 
clause, but upon an early principle of the common law. 

With regard to electric lighting companies, the conditions 
under which tbeir business is carried on render them 
even less exposed to actions for damages than the two classes 
above considered. Once their mains are successfully laid, 
and interference with the streets is no longer necessary, their 
liabilities to the public, as represented by their consumers, 
become for the most part contractual. Cases have arisen, 
however, in which the undue exercise of powers, or the faulty 
execution of the work which they are authorised to carry out, 
has given rise to actions for damages. 

As to the relationship of company and consumer, it is 
obvious that damage caused by а бге started by в short- 
circuit on the consumer's premises may be laid to the com- 
pany's account, if it be shown that the short-circuit in 


° Nevertheless, the plaintiffs were non-suited.—EDs. 
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question was Oocasioned by the want of a fuse for the 
insertion of which the company were responsible. Negli- 
gence of the company’s workmen in and about the consumer's 
premises may also mulct the company in damages. 

Accidents are sometimes caused by explosion of gas in 
street boxes, and the attempt is made to prove that 
ignition was due to sparking from electric cables. We are 
not aware of any case in which an electric company has been 
fixed with liability in this way. In а case which was heard 
by Mr. Justice Day and a special. jury at the Bristol Assizes, 
on February 27th, 1901, an action was brought to recover 
damages for injury caused by an explosion of gas. The 
accident took place at a spot where, in 1899, an electric 
tramway.company had opened up the road for the purpose 
of laying an electric cable, The jury found a verdict for the 
plaintiff, with damages £200, but the question of the 
tramway company’s liability does not seem to have been dis- 
cussed, although it was proved that at the time when the 
works were in progress, there was a strong smell of gas in 
the trenches. | 

Seeing that the primary cause of any such disaster ia tbe 
escape of gas, it ів not likely that an electric supply company 
would ever be held entirely to blame for injuries caused by 
an explosion. 

With regard to damage caused by the electrolytic action 
of escaping currents on neighbouring gas and water pipes, 
this is now generally provided forin the provisional order under 
which the lighting company carry out their undertaking. 


By a clause, which is common form in all such orders, the 


company is made liable to all gas and water companies in 
respect of all damages which can be proved to have arisen 
from this source. | 

With respect to overhead wires which are used in some 
districts for the purpose of transmitting currents at high 
pressure, the precautions usually taken prevent any risk of 
accident. It is to be observed, however, that such wires can 
only be suspended over private property with the consent of 
the owner of that property, and it is probable that the 
agreement made between. the company and the land owner 
will provide for the consequences of such accident. Electric 
cables can only be suspended above ground in accordance 
with the rules aud regulations laid down by the Board of 
Trade, and where electricity is supplied under a provisional 
order, and the mains pass over roads and strcets, the consent 
of the local authority must be first had and obtained. If, 
however, the cables are erected by а company supplying elec- 
tricity on their own account without a provisional order, 
mains which are high enough not to interfere with the traffic 
can i be stretched across roads and highways out- 
aide the County of London, without the consent of the high- 
way or other local authority. 


CORRESPONDENCE. 


Technical Terminology. 


When any doubt arises about the meaning of a word or 
symbol, the inventor’s meaning should be referred to, and if 
the terminology has not appreciably changed in the interval, 
the inventor's meaning should be retained. Honour to whom 
honour is due! In the paper read by Mr. W. M. Mordey 
before the Institution of Electrical Engineers on May 28rd, 
1859, the following passage occurs :— | 


PERIODICITY. 


Some confusion is caused by the various ways in which rates of 
alternation are expressed, it being often quite uncertain whether 
periods or balf-periods are referred to when “alternations” or 
reversals” are spoken of. This confusion should be avoided by 
using the term “ period," which has, I think, always been taken as 
expressing the complete cycle, or the changes undergone by a simple 
rectangle or elementary armature rota'ed from zero through a com- 
plete revolution in a simple magnetic field. To save confusion, I 
always write it thus ~ ; and I would suggest that this sigu be used 
unless a better опе be forthcoming, and that we agree to speak of 
periods, instead of alternations or r versals, and of j eriodicity 
instead of frequency or rates of alternation or reversal. 


- 


Since that date compositors have been accustomed to 
whittle down 88 if they have not got а ready made ~ in 
their fount. Mr. Mordey did not expressly state that ~ 
means “ periods per second,” but it is quite clear from the 
context that he so uses it. | 

There is something to be said for “ frequency ” as being a 
less pedantic word than “ periodicity,” but the pair of words 
* period" and “periodicity” go excellently together, and 
avoid the confusion of the expressions “ frequency " and 
„cycles. I doubt whether “ frequency is longer estab- 
lished than “ periodicity.” | | 

I do not think that the writer of the article is right in 
putting “ juice as a synonym for “ P. D.,“ or pressure, &c. ; 
it is generally used for current, and is a delightfully modern 
adaptation of “electric fluid." 

X. Y. 7. 


[Seeing that, Mr. Mordey's intention was the same as our 
own—namely, to secure uniformity—we are pleased that he 
should receive due credit, where an improvement has 
resulted, but we would willingly have spared him the asso- 


cCiation of his name with that unfortunate and obsolescent 


Symbol. We cannot quite agree with our correspondent 
that the context shows the original meaning to have been 
periods per second ” ; it appears to us that the sign ~ was 
intended to graphically represent a “complete cycle," includ- 
ing a positive wave and a negative wave. In the paper 
referred to, however, Mr. Mordey uses the symbol indifferently 
for“ periods” and for “ periods per second”! Again, we fail to 
find confusion in the expressions “ frequency " and ©“ cycles.” 
As for “ juice," we must confess to but a limited acquaint- 
ance with American slang, and it is well known that a /i//le 
knowledge is dangerous. But suppose, for example, an 
American electrician were connecting up an electrostatic 
voltmeter or testing a cable; would he not call upon his 
assistant to switch on the juice, or juice," 
although no current could or would flow? We are reminded, 
in this connection, of the British term **fluence," which has 
a very static flavour, and is used in a similar way. 

Our grievances were not exhausted in our article last 
week; we had not expressed our preference for “ polyphase ” 
in place of the hybrid “multiphase”; for ‘stationary 
transformer " in place of static transformer; for“ direct 
vice continuous current; and во on.—Eps. ELEc. Rev. ] 


Fault Finding. 


I notice in your issue of the 7th inst. a letter by ** Mains," 
criticising a letter by me in your issue of 24th ult. I shall 
be pleased if he will explain how to locate a fault within а 
few yards by testing a long length of cable with an ohm- 
meter. In the breakdown criticised an ohm-meter and 
generator were used when 'the cut-and-try method was 
started at service boxes to find the faulty length, but I have 
known mains, which have had an insulation resistance of 
over a megohm when tested this way, to break down under a 
pressure test of less than their working voltage. 

Faults have occurred in consumers’ premises often enough 
to make it worth our while to send men round to examine 
disconnecting gear, &c., and, as a rule, it saves time to dis- 
connect consumers’ transformers instead of disconnecting the 
outer from earth at the works, or the split fittings on outer 
in boxes, with the possibility of finding the fault between 
inner and outer only, and not to carth. The telephone 
method would probably be'the best to locate a dead short 
to earth, but there are difficulties in testing this way with a 
faulty main which only breaks down under pressure. It 
would be very interesting to have the methods adopted in 
various towns for locating faults published, in your paper, 
but I think the cut-and-try method (at joint boxes, if 
possible, replacing the short faulty piece when found) is 


very generally used. 
os А Station Engineer. 


The Economy of Isolated Electric Plants. 

In view of your article on the above subject in your 
current issue, it may interest you to have the working 
results of a London installation, of which I have had charge 
for some years. 
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The plant consists of three Babcock & Wilcox boilers, 
supplying steam to three Willans direct coupled sets, and one 
horizontal engine, driving dynamo by belt. Total, 450 J. H. P. 
The plant supplies current for lighting only. 

No accumulator battery is employed. Three engines being 
run on load, and the fourth kept as stand-by. 

The plant runs on an average 10 hours per day during 
9 months of the year, and 14 hours per day during the 
three winter months. 

The following is a copy of my analysis of costs for the 
last three years :— 


1898. 1599. 
Capacity of plant installed ... 75 Kw. 140 Kw. 
Maximum load observed 50 Kw. wea 90 Kw. 
Total electricity generated .. 84,564 units .. 131,8:6 units. 
Per Per 
Cost. 1898. unit. 1899. unit. 
£ s. d £ s. d. d. 
Coal and other fuel ... 346 16 0 98 526 15 0... 95 
Oil, waste, water and 
stores 85 3 5... 24 ., 17818 3 . 32 
General repairs and 
renewals... 5015 0 14 135 10 7... 24 
Wages chargeable to 
generating costs. 244 0 0 69 308 15 0... 56 


— — — ————— 


Works cost.. 726 14 5... 2°05 ... 1,149 18 10... 2707 
Depreciation ... 210 5 0... 59. 293 11 O.. :53 
Rental value of engine 

and boiler house. 75 O 0... ‘21... 100 O 0... 18 


Total costs £1,011 19 5... 2:85 £1,543 9 10... 2°78 


ANALYSIS OF Costs, 1900. 


Capacity of plaut installed ... 
Maximum load observed й 
Total electricity generated ... 


we 215 Kw. 
. . 137 Kw. 
154,002 units. 


P 
Cost. 1900. unit. 

£ s. d d. 
Coal and other fuel i is 745 3 0 1:15 
Oil, waste, water and stores .. 199 2 3] 41 
General repairs and renewals... M 77717... HO 
Wages ани to generating costs 376 14 6 .. 58 


Works cost 1,405 13 4)... 2°24 
Depreciation... s 344 1 6 .. 53 
Rental valueof engine and boiler house 115 0 0 .. 1l 
Total coste .-£1,864 14 104 ... 288 


The saving in comparison with taking the same current 


from the supply mains for the above years, was as follows :— 


1898 = £740 2s. 3d., 1899 = £1,202 19s. 9d., 1900 = 
£1,343 128. 74d. 

The Supply Company's charge was 5d. per unit. It 
will be noticed that these figures agree in a remarkable 
manner with those of the American plant quoted in your 
article. 

W. Newton Dumaresq, 
Chief Engineer, Derry 4 Toms, Kensington, W. 


Improved Testing Tank. 


In the letter which appeared in the ELECTRICAL REVIEW for 
February 7th, 1902,16 is stated that it was not contended that 
with Mr. Lindley’s device the normal conditions could be ob- 
tained atthetimeof starting upthegenerator. Ifthisisso,thenI 
claim an advantage over his tank, because, as stated in my 
last letter, in my case the temperature of the electrolyte is 
practically the same at the finish as at the start under any 
load, since it only requires more water passing through the 
tank when running a larger dynamo; therefore it is not 
necessary to wait for the temperature constant, and by having 
a scale marked on the screw showing the distance required 
apart of the electrodes, for any given load, I do not see any 
reason why this could not be set at the commencing of the 
run. 

Your writer must know that when starting up a new 
engine and dynamo on trial, there is a possibility of a 
stoppage, and should he have to shut down for a time, say 
half an hour or more, during this time of stoppage the 
temperature will be rapidly falling „so that by the time he is 
ready to start up again he will find the load has considerably 
altered, therefore he must run then on a part load for some 
time, waiting for the temperature to come up to the last 


temperature readings, or again go through the trouble of 
bringing the electrodes together, and after a short space of 
time, commence to open them apart, until the required load 
is once more set, which is a waste of time compared with my 
arrangement, in which the temperature of the electrolyte is 
always down to its normal state, either during a run or 
stoppage. | 

With regard to the amount of water passing through the 
tank, those figures given are only in the case of running & 
very large dynamo, and asa vast quantity of energy has to 
be dissipated, it is absurd to attempt to show that he could 
deal with this amount of energy, and keep the temperature 
down, without an equivalent amount of water. But why 
should this be considered waste, since it was shown that the 
water was drawn from some source, say the condenser well, 
and after passing through the tank it ran back into the well 
again, therefore incurring practically no waste. 

As to the half-hour longer run, I imagined that the 143? F. 
rise was a gradual one from the commencement to the finish 
of tlie run, hence my conclusion ; but your writer states this 
was not so. The great increase of temperature was during 
the first 20 minutes' run, even with the cooling apparatus at 
work. Then I can only say that it shows what a very feeble 
effect it has on the rising temperature, and it also shows that 
the temperature constant is fixed, not by the cooling device, 
but the amount of radiation which takes place after the 
temperature rise. 

Dealing with the latter part of his letter, in which he 


. Says that I am discreetly silent upon the sloppy state outside 


the tank, I can only say that such a state of affairs should 
not be allowed to exist. If the tank is watertight, which it 
should be, then with an overflow twice as large in the bore 
as the feed pipe, also 3 in. below the top of the tank, and 
providing the overflow is clear, there need not be any fear of 
the tank overflowing, and as nothing is put into the tank or 
taken out beyond the water flowing through, why on earth 
should there be anything approaching a sloppy state ? 

. One thing cannot be denied, and that is, the nearer you 
can keep the temperature of the electrolyte down to its 
normal state, the better the results all round must be, and 
this can only be done by having a good supply of water, 
which should (I should say) pass into the tank forming the 
electrolyte. 

Ву so doing, as every one knows, the d water would go 
to the bottom where the heat is generated, and force the 
warm out through the overflow, then this must have a far 
greater effect in keeping the temperature down with a less 
quantity of water than any device which operates ut one end, 
and the heat is generated at the other, besides a waste of 
two-thirds of the tank. 

In the tank that I have mentioned we have run two 
small dynamos with different voltages, both running at the 
same time, and either can be stopped or started without 
affecting the other. I have tested а large number of 
dynamos, alternators and continuous current machines, both 
on the wire resistances and on water resistance, and can 
safely say that water is much better than wire resistances 
for getting a steady load. 

Yrreb, Electrician, 

Dirmingham. 


PARLIAMENTARY. 


OPPOSITION TO PRIVATE BILLS. 


A VERY large number of petitions have been lodged in the Private 
Bill Offices of the Houses of Lords and Commons praying to be 
allowed to be heard in opposition to various Bills before the Select 
Committees which will be appointed to consider the measures. The 
Newport and Swansea Corporation are opposing the South Wales 
Electrical Power Distribution Bill; the Brighton Corporation, the 
Brighton and Rottingdean Seashore Railway ; and the Middlesex 
County Council and a number of Urban District Councils, the Bill 
of the North Metropolitan Electric Supply Company. There were 
six opponents to the North Metropolitan Tramways Bill, including 
the County Councils of London and Middlesex and the National 
Telephone Company. Five petitions from Urban District Councils 
are deposited against the Middlesex County Council tramways. 
The measure of the Newcastle-on-Tyne Electric Supply Company is 
opposed, amongst others, by the promoters of the Northumberland 
Electric Power, the Newcastle and District Electric Lighting Com- . 
pany, and the Northern Counties Electricity Supply Company. 
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The L.C.C. is opposing the London & Tilbury Railway Bill, with 
three other opponents. 'The Salford Corporation seek to be heard 
against the Manchester and Liverpool Electric Express Bill; and 
the London and North-Western Railway, the Eccles Corporation, 
and the Stretford Urban District Council petition against the Man- 
chester Corporation tramways. Eleven opponents have already 
appeared against the Metropolitan District Railway Bill, including 
the London Electric Supply Corporation, the Kensington and 
knightsbridge Electric Lighting Company, the promoters of the 
North-East London Railway, and the L.C.C. There are already 
nine opponents of the Metropolitan Railway Bill, amongst them 
being the Middlesex and London County Councils and the Baker 
Street and Waterloo Railway. All the London County Council 
measures will be fought. The Crystal Palace Electric Supply Com- 
pany is in the field against the Council's General Powers Bill; the 
Central London Railway and the Paddington Corporation is 
opposing the Tramways and Subways Bill; and the Stepney Corpora- 
tion and the Metropolitan Electric Supply Company, the Council's 
Electric Supply Bill. The Great Eastera Railway will oppose the 
Norwich Corporation (Electric Tramway) Bill, and the Southport 
Corporation, with others, seek to appear against the Southport and 
Lytham Tramways. Amongst the opponents to the Cavehill and 
Whitewell Tramways, is the National Telephone Company; the 
Great Western Railway is against the Cornwall Electric Power Bill; 
the London and North-Western Railway against the Frdington 
Tramways; and the Great Northern oppose the Finchley Improve- 
ment Bill. Already there are eight petitions against the Gloucester 
Electric Power Bill, and nearly 30 against the Kent Electric Power 
Bill, in the latter case the opponents include the Chatham, 
Rochester, and District Electric Lighting Company, the Isle of 
Thanet Electric Tramways, and a large number of corporations and 
other local bodies. Eight petitions are lodged against the Leicester 
and Warwickshire Electric Power Bill, including one for the 
Warwickshire County Council. Nearly 40 petitions are lodged 
agaiost the Brompton and Piccadilly Circus Railway, most of them 
being from property owners. The North and South Shields Electric 
Railway is opposed by the Tyne Improvement Commissioners, and 
others. The Edgware and Hampstead Railway is opposed by the 
Hampstead Borough Council and the Midland Railway ; the Great 
Northern and City Railway, by the North London Railway; the 
Great Northern and Strand, by the Borough Councils of West- 
minster and Holborn; and the King's Road Railway, by the 
Metropolitan District. Hailway, and the Westminster Borough 
Council There are about 50 petitions against the London United 
Railways, including the County Councils of London and Surrey, 
the Westminster Electric Supply Company, Baker Street aud 
Waterloo Railway, the promoters of the Charing Cross and 
Hampstead Railway, the Metropolitan District Railway, and the 
Brompton and Piccadilly Circus Railway. The Piccadilly and City 
Railway has against it the Metropolitan District Railway, and the 
Brompton and Piccadilly Circus Railway ; while the Gordon Hotels 
Company is opposing the Baker Strcet and Waterloo Railway Bill. 
The South Wales Electric Supply Company is opposing the Aber- 
tillery District Council Bill. The Bradford Corporation in their 
Bill have as opponents the Leeds and Pudsey Corporations, some 
Urban District Councils, and the Great Eastern Railway. 
The City and Crystal Palace Railway will be vigorously 
opposed by the City Corporation, the competing railways, the 
City and Brixton Railway, the Midland Railway, and the promoters 
of the North-East London Railway Bill. Twenty-four petitions 


are lodged against the City and North-East Suburban Railway, in- 


ciuding those of the Metropolitan Railway, the Great Eastern 
Railway, the L.C.C., and a number of local bodies. There are 16 
petitions against the Central London Railway, the opponents being 
the Kensington and Knightsbridge Electric Light Company, the 
Notting Hill Electric Light Company, the Metropolitan Railway, 
the Metropolitan District Railway, the Brompton and Piccadilly 
Railway, and a number of others. The Charing Cross, Hampstead 
and District Electric Railway has eight opponents, including the 
Baker Street and Waterloo Railway Company. The North-East 
London Railway (No. 2) Bill is being opposed by the promoters of 
the City and North-East Suburban Electric Railway, the Metro- 
politan District Railway, and the Brompton and Piccadilly Rail- 
way. The Lancashire and Yorkshire Railway is opposing the 
Manchester District Telephone Board. The Central London Rail- 
way has a number of opponents, including the Hammersmith 
Borough Council, and the same Council is opposing the Charing 
Cross, Hammersmith and District Electric Railway. A very large 
number of petitions are lodged against the City and North-East 
Suburban Electric Railway (No. 2). 

The Standing Orders Committee has decided to allow Standing 
Orders to be suspended in the case of the West Ham Corporation 
Bill and allow the Bill to proceed. Powers are taken to extend 
the electric lighting and tramways undertakings. 


On 13th inst. Mr. Jeune, the examiner, found that Standing 
Orders had been complied with in the case of the Newcastle-on- 
Tyne Electricity Supply Bill, which gives the Neweastle-on-Tyne 
Company various fresh powers. 

Ou 13th inst. the Donegal Railway Bill and the North Stafford- 
shire Tramways Bill were found to have complied with the Standing 
Orders of the House of Lords. 

The following Bills came before Mr. Jeune on 14th inst. for proof 
of compliance with Standing Orders :— 

Сатећі and W hitewell Tramuways.—To empower the Cavehill 
and Whitewell Tramways Company to work their tramways by 
electricity, and raise £63,000 additional capital.—Standing Orders 
were found to have been complied with. 

Northumberland Electric Tramways.—The necessary proofs of 


compliance with Standing Orders were given in the case of this Bill, 
which empowers the Northern Counties Electric Supply Company, 
Limited, to construct tramways from Morpeth to Bedlington, Beb- 
side to Blytb, and Ashington to Newbiggin. 

Tyneside Tramicays and Tramroads Company (New Lines and 
Extensions).—A Bill to empower this company to construct a number 
of new tramways, and to raise £60,000 additional capital.—Stand- 
ing Orders were found not to have been complied with, and the 
Standing Orders Committee will accordingly have to decide whether 
the Bill shall be allowed to proceed. 


The following Bills came before Mr. Campion on Monday for 
proofs of compliance with Standing Orders of the House of 
Commons :— 

City and Priston Itailway.—The Standing Orders were found to 
have been complied with in the case of this railway which 
authorises the company to abandon portions of their authorised 
undertaking, and to enter into agreement with the City and South 
London Railway. 

Derbyshire and Nottinghamshire Electric Power Bill.—The necessary 
proofs of compliance were forthcoming in this case. The Bill bas 
already been described in the ErEcTBICAL REVIEW, the object 
being to repeal certain portions of the company's Act of 1901, pro- 
hibiting the erection of generating stations on land other thau that 
described in the schedule. 

Hove, Worthing and District Tramways.—In this Bill it is sought 
to construct certain new tramways in lieu of vhe existing tramways, 
and to work the same by electrical energy. Power is also sought to 
construct a number of new tramways. It was found that Standing 
Orders bad not been complied with, and the Bill will accordingly 
have to go before the Standing Orders Committee, who will decide 
whether it will proceed. 

Electric Lighting (London) Bill.—On Monday the above important 
Bill came before the Examiner. The object of the Bill, which is 
& Government measure, is to provide for the adjustment in accord- 
ance with changes of boundary effected under the London Govern- 
ment Act, 1899, of the area within which the local authorities and 
companies are authorised to supply electricity. Clause 1 provides 
that where by reason of any alteration of boundary under the 
London Government Act any area, being part of the area of supply, 
of a metropolitan borough council has become situate outside the 
borough, that area (except as otherwise provided) shall be from 
January Ist, 1903, transferred to and become the area of supply of 
the borough council in which it has become situated if the council 
is authorised to supply electricity within the borough, or if not 
that of the company authorised, but only if the area of supply of 
the council or company adjoius the transferred area. Clause 2 
enacts that where by reason of any alteration of boundary a part of 
the area of an authorised company, or an area in regard to which 
no order exists becomes situated in a borough for which the local 
authority is the authorised undertaker, then such areas shall become 
part of the area of the council. The section shall not, however, 
apply in the case of an area being part of the area of supply of a 
company where (a) the area consists of a whole parish or the gre- ter 
part of a parish; (^) where the company is authorised to supply 
within the boro gh in which the area has become situate or any 
point adjoining the area. "The provisions of Clauses 1 and 2 as to 
transfer shall not in the case of any part of an area of supply in 
which mains or other works suitable to and used for the supply of 
electricity have been laid down or executed before the Ist day of 
January, 1902. The Board of Trade may, if they think it expedient, 
confirm (a) any agreement for the transfer of any part of an area of 
supply of one company to an area of supply of another com- 
pauy, made with a view of making the boundaries of metro- 
politan boroughs; and (ò) any agreement for the trans- 
fer of an area which would have been so transferred 
under this Act if mains or other works suitable to, and used fur, the 
supply of electricity had not been laid down or executed therein 
before January lst, 1902. Clause 6 gives the Board of Trade power 
to postpone thetransfer of any area if application is made before 
April Ist, 1903, to the effect the council or the company to whom 
the transfer should be made under the Act is unable to give a 
proper supply of electricity within the area. The same clause also 
provides that, when the effect of any transfcr is to separate any 
works of an authorised council or company from their area of supply, 
or when it is proved to the satisfaction of the Board of Trade that 
it is convenient that any mains used for the purpose of supply in 
an area of supply of a council or company should continue to be laid 
in a transferred area, the Board of Trade may order the council or 
company to have the same powers as before the transfer with regard 
to the breaking up of streets, «с. All questions arising out of the 
Act with reference to transfers will besettled by the Board of Trade. 
Standing Orders we:e found to have been complied with. 


LONDON AND BRIGHTON ELECTRIC RAILWAY BILL. 


On Monday Mr. Campion, the Examiner, commenced the con- 
sideration of the London and Brighton Electric Railway Bill, to 
ascertain whether Standing Orders had been complied with. There 
were several memorials alleging non-compliance, the principal 
objectors being the London, Brighton and South Coast Railway. 
The chief allegations of the company were that the promoters had 
omitted certain buildings from the plans, and that other plans were 
incorrect and mi-leadiug. 16 was further alleged that the Brighton 
and South Coast Railway had power totake water from the river Mole, 
and that the promoters had not “referenced” in respect of their 
rights in regard to that river. Another allegation was that the 
statements by the promoters as to à number of houses occupied by 
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the working classes which would be taken in tho course of the 
construction of the new line, were incorrect in several particulars. 
The promoters of the Bill were represented by Mr. Tetley, 
Parliamentary agent, and Mr. Cripps, K.C., appeared for the London, 
Brighton and South Coast Railway. 

The inquiry was adjourned. 


On Tuesday the consideration of the Bill was resumed, and the 
examination was again adjourned. 


LEGAL. 


CHARLES BRIGHT & Co. 


Ввғове Mr. Justice Byrne, on Thursday last week. In this case 
the River Plate Construction Company and Bright's Light and 
Power petitioned for the compulsory winding up of the company.— 
Mr. Greenwood appeared for the company, and asked that the peti- 
tions might stand over for a fortnight. The only person who knew 
the circumstances was Charles Bright, who was now being examined 
before the magistrate at Guildhall. He was instructed to say that 
Mr. Bright had been approached with regard to making an 
affidavit, but they had been unable to get one from him because 
he was in Holloway, and only his solicitor could see him.— 
Mr. Justice Byrne asked for the names of the directors of 
the company.—Mr. Greenwood said they were Mr. Moreno, 
Mr. Rowland Hastings, Senor Rehdor, and two other gentle- 
men, but he was instructed that they had all been comparatively 
recently elected.—Mr. Justice Byrne said the petition had 
been standinz over for some time now, and at the end of a fort- 
night counsel for the company might come with the same story.— 
Mr. Greenwood said no harm could possibly be done, bec use there 
was a provisional liquidator.— Mr. McSwinney, in support of the 
petition of the River Plate Construction Company, said that his 
clients were creditors of the company, which was incorporated in 
November, 1898, with a capital of £200,000, divided into 20,000 
shares of £10 each. He submitted that no defence to the 
petition had been shown.—Mr. Justice Byrne pointed out 
to Mr. Greenwood that he had failed to give evidence to 
support his bare statement that there was a good defence. 
Mr. Greenwood replied the defence seemed to be a judgment debt. 
No doubt it would be the plea either of accord and satisfaction or a 
set off. Might the matter stand over in order that he could get an 
affidavit filed ?—Mr. Justice Byrne said he could not adjourn the 
case. It was a perfectly clear case.—Mr. Greenwood replied he was 
told that the defence would be that the petitioner owed a larger 
sum to the company than was due to him. A discussion then 
followed as to on which petition the order should be made. Mr. Eve, 
K.C., said it was most important that the winding-up order should 
refer back to the earliest date; Mr. Bright had transferred 6,000 
of his shares to a young lady typewriter in his office, and he (the 
learned counsel) wanted to ask him something about that.—Mr. 
Justice Byrne thought it would be best to make the usual compul- 
sory order on both petitions, as they appeared to have been adver- 
tised together. Order accordingly. 


CHAS. BRIGHT'S TRUSTEE v. MORENO AND ANOTHER. 


THIS case came before Mr. Justice Buckley in the Chancery 
Division on Saturday and Monday last, an action brought by the 
trustee in Mr. Chas. Bright's bankruptcy for a declaration that 
1,003 fully-paid shares held by the defendant, Mr. Joaquin Fermin 
Moreno, were the property of the bankrupt, and belonged therefore 
to the trustee. · His Lordship gave judgment for the plaintiff with 
costs. 


IN re THE MADEIRA ELECTRIC LIGHTING Company, LIMITED. 
HanrrAx JOINT Stock BANK v. THE COMPANY. 


IN the Cbancery Division of the High Court on Tuesday this action 
came before Mr. Justice Byrne on & motion for judgment, and Mr. 
Percy Wheeler said he moved for judgment in default of appear- 
ance in the above action, which was one by debenture holders. The 
matter was before his Lordship last monih, when a receiver and 
manager was appointed. The plaintiffs were the holders of 211 
out of the 300 debentures, and interest was in arrear. He, thcre- 
fore, asked for judgment in the cominon form. Mr. Justice Byrne 
made the order asked for. 


MEEK, JonES & Co. v. SNEPPER. 


THIs case was tried on Monday in the Brompton County Court by 
his Honour Judge Stonor. Plaintiffs were electricians, &c., of 
Blackfriars Road, and defendant a hairdresser, of Brompton Road. 
When defendant took the shop he engaged plaintiffs to tit it up with 
electric light and do other work in connection with the basins, &c. 
In addition to work included iu an estimate there was a charge of 
£3 128. 9d. for extra plumbing work. The action was brought in 
the High Court for £24 odd, and was remitted under Order 14 on 
defendant paying £8 10s. into Court with a denial of liability. 
There was a counterclaim for £21. 

ARTHUR JONES, having given evidence, denied іп cross- 
examination that the £3 128. 9d. was for work included in the 


a 


estimate, although the price included “all necessary plumbing.” 
He employed a proper plumber. He did not know that the plumber 
put his foot through a ceiling. 

BAMUEL Рналво, in plaintiffs’ employ, said defendant called at 
plaintiffs. Witness saw him. There were to be 10 lights, but it 
was altered to eight 16-candle and one 32-candle light, for £10. 
He said he had an offer for the plumbing, and suggested plaintiffs 


should do it for £4. That was agreed. Then there were enamel 


letters put on the saloon window, the extra plumbing work, &c. As 
to a hole in a water pipe, defendant caused that by knocking a nail 
in it to hang his coat on. 

Several witnesses were called for the plaintiffs. 

DEFENDANT said the charge was to be £9 for nine lights. The 
£3 12s. 9d. work was included in the £4 for plumbing. The whole 
came to £14 105., and plaintiffs gave him credit for a payment of 
£6. That left £8 108., the amount paid into Court. The counter- 
claim was for £2 for the hole caused by the plumber putting his 
foot through the ceiling; £2 108. for the holes bored and not 
stopped in another ceiling—bored to find rafters for electric fittings; 
£4 damage to the wall-paper, caused in connection with a hot- 
water arrangement in the shaving saloon; £1 15s. for each of two 
marble slabs damaged, and damages for loss of business through 
plaintiffs taking so long to do the work that he had to shut at 
5 p.m., as there was no electric light. 

His HoNovR said the claim for damages must go. 

That part of the counterclaim was abaudoned. 

His Honour found plaintiffs were entitled to £8 10s., and gave 
them judgment for that amount. On the counterclaim he found for 
the defendant for £5 10s., with costs. 


WILKINSON v. TRE MAYOR AND CORPORATION OF NREWCASTLR-ON- 
TYNE. 


IN the Chancery Division on Monday and Tuesday this case came 
on for hearing before Mr. Justice Joyce. 

Mr. Younger, K.C., and Mr. R. J. Parker appeared for the plain- 
tiffs, and Mr. Hughes, K.C., and Mr. T. Watson for the Corporation. 

Mr. YOUNGER, in opening the case, said the action was brought 
by the plaintiffs, a firm of solicitors in Newcastle-on-Tyne, for an 
injunction to restrain the defendants from permitting a certain 
double line of tramways which they had laid down in alleged con- 
travention of statutory powers comprised in an Act of Parliament 
passed in 1889. The plaintiffs were the owners in fee simple of 
valuable property situate at the corner of Pilgrim Street and 
Moseley Street, Newcastle, the site of which they purchased in 
1898 for £20,000. On this site the plaintiffs built offices, the ground 
floor being occupied by the Norwich Union Fire Office, and the rest 
of the building by other tenants. It was incumbent, said the learned 
counsel, that express notice should be served on the frontagers in 
regard to this tram wa,, which must be not less than 9 ft. 6 in. from 
the pavement. The defendants denied having contravened the Act, 
and traversed the other allegations in the statement of claim, and 
said that the construction of the tram lines was completed before the 
action was commenced. The learned counsel said that if the work 
of the Corporation was to be justified under Sec. 7 of the Act, it 
must be on the ground that it was a junction. He submitted it was 
not a junction. The word “junction” used in the Act of Par- 
liament showed that it meant in every case a point of contact 
between two lines. There was one junction expressly pointed out 
on the deposited plan, and this was a junction in Pilgrim Street, 
to the south of the plaintiffs’ premises. The Court could not 
construe the words works or conveniences” in Sec. 7 of the Act 
so as to extend toa fresh line of tramways. If these tramways 
remained opposite the plaintiffs’ premises, the free access to them 
would be practically cut off so faras carriages were concerned. The 
injury thus caused would be accentuated if the original design of 
the plaintiffsin regard to their property was carried out and the 
premises now occupied by the Norwich Union Fire Office and others 
were converted into shops. Since the action had been commenced 
the plaintiffs bad been served with another frontager’s notice by 
the Corporation, who were now promoting a Bill in Parliament to 
authorise the construction of the tramways they had already made. 
He asked his Lordship to grant the plaintiffs the relief they 
sought. 


Mr. Huaues, for the defence, submitted that the Corporation, in 


applying to Parliament, were simply striving to put their rights 
beyond dispute, and that the works complained of were necessary 
aud proper junctions. 

In the result his оврѕнир, after hearing evidence, gave judgment, 
ordering the Corporation to remove 80 much of the rails not shown 
on the deposited plans as was within 9 ft. 6 in. of the footway ; but 
he suspended the operation of the injunction over August 31st, and 
gave defendants liberty to apply for an extension of the time. 

In the meantime the defendants undertook not to use the piece of 
the tramway in question. The defendants were also ordered to 
pay the costs of the action. 


LAING, WHARTON & Down, LIMITED, v. SPIERS & PND, LIMITED. 


THE case of Laing, Wharton & Down, Limited, v. Spiers & Pond, 
Limited, came before the Court of Appeal, composed of the Master 
of the Rolls and Lord Justice Mathew on Saturday, the 15th inst., 
on appeal of the plaintiffs from an order of Mr. Justice Jelf, in 
chambers, dated January 23rd, 1902, atlirming the order of the 
Master on a summons for directions whereby he ordered that the 
action should be stayed and referred, under the terms of the con- 
tract, to the engineer of the defendants, 
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Mr. Spencer Bower appeared as counsel for the appellants, and 
Mr. Montague Lush for the respondents. 

It appeared, from the statement of Mr. Spencer Bower, that the 
action was brought by the plaintiffs, a firm of electrical engineers, 
to recover from the defendants £1,576 3s. ld, the balance they 
alleged to be due to them under two contracts, one in respect of 
work done in the electric lighting of the Hotel Metropole at Black- 
pool and the other in respect of work done at the Granville Hotel, 
Ramsgate. 

Lord Justice Матне said he understood that the action was 
stayed by the Master and the judge because of the arbitration clause 
in the contracts. 

Mr. Spencer Bower said that was so, and what he wanted to get 
out of, if he could, was a reference to the engineer of the other 
party. He should ask their Lordships to say that, as there were 
points in dispute under the contract not referred to the defendants' 
engineer, the whole of the matters must be tried. If there were 
some matters referred to the arbitrator under the contract, and some 
not, there was authority for saying tbat the Court would not order 
two fights, but would direct that the whole of the matters in dispute 
should be tried together in the ordinary way. He should ask the 
Courtto say that the action should proceed, and then, if necessary, 
be referred to an official referee. The learned counsel went on to 
state that the plaintiff company went into liquidation before the 
work in question was completed, and the defendants alleged tbat 
the work was not properly done, and called in other contractors to 
complete it. Apart from the question of defective work, there were 
numerous questions with regard to the work and the prices charged 
for it. The defendants had paid, during the course of the work, 
£500 on account in regard to each of the contracts to the plaintiffs. 
The learned counsel said that one of tbe main questions in dispute 
was as to extras or additional work, which he contended was 
not under the arbitration clause referred to the engineer of the 
defendants. The only things referred to that gentleman were dis- 
putes relating to the quality of the workmanship and materials. 

The MasrE&R oF THE RoLLs: Your point is that he is not 
appointed arbitrator to decide whether extras were or were not 
extras? 

Mr. SPENCER Bower: Yes, that is the whole point. 
anxious that the case should go before an official referce. 
only consentto that course, but ask for it. 

Mr. Lusg submitted that on tbe proper construction of the con- 
tracts, the question of extras was referred to the arbitrator, viz., the 
defendants’ engineer. 

The MasTEB or THE Rorrs, in giving judgment, said he thought 
it was clear from the termsof the contract that the parties intended 
that all disputes arising under the contracts should be referred to 
ihe defendants' engineer, and that the plaiutiffs must submit to his 
jurisdiction. 

Lord Justice MATHEW concurred, and the appeal was dismissed 
with costs. 


I am most 
I not 


BUCHANAN & CunwEN v. HUGdIIES. 


In the Westminster (London) County Court, on Wednesday, his 
Honour, Judge Wood fall, had before him the case of Buchanan and 
Curwen v. Hughes, which was a claim for 20 guineas for plans 
supplied. Ё 

CHARLES CURWEN said he was а member of the plaintiff firm of 
electrical engineers carrying on business at 68, Victoria Street, S.W. 
On April 204 last he had an interview with the defendant, Mr. 
Hughes, of Whitehall, Crawley, Sussex, in connection with the 
latter's intention to have an installation of electric lightiug at his 
house. They went over Whiteball" together, and wituess was 
directed to prepare plans of the electric lighting plant, and also to 
draw up a schedule of the lamps. The plans were made and handed 
over to the defendant. Subsequently, witness was told tbat another 
firm's estimate had been accepted. Witness asked for the return of 
the plans, and after a time received them. Не then found unmis- 
tikable signs that they had been copied. In the centre of various 
of the circles were pin-holes, which had not been there when the 
plans were delivered over. Having found that the plans had been 
made use of, wituess applied to defendant for the money for the 
plans aud the other work done. Twenty guineas was a fair and 
reasonable price to charge. 

His Honoor: Would you have prepared plans like this if you 
bad been instructed only to give a tender for the wiring of the 
house ? 

WiTNESS: No, sir; these plans have nothing to do with the 
wiring. Ishould have prepared a schedule of lamps in any case. 

Cross-examined, WiTNEss said his firm would have made no charge 
for the plans if their estimate had been accepted. | 

ALEXANDER SHaw, who drew up the plans, described the 
method by which those delivered to defendant were prepared. The 
drawing was traced, and photographed by an arc lamp. Thus, on 
the completed plan, which was coloured by hand, there could not be 
any pin holes at all, except to make a copy. 

DEFENDANT stated that he showed the plans to Mr. Radford, a 
member of another firm competing with the plaintiffs, and allowed 
him to take the plans away with him, but did not in any way 
authorise him to copy them. 

His Honovr: You used plaintiffs’ plans to cut their prices down. 

Cross-examined, Witness could not say why he did not reply to 
plaintiffs’ letter, in which they said he had copied the plana. 

His Honour: It imputes a mean trick to you. 

After farther cross examination, his Hoxour said: Defendant 
bas admitted that he made use of the plans by giviug them to 
Radford. | ; 

Mr. RADFORD said he ultimately obtained the work for his firm. 


They were not consulting engineers, but electrical. He had the 
plan (on linen) made, but he should certainly say that it was not а 
copy of plaintiffs plan. His draughtsman had plaintiffs’ plan 
before him. 

Finally, his Honour gave judgment in favour of the plaintiffs 
for £14 14s. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WIE ENDING FEB. 19TH, 1901. * WBEK supine FEB. 18TH, 1902. 


Alexandria .. a Value £154 Adelaide Vs .. Value £403 
i Teleg. wire.. .. 145 » Teleg. cable .. ee 249 
Amsterdam .. vá Kir . 204 Amsterdam.. A Es P 88 
Bangkok  .. va or Vs 48 Auckland и 80 
Boca. Teleg. mat. .. 543 Bangkok 26 
Bombay $4 x 135 Bombay ae s si . 400 
Brisbane. x «s . 100 Buenos Ayres. Teleg. mat. 289 
11 Teleph. mat. . . 150 Calcutta. bs vs .. 400 
Buenos Ayres. 'l'eleg. mat. 300 es Teleg. cable.. „ 100 
» Teleph mat. 250 Cape Town. is vi . 418 
Calcutta .. ks m . . 2,124 " Elec. cable -- 160 
i Teleg. wire .. .. 176 we Elec. tramway mat. 955 
Cape Town .. v «5 .. 1,410 Carlskrona. Teleg. wire 7 
Christchurch Ah. “a ss 17 Cocos. Teleg. apparatus . . 241 
Christiania. Teleg. wire .. 133 East London a T . 274 
Colombo  .. EN i .. 120 Fremantle .. PE i . 410 
Copenhagen. Tcleg. wire $a 18 ! Ghent jx Se “ә x 10 
Durban à = Ps .. 1,391 Gothenburg. Teleg. wire, 132 cwt. — 
Fremantle. Teleph. mat. . 414 Grenada. ‘Telephones .. ae 14 
Flashing ©» E "m 18 Hamburg .. = ss "S 21 
Genoa x Vx - Ji 72 Jamaica. Elec. cables .. . . 4,219 
Gibraltar .. Е - s әз Melbourne. Teleg. wire . . 1,750 
Hamburg. "eleg. mat... . 676 Monte Video РЕ 725 25 40 
Hong Kong.. iis ys .. 112 Nagasaki... is ese эө ©0 
Launceston.. m es .. 100 Otago.. s aci 80 
Malta.  ..  .. 16 | Para. Teleg. cable 69,000 
Melbourne .. m ee .. “802 Perth.. КА va T .. 140 
ў Teleg. cable .. 1,087 Port Said ic Vs 23 25 
Nagasaki y ix 25 80 Reval.. M ar s . 204 
Otago.. ee vs . 204 St. Petersburg a s 10 
Pirieus, Teleg. mat. T 40 - Teleg. wire .. 100 
Port Elizabeth  .. КА coe 11% Shanghai ys zs e 687 
Rotterdam. Teleg. wire x 46 Sydney e" os x .. 437 
Sandakan .. “a Р ss 20 ? 
Suscho. Teleg.cable .. .. 1,112 
Shanghai VEU. aa жеи 812 
Singapore .. x Уз —% 90 
Stockholm .. ia 34 ce 23 
Sydney аз js . . 1,220 
Syra. Teleg. mat. i 9¹ 
Wellington .. m 2 . H | 
Total n £11,603 To:al os £60,163 
——— | — 
Foreign Goods Transhipped. 
Paris. Elec. mat. Fremantle. Elec. mat. Value £188 


.. Value £250 
Perth. Elec. tram mat. - 80 


Total 


| 


.. £330 

Bankruptcy Proceedings.— The first meeting and 
public examination in the case of Herbert Cooke, electrical 
engineer, Birmingham, are arranged for February 26th and March 
13th respectively at Birmingham. 


Dissolutions and Liquidations.—At a meeting held 
on 11th inst., in London, it was resolved that the Sussmann Electric 
Miners’ Lamp Company be wound up voluntarily, with Mr. R. W. 
Fea as liquidator. 

Messrs. C. B. King, jun., & E. К. Smith (C. B. King, jun., and 
Co., electrical engineers, Hampstead) have dissolved partnership. 
Mr. Smith will carry on the business under the old style. 


Blackpool.—We understand that Messrs. Rowland Carr 
and Co., electrical iron founders, of Lime Street Square, E.C., have 
sscured the contract for the supply and erection of an artistic 
covered way and arcade for the Blackpool Gigantic Wheel,” 
Blackpool. The entrance will be lighted and ornamented by 
hundreds of electric incandescent and a large number of arc lamps, 
and will no doubt be a very fiae example showing how a handsome 
cast-iron structure can be made more beautiful by the aid of 
electricity. 


Books Received.—“ Le Mois Scientifique et Industriel,” 
January 25th, No. 5. Paris: 23, Boulevard des Italiens. 2 fr. 

“ Annual Report of the Smithsonian Institution for the Year 
ending June 30th, 1900." Washington: Smithsonian Institution, 
1901. 


Catalogues and Lists.—The new electric heating and 
cooking catalogue of the General Electric Company (1900), Limited, 
has now been issued, and its special feature is the complete manner 
in which the various apparatus is listed and standardised. Of 
course, some of the articles described may be termed luxuries, but 
there are others, such as saucepans, frying pans, fish kettles, hot 
plates and many commonplace kitchen utensils, The G.E.C. electric 
radiators have already been described in these columns, but there 
are several forms for industrial applications, such as ship radiators, 
car heaters, electric irons for domestic and laundry purposes, glue 
pots, «ealing-wax heaters aud so forth. Allof the apparatus detailed 
in the list are of British manufacture. 

The Foster Eugineering Company, of Newark, U.S. A., has 
forwarded to пз an illustrated catalogue in which are detailed the 
Foster pressure regulator (reducing valve) and other specialities for 
steam, water, gag and air. 
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From Messrs. Reavell & Co., Limited, of Ipswich, we have 
received a copy of their new catalogue, in which are given notes on 
the design and build of their engine, the economical results and the 
general advantages attending its use. The Reavell engine has quite 
recently been described in the columns of this journal. Amongst 


the recent orders executed or ia hand are engines for the following . 


town lighting plants:—Heckmondwike, Horsham, Hey wood, High 
Barnet, Dartford, Sutton Coldfield, Grays Thurrock, Aston Manor, 
Llandrindod Wells and Gravesend; also for the following 
Asylums:—Chadwell Heath, Suffolk County, Norfolk Couaty, 
Brook wood, Burnley Union Workhouse, “с. 

Pamphlet No. 118 of the B.T.H. Company gives particulars of 
their various standard field rheostats. 
We have received from Messrs. O. Berend & Co. a copy of their 
No. 26 trade price list of Hartmann & Braun's portable moving- 
coil instruments, type W. Also jrom the same firm there has come 
to hand a trade list cf the “Oberon” arc lamps and arc lamp 
accessories. 

Messrs. Monté Callow & Co., of Ludgate Broadway, E.C., are send- 
ing out lists giving revised prices for ammeters, and describing the 
“ Perfecta " motor starters and shunt-field regulators. 


Dia's Patent Safety Gloves.—For some time past the 
St. Helens Cable Company, Limited, has been experimenting with 
& rubber glove which should combine the high insulating qualities 
of pure Para rubber with some material to take the actual wear and 
tear which would otherwise fall upon the rubber, and it is now 
putting on the market what is called Dia's patent safety glove. 
Every one of these gloves is tested with 5,000 volts before leaving 
the works, and has attached to it a brass label bearing the number 
of the test certificate, which is also sent out with the glove. For 
high pressure switchboard work such gloves are absolutely indispen- 
sable, and they might also, with advantage, find & place on all 
electric trams, to be used in cases of emergency. So far as we are 
aware, no other gloves on the market are tested with 5,0C0 volts, 
and in a great number of cases they are not electrically tested at all. 
A sample glove has been forwarded to us which we regard as greatly 
superior to any similar article previously brought to cur notice. 
We are assured that it was tested with 8,000 volts alternatiug cur- 
rent for five minutes without breaking down. 


Dinner.—The first annual dinner of the London Elec- 
trical Contractors’ Association was held at the Hotel Cecil on the 
13th inst, the president, Mr. W. R. Woodward, occupying the 
chair. There were nearly 200 guests, including Prof. rerry aud 
Mr. Theodore Beran (President of the U.S. Supply Dealers' 
Association) and & considerable number of British manufacturers 
were present. After an excellent dinner, followed by the loyal 
toasts, Mr. G. Douglas Bate proposed ''The Association." Pointing 
out that the ordera received from contractors form a minority of 
the orders received by manufacturers, he suggested that the 
Association was asking a lot" in restricting the grant of trade 
discount, and must be prepared to give a quid pro quo. In reply, 
the President said they were asking nothing but their rights, which 
they were determined to defend; it was a shame that less than half 
the ordere came through contractors, and the sooner this was set 
right the better for all. Replying for “The Visitors," proposed by 
Mr. W. W. Strode, Prof. Perry said that the со tractors’ contention 
was founded on common sense. If the object was merely to increase 
their profite, he had no sympathy with them; but if they were 
trying to enable better work to be done, he was with them every 
step. Replying also to this toast, Mr. Theo. Beran paid a high 
tribute to the commercial probity of British tradesmen, which was 
looked upon by his compatriots as the highest among the 
nations. The President and Mr. Oppenheimer paid glowing compli- 
ments to the hon. secretary, Mr. E. J. Hogan, which were 
enthusiastically endorsed by the meeting, and the proceedings 
closed with the toast of Тһе President," proposed by Mr. Gillard. 
An excellent programme of songs was carried out during the 
evening. 


Electrical Fittings Company, — This company, to 
which а reference was made in our Fittings Number on November 
8tb, has now opened its showroom at 38, Conduit Street, New 
Bond Street. This showroom, for electrical fittings only, is 
certainly one of the finest in London, is 110 ft. in length, and is 
specially wired and .fitted up for the cffective display of all kinds 
of electroliers, pendants, brackets, standards, &c. A great advan- 
tage is that the whole is in one range and on the ground floor. The 
company supplies through the trade only, and its undertaking is, 
therefore, calculated to be a great convenience to those who have 
felt the need of an establishment of this kind centrally situated in 
the West-end, to which they can send clients to study the effect of 
various styles and materials, and to choose the most suitable for 
their requirements. The manager is Mr. S. B. Marshall, formerly 
of the General Electric Company, 


Electrical Supply Test Question.—Last week Mr. 
Alfred J. Plappert, of Upper North Street, Poplar, жаз summoned, 
at the instance of the Poplar Borough Council, for not paying his 
account due for electric supply. Mr. Young, who appeared in 
support of the summons, said up to June 28th a sum of 83. 9d. was 
due from the defendant for electric supply. That went on until 
August Stb, when, at the defendant's request, the supply was dis- 
continued. Mr. Plappert: Duriog that time I only used seven 
units. Mr. Young: We were eutitled to charge 13s. 4d. The 
collector, in the service of the Poplar Board, produced a request 
from the defendant requesting them to supply his house with 
clectric energy. For that the charge was 8s. 4d. and ^s. for nire of 
fittings. When the supply was discontinued a proportionate claim 
of 33. id. was made. [а answer to the summors, tbe defendant 


said he had not signed any agreement, and therefore could not see 
that it was binding. His idea was that he should only pay for what 
was used, and 3s. 4d. represented the amount supplied. The 
magistrate ruled that the defendant must pay according to the 
scale. An order would be made for the payment of 12s. 6d. and 
3s. 6d. 


Escher Wyss Turbines.—In spite of the great 
depression of trade on the Continent at the moment, it is interesting 
to note that the firm of Messrs. Escher, Wyss & Co., of Zurich, 
Switzerland, who are represented in the British Empire by Mr. 
Alph. Steiger, of 28, Victoria Street, Westminster, S.W., during 
the year 1901 received orders for 170 turbines, developing 
altogether 48,000 B. H.P. Mr. Steiger has now in hand several orders 
for turbines for electrical work, one for the electric light installa- 
tion of a town in the West of England, and one of 250 B.H P. for a 
private firm in the North of England. 


The General Electric Company (1900), Limited.— 
The twelfth annual dinner and smoking concert of this company 
were given on Saturday last in the Grand Hall of the Hotel Cecil, 
and a large and distinguished audience assembled. There were 
many ladies present to brighten by their presence the proceedings 
of the evening, which were lively and cheerful, notwithstanding the 
length of the speeches. The latter were very numerous, and witty 
beyond the usual run of post-prandial speaking, but owing to the 
leogth of some of them, the smoking concert had not commenced 
at 10 o'clock, the hour at which our representative was obliged to 
leave the festive scene. The directors and heads of departments 
were present in the persons of Messrs. Gustav and Max Byng, 
Messrs. Н. Hirst, Н. Bevis, A. Eckstein, T. Hawkins, M. Railing, 
and others. The visitors included many who are well known in the 
electrical profession. 

Mr. Gustav Byng, who, we were pleased to see, looked very well, 
proposed, after dinner, the usual loyal toast, which, needless to say, 
was enthusiastically received. He then proposed The Army, 
Navy, and Reserve Forces,” coupling the toast with the name of 
Captain Lloyd. By an amusing slip, he alluded to conscription, 
and suggested the formation of what he would call compulsory 
volunteers. Captain Lloyd having responded, afterwards came the 
toast (also from the chairman) of The Staff.” Не recounted the 
fact that the company now employed 5,000 hards, and was 
undoubtedly the largest electrical manufacturing concern in the 
country. 

Mr. Brooker, having been called upon to respond, did so in a 
lengthy, witty, and most interesting speech, commencing by ex- 
pressing the delight of the staff and himself at seeing the head of 
the firm inthe chair once more. He alluded to the confidence of 
the staff in the other members of the board of directors, mentioning 
the name of Mr. Hirst as the company’s great diplomatist, causing 
much amusement by stating that one of the juniors of the staff had 
been overheard to bot three teas at an A.B.C. shop that it would be 
found that Mr. Hirst had had a principal hand in the successful 
negotiation of the Anglo-Japanese alliance. He also gracefully 
alluded to the fact that Mr. Eckstein’s reputation in Manchester 
was as great as that of any of the directors in the South. Mr. 
Hirst then proposed "The Friends,” discoursing merrily on the 
various types of engineers, including the consulting engincers, who 
know everything, there being only their assistants who know 
everything better. 

In proposing the toast of “The Ladies,” it was said to be not an 
unmixed blessing to be the wife of an engineer, and that it was 
only right that the ladies should have an opportunity once a year 
to see that their husbands were out on business. 

Prof. Perry, in replying for “ The Visitors,” referred to the good 
comradeship which existed in the company, and regretted that ап 
impromptu speech from him required at least a week's notice. 

Messrs. Berry, Robt. Hammond and Roger Wallace, K.C., having 
spoken, Mr. Mordey then, in fecling terms, proposed the good health 
of “The Chairman,” to which Mr. G. Byng having briefly responded, 
an adjournment was made previous to the commencement of the 
smoking concert, an excellent programme for which had been 
arranged by Mr. A. E. Izard. During the dinner charming music 
was played by the “ Red Band," and altogether the whole enter- 
tainment was especially varied, good and exceedingly well orga- 
nised, a delightful evening being the result. 


Imports of Foreign Electrical Plant.—According to 
returns just issued, tle value of the foreign electrical goods and 
apparatus imported into this country during last month, reached a 
total of £63,304, as compared, with £54,447 in December last, and 
£91,317 in January, 1901. 


North Wales Law Suit.—In the King's Bench Divi- 
sion of the High Court of Justice last week Mr. Justice Walton 
delivered judgment in the case of Jones v. the Colwyn Bay Electric 
Power Company, which was heard before him at the last Mold 
Assizes. The action was brought by Mrs. Hannah J. Jones, pro- 
prietress of a plumbing business at Colwyn Bay, against the Sheriff 
of Flint and otbers, who were execution creditors of the Electric 
Power Company. The question was whether certain machines were 
tenant's fixtures, and liable to be sold under a sheriff's order, or 
were part of the freehold, and belonged to the plaintiff as owner. 
The Judge said he had come to the conclusion that the engine was a 
tenant's fixture, and could be removed without causing material 
damage to the premises, and that the sheriff was right in selling it. 
The sheriff only sold enough to satisfy a judgment for £100 and to 
pay his costs. ‘There would therefore be judgment for the 
defendants, with costs, and he granted an injunction to prevent the 
plaintiff from removing or dealing with the gas engine, Xe, 
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Plant for Sale.—Manchester Corporation want offers 
fer four vertical compound engines and four 250-kw. shunt-wound 
dynamos. See our "Official Notices " this week. 


Trade Announcements,—Messrs. Moores, Farrell and 
Co., of 26, Victoria Street, Manchester, have recently been appointed 
sole agents for the North of England forthe Consolidated Telephone 
Construction and Manufacturing Company, Limited. 

Mr. A. B. Child, A. M. I. E. E., has resigned his position as engineer 
and manager to the Galway Electric Company, Limited, to enter into 
partnership with Messrs. J. P. Child & Co., of Woolwich, electrical 
and mechanical engineers and contractors. 

Mr. E. O. Sachs announces that, with a view of obtaining some 
relief on the executive side of his practice, arrangements have been 
made by which he will have the co-operation of Mr. G. Spencer 
Hoffinan, M.A. Mr. Hoffman will practice with Mr. Sachs as his 
junior partuer, and the business will be carried on in the names of 
Edwin O. Sachs & Hotfman. 


ELECTRIC LIGHT AND POWER NOTES. 


Bristol.— The City Council has adopted the Electrical 
Committee's report accepting the tender of Messrs. Kemp Bros. to 
wiod and keep in order the clocks controlling electric meters for 
three years, at the rate of 7s. per clock per annum, and has resolved 
that a petition be addressed to the Home Secretary to secure the 
exemption of their electrical undertakings from requirements as 
to periodical lime washing under the Factory and Workshop Act 
of 1901. 


Dorchester.— he T.C. has decided to employ an engi- 


neer of repute to advise the Council as to the best method and the 
cost of electric lighting. 


Elland.—A L. G. B. inquiry was held last week into an 
application made by the U. D. C. for sanction to borrow £11,094 for 
the purposes of electric lighting. 


Falkirk.—The T.C. has agreed to approve generally of 


the machinery recommended by Mr. Burstall, engineer, and to 
instruct him to prepare the general conditions, specifications, 
schedules, &c., for the electricity works. 


France.—4An agreement has been arrived at between the 
Commune of Estaing and M. Boyer, proprietor of the Moulin d'Olt, 
for the utilisation of this site for the construction of a central power 
station for the electric lighting of the commune. 

A project forthe lighting of the Place de la Republique, Place de 
la Comedie, and Place des Terreaux, Lyons, has been formulated by 
tbe Municipal Council; it comprises 70 arc lamps of 10 amperes on 
poste 5 metres high. 

M. de Vilainc, engineer, Paris, has secured the concession of the 
electric lighting of Montebourg. 


For some time past the Gou'fre of Padirac has been lighted by | 


electricity. The current is supplied by the central power station of 
Carennac, 8 kilometres distant. This station, installed on the 
banks of the Dordogne, from which it obtains its motive power, 
comprises two turbines of 60 нр. cach, of the Maison Bonnet, 
Toulouse, driving a Brown-Boveri thr.e-phase generator of 120 н.р. 
The current, at a pressure of 4,000 volts, supplies, in addition to the 
Gouffre, the town of Gramat and the Cominunes of Lavergne, 
Théqra, Padirac, Carennac, Bétaille, Vayrac, as well as the St. Denis 
terminus near Martel. Thiers and Alvignac will also be connected 
with the central station at an early date. The system will thus be 
35 kilometres long. This installation, executed by the Compagnie 
Electro-Mecanique, Paris, for M. Danoyer, of Segnzozac, proves that 
the employment of currents at high pressurc permits of the connec- 
tion with a single generating station of a number of communes, and 
the realisation in this way of an economic installation of considerable 
extent. 


Heckmondwike.—The U.D.C. has adopted a recom- 
mendation that application be made to the L G.B. for sanction to 
borrow £6,500 for the extension of the electricity works, so a3 to 
supply the British Electric Traction Company with energy for the 
tram ways which they are about to construct in the district. 


Laneaster.—Ald. W. Bell, an ex-mayor, not satisfied at 
receiving А summary of the minutes before the Council meeting, 
telephoned for Mr. Tester, the electrical engineer. Не was told to 


call at the works, but when he did call he found that Mr. Tester was 


out on business, and his assistant declined to part with the speci- 
fications of the machinery required, without his superior's orders. 
The Alderman waxed warm, and is alleged to have threatened the 
officials. The chairman of the Electricity Committee prot ested 
against Mr. Alderman Bell's action in threatening the officials, who 
were perfectly right in refusing to hand over documents to a 
member of the Council who was not on the Electricity Committee. 
The minutes were adopted by a very large majority. It was 
mentioned that by placing the contract for the steam dynamos with 
the British Westinghouse Electric Manufacturing Compauy, one- 
third of the contract would probably be done by American labour, 
but the Committee could not help themselves. They had paid 
а higher price than they would have for equipment from Conti- 
nental firma. 


Leeds.—It is proposed to light several streets in the 
centre of Leeds—East Parade, Infirmary Street, Park Row, Cook- 
ridge Street, and Woodhouse Lane as far as the end of Blackman 
Lane—by means of electricity from the electric lighting works, 
special standards being erected to carry the arc lamps. 


Leicestershire.—Subject to the interests of the Council with 
regard to its main roads being duly protected, the County Council 
has decided not to oppose the Leicestershire and Warwickshire 
Electric Power Bill now before Parliament. 


London.—Srranb.—A fire broke out on Monday morn- 
ing in the electric wire manhole opposite the Adelphi Theatre. 
Dense volumes of smoke poured out, and a number of fire engines 
were auickly on the spot. The fire, which was due to the explosion 
of a workman’s blow-lamp, was soon extinguished with sand. 


Perth.—The Corporation electricity works was opened on 
June 15, 1901, with nine consumers connected. The total number 
of consumers now connected is 150; total lamps connected 15,688 
8-c P., and units generated during January, 47,494, showing a very 
rapid growth in the demand, such as must be highly gratifying to 
the Corporation and to Mr. J. Lambert, the burgh electrical 
engineer. 


Plymouth, — The demand is rapidly increasing, and the 
Electricity Committee intends to expend £12,000 on additional 
machinery, mains, &c., during the current year. 


Port Glasgow.—The T.C. last week appointed a .com- 
mittee to consider the propriety of introducing electric light into 
the burgh. 


Portugal.— Plant is about to be put down to utilise the 
water power of the River Pateiro, in the Guarda districts, in the 
generation of electrical energy for lighting and power purposes. 


Sheffield.—The Corporation has received the sanction of 
the L.G.B. to a loan of £348,376 for the purpose of the electric 
lighting undertaking. 


Spain.—A company has been formed at Alcala de Henares 
to establish a central electric lighting station in the town. The 
plant to be put down will comprise two 60-н.р. Crossley gas 
engines, each connected up to a dynamo. 

Plant is about to be put down to utilise the water power of the 
River Ara, at Toria (province of Huesca), in the generation of elec- 
trical energy for lighting and power purposes. - 


South Durham.—Some 12 months ago the South 
Durham Coal Company decided to adopt electrical power in con- 
nection with the pumping arrangements of the Eldon Colliery, and 
the installation, which is now nearing completion, will, it is stated, 
be the largest electrical pumping plant in the North of England. 
The plant consists of a compound horizontal engine of 450 H.P., 
with a generator of 250 kw. capacity at a pressure of 500 volts. 
The generating plant is situated 800 yards distavt from where the 
pumping is required,the current being c.rried overhead by con- 
ductors on poles and taken down the shaft by heavily-armoured 
cables to two sets of threc-throw pumps, each set of pumps deliver- 
ing 500 gallons per minute, or, collectively, 1,000 gallons against a 
head of 400 ft. 


Sunderland.—In our note under this heading last week 
we unintentionally misquoted Mr. Snell. It seems that the Cor- 
poration electricity department sold 96, 000 units in its first year, 
and that the probable output for the current year is estimated at 
24 million units. These figures serve to show the rapid growth 
of the undertaking and the need for extensions to cope with the 
demand. 


Surbiton.—The U.D.C., after nearly three years’ nego- 
tiation, bas authorised its clerk to seal an agreement with Messrs. 
Callender, Limited, for tbe lighting of the district subject to the 
approval of plans and the consent of the B. of T. The scheme is for 
the Council to raise a loan of £50,000, and forthe company tc carry 
out the work, pay the interest and instalments, and make over the 
works to the Council after due notice, not earlier than within seven 
years, on the Council paying a small premium. The charges for 
energy are to be 7d. and 3d. per unit, on the Brighton system. 
The company: will deposit security to 10 per cent. of the Council's 
outlay. 


Sussex,—The County Council has appointed Mr. Albion 
T. Snell, engineer, to. act iu conjunction with the architect in pre- 
paring specifications and supervising the work of carryiug out an 
electric lighting installation at the Asylum. 


Swinton.—4A special meeting. of the General Purposes 
Committee of the Swinton and Pendlebury District Council has 
been convened to consider a report prepared by Mr. C. H. Wording- 
ham on the question of the Council undertaking an electric lighting 
scheme for the district or recciving electricity in bulk from an out- 
side company. 


Switzerland.—4A new central power station has been 
constructed at Sublin principally with a view to supplying current 
to the Bex-Villars-Gryon electric railway, of which the last section 
has just been finished, and upon which trials are now being made. 
The energy is obtained from the Avancon, a torrent which falls 
from the Alps, and of which the supply of water is, thanks to 
numerous tributaries, relatively constant. Fora long time past the 
waters of this river have been utilised in the lower reaches for 
industrial purposes, principally by the Salines of Bevieux, who 
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installed a factory of 600 н.р. In 1896 an electric station was con- 
structed on the upper reaches near La Peuffaire, for the lighting of 
the communes of Gryon, Villars, and Chesicres. Between these 
stations there was a difference of level of about 170 metres, which 
is being utilised by the new power station of Sublin. There are six 
turbines of 400 n. p., running at a speed of 600 revolutions per 
minute. They are of the Escher-Wyss type with horizontal axis, 
and provided with the electric regulator of the same constructors. 
The electric material comprises four three-phase Wellington alter- 
na‘ ors and two Thury dynamos, supplying the neighbouring sections 
of the electric railway. The four alternators produce at a speed of 
609 revolutions per minute, three-phase current of 33 ampercs at a 
pressure of 5,000 volts and a frequency of 50 cycles per se ond. The 
two continuous current generators can supply normally 300 amperes 
at 650 volts. The lighting service is obtained from one of the 
phases of the three-phase current. The sub-stations are equipped 
with transformers for the lighting. The copper supply wires are 
aerial, supported on ordinary insulators. The Bex lighting system 
supplies about 2,650 lamps. The cost of electric energy for lighting 
depends upon the duration of the lighting, the price varying from 
1 f. to 170 f. per candle-year. For motive power the energy 
is sold at 45 f. per annum for 200 watts, 80 f. for 400 watts, and 
150 f. for 800 watts. Eleven hours’ supply is allowed daily. 


Willesden.—A recommendation of the Electricity Com- 


mittee to the effect that the Council should advertise with a view to ` 


obtaining tendera from companies or persons willing to undertake 
the management of the electricity works and the supply of current 
for a period of years upon the understanding that the Council was 
indemnified against the sinking fund charges on its capital outlay, 
has been defeated in the Council. 


Yarmouth.—The quarterly report of the electric light 
receipts show a profit of £659 after meeting all expenses, and paying 
£850 to interest and capital account. There are now 555 customers 
with 27,804 lamps. 


ELECTRIC TRACTION NOTES. 


Ashby, Swadlincote, and Burton.—At the Swadlincote 
Town Hall, on 6th іовё., an inquiry, which lasted eight hours, was 
held by Colonel Boughey, R E., C.S.I., and Mr. Henry Allan 
Stewart, as to the expediency of granting the application for an 
order for the proposed Ashby, Swadlincote, and Burton Light 
Railway. Mr. G. W. Wells, assistant manager of the Midland 
Railway, called, expressed the opinion that the tramways would 
have a serious effect on the Midland line, and with а ров- 
sible reduction of £2,000 of the total revenue of £6,000, it 
would mean trains being run at а loss.—Mr. Baggalay, address- 
ing the Court, maintained that substantial competition with 
the railway company would be created, and the magnitude 
was such that it came within the section of the Act of 1596, 
and consequently the scheme was one which it was not in- 
tended should be carried by the Order, but should be reserved for 
Parliament itself to deal witn.—Mr. Hutchinson, for the promoters, 
said that thousands of workmen were not carried by the railway 
company, and that it had not been shown that a single penny would 
be extracted from the company's coffers.—Colonel Boughey said the 
Commissioners felt that it would be quite useless for them to seud 
an Order to the Board of Trade, because it had been shown that 
there would be a very sensible competition with the existing rail- 
way. They, therefore, rejected it on those grounds, but with 
regret, because out of the large number of inquiries they bad held 
thc publie need for a liae of the kind had never been more clearly 
proved than it had that day. 


Belfast.—At the half-yearly meeting of the Belfast and 
County Down Railway Company last week the chairman, Mr. 
Andrews, said that he thought that at no distant time electricity 
would be found a suitable motor power for trains, but for the 
present the directors would carefully watch and wait. Their loco- 
motive expenses came to 8d. per mile roughly, and even if elec- 
tricity could do that at half price there would be a very small 
saving in 4 12-mile run to Bangor. They were not anxious to be 
pioncvera in the matter. 


Berlin.—The electric overhead and underground railway 
was formally opencd on Saturday by a trial trip of the Imperial, 
State, and municipal authorities. Among those who took part in 
it were Herr von Thielen, Minister of Public Works; Baron von 
Hammerstein, Minister of the Interior; General von Gossler, 
Minister of War; Herr Kraetke, Secretary of State for the Postal 
Department; the directors of the railway company, and repre- 
sentatives of Messrs. Siemens & Halske. 


Blackburn, — At the Town Council on 6th inst. 
Councillor Hamer invited an authoritative statement from the 
Electricity and Tramways Committee respecting the loss of £4,400 
on the tramways undertaking during the past nine months. The 
ratepayers, he considered, were entitled to some explanation. Was 
it a fact, he asked, that some 30 cars were standing idle? If 80, what 
was the reason, and why had the Committee given orders for others 
во long before they were required? They had to be paid for, and 
the interest for the purchase money, paid out of revenue, handi- 
capped the Committee in their efforts to make the trams pay. 
Ratepayers who did not use the tramways ought not to be called 
upon to pay for the convenience of the others who did, and cither 


the trams ought to be self-supporting or not under the ratepayers at 
all. Answering these and other questions put by several members, 
Alderman Crossley, vice-chairman of the Committee, said he was 
not going to say that the Committee had not made mistakes. The 
initial mistake was in estimating the use that would be made of the 
trams when once they were set goiny in the town. Every member 
of the Committee and the Council believed they would be Jargely 
used, and that opinion naturally gave rise to the work of preparation 
which the Committee took in hand to meet the traffic. That esti- 
mate had been falsified, experienee showing that the Committee 
had not made that full use of the cars which had been anticipated. 
Another mistake in the initial stage was, to his mind, the loweriug 
of the fares. That mistake gave rise to another. It was believed 
that the reduction of fares to ld. all round would bring a large 
increase of passengers, and to meet that increase a large number of 
additional cars were ordered, for, owing to the long time occupied 
in executing such orders for cars, it was necessary that the Com- 
mittee should look well ahead. The Committee had also to consider 
the probability, as it theu appeared, of the tramway system being 
carried through all the various routes in the town, as specified by 
the Act of Parliament, and for which & certain number of cars 
would, of course, be required. The consulting engineers, he explained, 
did not receive a commission upon all the cars, but only upon 
the first three or four, nor did the consulting engineers advise them 
that that large number of cars would be required The Committec, 
in conjunction with their own engineer, decided that. He believed 
that it would be possible to effect economies in working and to 
increase the revenue also. It was the easiest thing in the world, 
continued Alderman Crossley, referring to various pointe mentioned, 
to utter complaints and pick holes in the management, but it was 
quite another thing to devise and apply a remedy. It was unfair, 
for example, to compare Blackburn with Manchester, Liverpool, or 
any of those large towns and cities which ran successful tramways. 
There were not many towns such as Blackburn, with its steep and 
contiuuous gradients and its sudden turns, which all presented diffi- 
culties to the working. Nor could they find in Blackburn, as in 
Manchester or Liverpool, that continuously moving population con- 
stantly jumping in and out of the tramcars. The Blackburn trams 
were not used throughout the day, and in the very heart of the 
town in mid-afternoons they seldom found more than two or threc 
persons ridiug on the cars, which were mainly used by people going 
to and from business and their meals. The great bulk of the work, 
therefore, was not equally distributed throughout the day, and con- 
sequently exceptional loads had to be provided for. Here came in 
the difference between & municipal and a private tramway system. 
He had no hesitation in saying that if he or the Committee had 
charge of the tramways on their own account they could make them 
pay, because they would put profit-making in the forefront and the 
publie convenience and comfort in the background, whereas the 
Committee had reversed that order of things, and given the public 
the best, the quickest, and most convenient service, besides 
improving the lot of the employés. Then the unfortunate accident 
at Elwood had cost the Committee over £2,000 in compensation, and 
the period covered by the statement included the quarter when the 
receipts were lightest and the working expenses heaviest. The 
Committee, he assured the Council, in conclusion, was doing its 
duty as well as it could in the circumstances, and was battling 
against many difliculties, of which outsiders had not the slightest 
conception, to the best of their ability. | 


Brighton.—The Elm Grove and the Queen's Park routes 
were opened for traffic for the first time on Thursday, the 6th. These 
were the only remaining ones, so the whole systemis being worked at 
present with 26 cars, but more will be added as quickly as they can 
be finished. The number of passengers carried averages about 
120,000 per week, and the Committee has considered this a suffi- 
cient number to warrant ordering other 10 cars similar to the 
present ones, to be delivered in time for the summer traffic. 


Carlisle.—4At the annual meeting of the Electric Tram- 
ways Company held at Carlisle last weck, it was stated that the 
number of miles covered by the cars last year was 323,044. "The 
total expenditure per car-mile was 4 63d., but the result of the 
year's working had been a disappointment. The people of Carlisle 
had not supported the tramways to the extent that had been 
expected. The traffic receipts had been 6°23d. per mile, whereas 
they had calculated on receiving 104d., this difference of 4d. per 
mile being equal, on the total mileaye, to about £5,000. 


Central London Railway.—The C.L.R. Company, in 
order to minimise the probability of fatal accidents on the line, 
have removed the planking between the centre rail and the line 
next the platforms. А person falling on the line will now, in the 
case of the near approach of the train, be able to place himself out 
of danger by dropping into the recess beneath the line. By this 
means it is also probable that attempts at suicide will be frustrated, 
for in the event of a man deliberately throwing himself iu front 
of a train, the chances are in favour of his dropping between the 
rails into the cavity, instead of his remaining upon the metals. 
These measures were adopted in preference to a proposal to place 


a light railing at the edge of the platform. 


Failsworth.—The D.C. is taking steps to obtain the 
sanction of the B. of T. to the borrowing of such moneys as may be 
required for the purchase of the tramways from the Mauchester 
Carriage und Tramways Company aud their reconstruction for 
clectric traction. The D.C. has also decided to inquire of the 
Electric Power Company, Manchester, with respect to the terms on 
which the company would supply the district with energy. 
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Hendon.—Messrs. Burns & Cripps, engineers to the 
Hampstead, Hendon, and Edgware Railway, recently attended a 
meeting of the Ratepayers’ Association to explain the scheme. It 
was stated that it would start from Heath Street, Hampstead, at a 
janction with the Charing Cross, Euston, and Hampstead line, and 
would run under Hampstead Heath and through Hendon to 
Edgware, near the Great Northern Railway Station. There would 
be stations at Hampstead, Finchley Road, Brent Bridge, Hendon 
(near the Burroughs), Colin Deep Lane, and Edgware. The line would 
be worked electrically,and would runoverground except under Hamp- 
stead Heath, and near the Purroughs, Hendon. The shortest distance 
from the surface of the Heath would be about 86 ft., and the 
greatest 200 ft. As the tunnels under the Heath would be driven 
in London clay, it was difficult to see in what way they would affect 
the surface of the Heath. The generating station would be in 
Colin Deep Lane, Hendon. Powers were sought to enable the 
company to take over the Charing Cross, Euston, and Hampstead 
Railway if that railway had not been commenced within six 
months of the passing of the Act, and the powers would be vested 
jointly with the L C.C. Interchange stations would be provided 
with the Metropolitan Railway in the neighbourhood of Euston, 
and with the Central London in Oxford Street. It would probably 
take 35 minutes to travel from Hendon to the Bank, and it was 
proposed to have a 6 to 9- minute service. It was stated that the 
Bill had passed Standing Orders, and it was the intention of the 
promoters to further the Bill in every possible way. A resolution 
was moved pledging the meeting to support the scheme. 


Lancaster.—On Friday the T.C. authorised contracts 
and other work connected with a new generating station, and the 
construction of certain lines of tramways, amounting in all to 
£28,000. (See “ Contracts Closed.") 


Leigh.—The T.C. last week decided to apply for powers 
to construct tramways in the town, which are estimated to cost 
£60,000. 


Liverpool.—The extensive tramways system of Liverpool 
stood the dense fogs, heavy snow, and hard frost of last week 
admirably. The service was maintained with fair regularity through 
the week. One accident, which was attributed to the slippery state 
of the rails owing to the frost, took place in Eastbourne Street on 
Friday last. This strect crosses the bottom of Fitzc]arence Street, 
one of the steepest gradients on the Liverpool system; at the 
bottom there is а very sharp curve. Shortly before eight o'clock on 
Friday morning, a car going towards the city was descending 
Fitzclarence Street. When near the bottom of the street, the driver 
was unable to control the car, which accordingly left the rails at the 
bottom of the street and continued its way over strect and pave- 
ment, striking the lower part of a house with sufficient force to break 
through the outer brick wall and wreck the room within. Fortu- 
nately the passengers in the car were uninjured. Traffic on the 


street was suspended until the car had been drawn back from the © 


house and placed again on the rails, a difficult and tedious operation. 
The inmates of the house escaped without injury. 

At the adjourned monthly meeting of the City Council on 
Wednesday of last week, a long discussion took place following a 
motion by Mr. John Japp, that a proposal of the Tramways Com- 
mittee for a certain appropriation of revenue from the tramways be 
referred back for further consideration. In the course of the dis- 
cussion, Mr. Utley urged that an expert's report should be obtained 
as to the depreciation of the tramway plant. In his opinion, the 
tramway track would cost £3,000 per mile for renewal within the 
next 10 years, and the Committee would have to spend something 
like £300,000 on renewing this part of the plant. Alderman. Е. 
Smith, deputy chairman of the Tramways Committee, said that, as 
to the tramway rails, how could their length of life be foretold ? 
For instance, at the junction of Paradise Street and Church Street 
4,000 cars passed during a day, whereas, at other points, a car passed 
probabiy only once in a quarter of an hour. The life of rails could 
only be measured by experience. 


Manchester and Liverpool.—Last week а special 
meeting of proprietors in the Manchester and Liverpool Electric 
Express Railway Company was held at the company’s offices in 
Cornhill. The company is seeking to obtain a further Act of Parlia- 
ment authorising it to deviate the line as it passcs through Salford, 
in order to meet the wishes of the Salford Corporation, and the 
meeting was called to pass a formal resolution approving the new 
Bill. Mr. Behr, the inventor of the monq-rail, reported that the 
Board of Trade had approved the plans in general. There were still 
some minor details to be settled, but certain modifications which 
the Board of Trade bad suggested had bcen carried out and the 
plans re-submitted. 


Middlesex.—As a result of mutual discussion by corre- 
spondence, the Middlesex Coünty Council Tramways Bill is being 
separately petitioned against by the local authorities of Brentford, 
Chiswick, Ealing, Edmonton, Hampton, Hampton Wick, Hanwell, 
Heston-Isleworth, Southall-Norwood, Sunbury, Teddington, and 
Twickenham. 


Middleton.—The Electricity Committee have had an 
interview with the Manchester Corporation with regard to the 
Middleton and Blackley Tramways. Manchester told the 
Middleton representatives that the reason they had not gone on 
with the work, was that they could not supply the necessary current 
for some indefinite period. The deputation gave the Manchester 
Corporation to understand that they were prepared to 
supply the current when the Manchester Corporation were prepared to 
construct the tramway. The Middleton T.C. have fixed 


terms on which they will supply energy to Manchester for 
the running of the trams. It has been suggested to the 
B.E.T. Company that an experimental car may be run on 
their lines on March 8th and the 22nd of the same month for the 
supplying of the whole service. Mr. Pauls (electrical engineer) 
was empowered to engege the working staff at the electricity 
station. 


Neath.—Application has been made to the Т.С. to 
transfer the lease held from the Corporation by the British Electric 
Traction Company, Limited, to a new company in course of 
formation to be called the Neath Traction Company, Limited. 


North Metropolitan Tramways.—At the half-yearly 
general meeting held last week of the North Metropolitan Tram- 
ways Company, the chairman referred to the notification received 
from the L.C.C. of its intention to convert the lines to electric 
traction. He thought the overhead system could be carried out 
more easily, апа at à much lower cost than the conduit system, and 
he failed to see that its adoption would interfere with the beauty 
of anything in the North of London. Moreover, in many places 
the pipes were only 2 ft. below the surface, and the crown of the 
sewers still less. The Council had to find the capital, and the com- 
pany to pay the interest on it. A Bill was submitted to the meet- 
ing authorising the conversion to the trolley system of the company's 
own lines, with which the L.C.C. has nothing to do. These lines 
will join the new Middlesex light railways, and are of great value. 


Oldham.—For over three weeks work has again been 
stopped through wretched weather. Messrs. Hewitt & Rhodes 
(electrical engineers) have suggested that the Tramways Committee 
should rent an old mill and erect temporary plant so as to enable 
them to run as many cars as possible on the new routes, which will 
be ready in a short time after the weather again becomes favourable 
for commencing operations. Mr. Hewitt considers this course 
would obviate the necessity of waiting for the completion of the 
new electricity station and be more profitable to the Committee 
and more convenient to the public as the extra energy would allow 
a better service of cars to be run. The Committee are considering 
the matter with the view of carrying out the suggestion. 


Pontypridd.—The D.C. possesses powers to run tram 
lines to Treforest and Calfraydd, and it is said that the Council is 
likely shortly to apply for a prov. order to run trams through the 
town to the junction of the British Electric Traction Company’s 
tramways between the town and park. 


Rochester.—There is a proposal on foot between the 
Chatham Town Council and the Rochester (the sister town) Cor- 
poration, with a view of joining in a joint tramway scheme, to con- 
nect the outlying part of Chatham with the cathedral city. The 
Chatham Electric Tram Company are just about to open their 
service of trams in the town of Chatham and New Brompton and 
Gilingham. Rochester refused to join in the permission for the 
Chatham Electric Tram Company to extend their rails to the 
ancient city, having some idea of introducing a scheme of their 
own. Now it is thought that the two towns should join hands, and 
make a line from Luton (the east end of Chatham) over the New 
Road into Rochester High Street. The matter was thoroughly dis- 
cussed at the Chatham T.C. meeting, and the matter was referred to 
the Highways and Works Committee. 


Southport.—The reduction of the fares to High Park 
from 2d. to 14d. has resulted in the loss of about £5 during the 
month of January. The Committee have decided to double the 
service of trams on this route on Saturday evenings, commencing 
Saturday, 15th. 


West London.—On Thursday in last week a deputation 
from the Chiswick and Acton District Councils, together with 
represcntatives of some religious bodies, were received at the 
B. of T. offices by Sir Herbert Jekyll, the deputation protesting 
against the speed and the number of the L.U.T. cars running in 
the districts. On the same occasion the L. U. T. Co. presented a 
petition signed by 50,000 of their evi aba approving the com- 
pany's services. Sir Herbert Jekyll said that the Board could not 
interfere unless a special Act were passed. The clerk to the Chis- 
wick U.D.C. having subsequently offered some suggestions, Mr. J. 
Clifton Robinson promised the deputation to do all in his power to 
minimise the inconvenience complained of. The speed of cars had 
already been reduced, and in future gongs should not be sounded on 
Sundays near places of worship. 

The Heston-Isleworth U.D.C. has decided to memorialise the 
B. of T. against the speed and number of the D.U.T. electric cars 
passing through the district. 


Wigan.—The annual meeting of the Wigan and District 
Tramways Company, Limited, was held at Wigan on Tuesday. A 
dividend for the half-year of 10 per cent. was declared. A special 
meeting of the shareholders will be held to consider the offer 
recently made by the Corporation to purchase the tramways undcr- 
taking from the company. 


Windsor,—Colonel С. F. О. Boughey, R.E., C.S.I., and 


Mr. H. A. Steward, Commissioners, with whom was Viscount Emlyn 
(acting secretary) held a public inquiry at th» Windsor Guildhall 
on Thursday last weck, as to the expediency of granting an applica- 
tion which has been made to the Light Railway Commission by the 
Metropolitan District Electric Traction Company for authority to 
construct a light railway between the towns of Windsor and 
Maidenhead. Mr. Littler, K.C., and Mr. Fitzgerald appeared for 
the promoters; Mr. E. H. Lloyd opposed the application on behalf 
of the Great Western Railway; and Mr. Lewis Coward, K.U 


904 


THE ELECTRICAL REVIEW. [Vol бо. No. 1,265, Равасавт 21, 1902 


objected to the scheme for the London United Tramways, Limited. 
The Maidenhead Corporation opposed upon the ground that they 
intended to construct a tramway of their own. The town clerk of 
Windeor said that his Council supported the construction of the 
tramway. Ultimately the chairman decided that the inquiry should 
be continued at Windsor, and that notice should be given of the day 
selected for its resumption. 


Wolverhampton.—Mr. Henry N. Lea, electrical engi- 
neering expert, of Birmingham, has been chosen to inspect and 
report upon the Lorain system of electric traction in use on the 
experimental tramline on the Bilston Road. This action has been 
taken by the Tramways Committce in accordance with a resolution 
passed by the Town Council at its meeting on Monday. 


THLEGRAPH AND TELEPHONE NOTES. 


All-British Cable Scheme.—The large twin-screw 
cable steamer Colonia, built to the order of the Telegraph Con- 
struction and Maintenance Company for the purpose of laying sub- 
marine telegraph cables, bas just been launched from the shipyard 
of Messra. Wigham-Richardson & Co., on the Tyne. The vessel, 
which will carry about 3,000 nautical miles of cable in four large 
tanks built in her holds, is the largest cable ship atloat, being about 
500 ft. in length, 56 ft. in breadth, and 39 ft. in depth. When com- 
pleted she will carry 10,000 tons dead weight at a speed of 115 knots. 
She has an overhanging bow and elliptical stern, both of which will 
be fitted with thc necessary cable gear, and four-pole masts with 
fore-and-aft rig. The propelling machinery consists of two sets of 
triple-expansion engines working at a pressure of 190 lbs. per sq. in. 
As the vessel will have to work in all climates, particular attention 
is being paid to the ventilation, which is very thorough. The heating 
is by steam, and the lighting by electricity. When completed the 
Colonia will proceed to the Pacific to lay the cable from Vancouver 
to Fanning Island in mid-Pacific, whence it is to be continued to 
New Zealand. The project in hand is to complete the circle round 
the world of British-owned cables laid between points all of which 
are on British territory. A complete installation of cables such as 
this is possessed by no other nation. 


American Cable Matters, —We gather the following 
interesting items from the Jndia-Rubber World :— 

At Washington, on December 4th, Senator Hale reintroduced 
the Pacific Cable Bill as it passed at the last Session of Congress. 
It provides for the construction by the Government of a cable from 
the western coast of the United States to Hawaii. In the House 
of Representatives thrce Bills have been introduced : (1) by Mr. 
Jones, of Washington State, proposing a Pacific cable, by the 
northern route, via Puget Sound, with an appropriation of 
$8,000,000; (2) by Mr. Corliss, of Michigan, proposing a Govern- 
ment-built cable; and (3) by Mr. Sherman, of New York State, 
offering a plan allowing private participation in the enterprise. 
During the past month there have been hearings before the Com- 
mittees in the two Houses, to whom the cable Bills have been 
referred. The Commercial Pacific Cable Company's representatives 
appeared to protest against any legislation on the subject, aud 
against Governmental competition with their enterprise. Western 
Union Telegraph interests, on the other hand, protest against a 
cable monopoly in private hands, maintaining a service which they 


could not use in sending trans-oceanic messages without being dis- 


criminated against. 
the new cable. 

The New York Electrical l'eview 8av8: — “There are not at 
present any cable-ships flying the American fiag of capacity sufti- 
cient to undertake the laying of even the shortest length of the 
contemplated cable across the Pacific. It is chiefly to this lack 
that we must lay the blame for the contract for a traus-Pacific cable 
going to foreign concerns." The /'evicw suggests that the Govern- 
ment equip as cable ships one or two of the foreign built vessels 
purchased for transport service during the war with Spain, and now 
no longer nceded by the military establishment. 

The contract awarded to a New York firm for the construction of 
nearly 500 miles of submarine cable for the Mexican Government 
was referred to in the last Zndia-Rulier World (раве 116). The 
cable is to be insulated with Para rubber, put on by the seamless 
process. It is stated that the contract was secured in competition 
with European manufacturers, but that the high grade and good 
results from this form of insulation, as manufactured in the United 
States, won tlie contest, at a price in advance of the foreign tenders. 
“The warm waters of the Mexican gull,” it is stated, “ апа the re- 
sultant animal life, especially the /er«do, make it advisable to use 
india-rubber insulation, as it has the double advantage of with- 
standing the heat and not being attacked by the tercio as gutta-percha 
is.“ During two years past over 1,000 miles of rubber insulated 
cable, built by this company, have been laid by the United States 
Army Signal Corps in the Philippine Archipelago, one section at a 
depth of 1} miles. These cables, besides being subjected to the 
usual conditions of service, are said in some cases to have been 
required to meet emergencies never before equalled, owing to 
mishaps due to laving them in uncharted waters, the wrecking a 
cable ship, with the resultant strain on the cable and its lony 
exposure to the sun, and so on. But all the cable laid is now 
working satisfactorily. 

On January 6th bids were opened at Washingten for approxi- 
mately 250 miles of submarine cable for the Philippine service, 
to be made in every respect similar to that previou-ly made by 


Hence they favour Governmental] control of 


the Safety Insulated Wire and Cable Company (New York). On 
account of the success of the rubber-insulated cables already in use, 
the Chief Signal Officer of the Army awarded the contract to the 
Safety Company. 


Cable Communications.—The Committee on this sub- 
ject appointed in 1900 has submitted an interim repor*, stating that 
it is clear that the terms of the existing Joint-Purse яотеешеп `, 
under which the Russian and German Governments have the right 
to veto any reduction in the rates to India, require revision, and 
the agreement should be terminated without delay. The Com- 
mittee also recommends modification of the International Conven- 
tion, it being urgently necessary that a country in direct com- 
muuication with one of its own colonies or dependencies should be 
free to fix the tariff without reference to other countries. 


Cork. — The Secretary to the Treasury, replying to 
questions, said recently: No trunk telephone lines in Ireland, except 
one between Dublin, Belfast, and Drogheda, were trausferred by the 
National Telephone Company to the Post Oflice, nor is anything 
known of a proposal by the company to connect Cork with Youghal, 
Mallow, Killarney, and Tralee. The trunk line between Dullin 
and Cork was constructed by the Post Office. The National 
Telephone Company have connected Cork and Midleton, as the 
company have certain exchange subscribers in Midleton, and both 
places are in the same local exchange area. The Postmaster- 
General would, however, provide any lines required if a guarantee 
were given, either locally or by the National Telephone Company, 
on the same terms as for extensions of the trunk wire system in 
other parts of the United Kingdom. 


Eastbourne.— The T.C. has held a special meeting to 
discuss a recommendation to adopt municipal telephones. The 
Telephone Committee reported against acquiring the National 
Company's system in the Eastbourne exchange area, the cost being 
probibitive. It was recommended, therefore, that the Corporation 
should undertake a system of its own, аһа a lengthy report and 
estimate, prepared by Mr. A. R. Bennett, of Glasgow, was laid 
before the Council. In this it was stated that Eastbourne would be 
an exceptionally cheap place to telephone, on account of the streets 
being invariably macadamised and easy to break up, and because, 
there being no other place of importance in the telephone area, no 
expenditure for junction lines would have to be incurred. Most of 
the existing subscribers were withiu a half-mile radius of the Town 
Hall, and the greater part of the remainder within three-quarters of 
а mile. Less than a dozen were outside the one-mile radius. The 
number of existing lines belonging to the National Company did 
not exceed 400, equal to about one in 108 of the population, but 
there was no lack of margin for development. In the present 
estimate the number of lines to be constructed and finished was 
limited to 600, with provision in the way of extra ducts and 
capacity of poles, &c., for another 600, so that the original number 
could be doubled without re-opening the streets. The proposal was 
to lay about 5à miles of underground pipes, the distribution being 
chiefly by means of overhead spurs of bronze wire weighing 40 lbs. 
to the mile. It was estiu:ated that £18 per line would be sufficient 
for a first-class metallic circuit telephone exchange system. The 
provision of pipes for extending from 600 to 1,200 lines would cost 


. £2,400. The 600 completed subscribers’ lines, including 20 public 


telephone lines and 12 junction lines to the Post Office for truok 
aud telegram service, worked out at 410, 800, making a total of 
£13,200. The average receipts per line would be £5 7s. 6d. per 
annum at first, but later this could be reduced to £5 or even t4. 
He estimated the total revenue at £3,269 108., and the annual cost 
at £2,988 19s. 8d., giving a net revenue of £280 10s. 44. The 
estimate of the cost of extensions to distant paris of the telephone 
area was £1,390, and the period of the license he recommended 
should terminate in 1913. The Council debated the report and 
recommendations, but the matter was postponed for nine months. 


Hastings Telephones.—Mr. Bennett’s report on muni- 
cipal telepbones is in the hands of the Telephone Committee. 
Nothing is to be done at present, however, as the National Tele- 
phone Company has not yet stated what its terms of purchase 
will be. 


Holywell.—The U.D.C. has read a letter from the Post- 


master-General in response to a memorial from the Council with 
respect to the unsatisfactory telephone arrangements under which 
Holywell was mide a special district. The Postmaster-General 
said that under the circumstances it would be useless to disturb 
the present arrangements. The Council resolved that an etfort 
should be made to obtain a reconsideration of the memorial. 


Southport.— The T.C. has entered into negotiations with 
the various neighbouring Councils, and they are proceeding 
satisfactorily, with the exception of Birkdale. The Committee's 
request to Birkdale was that the latter would grant it the same 
facilities which they were granting to the National Telephone 
Company. In return, whereas the National Telephone Company 
cbarged £9 per annum, the Committee would be prepared, after an 
initial charge, to do the same thing for £6. One object of the 
Telephone Committee was to obtain facilities to lay its cables while 
the Birkdale roads were “ир” for the electric light and National 
Telephone Company's cables, so that they would not have to be 
disturbed a second time. 


Sunderland,—The report of the Highways Committee, 
which was di-cussed two meetings «go and adjourned, recom- 
mending that the T.C. take the necessary steps for obtaining a 
license for a municipal telephone -ystem iu the Sunderland telephone 
area was further considered, and approved by a large majority. 


Vol. 50. No. 1,265, Fws2042 21,1902] THE ELECTRICAL REVIEW. 


805 


Telegraph Rates to India.— In the House of Commons 
on the 17th inst, in reply to a question by Sir Edward Sassoon, 
Lord George Hamilton stated that the understanding with the 
Eastern and Indo-European Televraph Companies is that if at any 
time after the introduction of the 2s. 6d. rate the average revenue 
of the companies’ Indian joint purse of the three preceding years, 
whether wholly at 2s. 6d., or partly at 4s. and partly at 2s. 6d. a 
word, shall amount to £360,000, a rate of 2s. a word will be at once 
introduced, provided that the necessary arrangements can be made 
with the Foreign Administrations interested. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 

Latakia-Cyprus oe ee ee oe ee ee June 20, 1899 ee ee 
Para-Maranham oe oe se ve .. March 1, 1900 .. ee 
Alexandria-Laruaca К А ae .. Jan. 19, 1902 
Assab- Massowah . Feb. 18, 1902 

i: LAXDLINES:— 
“Vie Hanekin" on Persian territory .. .. Feb. 24, 1&0 ee 
Communication with Baranquilla and Cartagena Dec. 8, 1900 ee 


The Telephone Service.—In the House of Commons 
on the 17th inst. Sir E. Spencer asked if the Secretary to the 
Treasury could give a definite date when the Government service 
would be in workiny order and subscribers able to avail themselves 
of the new system, and whether the exchanges would be opened 
simultaneously both ia the City and other parts of London.—Mr. 
Austen Chambcrlain, in reply, said that the junction lines between 
the Post Office Central Exchange and the trunk wire system have 
already been completed, :nd those connecting the same exchange 
with most of the chief exchanges of the National Telephone 
Company, will, it is hoped, be ready for use in the course of the 
present week. It willthen be possible to give an exchange service 
to those subscribers whose lines have already been completed, and to 
others as their lines are completed from day to day. 


In reply to questions asked by Mr. Lough in the House of 
Commons on Tuesday, Mr. Austen Chamberlain stated the present 
position of the Post Office telephone service in the London area as 
follows: — The numberof agreements for connections with the Post 
Otice London telephone exchange system up to Saturday last was 
about 2,250, but many of these agreements cover the use of a 
number of exchange telephones. The work of connecting the 
premises of these subscribers with the centralexchange by means of 
the underground system, which has already been constructed, is 
now in active progress; and an exchange service will probably be 
given to those subscribers to the central exchange whose lines have 
been completed in the course of the present week. Additional 
subscribers are being connected every day. The exchanges at 
Putney, Chiswick, and Kingston are so far advanced that the work 
of cunnecting subscribers can be taken in hand at once. The West- 
minster, Kensington, Wimbledon, Richmond, and Twickenham 
exchanges will begin working shortly. The exchange at Croydon 
and an exchange to serve Mayfair, Marylebone, and Bayswater will 
probably be completed by the end of the year. Arrangements are 
also in progress for an exchange at Hampstead, and the surveys for 
the underground work in connection with a number of other 
exchanges are nearly completed. The chief exchanges of the 
National Telephone Company, as well as of other licensees of the 
Postmaster-General, are connected by means of junction lines with 
the nearest Post Office trunk-wire exchanges. Where those 
exchanges are at post offices which are not always open the junction 
lines are extended to the nearest trunk-wire exchange at which a 
constant service is given, but the control of the lines and of the 
traffic is not in the hands of the National Telephone Company. 


Tunbridge Wells.—The Corporation six months ago 
borrowed £10,000 to start a local scheme, but unexpected difficulties 
arcse. Wires, which were to be overhead, had to be put under- 
ground, and costly detours had to be made. The financial result 
was that about £9,000 had to be spent in excess of the original 
estimate. An application has been made by the Corporation to the 
Y, G. B. for powers to raise a further loan of £15,000 to clear off the 
excess on the original estimate and to make extensions. The 
subscribers at present number 5:3, and the charges are £5 172. 6d. 
for an unlimited number of calls; £3 10s, with 4d. for every call; 
or £2 103. to start with, and ld. per call. There are 253 new 
applicants for connection, who, owing to the limited capital in the 
hands of the Corporation, cannot have their demands complied 
with. Ап inquiry was held for the L.G.B., by Colonel W. L. Coke, 
last week. The hall was crowded. It was estimated that after the 


yearly expenses, including £1,550 interest and redemption of loan,- 


had been paid, there would, if the contemplated extension were 
made, be a profit of £1,086, although £525 had to be paid as a 
yearly royalty. Mr. A. R. Bennett, enginecr to the Corporation, 
gave evidence, and thc inquiry was adjourned till March 6th. 


Wireless Telegraphy. — The Dominion Government 
announces that an arrangement has been made with Signor Marconi 
for the reduction of the present cable rates of 25 cents to 10 cents 
а word by wireless telegraphy, in return for а contribution towards 
erecting stations. 

Mr. George Wyndbam, M.P., bas promised the Dover Chamber 
of Commerce that he will approach the Board of Trade with the 
object of vetting that body to put down an installation of wireless 
tclegraphy between the Goodwin lightships and the shore. 

The Admiralty are completing arrangements for establishing a 


wireless telegraph between Portsmouth and Dover, and Portsmouth 
and Bheerness. 


the Corporation. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 6th. Twelve double-deck single- 


truck cars and equipments for the Corporation. See "Official 
Notices" February 14th. 


— 


Aberdeen.— March 6th. Overhead equipment, bonding, 


and cables for the Corporation tramways. See "Official Notices” 
February 14th. 


Belgium.— March Ist. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 


concession for an electric lighting installation. See our "Official 
Notices " January 3rd. 


Belgium.—March 1st. Tenders are being invited until 
March 1st by the municipal authorities of Braine l'Alleud for the 
concession for the electric lighting of the town. Tenders are to be 
sent to Lc Secretariat Communal de Braine-l'Alleud, whence par; 
ticulars may be obtained. 


Birkenhead.— February 24tb. Lancashire boiler and 


stokers for the Corporation electricity works. See “Official 
Notices" February 7th. 


Bournemouth.—February 21st. Motor-generator for 
Corporation tramways. See Official Notices” February 7th. 


. Bournemouth.—March 8th. Traction and arc lighting 
switchboards for the Corporation. See ‘‘ Official Notices " to-day. 


Burgess Hill.— March 12th. Offers for the construction 


of electricity works are invited by the U.D.C. For conditions, &c., 
see our “ Official Notices " February 14th. 


East Ham.— February 22nd. One 500-KW. c.c. generator 
with 800-r.H.P. engine; water-tube boilers, condensers, &c., for the 
U.D.C. See “ Official Notices" February 7th. 


Edinburgh.—March 3rd. Electric lighting installation 
for the third portion of the Colinton Mains Fever Hospital (600 
points) for the Council. See Official Notices“ February 7th. 


Elland.—March 11th. Engines, dynamos, booster and 
halancers, battery, switchboard, cables, crane, and condensing 
plant. See “Official Notices“ to-day. | 


Fullhiam.—l'ebruary 26th. Two 50-Kw. steam dynamos 
and boosters, four dryback marine boilers, battery, and wiring for 
2,000 lights, for the Guardians. See “Official Notices" January 31st. 


France.—February 28th. The French Post and Tele- 
graph authorities in Paris are inviting tenders until the 28th inst. for 
the supply of 10 tons of galvanised iron wire 1 mm. in diameter, 
80 tons ditto. 3. mm. diameter, 80 tons ditto. 4 mm. diameter, and 
310 tons ditto. 5 mm. diameter. Tenders are to be sent to Le Sous 
Secretariat d'Etat des Postes et des Telegraphes, Rue de Grenelle, 
103, Paris, whence particulars may be obtained. 


Germany.—February 28th. The Prussian State Rail- 
way authorities in Hanover are inviting tenders for the supply of 
440 kilometres of metallic cable, 387 kilometres of galvanised iron 
wire, 1,220 kilometres of copper wire, and 58,500 porcelain insu- 
lators. Particulars may be obtained from, aud tenders are to be 
sent to, Die Königliche Eisenbahn Direction, Hanover. 


Glasgow,—February 21st. Switchboard extensions for 
See “ Official Notices“ January 31st. 


Iiford.—March 24th. Cars, trucks, motors and equip- 
ments. See “Official Notices " to-day. | 


Islington,—February 26th. Tubular well and pumping 
gear, at the electricity works. Sec Oflicial Notices“ February 7th. 


А Lancashire boiler 
Sce “Official Notices“ 


King's Lynn.— February 21st. 
and piping for the electricity works. 
February 7th. 


Leeds.—Concentric (high tension), two-phase (low ten- 
sion), and L T. triple-concentric paper cables for the electric light- 
ing department. See “ Official Notices January 31st. 


London,—March 4th. The L. C. C. is wanting tenders 
for 100 or 50 double-deck double-bogie tramcars for conduit linea 
in South London. Drawings, &c., at the County Hall, Spring 
Gardens, S. W. (£3). 
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Maidenhead.—February 25th. Easy wiring proposals 
are invited by the E.L. Committce from firms willing to undertake 
the work. See “Official Notices” February 14th. 


Manchester.— March 1st. Corporation Tramways Com- 
mittee advertises for life guards for tramcars, &c. 


Manchester.—March 3rd. The Rivers Committee in- 
vites tenders for electrical goods, &c. 


Manchester.—March 10th. Corporation wants tenders 
for electrical equipments and trucks for cars. See Official Notices” 
to-day. | 

Oban.—March 7th. Piping, balancing transformers, and 
motor-generators, battery, switchboard, arc lamps, cable work, and 


crane for the Corporation electric lighting. See Official Notices" | 


February 14th. 


Oban.—March 7th. Conduits, manhole covers, arc lamp- 
posts, “<. See “Official Notices“ to-day. Р 


Pontypridd.—March 7th. Overhead equipment and 


bonding for the U.D.C. tramways. See “ Official Notices” Feb- 
ruary 14th. 


Rochdale.— February 25th. Traction switchboard and 


accessories, for the Corporation. 
7th. 


Rockhampton (Australia).—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. бее 
ELECTRIOAL REVIEW, January 10th. 


Salford. — March 1st. Twelve months’ supply of 
materials for the Electricity Department, including cables and 
accessories, fuse boxes, meters, joint boxes, carbons, &c. Mr. C. D. 
Taite, borough electrical engineer. See Official Notices to-day. 


Salisbury.—March 4th. The directors of the L. & S.-W. 
Railway want tenders for the electric lighting of Salisbury station. 
See “Official Notices ” February 14th. 


Southend-on-Sea.— March 6th. Tenders for two storage 
batteries. See Official Notices " to-day. 


Stalybridge.— March 3rd. Rails, points, crossings, tie- 
bars, bolts, trolley wire, &c., for the Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board. See “Official 
Notices ” February 14th. 


Sunderland.— February 28th. Lathe, drilling, and 
shaping machines, and other workshop tools for the Corporation 
electric lighting department. Sce “ Official Noticea” Feb. 14th. 


Swansea.—March 8th. Two 600-Kw. steam dynamos, 
&c. бее “ Official Notices“ to-day. 


See Official Notices " February 


CLOSED. 
Bilston.—The U.D.C. has accepted the tender of the 


British Westinghouse Company, amounting to £5,850, for a battery 
of accumulators to be installed in the sub-station. 


Garston.—The Garston and District Electric Lighting 
Company, Limited, have accepted the tender of the Electrical Power 


Storage Company, Limited, for the storage battery for their Gateacre 
station at £1,010. 


Hornsey.—The Council at their last meeting accepted 
the following tenders :— | 


Section E, Pipework, John Spencer, Limited T .. £2,147 15 0 
„ N, Mechanical coal-bandling plant, The Temperley 
Transporter Company ss oe (um es 718 0 0 


Huddersfield.— The tender of Messrs. E. Nuttall and 
Sons, of Trafford Park, has been accepted by the Tramways Com- 
mittee for the conversion of the 14 miles of lines, at present worked 
by steam power, for electric traction. The contract price is £16,413. 
Other tenders accepted are:— Copper bonds, Forest City Electric 
Company, at £408; renewal of car wheels for 12 months, British 
Wheel Company ; copper bonds, R. W. Blackwell & Co., at £160. 


Lancaster.—The Corporation has accepted tenders for 
generating plant as follows: — Four high-speed  steum 
dyuamos, motor-generator and balancer, traction and lighting 
switchboard, British Westinghouse Company, Limited, £12,316; 
Lancashire boilers, piping, condensers, &c, Joseph Foster & Sons, 
Preston, £2,851 128 (excavating, &c., £60); crane, J. Carrick and 
Sons, Limited, Edinburgh, £329. 

Electric Power Station.—Masons' work, Mr. W. Harrison, £2,104: 
joiners’ work, Messrs. James Hatch & Sons, £526; plumbers’ and 
glaziers’ work, Mr Н. P. Calvert, £129 198.; painting, Mr. G. 


Stephenson, £69 8s, ld.; slaters’ and plasterers’ work, Messrs. R. 
Hall & Son, £235 9з, 11d. 


Llanetly.— Messrs. R. Alger & Sous, of Newport, have 
ana the contract for the electric lighting installation at Llanelly 
ocks. 


London.—The London County Council had before it on 
Tuesday a report by the Highways Committee in reference to the 
tenders received for the supply of about 3,220 tons of track rails, 
1,850 tons of slot rails, 670 tons of conductor rails, 125 tons of fish- 
plates, 155 tons of sole plates, together with the bolts and nuts and 
other accessories, which are required for further sections of the tram- 
ways. The following is а list of the tenders:— 


— Place of manufacture. 


P. and W. Maclellan, Limited, Société Anonymé des Acieries 


£ s. d. 
41,709 10 10 
or, with spe- 


Glasgow D'Angleur, Tilleur by Liege, | ciallocknuts 
Belgium 41,742 4 4 
Bolling & Low, London.. . Phoenix Works, Ruhrort, 42,897 10 0 
Belgium 
Edward Le Bas & Co., London Ougree Works, Belgium .. 42,985 0 0 
P. and W. Maclellan, Limited, Barrow Hematite Company's 50,463 15 0 
Glasgow works 
Bolckow, Vaughan & Co., At the Company's works .. 61,188 8 9 
London 
Walter Scott, Limited, Leeds.. Leeds Steel Works ЧА .. 52,587 10 0 
J. F. J. Peeters & Son, London At the firm's works (appa- 58,881 5 0 


rently) 


The Highways Committee mentioned that five other tenders were 
received, but these had not been considered, as they were not for 
the supply of all the materials required. The first three tenders 
were for rails made in Belgium, the others were for English manu- 
factures, and the difference between the highest of the first three 
tenders and the lowest English offer was £7,500, while the difference 
between the lowest of the English and foreign tenders respectively 
amounted to £8,700, equal to about 18 percent. The committee 
stated that the quantity of rails specified for in the tenders under 
consideration would, at the rate to be paid under the contract 
recently entered into for rails required for the Tooting lines, cost 
about £59,000, but in that case it was decided only to accept rails of 
British manufacture. The tender of Messrs P. and W. Maclellan 
was the lowest; their proposals as regarded times of delivery— 
namely, 615 tons within 14 weeks from receipt of order, and 225 
tons per week afterwards— were gatisfactory, and the Committee 
thought that their tender, including special lock nuts, should be 
accepted for the sum of £41,742. The Committee submitted a 
recommendation to this effect, and also asked the Council to permit 
the company to sublet the contract to the Société Anonyme des 
Acieries d'Angleur. The consideration of the recommendation was 
adjourned until next week. 

The London County Council has accepted the tender of Jackson 
Bros. for the wiring and fittings required at the Bishopsgate and 
Manchester Square fire brigade stations for £159 7s., and £177 
8s. 6d. respectively. 


Middlesbrough.—The Council at their meeting on 11th 
inst. accepted the following tenders :— 


Section A, Engine house plant, Witting Bros., electrical 
engineers and contractors, Limited .. .. 22,838 0 0 
is B, Switchboard panels, Nalder Bros. & Thompson, 

Limited T" Я 490 18 4 
- 814 10 0 
0 
4 


5 C, Condensing apparatus and pipework, Cromp- 


ton & Co., Limite ee ee ee ce oe 
5 D, Feed pump and economiser, Mather & Platt, 

Limited Р a "s "t - 875 0 
3 — Mains extension, British Insulated Wire Com - 

pany, Limited we iis x ча Vs 867 8 


Newcastle-on-Tyne.—The Corporation has accepted the 
tender of the Electrical Power Storage Company for the storage 
battery for its generating station at £5,277 188. 


Pontypridd.— The U.D.C. has accepted the following 


tenders :— ] 


Boilers: Messrs. Babcock & Wilcox, Limited : £5611 2 0 
Engines: Messrs. Coombe, Barbour & Co., Belfast 28 5,210 0 O 
Dynamo: Messrs. Greenwood & Batley T is kw 3,401 0 0 
Balancer: The British Westinghouse Company .. ae 760 0 0 
Bwitcbboard, &c.: Divided between Messrs, Ferranti 

and Messrs. Kelvin & White. es s „ 2,473 0 0 
Fitters' shop: Messrs. Newbolds P x xu EM 094 0 0 
Travelling crane : Messrs. Clarke РЕ - x T 455 10 0. 
Arc lamps: Messre. Johnson & Phillips ЯР 75 ae 3 5 0 


Total £19,292 17s. There were 241 tenders. 


West Нат, — The following із а list of tenders submitted 
for the supply of four sets of surface condensing plant for the 
Corporation Electricity Works :— 

Price. Alt. price. 


G. & J. Weir ee ee eo ve ео £5,480 — 
Mather & Platt Р a Va C з ae ж 6,300 £6,065 
W. H. Allen, Son & Co. (accepted) „ owh ne 6,580 6,100 
Do. do. 2% " . . 6,220 6,010 
G. Fletcher & Co. ee ee EM ee өө . 6, 6,207 
Do. do. - 26 T Per is T 7,655 7,512 
The Klein Engineering Company ix 5% .. — 7,040 6,240 

Do. do. ee P 7,700 1, 

Do. do. os М 7,995 — 
J. A bbott * Co. m oe ee . 7,250 1,035 
Cole, Marchent & Morley. М f 7,650 R,051 
Do. do. a 5% E В 8,090 8,194 
The Pulsometer Engineering Company Р 1,816 1,108 
Davey, Paxman & Co. bs “+ ee . 7,896 7,688 
10. Stewart & Co. ee ee ee ee ee eo 8,758 8,604 
The Worthington Pumping Engine Company oe 8,906 8,046 
00. do. do. ‚ eo 7,704 7,156 
Do. do. do. ee 8,108 7,848 

Do. do. do. T" 6,908 — 
Do. do f do . 11,700 11,410 
G. de Ritter -— e» 9,050 8,010 
Daniel Adamson & Co. a e 8 * s 9,205 8.935 
Babcock & Wilcox, Limited se “3 «s 6% 9,277 8.708 
Do. do. WS ag T M 8,208 7,724 
Alley & MacLellan ..  ... is ix a .. 9,00 9,300 
Do. do. s 4 i. is T г 9,300 9,100 
J. Cochrane  .. x v ee - 2 js 9,600 9,200 
о. M - M Ж "n Ж 9,000 8.800 
The Ilirrlees Watson Company .. as . .. 10,050 0,7-0 
Ashton, Frost & Co. ER ES Ds з; К 10,050 9,00 
Couper, Schwarz & Co. 95 T i » 11,552 11,260 


Campbell & Calderwood se s» ee . „. 12,000 11,500 


E 
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Southend-on-Sea.— The Light Railways Committee 
recommended that the tender of the Brush Electrical Engineering 
Company, at prices amounting to £2,645 103., be accepted for the 
supply of two bogie cars with a carrying capacity of 58, and two 
motor cars with a carrying capacity of 38, together with accessories. 
An amendment was, however, carricd to the effect that three bogie 
cars be procured at a cost of £2,225. 


FORTHCOMING EVENTS. 


Saturday, February 22nd.— At 12:15 p.m. Institution of Electrical 
"Engineers (Students’ Section). Visit to the Bankside 
Station of the City of London Electric Lighting 
Company, Limited. е 
At 7 p.m. Hartley College Engineering Society. Meeting 
at the Hartley College. Paper on Polyphase Elec- 
tric Currents,” by Mr. Harris. 


Tuesday, February 25th.—At 8 p.m. Institution of Civil Engi- 
neers. Meeting. Paper to be further discussed: 
“Electrical Traction on Railways,” by W. M. Mordey 
and Bernard M. Jenkin. 

Institution of Electrical Engineers (Manchester Section). 
Meeting. Paper by James Swinburne, on '' Electro- 
lysis." 

Wednesday, February 26th.--At 7.30 p.m. Institution of Elec- 
trical Engineers (Students' Section). Meeting. Paper 
to be read on High Tension Distribution," by Mr. 
C. E. Newton. 

Thursday, February 27th.—At 8 p.m. Institution of Electrical 
Engineers. Mecting at the Institution of Civil Engi- 
neers. Papers on Electric Shock and Legislation 
Thereon,” by Major-General C. E. Webber; “ Electric 
Shocks,” by Е. B. Aspinall; “ Electric Shocks at 500 

- Volts,” hy A. P. Trotter. 

Friday, February 28th.—At 8 p.m. Institution of Civil Engineers. 
Students’ Meeting. Paper tobe read: “Indicating 
High-Speed Steam Engines,” by A. M. Arter. 

At 8 p.m. Electro-Harmonic Concert. Ladies’ night. 

Saturday, March let.—At 3 p.m. Royal Institution. Lecture by 
Rt. Hou. Lord Rayleigh, F.R.S., on “Some Electrical 
Developments." (Lecture III.) 


NOTES. 


Electrical Trades Association.—At а preliminary 
dinner held at the Restaurant Frascati on January 17th, at which 
there was a large attendance, the discussion of the nature of the 
proposed association or club was deferred to another occasion. This 
second meeting was held at the same place on Wednesday, 12th 
inst., at which the attendance was not so large, chietly owing to its 
having been called at very short notice. A committee of 12 was 
appointed to take into consideration the whole question of pro- 
moting a club or other organisation for social and other purposes. 
The following are the names of the committee, any one of whom 
would be glad to receive any suggestion as to the amount of support 
likely to be accorded to such a movement :—C. Е. Quicke, Esq., pre- 
sident; Messrs. Crew, Hutchinson, Larkin, Lowndes, Martyr, 
McLennan, Mears, Reed, Richardson, Whitehouse and Willatts. 
The hon. secretary is Mr. F. E. Oldham, 3, Orchard Road, Highgate. 


Institution of Electrical Engineers (Birmingham), 
—An ordinary general meeting of the members of the local section 
was held last week at the Municipal Technical School, when the 

read at a previous meeting by Dr. Sumpner upon Alter- 
nate Curreat Diagrams” and The Testing of Motor Losses” was 
discussed. АЁ the close of the discussion Prof. R. Threlfall gave a 
number of interesting electric furnace demonstrations. 


Dublin Master Electrical Contractors.— Last Friday 
evening the members of the Master Contractors’ Electrical Associa- 
tion, Dublin, met under the presidency of Mr. John Edmundson to 
make a presentation to Mr. J. W. Boucher, the retiring secretary, 
who had been associated with it since its formation. During tlic 
evening Mr. John Irwin, chairman of the Municipal Electric 
Lighting Committee, said tbat the Corporation had adopted te 
Brighton scale, viz., 7d. per unit for two hours and 24d. for every 
unit after, and 7d. and 1d. for motors. 


The L.C.C. and the Duties of the Electrical Engi- 
neer.—At the meeting of the L. C. C. on 11th inst. the General 
Purposes Committee submitted a report in relation to the question 
of the reorganisation of the engineer's department, and in connec- 
tion with the subject they had before them memoranda from the 
Highways and other Committees asking them to consider the 
respective sections of the department to which their work relates. 
After referring to the responsibility of Prof. Kennedy for the 
Tooting tramways and to the appointment of Mr. J. H. Rider as 
electrical engineer, the Committee mentioned that the enginecring 
portion of the tramway staff is under the control of the tramway 
manager, and it seemed to them to be not only desirable but 
natural that the same should be the case with regard to the elec- 


trical engineer if harmony of working and comprehensiveness of 
management are to be secured. It is to be remembered that this 
official will be responsible under the manager for the practical 
working of the lines when reconstructed, and many of the present 
tramways staff will be under his immediate supervision. It there- 
fore appeared to the Committee to be only consistent that Mr. 
Rider should be classed as an official in the department of the 
tramway manager, as is the permanent way engineer, traffic 
manager, &c. This policy has been adopted in Glasgow, Man- 
chester, Liverpool and Leeds, and has been found to conduce to 
efficiency of service. The report proceeded to state :— 

In coming to the conclusion that it would be advisable to place the clectrical 
engineer under the tram ways manager, we realise that it will be necessary to 
arrange а course of procedure in the carrying out of schemes for the construc- 
tion of new tramways, or the reconstruction of existing tramways, so that 
there may be no misapprehension as to the scope of control by the chief engi- 
neer and the tramways manager. This is necessary, inasmuch as the schemes 
for new tramways, or the reconstruction of existing tramways, involve engi- 
neering works such as the widening of streets, construction of subways, inter- 
ference with sewers, and the alteration of the hendway of bridges. 

The course of procedure we suggest is as follows:—(«) On the tramways 
manager submitting a proposal for a new tramway, or the conversion of an 
existing tramway into an electrical tramway, the proposal shall be referred to 
the chief engineer for report from an engineering point of view; (b) the manager 
shall prepare the drawings and specification of tlie clectrical equipment portion 
of the work, and such drawings and specification shall form part of the com- 
plete plans and specification prepared by the chief engineer for the carrying 
out of the work; tc) the chief engineer shall be responsible, in consultation 
with the eloctrical engineer, кв regards the electrical portion of the work, for 
the proper carrying out of the work by contractors, and on completion shall 
hand over the tramway to the tramways manager. 

In proposing the above re-arrangement it is not suggested that any alteration 
should be inade in the procedure at present adopted with regard to the Par- 
liamentary work in connection with the Council's tramways undertaking. The 
chief engineer would still be called upon to give evidence upon general engi- 
neering matters, and the preparation of Parliumentary plans, &c., which is now 
done in the Parliamentary branch of the engineer’s department, would still 
continue to be carried out in that department. 

The Committee made recommendations in order to give efect to 
the suggestions in the report, but the consideration was adjourned 
for a week. | 


Institution of Electrieal Engineers (Glasgow).— 
A meeting of this section was held last weck, Prof. Magnus M‘Lean 
in the chair. The chairman explained that Colonel Crompton had 
arranged to give an address on electrical matters connected with 
the war in South Africa, but could not do во owing to the fact that 
the War Office had determined that no one who was employed by 
them on confidential scientific work should, for the present at any 
rate, lecture on апу military subject. The discussion of Mr. John 
C. Ward's paper on “Continuous Current Distributing Mains" was 
then resumed. 


The Late M. Gramme.—lIt is proposed to erect а 
monument iin Paris in memory of the late M. Z. Gramme, the 
inventor of the dynamo which bears his name. A committee has 
been appointed with the view of organising a fund for the purpose. 


Obituary.—We regret to learn from the Tits that 
Mr. Henry Eaton, of 75, Tulse Hill, one of the pioneers of the 
electric telegraphs, died on February 14th, after only half an-hour's 
illness. He was born on June 27th, 1829, and began his career in 
the service of the Electric and International Telegraph Company 
when 17 years of age. In 1867 the Colonial Government made 
application for an experienced engineer to go to Mauritius, and Mr. 
Eaton was selected by Mr. Cromwell Varley for the post. After 
three years' absence he returned to England and was at once re- 
engaged by his old company. Не took charge of the wires of the 
various companies purchased by the Government, and concentrated 
them at the central station of the Electric and International 
Telegraph Company in Telegraph Street. After the completion of 
the transfer he was appoiuted superintending engiueer of the 
Metropolitan district of the l'ost Office telegraphs, and continucd in 
that position until he attained the retirinz age of 65. During thc 
whole of his service his one aim was the improvement of the 
telegraph and pneumatic tube systems. 


L.C.C.—The Council on Tuesday decided to introduce a 
special clause in the forms of tender and contract for the supply of 
stoneware ducts for the mains and feeder cables in connection with 
the conversion of the tramways to electric traction. The clause was 
priuted in our last issue. 

The Council sanctioned an expenditure of £112 10s. for the pur- 
chase from the Edison & Swan Company of 2,000 32-c.P. 200- 
volt clear incandescent lamps for use at the Blackwall tunnel, the 
price working out at 1s. 14d. each. 

It was decided to employ 30 additional assistants in the 
architect'a department in order to expedite the work of prepariny 
the plans, drawings and specitications for the erection of the power 
station at Greenwich, the temporary slation at Loughborough 
Junction and the sub-stations at Clupham and Brixton. 


American Purcliases, —We read that orders for 12,000 
tons of pig iron have been placed by American iron manufacturers 
with firms in the English Midlands, and contracts for 250,000 tons 
of rails have also been placed here. Moreover, Messrs. Townsend 
and Downey, American shipwrights, are about to instal Scottish 
machinery to the value of £6,0U0 in their shipyards, the makers 
having undertaken delivery in six wecks, against five months offered 
by the best American tender. These facts appear to bear out Mr. 
Schwab's recent statements to the effect that the Steel Trust cannot 
hope to successful compete with British and other European 
manufacturers except in new markets. 


Nuisances !—We read ina South country journal that 
"the Electric Lighting Committee reported that occupiers of houses 
in —— Terrace had complained of the noise caused by the working 
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of the machinery in the central station, and the Town Clerk had 
been instructed to reply to them in suitable terms.” We are 
devoured with curiosity as to the construction to be placed on the 
concluding sentence, and as to the manner in which the Town Clerk 
carried out his instructions. We have no doubt, with all respect to 
that official, that his idea of suitable terms would not come up to 
the interpretation of the station engineer. 


Schmidt System.—Messrs. Easton & Co, Limited, 
have granted a further sub-license to Messre. Browett, Lindley and 
Co (1899), Limited, of Patricroft, to construct engines to work with 
highly-superheated steam on the Schmidt system, Messra. Easton 
rctaining the sole right to manufacture the superheaters required in 
connection with such engines. 


Personal.—Mr. J. R. Salter has been appointed engineer- 
in-chief to the South Lancashire Electric Traction and Power 
Company, Limited, and subsidiary companies, and has, therefore, 
resigned his appointment as chief engineering assistant to Mr. 
J. Clifton Robinson in connection with the London United, Bristol, 
and Middlesbrough electric tramway schemes. 

We hear that Mr. H. G. Cheesman, of the Eastern Telegraph 
Company, is leaving to-day on another tour of inspection of 
the company's stations, and to instal the relay system at Aden, to 
work from Suez to Zanzibar. Wc wish him all success. 

Mr. Andrew Е. Rock has been appointed telegraph superintendent 
to the North Staffordshire Railway Company, in succession to 
the late Mr. John Neale. 

We understand that Mr. Jas. Hookey, engineer-iu-chief to the 
Post Office, will retire next month. Mr. Hookey’s service covers a 
period of 47 years. 


Lectures.—Lord Rayleigh began a course of six lectures 
at the Royal Institution on Saturday afternoon on '* Some Electrical 
Developments." | 

Before the Dundee Society of Experimental Engineers Mr. 
Fred. C. Sturrock gave an interesting paper on “ High Tension 
Electricity.” 

At the ordinary monthly meeting of the Bristol Society of 
Architects last week, a paper was read by Mr. A. H. Dykes, 
A. M. I. C. E., M. I. E. E., of Westminster, on “Electricity as Applied to 
Buildings.“ 


E. E. R. E. V.—It has been decided to form another com- 


pany of 50 men from the Electrical Engineer Volunteer Corps for 
service in South Africa with the Royal Engineers. The corps has 
already about 200 officers and men on active service. 


Submarine Cable Manufacture. — The statements 
made in the article which we reproduce on another page will doubt- 
less cause some surprise among cable men on this side ; but no apter 
comment could be wished for than an article in our esteemed (on- 
temporary, the Sctenfific American, of 8th inst, entitled “The 
Manufacture of Submarine Cables,” and descriptive of Messrs. 
Siemens & Halske’s new cable works. The article is profusely 
illustrated with views of stranding, covering, and armaturing (sic) 
machines for heavy electric light and power cables, and the descrip- 
tion mainly applies to /ead-covered. cables! Only one view of a 
gutta-percha press is shown, and the description of gutta-percha 
cable is confined to one short paragraph! Really, our American 
friends' acquaintance with submarine cable manufacture appears to 
be somewhat shadowy ! 


Electrical Exhibition.—An exhibition of electrical 
consuming devices is to be held at Chesterfield in April See 
our “ Official Notices " to-day. 


- 
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Electro-Harmonic Society,—The next“ Ladies’ Night’ 
Concert of the Electro-Harmonic Society will take place on Friday» 
28th inst., at St. James's Hall Restaurant (Banqueting Hall) Mr 
W. E. Langdon, President of the Institution of Electrical Engi- 
neers, bas kindly consented to preside. The following is a list of 
the artistes for the occasion: — Solo vocalists—Madame Edith 
Huuds, Mr. James Leyland and Mr. Dalton Baker; violoncellist— 
Mr. W. Н. Squire; pianist —Mr. Alfred E. Izard; prestidigitateur— 
Dr. Byrd-Page; humorous recitations—Miss D. Zingler; humorous 
sketches—Mr. Astley Weaver. 


Appointments Vacant. — An electrical engineer is 
wanted by the Capetown Corporation at a saluy of £650 per 
annum; the Council for the Foreign Community at Shanghai 
requires the services of a chief assistant electrical engineer at a 
salary of 200 taels per month (about £300 per annum); а shift 
engincer is required at Leicester at a wage of £2 per week; mains 
superintendent for Oldham (£100); the Lancaster Corporation 
wants a clerk of works for tramways, at З guineas per week. See 
" Oflicial Notices“ this week. 


Ashton-under-Lyue.— In our article on the Bermondsey 
electricity works last week. we referred to the alterations in the 
electricity and destructor works which were recommended to the 
Corporation by Mr. W. H. Vincent, who was formerly the borough 
electrical engineer. The alterations and extensions are being 
carried out to the design and under the supervi-ion of Mr. Neville 
Appelbee, who has succeeded to the post. 


THE CENTRAL STATION ENGINEER. 


THE second annual dinuer of the Sunderland Corporation electric 
lighting staff took place last week, and was highly successful. 
During the evening a presentation was made to the borough 
electrical engineer, Mr. J. F. C. SNELL, on behalf of the men on 
the staff. Ў 

We understand that Mr. STAINER Нотснічв has been appointed 
junior assistant engineer at the Hanley electricity works. 

Mr. W. S. Jonnston has been appointed resident electrical engi- 
neer to the Hey wood T.C., at a salary of £156 per annum. 

Mr. A. E. WirsoN, assistant electrical engineer at Southend-on- 
Sea, having resigned, the local Council has decided to engage an 
engineer to fill his place at a salary of £130 per annum, rising by 
annual increments of £10 to £200 per annum. 

On Thursday last the engineering staff of the Manchester Cor- 
poration electri ity works held their first annual dinner; Mr. G. F. 
Met?yer presiding. The only guests were Councillors Dr. Bishop 
and Hesketh, chairman and deputy-chairman respectively of the 
Electricity Committee. | 

Dr. Bishop toasted the “Engineering Staff,” and led them to 
understand that their efforts during the past year were heartily 
appreciated by the Committee. Mr. Metzger, in reply, thanked 
the Doctor for the compliments paid to himself and staff, and 
mentioned that to have their efforts appreciated was the greatest 
inducement they could have to stimulate them in their various 
duties; he also took advantage of the opportunity to thank Mr. 
Pearce (the deputy chief engineer) and the staff generally for their 
very loyal co-operation and assistance during his first year of office. 

A very pleasant evening was spent, the arrangements reflecting 
much credit on the organising capabilities of Mr. W. F. Long, the 
chief assistant engineer. 
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NEW COMPANIES REGISTERED. 


Market Drayton Electric Light and Power Co., Limited 


(72,677).—This company was registered on February 4th, with a capital of 
£15,000 in £10 shares, tocarry on at Market Drayton, Salop, and elsewhere the 
business of electrical engineers, electricians, practical engineers and con- 
tractors, manufacturers of electrical apparatus, mechanical engineers, pro- 
ducers of light, heat, sound and power by electricity, galvanism or magnetism, 
&c. The first subscribers are:—R. C. D. Hudson, Cheswardine Hall, Market 
Drayton, Salop, gentleman, with 10 shares; C. W. Clifford, Red House, Market 
Drayton, Salop, gentleman, with 10 shares; A. W. Wycherley, Corbet Arms 
Hotel, Market Drayton, Salop, hotel proprietor, with ten shares; W. Arkinstall, 
Fernleigh, Market Drayton, Salop, brewery manager, with one share; 
S. Bennion, Ercall Villas, Queen Street, Market Drayton, Salop, bookseller and 
stationer, with one share; A. Mackenzie, Stafford Street, Market Drayton, 
veterinary surgeon, with one share; F. E. Harding, Old Springs, Market 
Drayton, gentleman, with one share: and N. Loring, Spring Hill, Market 
Drayton, land agent, with one share. Minimum cash subscription, £8,000. The 
number of directors is not to be Jess than three nor more than five; the first are 
R. C. D. Hudson (chairman), C. W. Clitford and A. E. Wycherley; qualification, 
£100. 


Cornwall Electric Power Syndicate Limited (72,700). — 


This company was registered on February 640, with a capital of £5,006 in 50 
ordinary shares of 4 100 each, and 120 deferred shares of 1s. each, to carry on in the 
County of Cornwall or elsewhere the business of an electric power and power 
gas supply company, and the general business of electricians, electrical, metal- 
Jurgical, and general engineers, suppliers of energy for light, power, heat, and 
other purposes, contractors, &c. The first subscribers are:—F. Harvey. 
Glenmore, Hayle, Cornwall, merchant, with one thare; L. C. Foster, Tre- 
vellis, Liskeard, Cornwall, banker, with one share; О. Wethered, 30—81, 
St. Swithin's Lane, E.C, engineer, with two shares; C. Wren, 28—29, St. 
Swithin's Lane, E.C., managing director Tramways Syndicate. Limited, with 
one *bare ; T. B. Bolitho, Trewidden, Penzance, merchant, with one share; T. R. 
Bolitho, Tremwainton, Penarth, merchant, with one share; G. B. Pearce, The 
Beeches, Hayle, tin smelter, with one share; D. Fox, Dewsbury, mercbant, 
with one share; C. R. Craw:haw, Dewsbury, colliery proprietor, with one share; 
W. Bakewell, F. R. S., B.A., 38, Park Square, Leeds, architect, with one share; 
W. Marchant, Ashton-under-Lyne, engineer, with one share; C. A. Baker, 1%, 
Shaftesbury Avenue, W., electrical engineer, with one share: and О. B. Thomas, 
59, Chancery Lane, W.C., solicitor, with one share. Minimum cash subscrip- 
tion 10 ordinary shares. The number of directors is not to be less than three, 
nor more than 11; the subscribers are to appoint the first; qualification, one 
ordinary share, or five deferred shares. Registered oftice, 80—81, St. Swithin's 
Lane, E.C. 


Hong Kong Tramway Electric Company, Limited (72,719). 
This company was registered on January 7th, with a capital of £300 іп £1 sbares, 
to construct or acquire, equip, maintain and work by electrical, mechanical or 
horse power, tramways, railways, boats, and other means of communication, in 
Hong Kong or elsewhere in Asia, and to carry on the business of suppliers of 
electric energy for light, heat, and power, хс. The first subscribers (each with 
one share) are: -G. Cawston, 56, Upper Brook Street, W., barrister; R. Miller, 
132, Gresham House, Old Broad Street, E.C., East India merchant; Е. A. White, 
Oakleigh, East Grinstead, gentleman; J. G. Н. Glass, Tarnwortb, Mitcham, 
civil engineer: P. Tarbutt, 23, St. Swithin’s Lane, E.C., civil engineer; E. 
Davis, 27, Old Jewry, E.C., merchant; and T. Gilbert, Soutbport House, Carlton 
Road, Putney, gentleman. No initial public issue; registered without articles 
of association, 


Associated American Electrical Manufacturers, Limited 
(72,75). This company was registered on February 14th, with a capital of 
£1,000 in £1 shares, to adopt an agreement with А. F. Woodley, the general 
agent for England and Wales of the Goudey Mcl.can Company (a company 
organised under the laws of the State of New York for managing the foreign 
sales of the products of a syndicate of American electrical manufacturers, the 
present members of which are the Pittsburg Transformer Company, tbc 
Milwaukee Electric Company, the Browning Manufacturing Company, the Fas- 
toria Incandescent Lamp Company, the Keystone Electrical Instrument Com- 

any, the Safety Insulated Wire Company, the Whecler Retlector Company, the 
Dayton Fan and Motor Company, the New England Klectric Manufacturing 
Company, the Electric Motor and Equipment Company, and others), and to 
carry on the business of electricians, engineers, makers and suppliers of, and 
dealers in, electricity for power, light, and other purposes, makers of electrical 
apparatus, kc. The first subscribers are :—8. B. Apostoloff. 28, Bush Lane, E. C., 
consulting electrical engineer, 9 shares; A. F. Woodley, 28, Bush Lane, К.С, 
electrical engineer, 5 shares; T. Marriott, 4, Uxbridie Road, Surbiton, gentle- 
man, 1 share: F. H. Austin, 26, Bush Lane, E.C., clerk, 1 share: H. 8. Youngs, 
BX, Wilkinson Street, Lambeth, S.W., clerk, 1 share: A. Derry, 104, Filth 
Avenue. Queen's Park, W., clerk, 1 share: and W. Luxton, 36, Macks Road, 
Southwark, housekeeper, ] share. Minimum cash subscription, £100. The 
number of directors is not to be less than two nor more than tive: the first are 
S. B. Apostolcif chairman) and A. F. Woodley (managing director); qualifica- 
tion, two shares: remuneration, £1,000 per annum for the chairman and £200 
per annum each for the others. Registered oflice, 28, Bush Lane, Cannon 
Street, Б.С. 
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CITY NOTES. 


Electric Lighting and Traction Company of 
Australia. 


Mr. J. B. BRAITHWAITE, JUN., presided at the annual meeting of 
this company on Monday, at Winchester House. In moving the 
adoption of the report, which appeared in our last issue, he com- 
menced by remarking that Mr. R. P. Sellon, the managing director 
of the company, was absent in the States on urgent business. On 
January 11th, 1901, information was received by cable that the 
transfer of the Melbourne property had been effected, so that they 
had only had possession of the property for 74 months during the 
financial year which ended on August 31st. During that time 
encouraging and steady progress had been made. Their anticipa- 
tions that very considerable economies would be effected by the 
amalgamation 9f the two companies had been realised under the 
very able and successful management of Mr. Clements, their general 
manager in Australia During the 74 months mentioned, there was 
an economy of nearly £1,000 in coal, and £1,500 in wages. They 
had not yet reached the point of being able to close down one of the 
stations altogether, but as soon as the new plant which had been 
shipped to Melbourne was running, the Alcock Company station 
could be closed down, and further considerable economies obtained. 
They had received the returns for the months of September, 
October, and November; in September the revenue was £2,888; for 
October, £2,777; and for November, £2,464, making a total 
for the three months of 48, 129. The expenses in the same 
period were for September, £1,193; for October, £1,626; for 
November, £1,461, a total of £4,580. The profit consequently was 
for September £1,395, for October £1,151, and for November 
£1,003, making a total profit of £3,549, or at the rate of about 
414, C000 a year if you take it as an average quarter. The chairman 
read extracts from several letters which had been received from 
Mr. Cle ments, to show that applications for light and power supply 
were coming in very rapidly; in many cases the applications were 
for power up to 50, 70, and even 100 н.р. The speaker then weut 
on to show by comparisons with the population of towns in 
England or on the Continent how extremely profitable was the field 
over which they had powers for 25 years. The Geelong station was 
not a large one; it was largely a mining town, and the station was 
only started at the end of May, 1901. As the accounts show, there 
was a loss of only £14 or £15 at the end of the financial year. The 
figures for the next three months, however, had shown a profit of 
Er. Не did not known of any station in England of the eame size 
which started out so economically as that. The speaker next 
referred to Adelaide, where, he taid, they also thought their conces- 
sion would be an extremely valuable one. They had made a con- 
siderable loss during the year, but that was due to the fact that 
their station was not opened at all during the period covered by 
the accounts. They had, therefore, to erect temporary plant 
both for the station and for the street lighting while 
their own station was erecting. This temporary plant 
was now discontinued, as the new station was opened at the cud of 
1901. The new station isa fine example of modera practice, and con- 
tains a complete equipment of the best and newest machinery obtain- 
able. The connections already amounted to some 5,000 8-с Р. lamps, 
including a good number of arc lamps for street lighting, and further 
applications for supply were coming in at a most satisfactory rate, 
especially for motive power for driving fans. Adelaide had a very 
hot climate, so that there was likely to be а big demand for power 
and ventilating purposes. Mains were already being laid in the 
densely populated city area, but Adelaide, like Melbourne, is sur- 
rounded with important residential suburbs, where a great deal of 
profitable lighting will be done in the future, and they were 
now spending capital in mains, &c, for these districte. The 
business at Port Adelaide, as was foreseen, had also resulted 
in a loss, and it would probably continue to do so through- 
out the greater part of the current year. So soon as the neces- 
sary arrangements could be made, the district would be sup- 
plied by high tension current from Adelaide, and the existing 
small station closed down. Under these conditions it was believed 
that Port Adelaide would'yield a profit. During the past year the 
capital expenditure at Melbourne, Geelong, and Adelaide aggregated 
about £100,000. To meet the capital expenditure of the year, they 
issued last July £98,000 of debentures and £50,000 of 6 per cent. 
preference shares. All of these were taken up, but the new 
issue of capital was spent, and tbey still owed their bankers 
£69,870. They therefore proposed to ask the shareholders 
to authorise them to fall in with their bankers’ willingness to 
advance a sufficient sum to enable them to complete the light- 
ing of the Melbourne suburbs and get the undertaking on 
а sound basis. А loan of £117,000 was proposed. That money was 
really given in anticipation of the proceeds of the unissued ordinary 
shares (£125,000). As to the past year, with only 74 months’ control 
of the business at Melbourne, and with neither of the stations at 
Geelong or Adelaide contributing, they had been able to earn the 
whole of the dividend of the preference shares and £2,366 which 
they paid in interest to their bankers. If sbares bad been issued, 
that amount would have been available for dividend on the ordinary 
stock, so that they really earned something on the ordinary shares, 
and during the current year they hoped to do much better; when 
they met them next year they hoped to be in a position to invite 
subscriptions for the balance of the ordinary shares, £125,000 at par. 


After a few further remarks, the Chairman moved the adoption of 
the report. This was carried, as were also resolutions re-electing 
directors and auditors, and thanking the board of directora. 


Brompton and Kensington Electricity Supply 
Company. 


Tux directors’ report reads:—" In submitting to the shareholders 
the balance-sheet and accounts for the year ended December 31st, 
1901, the directora report that:—The revenue account ehows a 
credit balance of £24,249 1s. 10d., which, with the balance of 
£187 15s. brought forward, makes a total of £24,736 16s. 10d. 
After deducting £1,183 11s. 5d. for debenture and other interest, 
£2,100 for interim dividend on the 7 per cent. cumulative prefer- 
ence shares, and £3,493 3s. 2d. interim dividend at the rate of 7 per 
cent. per annum for the half-year to June 30th on the ordinary 
shares, the directors recommend that the sum remaining, viz., 
£17,960 28. 3d., be dealt with as follows: 


To credit of depreciation account .. PES as .. £7000 0 0 

To payment of dividend on the preference shares for 
half-year ended December 81st 4s 82 .. 8,500 0 0 

To payment of a dividend on the ordinary shares for 

the half-year ended December 31st at the rate of 

9 per cent. per annum, making 8 per cent for the 
year .. $^ МА os Ae es - 4498 9 5 
Leaving & balance of : 2,961 12 10 
to be carried forward. — 
Total "T . . £17,960 2 8 


The following table shows the progress of the company's 
business :— 


| 


Equivalent Increase | No. of 
. of 85-watt . in cus- 


90,416 13 4 12.235 16 10 | 18,180 16 6 

36,125 4 5 14,801 0 10 21,324 8 7 

41,151 4 6) 16,905 9 8 24,249 110 
| 


| nA | Gross Expendi- | Net 

Year 1 1 ä receipts. ture. receipts. 
connected. lamps. |nected. | 
| 

£ s. d. £ s.d. £ s.d. 
1890 1:,665 9.145 948 | 5010 9 2 4691 6 5 385 9 9 
189! 19,358 5,123 873 | 83289 3 11 6,077 14 10 2,250 9 1 
1892 | 93,700 4,812 471 | 10,688 18 6 7.851 19 6 2,3619 0 
1839 98,429 4,129 599 | 12,063 10 10 | 7,832 6 8 4,231 4 2 
1894 35,858 7,420 155 | 13,695 11 8 | 7,43116 8 6.263 15 0 
1895 44.163 65304 932 15,394 16 11 8,554 0 10 6840 16 1 
1896 | 55.265 11,103 | 1,164 | 17,442 6 5 8410 8 4 903118 1 
1897 | 66,304 11,099 1,116 20,810 10 1^ 8,777 5 2^ 12,003 411 
24,906 17 11 | 10,40 14 11 14.066 3 0 


99 ` 
1900 | 108,978 13,675 2,395 
1901 | 2,: ) 


As was proposed in the last report, the debenture stock has been 
repaid, and S, 000 preference shares and 339 ordinary shares have 
been issued. The premiums arising trom these issues amount 
(after deducting expenses of issue, and the premiam payable on 
redemption of the debenture stock), to £20,551 103. 10d. The 
directors propose to apply £14,203 149. 4d. of this amount in 
extinguishing the renewals suspense account, and to place the 
balance of £6,347 163. 6d. to the credit of the depreciation fund, 
which will then stand at £30,847 16s. 6d. Mr. H. R. Beeton and 
Mr. R. A. Germaine retire from the board by rotation, and, beiog 
cligible, offer themselves for re-election. Messrs. Miall, Wilkins, 
Randall & Co, the auditors of the company, offer themselves for 
re-election.” 


Smithfield Markets Electric Supply Company. 


Мв. Н. S. LEON presided at the meeting of this company, held 
last Friday at Winchester House. In moving the adoption of the 
report, which was published in these columns last week, he said 
that the total revenue was £16,746, as against £15,187 in 1900. 
£1,500, representing the receipt from the cold air store, was, at the 
request of the auditors, taken out of the gross revenue, so that the 
actual increase in 1901 of gross receipts was £3,058. There had 
been during the year another £1,000 added to the depreciation 
fund, which now stands at £2,000. Noone who understood anything 
about machinery would consider that too large, and the board was 
anxious to go on increasing the depreciation fund if possible, and 
would therefore take the necessary steps to do so as the net 
profits of the company grew. During 1902 the items of preliminary 
expenses (£137) would Le entirely wiped out, and they hoped that 
the other two items under provisional order expenses and con- 
sulting engineer's fees would also be got rid of out of the revenue. 
The cold air store was rapidly being built. This company was not 
in any way responsible for that building, nor had it any interest in 
the business, but tbey hoped that they would make more protit 
than £1,500 a year out of it forcurrent when it was completed. 

The table in the report showed the progress that had been made 
since the company started. They did not mean to let any business 
pass by them if they could obtain it and profitably finance it. In 
regard to the non-payment of dividend the board were as dis- 
appointed as shareholders at the inability of the company to pay 
the dividend, but the policy of borrowing money in order to pay 
dividends was a bad one and not conducive to the welfare of any 
company which pursued it. hey had in the balance sheet no avail- 
able money with which to pay dividends, and if they would only 
put prejudice or disappointment on one side, they would see the 
wisdom of the action of the board in that respect. The business, 
though small, was a good one, aud was steadily if slowly increasing, 
and he had the greatest faith that provided it was conservatively 
financed, they would ultimately pull through to sbareholders' 
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satisfaction. At the prescat moment they were in a sound financial 
position; they owed £1,0CO and a few other items which they were 
quite capable of paying in the ordinary way. The existing plant 
was in а first-rate physical condition. New capital charges were 
always coming along as the business increased, and the board had 
already under consideration the advisability of superseding one of 
the present generating sets for a larger one. They must have a 
certain amount of working capital, it was absolutely essential, and 
at present they were very short of it. Shareholders had not taken 
up the second debentures offered last year nt all satisfactorily. 
They would not issue any more debentures at 5 per cent. discount, 
the proper price with such excellent security ought to be a 44 per 
cent. debenture at par. Sbarebolders would have the first chance 
of lending the company any money which might be desired for the 


extension of profitable business. The prospects of the company 


were sound provided that they had a free band in the financial 
management. 

The терет was adopted, and retiring directors ard auditors were 
rc-elected. 


Dublin and Lucan Electric Railway Company. 


THE directors, in their report to be submitted to the shareholders 
at the forty-first ordinary half-yearly meeting of the company, to 
be held on Thursday, the 27th inst., state that the expenditure has 
been reduced, the traflic receipts show a considerable increase, aud 
the general position of the company’s affairs is considerably 
improved. After providing for debenture interest, there is a 
balance available of £1,036 7s. 7d. Out of this it is recommended 
that a dividend at the rate of 5 per cent. per annum on the pref. 
shares be paid, which will absorb £475, and that £200, as well as 
the half-yearly instalment of £100 due to the electrical contractors, 
be paid towards the balance due for electrical cquipment, leaving 
£261 78. 7d. to be carried forward. During the last three months 
of the half-year, goods traffic bas been undertaken on a small scale. 
The revenue from all sources shows an increase of £300 for the 
half-year. The expenditure shows a decrease of £460, which is 
partly due to the reduced price of coal, and pirtly to the reduction 
of other expenditure, 


The Charing Cross and Strand Electricity Supply 
Corporation. 


THE report of the directors to be submitted to the mecting to be 
held at Savoy Hotel, W.C., on February 26th, rcads as follows: — 
„In submitting the accounts for the year ending December 31st, 
1901, the directors congratulate the shareholders on the satisfactory 
result of the year’s trading in the whole of their areas of supply. 
The accounts, having regard to the provisions of the City pro- 
visional order, have now to be submitted in two parts, the first 
relating to the West End undertakings, and the second to the City 
undertaking. 
The West End Undertakings.—The progress of the business in the 
West End areas is shown by the fact that the equivalent of 27,906 
additional 8-c. P. lamps have been connected, and the units sold 
during the year 1901 show an increase of 31 per cent. over those 
sold during the year 1900. A portion of this increase is caused by 
the fact that the supply of the City undertaking has necessarily 
been given from the West End generating stations, but apart from 
this supply the increase has been very satisfactory, the revenue 
from sales amounting to £99,715 3s. 3d , an increase of 16 per cent. 
over the amount sold in 1900. Tke plant, machinery and mains 
have been maintained in a high state of efficiency. Twenty-seven 
miles of mains have been added in these areas, aud the trunk mains 
connecting these areas with Bow are being rapidly procceded with. 
The new general offices of the corporation, with the sub-station 
adjoining, at St. Martin's Lane, is approaching completion, and the 
latter is being equipped with motor-generators and battery plantto 
enable the company to deal with the constantly increasing demand 
for energy. The net earnings of the West End undertakings, as 
shown in nct revenue account No. 65, have amounted to 
£46,900 10s. 3d. £10,000 was distributed as interim dividend at 
the rate of 8 per cent. per annum for the half-year ended June 30th, 
1901, there remains a sum of £36,900 10s. 3d., which the directors 
propose to deal with as follows:— 
Dividend on 4i per cent. preference shares to December 
30th, 1901 Ne uk T T is 25 25 .. £11,250 0 0 
To pay a dividend at the rate of £12 per cent. for the half- 
year ended December 81st, 1901, on ordinary shares, 
making with the interim dividend paid in August, 1900, 


10 per cent. for the whole year.. and 15,000 0 0 
And to carry forward ‘ 10,650 10 8 
£36,900 10 8 


The City  Undertaking.—The expenditure on capital account 
amounted at December 31st, 1901, to £504,257; viz, £234,257 
expended by the City undertaking, aud £270,000 by the Charing 
Cross and City Electric Company, Limited, the contractors for the 
works. The progress of the business has been most gratifying to 
the directors, and. the fact that, notwithstanding the difficulties in 
giving a supply, necessarily incident upon the impossibility of com- 
pleting the City stations, current has been sold to the extent of 
49, 614 argues well for the success of this undertaking. The gene- 
rating station at Bow, with machinery and plant of sutlicient 
capacity to supply 225,000 8-c.p. lamps, is approaching completion. 
The trunk mains from this station to City area are completed, and 
the City will withiu the next few weeks be supplied from Bow. 
Distributing mains have been laid in the City to the extent of 
114 miles. The sub-stations at Fenchurch Street, Upper Thames 


Street, and at Ludgate Hill, have been equipped with the requisite 
permanent motor-generator and battery plant, and are ready for 
furnishing supply so soon as clectric energy can be transmitted 
from Bow. A fourth sub-station in Beech Street, Barbican, to 
supply the northern portions of the City is contemplated, a free- 
hold site having already been acquired and cleared. The capacity 
for supply from these stations will, with the machinery already in 
order, be increased, before the end of the year, to 375,000 lamps, 
and, if necessary, in the year 1903, to 600,000 lamps. 51,836 lamps 
are now being supplied, and the demand continues to be satisfac- 
tory. Contracts for 20,000 lamps would have been completed 
during the last month had it been porsible to have supplied energy, 
and negotiations are pending for 100,000 further lamps. The 
revenue account for the City undertaking shows a deficit of only 
£756 16s. 7d., which, baving regard to the shortness of the time 
over which the business has been proceeding, appears to the 
directors to be satisfactory. This is carried to the balance-sheet of 
the City undertaking, and will have to be dealt with out of future 
earnings. Mr. G. Н. Brougham Glasier and Mr. Stefano Gatti are 
the directors who retire by rotation, and, being eligible, offer 
themselves for re-election. The auditors, Messrs. О. R. Johnson and 
Son, also retire, and offer themselves for re-election. The whole of 
the recent issues of 20,000 preference shares and 20,000 ordinary 
shares have been taken up. 


Uxbridge and District Electric Supply Company. 


THE annual general meeting of this company was held at Uxbridge 
on Monday last week, Mr. J. Е. Stilwell, J.P., in the chair. The 
directors’ report stated that good progress had been made with the 
erection of the venerating station, and that the laying of the mains 
throughout the compulsory area was nearly completed. Steps are 
now being taken to lay extensions of the mains on terms which the 
directors are advised will be remunerative. Arrangements are in 
progress for the wiring, at a low rental, of small houses. The 
directors have been able to let off portions of the freehold site not 
at present utilised for the generating station at rents which produce 
a satisfactory return on the purchase price of the entire site. The 
directors (except the managing director) have agreed to forego any 
fecs until the commencement of the general public supply, and the 
secretary is also performing his duties on the same footing. The 
directors, who retire by rotation, are Alderman W. Potter and Mr. 
H. W. Couzens, who, being eligible, offer themselves for re-election. 
The auditor, Мг. К Н. Е. Hitchens, retires, and, being eligible, 
offers himself for re-election. 

The report and accounts were approved and adopted. 

The Manacinc DIRECTOR then read his report. 

The SECRETARY reported that Mr. Max Byng, one of the directors 
of the General Electric Company (1900), had joined the Loard of 
this company. Mr. Potter and Mr. Couzens were unanimously 
re-elected. Mr. R. H. F. Hitchens, the auditor of the company, 
was likewise unanimously re-elected. 

The proceedings terminated with a unanimous vote of thanks to 
the chairman. 


Westminster Electric Supply Corporation. 


TRE report of the directors for the year 1901, to be presented at the 
ordinary general meeting of the above company on February 26th, 
at the company’s offices, states that the supply of current which, on 
December 31st, 1900, was provided fur the equivalent of 469,589 
lamps of 8 с.р., had increased by December 31st, 1901, to the equi- 
valeut of 533,462 lamps, of which approximately 8,020 lamps are 
due to public lighting. At the present time there are on circuit the 
equivalent of 540,724, and applications have been received for a 
further 5,996 lamps of 8 c.P. The length of roadway in which con- 
tinuous-current mains have been laid now exceeds 67 miles, making 
about 200 miles of ways, into which upwards of 209 miles of copper 
(strip aud cable) have been drawn. In addition, during the past 
year, three miles of trunk mains have been laid in the company’s 
area to connect the stations with tbe Central Electric Supply 
Company's station at St. John's Wood. These mains repre- 
sent a total of 12 miles of ways, which are estimated to be 
sufficient to carry a supply of energy to meet the Westminster 
Company's requirements for a period of 10 years. The 
publie lighting of the district urdertaken by the company has 
been proceeded with as rapidly as possible. There are now 599 
lamps erected and in circuit, and it is expected that the whole 
system will be completed before the ccronation. The directors are 
pleased to state that the public supply is considered to be extremely 
satisfactory. In accordance with resolutions passed at extra- 
ordinary general meetings held in December last, the directors have 
allotted tbe new issue of 30,000 cumulative preference shares of £5 
each to the shareholders on the register on December 4th, 1901, 
and this capital will be expended in providing plant, mains, &c., 
necessary for the future development of the company’s business, 
which is increasing in the most satisfactory manner, a larger number 
uf lamps baving been added during the past 12 months than in any 
year since the company commenced operations. An interim divi- 
dend, at the rate of 10 per cent. per annum, for the half-year ending 
June 30th, 1901, has been distributed. After allowing for deprecia- 
tion, sinking fund, &c, the net balance available for dividend is 
£31,003 6s. 3d., out of which the board reccmmend the payment of 
a dividend at the rate of 11 per cent. per annum, less income-tax, 
for the past half-year, carrying forward a balance of £2,643. The 
continued high price of coal has again materially affected the 
pretits of the year, and the very great increase in rates and 
taxes has also reduced the amount available for dividend. 
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The directors therefore consider that they may congratulate 
the shareholders on the rate of dividend being maintained. To 
provide the necessary capital for the equipment of the Central 
Electric Company's works at St. John's Wood, the directors have, 
jointly with the directors of the St. James's and Pall Mall Com- 
pany, guaranteed payment of the principal and interest оп an issue 
of £250,000 4 per cent. debenture stock of the Central Electric 
Supply Company, Limited. Fo: the information of sharcholders, 
particulars of the receipts and expenditure of tbat company to 
December 31st, 1901, are given. The works are being rapidly pro- 
ceeded with, and it is expected that the Central Company will be 
ready to supply energy to the Westminster and St. James's Com- 
panies by the ensuing winter. In accordance with the articles of 
association, two of the directors, Captain Вах and J. Browne 
Martin, Esq., retire, but being eligible, offer themselves for re- 
election. 


The National Telephone Company. 


THE report of the directors for the half-year ending December 31st, 
1901, to be presented at the meeting to be held at Hamilton House 
on Thursday, February 27th, at 2 o'clock, reads as follows: 

“ The income accrued in respect of the business of the half-year 
amounts to £801,495 4s. 8d., as compared with £732,093 4s. 1d. for 
the corresponding period of 1900, being an increase of £69,402 
Os. 7d. The working expenses for the balf-year amount to £444,391 
13s. 8d., as compared with £404,652 16s. for the corresponding period 
of 1900, being an increase of £39,738 17s. 8d. The net result for 
the half-year (after deducting the Post Office Royalties, amounting 
to £73,423 2s. 3d.), isa profit balance of £283,680 8s. 9d., as compared 
with £255,831 5s. 8d. for the corresponding period of 1900, being an 
increase of £27,849 3s. 1d. The rentals carried forward for unex- 
pired terms of running contracts amount to £730,624 18s. 2d., as 
compared with £696,568 5s. 7d. at the corresponding period of 1900, 
or an increase of £34,056 12s. 7d. Out of the available balance of 
£222,566 12s. shown by the nct revenue account (No. 3), the board 
will recommend the payment for the half-year of a dividend at the 
rate of 6 рег cent. per annum on the first and second 
preference shares, 5 per cent. per annum on the third preference 
shares, 6 per cent. per annum on the preferred shares and stock, and 
44 per cent. per annum on the deferred stock, being equivalent to 
5 per cent. per annum on the ordinary shares now divided into 
preferred stock and deferred stock, less income-tax in «ll cases. 
The board also propose to transfer £100,000 to the reserve fund, aud 
to carry forward the balance of £7,316 128. Capital Evpenditure.— 
The sum of £233,096 15s. 3d. bas been expended on capital account 
during the half-year in the erection of 6,155 additional exchange 
and private lines, and in the construction of underground works. 
The important and difficult negotiations with the Post Office relatiug 
to the London telephone service having resulted in a working agree- 
ment, Mr. Forbes, for domesticand other reasons, desiring to be relieved 
from the heavy care and anxiety of the position he so long held as 
president of the company, determined to resign that office. Sir 
Henry Fowler, the vice-president, was elected president, and Mr. 
George Franklin was elected vice-president. These changes involved 
some re-organisation of the board, and upon consideration, Mr. 
Forbes decided that he would prefer to resign his seat as a director. 
The board felt that it was desirable that Mr. Forbes’s great 
knowledge and experience should be available to the company, 
and that the shareholders would approve of the retention of Mr. 
Forbes's services in an advisory capacity. An arrangement has 
accordingly been made with him fora period of five years, under 
which he will receive a remuneration of £1,000 per annum, with 
power to commute." 


Cambridge Electric Supply Company. 


THE tenth annual general meeting of this company was held at the 
company's offices on Wednesday last week. Mr. D. Munsey, the 
chairman, presided, and was the only director present. 

The directors reported that during the year 1901 there had been 
added to the company's mains the equivalent of 3,737 8.c.P. lamps, 
making the total 34,723. The number of units supplied had been 
382,224, an increase of 24,789 units. The company, after paying all 
charges, and placing £750 to depreciation account, had a balance of 
£5,019 10s. 4d., which, added to £38 10s. 10d. brought forward from 
last year, made £5,058 1s. 2d. Ап interim dividend of £1,518 
16s. 10d., and interest on temporary overdraft and loan (£340 
5s. 3d.), bad already been paid, leaving a net balance of £3,198 
19. 1d. Out of this the directors recommended the payment of a 
dividend of 43 per cent., making, with 2} per cent. already paid, 7 
per cent. for the year. This would absorb £3,080 Os. 7d., leaving a 
balance to carry forward, subject to fractional adjustment of 
income-tax, of £118 18s. 6d. 

The total capital received up to the end of last year was £71,792, 

During the year they expended as capital £5,270 on machinery, 
&., and they had acquired 5 acres of land beside the railway at 
Chesterton, at а cost of £856 188. 6d. The net revenue during the 
year was £40,715. They permitted their workmen to leave part of 
their pay in the company, and in return allowed them 5 per cent. on 
it; they now had £340 19s. 5d.in the company. The company’s 
position to-day was more satisfactory than it ever had been before. 

The report and accounts were carried. 

The meeting was then adjourned to allow of the attendance of 
some of the directors before the appointment of officers could be 
proceeded with. Mr. Arthur Rutter offers himself for re-election as 
auditor. The Hon. C. A. Parsons and Mr. Simpson also go out of 
office (by rotation), but seck re-appointment. 


Metropolitan District Railway Company. 


THE report of the directors fur the half-year ended December 31st 
last, submitted to the meeting yesterday, states that the total 


receipts for the half-year have been £179,880; working expenses, 


£113,084. The revenue account shows a protit of £66,793, a 
decrease of £16,368. The passengers carried (exclusive of season 
ticket holders) numbered 18,554,240. The net revenue, after pay- 
ing the interest on debentures and debenture stock, and the several 
rent charges, leaves a balance of £10,235. This amount will only 
admit ef a payment for the half-year of a dividend ou the 4 per 
cent. guaranteed stock at the rate of 15s. per cent. per annum, and 
leaves £185 to be carried forward. Тое company has during the 
half-year had to meet not only the competition of'the Central 
London Railway, opened on July 3Cth, 1900, but also that of tha 
electric tramways which commenced running to Acton and Kew in 
April, 1901, and were extended to Hounslow on the one hand and 
Southall on the other in July, 1901. The loss in gross passcnger 
traffic in the year 1901, as compared with 1899, reaches the serious 
figure of £53,000. Attherequestof the Metropolitan District Electric 
Traction Company, the necessary notices to treat have been served 


. upon the owners of the land required for tlie power house, and pos- 


session of some cf the laud has been secured. Arrangements are 
now being concluded with the London and South-Western Railway 
Company for the electrical equipment of that company’s lines from 
Putney to Wimbledon, and from Turnham Green to Richmond, 
over which the District Company have running powers. Ealing 
and Harrow Railway.—Arrangements are being made to instal 
forthwith upon this brauch an electrical system of traction which 
will be worked from a temporary power station. The company 
expects to have an electrical service of trains working from Harrow 
to Mill Hill Park and thence to South Actou in September next. 
The Metropolitan Railway Company have let the contract for the 
construction of the Harrow and Uxbridge Railway, and those works 
are now proceeding. ‘I'he important extension of the District 
Railway from Whitechapel to Bow, which is being constructed 
jointly by the company and the London, Tilbury and Southend 
Railway Company, is expected to be ready for opening in May. 
Arrangements are being made for working a service of frequent 
trains through to Kast Ham. Thecompany also hope to carry by 
this route a very considerable goods traffie. Brompton and Picca- 
Gilly Circus Railway.—Arrangements are being made with this 
company pursuant to the statutory powers for the construction of 
the deep level line of the District Company from Earl's Court to 
South Kensington authorised by the Metropolitan Distri:t Railway 
Act, 1897. The Brompton-Piccadilly Company have let t icit con- 
tracts for the construction of their railway, and are now acquiring 
the necessary land. The following Bills affecting the company's 
interests have been introduced into Parliament, and were submitted 
for approval at the company's Wharncliife meeting: — (1) The Metro- 
politan District Railway Bill. (2) The Whitechapel and Bow Rail- 
way Bill. (3) The Metropolitan Railway Bill. (4) The Charing 
Cross, Euston and Hampstead Railway (No. 3) Bill. (5) The Great 
Northern and Strand Railway Bill. The board reports that since 
the last half-yearly meeting, Mr. J. S. Forbes had resigned the 
position of chairman, which he has held for the long period of 29 
years. The board desires to place on récord its appreciation of the 
services which Mr. Forbes has so long faithfully rendered to the 
company. Mr. Forbes has consented to serve the company as 
advisory director for a period of four years. 


Edwards Air Pump Syndicate. 


THE report of the directors for 1901, to be prescnted to the meeting 
to-day, states that the royaltics booked during the 12 months show 
an increase of over 10 per cent. on the previous year. The expendi- 
ture of the ~ear shows a slight increase of £95. The steady expan- 
sion of the business of the syndicate continues both in respect to 
marine pumps and pumps for land installations, the former repre- 
senting 58 per cent. aud the latter 42 per cent. of the total number 
of pumps booked. A very satisfactory feature of the past year has 
been the large increase in the number of pumps built under license 
abroad. ‘Tne pump has now been fitted for the condensing plants 
of over 60 of the most important electrical stations in the United 
Kingdom. | Numerous inquiries are being received from South 
Africa aud Australia. More than 1,450 pumps are now at work or 
in course of construction. The balance on the revenue account for 
the year amounts to £2,171, aud adding the balance carried forward 
from last year, £375, there is together £2,547. The directors pro- 
pose applying this balance as follows: To sinking fund account for 
redemption of eost of acquiring patents, £1,250; to pay a dividend 
of 5 per cent. on the called-up capital, £1,050 ; leaving to be carried 
forward £217. 


Scarborough Electrie Supply Company. 


THE annual report shows that the company has 702 consumers: 
which is an incercase of 110. The total revenue has been £8,847, 
as compared with £7,788. "The accounts show that after placing 
£600 to depreciation account the balance available for dividend is 
£4,119, from which the directors recommend a dividend of 7 per 
cent. Itis added that further capital will be required in 1902, but 
probably not to so large an extent as іп 1901. Alluding to tlie pro- 
posed introduction of tramways into the borough, the report states 
that if satisfactory arrangements can be entered into with the pro- 
moters the enterprise will be of advantage to the company, whose 
interests are having the careful attention of the directors. 
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Stock Exchange Notices.—The Committee has ordered 
the under-mentioned to be quoted in the Official List :—City of 
London Electric Lighting Company, Limited— £200,000 44 per cent. 
ee debenture stock, in lieu ot the provisional certificates now 
quote 


The Charing Cross and Strand Electricity Supply 
Corporation.—Dividend warrants on the 4j per cent. preference 
shares of this corporation were posted to the shareholders on 
February 15th. 


The Brush Electrical Engineering Company.—The 
transfer books of the first debentare stock will, in view of interest 
payable on March 1st, 1902, be closed from February 17th, 1902, to 
March 1st, 1902. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for tbe week ending Feb. 
14th were £517; corresponding week last year, £534; decrease, £17. Total 
to date, £8 ‚871; corresponding period last year, £3, t93; 
Miles of track open, 104. 


increase £484, 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
February 15th were £188; corresponding .week last year, £186; increase, 
£2. Total receipts to date, £1,021; corresponding period last year, £950; 
increase, £711. 


Bristol Tramways and Carriage Company.—The гесе 11 M the week ending 
Februar A were £8,680; oorresponding period last year “en in- 
crease, A 


Central London Railway. —The receipta for the week ending Feb. 15th were 
£6,782 ; corresponding week last year, £6,181; increase, £601. Total 
receipts to date, £46,145; corresponding period last year, £42,838; in- 
crease, £3,807. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
Feb. 16th were £3,144; corresponding week last year, £2,047; increase, 
£1,097. Total receipts to date (7 weeks), £21,312; corresponding period last 
year, £14,081; increase, £7,228. Milea open, 63; last year, 43. 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending February "th :— 


| Comparison 


with corres- Aggregate. 
i Amount Ponang wark ä —E 

4 "€ + = 

| £ 2 £ £ 

Oroyaon ik. i 607 453 — "F 5 3.432 2,254 — 
Devonport 840 — — 5 2085 ! — = 
Dudley Stourbridge 580 171 — B 8,221 629 — 
Gateshead 629 — — 9,848 == = 
Greenock-Pt. Glasgow 857 190 — 5 1,896 958 — 
Hartlepool .. M 151 , 4 — 5 9.0 7 — 
Kidderminster T 81 12 | — ! 463 48 — 
Me rthyr ee ' 180 TT — 5 977 — — 
Oldham— Ashton Va 444 54 — 5 2,406 — 6⁴ 
Poole .. а 150 — — 5 931 — 
Southport 118 80 | — 5 685 98 — 
South Staffordshire 662 | 105 | — 5 8,716 218 | — 
Swansea T 315 85 — | 5 2,'05 164 — 
Taunton oe oe 48 | m — 1 5 270 — t — 
Tynemouth . 110 — — | 916 — = 
olverhampton Dist. | 117 | &3 dal 609 | 381 — 

* Partly horse. t Partly steam. 


Dover Corporation ‘Tramways. —The receipts for the week ending February 
15th were £149 бв. 0d.; corresponding week last year, £181 8s. 11d.; in- 
crease, £17 17s. 1d. Total to dace, £1,123 13s. 10d.; corresponding period 
last year, £1,058 184 1d.: increase, £65 0з. 9d. Mules of track open. 8. Car 
miles run, 1902, 5,078 ; 1901, 4,958. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.—The receipts for the week ending February 
14th were as follows:—D.U.T. Co., £8,016 63. 8d.; D.8.D. Co., £609 10s. 104. ; 
total, £8,625 17s. Id.: corresponding week last year— D.U.T. Co., £3,102 
128. 5d.; ”.8.р. Со., £672 48. 11d.; total, £3,774 178. 44. : decrease, £149 0з. 8d. ; 
aggregate to date, £25,685 2s. 5d. ; last year, £24, 711 5з. 8d.; increase, 

£973 163. 94. Mileage worked 46. 


Liverpool Overbead Rallway.— The receipts for the week ending February 
6th were £1,118; corresponding week last year, £1,208; decrease, £90. 
Total to date £9,446: corresponding period last year, £10 837; decrease, 
£891. Miles open, 6 miles 67 ohaine. 


STOCKS AND SHARES. 


Wednesday Evening. 

A SHARP burst of flatness in the Kaffir Market of the Stock 
Exchange, induced by over-speculation, bas brought about a feel- 
ing of depression in nearly all departments. Consols have a special 
cause for weakness in the prospect of renewed Government borrow- 
ing, and the Home Railway section is by me means checred with 
the companies' reports, telling of increased charges in nearly all 
departments with the exception of coal. Electrical stocks and 
shares are content to mark time, and there is no striking movement 
o report in either direction. Central London Deferred is five 


points lower, the exact amount of the dividend deducted on 
February 13th being 4 per cent. 


It appears that something will have to be done, and that shortly, 
to cope with the question of ventilation in the “ Twopenny Tube.” 
The directors are giving the subject their earnest consideration, and 
since they will have to study pretty closely tbe Board of Trade's 
recommendations as to fresh rolling stock— perhaps even new per- 
manent way—it is to be hoped that the reforms can be carried out 
simultaneously. But while this chance of more capital expenditure 
is in the air, we should not press the investor to buy any of ite 
stccks but Central London Preferred, which is a little lower this 
week. Waterloo and City, now e» dividend, is marked down a 
point, without bringing any more stock into the market. Great 
Northern and City Preferred are strong at 8§ upon cxtensive Con- 
tinental purchases. 


In the electric traction department Anglo-Argentines are a little 
easier at 4,°,, but Cape Electrics at 2,5, have hardened on the week. 
A fair number of orders in Tramway Debenture stocks have come in, 
and business is passing in Brisbane Electric 44 per cent. Debenture 
at 104, in British Electric Traction 5 per cent. Debenture at 1273, 
in Buenos Ayres and Belgrano 5 per cent. at 1031, while Calcutta 
44 per cent. Debenture commands 106, the shares of this last being 
at 134. Of course, the feature of the week is the heavy slump in 
London General Omnibus stock, which has receded nearly 20 points 
on the lamentably bad report, showing that the concern earned a 
profit of only £2,205 for the final half of last year, a decline of 
over £45,000 as compared with the similar period of the Jubilee 
year. At the Road Car Company's meeting on Tuesday, the chair- 
man vigorously inveighed against Tubes“ as means of passenger 
Iccomotion, declaring that they should be used for goods only. 


When the City of London Electric dividend appeared at the 
rate of 5 per cent., it was found that all good effect which it might 
otherwise have had, hac been discounted beforehand, and the same 
remark applies to the other electrical companies which have issued 
good reports, as, for instance, the Brompton and the Westminster. 
The former undertaking, which has increased its dividena from 
6 to 8 per cent., shows nothing of sensational brilliance in its 
figures, and tha number of customers during the year has only 
been increased by 355. The revenue is advancing slowly, but very 
steadily. The Westminster Company has had special expenses in 
its coal and rates bille, but seeing that it will be in the thick of 
Coronation illuminations, the outlook is as bright as that of an 
electric lighting company ought to be. St. James's and Pall Mall 
are ex dividend. Edmundson's of both classes are up to £6 middle, 
and Charing Crots Preference remain unchanged despite the 
deduction of the dividend. 


Tbe National Telephone Company's report, considering the 
stirring times through which the concern bas lately pasted, is a 
deadly dull document. The profit goes on expanding, but there is 
hardly any reference to the probable position of the company when 
its license shall expire. The prices of the stocks are, if anything, 
somewhat lower on the week. The Deferred is quoted at 60 to 63 
and the Preferred at 97 to par. There is no recordable change in 
other telephore descriptions, which keep steady. 


The Telegraph market is sinking into insignificance again, and 
after the smart reactionary rise which took place earlier in tbis 
month, a pause has been called. Prices, however, do not show any 
particular inclination to ease off, except in the Anglo-American 
group. Direct United States shares are + down; the Anglo 
varieties are also slightly lower, after making allowance for the 
dividends. Signor Marconi is making himself so conspicuous over 
the pending visit of the German Crown Prince to the United States 
that some revival of the wireless telegraphy nervousness is being felt. 
Eastern Ordirary displays no change, and it is thought that the 
reduction of the cable rate will result in во much additional business 
that its effect will be only good. 


In the Miscellaneous section, a 20s. rise in Henley’s has lifted 
the shares to 184, acd it is rather surprising that Callender’s 
should not have followed suit so far. The two con- 
cerns are now nearer amalgamation than ever they were. British 
Insulated Wire are pursuing their usual erratic course, and are up 
again to £10 this week on fresh reports as to an agreement with the 
Telegraph Manufacturing Company. The manufacturing depart- 
ment, on the whole, is steady, with little business doing to move 
quotations in either direction. 


The rew Dudley, Stourbridge and District Debenture issue, 
fathered by the British Electric Traction Company, appeals to a 
certain class of investor, but there is uot likely to be much market 
in the stock. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ELECTRICITY SUPPLY COMPANIES. 


100,000 Backbeat and Greenwich Dist. Electric Light, Ord. ... гу: n | E 
pe Brompton а Kensington AS M вооа 6% 169% 8 . 
& t. Bup., Ord., 101 019,761 | 5 8 
20,000 do. 7 Ф Cum. Pref.... 5 | uss ie К 
бый Ores кай: вела Шой Барр ae А 5 9 19% 10 9; 
до. до. Oum. 5| ... ia ee 
po] m шов, веру OM. % d 09 8 * | 5%] 
ty ply, - eee ses 
Ойу of London Blectric Lighting, 11050. „| 10| 4 $ 0 $ 5 * 
Do. 6 95 Cum. , 1 to 40,000 10 | 6 6 i's 
Do. 5% Deb. Stock, Borip. (iss. at £115) all paid Sea) “eas Es 
Do. 449% 2nd Deb. Stock, Prov. Certs., all paid | 100 |... dis 
Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 10 T. T. 
Do. do. do. 6 Y Pref., 40,001—60,000 | 10 6 6 , 
Do. Deb. Stock, Prov. Certs (all paid) Rd. .. % p M ; 
$5,500 ' Edmundson's Elec. Corp., Ord. Shares — 6 | 6|6%|7% 
Do. do. 6 % Cum. Pref. eee eee #06 ees eee е 
ро. до. 43 % 1st Mort. Deb. Stock. ... | 100 A ids ; 
21,000 | Kensington and Knightsbridge Electric, Ord. — ... : b | ae » 2 
Do. do. do. 4% Deb. Stock Stock - is 
London Electric Supply Corporation, Limited, Ord. ... 3| .. $us i 
do. do. do. 6 % Pref. 5| .. " m 
250,000] do. do. 4% lst Mt. Db. Stock Rd. |Stock| ... "n 
96,769 Ра Electric Supply, 101 to 62,500 m 10 5 6 WW 
1200001 Do. 4} Mortgage Debenture Btock „ 
31% Mort. Deb. Stock Red. .. ... й i А 
R Hill Electric Lighting А - e 10 | 7 7 5 
Bt. James's and Pall Electric Light, Ord. .. T 5 144% 14495 (144% 
рэ: А Pref., 20,081 to 40,080 » 7 7 7 95 
Bmithfield Market Elect. Supply, „ odes 8 us i - 
бай, 4 Deb. eee 909 100 эзе 
1 808 E London Electricity ar. de wd б 
09,518 | Westminster Electric Supply, NP ee | 5 13% |1049, [103% 
T * Bubjeot to Founders Shares, t Quotations on Liverpool Stock 


Isas, ak, Share.| the last three years. 
1899 1900. | 1901. 
82,300 | African Direct Telegraph, 4 % Debs. 885 өө 262 МР 
25,000 | Amason Telegraph Co.'s shares, Nos. 1 to 95, 000 . ove ose T 
119,700 Amason Telegraph 5 % Debs., Nos. 1 to 1,250 Red. € sis ive 
804,730 . Telegraph ... 566 888 Stock 73/6 | 3$ 61s. 
1,097,640 do. 6% Pref isi sis gun 6 6 69% 
1,097,640 do. Deferred 60960 ЕДА) eee Stock v B. бв. да. 
44,000 | Chili i Nos. 1 to 44, Oo 5B] .. 
741,0291 a Sterling 500 % Deb. Stock Red по ві "P t 
1,741, year 4 - es 
16,000 Ouba Telegraph eee ees eee ese [11 eee 10 7 * es ee 
Do. 10 y^ Pref. eee cee eee #09 eee 10 eee ees ee 
Direct Spanish Telegraph ... as к ces e 5|4%|4% А 
Do. do. 10 Cum. Pref. oe ee eee see see ee 
Do. do. 4$ Debs. LIII eee eon ees eee ees 
60, 7101 Direct United States Cable 20 | 38% | 32% » 
таш West Indis Cable, LES Reg. "Deb, cra} 100 
h, Ord. Nos. 1 to 1,200 Red. 7% 7%, т 
4,000,000 Eastern Telegrap Btock eee #96 оге Stock ee 
1,980,807 Do. 4% Mort Stock eve [IIl eoe seo ee 
1,432,268] Do. 4 95 Mort. Deb. Btock Red. bis ese TT sei " 
$00,000 — Ee Dos Beck AM and China Telegraph ..| 10 7 |7 9$ | ... 
00,0001 = and Bouth rrt Telegraph, 4% Mort. Deb,’ 5196 | 
Do. 49 Mt. Debs. (Mauritius Bub.) 1—8, is in 
180,227 | Globe W and iis i es aa Vis 5195| 54% | ... 
180,043 p do. ph, 6 V Pref. v oes ies sae T" s 
Halifax and Bermuda Cable, 4j Y Ist Mort. Debe.) 100 
РА ff i 10 * 10 * 
Tandon — Telegra 6 % Debs. .. . . ss es 
72,680 | Montevideo Telephone, — » Nos. 1 to 72,680 .. 21 Sea 
Do. do. 5% Pref., Nos. 1 to 86,493 5 vs 
National Telephone, 1 to 690.000 к eoe os 5 5 5% 
Do. 6 95 Oum. 1st Pref. ae eoe " 6 6 6% 
Do. 6 % Cum. nd Pref. ... . - 6 6 6% 
Do. 5 % Non-cum. 8rd Pref., 1 to 350,000 5 5 5% 
Do. 3 % Deb. Stock Red. PA 5 9i 33 34% 
Do. 4 Deb. Stock Red. ove T «өө e eve 4 4 % 
Oriental Telephone Blec., Nos. 1 to 171,504, fully paid 5% 6 m 
Pacific and European Tel, 4 Y Guar. Debs., 1 to 1,000 ... Pag nod Ei 
Reater’s eee eae ee eee ove eee чә coe 5 Ф 5 26 92 
Bubmarine Oables Trust m - - sis bee i»: 985 
United River Plate Telephone eee ee в 7 V eae e 
do. 5 V Oum. pref. Nos. 1—40,000 eee eve ee 
Do. do. 5 Ф Debs. [11] eee eee eee eee eee 
West African Telegraph, 5 Y Deba.... ie - D 
30,008 West Coast of America, Nos. 1—80,000 and 53,001—59, 008 eee ees 
150,000 Do. do. 4 95 Deks., 1—1, Е ies 
307,990 | Western qn Telegraph, L4d., Nos. 1— г: 7 5 7 % 
7 5 % Debs. 2nd series, 1906 ids ds seg 
48,7772 Do. do. 4 Deb. Btock Bed. eee eov eee ee 
68,321 | West India and Panama ph ... ies See ss 825| .. 
48 Do. do. do. 6 95 Cum. 1st Pref. ... n bus 
80.0001 Do do do 8 Ф Debs.. Nos. 1 to 1.800 Sa ; 


marked tare for» e tad insor part ef ene year and the GEN part 


Business done 


Gaerne, Quomtions | week ented 
Feb. 13th. Feb. 19th Feb. 19th. 
1902. 
Highest. | Lowest 
99 —1C3 99 —103 885 eo 
31— 4 31— 44 x sas 
70 — 80 | 70 — 80 783 | 78h 
51 — 53 49 — 51 xd 50121 
954 — 964 92 — 93 ха! 95 | 928 
34— 4 3à— 4 " 
165 —170 |165 —170 ses 
96 — 99 96 — 99 98 
5— 6 5 — 6 ons 
13 — 14 13 — 14 
3 — 4 3 — 4 
84— 9 81— 9 
98 —102 98 —102 
104 — 103 10 — 104 
99 —102 99 — 102 А; bei 
134 —139 |134 —139 1374 | 134 
90 — 92 | 89 — 91 915 | 904 
109 —113 109 —113 = m 
134— 14 | 134— 14 133 | 134, 
109 —114  |109 —114 si 5 
99 —102 99 —102 
100 —103 9 [100 —103 "a 
94— 10 | 94—10х4| 9 98 
131 — 141 | 134— 14xd| 143 | 13} 
28 — 30 28 — 30 $us 25s 
99 -103 93 — 103 
38 — 42 38 — 42 iu 
102 —105 |102 — 105 4 
i-o 4 d— a | 
д 1 $— 1 EN 
34— 33 | 38— 33 | ... 
12 — 14 12 — 14 eo. 
12 — 14 12 — 14 T 
42— 5 42— 5 A 
93 — 96 93 — 96 941 
101 —105  |101 —195 1014 
—1 í— 1 e" 
99 —102 99 —102 ig 
7— 8 7— 8 jen 
119 —125 |118 —124 ase 
4j— 53 | 4— 54 | . 
44— 5 | 4j— 5 . 
102 —105 102 —105 T 
100 —103 100 —108 е 
i— i- è . e 
99 —102 99 —102 M: "m 
13 — 13} 13 — 134 | 138 | 134, 
102 —-105 |102 —105 " 5 
100 —1(3 100 —103 “ 
9— B-— 3 — 
246 53 — 6 53 
3à — 43 34— 42 aa : 
100 —103 100 — 103 P . 
= 8| 4— |. [| 
100 —105 100 — 105 | ... | ... 
91— 98 | *y— 9 95| 94 
9— 9 | 9 — iu C a 
81— 94 | 84— 9i 912 9 
54— 68 | 54— 5jxd 53 53 
103 —105 103 —105 1042 | 1034 
5 — 64 5 — 53 52 5i 
109 —112 [109 —112 1111 109? 
93 — 103 93 — 103 | 10 913 
12 — 13 12 — 13 V LEN 
123 —128 |123 —128 ‘a 8 
101 —104 101 —104 e T 
81— 94 81— 9i 91 | .. 
12 — 13 12 — 13 eee ae 
106 —109 |106 —109 | 108) 107% 
52— 64 6 — 6 
51 — 6 | 6 — 6 61 
105 —108 105 —108 is T 
11 — 12 11 — 12 en oes 
li- ц | H— 12 E 
4— 5 4— 5 -— 
95 —100 95 —100 € А 
154 — 163 | 1°4— 16 152 | 15; 
111 —115 [111—115 у ез 
93 —101 98 —101 s 105 
15 — 16 15 — 16 158 | 15% 
15)— 164 15 — 16 xd) 150 
84— 8 — 9xd| 8 | .. 
97 —100 98 —101 : T 
1$— 21 12 а= 24 11 eee 
80 — 90 80 — 9) xd eee eee 
2— 2 - 


cat 


ке, койы Бе озод as оре, 
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SHARE LIST OF ELECTRICAL COMPANIES.- Continued. 


— — —— 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 


Present Dividends for Closing Olosing 
— = — | RU IE ie, 
1899. | 1900. | 1901. a — [Highest | Lowest. 
20,000 British Aluminium 7 Cum. Pret. eee oe eee ees eee ove 44— 54 44— 54 eee eo 
800,0007 Do. do. 5% 1st Mort. Deb. Btock Bed. eis 580 sis *. | 88 — 92 89 — 92 89 гаг 
62,071 | British Electric Traction Sis as oes 806 sine 8 Y| 9 Ø| . | 14 — 15 14 — 15 14% 144 
923,000 E Do. do. 6 Cum. coe eee eee eee eee eve 124 == 18 121 — 121 128 194, 
600,000! Do. do. 5 Y Perpetual Debenture Stock ... s n .. |126 —129 |126 —129 127} | 1264 
70,000 British Insulated Wire Ord. eee [il see see eae 20 % 15 96 eee 84 E 94 91— 103 . . eee 
70, 000 Do. do. 6 Cum. Pret. eee seo soo I eec eee 5$— 63 53— 63 oe eee 
50,000 {Browett, Lindley & Co. (1899), Ord. 8 aes “+ А 8 p — 1 4— 1 T Gee 
50,000 «f 6 V Cum. Pref. ... . A 6 .. | 208. to 21s. | 208. to 212. ase 
105, 731 Brush Elecl. ‘Enging., Ord, dua to 105, 731 eee eee veo bà 5 eee 18— ; 18 18— 18 . [TI 
150,000 Do. do. um. 6 % Pret T ane B 6 6 Р 2— 23 2— 9} e. 
195, 069i Do. ru 41 d prm b. Stock —— Т iss 885 102 — 105 102 — 105 ui 
125, ‘0002 Do. . 2nd Deb. Stock swe i ie 97 —1CO 97 —10) is : 
$0,000 Callender’s Cable, bog gage Nos. 1-80, 000 15 %| 15% 164 — 174 163 — 174 171| 17 
40,000 Do. do. 5% Cum. Pref. eet T T eee 54— 6 54— 6 vl eee 
90,000! Do. do. 4} 1st Mort. Deb. ‘Stock Red eee ese eee TII 111 —115 111 —115 oon 
1,969,800 | Central London Railway, Stock 895 525 888 eis 285 4 106 —109 |103 - 106 xd| 1054 | 104 
440,100 Do. do. 4 95 Pref. Stock .. m Vis iv us 4 % |106 —109 |103 - 106 xd| 105i | 1044 
440,100 Do. do. Det. do vas aes eds ses 4 %|106 —109 101 — 104 xd| 104 102 
855,000 | City and Beuth London Railway... sae 14%} 12%} 2 | 65 — 63 65 — 68 68 664 
47,500 ро. do. Ord. shares Nos. 22,501 to 70,000 .. eee eee ees 61— 61 6 тот 64 ene TIT 
54,000 e чо 3 144 Most. Б. ae. an d 71 8% 3— 3% 98 — 34 34 
^ 1 о 1 to 
100,0007 £100, and 901 to 11 ‚000 of £50 red eee ee TTI 99 —104 99 —104% eee coe 
99,261 | Edison & Swan Utd. El. Let., u А” shares, £3 pd. 1 to 99,261 6 24% — d i— 8 "m m 
17,139 Do. do. do. a oer or 01—017,139 ... 6 24%| ... 2— 3 2— 8 Vs Pa 
844, 0297 De. do. do. 4% Deb. Stock Red 8, — ̃ 4 |78 — 88 78 — 83 s wee 
100,000; Do. do. 595 2nd Deb. Btock Prov. Certs. all pd. OR vi . |83 — 88 83 — 88 as T 
118, 100 | Electric Construction, 1 to 112,100 ... dee 6% 69 .. 11— 2 14— 2 :5 vei 
31,390 Do. do. 7 Cum. Pref., 1 to 31 ‚390... ive e is " 24— 3 24— 3 д i 
182, ‘5001 Do. do. 4% Perp. 1st Mort. Deb. Stock я T" . | 97 —101 97 —101 РИ des 
18,000 General Elec. Co. (1900) 5 % Cum. Pref. ... was -— bis - h 93 — 102 93 — 103 wwe — 
150,000 Do. do. 4 Mort. Deb. eee eee eee eee eee ee 99 — 102 99 = 102 oon eee 
$5,000 Henley's (W. n Telegraph Works, vr T" iex sis 15 20 | ... 17 — 18 18 — 19 181 | 178 
95,000 Do. do. div Vis 44 44% ... 53— 6 — 6 qs sea 
50,0001 Do. = do. 41 ort. Deb. Stock. és di .. |112 —116 112 —116 7 2 
50,000 | India-Rabber, Gutta-Percha and Telegrapb Works eee 10 Ф 21 — 22 21 — 22 2113] 21H 
$00,0001 Do. do. do. 4 y 4 lst ort. Deb ese [II Ir TI ees 100 —103 100 —103 T eee 
87,500 Liverpool Oranan Beilway, Ord. ... és ide 38% 34% 14%| 53— 58 |55 — 5 з “© 
10,000 |f Do. Pref., 610 paid ves А 5 m " 214 - 111 | 11 — 318 а РЗ 
7,500 | Parker (Thomas), L. Limited, Vw Nos. 1 to 1, 500 ... AA 89 e. | 154— 164. | 154—164 eee 
§Rosling, Appleby & Fynn 6 % Cum. Pref. . aes ө. 885 — ... 19/- to 20/- 
97,950 | Telegraph Oonstruction and Maintenance ... MN ТА 15 17% 20 9% 37 — 40 97 — 40 3*4| 38 
150, 0007 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 | ... * [109 —104 102 —104 ies 
25,000 Telegraph Manufacturing, Ord. Nos. 1 to 25,000 om. 5 | 12 12 * swe 01 — 114 | 104— 114 - 
20,000 Do. do. 5 95 Om. РИ. Nos. 1 to 20,000. “| Di uus к bi — 6 54— 6 95 
540.000 Waterloo and City Railway, Ord. Stock A «ee | 100 | 3%] 3 FVI 92 - 95 91 — 94 xd! 93)! 926 


t Quotations op Liverpool Stock Exchange. 


| Unless otherwise stated all shares are fully peid. 


$ From Bradford Share Liat. . 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY e ED. 


Consolidated Tel 
National Electric 
* Ferre Pirmirgham Rhare Li» 


- — — --—- 


bone Construction ard Maintenance 92/-—4J- 
Wiring, 17/6 Paid, 4—3. 


q From Mancbester Rhare Linx 


Oldham, Ashton, and Н Blectric (#10 pd 
bo. е dort ndr 


CHEMICALS. 40. 


a Acid, a 
a2 a itrio А per cwi. 
а „ Оха!о ee per owt, 
а „ Sulphuric.. per сті, 
а Ammoniac, Sal per owt. 
a Ammonia, Muriate (orystal) . per ton 
a . per ton 
a Bleachin powder ee per ton 
a Bisulphide of сезса ee per ton 
a Borax A per ton 
> Bensole — b E . per gal. 
Joe „ per gal. 
ч Copy er 9 .. рег ton | 
a Lead, Nitrate . per ton 
8. аа ' White Bugar per ton 
a „ Peroxide .. per ton 


a Methylated Spirit ee . per gal. 
a Naphtha, Solvent (9095 at 1609 C). per gal. 


per сиё. 


a Potash, Bichromate, in casks.. per Ib. 
a РА Caustio (75/809) per ton 
" Bisulphate per ton 
а Shellac .. . per сиё. 
а Sulphate of Magnesia . . per ton | 
a Bulphur, Sublimed Flowers .. per ton 
a А Кес iem per ton 
" Lu „ per ton 
а Bcda, байа (white 70 %) per ton 
a „ Crystals e+ per ton | 
a Bichromate, caske . per lb 
METALS, &o. 
< Aluminium Ingots, in ton lots per ton 
10 Wire, in ton lots per ton 


b 10 Sheet, in ton lots per ton 
p Babbitt’s meta) ingots.. .. per ton 
e Brass (rolled meta! 2^ «o 17") basis per Ib, 


| This week: Last week. | Inc, or Dec. | 


с Tube (brazed) per lb. 

MENT (solid drawn) . per Ib, 

66 „ Wire, basis per 1р, 

в Copper Tubes (brazed) per lb. 
(solid drawn) .. per Id. 


g Oopper Bars (best selected) .. 


а Mesers. О. Boor & Co. 


Quotations 
sspplied by 
e Mesers. Frode 


per ton | 


b The British Aluminium Co., Ltd 
e Messrs. Thos. Bohon å Bons, 

4 Mesars. F, Wiggins а Bons.” 

k Bmith 2,00. 


MARKET QUOTATIONS, Wednesday, February 19th. 
METALS, &. (continued, ) 


| This ck: Last ERE Ino, о! Der. 


TIL рё.), 93. l. 1 10h. 
Bork rate of discount 3 ner cent (February 6th, 1902). 


5/- | 5/- ee g Copper Sheet per ton £71 £71 | 
22. 22/. * 9 [T] Ro d ee per ton £71 | £71 
89/. | 827 ¢ „ Electrolytic) Bars. per ton 463 £3 
5/6 5/6 e = а Sheets . per ton £75 £75 
89/- 89/- H " * Rod per ton £68 £CR 
£88 10 £88 10 c 8 H. C. Wire per Ib. gid eid. 
£90 £80 f Eb bonite Rod. 34 „ per lb. b- uj- 
£1 £1 27 Sheet e «+ per lb. 5/- 5/- 
£15 £16 n German Silver Wire .. per lb. 1/6 1/6 
£18 £18 h Gutta-percha fine .. .. per Ib. 8/- RI- T 
7j- 7/- | h India-rubber, Para fine per lb. 8/1 to 8/2 3/3 dec. 
5/6 5/6 í Iron, Charcoal Sheets... per ton £18 40 | — 
420 10 £20 10 4 , Pig (Cleveland wan ante) . per ton 47/10 45/74 2s, 244 inc. 
£24 £24 í , Forgings, according to size per ton From £11 From &11 s 
£81 £B1 | T í , Scrap, heavy. «+ рег ton 47/6 to £0/- | 47/6 to 50 
£27 10 £27 10 „ Wire, galvanised No. 8 . per top £95 * * 5 . 
92 Bs g Lead, English Ingot per tor pce $^ £11 17 Е | 78. Gd. inc. 
Bd. Bd, " Bheet +» perton| 41810 | .. 
£94 | £24 " Manganin Wire No. 28 per lb. 80 bj- 
£85 £85 * g Mercury por bot. 48 15 £8 15 
127 - 125/- 2s. inc. d Mica (in original cases), small .. per lb, | 84. to sd. | Bd. to vd. 
£4 10 £4 10 8 M „ medium per Ib. 19 10 9/9 | 1/9 to 2/9 
£6 5 £6 5 d large .. per Ib. 8/8to 7/8 | B/A 90 7/8 
£5 10 £6 10 p Phosphor Bronze, plain castin per lb. |11} d. 10 1/2 |l1àd. to 1/2 
£5 £5 p н rolled bars & ro ^ per lb, | 1/- #0 1,8 t,- 101,8 
£10 15 £10 16 р " MS sheet per lb. From 1,2 From 12 
£8 £8 | o Platinum : per os, £4 1 £41 
24d. 24d, | P Bilicium Bronze Wire . per Ib, | 10d. to 1/- | 10, to 1 
| | í Steel, Magnet, acc'd'ng to desc'y'n D per top| From £16 to £40 
| | i " " ір bare Р 107 P а 
| 11810%о | £115 to | ; 
£148 | £148 | g Tin, block per ton 2119 10 411 6 £810 ire, 
£224 a | 9 „ toll ee per lb. 1/6 1/6 
£191 £191 | "n „ Wire, Nos. ] to is T . per lb. 1/6 16 
275 to £125 | pu 10 £125, p White Anti friction Metals — — 
had. | " White Ant” brand . per ton £86 5 £66 | £85 to £6! ee 
8d | 654. j Yarns, 2/108 Grey Coton, on ун па per Ib. 7d. . 
63d 63d. j „u Stee Fax .. per Ib. d бад. e 
"d. 7d. fe j » 8 ply 10 lbs, Russian . per lb, 4 1 | 4 3d 
Sad. 84d. | 5 | j n ibs, Russian, single. per lb. | 4a. 
Ба. Sad. ү | j un 189 ibs, Jute rove. per ton an a 6 £g)n 26 
£71 £71 k Zino, 80%. (Vielle Montagne bnd. j per ton £22 £22 
7 1nó1- Rubber, G.-P. and "eleg. Works k Могат. M Ashby, 
Quotation мока. oma e Dor eare, Со. Lid. © Мом» т, бота ri, Ох Ltd, 
эга war 0. . п 1208878. 
supplied by} | í Messrs. Bolling а Lowe. supplied by | | Messrs, Jobnson, Мањ ay "y Con ТАМ гла 
Mestre. Walter H. Hindley 4 Ce. Р The Phosphor Bronse ( ompaiy, Led. 
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THE DESTRUCTIVE AND LETHAL EFFECTS 
OF HIGH-PRESSURE” CURRENTS. t 


By Dr. MARGARET A. CLEAVES. 


(Continued from page 76.) 


TNNINGHAM’S experiments, іп common with all others in which 
these points have been observed, show that a greater amperage is 
necessary to produce death when the current traverses the supreme 
nerve centres than when it traverses the heart. In his experiments, 
the relations were 1'1 to 1:6 in the former as against 0'3 to 0°65 
ampere in the latter instance. His conclusions are embodied in the 
following summary :— 

“1. Industrial electric currents which traverse the whole body 
transversely or longitudinally in sufficient intensity kill because 
fibrillar contraction of the heart is produced and not, as has been 
hitherto surmised, by producing a total paralysis of that organ or 
killing it outright. ; 

2. Such currents neither kill the central nervous system outright 
nor paralyse it instantancously. Death of the nervous system from 
such currents is due to the total anemia following a sudden arrest 
of the circulation. 

“ 3. In rare instances, when an electric current traverses only the 
cerebro-cervical portion of the nervous system in considerable 
intensity and for a considerable length of time, it may kill by 
asphyxia consequent to more or less complete inhibition of the 
respiratory movements, which occurs chiefly during the passage of 
the current. No existing facts warrant the conclusion that the medul- 
lary respiratory centre is paralysed or killed in such conditions. 

" 4. Industrial currents are practically non-lethal to frogs and 
turtles, as the condition of fibrillation quickly and spontancously 
disappears from their hearts after the current has ceased to pass. 
Such animale, of course, can be killed by the very prolonged appli- 
cation of a current of moderate intensity, or by one of enormous 
voltage and large intensity. 

* 5. Strong electrica! currents applied to the surface of the skin 
affect the heart in the s&me manner as currents of less strength do 
when they are applied directly to the exposed heart. 

* 6, It may be possible for an electric current of enormous intensity 
and electromotive force to produce instantaneous death either by its 
disruptive action or by producing'an instantaneous heat coagulation 
ofthe cellular constituents of the body. Industrial currents do not 
kill instantly, although as a result of their action death rapidly 
occurs. The experience of individuals who have recovered from 
severe electric shock indicates that such a mode of death is not a 
painful one. ' 

* 7. Spontaneous recovery of the dog's heart from fibrillation pro- 
duced by strong currentsis rare. Spontaneous recovery of the dog's 
heart from fibrillation and restoration of the arrested circulation 
after the external application of a strong current for two or three 
seconds appears not to exist. 

“8. Artificial recovery of the fibrillating heart of the dog, with 
restoration of the circulation and recovery of the nervous system, 
can be accomplished by the method described in this paper, pro- 
vided the duration of tbe shock is short and the procedure is begun 
immediately after the cessation of the current." 

Clinical Manifestations in Electric Shock.— Ав the result of electric 
shock in both animals and man there are distinguished five stages 
of effects: Muscular contractions ; clonic convulsions; tonic con- 
vulsions with momentary stoppage of respiration; general inhibi- 
tion of respiration and of the nervous system, but without 
convuleion ; and lastly, complete stoppage of the heart'3 action. 

When a strong current is brought to bear upon the subject there is 
a strong tetanic contraction. Sometimes, not always, when the 
circuit is broken, a deep respiration takes place followed by an 
expiratory cry. In the tabulated list; of accidents it is noticed in 
but one instance (Case 4). 

Cunningham describes the clinical manifestations in a case of 


electric shock of which he was a witness. An electrician who was 


on the point of removing a defective brush from the motor of a 
trolley car was partially beneath the car, with his right hand on the 
brush, when he inadvertently rested his left hand on a live rail; 
immediately his muscles became tetanic and he was thrown back- 
ward in an instant, thus severing his connections with the live con- 
tacts. Syncope occurred in а few moments, and during its 
continuance the respirations were at first rather rapid, later possibly 
a little slower and shallower than normal. 
rapid, and slightly irregular, but soon consciousness returned. He 
then vomited once and was able to get up by himself, though he 
complained of feeling extremely weak. The next morning he 
stated that the prostration had persisted for about two hours and 
then disappeared, leaving him as well as ever. The pressure of the 
current in this instance was 500 volts, but, by 1eason of the position 
and nature of the contact (hand-to-hand, dry skin), the resistance 
was so great as to minimise the current so that probably not more 
than a small fraction of an ampere passed through him. These 
effects, Cunningham concludes, are produced as follows: As the 
accidental contact with the live wires, rails, brushes, &c., is made, 
more or less pronounced, general muscular contractions occur. 
Respiration may be inhibited after a deep inspiration and expira- 


* In every instance in which authorities quoted have used the 
word “tension” in relation to an electric current, the writer has 
substituted pressure, in order that the terminology may be 
exact. 

t Handbook of the Medical Sciences. U. S. A. 

$ This list will be reproduced with the next portion of the article. 


His pulse was very soft, 


. contracted. 


tion, but is quickly resumed. From the moment the shock begins 
there is temporary inhibition of the heart's action accompanied by 
a fall in the blood pressure. After exposure to a non-lethal cur- 
rent of brief duration, both normal heart beat and blood pressure 
are soon recovered. Consecntive to diminution of the blood 
pressure and disturbance of the cerebral circulation, more or less 
syncope frequently occurs, but this is gradually recovered from and 
normal circulation is re-established. When a large portion of the 
current traverses the brain (head and back of neck contact, for 
example) the underlyiog sensory-motor centres of the brain may be 
stimulated to such a degree that in a few moments one or more 
general convulsions, quite similar in many respects to an epileptic 
fit, may be produced. If syncope had not been induced previously 
by the cerebral anemia resulting from the lowering of the blood 
pressure and disturbed heart action, the onset of a general convul- 
sion in all probability would be accompanied by complete loss of 
consciousness. Loss of consciousness is not contined to fatal cases, 
and the longer it continues the less danger is thereto life. It rarely 
peraists longer than a few minutes, but may be followed by head- 
ache for several days— possibly by vertigo. In Cases Nos. 2 and 8 
(see tabulated list of accidents) loss of consciousness was prolonged, 
and in No. 8 not completely recovered from for 24 hours. It is 
very rare that sensory or motor paralysis appears as a result of an 
electric shock. In Case 2 (see tabulated list of accidents) there 
was slight sensory disturbance; in Case 10 motor paralysis, and in 
Case 21 both sensory and motor paralysis. Convulsions sometimes 
oocur and seem to bear a relation to the contacts. If the energy 
is expended upon the supreme centres they are more apt to appear. 
In Case No. 2 (tabulated list of accidents) the man was blind for 45 
minutes, delirious for several hours, and for several hours unable to 
speak. In No. 7 the pupils were observed to be dilated—a condi- 
tion often noted. 

In most cases no permanent ill effects appears to follow an 
electric shock. On the other hand, Case 10 (tabulated references) 
claimed to feel better in general health "than before. This is not 
an unreasoDable statement inu view of the physiological action of an 
electric current in a therapeutic dose. | 

The following case, however, suggests the possibility of the 
development of traumatic neuroses from electric shock in common 
with other forms of injury: A workman while at work on an 
electric transformer, standing on & perfectly dry floor, received a 
shock of 3,000 volts, with 100 interruptions per second. Не lost 
consciousness for 20 or 30 minutes, and then he was able to get up 
and walk to the carriage. For about two months he was treated for 
burns which he had received, and recovered sufficiently to resume 
his work. Soon afterward he developed a neurosis associated with 
hysteria and neurasthenia. He presented a concentric narrowing 
of the field of vision, clonus of the patella, irregularity of the pulse, 
increased reflex action and muscular irritability, vaso-motor dis- 
turbances and weakness of the extremities. In other words, this 
was a typical case of traumatic neurosis developing several months 
after the injury. 

The patient finally recovered under bromides, massage, and 
electricity.“ 

Post-mortem Findings. — The post-mortem findings in death from 

electricity present fairly uniform conditions :— 
. 1. Rigor mortis is always quickly established. Tatum found it 
generally established in the second or third hour, but it occurred in 
50 minutes in one instance. It was established in every instance 
without any relation that could be traced to the strength of the 
current. It was never absent where it was sought for, and pre- 
sented nothing noteworthy in its character save promptness of 
appearance. | 

2. The extent of injury to the skin in electrical injuries and 
fatalities varies greatly. The points of penetration of the current 
are always evidenced by burns of greater or less degree. The place 
of exit is less frequently marked by burning than is that of 
entrance. The evidences of burning may be very well marked or 
they may be, on the contrary, very slight; and they are by no 
means proportional to the gravity of the accident—dependipg as 
tbey do upon the condition of the skin, whether moist or dry, as 
well as upon the nature and duration of the contacts. In Case 
No. 6 (see tabulated list of accidents)— pressure not given, death 
instantaneous—a small blister only was found on the left index 
finger, while in Case 14 (contact with a 2,000-volt continuous cur- 
rent) the thumb of the right hand with a portion of the joint was 
burned off. Intense cutaneous congestion and patches of ecchymosis 
are often found (see Cases 5 and 6, tabulated references). 

3. As to the heart. Tatum found that if the body was opened 
immediately after a sudden death the heart was always found to be 
in a lax condition, both ventricles distended with blood, and both 


auricles pulsating rhythmically. If the examination was delayed a 


quarter of an hour or more, or if it followed a less rapid death, the 
left ventricle was sometimes found empty and more or less firmly 
The observations of other experimenters point to 
practically the same condition of the heart—that, namely, which 
follows death by apna. 

4. Blood-vessels and blood: The arteries are often contracted to 
their smallest calibre and the blood is crowded into the very large 
veins of the trunk and head. There is sometimes rupture of the 
blood-vessels (see Case 11, tabulated references, and also twenty- 
fourth electrocution). Tatum found the blood in the arteries bright 
red if the body was opened at the end of a minute or so after death, 
but if the examination was delayed for a few minutes the blood was 
quite black. On free exposure to the air it turned scarlet as 
promptly as other venous blood and clotted quite normally. There 


* Brustein, S. A.: On tbe Action of the Electric Current of 
High Tension (Pressure) onthe Human Body.”  Vratch, April 21e t, 
1901, Vol. xxii, No. 16. 
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is an absence of hemoglobin from the blood in death due to elec- 
tricity, as in аросва. Great fluidity of the blood and absence! of 
clots are marked features in death from industrial currents. Cases 
6, 7, and 15 of the tabulated references are excellent illustrations of 
this post-mortem condition. 

5. Viscera: The viscera are frequently found congested and some- 
times engorged with blood (see Cases 7 and 15 of the tabulated 
references). 

6. The nervous system does not present any gross lesions, nor 
have any microscopic evidences of changed conditions been found. 


That molecular changes which are not determinable by present 


methods may be found is very possible. On the other hand, there 
may be gross disorganisation of the brain, with destruction of the 
peripheral cortex and intracranial effusion of blood. The latter, 
with rupture of blood-vessels, was a marked feature inthe twenty- 
fourth electrocution inthe State of New York. Slight hoemorrages 
in the walls of the fourth ventricle and in the meningeal coverings 
are not rare. 

Prévost and Battelli never found intracranial hemorrhage when 
elevation of the temperature had been avoided, although there was 
sometimes hyperemia of the meninges. In Case No. 5 of the 
tabulated references, there was hemorrhage into the common 
sheath of the carotid and the vagus nerve on both sides of the neck, 
perd there were also symmetrical hemorrhages along the spinal 
co 

The post-mortem findings in Nos. 5, 6, 7, 11 and 14 of the tabu- 
lated list of accidents—in which cases the examination was made at 
times varying from 10 hours to three days after the occurrence of 
the accident—may be summarised as follows:—In every instance 
there were marked rigor mortis and great cutaneous congestion, with 

tches of ecchymosis; the heart was uncontracted and empty; the 

lood was markedly fluid and would not coagulate; there was but 
little blood in the large blood-vessels; the viscera were engorged 
with blood. In some instances there were ruptures of small blood- 
vessels, and burns of greater or less severity were found on different 
parte of the body. In Case No. 7, the vessels of the scalp, meninges 
and brain were congested and full of liquid blood, and so also were 
the lateral sinuses. This accident from a 2,000-volt current seems 
to have affected the brain instantaneously, as the sabject fell as in 
a fit; but the heart and respiration did not stop until five minutes 
later. 

Is Death Instantaneous and Painless ?—The conclusions of Houston 
and Kennelly, whose experiments were undertaken to answer the 
above question, are as follows :— 

“ 1. That the passage of a sufficiently powerful alternating cur- 
rent through the body of an animal is followed by instantaneous, 
painless and absolute death. 

“2. That consequently where electrocution is properly carried 
out there is not even a remote possibility of subsequent resuscita- 
tion of the criminal. 

“3. That in case of accidental contact, where the current passing 
is not excessive, it is quite possible that death may be apparent 
only, and that the method of artificial respiration suggested by Dr. 
D'Arsonval should invariably be followed." 

In the analysis which the writer has made of all the data at her 
command, and in the evidence furnished by experiments upon 
animals, by accidental contacts of man with industrial currents, or 


by electrocutions, there is nothing which contradicts the conclusions 


just stated. There may be a difference of opinion as to what is 
meant by instantaneous death, although the experiments of these 
authorities showed immediate and absolute arrest of the cardiac 
function. 

So far as the ego is concerned, death is no doubt instantaneous, 
but from the physiological point of view this need not necessarily 
be true. Physiological death is not, judging from the evidence in 
many instances, established until some time after conscious death. 
The results of Cunningham's experiments show that all the tissues 
of the body, the nervous system and the heart included, are not 
killed instantaneously, and that the respiratory centre continues to 
act more or less perfectly for some moments after the cessation of 
& lethal current. On the other hand, in the experiments of 
Houston and Kennelly, the dogs, with the exception of the one in 
which the current was passed through the head, died instantly—.c., 
no cardiac movements nor respiratory effort occurred after the 
application of the current. 

From an analysis of 19 cases the subject of severe but non-lethal 
shocks, Cunningham concluded that there wes ample time before 
loss of consciousness for the recipient of the shock to become aware 
that he was or had been in contact with an electric current. Every 
one of the 19 individuals experienced some sort of sensation (for 
description of sensations and conditions produced from an electric 
shock experienced by a physician, see Case 21, tabulated references 
of accidents) before consciousness was lost—a sensation which was 
described by them as similar to that produced by catching hold of 
the electrodes of a small bat strong medical induction coil. Usually 


а sensation of tremendous pressure is felt across the chest. It does 


not follow, however, that a lethal would be accompanied by as much 
sensation as a non-lethal shock. Indeed, to the writer’s mind, the 
question of physical pain from electrocution is not only not proven 
by the evidence, but disproved. “ With the nearly instantaneous 
extinction of the cerebral circulation, such a rapid and complete 
cessation of the functions of the cerebral cortex occurs that no time 
remains for sensations other than those of an electric current to be 
felt before the cerebral perceptive nerve centres have ceased to act.” 
The suffering must be the mental anguish, and consequently of the 
same character as that experienced by the condemned criminal, no 
matter how death is to be brought about. 

When the enormous pressures used in the industries are con- 
sidered, it docs not seem difficult to believe that death may be 
instantaneous, even from accidental contact. Continuous currents 


of 10 kilo-volts are sometimes used in series arc lighting—ordinarily 
only 3 kilo-volts are used. The ordinary limit, however, in the 
case of a continuous current is but 600 volts. In the case of 
alternating currente the pressures are very much greater, and go up 
to 40 or even 60 kilo-volts in the long-distance transmission of 
power. 

In the writer's opinion, based upon an analysis of experimental 
work, accidents from industrial currente and electrocutions, as well 
as upon the experience of those who have suffered from electric 
shocks of varying severity, there seems to be no good reason for 
doubting that death from an electric current, so far as conscious- 
ness is concerned, is instantaneous and unaccompanied by any pain 
save the possible cerebral perception of an electric shock. 

As to Spontaneity of Recovery.—Many instances of spontaneous 
recovery after accidental contact with industrial currente of high 
pressure are a matter of record. In these cases, as has been pointed 
out, but little—possibly none—of the current has traversed the 
heart, by reason of the position and the nature of the contacts. 
Therefore, the co-ordinate contractions of the heart are not stopped. 
Or if the current has traversed the heart, it may not, for some 
reason inherent in the individual, as suggested by Prévost and 
Battelli, have established well-defined ventricular tremulations ; 
and consequently, in such a case, after the flow of the current has 
ceased, recovery takes place. Whether the recovery is spontaneous 
or is influenced by artificial respiration depends, no doubt, upon 
the degrec of inhibition of the respiratory centre and the conse- 
quent asphyxia. If the nervous system has suffered profoundly 
before the current is stopped, spontaneous recovery is extremely 
doubtful, just as it is in profound asphyxia from other causes. In 
some instances, apparent death from lightning is but a condition of 
suspended animation, and it is, therefore, well always to practise 
artificial respiration in all cases of lightning stroke. But where the 
electrical energy has expended itself in producing a disruptive 
action, or mechanical lesions of vital organs, efforte of resuscitation 
are useless. 

In Case No. 10, of the tabulated references, recovery was spon- 
taneous; in Nos. 3 and 8, artificial respiration was practised ; while 
in No. 2, morphine, brandy, and sinapisms to the precordium were 
used. It is possible that spontaneous recovery might have taken 
place in all four instances. 

On the other hand, when a strong current has passed through the 
heart—Cunningham places it at from 1 to 8 amperes—the organ 
goes at once into a condition of fibrillar contraction. He considers 
it most improbable that, after the brief passage of such a strong 
current, spontaneous recovery of the highly organised heart, with 
complete restoration of the extinguished circulation, would ever 
take place. Asa matter of fact, he concludes, from his iments 
upon fibrillating excised dogs’ hearts (with artificial profusion of 
blood), that such recovery would never take place spontaneously in 
the brief interval which existe before the vitality of the central 
nervous system has become so reduced as to be incapable of 
recovery. After the arterial blood pressure has disappeared, “І 
have never seen," says Cunningham, “a single instance, in a series 
of more than 30 experiments on dogs, in which spontaneous 
recovery of the co-ordinated contractions of the heart, with restora- 
tion of the general circulation, occurred. The simpler the heart the 
more rapid the recovery; therefore the spontaneous recovery in 
frogs after a severe shock.” 

In electrocutions, Cunningham believes that if the autopsy is 
deferred for one hour and no signs of recovery are then manifested 
by the executed criminal, one may rest assured that recovery could 
not take place either spontaneously or by artificial means. He 
points out, however, that the excised heart would probably be made 
to beat again co-ordinately if it were perfused with blood. 


(To be continued.) 


THE TESTING OF MOTOR LOSSES.’ 


By W. E. SUMPNER, D. Sc. 


(Concluded from page 281.) 


THE voltmeter v was 80 connected that it read the difference 
between the voltage vo of the bus bars, and v the voltage on the 
armature of the dynamo under test. 

For constant excitation v will measure the speed of the machine, 
so that the kinetic energy Ky of the revolving parts will be— 


K = a v? and Ko = а Vo’, 


where а is some constant and ко is the value of к for the speed of 
the machine at which the armature gives уо = 110 volts. If during 
a time z — tı the value of v changes from vi to Və and the 
diminution of energy ix merely due to а loss of w watts in friction, 


w (tz — ti) = а (vi — уй) = E — v2"); 
3 


we may put — 


and substituting— 


* Institution of Electrical Engineers, Birmingham Local Section, 
December 11th, 1901. 
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where 40 is that current which, if flowing through the armature so 
as to oppose the friction, will just balance it and keep the speed 
constant. 
Now— 
Vi = Vo— 11 


Vg = Vo — Vy Vi — Уз = va — 71 


where ri and vz are the readings of the voltmeter. 


Also а. is the rate of change of v per second. Calling this 2, 
а— 1 
we have— 


40 2 T0 5 (9) 
vo? 


If in addition to the frictional torque there is one due to a current 
A in the armature, we bave, according as a aids or opposes friction— 


A + Ao =-® Ko oj 
Vo 
or— 
2 Ko | 
— = — — , . 10 
40 — 4 vi (10) 


Hence, if we make experiment with different values of 4, and observe 
the corresponding values of ù, the connection between a and * will 
be linear for all speeds for which we can assume 40 to be constant. 
This relation will give not only the value of 4o and hence w the 
watts wasted in friction, but also ko the kinetic energy of the 
revolving parts at the normal speed. 

In a preliminary test of the engine and dynamo running togctber 
with the field of the latter not quite fully excited, it was found that 
v altered from 6 to 27 volts in 55 seconds. Thus ù, or the voltage 


change per second, is 0:38. 


e , — 2K „ 

c, Ар = 1107 * 38. 
But with a load current of 51:5 amperes it was found that the rate 
of loes of voltage was increased to 0°53 volt per second, v changing 
from 8 to 29:3 volts in 40 seconds. 


БІБ + ap = 53 x 2. Ko 


110* 
Whence— 
Ао = 130 amperes. 
w = 143 Kw. 
Ky == 2,070,000 watt-seconds. 


0 557 Kw.- hour. 


In a more complete test taken with the machine fully excited, 
and slowing down on open circuit, the following corresponding 
values of v and ¢ were found : — 


t — 0, 25, 50 seconds. 
т=8, 15°5, 27:5 volte. 
Whence it appears that ? slowly diminishes from 0:50 to 048 volt 


per second. 
Taking ё = 0°49, we have— 
2 Ko 
40 = (110% х 49. 

The machines were again run up to speed by the engine, the gas 
being then shut off from the latter. A load current of 52 amperes 
. was taken from tbe armature. Observations taken over an interval 
of 30 seconds showed that ò had been increased to 0°73 volt per 
second. We then have— 

52 + ap = б: x 73. 
Whence— 
Ao — 106 amperes. 
Wo = 117 KW. 
Ko = 1,310,000 watt-seconds. 
= 0364 Kw.-hour. 


The differences between the new values found for w and к and 
the former ones are satisfactorily accounted for by the difference in 
the speeds n to produce 110 volts under the two conditions 
of excitation of the field. As the speed does not vary greatly, the 
friction torque may be assumed the same in both experiments. 
The strength of the field is inversely as the values found for 40, and 
the speed producing 110 volts varies directly as Ao. 

Since к, the kinetic energy, increases as the square of the speed, 
and w as ite first power, we must compare— - 


364 with 557 x (iso) 
and— 
117 with 14:3 x (195). 


The former number works out to be 0:37, and the latter 11:6. The 
agreement is better than was expected, and is to be regarded as 
somewhat accidental. 

Observations were then made on the dynamo alone. The engine 
belt was removed, and the dynamo run up to speed by passing 
through its armatare a current taken from the bus bars through 
the water resistance. When the machine had nearly attained the 
norma] speed, observations were made of the accelerating current, 
a, and the corresponding rate of rise of voltage, ?. The armature 
switch was then opened, and the new value of ? observed. 

The following numbers give one set of readings for a = 0:— 


ta 0, 60, 120, 180, 240 seconds. 
v = 10, 175, 25, 32:5, 38 5 volts. 


Whence ? is 7:5 volts per minute, or ù = ‘125 volt per second. . 


The numbers in the table below give simultaneous readings of t, v, 
and the accelerating current, a, for a period of 24 minutes. 


! 
t | v | A | 60v | Mean А 5 
ЕЕЕ — HS zx | 

0 30:5 56 | | | 

30 , 238 55 120 547 | 200 

60 185 53 v3 , 503 155 

90 145 43 65 | 433 | 108 

120 129 | 34 4'0 357 ‘067 
150 106 , 30 | | 
\ 


| 


The numbers given in the last three columns show :— 
(1.) The decrease in v for successive intervals of one minute, 
(2.) The average current during these intervals. 
(3.) The value of v. 

After these readings had been taken another set of observations 
was made on the slowing down of the machine on open circuit. 
The readings taken were :— 

t 0, 60, 120, 
v = 10, 182, 26:5, 
giving v = ‘136 volt per second. 

Tabulaling the results for 4 and v, we have :— 


180 seconds, 
34°7 volts, 


: | 

A | 3 | 

| — Obs Ca'o | 

— QC es — — П 
0 | 4 125 + 131 

357 | — 067 | — 067 | 
43:3 — 108 — 110 

50:3 — 155 — 149 | 
547 — :900 17 

0 ＋ 136 + 131 


The constancy of the value of ? found in each set of observations 
for which a = U shows that tbe difference between the first and 
last values in the above table is due toa real alteration in the 
frictional resistances during the interval. The values of ? found 
for any two values of a are sufficient to determine— 


Ao, W and E, 
since— 
2K Р 
— А = — ~ — Xv, 
2 (1102 


This equation is confirmed by the fact that the values in the above 
table are found to follow the Jaw— 


23:5 — a = 180 ö, 


the values of ? calculated from this equation being given in the 
third column in the table. Thus, for the dynamo alone we have— 


Ag = 23:5 amperes. 
w = 2°58 Kw. 
K = 1,090,00) watt-seconds. 
= °303 Kw.-hour. 
For the engine and dynamo togcther the loss found was— 
11:7 gw., 


or about 9'1 xw. for the engine alone. The result was afterwards 
confirmed by indicating the engine and dynamo runving light. The 
loss found was in satisfactory agreement with that obtained by the 
electrical method. 

It will be seen that if the kinetic energy ko at normal speed, for а 
particular engine and dynamo, is known, a single determination of 
v is sufficient to determine the frictional losses. Equation (9) shows 
that this loss is— : 


Vo 
where Vo is the voltage on the armature at normal speed. If an 
accelerating current of a amperes is passed through the armature 
when v is observed, the frictional loss is— 
2 Ko Е vg watts, 
Vo 


the + or — sign being chosen according аз A opposes or aids friction. 


THE CONSTRUCTION OF THE BREMER 


ARO LAMP. 


ABOUT а year and a half ago the arc lamp of Bremer was for the 
first time brought upon the market. Since then the installation of 
the new lamps has been carried out on a large scale in Berlin and 
several cther large Continental cities, and therefore a description 
of the construction of the lamp may be of interest. The first 
Bremer lamps, which during the World's Fair at Paris were 
arranged on the Eiffel Tower at a height of about 315 ft, contained 
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two pairs of carbons. This arrangement is not found in the lamps 
of medium illuminating power used, for instance, at Berlin. The 
latter have only two carbons, which are inclined towards each other 
at about 307. The carbons are placed in two guide tubes, and slide 
downwards in them as far as possible under the influence of 
weights. Two flat grips serve the purpose of arresting the fall of 
the carbons; the grips pass through slots in the guide tubes. This 
arrangement is worked by means of electro-magnets. 


The lamp works in the following manner:—On closing the | 
circuit the current passes through a relay, since the two carbons are 


held fast and cannot touch each other. This relay circuit operates 
the mecbanism for gripping and feeding. The carbons become free 
and slide down the guide tubes as far as a metallic support; the 
latter transmits the current of the lamp, the relay opens the circuits 
previously closed, the carbons become locked, and the weight of the 
metallic support causes a backward motion of the movable lever, to 
which it is attached. The arc, which now appears, is subjected to 
the effect of the differential magnetic field of the arrangement of 
electro-magnets already mentioned. The arc is at first blown 
downwards by the series coil. The lengthening of the arc 
causes a diminution of the intensity of the current. As the 
carbons burn away, the effect of the electro-magnet arranged in 
series becomes gradually less, and at a certain potential difference 
between the electrodes the relay will exert ita influence anew. The 
caroons become free and slide down until they are separated ач 
‘before. In this manner the effect of the unequal burning away of 
the carbons is neutralised. 

Thus the operation of the regulating apparatus is based upon the 
changes of potential difference of the arc; it is not so good as in 
ordinary arc lamps, and there is always a tendency to unsteady 
burning of the lamp. 

To cause a fan-shaped spreading of the arc a magnetic arrange- 
ment has been devised, which, at the same time, confines the arc to 
the points of the carbon rods. This is effected by the electro- 
magnet, which consists of two coils. The coils are wound in 
opposite directions; one is arranged in series with the arc, 
the other asa shunt. The ends of the carbons are placed in the 
inner part of the conical reflector, while all the remaining parte are 
atranged in the upper casing of the lamp, the appearance of which 
is very effective. The globe is fastened to the metal casing by 
means of hinge- joints. 

The carbons used for these lamps contain a certain proportion of 
metallic salts, especially calcium fluoride. From this component 
results the peculiar yellow-red colour of the Bremer light. In the 
case of continuous current а positive carbon made according to 
Bremer's instructions is required, while for the negative an 
ordinary homogeneous carbon may be used. The forming of non- 
conducting slag is a difficulty inherent to the use of colouring 
eee and is apt to cause occasionally unsteady burning of the 

mps. | 

In consequence of the glowing particles of lime suspended in the 
main part of the illuminating power results from the wide- 
spread arc itself, whereas in ordinary arc lamps the greatest 
intensity of light comes from the positive crater. The condensed 
components of the arc, especially calcium fluoride, precipitate 
on the upper cone of the lamp, which, at the same time, serves 
as reflector, since the white residue always gets renewed, and 
remains pure. For these reasons the shadows cast by this lamp are 
softer in outline than those of the ordinary lamp. The illuminating 
power of the lamp is very great, and the warm reddish-yellow 
colour is very pleasing to the eye. Finally, it may be remarked 
that, at the present time, there are in Berlin, in the larger cafés, 
restaurants, and showrooms, more than 100 of such lamps in use, 
and, on the whole, tl:ey have proved very satisfactory. 


THE SUBMARINE CABLE INTEREST IN 
AMERICA.* 


AMERICAN CABLE MAKING FACILITIES. 


THE Electrical World (New York) has compiled some detailsof the 
cost of cable making in England, compared with the wages which it 
is assumed would be paid in the United States for similar labour, 
which may be summarised as follows. The wage rate is given by 
the hour. Foreign submarine cable factories work two turns of 
12 hours each, or one of 12 to 14 hours each, according to conditions. 
The American working day is 10 hours :— 


United States. 


Eogland. 
Labourers .., 5d. [10 cents] .15 to .174 
Wire weaving ...7 to 8d. [14 to 16 cents] .20 to. 25 
Armouring .. Bid. [17 cents] ‚25 
Machinists .. 10d. [20 cents] .25 to .35 


The labour cost of an American made cable would thus be 50 to 
75 per cent. greater than in England. It is asserted further that 
& similar disparity exists in wages in the wire-drawing industry, 
and that the American tariff would preclude the importation of 


— 
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the more cheaply produced foreign drawn wires. The higher 
cost to American cable makers of copper wire is estinated at 
from 10 to 15 per cent., and of steel armour wire, as high as 331 
per cent. 

It is also assumed by the writer in the Electrical World that, on 
account of the predominance of English houses in the gutta-percha 
trade, and their greater familiarity with it, the cost of gutta 


. would prove greater here, at least in the beginning. Last, but 


not least, in order to tender for an ocean cable, which would 
require to be constructed without too great delay, a very large 
initial capital would be necessary for plant aud other facilities, on 
& scale commensurate with those which have been buüt up by 
degrees by foreign manufacturers during a long term of years, the 
cost being defrayed gradually from the profits on many successive 
orders, small and large. | 

" The article in the Electrical World shows a careful study of the 
situation," said an official of an American cable company to the 
India-rubber Потій, * but its writer probably was not aware that at 
least two American factories have been quietly equipping them- 
selves for submarine cable work. While most of the data in that 
article will be found sufficiently accurate, the writer overlooks the 
fact that in competition between European and American workmen, 
although the pay is much higher in this country, in nearly every 
case the amount of work accomplished compensates for the difference 
in wages. The great supremacy gained by America in the last two 
years in export trade, allowing us to sell locomotives, bridges, 
machinery, and manufactured goods abroad, successfully entering 
the marketsthat had long been controlled by England, is ample 
proof of my statement. 

“It is stated by English cable engineers, and actually believed by 
them, tbat experts in cable manufacture are born, not made. The 
subject of high insulation is nothing new to Americans. The 
first successful submarine cable ever made was of American manu- 
facture and laid across the Hudson river. Since that time there has 
never been a break in the manufacture of insulated wire in this 
country up to the present day, and it is only reasonable to believe 
that, with this long experience and the large number of American 
manufacturers engaged in the insulating industries—there are now 
15—that our mechanics are sufficiently well educated to construct & 
submarine cable. | 

“There have been installed in this country withia a short time 
some of the latest types of submarine cable machinery. While in 
Europe some time ago I obtained data regarding the largest cable 
plants, and found, much to my surprise, that in some respects 
American manufacturers were in advance of their trans. Atlantic 
cousins. 

The great drawback to American industries has been the small- 
ness of their armouring plants, with the inability of a large daily 
output. While their insulating machines could turn out a large 
quantity of core, they do not have the facilities for armouring the 
same. As this industry is new, it is impossible to buy proper closing 
machines in America. It was, therefore, necessary, in installing one 
new plant bere, to import the latest type high-speed closing 
machinery for this work, plans being so drawn tbat, in case of an 
American Pacific cable Bill passing Congress, they can immediately 
increase the number of these machines to a capacity of 30 
nautical miles per day, which is five miles in excess of the best 
foreign factories. 

“ There is no question that the first Pacific cable would cost more, 
built in this country, than abroad. American manufacturers should. 
be granted ample protection in the establishment of this new 
industry. Once established, and with the improvements suggested 
by American skill and ingenuity, it would be but a short time 
before they would enter the cable markets of the world, and, with 
their increased speed in manufacture, rapid deliveries, and the im- 
provements that would surely be made, they would very soon build 
up a business that would allow them to compete with foreign 
manufacturers. 

“One of the great points of advantage in an American plant 
would be the ability tojuse submarine cable-making machinery in the 
manufacture of land wires for telephone, telegraph and electric light 
work. Some of the present foreign plants are only run six months 
out of each year—i e., only when submarine cable ів to be made. 
Their electrical industries do not of course require the tremendous 
amount of insulated wire that is used in America. Taking into con- 
sideration these economical principles, with the ability for keeping 
the machinery running on all forms of work, there is no question 
but that an American plant, when built by a company whose reputa- 
tion is well established in other lines of wire manufacture, would 
prove a profitable investment." 

With regard to the suggestion in the Electrical World that 
American manufacturers would be at a disadvantage in buying 
gutta-percha, the gentleman above quoted did not speak. It might 
be noted here, however, that although few Americans have ever 
engaged in the crude rubber trade in the primary markets, the 
rubber manufacturers here have never been at a disadvantage in 
getting all the raw material they needed. In fact, the India- Rubber 

World has been assured by an English rubber merchant that manu- 
facturers on this side are “closer” buyers of crude rubber than in 
England. As for gutta-percha, its use in continental Europe is 
inereasing— chiefly for cable making—and in 1900 there were 
shipped from Singapore direct to those countries 5,500,000 lbs , or 
more than the world's total production a few years before. If these 
countries have not been deterred by England's predominance from 
going into the gutta-percha trade, why should the United States 
be? Indeed, the cable-making industry of England was, to a 
certain extent, an importation from Germany, the original Siemens 
house having established a branch in England, before the days of 
free trade, to avoid paying duties on their products sold in the 
latter country. 
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BUFFALO HIGH TENSION 
DISTRIBUTION SYSTEM.* 


THE CABLE 


By HAROLD W. BUCK. 


the development of the electrical transmission of power many 
Wopositions are being presented of a water-power or coal mine 
nated within such a distance of a city that it is cheaper to trans- 
Wit power from the mine or waterfall than to generate it by steam 
the city itself. In such systems three engineering elements 
Bust be considered; first, the generating plant; second, the trans- 
ission line; and third, the method for distributing the power at 
е end of the transmission line. Electrical generating plants and 
fransmission lines have been the subject of many discussions, but 
the terminal arrangements for transmission lines are newer in their 
development, and it is the object of this paper to bring the 
matter before the members of the Institute for discussion, the 
problem presented being the best method of distributing the power 


me — M —— M —M— — сш ш м — — M — a es MÀ 


ззат зи» OTe 


Niegara Falls Power Company 
GENERAL MAP i 
of TRANSMISSION LINES to 
TONAWANDA, BUFFALO 
and LOCKPORT 


Overhead РТ GOO e Nee 
——— — adgressi 10,000 =s rates 


1 Power Vosa Slagere Felts 
3 Хз Power C> fob оез 
P fatale Pree һа once 

4 beb-Maties-Balway à Fewer Duiribetas % 


— 
"m 


19 Hallway Sd Sitea 
11 Fus-àtmetasa Bj рента 


| 6 
RW. ` 
11 [| e. 
Р 5 BUFFALO | 
9 
. х ^ 


PDA KEE RT 


| 


— mus ы] 


throughout a city after a point bas been reached in the transmission 
line where it is no longer safe to carry the power overhead at the 


transmission voltage. Such limitations exist on the outskirts of all 
cities. 

In order to serve as a basis for discussion, and to point out the 
various considerations which enter, a brief description will be given 


of the method which has been adopted for the distribution of Niagara 
power at Buffalo. 
Fig. 1 shows a map of the Niagara-Buffalo transmission line, 


indicating the relations between the overhead circuits and the 
urcuits of distribution within the Buffalo city limits, the numeral 3 
m the map indicating the terminus of the 22,000-volt overbead 
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Fic. 2.—CoxNECTIONS, BUFFALO TERMINAL HOUSE. 


three-phase lines. At this point the three overhead circuits, each 
having а capacity of 10,000 н.р. at 7 pcr cent. line loss, enter a 
‘minal house, and are connected, as shown in fig. 2, through 
Creat breakers, selector switches, bus bars, &, to the 22,000-volt 
Primaries of the step-down transformers. These transformers 
have a capacity of 3,000 н.р. each, and are of the oil-water cooled 
‘ype. The secondaries of the transformers are wound for 11,000 
volta, making the ratio of reduction of voltage 2:1. The secondaries 
of the transformers are connected through selector switches and 
Р МО АБ Жыз ee M MN 

* А paper read at the 158th meeting of the American Institute 
of Electrica) Engineers (Street Railway Review). " 
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.two sets of bus bars to the underground cables, each of which is 


connected through an air-break circuit-breaker. With the arrange- 
ment shown, tbe Buffalo system can be operated in two sections if 
desired, and an overhead circuit or any cable connected to either of 
the banks of transformers. The 11,000-volt cables supplied from 
the secondaries of the terminal house transformers are drawn 
through tile ducts under the streets in the usual manner, and carry 
the power to the various sub-stations throughout the city of Buffalo. 
At present there are five feeders, each consisting of No. 000 triple- 
condu: tor lead-covered cables. Two of these have 9/32 in. rubber, 
two 8/32 in. rabber and one 64/32 in. paper and 4/32 in paper over- 
all. The lead in all cases is 3 in. thick. 

Fig. 3 shows the general arrangements of cables throughout the 
city, with the various methods which are used for transferring 
from one to another and for cutting out damaged sections of a 
cable by means of section switches, eo that the entire length of 


cable from the terminal house will not have to be cut out of 


service. Special attention is called to these section switches, which 
are shown in fig. 4. They are of the triple-pole, single-throw type 
of oil break switcb, with a waterproof hood of iron bolted to the 
top of the switch frame for the protection of the cable heads and 
leads. "These switches are in-talled in vaults under the city streeta, 
placed at convenient intervals. Some of the vaults are as large as 
10 x 12 ft. The switches are absolutely waterproof, and could bo 
submerged if necessary without danger, and will open the circuits 
under heavy lcads without difficulty. They have proved of great 
convenience at times when repairs have been made necessary on 
sections of cables, and for locating faults without the necessity of 
cutting the cable. І believe that underground section switches of 
this kind would prove of great service to all high-tension cable 
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Fic. 3.—BurraLo 11,000-уогт CABLE SYSTEM. 


systems, and believe that the design shown is entirely safe for 
service at 11,000 volts. 

In all, seven sub-stations are supplied with power at 11,000 volts, 
three-phase, distributed as follows with reference to fig. 3:— 

Station No. 4.—2,000 н.р. for railway purposes, transformed from 
11,000 volta to 360 volts and fed to four 500-н.р. rotary converters. 
1,100 н.р. for general power distribution on a tertiary system at 
2,200 volts, three-phase, the voltage being lowered from 11,000 volts 
by three 250-xw. transformers. This 2,200-volt distribution is partly 
overhead and partly underground. 

Station No. 5.—1,500 H.P., for railway purposes, transformed 
from 11,000 volts to 360 volts and fed to three 300-н.р. rotary 
converters. | 

Station No. 6.—1,000 H.P., for railway service, as in Station 
No. 5. 

Station No. 7.— 5,000 н.р. is fransformed from 11,000 volts to 360 
volts and fed to the plant of the Buffalo Lighting Company in an 
adjacent building. 1,000 н.р. transformed to 2,200 volts, three- 
phase, for general power distribution on the tertiary system. 

Station No. 8.—2,000 H.P., transformed from 11,000 volts to 2,200 
volts, three-pbase, for power distribution on the tertiary system. 

Station 9.—1,500 н.р., transformed from 11,000 volts to 360 
volte, for supplying power to three 500-H.». rotary converters for 
railway purposes. 

Station No. 10.—1,000 н.р., for railway purposes, as in Station 
No. 9. 

It might be asked why the power is not transmitted from Niagara 
Falls at 11,000 volts and distributed through the underground 
cables without transformation. It will be found, however, that the 
saving in copper on the transmission lines by the use of 22,000 
volts more than pays for the transformer installation in the ter- 
minal house, and that the saving in line loss is greater than the 
loss introduced by the step-down transformers. The longer the 
transmission line the greater would be the proportionate saving. 
It may also be asked why, if the overhead lines are to be operated 
at 22,000 volte, the transmission cannot continue at this voltage 
throughout the cable system in order to avoid the use of step-down 
trausformers. It is true that there have been examples of success- 
ful operation of underground cables at voltages even higher than 
22,000 volte, notably the transmission from the plant of the St. 
Croix Power Company, buf, obviously, what can be done on a 
through trunk line cannot. be safely done on a network, and the 
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Buffalo underground system is essentially & network. It has many 
lateral connections, frequent joints, section switches, cable beads 
and switchboard connections, and under these conditions, which 
are probably no different from the requirements of other cities, 
Ibelieve that 11,000 volts is, in the present state of the art at least, 
the highest voltage that should be considered. The success of the 
Buffalo power distribution at 11,000 volts, which has covered a 
period of about four years, has, however, demonstrated the safety 
and feasibility of using a potential as high as this, provided the 
greatest precautious are taken in the selection and installation of 
cables and in the insulation of all terminal appliances. It seems 
to show that there is no longer any reason for fixing the prevailing 
voltage of 6,600 volts as the safe limit for underground work and 
for paying for the extra copper and ducts required by the lower 
voltage. 

In cases of short-circuit in the cables, practically no damage is 
done at 11,000 volts on account of the small current. Short cir- 
cuits have occurred on these cables, which 
have had the whole of Niagara power back 
of them, and it has been found, after locating 
the fault, that the lead was barely melted off 
around the fault. At 6,600 volts such a short- 
circuit would undoubtedly blow the cables 
to pieces, on account of the greater current, 
the heat energy at the fault being nearly 
four times as great. This is a practical 
advartage, for it reduces the risk of damage 
to adjacent cables and ducts. 

In the city of Buffalo, then, we find a 
distributing company called the Cataract 
Power and Conduit Company, purchasing 
power from the Niagara Falls Power Com- 
pany at the Buffalo city line, at the trans- 
mission veitage, lowering it to 11,000 volts, 
three-phase, 25 cycles, and distributing it as 
raw material in this form as dealers in power. 
To the railway company it is delivered for 
transformation and conversion for use on their 
own direct current circuits, to the lighting 
company for conversion into the various 
forms in which they redistribute it to small 
consumers, and it is also delivered to various 
factories using power in quantities from 
75 H.P. and upwards, to which consumers 
power is supplied from the tertiary system 
mentioned at 2,200 volts, three-phase, from 
sub-stations owned and operated by the 
Cataract Power and Conduit Company. 

From a business as well as an engineering standpoint, it is 
believed that the methods used in Buffalo as described are very satis- 
factory and economical. The primary company, viz., the Niagara 
Falls Power Company, confines ite attention to the generating plant 
and transmission line, the distributing company to the delivery of 
three-phase 25-cycle alternating current power, and the railway 
and lighting companies to the interests of their.own circuits. This 
separation of responsibilities is entirely logical and most convenient. 
It would be atill better if the Cataract Power and Conduit Company 
could confine iteelf to the delivery of power at a single voltage, 
viz., 11,000 volts, but the tertiary distributing system at 2,200 volts 
is necessary, for the reason that it is obviously not safe to supply 
small consumers of power, such as small factories, with con- 
nections at so high a voltage. By transformation to 2,200 volts 
the numerous “ grounds ” which occur on these circuits are made in- 
dependent of the main cable system, and the introduction of the 
transformers adds to the self-induction of these circuits and limits 
the violence of short-circuits which occur upon them. 

The transformation of voltage at the city line from 22,000 volte 
to 11,000 volts, besides being necessary, is also a positive engineer- 
ing advantage, for the reason that it renders the 11,000-volt cable 
system independent of grounds,“ and high-voltage disturbances 
from lightning, resonance, &c., which occur at times on the trans- 
mission line, since there is no electrical connection between the 
two. Although there have been several instances of rises of poten- 
tials on the overhead line far above the normal, resulting probably 
from resonance, no rises of voltage have been noted as having been 
transmitted to the cables by induction through the cores of the 
step-down transformers. 

It is believed that the methods here described are practicable and 
convenient, and can be safely followed in principle by those who 
are planning similar systems of distribution. 


STARTING RESISTANCES.* 


By ARTHUR E. GOTT. 


EVERYONE who has had much experience with motor work must 
have had considerable trouble with starting resistances. Sometimes 
the trouble would arise from mechanical defects, but more often 
from electrical imperfections. It is with the electrical properties 
of starting resistances that this paper chiefly deals. 


* Abstract of paper read before the Newcastle Local Section of 
the Institution of Electrical Engineers, January 13th, 1902. 


The electrical imperfections of starting resistances are due to an 
insufficient comprehension of their functions by the manufacturers, 
who sub-divide the resistance between the several contacts of the 
switch equally, or in some way which does not take into account 
the fact that as the arm of the switch is moved over the contacts 
the speed of the motor increases, and its counter E.M.F. approaches 
more and more nearly to the value of the impressed potential 
difference. 

A source of trouble in the manufacturing of starting resistances 
is the 10-ampere rule imposed by many corporations. Some cor- 
porations insist upon not more than 5 amperes being taken on the 
first point of the resistance, while even 24 amperes is required by a 
few. On close inspection such rules are absurd for large motors, 
since the greater portion of the starting resistance has to be cut out 
before the motor will start at all. 

In small motors having large internal resistance, no starting 
resistance is required, since the current at start will not greatly 
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exceed the full load current, and that only for the short time 
required for.the motor to speed up. Stated otherwise, no starting 
resistance is required when | - 


Pressure of supply 


Pressure of supply — back E. M. F. 

is small. | | 

Early Starters.—Many of the earlier starters had a resistance of 
three to six sections only, and were divided into equal sections. It 
is interesting to examine the behaviour of a motor with such а 
starter, taking, as an example, one of 12 HP. at 110 volts starting 
under light load, driving shafting only, aud taking 20 amperes at 
that load. This particular motor was provided with a fly-wheel, 
and the armature and brush resistance was approximately 0:07 ohm. 
The resistance consisted of 24 coils, each of 0°05 ohm, making with 
the motor a total of 1°27 ohms in circuit on the first point of the 
switch. The resistance was divided up into three cqual sections of 
eight coils each. With 110 volts supply the current is 87 amperes. 
The motor at once runs up to a speed at which the falling current 
and machine resistance are balanced, and assuming the torque con 
stant throughout, this will be 20 amperes. The back E.M.F. is 
then 

Pressure of supply — (20 x 1:27) = 84'0 volts. 


On moving the switch to the next contact the momentary current 
will be 

254 

7 = 29 amperes. 

1:22 Р 


At the next point of the resistance the momentary current will be 
37 amperes, while at the last point it rises to 134 amperes, or 40 
per cent. in excess of the full load current. Further, the motor 
will be violently accelerated on the last step, with considerable 
slipping of the belt and sparking at the brushes. 

To avoid this the resistance should be divided so as to havea 
gradually diminishing resistance between each step, and the best 
method of sub-division is to let the resistance diminish in geome- 
trical progression with the armature resistance as one extreme and 
the total resistance as the other, so that 


а ў" = total resistance, 


where а = armature resistance; f = common factor; and n = 
number of sections of resistance. As an example, take a motor of 
10 н.р. at 230 volts taking 38 amperes at full load with an armature 
resistance of 0'25 ohm. The current on moving from one step to 
the next is not to exceed 10 amperes. The percentage increase is 
therefore 

10 x 100 

38 


and the factor to be employes is 1'26. The resistance including 
armature to the end of each section is therefore a x 1:26; а x 1:26; 
а х 126°... . a., until a x 1°26" = total resistance decided 


— 26 per cent. 
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upon. The difference between these products = resistance of 
corresponding sections in starter, the first being a x 1:26 — a. 
The number of sections required can be found in this way, and in 
this particular instance 14 sections will give a total resistance cf 
63 ohms, i.e., а х 1°26" = 63. 

Dipiculties of Construction.— Now the method of geometrical 
dividing of motor resistance is not without its disadvantages. 
Owing to the different values of the resistances having different 
lengths and sections, there is considerable trouble in getting them 
into the same frame, necessitating more skilled labour thau 
would be necessary if all the coils were alike, as great care has to 
be taken to connect the resistances in order in the frame. 

Supply Requirements.—It is well while considering motor starters 
to review the various supply rules concerning the current demands 
of motors. Owing, no doubt, to imperfect starters lowcring the volts, 
many rules have been formulated with a view to compelling the 
user to limit the current at starting to 10 amperes per section of the 
resistance, and in some cases to 5 amperes. 

Needless to state, this rule in its many forms, is only an example 
of such as are made to be violated, as the correct starters which 
would comply in every respect do not commercially exist. Further, 
such rules have been made, and copied by various supply authorities 
without any regard whatever as to what they mean. Гог example, 
a 30-H.P. motor on 220 volts, taking 10 amperes on the first step, 
and 10 amperes per step until the motor started, and 10 amperes 
increment until full speed was attained, would require the following 
minimum number of steps in the resistance under varying load 
conditions—thus, light (say 20 amperes), 12 sections; loaded full 
current throughout, say 50 sections. Considerations of voltage 
between the contacts would further slightly increase the number of 
sections, aud it would be interesting to know how many such motors 
are provided with starters in strict compliance with the regulations. 
The rules, although badly constructed, simply mean that means 
must be provided in motor starters, such that the current is raised 
gradually to the amount necessary to run the motor continuously, 
and the excess or acceleration current in starting sball not exceed 
the running current by more than a certain amount. 

Liquid Resistances.— There is no doubt that liquid resistances 
offer the best solution of all difficulties, and when carefully designed 
afford the most perfect means of control, particularly with rever- 
sing motors. Most liquid resistances, however, have at least 
one of two defects, i.e. (1) the current cannot be sufficiently reduced, 
when the dipping plate is just entering the liquid; and (2) the ret ist- 
ance cannot be sufficiently reduced with the plate all in before short- 
circuiting the starter, and the consequent rush of current seriously 
damages the switch parts and abnormally stresses the motor. A 
good method of overcoming both defects consists in enamelling the 
pot halfway down on the inside, and arranging the dipping plate to 
pass between two other plates cast into the pot. The enamel com- 
pels the current to pass through a greater length of solution at 
starting, and gives a much better control. 

Suggested Rule for Starters.—As has already been pointed out, 
considerable divergence exists in the specifications of supply com- 
panies as to what is required in a starter, and the following sug- 
gested rule may prove a base for a more uniform statement, thus:— 
"Current on first step not to exceed 10 amperes, or half full load 
current, whichever is least, but for motors taking more than 
50 amperes, 20 per cent. of full load current. The momentary 
increase of current in cutting out any section of resistance not to 
exceed 10 amperes, or 25 per cent. ful] load current, whichever is 
least, but for motors taking more than 50 amperes, increment may 
be 20 per cent. of full load current." 2 

In the interests of the purchaser, the following addition may be 
inserted: “ The E.M.F. across any section of the resistance shall Le 
limited to an amount which shall not cause injurious sparking or 
rapid deter iorat:on of the contacts." 


REVIEWS. 


Sleam Boiler Economy. By Wm. Kent. New York: 
John Wiley & Sons; London: Chapman & Hall, Limited. 
1901. 


This book is the work of an engineer who is a recognised 
authority on the subject of steam boilers in America. 

It is, of course, written partially from the American 
standpoint, and Chapter IV. deals purely with the coalfields 
of the United States; but generally, it is very applicable to 
our own practice, for, after all, anthracite and bituminous 
fuels are much the same wherever found, and all coals lie 
somewhere between two extremes. 

The first chapter is one of principles and definitions, and 
is generally good. The author falls foul of the late C. Wye 
Williams for a statement made by him some 60 years ago, 
to the effect that “ When smoke is once produced in а fur- 
nace or flue, it is ав impossible to burn it as it would be to 
convert the smoke of a candle to the purpose of heat or 
light." The italics are ours. Mr. Kent says that a smoking 
candle can be made to give off its smoke into the central 


draught tube of a lamp, and it will be completely burned, 
and he says Williams’s statement is erroneous. We must 
entirely disagree. Williams only drew a comparison, and all 
that Mr. Kent can show in opposition is that of a furnace 
he tested on similar lines to the candle; it can also be made 
smokeless, of which we have no doubt, but we believe 
Williams referred merely to furnaces and candles as they 
existed. As he wrote of water-cooled flucs, was he not 
right? The author practically says the same thing in a 
different way. The central draught lamp to burn the candle 
smoke is simply a means of adding temperature. Other- 
wise there is no cause for unfavourable criticism of this 
chapter. 

Chapter IT. is claimed to treat combustion and temperature 
more fully than has hitherto been attempted. The treatment is 
distinctly good, and wethink theauthor wise in caleulating the 
full value of hydrogen in the furnace and subtracting the waste 
gas values to find the net result. This avoids confusion. 
Chapter III. calls for little remark, save that the general 
remarks on coal are correct. In Chapter Y. the heating 
capacity of coals is discussed, and doubt is thrown on 
Scheurer-Kestner's determination, because Mahler's tests 
with the Berthelot calorimeter seem more probably true. 
Mahler's table is reproduced, and Dulong's formula is 
accepted as a close approximation to actual results, Fuels 
other than coals occupy the next short chapter. Peat, wood, 
sawdust, tan bark, straw, and other articles are briefly 
discussed. In Chapter VII. furnaces are discussed, 
with methods of firing different fuels. The difficulty 
of burning bituminous fuel under water-tube boilers is cor- 
rectly defined. It is curious how persistent water-tube 
boiler-makers are in trying to perform the impossible feat of 
burning hydrocarbon gases in a tubular surface condenser, 
for the attempt is very similar to attempting to run a steam . 
engine with an ice jacket. The ordinary method of soft 
coal burning is described as the worst, and the opinion is 
properly supported. The author’s requirements for avoiding 
smoke are :—(1) To distil the gases off slowly ; (2) bring 
them into contact with very hot air; (3) burn them in a 
brick chamber ; (4) keep the burning gases away from cool 
surfaces, as shell or tubes of a boiler, which means—provide 
ample space in which to allow the gases to burn. 

Perhaps it is owing to the considerable use of water-tube 
grates for anthracite coal that the down-draught water-tube 
grate has made such progress in America, for undoubtedly 
it has been much used. Thus the Hawley furnace is of this 
type, and embodies two grates, the upper one to carry the 
main body of fuel, and one below it on which the half- 
burned cinders may burn as they drop through the upper 
grate. The products of ‘the upper fire pass through the 
fire. The space between the two grates forms part of the 
combustion chamber. Another furnace much used in 
America is the old Tenbrink grate. This is a grate with a 
steeply sloped surface in steps, with air admission through 
the risers. It is only applicable to under-fired boilers, and 
may be made with rocking bars. Mechanical stokers, as 
here described, may be passed over. They are practically 
all English designs, the furnace of E. D. Coxe being the old 
Juckes furnace once so common in Yorkshire when the 
boiler insurance companies had not yet secured the abandon- 
ment of under-firing of shell boilers. All the chain grate 
stokers illustrated are practically copies of the old Juckes 
grate. | 

The Murphy furnace may be novel, but the under-feed 
devices scem old friends. Wegener's dust system is illustrated, 
but not specially recommended. Its weak points are not hit 
upon by the author. 

Bouers are then dealt with in respect of heating surface 
and rates of combustion. Opinions will differ as to whether 
the means of calculating efficiency are suited to practice 
wherein so many uncontrollable variables appear, but figures 
and results are given that will be useful. | 

In Chapter X. we find types of boilers illustrated, and we 
note that the author throws doubt on that useful type of 
American boiler, the under-fired return-tube boiler, so many 
of which explode annually. 

If allowed pressures still remain what they were a few 
years ago, we nced fcel no surprise at this, for pressures in 
the United States were as high for single rivetting as were 
usual for double rivetting in this country, while on the 
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Mississippi River about 25 per cent. additional above that 
was allowed for some inscrutable reason. Small wonder 
then that so many boilers went aloft. Many water-tube 
designs are illustrated, including the ridiculous design of the 
Belleville. _ 

The chapter on boiler power is good, во is that on the 
points of a good boiler, in which is discussed the fact that 
land boilers are of such various types and not standardised 
in the way the locomotive boiler has become. It would be 
difficult, we fancy, to build a good locomotive with other 
than a close copy of the usual boiler. In land practice the 
form of a boiler is not inany way controlled by the engine. 

Doiler setting is well discussed, errors in firing are pointed 
out, and the relation of draught, fire thickness and size of 
coal particles. Weare told that the hottest fire is that to 
be obtained when gas analysis shows about 4 to 8 per cent. 
of free oxygen. Water, corrosion, treatment are all noted 
briefly. The chapter on evaporation tests is chiefly a reprint 
of the code drawn up by the committee of the American 
Society of Mechanical Engineers. A chapter is added on the 
results of boiler testing that will be a guide for practice, and 
a couple of final chapters of tables and miscellany close a 
very thorough and excellent book. 


Production et Distribution de Т’ Energie pour la Traction 
Electrique. By Hexry Martiy. Paris: Ch. Béranger. 
1902. | 


The author claims in this book to have considered rather 
the means of producing and distributing energy for electric 
traction than the question of using such current. He con- 
siders that previous authors have neglected the first part of 
the subject, and it is his aim to fill the want. He commences 
by dealing with tractive effort, and we note that he gives 
this as 0:010 of the weight of the vehicle for good tramway 
rails, and 0:020 for dirty rails, while for good railways it 
is 07005. 

He examines into the question of trailers, and then into 
the question of power to be furnished. This seems to us 
almost unnecessary as regards the station power, but im- 
portant as regards the motors of the car itself. Experience 
teaches us that a car of 7 or 8 tons will usually require 1 
unit per car-mile, and this is as close a basis on which to 
figure station output as any calculation or statistics as to 
cars. Itis also useful to know the maximum power called 
for by a single car, because at the end of a line where for 
perhaps half a mile or more one may elect to rely on trolley 
wire alone, we must know when the last feeder must come 
in and how big to make the last bit of trolley wire. It 
will, of course, usually pay to use a bigger trolley wire in 
order to save cable and pipes and excavation. 

The author gives M. Paul Dupuy's method of finding 
power, and illustrates it for a load of one ton, which he 
finds to require 11°08 H.P., or 122 П.Р. for a vehicle of 
11 tons. He allows 50 per cent. for line loss, and provides 
244 Н.Р. at the station. The matter is not very clear, this 
power being given for one car, whereas it seems probable 
that it is meant to apply to the whole 12 cars, for which it 
should be ample. We think a line efficiency of only 50 per 
cent. too small to allow. We think his installed horse- 
power is, however, about right. Our own figures would allot 
a mean power of about 125 H.P. at the station, with а 
maximum of about 290 due to load variation. M. Dupuy's 
method gives 244 н.р. installed, and this with an overload 
of 25 per cent. would give about 305 н.р. available from the 
944 H.P. installed. The sequel also shows that the whole 
12 cars must be meant. 

He adds a table of horse-powers per car for systems of one 
to 30 cars, the figures for which appear remarkably in 
accordance with facts. A diagram is added for the graphic 
determination of powers. 

He next deals with the choice of the number of station 
units required for different magnitudes of station, and gives 
several tables of the equipment of existing stations, and draws 
attention to the effect of accumulators, naming Remscheid as a 
place where three units or sets were run prior to accumulators, 
and the work was done by two sets after the battery was 
installed. He rightly points ont the need for batteries in 
gas-driven stations, 


The chapter on boilers is very general, but contains a few 
plans for station general dispositions, and treats of water 
purification very briefly. The plans and elevations are 
largely from American sources, ће Hunt coal conveyer being 
illustrated in some detail. Chimneys and artificial draught 
are very bricfly treated, and so is the question of the 
deterioration of boilers. Engines are more fully described 
with some detail of illustration and a few other more 
pictorial plates. High speed, of course, brings a few 
English engines to the front—the Willans and the Parsons 
turbine. 

Condensation and water cooling is very briefly treated, and 
the steam-power portion of the book gives us the impression 
that the author has sound but not expert knowledge of this 
branch of the subject. He is very much more full in 
Chapter V., which deals with gas-driven stations, that is, in 
proportion to the general knowledge of gas stations, and he 
goes into some detail also on water turbines, which receive 
some well-executed illustrations. When he comes to electrical 
work we seem to see he has reached work that interests him 
more fully than power generation, but even here there is not 
what we should like to see in the way of full detailed par- 
ticulars of the length and section of windings and full 
technical descriptions of railway generators. Possibly, as 
with the steam engine of a hundred years ago or even less, 
makers of electrical machinery follow the system of keeping 
things dark. 

This section of the book closes with a chapter on costs. 
But three-fourths of the book is yet to come. The sccond 
part takes up distribution, giving a diagrammatic method 
of finding feeder points. The fall of potential is allowed, as 
here, to be only 10 per cent. Nearly 200 pages are given to 
fceders and overhead work and details, which are very 
copiously illustrated with views of every detail and some 
views of English construction, also some wooden pole work 
and construction tools. Trolleys and bases and bows come 
in for full description, and evidently the author is most 
interested in this part of his task. 

Other systems than the overhead are also allotted much 
space, third rails, condüits of several types and surface 
contacts. i 

The Diatto and the Dolter systems are both given space, 
with many others, and they are all pretty fully illustrated 
and impartially described in a non-controversial manner. 
Bonding, bonds, rail return and electrolysis all come in for 
review with copious illustrations of solid and plastic bonde, 
electric welding and Falk welding, with details of cost. 

A final section deals with French rules and regulations. 

The methods of keeping down rail resistance are illustrated 
by numerous examples. | 

In France the law does not permit a rail drop of more 
than 1 volt per kilometre, and the total loss of tension must 
not exceed 5 volts. This is more stringent than our Board 
of Trade rules. Ар iron bridge in France must be so con- 
nected that its two ends shall not differ by more than 0:25 
volt. 
It appears there are in. France, or in French control, at 
least three tramway stations driven by gas engines, viz., at 
Orleans, Poictiers, and Tunis. They are provided with 
Dowson or Pierson gas plants, and use engines of Crossley 
type. The objections to gas, in the eyes of the author, 
appear to consist in the limited range of fuel that can be 
used. English anthracite, hesays, is the best, bnt such fuels 
are costly when compared with, perhaps, іссаі fuels. It 
would appear that bituminous producers are 1 ot well known 
to the author. 

In Germany there are gas-driven tramway power stations, 
at Cassel and at Clausthal, and in Switzerland at Lausanne 
and Zurich. i 

While we think that the author has attempted too much 
for a single volume, and must award the most praise to the 
distribution portion of this work, we must say he bas col- 
lated an enormous mass of detailed information, and selected 
it well. Engineers who are familiar with metrical units, 
will do well to possess themselves of the book, for even where 
it may appear too brief, it is suggestive. 

An interesting section is that on accumulators, especially 
the part describing the Pirani system, as installed at Fon- 
taincbleau. The accumulator is placed across the bus bars 
in series, with a booster with a double winding, One wind- 
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ing opposes the other. The one winding is connected 
between the booster and the accumulator, and through a 
resistance to the negative. It therefore derives its current 
from the battery. The other is placed on the positive, and 
takes the full line current. Where the line calls for much 
current, the latter winding prevails, and the booster helps 
the battery to discharge. When the demand for current is 
small, the other winding prevails, and the booster helps to 
charge the battery. The resistance enables the critical point 
of neutrality to be fixed to suit conditions. The author 
quite appreciates the special use of a battery in a power 
station and the economy to be had from using them. In 
large stations many engineers fear their expense. In a small 
station & battery will enable engine power to be reduced by 
two-thirds, or even threc-fourths, but while it will do this, it 
must be remembered that the battery must be large enough 
to deal with the eliminated large fraction of power. In a 
large station, on the other hand, though the battery may only 
save one-half or one-fourth of the engine power, it may bear 
smaller ratio to the engine power. 

Thus, in two stations with an output of 100 and 800 
amperes respectively, the batteries to be installed would 
require to deal with about 80 amperes in the small station 
and 450 amperes in the large station. The capital cost per 
car run would be only as 80 to 55. The battery gives a less 
ratio of economy, and involves a less ratio of outlay to give 
that economy. It might be added that batteries with a 
heavy discharge rate for short periods might always be em- 
ployed to cut off the peaks of a load curve without being 
called on to reduce the load curve to an even line. Indecd, 
so long as the battery is properly regulated to its capacity, it 
will serve to reduce the range of the engine duty, and should 
pay for itself. 

We can cordially recommend this book, though, for engi- 
neers, some knowledge of the metrical system will help them 
to easier perusal of it. 


The Cyanide Process of Gold | Ertraclion. By ЈАМЕ 
Park. London: Charles Griffin & Co., Limited, 1901. 
Price 7s. 6d. 


This is the second edition published in England, though 
three have been previously published in New Zealand. The 
first was reviewed in our issue of July 20th, 1900. 

The two chapters originally devoted to leaching and 
washing are now wholly revised and condensed into one, and 
the appendix on ** Cyaniding in New Zealand " is now intro- 
duced into a valuable chapter dealing with the ** Application 
of the Process" in all the more important countries. 

The author states that the electrical precipitation method 
of Siemens-Halske has been introduced with marked success 
at a number of cyanide plants at the Witwatersrand gold- 
fields, and its use is extending. 


HIGH-SPEED ENGINE DESIGN. 


Тнк high-speed engine seems to have developed almost 
entirely as a vertical engine ; yet the vertical engine has 
faults from which the horizontal engine is free. "Thus in 
respect of water in the cylinder, the vertical engine is badly 
arranged for getting rid of it. Suppose that at the top 
of the piston travel all the water is projected into the steam 
part; then, at the next steam admission, this water is 
spread forcibly over the interior areas. At the bottom of 
the cylinder things are different. The water tends to the 
lowest point, and is carried away with the exhaust. But 
at the top side the exhaust is actually closed before the 
piston has lifted the water so high as the port. This diffi- 
culty is got over in engines of the central valve type, for the 
coning of the piston is towards the centre, and the water 
begins to escape as soon as the exhanst is opened. In other 
engines of thesingle-acting variety, when the piston is coned 
downwards from the centre there is a ring of small holes 
near the bottom of the stroke of the piston. These holes 
are uncovered by the piston, and all water that has got so far 
down the cylinder is carried out at these holes by tlie exhaust. 


The steam that still remains in the cylinder is dealt with by the 
ordinary valve. The method permits of this being reduced 
in size, for the first rush of the exhaust goes out at the ring 
of holes, The method scems to be adopted with single-acting 
engines only. It is not used, so far as we know, in engines 
of the double-acting type, because the holes would let out the 
steam from below the piston. High revolution engines have 
usually so short a stroke that were the pistons made as deep 
as the stroke or thereabonts, a single ring of holes round the 
middle of the cylinder would be uncovered by the piston when 
this was both at the top and bottom of its stroke. "Thus, in 
an engine with a piston travel of 6 in., the piston would be 
nearly 6 in. deep and the exhaust from both ends of the 
cylinder in turn could escape this way, and the top of the 
cylinder would be kept much drier than is now possible. 

In seeking for lightness of parts, many engine makers 
go to extremes. We cannot think it good practice for 
the piston depth of a high speed engine to bear so small 
a ratio, as it frequently does, to the cylinder diameter. 
When & small ratio is adopted, the length of the central 
boss is also short, and the piston has a poor and un- 
steady hold on the rod, especially as there are certain 
difficulties of design in the way of employing a long taper in 
this detail. A narrow or shallow piston is more excusable 
when the piston rod iscarried through both endsof thecylinder, 
but without this precaution there are grave risks of the 
piston seizing the walls of the cylinder, especially in case of un- 
even lubrication, for the resistance at one part tends to throw the 
piston out of truth in such a way that it binds in the 
cylinder at opposite top and bottom edges. Where a piston 
is long this cannot happen. A long piston can never set 
itself, во to speak, cross-cornered in a cylinder. An aggra- 
vated instance of this trouble would be furnished in the case 
of a piston composed simply of a thin flat plate. It would 
be very difficult to push such a piston through its cylinder 
without throwing it out of truth, one side leading somewhat. 
There is little doubt that this is the effect produced upon 
the shallow pistons one. sometimes sces placed in high-speed 
engines, No doubt the object is chiefly to save height in the 
design. It is a mistake to carry such economies so far; 
the economy of material and shop labour is very small 
indeed, and must be far outweighed by the consequential 
expenses which arise when the results manifest themselves in 
engines at work. Moreover, within reason, a deep piston 
holds lubrication very much better than a short piston. 
At one time it was the practice in America to make pistons 
80 long that a band at the middle of the cylinder never was 
uncovered by the piston ; probably this was carrying a good 
thing to excessive lengths. To sum up, a long piston will 
work with less friction and less waste of steam; it will 
permit of the top end of the cylinder being drained—an 
advantage that cannot be attained in any double-acting engine 
of usual types; no serious extra expense is involved, and 
the results will be very much better. 


WEST HAM CONTRACT CONDITIONS. 


WE have recently had our attention called to a specification issued 
by the West Ham Town Council, asking for tenders for a 12 months’ 
supply of house fuse boxes. The estimated number required was 
about 230, end the value approximately £150. 

Prices were asked for 11 sizes, based on orders for one dozen of 
each size being ordered at one time, so that the probable value of 
any order, at any rate for one size, would not exceed £20. 

And yet we find the following stipulations amongst the general 
conditions :— 

(a) Two sureties to be named willing to enter into a bond in the 
sum of (wo hundred pounds for the due aud proper observance by the 
contractor of all the terms of the contract. 

(0) These sureties to attend personally at the Town Hall, Stratford, 
to execute this bond. | 

(c) Contractor to undertake to pay such rate of wages and observe 
such hours of labour as are accepted as fair by the trade unions and 
employers in the district. 

(4) In case of failure by the contractor to deliver goods ordered 
under this contract within sir weeks from date of instructions, to pay 
one pound per day for every day late. 

(c) Ifauy portion of the contract is sublet without the consent 
in writing of the Council, contractor to forfeit the sum of jisty 
pounds, and if the contractor or his agent give any gratuity to any 
otlicer of the Council, the contract may be determined by the 


924 


THE ELECTRICAL REVIEW. [VoL 50. No. 1,265, Fesrvany 21, 1902. 


Council without any liability on their part to pay any compensation 
to the contractor. A 

(f) The Council do not undertake that the quantities ordered 
may not fall short of the number stated. | 

Particular attention is called to clause (e), which it is stated 
will be strictly enforced. 

We feelsure that our readers will join us in considering these 
conditions totally out of place in a contract such as this. We can- 
not imagine any sane business man agreeing to pay six pounds per 
week penalty in case he is опе week late in delivering one or more fuse 
boxes worth, on an average, under one pound each. Quite apart from 
its legal aspect, and in our opinion, it is quite unjustifiable from this 
standpoint, the charge is preposterous. The same may be said of the 
claims put forth in claims (a) (b) (c). The purchaser, in laying down 
guch conditions, is arrogating to himself a function quite outeide his 
province as a trustee of public money. It is his duty to obtain for 
his constituents a fair return for money expended. By surrounding 
even small purchases of this description with clauses of this character, 
he is compelling a manufacturer to unduly increase his prices in 
order to protect himself against the additional risks, and the result 
is that the person to eventually suffer is not the manufacturer, but 
the purchaser, or in the case in question, the purchaser's con- 
stituents—the ratepayers. 

It may be said that to raise such a question over a small amount 
like £150 is unnecessary, but it is the principle we protest against, and 
the injustice is just as real to the small manufacturer, with bis un- 
important contract, as to the large contractor with his order for large 
units of plant. | 

We аге glad to know that many firms refuse to submit to such 
extravagant claims,.and we hope that in time the ratepayer will be 
educated up to the point, when he will insist that his representatives 
on public bodies study his real interests in small matters as well as 
in great ones. 


PHYSICAL SOCIETY. 


ANNUAL GENERAL MEETING HELD FEBRUARY 14TH, 1902. 
Mr. Т. Н. BLAkKESLEY, Vice-President, in the Chair. 


THE officers and Council for the following year were elected as 
follows : — 

President: Prof. S. P. Thompson, D.Sc., F.R.S. 

Vice-Presidents: Members who have filled the office of president, 
and T. Н. Blakesley, M. A.; Prof. J. D. Everett, D.C. L., F. R. S.; S. 
Lupton, M. A.; J. Walker, M. A. 

Secretaries: H. M. Elder, M. A.; W. Watson, B.Sc. 

Foreign Secretary: R. T. Glazebrook, D. Sc., F. R. S. 

Treasurer: Prof. H. L. Callendar, M. A., F. R. S. 

Librarian: W. Watson, B.Sc. 

Other Members of Council: C. Chree, D. Sc., F. R. S.; W. R. 
Cooper, M. A.; G. Griffith, M. A.; R. A. Lehfeldt, D. Sc.; A. W. 
Porter, B.Sc.; W. A. Price, M. A.; W. N. Shaw, M. A., F. R. S.; 
W. F. Stanley, F. G. S.; J. Swinburne ; A. A. Campbell Swinton, 
M. I. C. E. . 

Prof. S. Langley and Prof. H. A. Lorentz were elected Honorary 
Fellows to fill the vacancies caused by the deaths of Prof. Rowland 
and Dr. Koenig. The President of the German Physical Society 
was elected an cx officio Fellow of the Society. 

The SECRETARY then read the President's address. It com- 
menced by giving some particulars of the life and work of Row- 
land, Koenig, Langley and Lorentz. On January 11th a telegram 
was sent in the name of the Society to Prof. Hittorf, congratulating 
him upon the jubilee of his professoriate. The work of translation, 
revision and production of an English version of Gilbert's De 
Magnete has been completed, and a copy of the book presented 
tothe Society by the President. The remainder of the address 
dealt with the refusal of the law of this country to recognise, as 
valid matter for the granting of letters patent, anything which may 
have bcen brought before any of the learned or scientific societies. 
In the United States a man may appeal to the fact of his having 
read such a paper in proof of his subsequent claim to receive a valid 
patent for his invention. The law in this country works very 
inequitably. As examples, the invention of the microphone by the 
late Prof. Hughes, the Pre: ident's invention of the ''Astigometer " 
and the invention of wireless telegraphy by Prof. Lodge were 
given. 

An ordinary meeting of the Society was then held, at which Mr. 
Littlewood exhibited an Attwood's machine. 

The Society then adjourned until February 28th. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Jompiled expressly for this journal by W, P. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


2. 08 ). Improbements in apparatus for turning or grinding, in position, the 
commutators of dynamo electriè machinery." W. Scrios and S. Lorn. 
February 3rd. 


3,694. “Improvements in or relating to knobs or buttons for electric 
switches.” Е. G. ButcHer. February 8rd. 
2,700. Telephone exchange circuit." G. LAMBERT. February 8rd. 
А 2 "Improvements in telephone line jacks.” G. LANSERT. February 
rd. 


2,782. ‘‘Improvements in coin-freed electricity meters in part applicable to 
other purposes." G. Ноокнлм. February 8rd. 

2,736. ‘Improved magneto-electric ignition apparatus for engines.“ 
G. Нохоір. February 8rd. (Complete.) ii di NES 

2,763. Adjusting appliance for electric tramcar trolleys.” E. Н. Lawson. 
February 4th. 


2,774. ‘Improvements in electrical switches." R. Е. HALL. February 4th. 
(Complete.) 


2,816. ‘ Battery.” C. A. ALLISON. (W. C. Banks, United States.) February 
4th. (Complete.) 

2,820. "Improvements in voltmeters.” P. Ganmorrand R. Pourili. Febru- 
ary 4th. (Complete.) 

2,825. ‘Improvements in time electric switches." Н. F.GousweL. Febru- 
ary 4th. (Complete.) 

2,828. * Improvements in rail bonds or connecting strips for electric rail- 
ways." M. F. WHriroN. February 4th. 

2,840. “Improvements in street lamps or lanterns for incandescent electric 
light." E. SrANLEv and Тнк British Prism GrLosE ELECTRICAL Company. 
February 4th. 

2,847. Improvements in or relating to electric cables." S. BiBBv. February 


2,950. “* Improvements in and relating to electric distribution systems.“ 
C. G. Watson. February 5th. 


2.959. Improvements relating to telephone systems.“ A. K. Ax D RIAN O. 
February bth. (Complete.) 

2,981. Improvements in apparatus for use in starting and controlling electric 
motors," А. H. Арлмв and J. T. Моор. February 5th. 

2,990. “Improvements connected with incandescent electric lamps.“ 
J. SWINBURNE and M. SoLomon. February 6th. 

8,024. "Improvements relating to electric traction by the surface contact 
system.” B.CnvvELLIER. February 6th. (Complete.) 

8,059. ''Improvementsin and connected with current collectors for electric 
vehicles," L. Lavacne and L. BERTRAND. February 6th. ` 

3,061. ''Improved automatic shunt coil core for arc lamps." А. E. CARTER. 
February 5th. 

8,068. A double acting arc lamp brake for the perfect feeding of the carbons 
at a uniform rate.“ Е. CARTER. February 6th. 

8,116. ‘Improvements in safety fuses for electric circuits." A. D. SMITI. 
February 7th. 

8,184. "Improvements in or relating to trolley heads used in connection with 
overhead wires for electric traction." J. Онкемжоор ani J. HARTLEY. 
February 7th. 

8,141, *' Apparatus for repeating semaphore signals by electric bell in cab of 
engine, during foggy weather or falling snow." E.Twarts. February 7th. 

3,142. “Improvements in or relating to safety devices for electric overhead 
conductors." A.J. BOULT. (L. Negro, Italy.) February 7th. 

8,153. “ An clectro-magnetically operated switch for openiug and closing an 
electrical circuit." C. Е. а. GILBERT. February 7th. 

3,157. "Improvements in arc lamps." Н. T. Harrison and THE IMPROVED 
ELECTRIC GLow Lamp Co., тр, February 7th. 


8,168. “Improvements relating to the secondary circuits of alternating 
currents," R.Grisson. February Tth. 


8,165. “Improvements іп and relating to multi-polar electrical machines. 


. D. BERGMAN. February 7th. (Complete.) 


8,176. “Improvements relating to telephony." T. J. RonxxE and E. RoRKE 


February "th. 


8,224. ''Improvements in switch systems for telephone circuits." L. CERE 
BOTANI and M. BAUMER. February 8th. (Complete.) 


8,248. ‘Improvements in electric signal register and telephone systems.’ 
Р. JENSEN. (The Yurgae Signalphone Manufacturing Company, United States. 
February 8th. (Complete.) 


8,272. Ап improved method of making carbons for arc lamps and the like.” 
W.P.THompson. (C. Conradty, Germany.) February 8th. 


8,278. “Improvements in processes for making carbons for arc lamps and 
the like.“ W. Р. THompson. (C. Conradty, Germany.) February 8tb. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 


and Co., 822, High Holborn, W.O., and at Liverpool, price, post free, 9d 
(in stamps). 


8,768. “improvements in the manufacture ef electric railway, гай bonds, and 
other electric couplings or terminals." Т. J. MoTighe. Dated May 28th, 1900. 
Rail bonds for electric railways, dynamo terminals, clamps for attaching con- 
ductors to ' bus bars" and the like are made of cast or drop forged copper, 
with & socket for the reception of the ends of the flexible cables on to which 
they areswaged cold and under great pressure, so as to cold-weld them, by dies. 


6 claims. 

9,781. "''improvements relating to primary batteries." КЕ. P. L. Mers. 
Dated May 28th, 1900. Relates to zino-carbon batteries, and consists in 
making the carbon in the form of a tube provided with orifices. The zinc 
may be suspended in the tube, and the cell may be provided with & oover. 


1 claim. 


8,836. “improvements in and connected with the condalts of electric rallways,’ 
J. B. Larkin. Dated May 29th, 1900. Relates to electric railways and tramways ona 
conduit system with slot-closing arrangements. Conduits; collectors: The conduit 
is constructed of two L-scctions boltedto the sleepers and held apart by distance- 

ieces with dovetail end connections. These pieces are perforated to carry 
ceders, and they also carry the conductor supports, while theic tops act өв 
bearings for the two lines of slot-closing plates. Тһе plates are groowed to 
embrace the top flanges of the conduit, and are closed by springs. Hinges con- 
nect them at their ends, and they are opened by a plough, which is pivoted 
under the vehicle. The collector can be lifted out of the conduit by a cord 
running to the driver’s platform, and a button on this cord engages and lifts the 
p'ough. 55 claims. 


9,873. ‘Improvements In electric motors, batteries, and connections огоо! for 
propelling automobiles and like vehicles.” J. Hewitt, C. A. Lindstrom and T. Hewitt. 
Dated May 29th, 1900. Relates to electric motors, batteries, and connections 
thereof for propelling automobiles and like vehicles. Two independent motors 
are employed for propelling one axle, or the opposite wheels on one axle. They 
are supplied with current at a low voltage from a secondary battery, the fields 
of the two motors being permanently connected together in parallel and their 
armatures in series. 4 claims. 


9,879. “improvements in or relating to eleotrio lacandeecence lamps.” R. Krayn. 
Dated May 29th, 1900. Relates to а lamp having a filament requiring рге. 
liminary electric heating to render it conductive, and having in its base an 
Automatic interrupter to open the circuit of the heater when the filament has 
become conductive, used with one or more ordinary incandescent lamps. 
These are connected in parallel with the heater and give light immediately 
and so long as current is supplied to it. The auxiliary lamps may be either 
combined with or separate from the principal lamp. 1 claim. 
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CONVERSION OF OUR RAILWAYS. 


WE have already referred to this most important question 
in our issues of January 24th and 81st, and we are obliged 
toreturn to the subject once more in connection with the 
paper on “ Electrical Traction on Railways," which Messrs. 
Mordey and Jenkin recently read before the Institution of 
Civil Engineers. The fact that thé question of adapting 
electric traction to railways is being taken up so vigorously, 
both before the Institutions and in the technical Press, augurs 
well for the prospects of the electrification of the suburban 
lines in our great cities, We ourselves have again and again 
preached the necessity of our railway companies at once 
taking in hand the electrification of their suburban lines, 
and we, therefore, welcome this paper in the hope that, 
if it does nothing more, it may at least impress upon the 
companies the necessity of doing something. 

We must apply the same criticism to the paper in 
question, that we did to Mr. Langdon's paper before the 
Institution of Electrical Engineers, in November, 1900, and 
we much regret that the authors do not appear to have 
made any serious attempt to work cut in detail a complete 
solution of а practical case, but have only considered 
approximations and thrown out hints as to what may be 
done in the dim future, instead of considering the important 
changes which should be at once taken in hand by our rail- 
way companies. The question is one which should receive 
very careful attention, and it is to be hoped that by the 
time the Metropolitan and Metropolitan District, have 
electrified their lines, the North London, the Great Eastern, 
the Tilbury and Southend, the South-Eastern and Chatham, 
the Brighton and South Coast, and many other rail- 
way companies, will be prepared to follow suit and equip 
their own suburban lines, using a system which offers 
facilities for interchange of traffic, equal to that which 
obtains at the present day. 

Messrs. Mordey and Jenkin’s paper can be divided into two 
sections, the first of which is a compilation, and contains 
nothing which is not known to everyone who is interested in 
electric traction; а large number of the figures and the 
descriptions there given, have evidently been taken from the 
evidence given at the recent arbitration. 

The second part of the paper is more or less original, and 
seems to embody the ideas which the authors think should 
be adopted in the near future by ourrailways. This portion 
is, we think, open to serious criticism, and we very much 
doubt if any engineers who have really had much experience 
in traction work and who are acquainted with what has been, 
and is being, done in various parts of the world, would endorse 
the methods proposed in the paper for solving the problem 
of electric traction on our railways. The authors attempt to 
show that their system is the best, by a set of conditions 
which they state must be compliéd with by any system before 
it can hope to be adopted with satisfactory results, Accord- 
ing to them, these conditions can only be fulfilled by a 
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modification of a very old and well-worn system, which was, 


we think, firat proposed by Major Cardew in some lectures 


which he gave in the early eighties. Variations of this 
system have been brought out from tine to time, notably by 
Mr. Heilmann in France, and Mr. Ward Leonard in America, 
but in no ease have they proved successful. It would appear 
that the Maschinenfabrik Oerlikon is now experimenting 
witha similar system. It is evidently very hard for Mr. 
Mordey to leave his old love, and he has once more returned 
to the use of the single-phase alternating current. The 
authors scem to find no difference between electric railways 
and electric tramways—presumably they are in this case 
referring to light railways, otherwise their supposition would 
certainly seem surprising, as they would be comparing, say, 
the Central London Railway with ita 140-ton trains and 
the London United Tramways and its 12«ton cars. 


Since the arbitration, many engincers seem to be imbued 
with the idea that nothing but bare conductors carrying 
currents at pressures of thousands instead of hundreds of 
volts can be satisfactory for traction on railways. We do 
not think that such an idea is justified by past experience, 
at any rate as regards suburban lines, although we fully 
endorse the advisability of generating and transmitting the 
energy ata high pressure Hon: as few power stations as 
possible. 

It is stated that the three-wire system failed in America 
and was successful in England. This is perfectly correct, 
but at the same time it is misleadiug, because in the case of 


the American lines, owing to the absence of sub stations, it 


was considered to be too costly to add equalisers. Further- 
more, the system was adopted on tramways, and in that 
саве it is very much more difficult to balance the number of 
cars on each side of the neutral than with an electric 
railway, where trains run much more regularly and to time 
table. The City and South London is, however, a very 
bright example of what English engineers and manu- 
faoturers can produce, and we are proud of the fact that it 
and the Liverpool Overhead Railway were the first railways 
to be operated electrically in any country. 


We doubt whether the authors are quite. justified in the 
statement that it is an open question whether it is not better 
to use motor-generators than rotary converters for traction 
purposes. We believe that very few traction engineers will 
be found to question the absolute superiority of the rotary 
converter. It is not casting any reflection on those who 
have not had the opportunity of having a very large and 
practical experience with a comparatively new type of 
apparatus, for us to consider their judgment of but little 
value as compared with that of men who have. It is 
evident that the prejudice against the rotary converter, 
which is often exhibited, is due either to interested manu- 
facturers who -have not had experience in constructing such 
machinery, or to people who bave little familiarity with the 
operation of the apparatus, or have, unfortunately, had to do 
with defectively designed or constructed samples. 

In a table which the authors give in the appendix, where 
they have calculated the watt-hours per ton-mile on the 
Central London Railway, we find two figures which entirely 
disagree with the sworn evidence at the arbitration. The 
output per ton-mile is stated by the authors to be 102 watt- 
hours at the main station, or 95 watt-hours at the sub- 


and hence the tables they give are of little real use. 


Station, whereas Mr. Chapman in his evidence stated that it 
was only 414 watt-hours on this line, and in experiments he 
had carried out at Chicago it was 60 watt-hours, whilst in 
the tests made by Messrs. Chapman, Dawson and Parshall 
at Sondrio on the Ganz System the watt-hours per ton-mile 
averaged from 60 to 80. We,.imagine that the authors 
have overlooked the fact that bath the lighting and the lifts 
in the Central London Railway are operated electrically, and 
we are informed that a fair estimate of the percentage of 
power used by the trains is 50 per cent., the lifts and light- 
ing teking from 30 to 40, whilst the remainder is accounted 
for by losses in transmission, &c. An oversight like this, 
if not noticed, might cause serious mistakes to be made as 
regards the economy of electric traction, since it is evident 
that on-a surface line without lifts or lighting the watt- 
hours per ton-mile given by the authors for the Central 


London Railway would be misleading. 


The authors give the cost per passenger carried on the 
Central London Railway and the City and South London 
Railway, much to the advantage of the latter. No mention, 
however, is made that the greater portion of this difference 
is due to the bad condition of the track and to the very 
heavy direct-connected motors on the Central London Rail- 
way locomotives. If this fact is taken into consideration, 
and the other charges, which are greater in one case than 
in the other, but which are not due to system, are equalised, 
the Central London Railway will come out better than the 
City and South London. 


In the case of transforming stations, we think the authors 
have not had access to the latest figures ; they also do not 
state what they mean by a “ fair proportion " of spare plant, 
Sup- 
posing that they have allowed for 25 percent. of the total 
equipment as spares (and this is a fairly liberal allowance) 
their figures for the cost of rotary converters and motor- 
generators are about, 12 per cent. and 40 per cent. too 
high respectively, whilst the cost of transformers is nearly 
18 per cent. in excess of present prices for similar apparatus. 

The authors consider that steel rails have about ten times 
the resistance of commercial copper—we think this a rather 
low estimate ; the figure is nearer 11, and often reaches 12, 
although where rails of proper composition are specially 
rolled for third-rail purposes, the resistance can be brought 
down so as to be only between seven and eight times that of 
commercial copper. The advantage claimed for alternating 
current, that there is no electrolysis, is a very doubtful one, 
and will, we think, be denied by many authorities. 

The whole question of the cost of. installation of direc, 
versus alternating current railways is not properly brought 
out. In the arbitration it was contended by several 
experienced witnesses that the reduced cost of working con- 
ductors, owing to the high pressure used, and the omission of 
the rotary converters, would not greatly decrease the cost of 
one system, аз compared with the other, owing to the low 
power factor, which may often be as low ав 0°7, necessi- 
tating much heavier feeders and larger generators and trans- 
formers, 

The authors give 12 conditions which any electric system 
must fulfil, and this question is of sufficient interest to be 
considered more at length. These conditions are as 
follows :— 
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1. For main lines an extra high pressure supply must be used for 
feeding the sub-stations placed along the line. 

2. 'These sub-stations must not contain any moving machinery, 80 
that there need be no constant attendance or supervision. 

3. For main lines, or for lines more than about 50 miles in length, 
which run into the country, some form of high orextra high pressure 
supply must be adopted for distributing the power from the sub- 
stations to the trains. 

4. With a high pressure distributing system, overhead conductors 
must be used iu order to make them inaccessible. 

5. The overhead distributing system should admit of unlimited 
extension and be such as could be adopted as a standard by all 
railway companies, for it is nearly as important that the overhead 
equipment should be the same on all railways, as it is that they 
should bave the same rail gauge. 

6. The overhead distributing system should be able to supply 
energy to trains with different types of motors and systems of 
controlling them. 

7. A high acceleration must be possible when starting the train. 

8. On a falling gradient, or when stopping, the energy of the 
moving train should, if possible, be returned to the line. 

9. It should be possible to vary the speed economically within 
wide ranges to admit of running on suburban lines, and on main 
lines with the same train equipment, and to enable lost time to be 
made up. | 

10. The motors should form, or should be combined with, a 
variable ratio arrangement for starting, for speed regulation, and 
for returning energy. ‹ 

11. It should be possible, either to have all the motors оп a loco- 
motive, or to distribute them throughout the train. 

12. The train equipment and control should admit of unlimited 
extension, and should be capable of modification, so as to work with 
other distributing systems than its own. 


With the first four of these points we are more or less in 
agreement, having, indeed, ourselves enunciated them for 
main line working in December, 1900. There is, bowever, 
some question as to the practicability of overhead con- 
ductors for large powers and high speeds. Under these 
conditions the overhead system has proved a failure in 
America, and has had to be discarded even where only one 
conductor has been used. 

On the Baltimore and Ohio Railway, where а solid over- 
head conductor was employed, it has had to be pulled down 
and replaced by a third rail. We doubt whether the Board 
of Trade would allow high-pressure bare wires over the 
centre of the tracks. In the Berlin-Zossen experiments 
these high-pressure wires have had to be placed at the side 
of the track. If such an arrangement were adopted, it 
would entail considerable complication at junctions and 
crossings. І 

If the authors' remarks in section 7 had applied to sub- 
urban traffic, we would have fally agreed with them; but if 
they apply to long-distance lines, we see no object in a high 
rate of acceleration. 

The system worked out by the authors, although con- 
taining some novel features, is not in itself new. It con- 
sists in having a single-phase motor coupled to a generator 
and exciter on the locomotive, from whence other continuous 
or three-phase currents can be sent to the motors which 
drive the train. Ву this means any combination is possible, 
but at the same time it must not be overlooked that it 
means that then every train must carry treble the amount 
of machinery, which wonld otherwise be necessary. Thus 
a train which is equipped with, say, six motors rated at 
250 H.P. each, would have to carry, in addition, a 1,500-H. p. 
generator, driven by a 1,500-n.P. motor. 

It is true that on some railways several tons of cast-iron 
or old rails are added to each coach, so as to increase 
stability, but the authors presumably do not suggest to put 
in a motor-generator in each carriage, which, although it 
might supply additional weight necessary to secure easy 
running, would be very costly as compared with pig iron or 
old rails, not to mention the space which would be taken up 
by the additional motor-generator plant. Should this be 
their idea, it must be borne in mind that the machinery on 
each carriage is tripled, as well as the capital expenditure and 
cost of maintenance. If the authors do not suggest this 
method, we cannot see that by adding a motor-generator in a 
locomotive at one end of the train they will give additional 
stability to the ordinary passenger carriages, — — 

In conclusion, we would say that the paper is froma 
certain point of view of interest, and will undoubtedly give 
rise to а very good discussion, but it does not present any 
information which will be of benefit to those who are 
considering or are engaged in the construction of electric 
lines, 


927 


THE ELECTRICAL CONDUCTIVITY 
AND MAGNETIC PROPERTIES OF ALLOYS 
OF IRON. 


THE investigation of the electrical, magnetic and mechanical 
properties of alloys has hitherto fallen in a great measure to 
German metallurgists ; it was one of the first pieces of work 


undertaken by the Charlottenburg National Physical Labora- 


tory. An account of the researches is published in Band IT 
of the Wissenschaftliche Abhandlungen der Physik, Tech. 
Reichsanstalt, of which we gave а summary in the ELEC- 
TRICAL Review, April 22nd and May 6th, 1898. It is with 
great satisfaction that we note that British -metallurgists 
have now awakened to a sense of the importance of this 
question. Mr. R. A. Hadfield, of the Hecla Steel Works, 
Sheffield, in association with Prof. W. F. Barrett and Mr. 
W. Brown, of the Royal College of Science for Ireland, have 
prepared and examined a great variety of different alloys of 
iron, and we venture to think that their paper read before 
the Institution of Electrical Engineers last week is the most 
valuable contribution to the subject which has appeared in 
this country. It lacks only one thing, so far as we can see, 
and that is an account of the enduring qualities of the alloys 


under varying conditions of dampness and temperature ; we - 


hope that before the specimens are put aside the authors may 
be able to complete their investigation on that essential 
quality—the permanence. The paper is too long for full 
publication here; it has, therefore, to appear as an abstract. 


In the preparation of these specimens a great variety of different 
alloys of iron were made and cast into ingots. Many of these, 
after cxamination, were rejected, owing to the difficulty of getting 
good castings, or the impossibility of forging and then rolling the 
specimens. There remained 110, which were forged into bars, and 
these bars, after being heated to a bright red (about 900° C.), were 
rolled into rods of nearly circular cross-section, about 4 centimetre 
(0:2 in.) in diameter (No. 5 B.W.G.), and cut into lengths of 
106 cms. (42 in.). After being straightened, the rods wero tested 
for electrical conductivity, and many of them for magnetic per- 
meability, in the ordinary rolled or unannealed condition. The 
rods were then very carefully annealed, being heated to about 
1,000° C., the cooling (in an E. and W. position) taking 100 hours, 
about four days and nights, and the electrical condactivity and tho 
magnetic properties of the whole series carefully redetermined in 
this annealed condition. After further tests on other physical pro- 
perties of these alloys in their present aunealed condition have 
been concluded, it is proposed to repeat the experiments on the 
rods when hardened. 

The specimens tested in the form of rods and wires were— 


Class 1.—Alloys of iron containing varying propor- 
tions of one other element — ... 59 specimens. 

„ 2.—Ditto, ditto, (% other elements e. 44 

„ 9.—Ditto, ditto, tArec or more elements e. Wi 


— 
ГА 


99 
» 

A chemical analysis of each of these alloys is given in the paper. 
The paper is divided into four parts. Part I. deals with the elec- 
tric conductivity of the alloys; Part II. with their magnetic pro- 
perties; Part III. describes a series of practically non-magnetic 
alloys of iron; and Part IV. gives the results obtained with two 
alloys containing nearly 3 per cent. of non-magnetic elements, 
which, nevertheless, are, within certain. wide limits of induction, 
more magnetic than the purest commercial iron obtainable 
(Swedish charcoai iron, containing 99°89 per cent. of iron), all 
being in the same pbysical state as regards annealing. The con- 
ductivity of the rods was determined by the potential method, the 
fall of potential over a known length of the rod under experiment 
being compared with the fall over a corresponding length of a 
standard copper or iron rod. 

Fig. 1 shows the electric conductivity, and fig. 2 the specific elec- 
tric resistance of those alloys of iron contained in Class I. In бр. 1 
the ordinates express the conductivity, Matthiessen's pure hard 
copper being taken as 100, and the abscisse give the percentage of 
the other elements alloyed with the iron. In fig. 2 the absciss:e are 
the same, but the ordinates express the specific resistance in 
microhms per c.c. As it is impossible to represent by diagrams on 
а plane surface the results obtained with varying percentages of 
two or more elements added to iron, the results are shown in tabular 
form in the paper. 

The standard with which the conductivity of the rods was com- 
pared was a specimen of pure copper obtained from Kelvin and 
White, of Glasgow; the conductivity of this standard had been 
determined with care in the Phyeica! Laboratory of Glasgow 
University and found to be 10101, Matthiessen's hard-drawn pure 
copper standard being taken as 100. In addition to the foregoing, 
a standard was made of the purest commercial iron in the form of 
a rod 104 cms. long, carefully turned to a uniform diameter 
throughout its length; the sectional area of the rod being 0:1874 
Bq. cms., about the eame as the rest of the specimens. A sample of 
this standard iron was drawn into wire of the same diameter as the 
copper standard (0:124 em), and the relative conductivity of the 
iron and copper wires directly determined, and also their specific 
resistances per c.c. The specific resistance was found to be 1047 
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microhms per c c. for the iron wire, and 1721 for the copper, both 
at 18 C. The conductivity of the iron deduced from these values 
is 16°44. Comparing the conductivity of the standard iron rod with 
the iron wire, the former was found to be 16˙5 and the latter 16:4, 
Matthiessen’s copper being taken as 100; this slight difference 
between the iron rod and iron wire being due to some variation in 
hardness in the two epecimens, which had not been specially 
annealed. When the wire was carcfully annealed its conductivity 
rose to 16°78 ; copper, as before, being 100. 

Hence, by multiplying the conductivity of any specimen, in terms 
* of copper, by 100, and dividing by 16°78, we obtain the conductivity 
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manufacture; but the authors believe these impurities are present 
in smaller quantities than in any considerable collection of iron 
alloys yet made. 

А similar effect on conductivity is produced by the different 
elements when more than one is present in the alloy as was observed 
when one only was added to iron. In fact, the rate of increase of 
specific resistance produced by successively adding 1 per cent. of, 
say, aluminium to iron is almost the same as the rate deduced from 
similar additions of aluminium to a composite chromium-aluminium- 
iron alloy, and so with other of these alloys. 

The highest electrical resistance of any known metallic wire, com- 
mercially useful, has been found in 
some of these composite íron alloys. 
Thus am alloy of 25 per cent. of 
nickel. and 5 per cent. of manganese 
has a specific resistance of 97:5 
microhms and a comparatively low 
temperature coefficient. "This alloy 
is easily drawn into wire, and ap- 
pears to undergo but little change 
iu heating, and is not an expensive 
product. It has also some remark- 
able thermo - electric properties. 
Many of fhese nickel- manganese 
iron alloya were made by Mr. Had- 
field many years ago, and their 
specific resistance and temperature 
coefficient were determined in 1895. 
Among these was the alloy contain- 
iug 15 per cent. of nickel and 5 per 
cent. of manganese, originally called 
rheostene, now known as resista, 
and the pbysical properties of this 
material were fully investigated in 
1895. Since then various makers 
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have given other names to these 
aloys and they are to be had on 
the market. For six years resistance 
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in terms of the standard annealed. tron as 100. As, however, it is 
often more convenient to express the results as reristances, we can 
find the specifie resistunce of any specimen in microhms per c.c. by 
multiplying the specifie resistance of the standard copper (1 721) 
hy 10G and dividing by the conductivity of the specimen in terms 
ef copper, the ratio of the respective resistances being inversely as 
the ratio of their conductivities. The temperature throughcut was 
tl at of the air, about 18 C. Notwithstanding the care taken in 
the manufacture of these alloys to reduce the impurities toa mini- 
mum, acertain percentage of carbon and of manganese is present in 
ali the specimens, This is uvavoidable in tbe ordinary process of 
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coils made of rheostene have been 
used in the electric installation and 
lecture theatre in the Royal Col- 
lege of Science, and no depreciation 
of the material has been noticed. 

The authors have already dcter- 
mined the relative thermal con- 
ductivity of upwards of 40 of these 
alloys, and in every case the electric 
and thermal conductivities go hand 
Eu in hand ; the causes that diminish 
the electric conductivity appear to 
diminish the thermal conductivity. 

The preceding results show that 
the conductivity of iron is in all 
cases diminished by allcying it with 
another metal, even though that 
metal be itself a better conductor 
than iron, except perbaps in the 
case of an alloy of iron and copper. 
In the case of the copper-iron alloys 
the specimens were very few aud 
contained variable amounts of 
impurity. The only spe.imeus in 
this group that are at all сотр table 
are two, one of which contaius about 
1 per cent. more copper thau the 
other, with a little higher con- 
ductivity, a difference which may be 
accounted for by the slighly less 
carbon and manganese impurities it 
contaias, though both have high 
carbon. The foregoing results also 
indicate that reduction of con- 
du:tivity produced by alloying irou 
with another metal is not due to the 
greater specific resistance of the 
added metal. On the contrary, an 
iron alloy of very high specific 1e- 
sistance is produced by adding to 
iron an element of much lower 
specific resistance thau the iron 
itself. In fact, the conductivity of 
the resultant alloy appears to have 
no connection with the conductivity 
of the constituents of the alloy. 
Thus, if we compare an alominium- 
поп alloy with a corresponding 
percentage nickel-iron alloy, the 
former is a far worse conductor than 
he latter, albeit pure aluminium is upwards of three times better 
a conductor than pure iron, whereas nickel is a slightly worse 
conductor tban iron. 

An inspection of figs. 


& 
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1 and 2 shows that of all the alloys 


examined the addition of tungsten to iron reduces the conductivity 


the least. The author can find no record of the conductivity of 
this element having been determined, nor of chromium, manganese, 
nor silicon, and would be glad if any oe could give information on 
this point. 

The effect on the conductivity of iron produecd by the presence 
of small quantities of carbon is strikingly shown in fig. 1. In fact, 
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other things being equal, the conductivity of а specimen affords a 
rapid and simple methodof estimating the amount of carbon preeent 


in a sample of steel, by an inspection of the curve in fig. 1. The 


rolled and annealed specimens of carbon-iron alloys at disposal did 

not contain more than 14 per cent. of carbon, so that the carbon 

curves were not carried beyond this point. 

. Figs. 1 and 2 also demonstrate that the greatest reduction of 
conductivity, for a given percentage of the added element, is pro- 

duced by the first increments of the element added. 

The effect thus produced on the transmission of electricity 
through an alloy of growing richness is therefore analogous to the 
effect produced on the transmission of white light through а 
medium which is tinted with increasing quantities of colouring 
matter, the first additions of the colour producing the greatest 
selective absorption. 

In the following table is shown the increase of resistance produced 
by the addition of 1 per cent. of the element in an iron alloy con- 
taining about 4 per cent. of the added element. And in another 
column is shown the specific heat and the atomic weight of the 
elementa named in the first column. 


| І f | : \ 

Iron alloyed with | ELO e | 8 eaae | Ош 
— I On eee: ЕНЕ 
Tungsten | 09 | 0035 |^ 18 
Nickel | 9:5 ! 409 59 
Chromium 3:0 | 1(?) | 52 
Manganese | 5:2 122 55 
Silicon 10:3 183 28 
Aluminium | 111 :212 | 27 

| 
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It will be seen that the increase in specific resistance follows the 
same order as the increase in specific heats of the various elements, 
with the possible exception of chromium, the specific heat of which 
element is doubtful, and the exact specific resistance produced by 
that alloy is also a little uncertain. With the same exception, the 
atomic weight appears to decrease as the resistance of the alloy 
increases. This, of course, follows from Dulong and Petit’s law. If 
it should prove to be a real physical relationship, it may afford some 
light on the obscure question of what determines the remarkable 
increase in resistance when a comparatively good conductor like 
aluminium is alloyed with iron. 

' The comparative effect of carbon is extremely difficult to ascertain 
owing (1) to the impossibility of making alloys of iron with large 
percentages of carbon, and (2) the difficulty of excluding impurities 
such as manganese, silicon, &c., from the carbon steels. It is only 
by comparing the specific resistance of specimens with a similar 


amount of impurities and different amounts of carbon that an 


estimate of the effect of carbon can be made. From the purest com- 
mercial iron (S C.I.) up to iron containing 0°14 per cent. of carbon, 
the increase in specitic resistance is at the rate of about 2 microhms 
for one-tenth of 1 per cent. of added carbon, but from 0:14 to 1:24 per 
cent. of carbon the rate of increase in specific resistance produced 
by the carbon falls to one-fourth of this, viz., about five microhms for 
1 per cent. of added carbon. The result doubtless depends on the 
condition in which the carbon exists in the iron with which it is 
alloyed, and metallurgists have told us there is a considerable 
difference in this respect. The specific heat of carbon in the form 
of graphite is 0 16, and in the form of diamond it із 0:113. Hence 
its place in the above table is between manganese and chromium, 
aud tbis is also its position a3 regards the increase of specific resist- 
ance it produces in iron for corresponding percentages. 

In all cases annealing was found to diminish the specific resist- 
ance of these alloys. In one particular composite alloy, containing 
14 per cent. of ‘nickel, 5 per cent. of manganese, and 2 per cent. of 
aluminium, alloyed with 78:5 per cent. of iron, the unannealed alloy 
had the enormous specific resistance of 89 microhms per c.c., whilst 
the same specimen annealed was 48 microhms per c.c —a difference 
of 87 per cent. produced by annealivg. 

The effect of heat treatment on the alloys of iron containing a 
large percentage of manganese is, however, different from that pro- 
duced on most other steels. The slow cooling of a high manganese 
stcel hardens it, whilst rapid cooling softens it. This difference in 
the effect of heat-treatment probably accounts for the anomalous 
conductivity shown by certain specimens of manganese steels, as 
seen in tbe curves for that alloy in fig. 1. It will be observed that 
the presence of carbon in any of these alloys greatly diminishes 
their conductivity, and also their magnetic permeability, as we 
shall see later on. The difference between the high and low carbon 
manganese steels is shown in fig. 1. 


( To be continued.) 
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ARMATURE INTERFERENCE AND BRUSH 
POSITION. 


By H. M. HOBART. 


A rEW years ago the sparkless collection of the current from 
the commutator controlled the rating of continuous-current 
dynamos, and this gradually improved from the old require- 
ment of sparkless collection with brush position altered for 


various loads, to the present requirement tbat the brush 
position shall remain unaltered for all loads, and, indeed, for 
momentary overloads of from 50 per cent. to 100 per cent., 
and for sustained overload of from 25 per cent. to 50 per 
cent. The rapid introduction of traction and other motors 
requiring frequent reveraal of direction, with brushes in the 
neutral position, and the demand for shunt motors for run- 
ning sparklessly at any of & wide range of speeds by field 
regulation, accelerated the rate of improvement in commuta- 


tion, and for some time a few designers have ceased to regard 


the question of sparkless commutation as the limit of output 
of the dynamo, regarding instead the temperature rise as 
the limit. Here, also, the improvement has been very 
marked. The practice of using ventilating ducts and chan- 
nels, not only through the armature core, but amongst the 
armature end-connections, through the commutator spider 
(even of small machines), and often also through the field 
spool, has oompletely altered the situation; such ducts and 
channels have gradually been increased in number, and often 
in size, and to-day but little difficulty is experienced in 
working to rigid specifications as regards the ultimate increase 
of temperature with sustained heavy loads. Even in the 


. case of totally enclosed apparatus, the progress in this direc- 


tion is rapid, and the patent records now contain descrip- 
tions of numerous ingenious and useful constructions devised 
for the purpose. At present it may be said that the tem- 
perature increase has also ceased to be the limit of output, 
having given place to efficiency and regulation, both of 
which are often sacrificed to a certain extent in the con- 
structions best adapted to good ventilation and freedom from 
sparking. 

Electrical apparatus has, however, always been charac- 
terised by inherently high efficiency. The losses in the 
generator and transforming apparatus are out of all pro- 
portion smaller than those in the prime mover and its 
auxiliary apparatus and in the transmission system. Whether 
а 1,000-kw. dynamo's commercial efficiency is 94:5 per 
cent. or only 94:0 per cent., has practically no influence проп 
the cost per kilowatt-hour delivered. 

Regulation, however, is à much more important factor, 
and it would hence appear that regulation may at this stage 
be considered the limit of output. 

Regulation is intimately associated with the design of tlie 
armature windings, of the field windings, of the magnetic 
circuit and of the commutator—and very specially with tlic 
brush position. The influence of the brush position is very 
great, yet it is often not recorded in test reports. The tests 
generally recorded, still rarely comprise more than curves of 
saturation, core loss, and commercial compounding. ‘This 
is, indeed, all and much more than can be afforded on the 
majority of standard machines daily passing through tlie 
testing department, but even the outluy for these tests is 
often wasted. It is no rare occurrence to find unrecorded 
the speed corresponding to the saturation curve and core loss 
curve, the brush position corresponding to the compounding 
curve, and the precise conditions of load during the heat run. 
The temperature measurementa at the end of the heat run are 
rarely taken with sufficient precautions to ensure reliable 
results. These, however, are complaints of long standing. 
and perhaps are necessary, since in ordinary commercial 
testing, the question of expense has to be considered as 
rigorously as any other part of the total manufacturing cost. 

But in determining the linea towards which new con- 
structions should tend, there would be an undeniable com- 
mercial value in a few gets of tests on commutating machines, 
which should include numerous curves based on observations 
never as yet thoroughly made. It is very difficult to carry 
out such tests in central stations, for there it is of chief 
impgrtance to avoid doing anything which could possibly 
jeopardise the maintenance of an uninterrupted service. As 
already shown, the difficulties are also great in the mann- 
facturing establishment, since there it is difficult to prevail 
upon the manufacturer to incar heavier testing expenses 
than are absolutely required to ensure constructional soand- 
ness and compliance with the customer's requirements for 
the performance of the machine, and it must be admitted 
that, on large machines, these indispensable tests alone 
amount to a very appreciable percentage of the factory cost. 
Tests carried out by institutions for technical instruction 
have often proved most helpful in supplying such informa- 
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tion as is required in practice in the interests of the advance- | 


ment of the knowledge of dynamo construction, and in 
presenting the following meagre experimental data and the 
accompanying suggestions for further tests, the writer is 
prompted partly by the hope that the tests may be repeated 
with greater care and under better conditions and carried 
further than is otherwise likely to be the case. 

À point of considerable interest relates to the dependence 
of the regulation upon the brush position. Some tests in 
this respect were made upon a four-pole 17: KW. 110-volt 
generator running at 700 revolutions per minute, and the 
results are plotted in fig. 1. From the curves of fig. 1 the 
values set forth in Table I. are taken. 

TABLE I. 
| 


 Ampere-turns exoitation at following values 
of load, for maintaining 110 volts. 


Brush position. 


ооб ра 1d 1! H H 

—— — — — — 

2.920 3.180 3, 450 3,770 4,150 4,480 4,850 
... 2,900 3,030 3,200. 3,430 3,670 3,910 4,130 
г о а 3,160 3,280 3,450 3,650 3,860 

i | | | 

From Table I. we find that with 2) segments forward 
lead, an increase of 42 per cent. was required in the excita- 
vion to maintain constant voltage at full load. With the 
brushes in the neutral position 26 per cent. was required, 
and with two segments backward lead, 15 per cent. sufficed, 
there being, therefore, a great improvement in the inherent 
regulation with decreased forward lead. 

When, however, the compounding is effected by a series 
winding in the ordinary manner, the regulation is about 
equally geod in all three cases. . 

This is shown in the following calculation :— 

With 24 segments forward lead 4,150—2,920 = 1,230 ampere- 
turns are.required in series 
coil at fall load. 

3,670—2,900 = 670 ampere- 
turns are required in series 
coil at full load. | 

3,450—3,000 = 450 ampere- 
turnsare required in geries 
coil at full load. 

As the automatic increase in the excitation effected by the 
series coil will be directly proportional to the load, the 
excitation values for the different loads will be those given 
in Table IL, and the corresponding terminal voltages are 
given in Table IIT. | 


D —— 


24 segments forward 
Neutral position 
2 segments backward 


à 


With brushes in neutral position 


With 2 segments backward lead 


TABLE II. 
& : Excitation in ampere - turns. 
Brush position. n Te e ieee шы Ч э. 
D 0 i | 


3 | 2 1H 13 
„ 

2, 920 3,228 3,595 3,843 4,150 4,458 4,765 
2, 900 3,093 3, 285 3,477 3,670 3,872 1,055 


23 segments forward 
Neutral position 


2 segments backward .. 3,000 3,113 ы де е 06 
| | 
| | 
TABLE III. 
Terminal voltage. 

Beush position. — — — arti: 
- жо кл 13 
А rr des Per c 
24 segmenta forwards . 1110:0 112:0.113:0 112:6:110:0109:5 108-2 
Neutral position 1100 112:1 1131 11161100 1090 108-0 


2 segments backward —— ... 1100 1114 1123 Hoo HUE 105:0 
\ 


| 

The machine had 79 commutator segments, hence 2Q per 
pole-piece, and at full load the armature strength was 2,300 
armature ampere-turns per pole-piece. 

Although Table III. shows the regulation with a com- 
pound winding to be, for this machine, practically 
independent of the brush position, nevertheless, it is evident 
that an unnecessarily great lead of the brushes involves 
additional outlay for field copper and lower efficiency as a 
consequence of increased losses in the field spools. Machines 
should, therefore, be designed with very low ` reactance 
voltage not only from the standpoint of improving the com- 
mutation, but also to secure improved inherent regulation, 


— — — 
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economy in field copper, and (incidentally and indirectly) 
improved · efficiency. 

A very great deal of study has been devoted to the matter 
of the magnetic commutating zone. The original idea was 
that this should be relied upon to reverse the current in the 
coils as they successively came into the position of short- 
circuit under the brushes. "Unfortunately, as the load 
increases, and with it the need for this commutating 
magnetic field, the interfering property of the armature 
magneto-motive force weakens it and distorts it away from 
the useful position. This is all well known. It has led 
gradually to the employment of carbon brushes not only on 
railway motors (where other considerations predominated), 
but gradually on generators of all voltages in spite of the 
increased commutator surface thereby required. Lately it 
has become customary to attribute increased significance to 
the brush resistance, and ever less and less to the influence 
of the magnetic commutating field. The writer is strongly 
in favour of abandoning all reliance upon the magnetic 
field for overcoming the reactance voltage in the short- 
circuited coil, and to, rely merely on so designing 
the machine that the reactance voltage of the 
short-circuited coil is so extremely low as to exert 
no harmfal influence whatever. This makes it practicable to 
set the brushes permanently at the geometrical 
neutra] point, quite out of the way of any commutating . 
magnetic field. "This is quite different from the special case 
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Fia.1.—CunvEs OF EXCITATION REGULATION FOR DIFFERENT BausH 
Positions. TERMINAL VOLTAGE = 110, SPEED = 700 R P.M. 


of railway and other reversible series-wound motors, for in 
those the speed is less the greater the load, hence, on 
account of the decrease in the periodicity of commutation 
as the current increases, the reactance voltage increases by 
no means as rapidly as the load, and above some particular 
value of the load the reactance voltage actually decreases, 
hence the obtaining of reasonable freedom from sparking 
was—with carbon brushes—fairly effectively achieved in 
railway motors at a comparatively early date. | 

This practice of designing dynamos to operate with the 
brushes set permanently at the geometrical neutral point has 
the further advantage, already shown in the test above 
described, of greatly improving the inherent regulation, 
saving copper and improving the efficiency. 

The followtng table sets forth what the writer regards as a 
most useful and instructive set of observations to be taken on 
a commutating dynamo, Even rough determinations of 
these values afford means for intelligently prescribing the 
most favourable fixed brush position for a given machine, the 
decision being controlled by the consideration that, in the 
interests of regulation, efficiency and economy p NA 
copper, the brush position should be chosen with as slight a 
forward lead as is eonsistent with the commutation require- 
ments. 
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EXPERIMENTAL OBSERVATIONS ON BRUSH SHIFTING. 


No load.—Number of segments mazimum brush shift without 
sparking. 

No load.—Percentage maximum: brush shift without sparking. 

Full load.—Number of segments sninimum brush shift withont 
sparking. | 

Full load.—Percentage minimum brush shift without sparking. 


Half load.—Number of segments shift for most sparkless running. 


Half load.—Percentage of segments shift for most sparkless 
running. . 

Full load.—Segments shift for most sgparkless running. 

Full load.—Percentage of segments shift for most sparkless 
running. i 

50 per cent. overload.—Segments shift for most sparkless 
running. | 

50 per cent. overload.— Percentage of segments shift for most 
sparkless running. . | 

100 per cent. overload.—Segments shift for most sparkless 
running. 

100 per cent. overload.— Percentage of segments shift for most 
sparkless ranning. 

Best fixed brush position for all loads.— Segments shift. 

Best fixed brush position for all loads.—Per cent. shift. 


The writer is of the opinion that a machine requiring, for 
satisfactory commutation from no load to 50 per cent. over- 
load, a forward brush position of much more than 5 per 
cent. or 6 per cent. of the polar pitch (i.e. much more than 
5 per cent. or 6 per cent. of the segments per pole) will in 
the near future be regarded as hardly a first-class design. 


(To be continued.) 
——— 


TUNBRIDGE WELLS TELEPHONES. 


Is our last issue we mentioned that application had been made by 
the Tunbridge Wells Corporation for powers to raise a further sum 
of £15,000 for telephone purposes, and than an inquiry had been 
held before an inspector for the Board with r2gard thereto. Want 
of space compelled us to withhold a summary of the evidence until 
this week. For our information we are indebted to the Kent and 
Sussex Courier, in which a full report appeared. 

Colonel W. L. Coke was the Local Government Board inspector ; 
Mr. W. D. Cripps, town clerk, appeared for the Corporation; Mr. 
H. T. Drury opposed on behalf of Col. Holland and other “ dis- 
sentient ” ratepayers; Mr. E. E. Robb appeared on his own behalf 
аз а member of the Council, and various other persons and interests 
were represented. 

Мт. Н. C. Cripps, in opening the case in support of the applica- 
tion, gave a sketch of the history of telephonic matters in Tun- 
bridge Wells, culminating in an application for a Post Office license 
and the starting of an exchange. On October 23rd, 1901, the 
L.G.B. sanction to the loar of £10,000 was received, in December, 
1901, the Telephone Committee recommended the present exten- 
sion. The original estimate of £10,000 was based on an estimate 
of 300 subscribers. They had now 533 subscribers connected and 
283 waiting to be connected. It was absolutely necessary that the 
capital invested in the undertaking should be increased, because of 
the extension of the work and.the increase of the subscribers. In 
the progress of the work it had been necessary to spend more money 
than was originally estimated. In some places the opposition of 
private owners had made it necessary to substitute underground 
cables for the originally contemplated overhead wires, and in other 
places it had been found desirable to make this alteration, so that 
natural beauties should not be spoiled. They had actually executed, 
or werc pledged to do so, works to the amount of £19,320. Further 
extensions were contemplated which would absorb £5,680, thus 
making £25,000. 

The Inspector: How bas the money becn found over the £10,000 
borrowed ? 

Mr. Cripps: Paid out of the rates. It is an “overdraft on capital 
account. We have not spent it all yet, as there are contracts for a 
lot of it. Continuing, Mr. Cripps said that as soon as the municipal 
exchange was opened—in fact, before it was opened—the public 
had been so delighted with the facilities afforded them by the 
National that they flew to the municipal. The Corporation system 
had bad applications from subscribers more than they could deal 
with—the mere fact that 283 people were wishing to go on spoke 
for itself. They anticipated 300; they had 816. In an under- 
taking like this they must be continually progressing. They were 
fighting in keen competition against the National, who were using 
every possible exertion to defeat the undertaking, and it was only 
hy pushing the thing in an ordinary business way that they would 
be able to arrive at the result they desired to attain. Petitions had 
been presented against the further loan, and the petitioners had 
represented that a loss of £3,000 was being incurred. If this were 
so, Mr. Cripps admitted that it would be the duty of the Corpora- 
tion to abandon the enterprise; but, on the contrary, the 
borough accountant’s printed figures showed that with a 
capital expenditure of £19,320 they had а surplus of 
£635 after allowing £1,198 for interest and redemption. 
When the whole of the £25,000 had been expended there would 
be a surplus of £1,086. When they first started they went in for 
the toll rates, but they had found if much more convenient to have 


an instrument at the inclusive rate, and this tended to increase the 
receipts. Colonel Holland had estimated depreciation at 74 per 
cent. He (Mr. Cripps) would now like to know where Colonel 
Holland got his depreciation at 74 per cent. from, and why he 
charged £1,875 under this head. As against this, the Corporation 
had a modest surplus of £1,086 to fall back upon, but he could not 
admit that the depreciation on the £3,000 income was to be £1,875. 
He would like to know how it was that the National Telephone 
Company were able to pay dividends to debenture, preference, and 
ordinary shareholders, if. out of every £3,000 income they had to 
set aside £1,875 for depreciation. He challenged Colonel Holland 
to produce to him a single figure to verify his £1,875 depreciation. 
He had been misled by these people who had been wandering back- 
wards and forwards between Tunbridge Welle, West Hartlepool, 
Eastbourne, Portsmouth, and every other place where the Corpora- 
tion were going to establish a telephone system.. If Col. Holland's 
figures were right, aud the undertaking was going to entail £3,000 
& year upon the ratepayers, by all means let them pull the poles 
down and the cables up, and shut up the exchange. But let him 
apply one more test to prove that the Corporation system would 
pay. The National Company in Tunbridge Wells was at the 
present moment just about equal to the Corporation in the number 
of subscribers. They were getting an average annual receipt. from 
each subscriber of £4 11s. 5d. He challenged the National Com- 
pany to fir a single subscriber to their system paying more than 
£4. The National were making things pay in Tunbridge Wells at 
£4 per head. They must be, for they were sound business men, 
and would not supply telephones at £4 if it did not pay them. 
They had to face the fact that instead of their license running out 
in 1925, it ran out in 1910, between which time and the present 
they had to recoup themselves their 7 millions of capital. . What 
did the opposition suggest? They did not suggest that the appli- 
cation should be thrown out, but postponed. What would be the 
result ? If this loan was refused, the 383 subscribers waiting to go 
on could not be taken on. No future subscriber could be connected. 
Instead of the undertaking progressing at the rate he had detailed, 
and flourishing—for it was only by progressing that it could flourish: 
—it would dwindle and die. The wishes of the National would be 
justified, but would the wishes of.the ratepayers be justified ? 
They must necessarily be charged with the expenditure in the rates. 
It was a ratepayers’ undertaking, and the persons who would lose if 
the;undertaking did not answer would ‘be the ratepayers. The 
£9,000 which was overdrawn would have to come out of the rates. 
He would suggest the hour had not arrived when the Local Govern- 
ment Board should cut short this undertaking which had. been 
entered upon in pursvance of an Act of Parliament passed only in 
the year 1899. They were carrying out the license which had been 
entrusted tothem ; they had shown by actual working for six months 
that they were perfectly justified in their application. They had 
told the Local Government Board they would have 300 subscribers ; 
they had now 533. They had 287 anxious to go on, and they asked 
the Local Government Board to give them the necessary capital to 
carry on their undertaking in a proper and business-like way. He 
was confident that the Local Government Board would not say to 
the ratepayers, to Colonel Holland and the other gentlemen who 
had signed the petition, who also had been grossly misled: “ We 
refuse this loan; you have made a mistake, the expenditure must 
come upon the rates. We will allow your competitors, who have 


-not come tothe Local Government Board for any sanction to their 


expenditure, to fill up all the ground which, by your license, had 
been granted to you.” When the Local Government Board con- 
sidered these matters he was certain they would say the application 
was а reasonable one, and would grant it without any hesitation. 

At the conclusion of his long and exhaustive statement Mr. Cripps 
was cordially applauded. He spoke for over an hour and a half. 

Mr. A. R. Bennett, the consulting engineer to the Corporation, 
then gave evidence, in the course of which he said that the esti- 
mated cost was £17 10s.—the actual cost, £21 per line. The amount 
of undergreund cable allowed for, iu the first place, was 44 miles ; 
that actually used, 9 miles. He further detailed the extensions 
contemplated from the new expenditure. е 

Мг. Cripps: What would result if this loan was uot granted ? 

Mr. Bennett: The ratepayers would lose the whole of the moncy, · 
if not more than has been expended on the system to date, because 
the price, the breaking-up price that would be obtained, would not 
cover the cost of taking down the system, so that, if this opposition 
succeeds, the present system will have to be entirely sacrificed. — 

The Inspector: That would. be a very good thing for the 
National ? 

Mr. Bennett: Exactly. 

Mr. Drury, іп cross-examination, suggested that Mr. Bennett had 


- spent a good deal of time during the last two or thrce years in going 


about the country recommending municipalities to take up telephond 
schemes, to which Mr, Bennett replied that he always waited for an 
invitation, and the Inspector intimated that he did not want to hear 
how the consulting engineer was remunerated. 

Mr. Drury: I think Mr. Bennett is remunerated on a percentage. 
May I take it, Mr. Bennett, if this loan is refused, besides the Cor- 
poration of Tunbridge, Wells another person will be the loser by it? 
—If the work is not carried out I should not take any remuneration 
I should not claim it. 

It has been said here that you estimate the cost per line a 
£17 10s. ?— Yes; that was the original estimate. 

What do you call your original estimate ?—The original estimate 
dated December, 1899. : 

The Inspector: The one that accompanied the original applica- 
tion for the loan ?—Yes. 

Did not you make a report dated November 17tb, 1899?—I dg 
not recollect it. 

Mr. Drury: Well, Mr. Cripps; have you/got it? 


- 


THE ELEOTRICAL REVIEW. [Vol. 50. No. 1,266, RUBROS 28, 1902. 


Mr. Cripps: I have only the report dated December, 1899. 

Mr. Drury : We have asked you to produce it. 

Mr. Cripps: You have asked us to produce reports іп all cases. 
You gave us a general notice, which covered every blessed book. 

Mr. D : I ask you to send someone to find the report dated 
November 17th—blessed or otherwise. 

Mr. Drury: As you ро оп increasing in numbers, does the total 
capital cost increasc ?—Not till the exchange becomes a very large 
one. 

How large ?—Several thousands. Fifteen hundred subscribers 
would not cost more than 300, qualified by local circumstances. 

Obviously. Was the scheme which you have put in here a 
писав up-to-date scheme, with all the latest developments ?— 

Les. 

Seventeen pounds is about the same as your estimate for Man- 
chester ?— Yes, substantially the same. 

i May we take it that that was a first-class, up-to-date scheme ?— 

t was. : 

And therefore, as far as quality is concerned, there is no diffcrence 
between here and Manchester ?—No. 

Did that work out when you had finished at something like £35 
per line ?—No. | 

Has it been publicly stated that that worked out at £35 per line? 
—Yes; many times by the National Company. 

Was it stated by Mr. Forbes ?—Yes. : 

Mr. Drury: Is Mr. Forbes, to your knowledge, a person com- 
petent to deal with figures ? —Не has made very great mistakes. 

Is he an honest person—a reliable, credible man ?—I cannot give 
general testimonials like that. 

I am not asking you to give general testimonials : I am asking you 
to give a testimonial as to the character of a particular man, who, I 
uuderstand, you have some knowledge of. Is he a credible person 
or not? Not very on telephone matters. 

Do you ascribe the fact of his saying that £35 was the cost to 
ignorance or knavery, or both ?—I must ask you to define the point. 
It is not true, I Say. 

Jou decline to say whether that is to be ascribed to knavery or 
ignorance ?—1 you refer to the reports in the Times, giving the 
account of the Telephone Company meeting at which liquidation 
was decided upon, you will see that Mr. Forbes, in presenting the 
accounts, said, exception may be taken to the way in which these 
accounts have been made up, but, at all events, this is the way in 
which we choose to put them." 

Will you give the date of that ?—Some time in 1892. 

You were in possession of that knowledge in 1897 ?—Yes. 

I take it you were present throughout at the municipal inquiry at 
Glasgow in 1897 ?— Yes. | 

Did you suggest to the counsel that he should question Mr. Forbes 
on those lines ?—] did, but he said they were so utterly ridiculous 
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that he would not deal with them, but he dealt with them in an able. 


speech, and very effectively. 

With regard to the quality of the plant used in Manchester, how 
long did the company last. For thres ycars and eight months ?— 
Something like that. 

At the end of that time was the plant sold ?—Some of it was, and 
some of it is used to this day. | 

Substantially it was sold ?—No. 

Part of it was sold ?—Some of it was; I was in Manchester a 
fortnight ago, and I saw a great part of it still in existence. A 
portion of the switehboard was sold, I believe. 

tie they sell a very considerable portion ?—They sold the frame- 
work. 

They sold the framework for £25 ?—So they вау. 

Have you any reason to doubt that that was the price they sold it 
с 5 said the whole switchboard was sold, but that is 
not 80 

Was it described аз a “ flimsy and common board ?—No doubt. 

Wasit examined on behalf of the National Telephone Company 
by Mr. Sinclair ?—I believe it was so stated. 

He examined it ?— Possibly. 

You were not there, then ?—No. 

An unfortunate juncture of the proceedings to leave. Did he 
describe it as of a flimsy and common description ?—I am not quite 
sure that he used those words. 

Was that in effect the description he gave it ?—It was something 
to that effect. 

Is he a person who knows what he is about ?—He ought to be. 

He has a considerable amount of ‘experience ? —Yes. 

Was the plant such as would be described as being of a flimsy 
and common description ?—Such a description would be at utter 
variance with the facts. 


THE MANCHESTER PLANT. 


Were some portions of the plant produced at the inquiry “ put 
in,” I believe the technical term is ?—Y es, and perhape the Inspector 
will allow me to make a short explanation. 

Permission haviug been given, Witness said some material was 
put in, and the principal thing wasa cord and plug, which had been 
uscd, which was made in 1890, and had been in use in the Mutual 
Exchange throughout its existence. That was produced, and laid 
nlongside a brand new cord and plug, which bad been made in 1897 
seven years after; and the Commissioner was invited to notice and 
judge what a splendid brand new thing the onc was, and how shabby 
und flimsy the other. In telephony, continued Mr. Bennett, we 
progress very quickly, and a difference of seven ycars makes a great 
ditlereuce in. switchboard designs, and the cord and plug made in 
150 could not be compared with one made in 1857. 

Did you take exception to that, asked Mr. Drury, and suggest it 
as a poiut to your counsel ?—-I do not remember taking exception 
to it. 


Anyway, the sheriff who was conducting the inquiry reported 
that the things were of the cheapest and most flimsy description, 
and not at all comparable with the plant used by the National 
Company ?—The Sheriff neglected to notice the difference in the 
dates. 

Your explanation of that, I understand to be communicated to 
the public press, was that the Sheriff was a person who did not know 
much ?— He did not know much about telephony. 

And though one of his Majesty’s counsel he was a person, in 
your view, who thought a telephone plant ought to be judged like 
butcher's-meat ?— Yes; he thought anything very small or very 
light could not possibly be so good. | 

To must have been a foolish person ?—I must leave you to assume 
that. 

Mr. Cripps: Ithink the result of Glasgow justifies that opinion. 
The Sheriff's report was not adopted by the Government, so I think 
there was something in what the learned counsel has just stated. 

The witness was further questioned as to the Dundee competitive 
telephone system, and maintained that it was successful, though the 
chairman had stated that it was gradually going from bad to worse. 
Asked as to whether Tunbridge Wells was an easy place to tele- 
phone, he replied in the affirmative. 

Mr. Drury: Is there anything in the working expenses, as they 
appear in your original estimate that you desire to correct ?—1I have 
allowed for a depreciation fund, which I do not think necessary, 
but otherwise I do not see there is anything to correct. In regard 
to some items experience shows that money cau be saved. 

Would you point out anything ?—I estimated the repairs at 2 per 
cent., but experience shows they do not come to that. 

What has been your experience in regard to repairs?— The 
borough accountant is to follow me, and he has the fullest particulars 
of all accounts in the books. i 

What is your experience in Tunbridge Wells ?—About 1 per 
cent. 

In six months that would come? — No, 1 per cent. per annum. 

You now represent that inspectior and repairs come to less than 
2 per cent.? —Yes. 


Cost oF REPAIRS. 


You seriously represent that 2 per cent. is a proper amount to 
charge as to ordinary inspections and repairs ?— Yes, it isa liberal 
allowance indeed. ; 

The Inspector: What does that include ? —Inspection and repairs 
to instruments, to see that the battery is up to the mark, and re- 
moving any faults.  . | 

Mr. Drury: You say that applies to this £25,000 expenditure ?— 
It would not be so much on the £25,000, because by dealing with 
the quantity it can be managed cheaper. 

You seriously sav that оп the capital expenditure repairs and 
inspection would not come to 2 per cent ?—That is my statement, 
and I can support that. There is a municipal system in— 

Guernsey ?— Yea. 

I thought so. You:can get to the repairs by putting Guernsey 
figures, and you will find they do not work out at anything like 
2 per cent. on the capital expenditare. 

In order to attach any value to that, one wants to get at tho 
capital expenditure, and how it was arrived at. What do you pay 
for poles in Guernsey ?—They would cost more than here, because 
of the carriage. 

What do they cost ?—1 do not remember. 

I suggest they did not cost anything at all ?—You would suggest 
something very far away from the truth, because they cost more than 
in Tunbridge Wells, owing to the freight. 

Did not you have the poles given you? No, by no means. We 
bought our poles at North Shields, and they were delivered in 
Guernsey, some by sailing ship and some by steamer, which we paid 
for in bard cash. British currency and the rate all round was dearer 
than the rate at Tunbridge Wells. 

Do you say that nothing is necessary for a renewal fund ?—The 
opinion on that is very much divided. I am of the opinion that 
nothing is necessary. 

You have told us, I think, that progress is the soul of this 
telephony ?— I did not put it that way; I said telephony 
progressed. 

Very much of the same thing ?—It is not the soul, though. 

It was absolutely unfair that things constructed in 1890 should be 
compared with things made seven years later. Is it a fact that 
this is a science which is progressing from day to day ?— Yes, I 
hope it is. 

Fresh plant and inventions are coming out, and it frequently 
happens that in five years the plant is taken out, and other put in?— 
No, the National Company are using plant which have been in usc 
for 18 and 20 years. 

I think you told them at Glasgow that they had taken out and 
renewed the whole of their plant ?—I don't recollect stating that in 
Glasgow—— 

I suggest you did ?—I have no recollection. 

That did not appear to you to be an extraordinary thing ?—It 
would be an extraordinary thing. 

It is quite possible in the course of 25 years that extraordinary 
developments may take place, and the plant will have to be re- 
placed ?— We cannot gauge possibilities. 

Then you agree with me that it is quite possible, in the course of 
25 years, it may necessitate the taking out the whole of this plant, 
and putting in fresh ?—No; the depreciation would be restricted 
to certain parts of it. The other parts, insulators and poles, would 
last for a very much longer time than 25 years. 

Yes, but I am not talkiug of the wear and tear. Iam talking of 
development ?—Therc are such large prolits on a telephone under- 
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taking, that the plant which was put down would make a deprecia- 
tion fund absolutely unnecessary. ö 

Assume for a moment the possibility of there being no profits ?— 
Icannot assume such a ridiculous proposal, because no telephone 
ee large or small, has been known to involve its owners in & 
oss. 

Suppoge it did not answer, and made no profits ?—Bat I know 
we shall. 

Assume you did not ?— Well, I shall assume something that has 


never happened. 
(To be continued.) 


CORRESPONDENCE. 


— 


Electrical Power Schemes: A Comparison of Two Recent 
Papers. 


Until the publication of Mr. Andrew Stewart's paper on 


“ Snb-Station Equipment and Transmission Line, read 


before the Newcastle Section of the Institution of Electrical 
Engineers on January 27tb, 1902, and that by Mr. Hardman 
A. Earle before the Manchester Section of the Institution on 
the following day, there was little or no information to be 
had regarding electrical power distribution under British 
conditions: and it is a remarkable coincidence that two 

on the same subject and so closely resembling each 
other should be read on two consecutive days, though it is a 
subject which is engaging the attention of most electrical 
engineers. 

From the titles of the papers one would expect to find a 
fair amount of discrepancy, but since the same questions 
arise in both papers, it is remarkable to find how nearly the 
two authors coincide in their estimates, which of necessity 
must be somewhat hypothetical. — , 

Whereas Mr. Earle is of opinion that we in this country can 
found our large power schemes on similar lines to thoseabroad, 
Mr. Stewart holds the opinion that new problems must be 
met and overcome. | 

With the exception of the Newcastle Supply Company, of 
Wallsend, there is not a large power scheme in this country 
which can be called a working success, and the latter has 
only just started running on load. 

Both authors are agreed, and the electrical engineering 
profession supports the view, that overhead bare conductors at 
high voltages of 10,000 or 15,000 must be allowed by the 
B. of T. before these schemes can become a financial success, 
and after all electrical engineers are judged by the financial 
guccess or not of their schemes. 


From Mr. Earle's curves I deduce that he considers a 


maximum economical limit of voltage is reached at 4,000 
volts for 200 xw., rising up to 10,000 volts for 2,000 KW., 
and Mr, Stewart proposes an economical limit of 7,000 volts 
for 300 KW., 10,000 volts for 600 KW., and 15,000 volts for 
1,000 Kw. | 

Here there is considerable difference of opinion, due, no 
doubt, to the curves being plotted from the capital cost of 
cables, as to which the authors do not agree, and it would 
be interesting to know from what sources Шеке figures 
emanate. 

The permissible waste of energy in the cable seems to 
have been nearly the same in both cases, and both authors 

that Kelvin’s law for equating interest and depreciation 

losses to energy losses in watts will not hold good for dear 
cables and cheap power. | 

Mr. Earle seems to prefer constant current density, while, 
from Mr. Stewart’s curves, figs. 3 and 4, it would appear 
that he has taken a variable density, starting with 854 amperes 
per sq. in. at 7,000 volts, and reaching 1,400 amperes per 
aq. in. at 15,000 volts. | 

For 1,000 kw. Mr. Earle gives a “ cheapest voltage — 

At 6,000 with 1,000 amps. per о" and loss in watts of 
1°25 per cent. per mile. 

At 8,000 with 1,000 amps. per O“ and loss in watts of 
] per cent. per mile. 

Mr. Stewart's “economical voltage” for a similar power with 
a power factor of unity and 1 per cent. loss in watts per mile 
is 15,000 volts—about double. 

As to periodicily, 25 is recognised by both as being most 
suitable for rotatory or rotary converters, and 40—50 for 
motor-generators and arc lighting work. 


An assumed load factor must be a very unstable and 
unreliable quantity, and even after. several years’ working, à 
scheme may not reach so high а figure as Mr. Stewart gives, 
i.e., 35; Mr. Earle’s being more reasonable—29. | 

For generating station costs both authors come somewhere 
near the mark, Mr. Stewart's £25 per KW. installed corre- 
sponding with Mr. Earle's £21°1 per Kw. installed, taking 
into consideration the relative sizes of schemes, i. e., 16,000 
1.H.P. for the former, and 25,000 LH. P. for each station of the 
latter. One would expect the cost per KW. to decrease as 
the size of station increased, probably in a parabola. 

Compare the prices per mile at various voltages of the 
trunk mains, of capacity 1,000 Kw. and 1 per cent. loss per 
mile, Mr. Stewart taking two cables, and Mr. Earle only 
0ne :— 

At 7,000 volts £900 (Stewart) against £050 (Earle). 


wt мӣ. 
DUST 
4 


„ 8,000 „, 870 - 11 630 (lowest). 
„ 10,000 „ 760 Ж 5 670. 

„ 11,000 ,, 740 j 11 700. 

„ 15,000 „ 720 5 7 Increasing. 


The costs of laying the cable and re-instatement, taken by 
Mr. Stewart at £587 (for two cables), and £422 by Mr. 
Earle (for one) per mile, are about right, and fairly pro- 
portionate, as the labour in laying two cables is approximately 
one-third as much again as laying one. 

Rotary converters and motor-generators, as purchased by 
the authors, afford an excellent opportunity for making or 
losing money, Mr. Stewart's figures running much higher 
than Mr. Earle's. 


Rotary converters £475 per Kw. (Stewart) £4 (Earle). 
Motor- generators 55 x is 45 „ 

It is of the greatest importance in comparing these figures 
to notice the facts as to whether Kw. installed or KW. mazi- 
mum demand ів given, ав the latter increases the cost per 
xw., and the diversity factor decreases it. 

Mr. Earle does not take this into consideration, probably 
because his figures are already somewhat low, as, for instance, 
£500 for buildings of sub-station as against £00 by Mr. 
Stewart for a plant 35 per cent. smaller. 

Allowing £500 for the switchboard as in Mr. Earle's 
estimate, the total cost per sub-station per KW. installed, 
run outs :— 

£4'6 (Earle) 46˙9 (Stewart) 
or £9,200 total. or £8,650 total. 

The comparison in capital expenditure per KW. installed is 
as follows :— 


Earle. 7 zs Stewart. 

Generating station . £211 £25 
Trunk mains (one cable) 56 1577 (two cables) 
Distributing mains ; 56 } not dealt with 
Service mains  ... * 3025 
Boxes pus 19 ges 16 — 
Buildings sub- station "25 72 
Machinery ... sis d 3:65 475 
Switchboard iis Ms 25 25 

Total ... 43986 £4642 


In conclusion, I must congratulate both, authors for the 
excellence of their papers, and also for their fortitude in 
coming to the front on a matter of such universal and vital 


importance. 


P. M. Bennett. 


Protection. 


From a purely selfish author's point of view I am grate- 
ful to you for the review you have bestowed upon my book 
“ Protection ;" both the space you have allotted for this 
purpose, and your remarks, are such as may induce many of 
your readers to buy and read my book, and to judge for 
themselves whether the criticism which you have made 1s 
deserved or not. But there may be some (I hope there are 
but few) who may not have taken the trouble to read my 
book, and who may have judged me solely from your remarks. 
Will you, therefore, kindly allow me space іо reply to some 
of your criticisms :— 

In your review you refer to one main argument only, bu’ 
you have much to say on the side issues. It is true that that 
argument is a most important one, and with your permission 
I will repeat it :— 
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* A manufacturer in a protected country can manufacture 
at a cheaper rate than a manufacturer in a free trade country, 
because the cost of production is reduced in proportion to 
the quantity manufactured, and the producer who has two 
- markets open to him can make larger quantities than the 

one who has only one market." | "E 

You agree to this, but qualify your agreement by saying 
that this principle is unquestionably sound up to a point (a). 
I ask you, Why up to a point, and where does this point 
begin? It is my contention that there is no such qualify- 
ing point, and that the principle which I put forward is true 
on every article manufactured, be it one that is made by the 
thousand or one made by the dozen ; be it one valued at а 
penny or one valued at thousands of pounds. In connection 
with your remarks you draw in internal competition, demand, 
patents and combines, but | fail to see what these matters 
have to do with my proposition. | | 

My proposition is simple and clear, and I believe any 
manufacturer will support me by saying that it is true. If 
it is true, then I say that free trade is such a disadvantage to 
us, that no advantage you may be able to argue in its favour 
could possibly outweigh it: because, if we cannot manu- 
facture in this country as cheaply as other countries can 
manufacture, then it will only be a question of time when 
we shall lose our industries which leave us a profit, and 
consequently our national wealth. 

You, like other free traders, have really only one argument 
to urge in favour of free trade, i.e., cheapness to the consumer. 
It is my opinion that this cheapness in reality does not exist, 
but whether it does or does not, it really has nothing to do 
with the preservation of our national wealth. A man does 
not get wealth by living at a cheap rate, but by the result of 
his labour. So much fur the main argument you touch 
upon. 

You bestow a great deal of sarcasm upon my recital of the 
history of the telephone industry in England, and I may say 
that it rather surprises me. I thought I should have had 
your full concurrence and sympathy with the remarks I make 
and the moral I deduce therefrom. I have brought forward 
the present state of the telephone industry in our country as 
one of the several examples to prove that the existence of our 
patent laws, combined with our free trade policy, absolutely 
prevent any new industry from starting and flourishing 
in this country. I challenged my readers to prove the 
contrary, but you have not taken up that challenge— 
contenting yourself with trying to ridicule some sentences 
arbitrarily selected by you. Then I referred to the fact 
that many pioneer manufacturers жеге prosecuted, and some 
imprisoned. You say in effect: Serves them right because 
they infringed the country’s laws. But what I complain of 
is, that such laws exist, laws which enable a single man to 
kill a great industry in its inception, and I ask you whether 
you yourself approve of them (^). 

Again, I referred in my book to my repeated applications 
to Mr. Morgan for a license to manufacture and sell tele- 
phones. You accuse me оп, this and other points of 
exaggeration or,making mis-statements, but [ would respect- 
fully point out that it is you who are misinformed. You 
say that the United Telephone Company had disposed of 
their manufacturing rights to the Consolidated Company (,). 
Anyone who knows the history of the telephone can inform 
you that the Consolidated Company possessed no exclusive 
license, and that their license was confined to manufacturing 
and selling for abroad only ; they had no right to dispose of 
a single telephone in this country, except, of course, to the 
parent company, who -hardly bought anything from them, 
but supplied their own wants almost entirely from abroad. 
How you сап, in the face of these facts, assert that the 
telephone patents were “exploited by manufacture” in this 
country I am at a loss to understand (4). 

Your defence of the present patent law by saying that it 
protects trades (+) without restriction is an altruism which 
cannot be put into practice in everyday commercial life. 1 
must confess that in matters of trade I prefer to pursue a 
selfish policy, as I have found from ex perience that neither 
thanks nor protit is to be got out of giving away things for 
nothing. | 

You alio accuse me of being “ very irate with the 
Government for strengthening the inonopoly which the 
Americius hold ia telephones." — I should like to ask you 


whether you are particularly pleased with the action of the 
Government in this matter, and whether it affords you 
pleasure as a British commercial journal to know that the 
Government's new central telephone exchange is almost 
entirely fitted with instruments manufactured in other 
countries ( f). | R 

My book has been written with a view to reopen the 
question of our fiscal policy, because times have materially 
changed since it was adopted. I do not complain that, 
although the opinions, arguments and facts which I have 
used are to my mind incontrovertible, you have selected only 
a few of them with a view of refuting me; but I hardly 
think you have made out a good case on your side (/. Still. I 
wish to express my obligation to you for having so far 
assisted me as to bring some of my arguments before your 
readers, and thereby to cause many of them to think over an 
important subject. 

May I conclude by saying that I have, through the 


publication of my book, obtained some indication as to the 


feeling of the country upon this great question of pro- 
tection ; and that I find that the feeling in favour of it is 
much more pronounced than many people think, and I am 
confident that it will be in the forefront of politics at no 
distant date. : | 
G. Byng. 
71, Queen Victoria Street. 
February, 1902. 


[In our review we stated that it would be useless for any 
ardent free trader to argue with Mr. Byng. We do not 
propose to attempt a hopeless task, and therefore limit our 
observations to the following questions, mainly of fact :— 

(%) The completion cf the sentence in our review helps 
to the understanding of the point. | | 

(6) To comply with the law is the duty of every citizen. 
To seek to amend an unjust law is also the duty of every 
citizen. The amendment is dependent upon getting a 
sufficient number to agree as to the injustice. 

(с) An entirely accurate statement on our part. 

(d) Our review related to Mr. Byng’s book. Mr. Byng 
restricted himself in his book to the word *' manufacture." 
Manufacture and general sale are far wider questions. 

(e) We said * protects brains without restriction.” 

(f) We take it to be the first duty of the Government to 
make a success of their undertaking. We may share Мг. 
Byng’s vain regrets, but we cannot recognise that the 
circumstances as they exist are attributable to the causes to 
which he assigns them. 

(y) We did not expect for one moment that Mr. Byng 
would think so.— Eps. Е.с. REv.] 


Worksop Electricity Works. 


{ In your notice of these in your issue of February 21st, 
you describe and illustrate the air pumps of the condensing 
plant as Hall's, whereas the idea of the combination and the 
design is mine, and they were not only installed by, but also 
made by, Messrs. Jas. Carter & Sons, Stalybridge, Messrs. 
Hall supplying the steam cylinders only. 

Again, the economiser is one of Jas. Carter & Sons', made 
by them under the Pimbley patents, of which they are the 
proprietors, and of an entirely different type to (ireen’s 
pattern. 

As Messrs, Carter & Sons have in hand similar plants for 
other electric light works, and anticipate a large demand 
owing to their very economical working at all loads, the 
matter ів of considerable importance to them, ahd I trust you 
will give this correction equal publicity to your notice. 


J. E. Weyman, M. I. Mech. E. 
Manchester, February 22nd, 1902. 


—— — = — 


Economy of Isolated Plants. 


I have read with interest Mr. Dumaresq's letter on the 
question of isolated electric plants, as it suggests that the 
figures given agree with those of the American plant quoted 
in your article, and the results therein mentioned might lead 
others who, like myself, are not central station engineers, to 
alter their opinion that isolated plants are seldom advisable 
if a satisfactory supply can otherwise be obtained. I cannot, 
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however, discover that, Mr. Dumaresq's figures are in accord- 


ance with those cited by Mr Parsons, nor do they really 


warrant the deduction he draws from them as to the 
economy arising in this instance from an isolated plant as 
compared with public supply upon the terms prevailing in 
the district in which the plant in question is situated. Мг. 
Dumaresq does not state in his letter the amount of capital 
employed in the installation he refers to; I find, however, in 
the Central Station Directory for 1901— 2," a return in 
which the capital is given at £0,000, and it there states 
that the present plant has replaced a gas-driven one. 

The first question I should like Mr. Dumaresq to answer 
is :— Was the old plant written off by yearly depreciation, or 
was there finally a loss on capital account which hadto be 
met? The “General Repairs" account bears apparently 
no relation to the capital employed ; I, therefore, ask whether 
this account includes all items necessary to maintain the 
plant at its initial efficiency ? 

* Wages chargeable to generating costs“: in the Directory 
I find it stated that five assistants are employed, it is also 
mentioned that 52 arc lamps are in use, and of course Mr. 
Dumaresq is entitled to take credit for all labour in repair- 
ing and trimming these, but the 14-hour runs in the winter 
months must call for two shifts in the engine room or extra 
expense on overtime, and the five assistants, assuming these 
to represent the engine room staff, can hardly be considered 
as overpaid on the amount, £376, charged as wages. 
Under these conditions the chief engineer apparently does 
not figure in the costs quoted; will Mr. Dumaresq kindly 
explain ? 

* Depreciation” is set down at £344—I have already 
referred to the capital outlay of £6,000—will he kindly 
state how the depreciation item is arrived at, assuming that 
these figures are to “agree in a remarkable manner with 
those of the American plant,” where 5 per cent. (in this 
case £300) is reckoned as interest on the capital outlay, 
5 per cent. as depreciation on machinery, and 8 per cent. on 
boilers and connections ? 

* Rental value," This is, of course, an estimate, but 
buildings of the requisite size within a stone’s throw of 
the busiest centre of Kensington can only be described as 
extremely cheap at an inclusive. cost for rent, rates and 
taxes of £115. 

These questions arise from the works costs cited, but 
there are further costs incidental to the supply under these 
conditions for which I find no allowance made. 

Are we to understand that no insurance of buildings or 
plant for fire, boiler insurance, employers’ liability and third- 
party risks, breakdown of plant, &c., is made, or if made, why. 
does it not appear as a cost ? 

I see no allowance for office expenses, stationery, and the 
like, and it is to be assumed that an isolated plant of 
this size cannot be run without expense incurred on these 
items, 

Finally, I would ask whether the Supply Company’s 
charge as published, and allowing the rebates applicable to 
this class of lighting, would not in this instance be 3d. per 
unit and not 5d. 7 whether, therefore, it is not a fact, under 
these conditions and with the requisite modifications in his 
analysis of costs to really represent the facts, that Mr. 


Dumaresq's total.cost must exceed that at which a public. 


and coníinuous supply can be obtained? 
H. Moul. 


Accumulators and Electric Traction Systems. 


With reference to the interesting curves demonstrating 
the advantage of a booster-worked battery in a traction 
station, which Mr. Moore gave in his letter appearing in 
your issue of December 20th last, it would be of value to 
have some further particulars of the plant operated. 

Would it be too much to ask Mr. Moore to inform your 
readers of the number of cars operated, character of the 
road, type and connections of the booster used, variation of 
the bus bar voltage, and if the generator was level or up- 
compounded ? 

H. W. W. Dix. 


Appnkss.— Will Mr. H. Watts kindly let us know his 
address — Eps. 


LONDON COUNTY COUNCIL. 


THE Council, at the meeting on Tuesday, resolved to lend £20,000 
to the Poplar Borough Council for engineering works in connection 
with the generating station, £18,000 to the Shoreditch Council for 
similar purposes, £3,000 to the Stoke Newington Council for mains 
and meters, and £7,480 to the Hampstead Council for electric light- 
ing works. 

Mr. G. H. Raprorp, chairman of the Parliamentary Committee, 
proposed that the Council should oppose the North Metropolitan 
Electric Power Supply Bill, and seal and present a petition, and 
that the costs and expenses should be charged to the county fund. 

Mr. M. Beacucrorr remarked that the area was entirely outside 
the County of London, and he failed to see why the County Council 
should oppose the company, whose object was to supply Willesden. 
The Council should encourage private enterprise where it was 
unable to do the work itself, and he therefore moved, as an amend- 
ment, that the opposition should be limited to securing amend- 
ments to protect the interests of the Council. 

Mr. Stuart SaNkEY seconded the amendment, on the ground of 
the large expendíture incurred by the Council in promoting and 
opposing Bills. He considered the Bill under discussion to be a 
good one. 

The CHarBMAN of the Parliamentary Committee said it was 
somewhat inconvenient for the merits of the question to be raised 
on that occasion. 'They ought to have been considered three 
weeks previously when the Council resolved to petition against the 
Bil. It was now only intended to comply with the provisions of 
the Borough Funds Acts, which enabled the Council to charge the 
expenses upon the county fund. The mover of the amendment had 
stated that the undertaking was outside the county, but he had 
omitted to inform the Council that the company proposed to take 
powers to supply electricity within the county, and in order that 
the Council might make {proper terms the Committee asked for 
power to oppose the Bill. ^ 

The amendment was defeated on a show of hands, and on a 
division the recommendation was carried by 86 votes to 18. 

The General Purposes Committee submitted recommendations in 
regard to the future courae of procedure in connection with electric 
tramways and the removal of the electrical engineer from the 
engineer's department in order to be placed under the tramway 
manager. 'These recommendations, the substance of which was 
given in the last issue of this journal, were adopted without 
discussion. 

The adjourned report respecting the tenders received for the 
supply of rails for the extension of the electric tramways was 
brought forward, but was again postponed until next week. 

The Parliamentary Committee reported that the Bill promoted 
by the London United Tramways Company proposed to authorise 
the construction of about 23 miles of new tramways, of which nearly 
eight miles would be situated within the County of London, and in 
Hammersmith, Kensington, Paddington, and Westminster. A 
tabulated list of the projected lines was submitted by the Com- 
mittee, who recommended the Council to refuse its consent required 
by the Standing Orders of Parliament to thc construction of sueh of 
the lines as would be within the county. The consideration of the 
recommendation was adjourned. 


LEGAL. 


CHARLES BRIGHT'S AFFAIRS. 


On Friday, in the Chancery Division, Mr. Justice Byrne bad before 
him the cases of Moreno v. Wharton, and Bright's Light and Power 
Company, Limited v. Moreno. Mr. Levett, K.C., said he believed 
his Lordship bad made a winding-up order in the case of Charles 
Bright & Co., Ltd., which he thought was a bar to the action unless 
they obtained leave to go on. It did not hurt his (Mr. Levett’s) 
friends; and it was clear that until they had proper leave they 
could not go on.—Mr W. Coldridge said he did not see any 
ground for a stay. This was Brights Light and Power Company, 
Limited, and the question was as to who were thc directors.— 
His Lordship: Whose motion is this?—-Mr. Levett : My motion, my 
lord.—Mr. Coldridge: It is tu discharge my receiver.—Mr. Row- 
den, K.C., said there were consolidated actions, and one company 
being wound up there was no need for service there.— Ultimately, 
on its being pointed out that it was a defective action, counsel 
undertook to amend their application as against Charles Bright and 
Co., Ltd. 


# 


Newman v. THE Mayor AND CORPORATION OF SOUTHAMPTON. 


IN the Court of Appeal on Saturday Lords Justices Romer and 


Mathew heard an application on behalf of the Corporation for а 
stay of execution, in an action brought against them by one of their 
workmen who was injured while employed in the electrical tramway 
yard. The County Court judge awarded the plaintiff £36 and 12a. 
per week during incapacity to work, and it was in respect of this 
award that the Corporation desired a stay. It was stated that the 
case involved a very important question as to whether the electric 
tramway works were a “ factory within the meaning of the Act,” 
and that the matter would probably go to the House of Lords. 
Their Lordships granted a stay in regard to the £36, but not iu 
regard to the weekly payment. 
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Hiram Maxim ELECTRICAL COMPANIES. 


Tux action of the Hiram Maxim Electrical Lamp Co., Ltd., v. Sir 
Hiram Maxim's Electrical Engineering Company, Limited, was 
mentioned before Mr. Justice Swinfen Eady in the Chancery 
Division on 21st inst. 

Mr. Eve, K.C., said in this case he bad a motion to stay further 
proceedings ín the action on the ground that there was a submission 
to arbitration in the agreement between tho parties. 

Mr. MAcNACH TEN, K.C., said an important matter was that therc 
was still another motion in which his learned friend was for the 
plaintitf, in which he sued, as shareholder of the company, to 
restrain the plaintiff company from enforcing certain calls. 

The motions were adjourned for a week. 


LompoN ELECTRIC SUPPLY CORPORATION v. BRICKWELL. 


Mn. Justice CHANNELL, sitting in the King’s Bench Division, 
without а jury, on Saturday, heard this case, which was a claim to 
recover £68 4s. from defendant, the lessee of the Court Theatre, 
Sloane Square, for electric light supply. It appeared that the 
parties arranged at the beginning of last year that if the theatre 
was sub-let the plaintiffs were to arrange with the sub-tenant. 
This had happened, and notice was duly given, but eventually a 
company was formed, the defendant being appointed manager, to 
acquire ithe theatre, and by an oversight notice of the change 
was not given to the plaintiffs, though the defendant said in his 
evidence that he had informally told them that a company would 
be formed and that accounts should be sent to the company. 

His LonRpbsuHiP found that defendant had never accepted the 
liability of the company in place of that of the defendant, and 
gave judgment for the plaintiffs [for the amount claimed, with 
costs. 


PARLIAMENTARY. 


` STANDING ORDER PROOFS. 

Tue Standing Orders Committee has reported that the Charing 
(‘ross, Euston and Hampstead Railway (No. 2) Bill may be pro- 
ceeded with provided that the powers to construct railways Nos. 2, 
3 and 4, be struck out of the Bill. The railways thus struck out 
are a line 1 mile odd in length proposed from Highgate to Hornsey ; 
a line 5 furlongs and 4 chains from Charing Cross to Parliament 
Square; and the line from Parliament Square to Victoria Station. 

The Standing Orders Committee has reported that in the case of 
the Saddleworth, Springhead and Lees Tramways Bills with respect 
to which standing orders had been found not to have been complied 
with, the promoters shall be allowed to proceed. 

On Friday it was found that the Standing Orders of the House of 
Lords had been complied with in the case of the Northumberland 
Electric Tramway Bill and the Tyneside Tramroads and Tramways 
Bill. 

The Wrexham District Tramways Bill came before the House of 
Lords' Examiner on Monday, and Standing Orders were found to 
have been complied with. 

The following Bills came before Mr. Campion on Monday for 
proof of compliance with the Standing Orders of the House of 
Commons: 

Rossendale Vall Tramways.—Standing Orders were found to 
have been complied with in respect to this Bill, which authorises the 
Rossendale Valley Tramway Company to construct some six miles of 
new tramways as extensions of their present system. 


Evecter and District Tramways.—It was found that Standing 


Orders had not been complied with in the case of this Bill, which 
sceks to incorporate a tramway company which will lay down a 
service of tramways in Exeter and the district. The Bill will now 
have to go before the Standing Orders Committee, who will decide 
whether or not it shall be allowed to proceed. 

North Ormesby, South Bank and Grangetown Tramways.—There 
was no nppearauce in connection with this Dill, and it wax marked 
"dead." The power scught was to incorporate a company with a 
capital of £54,000 to construct electric tramways in the district 
named. e 

It was decided to postpone the consideration of the following 
Bills till March 3rd :—Newcastle-on-Tyne Corporation Tramways, 
Torquay aud Paignton Tramways, London County Council Tram- 
ways and improvements, Croydon and District Electric Tramways, 
London United Tramways and the Birmingham and Midland 
Tramways. 


PETITIONS AGAINST PRIVATE BILLS. 


AMONGST the recent petitions which have been lodged against 
private electrical Bills are the following:—Hanley and Burslem 
Corporations and the Urban District Councils of Fenton, Turnstall 
and Wolstanton against the North Staffordshire Tramways Bill; the 
London County Council against the City and Brixton Railway Dill: 
the promoters of the Piccadilly and City Railway against the 
London County Council Tramways Bill. 

The Great Eastern Railway have withdrawn their petition 
avaiust the Norwich Corporation (electricity, &c.) Bill, and the 
London and North Western Hailway Company have withdrawn 
their petitions against the North Metropolitan Tramway Bill. 


ERDINGTON TRAMWAYS. 


THE Erdington Tramway Bill came before a Select Committce of 
the House of Commons, presided over by Mr. Ashton, on Tuesday. 
The object of the Bill is toenable the Erdington Urban District 
Council to construct tramways in tho district, at a cost of some 
£100,000. It was announced that the only opposition—that of the 
London and North-Western Railway—had been withdrawn, and 
accordingly the Bill was referred back to the Chairman of Ways 
and Means as an uncontested measure. 


METROPOLITAN DisrRicT RAILWAY BILL. 


Tuis Bill was found to have complied with the Standing Orders of 
the House of Commons on Tuesday. Particulars of the Bill have 
already been given in the ELRHOTRICAL REVIEW. 


Lonpon & BRIGErON ELECTRIC RAILWAY. 


AFTER an inquiry lasting over a week, Mr. Campion, the Examiner 
of the House of Commons, has found that Standing Orders have 
not been complied with in the case of the London & Brighton 
Electric Railway Bill. The matter will now go before the Stauding 
Orders Committee of the House, who will decide whether Standing 
оо shall be suspended to allow of the further progress of the 
ill. / 


. Tyneside Tramways and Tramroads Bill.—The Standing Orders 
Committec have reported that Standing Orders may be dispensed 


. with in the case of the Tyneside Tramways and Tramroads Bill, 


aud the Bill allowed to proceed provided that Tramway No. 4 and 
Tramroad No. 9 be struck out of the Bill. Tramway No. 4 wasa 
proposed line, 2 miles 3 furlongs odd in length, in the parish of 
Longbenton, and. Tramroad No. 9 'a section 1 mile 4 furlongs in 
length in the same parish. 

Garston and District Electric Supply (Transfer) Bill.—Tbhis Bill 
came before Mr. Campion for proof of compliance with Standing 
Orders on Tuesday, and the necessary formalities were found to 
have been complied with. 


London United Electric Kailways.—'The Standing Orders Com- 


mittee of the House of Lords have dispensed with Standing Orders 
to allow of Ear] Cadogan presenting a petition against the Bill. 

City and North-East Suburban Electric Railway (No. 2) Bill.—The 
Standing Orders Committee of the House of Lords have suspended 
Standing Order 92, and given leave to the Borough Council of 
Bethnal Green to present a petition against the Bill. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE ENDING FEB. 26TH, 1901. | Waar pupusa Fes. 25TH, 1902. 


Alexandria .. Y .. Value £80 Adelaide .. Value £190 
Bangkok EA is vs 29 Alexandria .. = еб 48 
Barcelona. Teleg. mat. V 8 Bangkok ae ee 59 80 
Bombay  .. E А .. 420 Brisbane. Teleph. cable .. 6024 
Braila. Teleg. cable .. 190 Calcutta E is T 
Calcutta  .. sa s .. 320 ' Canada (via the States). Teleg. 

is Elec. machinery .. 3,887 mat. ie xx Re s 
Cape Town .. T P .. 151 | CapeTown.. wes iw . 477 
Coatzacoalcos. Teleg. mat. 19 Colombo x T .. 268 
Colombo sis n а 22 Constantinople. Teleg. mat. 85 


Durban e $5 es En 548 | Copenhagen. Teleg. wire . 153 


East London г A i$ 15 Durban T , . 296 
Fremantle .. Ve vs .. 198 East London - es oe 424 
Gibraltar T ks - 40 ^ Greymouth.. E .. 178 
Grenada, Teleg. mat... as 75 Hong Kong.. ae = .. 265 
Hamburg .. dx T i5 93 Lyttleton .. as ek . 5650 
" Teleg. mat. .. .. 300 | Malta. Teleg. cable . q. 12,960 
Hong Kong.. M us .. 108 | Melbourne .. uo ws . 160 
Lyttleton .. Vs T .. 203 New York .. v. T A 60 
Madras oe es ee ee 17 | Perth.. ee ee oe ee 150 
Malta.. .. .. « .. 80 | Shanghai .. .. .. .. 8l 
Melbourne .. А AS .. 652 ! Stockholm. Teleg. cable že 65 
Ostenð - os ie ys 15 Sydney si - Р eS 67 
Port Chalmers EN „2 58 | Wellington, Telcg. wire . 581 
Rotterdam v к 2 19 А Telephones eO 925 
Shanghai. Teicg. cable.. . . 48, 000 
Singapore js T svo А} о 
эз Teleg. cable . . 11,000 
Suez. Teleph. cable. . q 12,500 
Sydney M "m is . . 1,058 
T Teleg. mat. 680 
Wellington. "s 70 
Total m £20,765 Total oe £20,153 


Foreign Goods Transhipped. 


Barbadoes. Tph. apprs. Value 410 Barbadocs. Teleg. mat. Value £65 


Calcutta. Elec. light fittings .. 81 
New York. Elec. mat. .. sid 80 
Trinidad. Teleph, mat. es 44 
— | D р. 


Total .. . 440 | Total. £270 


Acetylene Lighting.— Mr. John C. Christie, of Aldgate, 
is at present fitting up the new Board School at Fulham Palace 
Road with acetylene. The generators and purifiers used are of the 
Thorn & Hoddle Acetylene Company, Limited, of Westminster, 
manufacture. 


Action.—At the Godalming County Court last week 
Arthur Hearne, clectrical engineer, of Stanley Коза, Woking, 
claimed £44 6s. and £5 damayes from W. W. Gale, a local builder, 
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who engaged him to fit up a number of houses at 8s. per point for 
bells, and 12s. 6d. per-point for lights, paying out £2 weekly, and 
the balance on completion. Defendant had failed to keep up his 
peyments, and plaintiff was awarded a verdict for £44 6s, with 
costa. 


Bankruptcy Proceedings.—March 8th TS the last 


day for receiving proofs for intended dividend in the case of C. A. 
Church (H. Conolly & Co.), manufacturing electrical engincer, of 
Hampstead, Kentish Town, and Ilford. Mr. L. H. Lemon, of King 
Street, E.C., is trustee. | 


Liquidation,—4A meeting of Mossberg Roller Bearings, 
Limited, will be held at 32, Victoria Street, S.W., on March 21st, 
to hear an account of the winding-up from Mr. P. H. Carter, the 
liquidator. 


Books Received. — “ Science Abstracts," No. 50, 
February 25th. London: E. & Е. ЇЧ. Spon, Limited. 28. 

“Hydraulic Motors and Turbines,” by G. R. Bodmer. London: 
Whittaker & Co., 1902. 15s. 

„Class List and Index of the Periodical Publications in' the 
Patent Office Library.” London: Patent Office, 1902. 6d. 

" Directory of Statistics of Electric Lighting and Traction 
Works,” 1902. Edited by C. S. Vesey Brown. London: Hazell, 
Watson & Viney, Limited. 6s net. 


Coronation Illumination. — The Imperial Electric 
Lighting Company (13, Gate Street, Holborn), are devoting special 
attention just now to the problem of décorative lighting at a mini- 
mum cost. Simply, their system consists of ordinary twin cable to 
which ordinary lamps are attached by а special socket. The adapt- 
ability of the arrangement, and the fact that it can be fitted up and 
altered without skilled assistance, meet the wants of those who study 
variety of effect and economy of cost. But for illumination and 


decorative purposes coloured lamps are used, and euch is provided 
with à stamped metal shade enamelled in some art colour, which 
vives to the light a bright floral appearance which is very striking. 
Provided with these shades, the strings of lamps can be formed into 
any desired devices, such as stars, crowns or initials. The whole of 
the combination is thoroughly water and weather proof, and there- 
fore very durable for outeide purposes. Our illustrations give a 
good idea of the appearance of this system of lighting with and 
without the floral shades. 


Catalogues and Lists.—A new pamphlet Las been 
issued by the Edwards Air Pump Syndicate, Limited, in which they 
describe and illustrate their air pumps fur condensing plants at 
electrical and other land installations. A list is given of the prin- 
cipal electrical stations in wbich the Edwards pump is doing 
service. | 

Messrs. C. J. Thursfield & Co., of Cecil Street, Birmingham, have 
recently issued a new catalogue of electric light fittings, in which 
they show a number of excellent illustrations of some pleasing 
early English designs of pendants, electroliers, repoussé brackets, 
&c. The fittings shown therein can be seen at their showrooms in 
London, at Colonial Buildings, 50, Hatton Garden. 

From Messrs. Graham, Morton & Co., Limited, we have received 
a pamphlet describing their latest system of automatically dis- 
charging ash from boilers. It consists of a patent automatic ash 
discharger, so arranged as to automatically discharge the ash from 
tbe boilers, which hitherto has been done by manual labour. By 
tbis system, which is fully explained in the pamphlet, the coal and 
ash in connection with the boiler house is not handled throughout 
its whole process ў manual labour. The system illustrates an 
improved connecting link between the handling of coal and ash in 
boiler houses which is claimed at the present time to be the onlv 
automatic means in existence. The pamphlet also describes a com- 
plete boiler house on this system which Messrs. Graham, Morton 
and Co., Limited, bave erected at the Kensington and Notting Hill 
electric light works to the designs of Mr. H. W. Miller, chief 
engincer. 

Mesars. Edwards & Marsden, of Birmingham, have just issued for 
the usc of architects, electrical engineers, and the trade generally, a 
new catalogue in which they show a few of their designs of elec- 


trical fittings made up in the style now known as l'Art nouveau. 
All of the designs which appear in this list are hand wrought, and 
are stated to lend themselves well for antique finishes, especially 
oxidised silver and antique brass, of which Messrs. Edwards and 
Marsden make a speciality. Standards, pendants, brackets, lanterns, 
electroliers, and ceiling fittings, are neatly illustrated. | 

The International Electrical Engineering Company, of Clun 
House, WC., have forwarded us a set of their illustrated price lists 
of dynamos, motors, alternators, transformers, switches, controllers, 
&c., in which a large amount of information is well set out. Effi- 
ciencies and power factors are given, and the motors are rated for 
both continuous and intermittent running, whilst all machine acces- 
sories are priced separately. 'The continuous current motors are 
listed up to 475 H. p.; dynamos and alternators to 300 Kw., and poly- 
phase motors to 210 н.р. A separate seven-page price list gives 
particulars of the new patent starting switches which the company 
are placing on the market. "These have been specially designed 
to admit of accurate manufacture in large quantities, and they are 
arranged for no-voltage and overload release, also for regulating 
and enclosing in gas-tight covers. 

* Electric and Power Pumps" is the title of & special catalogue 
which has just been issucd by the Blake & Knowles Steam Pump 
Works, Limited, of Queen Victoria Street. The catalogue is of a 
very convenient size, and is well arranged with a large number of 
excellent illustrations and details of the many kiuds of pumps manu- 
factured by this company. 


Claim Settled.—A workman in the employ of Messrs. 
Macartney, M'Elroy & Co., Limited, of Glasgow, claimed £500 in 
respect of personal injuries sustained while erecticg overhead work 
for the Possil Road Tramways, his hand being burned hy shock. It 
was announced last week that the pursuer had accepted £15 in 
settlement of his claim. | 


Electrical IIlluminations.— The Paris Municipality 
placed the whole of the contract with the Electric Lighting Boards 
Company for the illuminations in connection with the great Victor 
Hugo ceremonies on Thursday. These illuminations comprised a 
temporary installation of no less than 25,000 8-c.P. lights. 


Natal.—The values of the telegraph and telephone 
material imported into Natal during the year ended December 
31st, 1901, were £5,060 and £8,320 respectively. The value of thc 
Vb is given as £50,625, and of electrical material (free) 
as £40,363. 


The O'K. Meter Approved.—The В. of T. has approved 


of the British Thomson-Houston Company's O'K. 
meter (3 amperes constant pressure direct 
current). 


Spain.—Works are about to be established 
at Zudaire, Amescoa (province of Navarra), by a 
French-Spanish syndicate for the manufacture of 
aluminium electrolytically. Water power is to 
utilised in the generation of the necessary electrical 


energy. 
Westinghouse Magnetic Brake. — This 


magnetic brake for electric tramways is gaining 

favour. Several orders have recently becn placed 
with the British Westinghouse Electric and Manufacturing 
Company for complete "magnetic equipments, among which may be 
mentioned thosc of the Glasgow Corporation, 100 cars; the 
Nottingham Corporation, 16 4-motor cars; and the Tyneside 
Tramways and Tramroads Company, four large, 4-motor, 80- 
passenger cars. . 


Turbine-Propelled Destroyer.—There was launched 
on the Tyne recently, says the Ties, a torpedo-boat destroy.r 
designed for steam turbine machinery, and generally of the-same 
type as the Viper and the Cobra. The new vessel is named the Velo, 
and has not, it is understood, been built to the orderofany Govera- 
ment. The hull has been constructed by Messrs. К. & W. Haw- 
thorn, Leslie & Co., at their Hebburn yard on the Tyne, whilst the 
machinery has becu made at the works of the Parsons Marine Steam 
Turbine Company at Wallsend-on-Tyne. The vessel is 210 ft. long, 
21 ft. wide, and 12 ft. 6 in. moulded depth. The main propelling 
machinery consists of two independent sets of Parsons turbine 
engines, one high-pressure engine and one low-pressure engine being 
on each side of the vessel. This gives four turbines, each of which 
has its own line of shafting, and, as each shaft carries two рго- 
pellers, there are eight propellers in all. For going astern, reversing 
turbines are incorporated in the exhaust casing of each of the low 
pressure cylinders. A novel feature in this vessel is the introduc- 
tion of ordinary reciprocating engines fitted in conjunction with 
steam turbines. These engines are of the triple-compound type, 
are coupled direct to the main turbines, and work in conjunc- 
tion with them. They take steam directly from the boilers, aud 
exhaust through the high pressure turbine, the exhaust from the 
latter passing in turn through the low pressure turbine, and from 
thence to the condensers. The reciprocating engines are for use 
at cruising speeds, when low power only is needed, aud are, therc- 
fore, of comparatively small size. As destroyers very seldom run 
at their top speed, they are apt to be wasteful of fuel during the 
greater part of their steaming; the new arrangement which Mr. 
Parsons has introduced should, therefore, be a distinct advantage. 
When higher powers than those needed for absolute cruising speeds, 
under ordinary conditions, are needed, steam will be admitted to 
the turbines direct from the boilers, and when the highest speed is 
needed, which would bring the rate of revolution beyond that per- 
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missible with reciprocating engines, steam will be entirely cut off 
from the latter, they being at the same time thrown out of gear, and 
the steam turbines alone will be used. With this arrangement 
the Velox will doubtless prove an exceptionally economical destroyer 
at cruising speeds. The boilers are of the Yarrow type, and have 
been made by Messrs. Hawthorn. The trials of this vessel will be 

looked forward to with great interest. 


f 


ELECTRIC LIGHT AND POWER NOTES. 


Belgium.—A central power station installed in the most 
modern style has just been completed at Hoboken, a suburb of 
Antwerp. This station, established in the centre of a group of 
industries to which it supplies the necessary power, comprises two 
units of 900 kw. and 400 kw. respectively. The Scheldt being 
close by, coal is discharged by steamers quite close to the station 
and mechanically conveyed to the bunkers over the boilers. Auto- 
matic stokers are employed. 


Bridgend.—The Joint Committee of the County Asylum 
has decided to take energy for lighting the Angelton and Parcgwyllt 
Asylum from the South Wales Electrical Power Company. The 


supply for the Asylums and Bridgend will be taken together, so that 
& 


ower rate may be obtained. 


Cardiff,.—The Electrical Committee has endorsed an 
arrangement made by the borough electrical engineer, Mr. A. Ellis, 
with Sir John Gunn, on behalf of the Mount Stuart Dry Dock 
Company, for the supply of light and energy to that firm'a works at 
Bute Docks. This is the first of the big local undertakings to take 
electrical energy from the Corporation, which supplies on the 
following terms:—At 1d. per unit with a guaranteed consumption 
of 50,000 units per annum for every 100 н.р. demanded ; 14d. fora 
‘guaranteed minimum consumption of 35,000 units per 100 н.р. per 
annum; 14 per unit same power with guaranteed minimum consump- 
tion of 25,000 units per annum. 


Clifden (County Galway) — The electric lighting 
scheme has fallen through. ' 


Coventry.—The E.L. Committee recommends the 


Council to expend £20,485 for a reserve two-pha:e plant and 


further extensions to the works; also that £2,000 be expended upon 
motors to be hired by consumers. 


Dover.—The T.C. has resolved to accept an amended 
offer from the local electric light and power company for the 
acquisition of the undertaking for £142,228. The sanction of the 
Board of Trade to the scheme is being sought. The price accepted 
is based on the payment of £8 10s. for £5 ordinary shares. 


Drayton-in-Hales,—The Market Drayton E.L. and Р. 
Co. is applying to the B. of T. for an clectric lighting license for 
the parish of Drayton-in-Hales. 


Epsom.—Although the U. D. C. works have bardly started, 


applications for 2,013 8-c.r. lamps have been received from private 
consumers. 


France.—4A project is on foot for the installation of an 
electric lighting project for the communes of Lauzun, Eymet, 
Castillonnés, and Mirmont, jn the department of Lot and Garonne. 

The commune of Saint-Laurent Graudnaux has just allotted the 


concession of electric lighting of the commune to M. Vuillet, of- 


Moulins-de-l'Abbaye. The power station, supplied by the Abbaye 
Lake, will be of 100 н.р, and can at a later date be doubled. In 
view of the plenitude of waterfalls in ithe district it is believed 


that many projects of a similar nature will be carried out in the. 


near future. 


Free Town.—The Handbook of Sierra Leone states that 
the local City Council has just granted to a company in England a 
monopoly to light it with electricity. 


.. €lasgow.—Nine new distributing mains are to be laid 
by the Electricity Department, at a cost of £2,857, mainly in the 
Pollokshields district. 


Hendon.—The L.G.B. has considered the application of 
the D.C. fora loan for electric lighting purposes, but having in view 
the strong opposition to the scheme manifested at the inquiry, has 
decided to postpone its fioal decision in order to give the rate- 
payers a full opportunity of expressing their opinion on the ques- 
tion, in the light of the facts disclosed at the inquiry. 


Horsham.— The new electricity works of the U.D.C. were 
formally opened on 19th inst. The buildings comprise au engine 
room, a boiler house, and accumulator room. Space is provided for 
additional machinery, and when further extension is required the 
present temporary end wall can be casily removed. There are two 
Babcock boilers, supplied with Hopkinson's fittings, and two feed 
pumps, one pump being electrically driven. A Green economiser is 
provided. The two steam dynamvos, supplied by Messrs. Reavell and 
Co. Limited, consist of dynamos constructed by the General 
Electric Company, Limited, direct coupled to high-speed engines 
of their own make. These sets are capable of developing 80 and 
40 Kw. respectively at 450 revolutions per minute, and of giving an 
emergency load 25 per cent. in excess of the normal load for one 
hour without injury. Motor-generators and boosters have been 
provided for battery charging and to regulate the pressure. The 
storaye battery has a capacity of 83 amperes for three hours. 


Twenty arc lamps are in use for public lighting, and each post is 
provided with two incandescent lamps, which will be switched on at 
11 o'clock. Other streets in the district will be provided with 
incandescent electric lamps. Mr. W. C. C. Hawtayne is the con- 
sulting engineer, and Mr. W. J. Proctor the resident electrical 
engineer. The following were the contractors for the work:— 
Buildings, Messrs. Hull & Redford; machinery, Messrs. W. Reavell 
and Co., Limited ; storage battery, Electrical Power Storage Com- 
pany, Limited; switchboard, Veritys, Limited; overhead crane, 
Messrs. Carrick & Ritchie; underground mains, Callenders Cable 
and Construction Company, Limited; arc lamps and posts, W. T. 
Allen & Co., Limited. 


Huddersfield.—The financial statement of the elec- 
tricity department for the year ended December 31st shows a net 
surplus of £2,561 16s. 3d. against £110 Оз. 4d. in the previous year. 
It is proposed to transfer the whole sum to the depreciation and 
contingencies account. The profit is arrived at after allowing 
£4,342 Os. 11d. interest on loans, £2,722 53. 6d. towards redemption 
of debt, and £1,225 7s. 8d. amount repaid Pablic Works Board. 
The total income was £20,574 6s. Gd., and expenditure £9,722 
16s. 2d., showing a surplus on working account of £10,851 10s. 4d. 


Hull.—Sanction has been received from the L.G.B. in 
respect of the Council's application to borrow £47,900 for the pur- 
pose of electric lighting extensions. 


Kingston-on-Thames.—The borough electrical engineer 
has been instructed to take steps to provide 35 new arc lamps for 
street lighting, and to fit up a number of existing arc standards with 
incandescent lamps for using after midnight. 


Liverpool.—The ('ity' Council has approved of the 
reduction in the charges for electricity supply to 357d. per unit, as 
recommended by the E.L. Committee and already detailed in these 
columns. 


London.—Crrv.— Last week the Streets Committee 
presented a report relative to the arrangement for testing electric 
meters used in the City, and submitted the following for adopticr 
— An estimate for the first year's work, the amounts being £1,000, 
under the agreement with the City of London Electric Lighting 
Company, and £450 under the Charing Cross and Strand Elec- 
tricity Supply Corporation's agreement; and a specification and 
estimate for apparatus, &c., needed for testing continuous current 
meters, and also for some of the requirements necessary for carrying 
out the work to be done under the meter-testing agreements, 
amount £373 10s." The recommendations of the committee were 


adopted. A letter was read from the City of London Electric 


Lighting Company, Limited, stating that, pendiug litigation, they 
would continue the public lightiag for the Corporation on the eame 
terms as heretofore, without prejudice to the rights of either party. 

GREENWICH.—The Metropolitan Borough Council has decided to 
retain the services of Messrs. Handcock & Dykes fo advise with 
regard to electric lighting matters. 

WoorwicH.—The L.C.C. has sanctioned a loan of £6,000 to the 
U.D.C., repayable in 42 years, to provide for the purchase of the 
Eltham portion of the Blackheath gnd Greenwich Electric Lighting 
Company’s undertaking. 


Long Eaton.—The Ratepayers’ Association has sent a 
petition to the L.G.B. praying that the application to borrow 
£15,000 for electric lighting be not granted, owing to the heavy 
indebtedness of the town. 


Maudesley-on-Sea.—4A proposal is being considered 
by the R.D.C. for a scheme of electric lighting submitted by Messrs. 
Ridout & Co.,electrical engineers. Oil engines would be used to 
drive the dynamos. 


Morecambe.—The Electricity Committee is being criti- 
cised as to the unprofitable nature of the undertaking, compared 
with that of Lancaster. The capital up to last year was £35,380 at 
Lancaster, and £58,200 at Morecambe ; the capacity. of the plant 
420 Kw., against 470 xw.; the maximum load observed 366 KW., 
against 300 Kw. at Morecambe; the energy sold last year 324,684 
units, against 194,602 units; the financial result being a surplus of 
£1,178 at Lancaster, against a loss of £677 at Morecambe. The 
relative works cost per unit for coal, oil, waste and water, wages 
and repairs, &c. is 2:674. at Morecambe, against 1°75d. at 
Lancaster. 


Partick.—The new combined destructor and electric 
lighting station at Mauldslie Street was formally inaugurated on 
Wednesday last week. The works were commenced in November, 
1900, and occupy an area of about 8,000 sq. yds. The destructor соп" 
sists of six cells and three water-tube boilers. There is also one 
auxiliary water-tube boiler for use when the destructor cells are 
not in use. Each boiler has auxiliary furnaces for coal firing 10 
cases of emergency. Forced draught is used throughout, and 


auxiliary steam jet blowers are provided. About 50 tons of refuse 


per diem is the present consumption. The engine house contains 
two 150-kw., and two 75-kw. steam generators, balancer and booster 
of motor-generator type. It also contains an overhead crane 
arranged for hand power. The main switchboard is mounted опа 
special gallery in the engine room. The battery room adjacent 
contains two batteries of 142 cells, one on each side of the 
middle wire. Tae total cost of the combined buildings and 
plant amounts to £50,000 for the electric lighting plant and £15,000 
for the destructor. The street lighting consists of 47 arc lamps 
mounted on the traction pillars of the Glasgow Corporation tramway 
system in the majority of cases, while lower down the pillar there 
are two 16-c.p. incandescent lamps. The various contractors for 
the work were:—Destructor plant and boilers, Messrs Manlove, 
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Alliott & Co., Limited; steam pipes, Messrs. Stewart & Menzies ; 
dynamos, balancer and booster, Messrs. Bruce Peebles & Co.; 
engines, Messrs. Belliss & Morcom ; switchboard, Meesra. Mechan 
and Sons ; arc lamps, the Brockie-Pell Company ; street mains and 
cables, the British Insulated Wire Company; battery, the Tudor 
Accumulator Company ; station lighting, Messrs. Kilpatrick & Son, 
Paisley. Messrs Kincaid, Waller & Manville are the consulting 
engineers, and Mr. Н. B. Maxwell is the burgh electrical engineer. 
Applications have been received for 7,000 8-c.P. lamps for private 
lighting, in addition to the public lamps and about 85 н.р. in 
motors. А luacheon followed tha opening, at which many local 
gentlemen attended. 


Pendleton.—4^ quantity of gas accumulated in one of the 
manholes in Broad Street, containing electric cable, and became 
ignited. An explosion followed, and the manhole lid was blown 
high into the air. No one was injured. 


Redruth.— The U. D.C. has accepted the tender of the 
Urban Electric Supply Company, Limited, for lighting the town 
with 25-c.p. electric lamps at £1 18s. per lamp per annum, and all- 
night lamps of 32-с.р. at £2 8s. each, the price to include provision 
and maintenance, with attendance and renewal, and the running of 
30 lamps all night, the contract to be for five ycara. 


Spain.—4An electric power transmission plant has lately 
been put down at the iron ore aud calamine mines of the Sociedad 
Minerà de Mercadal, near Torrelavaga, Spain. Water-power is 
utilised, and the plant furnishes the power for the operation of the 
ore-washing machinery, and for the tramway connected with the 
mines. А 

Switzerland.— Ап electric: installation has just been 
completed at Alstcetten-Schonthal for traction and lighting pur- 
poses. The current is supplied by two power stations, one worked 
hydraulically, the other by steam, situated at Weidest and Schon- 
thal respectively. The former station utilises the falls of two 
water courses, the Bredenbach and the Ebernackquelle. The works. 
contains two sets of turbines, with an alternator of 100 н.р. 
for tbe Ebernackquelle, and of 70 н.р. for the Bredenbach 
catchment. The alternators, running at 2,100 volts and 50 
cycles per second, are utilised for lighting at 120 volts. The 
dynamo is driven by a quadruple compound engine, and supplies 
the necessary power at 600 volts to a local tramway. The Schonthal 
station, 2 km. from the other, contains two motors of 50 н.р. and 
120 r.p m., driving a dynamo and an alternator. The station is only 
worked on market days. The tramway referred to is a single line, 
11:6 km. in length, and is on the overhead system. The entire 
installation cost 550,000 fr., and during the year 1900, made a net 
profit of 61,644 fr., having carried 464,651 passengers. 


West Bromwich.—On the working of the new elec- 
tricity undertaking a deficit of £1,486 has up to the present to be 
faced. The E.L. Committee and the T.C. having had before it the 
tenders for the extension of the clectricity plant and buildings finds 
that £8,500 will be insufficient to meet the cost, and therefore 
recommends that the application to the L. G. B. be amended, and 
that a sum of £10,000 be borrowed. | 


Worcester.—The accounts for the year's working of the 
Corporation electricity works show a profit of £1,385 6s. 2d., by 
far the largest yet realised. During the first four years the station 
was worked at considerable loss. "These losses fell upon the rates 
of thecity, and will be repaid from time to time as the profita 
accrue. In view df the profits expected, £500 was appropriated by 
the Finance Commiitee to assist the rates, and the remaining £885 
6s. 2d. will be placed to reserve. 


Worksop.—The U.D.C. has decided to rescind the reso- 
lution fixing the price at 5d. per unit, and has substituted 4d. per 
unit, with the usual discount. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Corporation have entered upon a con- 
tract the completion of which will inaugurate the electrical working 
of the whole of the city tramways. Some apprebension was felt in 

to the section along Union Street, which is the finest 
tboroughfare in the city, lest the erection of poles for the suspen- 
sion of the nc wires for trolley traction would prejudicially 
affect the amenity of the street, but owners of property have come 
pretty freely to the rescue, and by allowing the Corporation to fix 
rosettes on their building frontages the results have been quite 
satisfactory. Тһе work of equipping electrically the lines at pre- 
sent being used for horse cars is in full swing, and it is expected 
that by early summer horse haulage will have been entirely aban- 
doned. The cost of the works now in progress is estimated at 
something like £50,000, and by the time the whole of the system is 
in electrical operation it is anticipated that the capital charge stand- 
ing against the tramway department will have reached a sum pretty 
near £200,000, which is the limit of the Corporation's borrowing 
powers in this direction. Meantime a syndicate is asking Parlia- 
ment for powers to construct an electrically-equipped tramway from 
the northernmost boundary of the city to one of the suburbs on the 
River Don, and a similar line from the south-western city boundary, 
along the Deeside highway to Cults, another popular residential 
suburb. While the Great North of Scotland Raiiway Company are 


to offer strenuous opposition to the proposed new lines of tramway, 
as the latter would enter into competition with the company’s sub- 
urban train services, both the Town Council and County Council are 
prepared to come to terms with the syndicate. According to an 
agreement decided upon, the latter shall be bound to sell their 
system to the Town Council in the event of its coming within the 
boundary of the city. The latter isa very probable eventuality in 
view of the rapid growth of Aberdeen during the past decade or two. 


Barnes.—The L. D. C. last Friday evening considered a 
voluminous report on tramway matters. The London United Com- 
pany offer to widen the local thoroughfares at various points at a 
total estimated cost of no less than £100,000, the route being from 
the Richmond boundary, Lower Richmond Road, Kew Lane, Mort- 
lake Green, High Street (Mortlake), White Hart Lane, Barnes High 
Street, to Hammersmith Bridge. The suggestions of the Council's 
surveyor have been nearly all accepted by the company, and the 
trees along the Terrace are to be left. On the other hand, the 
Council agree to extend the purchase period from 25 to 50 years, and 
they consent to the trolley system. . 


Barrow.— Last week a Corporation Committee visited 
London with a view to coming to an arrangement with the 
B.E.T. Co, by which the company would be able to work the 
Barrow tramways. An arrangement was come to under which the 
company will obtain a least of the lines for 26 years. 


Batley.—It is stated that the B. E. T. Company will pay 
the Batley Corporation about £1,500 to recoup them for their 
expenses incurred in obtaining Parliamentary powers to construct 
tramways witbin their borough. 


Belfast.—In addition to the Corporation, the railway 
companies, the Water Commissioners, &c., &c., of. Belfast, are 
opposing the Bill for the electric equipment of the \Vhitewell and 


' Cavehill tramway. 


Brentford.— The U.D.C. have resolved to ask for an 
apology from the person responsible for the publication of a certain 
handbill reflecting on the Council's policy with regard to the speed 
of the L.U.T. trams. 


Dublin.—The case of Mrs. Catherine Lynch v. Lucan 
Electric Tram Company, which had been at hearing before the 
Lord Chief Baron and a city common jury, in the King's Bench, 
Dublin, was concluded on Wednesday last week. Mrs. Lynch sought 
damages to the amount of £3,000, for injuries received while 
travelling on the company’s line in July last. The jury found for 
the plaintiff and assessed damages at £500. 


Hounslow and Slough.—The Earl of Jersey, Colonel 
G. F. O. Boughey, Mr. H. A. Steward, and Viscount Emlyn (as 
secretary) held a L.G.B. inquiry at Windsor on Feb. 14 to consider 
the application of the Metropolitan District Electric Traction 
Company for a light railway order for a line from Hounslow 
Barracks, along the Bath Road, to Slough and Datchet. Mr. 
R. D. M. Littler, K.C., appeared for the promoters, and there was 
a strong opposition from the L. S. W. R., G. W. R., L. U. T., Middlesex 
and Buckingham County Councils, and the U. D. C's. of Bedfont, 
Datchet, Eton, Heston-Isleworth, Slough, and Staines, as well as 
from several frontagers. It was stated that the originator of the 
proposal was Mr. Yerkes. As to the engineering of the scheme, 
Mr. Littler said the company would make a gentle sloping 
bridge at the level crossing over the West Drayton 
Railway, but there was a difficulty at Colnbrook Village, 
where the road was at places only 16 ft. wide; and they 
could not deviate either way, because the route ran nearly through 
the centre of Colonel Meeking’s estate. He went on to deny that 
the Middlesex County Council had any locus standi, but admitted, 
amid laughter, in reply to a question, that he was himself the 
chairman of the Council. Sir Alexander К. Binnie, the company’s 
engineer, in giving evidence, said it was not proposed to work 
through traffic with the District Railway, on account of the difficutty 
of designing suitable rolling stock. As to the Colnbrook difficulty, 
they did not object to a suspension of two years, in order to 
negotiate for thc purchase of land. On the witness saying that the 
company would be prepared to take separate orders for lines from 
Hounslow to Colnbrook, and from Colnbrook to Slough, Lord 
Jersey said that the Commission certainly could not allow a line 
either through or beyond the village, and the rest of the hearing 
was occupied with questions relating to the Hounslow and Coln- 
brbok portion. After nearly six hours’ legal arguments, Lord Jersey 
eaid no provision had been made for widenings, and it was there- 
fore unnecessary to proceed further with the application. 

Notices are being issued for an application by the L. U. T. for a 
light railway from Hounslow to Windsor Road, Slough, vid Cranford 
and Colubrook, and for а branch line to Datchet. 


Hudderstield,—T wenty-five new cars have been ordered. 
They are much lighter than the ones at present in use, and run on 
four wheels instead of two bogies of four each, which have been 
found too heavy and otherwise unsatisfactory for the steep 
gradicnts. 


Hull.—The tramcar guards employed here having been 
declared by the Board of Trade to be ineffective, the matter came 
before the Tramways Committee last week. It was stated that if 
all the cars were to be fitted with new guards the cost would be 
about £5,000. The engineer and the chairman of the Committee 
arc to bring up a report on the matter, 
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Johannesburg.—The High Commissioner has sanctioned 
the local electric tramway scheme. The re-organisation and 
extension of the electric light and power station, aud the con- 
struction of electric tramways will involve, it is estimated, an 
expenditure of between £300,000 and £400,000. An electrical 
engineer is to be specially engaged for the purposes of consultation 
in the matter. 


Kearsley.— Last week the Board of Trade inspector passed 
the electric tram line which has been constructed for the Kearsley 
U.D.C., by whom it has been leascd for 21 years to the Farnworth 
D.C. It has been constructed to the plans and under the super- 
vision of Messrs. Licey, Clirehugh & Sillar. It is 12 miles long, 
and brings nearer a through service of electric cars between Salford 
and Bolton, which will be an accomplished fact as soon as the 
remaining section from Clifton to Pendlebury is completed. It 
consists of а single line, with loops at intervals, with the poles in 
the centre, similar to those erected in Salford. Later on the line 
will be doubled the whole of the way. The stiffest gradient in the 
section isl in 20. The contract for the overhead work was let to 
the British Insulated Wire Company; the centre poles were 
supplied by Messrs. Russell, of Wednesbury ; and the cars by the 
Westinghouse Company and Messrs. G. F. Milnes & Co. 


Laneaster.—A deputation from the Lancaster and 
District Tramways Company has met? a deputation of the Electric 
Tramways Committee of the Corporation with a view to the sale of 
the Lancaster—Morecambe line. The matter has been deferred 
pending a definite offer from the tramway company. The tramways 
engineer has commenced operations in laying the new electric line 
to Scotforth and Williamson Park. 


Manchester.—We understand that last week representa- 
tives of the Tramways Committees of Manchester and Salford con- 
ferred privately at the Manchester Town Hall with the object of 
narrowing the points at issue between them with regard to the 
future working of the two electric tramway systems. Various points 
were discussed, but no definite result was arrived at. 


Middleton.— The T.C. has decided to authorise the 
Manchester Corporation to construct the permanent way for the 
tramways between Middleton and Blackley. 


Mitcham.—The B.E.T. Co. have practically acceded 
to the Croydon R.D.C.’s suggestions re widenings, and also offer 
£1,000 for the Mitcham Light Railway order. | 


New Malden.—The U.D.C, at a special meeting last 
Saturday, considered a voluminous report on tramways, which was 
adopted after discussion. It provides for the sanctioning of the L. U. T. 
line through Malden, to connect Kingston and Wimbledon, without 
touching the residential district of Coombe. 


North Down.— The construction of the North Down 
electric tramway has been authorised by the Irish Privy Council. 
The promoters of the undertaking are the National Electric Traction 
Company, Limited. The principal line is from Bangor (which is 
connected by rail with Belfast) to Donaghadee—both fashionable 
seaside resorts. Other special lines are to Bullyholme Bay, the new 
pier, Seacliffe Road, Bulloo Lower and Orlock Lower. The lines 
are to be finished and ready for traffic by January 1st, 1904. 


Oldham.—The majority of the property owners and 
occupiers on the westerly side of St. Domingo Street are assuming a 
very firm attitude in their opposition to the policy of the Oldham 
Corporation in laying double tracks in the street. They have 
placed their case in solicitors’ hands, and an action was commenced 
last week on their bebalf against the Corporation, by the serving of 
a writ returnable in the Chancery Court upon the town clerk of 
Oldham. The plaintiffs to the action are William Perkins and 
F. K. Goodall and their tenants. They claim an injunction to 
restrain the defendants from taking up the single line of tramways 
and re-laying the same as a double line, contrary to the provisions 
of Oldbam Corporation Act, 1899, Sec. 34, and to restrain the 
defendants from keeping and maintaining the said tramway as a 
double line so that a less space than 9 ft. 6 in. shall intervene 
between the outside rail of the said tramway and the outside of the 
footpath on tbe westerly side of the said street opposite the houses, 
shops, and premises situated and numbered 40, Manchester Street, 
and 3,3, 5, 7, and 9, St. Domingo Street, “the said plaintiffs,’ 
the writ proceeds to recite, “ being more than one third of the 
owners, and more than one-third of the occupiers of the premises 
abutting on the place where such less space intervenes.” The 
plaintiifs also seek an injunction to restrain the defendants from 
. running trams on such lines, and claim damages by reason of the 
obstruction of the said street and the interference with the access to 


the premises of the plaintiffs. The single line of track mentioned, 


bas been taken up, and the double track laid, and ready for the 
running of cars. i 


Sunderland.—Mr. F. J. Trewhitt, the chairman of the 
Tramways Committes, bas just drawn up an estimate of the income 
and outlay iu connection with the burough tramways for the year 
ending March 31st, 1902. This shows that the Committee com- 
menced the year with a credit balance of £4,757 12s. 10d, and the 
traffic receipts, rents, and interest total £66,300, making a gross esti- 
mated income of £61,057 12s. 10a. Against this there stand the 
following items of expenditure :— Eleetrie current, £10,300; drivers 
aud conductors, £9.700; management and office expenses, £1,600; 
inspectors and cleaners and other staff, £3,600; rents, rates, and 
taxes, £1,400; insurance, £120; shed stores, £800; tickets and 
uniforms, £400; compensation fund for injury, £700 ; repairs and 
renewals, 45,750; interest, £6,811; sinking fund, £6,712; reserve 


fund, £5,000; total expenditure, £52,893, leaving a net profit of 
£8,164. The report has given great satisfaction to all shades of 
public opinion, more particularly the suggestion that the sum of 
£7,000 should be handed over to the Finance Committee to be 
given to the reduction of the local rates. £7,000 represents about 
3d. in the £. This proposal has not yet been considered by the 


: Council. 


Tees-side and Cleveland.—The Imperial Tramway 
Company, Limited, whose service of electric cars connects Middles- 
brough, Thornaby, and Stockton, have in contemplation consider- 
able extensions to their system by the construction of tramway 
lines to connect Middlesbrough with North Ormesby, South Bank, 
and Grangetown. The need of some easier and more frequent 
means of communication between these rapidly growing townships 
themselves, and between them and the populous town of Middles- 
brough has been greatly felt for a number of years past. The 
North-Eastern Railway Company, owing to its geographical posi- 
tion, cannot adequately satisfy the needs of these important 
environs of Middlesbrough. Mr. Clifton Robinson some two years 
ago outlined a scheme for extending the Tees-side system ‘through 
North Ormesby and South Bank to Eston. That scheme, however, 
was rendered nugatory, at least for a time, by two serious obstacles. 
The first was the immense difficulty of carrying the tramway over 
the railway level crossing at North Ormesby, and the second the 
enormous expense that would have to be incurred in connection 
with the toll bar in the same locality. Accordingly nothing was 
heard of the scheme until a few days since, when Mr. Barnley, 
solicitor to the Tramways Company, laid before the North Ormesby 
District Council details of an amended scheme, the main features of 
which are that the present tramway system would be taken through 
Grove Hill and into North Ormesby by means of an entirely new 
road at Breckon Hill and a bridge over the railway. This scheme, 
it appears, will be submitted to the Light Railway Commissioners 
in May next. There will be considerable developments, too, on the 
Durham side of the River Tees. A line will be made from Stockton 
to Portrack, Billingham and Port Clarence, and a further extension 
will be made from the Port. Clarence ferry to Seaton Carew and 
Hartlepool. The latter scheme, it is stated, is intended to be a 
connecting link between the Middlesbrough system and the north 
side extension, and involves the consideration of either bridging or 
tunnelling the River Tees. * 


TELEGRA*"H AND TELEPHONE NOTES. 


American Pacific Cable,.—The Washington corre- 
apondent. of the Standard reported on 20th that the debate on the 
Pacific Cable was developing a disposition to oppose the Commercial 
Cable Company's proposal, because it is in the nature of an 
alliance with the Eastern Extension Company'a monopoly. Керге- 
sentative Corliss cited the Commons Debate in support of his 
contention that this monopoly is prejudicial both to England aud 
the United States." 


Cable Rates to India.— The Times on 21st inst. said: 
— When we announced that the cable rate to India was to be 
reduced on March Ist to 28. 6d. a word, we said that this implied 
that the assent of Germany and Russia to the change had been 
obtained. It appears that the matter was taken in hand by the 
British Government. The German Government resisted the pro- 
posed reduction because they wanted facilities for a cable at 


Valencia. The opposition of Russia seems not to have caused 
much trouble. Both Powers have now agreed to the reduction of 
rate.” 


In the House of Commons, Sir E. Sassoon asked the Secretary for 
India whether it was proposed to delay taking any steps concerning 
the Joint Purse Agreement and the Australian Message Fund, iu 
which India was a partner with the Eastern, the Indo-European, 
and the Eastern Extension Companies, until after the House had 
had the opportunity of considering the final report of the Inter- 
Departmental Committee on Cable Communication, and could he 
say when it was expected that this final report would be issued ; and 
whether he would arrange to issue a detailed account of the recent 
negotiations between the Indian Government and the companies, 
which had resulted in a reduction of the Indian rate to 2s. 6d. 
Lord-G. Hamilton replied : It is not proposed to interrupt or delay 
the negotiations which have, for some time past, been in progress 
with regard to a date for the determination of a Joint Purse Agree- 
ment, and of the Australian Message Fund. І do not know when 
the final report of the Inter-Departmental Committee will be 
issued. It is not proposed to pub‘ish any account of the negotia- 
tions which have led to a reduction of the Iudian rate. 


Cape—Australian Cable.—The laying of the last 
section— between Perth and Adclaide—of the Cape—Australian 
cable has now been successfully completed and will be open for 
traffic on 1st prox. | 


Eccles Telephones.—At a meeting of Eccles ratepayers 
last week, a resolution, moved by the Mayor in favour of the Man- 
chester and Salford Telephone Board, was defeated by a large 
majority, and a poll of ratepayers was demanded. 


Post Office Telephones.—On Monday the new Post 
Office telephone system for London was put into operation at the 
Central Exchange, Carter Lane, 
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Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED. . 

ee ee ee ee ee June 20, 1809 ee ee 
Para-Maranham <a 6 .. March 1, 1900 .. € 
Alexandria-Laruaca 74 е Jan. 19, 1902 ae ae 
Assab-Massowah .. Feb. 18, 19023 
Modica- Malte , .. Feb. 25, 1902 
Fao-Bushire oe Feb. 2b, 1903 

LANDLINES :— 


" Fia Hanekin " on Persian territory Feb, 24, 1900 .. - 
Communication with Baranquilla and Cartagena Dec. 8,1900  .. es 


Telegraph Rates to Ceylon.—The Iun rum 
Telegraph Company announces that the tariff to Ceylon will be 
reduced from 4s. 1d. to 28. 7d. per word on and after 1st prox. 


The Telegraph Service.—In the Commons on Tuesday, 
in reply to Mr. Henniker Heaton, Mr. Austen Chamberlain said 
(according to the Times) there was recently here and there some 
difficulty in obtaining an adequate supply of telegraph messengers, 
but the Postmaster-General has no reason to think that there 
bas been any general delay in the delivery of telegrams or any 
general want of care on the part of his officers in transmitting tele- 
grams. If, however, my hon. friend will forward to the Postmaster- 
General the information on which his question has been based 
inquiry wil be made. The number of skilled telegraphists with- 
drawn for service in South Africa has somewhat diminished the 
efficiency of the staff at the offices affected, but apart from this the 
Postmaster-deneral does not think the telegraph offices are under- 
manned. 


Underground Telegraphs.—It is reported that the 
Postmaster-General has consented to receive a deputation from 
Glasgow with respect to the proposed underground telegraph cable 
between London and Glasgow. March 6th has been fixed for the 
reception of the deputation, which will be supported by the City 
members of Parliament. 


Wireless Telegraphy in Italy.—The Minister of the 
Marine has decided to place the Italian capital and Sardinia in com- 
munication through the agency of wireless telegraphy. An order 
bas already been placed for the necessary apparatus for the in- 
ttallation of wireless telegraphy on board the Italian men-o'-war. 


Wireless Telegraphy.—Jndian Engineering says ‘that 
experiments with Marconi’s wireless telegraphy will probably 
shortly be made at Minicoy in the interests of shipping. Messages 
will be flashed from Mioicoy probably to Calicut, for transmission 
to other parts of India and Ceylon. The Board of Trade is arrang- 
ing matters. 

The Berlin correspondent says that the German Government intends 
to lay a Bill for obtaining the greatest possible uniformity in the 
use of wireless telegraphy before the Reichstag as soon as possible. 
Signor Marconi has declined the invitation of the German Govern- 
- ment to take part in the competitive trials between the two German 
systems of spark telegraphy—that invented by Count Arco and 
Prof. Slaby, called the German Universal Electricity Company’s 


system, and that invented by Prof. Braun, of Strasburg, known as . 


the Siemens & Halske system—which commenced at Kiel a few days 
ago, with a view to ascertaining which of the two methods is to be 
adopted by the Imperial German authorities. It is said that, while 
Signor Marconi had established trustworthy communication to a 
distance of 150 kilometres, the German Univeraal Electricity Company 
has done so with its own apparatus to a distance of from 150 to 160, 
and even, with absolute perfection, as far as 200 kilometres. It 
hopes to be able to increase the distance to 350 kilometres. What 
progress the use of wireless telegraphy has made in the 
German Marine is best shown by the fact that 32 of its largest 
ships are provided with such apparatus, and that for eight more the 
apparatus will be ready by March Ist at the latest. 

Some trials with a system of wireless telegraphy, devised by 
Senor Cevera, have lately been made between Ceuta and Tarifa, in 
the province of the Chief of Telegraphs, in Spain. The tests are 
stated to have given very satisfactory results. 

An Ottawa press dispatch, dated February 26th, states that the 
agreement between Mr. Marconi and the Government was laid on 
the table in the Dominion House of Commons on that day. It 
provides tbat the Government shall grant a sum of $80,000, that а 
wireless telegraphy station shall be erected at Cape Breton, and 
that the company which is to work the new system shal! transmit 
messages at а marimum rate of 10 c. per word for commercial 
messages and of 5 с. for press messages. The Government is also to 
bave the use of the aystem for coast signalling. If Lloyd's declines 
2 agree to the use of the system, then the grant is to he reduced tu 

50,000. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—March 6th. Twelve double-deck single- 


truck cars and equipments for the Corporation. See "Official 
Notices" February 14th. 


Aberdeen.— March 6th. Overhead equipment, bonding, 
and cables for the Corporation tramways. See “ Official Notices” 
February 14th. 


Belgium.—March 1st. The municipal authorities of 
Ghent are inviting tenders until the March 1st, 1902, for the 
concession for an electric lighting installation. See our ''Official 
Notices " January Srd. 


Belgium.—March Ist. Tenders are being invited until 
March 1st by the municipal authorities of Braine l'Alleud for the 
concession for the electric lighting of the town. Tenders are to be 
sent to Le Secretariat Communal de Braine-l'Alleud, whence par- 
ticulars may be obtained. 


Bournemouth.—March 8th. Traction and arc lighting 
switchboards for the Corporation. See Official Notices Feb. 21st. 


Bournemouth.—March 15th. Coal and ash conveyors, 
bunkers, &c., for the Corporation tram station. See "Oficial 
Notices " this week. 

Boston.— Firms willing to carry out the Council's electric 
lighting and tramways order are invited to communicate with the 
тош of the Lighting Committee. See Official Notices” to- 

y 

Brighton.—March 24th. Telephone cables, conduits, 
poles, instruments, wires, batteries, switchboards and various other 
ce for Corporation telephone system. See “ Official Notices ” 
to-day 


Burgess Hill. — March 12th. Offers for the construction 


of electricity works are invited by the U.D.C. For conditions, &c., 
see our Official Notices February 14th. 


Dewsbury.— March 10th. Тһе Corporation wants 
tenders for cooling tower and pond, piping, valves and tanks, and 
centrifugal pump and motor, at the electricity station. 


Edinburgh.—March 3rd. Electric lighting installation 
for the third portion of the Colinton Mains Fever Hospital (600 
points) for the Council. See ''Official Notices" February 7th. 


Elland.— March 11th. Engines, dynamos, booster and 
balancers, batterv, switchboard, cables, crane, and condensing 
plant. See “ Official Notices " February 21st. 


France.—March 13th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until March 13th for the 
supply of 330 tons of bronze wire. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secretariat d’Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Ghent.—March 20th. The latest date for sending іп 
tenders for the establishment of electrical works has been extended 
to March 20th. The original advertisement appeared in our 
“ Official Notices" on January 3rd. 

Hackney.—April 9th. Three water-tube boilers, water 
softener, &c., for the electricity works. See “Offcial Notices” 


to- day. 


Heck mondwike.— March 15tb. Piping, traction gene- 
rator, battery and booster, switchboard work, condenser, cooling 
tower, feeders, &c., for the U.D.C. See “ Official Notices " to-day. 


II ford.— March 11th. Twelve months’ supply of meters, 
fuse boxes, lamps, stores, cables, and jointing materials. See 
“ Official Notices " to-day. | 

Iiford.—March 24th. Cars, trucks, motors and equip- 
ments. See “ Official Notices” February 21st. 


London.—March 4th. The L. C. C. is wanting tenders 
for 100 or 50 double-deck doyble-bogie tramcars for conduit lines 
in South London. Drawings, &c., at the County Hall, Spring 
Gardens, 8.W. (£3). | 

Manchester.—March 1st. Corporation Tramways Com- 
mittee advertises for life guards for tramcars, &c. 


Manchester.—March 3rd. The Rivers Committee in- 
vites tenders for electrical goods, &c. 


Manchester.—March 10th. Corporation wants tenders 
for electrical equipments and trucks for cars. See ‘Official Notices” 
February 21st. 

Oban.— March 7th. Piping, balancing transformers, and 
motor-generators, battery, switchboard, arc lamps, cable work, and 
crane for the Corporation electric lighting. See Official Notices“ 
February 14th. | 


Oban.— March 7th. Conduits, manhole covers, arc lamp- 
posts, &c. See Official Notices“ February 21st. 


Oldham.—March 25tb. Piping, pumps, tools, &c., for 
the Greenhill electricity station. See '' Official Notices " to-day. 


Oulton. — The Mutford and Lothingland Board of 


Guardians are considering the question of providing an electric 
light installation for the workhouse at Oulton. 


Pontypridd.—March 7th. Overhead equipment and 
bonding for the U.D.C. tramways. See Official Notices Feb- 
ruary l4th. 


Rockhampton (Australia).— March 31st. The Counc 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL REVIEW, January 10th, 
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St. Paneras.— March 14th. Overhead travellers for the 
Council. See Official Notices to-day. 


Salford. — March 1st. Twelve months' supply of 
materials for the Electricity Department, including cables and 
accessories, fusc boxes, meters, joint boxes, carbons, &c. Mr. C. D. 
Taite, borough electrical engineer. See Official Notices February 
21st. " 


Salisbury.—March 4th. The directors of the L. & S.-W. 
Railway want tenders for the electric lighting of Salisbury station. 
Bee “ Official Notices " February 14th. 


Sauthend-on-Sea.— March 6th. Tenders for two storage 
batteries. See Official Notices“ February 21st. 


Stalvbridge.—March 3rd. Rails, points, crossings, tie- 
bars, bolts, trolley wire, &c., for the Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board. See Official 
Notices " February 14th. 


Sunderland.—February 28th. Lathe, drilling, and 
shaping machines, and other workshop tools for the Corporation 
electric lighting department. See “Official Notices Feb. 14th. 


Swansea.—March 8th. Two 600-Kw. steam dynamos, 
&c. See Official Notices February 21st. 


Wakefield.—March 13th. Lancashire boiler, econo- 
ше, feed pump, for the lighting works. See “Official Notices" 
to-day. 


Wallsend.—March 19th. The Council wants tenders for 
` а refuse destructor, electric lighting machinery, electric crane and 
motor for driving same. The destructor must be capable of dealing 
with 300 tons of ashpit, privy and general town refuse per week. 
Pug mills to grind the resulting clinker. The electric lighting 
machinery to light the destructor and adjacent street and public 
quay. The crane, to lift 5 tons, is to be erected on the quay. Mr. 
George Hollings, borough surveyor. 


Wimbledon. — March 11th. Year's supply of stores, 
cables, transformers, meters, lamps, &c., for the Electricity Depart- 
ment. See Official Notices" to-day. | 


CLOSED. 


Aberdeen.—The following contracts have recently been 
placed by the Tramways Committee :—Poles, A. and J. Stewart and 
‘Menzies; overhead wirework and bonding, B. I. W. Co.; cables, 
Anchor Cable Company. ' 


Huddersfield.— The British Westinghouse Electric and 
Manufacturing Company, Limited, have received tbe order for com- 
plete electrical plant for 25 tramcars. The equipments will con- 
sist of 49 B motors, No. 90 controllers, automatic circuit breakers, 
and resistances for service braking. 


Llandudno.—The U.D.C. has accepted the tender of 
Messrs. Crompton & Co., Limited, Chelmsford, for the extension of 
the electric lighting works, as required, for the sum of £2,809. 
Messrs Crompton's tender was not the lowest, but was the lowest 
approved tender out of 30. 


Portsmouth.—The contract for the electric lighting 
and other electrical work connected with the new naval barracks 
at Portsmouth has been entrusted to Messrs. Bergtheil & Young. 
The building contract was one of the largest building contracts 
ever given to one firm, and we hear that the electric lighting is in 
proportion. 

Norwich.—The Norwich Electricity Company, Limited, 
have accepted the tender of the Electrical Power Storage Company, 
. Limited, for the storage battery for their generating station at 

£1,771. 


West Bromwich. — The E.L. and P. Committee have 
accepted the following tenders:—Messrs. Babcock & Wilcox, for 
two boilers and accessories ; Messrs. Parsons & Co., for two steam 
dynamos and surface condenser; Messrs. Cowans, Limited, for 
boosters, switchboard, and connections; and Mr. John Mallin for 
the extensions to the buildings. 


FORTHCOMING EVENTS. 


Friday, February 28th.—At 8 p.m. Institution of Civil Engineers. 
Students Meeting. Paper to be read: “Indicating 
High-Speed Steam Engines,” by A. M. Arter. 
At 8 p.m. Electro-Harmonic Concert. Ladies’ night. 
Saturday, March 18t.—At З p.m. Royal Institution. Lecture by 
Rt. Hon. Lord Rayleigh, F.R.S., on “Some Electrical 
Developments.” (Lecture III.) 

At 10.30 a.m. Institution of Electrical Engineers (Stu- 
dents’ Section). Visit to the generating station of 
the London United Tramways Company, Chiswick. 

Monday, March 3rd.—At 7.30 p.m. Society of Engineers. Meet- 
ing at the Royal United Service Institution, Whitehall. 
Paper on “ British v. American Pateut Law Practice 
and Engineering Invention," by Mr. B. H. Thwaite. 


Institution of Electrical 
Engineers (Dublin Section) Meeting at the Royal 
College of Science, Stephen's Green. Adjourned 
discussion on paper: Notes on Irish Water-Power and 
its Electrical Development,” by W. Tatlow, M. A., B. E. 

At 8.30 p.m. Rüntgen Society. Meeting at 20, Hanover 
Square. Paper by Dr. Barry Blacker on Localisa- 
tion; With Demonstration of a Simple Direct Read- 
ing Apparatus.” 

At 8 p.m. Electrical Trades Union (Battersea Branch). 
Organising Concert will be held at the “ Meyrick 
Arms,” Clapham Junction. 

Saturday, March 8th.—At3 p.m. Royal Institution. Lecture by 
Lord Rayleigh on Some Electrical Developments.” 
(Lecture IV.) 

Monday, March 10th.—Institution of Electrical Engineers (New- 
castle Section). Meeting. Paper by C. S. Vesey- 
Brown on “ Electrical Power Supply on the North- 
East Coast. 

Tuesday, March 11th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester Section). Meeting at Owens 
College. Paper on Electric Tramcars and tbeir 
Equipment,“ by W. G. Rhodes. 

At 8 p.m. Institution of Electrical Engineers (Glasgow 
Section). Meeting at the Institute of Engineers and 
Shipbuilders. 

Wednesday, March 12th.—At 7.30 p.m. 
Engineers (Birmingham Section). 
Physical Theatre of the University. 


Thursday, March 6th.—At 7.30 p.m. 


Institution of Electrical 
Meeting in the 


NOTES. 


A Hint to Electrical Illumination Manufacturers. 
—We commend the remarks contained in the following letter to the 


urgent attention of manufa^turers who are laying themselves out to 


meet the coming demand for Coronation electrical devices and 
fittings. No doubt the mere mention of the matter will be enough 
to lead to every station engineer in the kingdom being deluged 
with circulars and catalogues forthwith :— 

"It appears to me that the British section of electrical manu- 
facturers are sadly deficient of the energy and ingenuity that is 
necessary for a progressive nation. This is made apparent by the 
fact that, whilst gas managers are being inundated with catalogues 
and illustrations of gasilluminations for the Coronation festivities, 
the electrical engineer bas not yet seen any efforts made in this 
direction. | 

“І should be very pleased if you would direct attention to this 
matter in your valuable paper, aud I, for one, would be very glad fo 
learn if any firms are moving in this line. Thankiog you in 
anticipation. 

“Т аш, yours faithfully, 
“ JOSEPH Boyce, Chief Assistant.” 

Darwen Electricity Works. 


Personal.—Mr. J. R. Cowell, M.I.E.E., M.I.M.E., is 


resigning the position of manager and cngineer of the light and 
power department of Johannesburg to join the firm of Blane & Co., 
Limited, of that town, engineering contractors and importers, as 
engineer to the firm, especially with the view of developing an 
electrical branch of their work. Messrs. Blane & Co. have been 
established in Johannesburg some eight years. In addition to the 
agencies now represented by the firm, it is proposed to represent elec- 
trical appliances of good firms, and Mr. Wm. Blane was to leave 
Johannesburg last month by ss. Briton for the purpose of arranging 
matters of this kind. His address will be—care of African Banking 
Corporation, Limited. 


Lecture.—On Thursday last week, at Carpenters’ Hall, 
E.C., Prof. J. A. Fleming lectured on the “ Transmission of Light 
and Electricity.” 


Tramways and Observatories.—4A daily paper says 
that the Nice Electric Tramway Company is defendant in a suit for 
damages brought by the founder of the Nice Observatory. The 
plaintiff asserts that the instruments in the magnetic observatory, 
close to which the trams run, have been rendered useless, and he 
has been forced to erect another observatory at a cost of £4,000. 


Obituary.—We regret to record that Mr. H. R. Low, 
the electrical engineer to the Cape Town Corporation, died a few 
weeks ago. Мг. Low was at one time with the Brush Company, 
and also connected with the Woolwich undertaking. He went to 
the Cape under medical orders about 1895, and joined the firm of 
Findlay & Со., of Cape Town. On the retirement of Mr. E. а. 
Jones, in 1896, Mr. Low accepted the post of electrical engineer to 
the Corporation of Cape Town. Shortly after taking over tbis 
position, he altered the five-wire 440-volt system to the threc-wire 
440, and introduced the 220-volt lamp, and also extended the exist- 
ing power plant by tlie erection of an additional power station. 
Mr. Low had only just returned from Europe, where he had been 
engaged in selecting two large steam sets for the Cape Town gene- 
rating stations. The deceased gentleman was born in India, and 
was a nephew of Sir Robert Low, who commanded the Anglo- 
Indian forces in the Chitral campaign. He was an associate membor 
of the Institution of Electrical Engineers. 


(Continued on page 30 l.) 
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The New Direct Current Works of the 
City of London Electric Lighting Company. 


1 


THREE years ago we published an illustrated description 
of the huge high pressure alternating current generating 
station, containing plant of 11,000 kw. capacity, of the 
City of London Company at Bankside.” Even at that 
date, the company had begun to instal direct current plant, 
and it is worthy of note that since 1898 all extensions have 
been carried out by the company on the direct current 
system. The generating plant installed for this purpose 


in fact, in order to carry out recent extensions it was found 
necessary to purchase practically the whole of one side of Sum- 
ner Street. This purchase was carried out partly by agree- 
ment, but partly under compulsory powers by special Act of 
Parliament, and having regard to the magnitude of the 
undertaking, it is remarkable to tind that, within the space 
of three years, one of the largest continuous current gene- 
rating works in this country has been successfully established, 
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GENERAL VIEW OF STATION. 


has now attained to very considerable dimensions, and 
possesses so many features of interest that we are glad to 
avail ourselves of the kind permission of the engineer-in- 
chief, Mr. Frank Bailey, to place a short description of it 
before our readers, 

It will be seen from the general plan, which we publish 
on p. 348, that the works occupy a site of considerable size ; 


е See ErzorRICAL Review, March 3rd, 10th and 17th, 1809 


not only in the face of all ordinary difficulties, but also in 
spite of every obstacle which the powerfal Corporation of 
the City of London could thrust in the way of the company. 

A handsome building has been constructed, and now 
contains its full equipment of continuous current generators ; 
the building having been designed to accommodate the plant, 
there is no waste space, and just sufficient room is left 
surrounding each engine to allow for the removal or repair 


of any part. Land is, of course, very valuable on a site so 
F 
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near to the centre of the city, and it is highly creditable to 
the engineer that plant capable of giving an output of over 
7,000 xw. has been so conveniently placed within the 
limited space available. 

The generating plant is all of the standard tramway type, 
each set consisting of a dynamo mounted on the shaft 
between the cranks of a two-cylinder componnd engine: 
it is interesting to note that, although the company are 
fully satisfied with all their high speed alternating plant, 
they now prefer to adopt the low speed Corliss type of 


stroke, and they run at 90 r.p.m. The crank shafts are of 
wrought-iron, 24 in. in diameter ; the fly-wheel is 18 ft. in 
diameter and weighs nearly 50 tons. 

The Musgrave engines give a maximum of 4, 100 f. H.P.; 
the diameters of the cylinders are 383 in. and 76 in. x 
54 in. stroke, and the speed is 75 r.p.m. The crankshaft 
is of mild steel and is 28 in. in diameter, the fly-wheel being 
24 ft. in diameter and weighing about 80 tons. 

We have here, therefore, two standard types of engines, 
each being probably representative of the best of their 


ALLIS- WESTINGHOUSE 1,000-kw. GENERATING SET. 


engine, coupled to direct current generators of a size not 
usually met with in electric lighting stations. 

The first instalment of plant consisted of three Allis- 
Westinghouse 1,000 kw. generators; two Musgrave- 
Westinghouse 2,000 kw. generating sets were added 
last year, | | 

The Allis engines are of the standard vertical cross- 
compound condensing type adopted by this firm, the 
diameters of the cylinders being 28 in. and 60 in. x 48 in. 


respective countries, working side by side under the same 
conditions, and it is interesting to note the simplicity of 
design, coupled with the massive construction of the English 
engines—features which have always been characteristic of 
the best British work, whether in machine design or in the 
building of an Empire. 

Surface condensers are used, with air pumps of the 
Edwards type; in the case of one of the Musgrave engines, 
the air pump is worked direct from the engine motion, while 
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in the case of the other sets, separate air pump engines have 
been supplied by Messrs. De Ritter. 

The water consumption of these generating sets varies 
from 20 to 22 Ibs. per kilowatt-hour. The use of such large 
generators has suggested the desirability of securing safety 
by the addition of various forms of emergency governors 
and valves, the latter of which can be operated by hand if 
required. 

The Westinghouse generators are all multipolar, and the 
armatures being provided with compensating windings, the 
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The total height of the 2,000 kw. machine is about 21 ft; 
its length along the shaft 5 ft. 3 in. ; and its extreme width 
about 26 ft. 'The height of the machine above the floor 
line is about 9 ft. 6 in. The armature is built direct on the 
engine shaft, between the high pressure and low pressure 
sides, and close beside the massive fl y-wheel. 

The armature and the commutator are both built on one 
cast-iron spider, which is cast in four sections with two 
spokes or legs to each section. The hub is 375 in. deep, 
accurately bored to fit the shaft, on to which it is pressed 
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MusGRAVE-WESTINGHOUSE 2,000-kw. GENERATING SET, 


machines run with an absence of sparking under all 
conditions. 

The field magnet consists of a cast-iron ring carrying 20 
pole-pieces projecting internally ; the latter are built up of 
soft steel stampings cast into the field ring. The field ring 
is divided vertically, and the halves are mounted on guide 
plates, so that they can easily be drawn apart. All parts of 
the armature and field are by this means readily accessible 
for inspection or repairs. The machines are all self-exciting. 


over the key. Two rings are afterwards shrunk over each 
side of the hub, the diameters outside the shrink-rings being 
47 in. and 574 in. respectively. The fly-wheel is afterwards 
pressed into its position on the largest part of the shaft. 
On the inner side of the fly-wheel the hub is extended by a 
flange, which projects over the hub of the spider, and is 
bolted against machined faces on the spider arms by eight 
21.in. diameter tightly fitted bolts. 

"The armature core is built up of steel lamin: between 
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cast-steel end-plates. The core and spider are traversed by 
air passages so that when the machine is running, a cooling 
stream of air circulates through the core and round the 
windings. 

The armature conductors are of copper bar, forged to 
shape and insulated before being placed in the slots; they 
are simply laid in position without any forcing, bending or 
hammering being necessary, and secured by hard fibre 
wedges driven lengthwise into notches in the slots above the 
conductors. 
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GENERATOR SWITCHBOARD, Nos. 1 10 3. 


An important feature is the provision which has been 
made in the armature winding to secure sparkless commuta- 
tion and cool running. Certain points in the armature 
windings, which are normally at equal potentials, are con- 
nected together by additional conductors, so that any 
difference of potential between the points so connected and 
produced by want of magnetic balance is followed by a flow 
in one direction or the other in the additional conductors. 
These currents are alternating in character and interact on 
the field-magnets, either demagnetising or magnetising them 
to the necessary state of balance. The currents, therefore, 
which are occasioned by the want of magnetic balance, do 
not pass by way of the brushes and sparkless running is 
secured. Another important effect is that should the arma- 
ture be out of centre in the field the heavy magnetic pull of 
the armature on the side nearest the poles is prevented. 

The steady sparkless running of the generators at the 
Bankside Works is particularly noticeable, and speaks well 
for the efficiency of the Westinghouse method of balancing 
the magnetic circuits. 

The commutator is constructed of hard drawn copper 
segments insulated by mica sheets. Carbon brushes are 
used, tightly secured in spring brush-holders. The brush- 
holders are arranged in sets of eight, carried on rigid 
brackets, supported in turn from a continuous ring which is 
concentric with the field ring. The brush or rocker ring is 
held by brackets close to the field ring, thus leaving the outer 
end of the commutator free and open for attention or cleaning. 
The lead of the brushes is adjusted, for all simultaneously, 
by a hand-wheel which connects through rods and bevel 
gearing to the brush ring. 

The finished armature of the machine is some 12 ft. in 
diameter, and 3 ft. deep ; the commutator being about 10 ft. 
in diameter by 22 in. wide at the collecting face. The total 
approximate weight of the complete armature and com- 
mutator is 85,000 lbs, 


Throughout these works we find that every effort has been 
made to secure simplicity in design and freedom from all 
unnecessary complications. For this reason the generators 
are shunt-wound and not compound, and the switchboard 
arrangements have been reduced to the simplest possible 
form. 

The switching gear is carried on a gallery running from 
end to end of the station, and consists of a long row of 
panels, each having separate connections to the main station 
bus bars, which are formed of 6 in. x lin. copper strips 
mounted on special forked porcelain insulators, supported on 
angle iron brackets, 

The panels are built up of marble slabs supported on 
angle iron frames, fixed to the gallery floor about 4 ft. away 
from the wall, to which they are tied by light angle iron 
stays. All connections are made at the back of the boards, 
the cables rising vertically from beneath ; parallel copper 
connectors are carried across, forming connections to the 
main bus bars. 

The generator panels and regulating boards are isolated 
from the rest, and occupy the centre position on the gallery, 
the circuit panels ranging along the entire length of the 
gallery on either side. The generator switchboards are of 
the usual Westinghouse type, provided with illuminated-dial 
Weston instruments and an additional polarised central zero 
voltmeter, fixed on a swing bracket, which enables the 
instrument to be observed from any position, and therefore 
greatly facilitates the paralleling of the machines. 

Each generator is protected by Westinghouse automatic 
circuit breakers on both poles of the machine, the tripping 
gear being so arranged that it may readily be operated by 
hand, thus providing a switch for taking the generators out 
of circuit. 

A single-pole lever switch is also fixed to the positive pole 
immediately below the ammeters, for use when closing 
machines up on circuit. 


GENERATOR SWITCHBOARD, Nos. 4 AND 5. 


The circuit breaker on the negative pole is actuated by 
excessive load only, an adjustment being provided whereby 
it may be set to operate at any desired maximum load. 
That connected to the positive pole and located immediately 
over the switchboard panel is actuated by excessive or return 
current load, by a tripping device consisting of a small 
suspended coil fixed between the yokes of an electro-magnet, 
clamped to a vertical connecting bar between the lever 
switch and circuit breaker. The main current from the 
generator magnetises the yoke pieces and causes the sus- 
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pended coil (through which a small shunt current from 
across the machine terminals is passed) to be deflected on 
either side of zero, according to the direction and magnitude 
of the current passing. The movable coil carries a small 
metallic tongue, which is capable of adjustment; this is 


made to close the circuit of an auxiliary shunt relay, which 
in turn releases the trip gear. 


BIRD’S-EYE VIEW or STATION. 


One of the most interesting features of the electrical 

uipment is the special attention which has been given to 
the distributing feeder switchboard. 

There is probably no place in the 
world where so much excavating is 
carried out as in the streets within 
the City area. The congested state 
of the numerous pipes which form 
the foundation of the City roadways, 
the mad haste of all the companies 
concerned to grab the last few remain- 
ing inches of soil, combined with the 
reckless carelessness and wanton in- 
difference displayed by the men in 
charge of wedge and hammer, produce 
a аы to electrical mains which few 

ее who have not suffered 


The City Company, recognising the 
enormous risks to which their mains 
are thereby subjected, determined to 
provide every precaution possible to 
minimise the disastrous results which 
would otherwise attend mechanical 
damage to their extensive distributing 
system. 

After careful investigation of the 
general practice at other stations, it 
was found necessary to carry out an 
exhaustive series of trials of circuit 
breakers and fuses. The difficulty 
of controlling heavy currents at 500 
volts was soon demonstrated, but success was attained by 
the combination of a quick break, wide gap switch, and a 
special form of en fuse holder, invented by one of 
the staff, 


FEEDER SWITCHBOARD (SOUTHERN 


On trial this combination was found to meet the lighting 
requirements somewhat better than automatic cut-outs, 
which are too readily operated by minor disturbances, and it 
was decided to protect each feeder, both at the generating 
station and the distributing centres, by such an arrange- 
ment. 

The distributing feeders (of which there are about 40) 
consist of double concentric *5 sq. in. paper-insulated lead- 
sheathed cables of the British Insulated Wire Company's 
manufacture, and are brought up and connected to the back 
of the main station panels, while the middle wire connection 
to the City, which consists of three 1 sq. in. cables, is 
brought to a separate middle wire board on the north side of 
the station, to which the rotary balancers at Bankside and 
the recording leakage indicator in the earth connection are 
coupled. 

The feeder switchboards consist of vertical marble panels, 
each having a Weston ammeter of the shunt type at the top. 
These instruments are provided with specially constructed 
catches, which hold the needles after they pass a certain 
maximum reading, thus affording a ready means of locating 
any momentary disturbance which may occur on the distri- 
buting networks. A projecting marble shelf half way down 
the panel forms a division between the poles of the circuit. 
A B.T.H. quick-break switch, and a Peard patent fuse are 
mounted on these panels, and connected to each pole of the 
circuit. 

These fuses, which the City Company have been the first 
to adopt, are of novel but exceedingly simple construction, 
the principle on which they work being to reduce to a 
minimum the duration of the arc, by mechanical means, and 
to screen the connecting terminals from the metallic vapours 
formed. 

The device consists of a bridge or central block of non- 
conducting material interposed between the terminals to 
which the fuse is fastened. This central bridge contains a 
movable screen, which is pressed continuously outwards 
against the fuse at its weakest point. The connecting 
terminals are protected from metallic vapour formed by the 
volatilisation of the fuse, by means of a cover which is 
fitted round the central block, the fusible connection being 
exposed only at the point where it passes over the movable 
screen. 

When in operation the movable screen is instantly inter- 
posed between the two parts of the fuse at the moment when 
fusion commences. The rapidity with which the screen 
works, and the very small quantity of metal actually fused, 


A 


Ls 
N 


d f 


х Portion). 


effectually prevent the formation of a destructive arc, and the 
arc formed at the moment of breaking circuit is entirely 
confined to the replaceable fuse at its point of severance. 

At present the City Company have transformed eight of 
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their sub-stations to direct current supply. These stations 
are fed from the generating station by a number of *5 sq. 
in. D.C. mains, laid in wrought-iron pipes. 
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mains above-mentioned. The feeders from the generating 
station are connected to the distributing bus bars through 
fuses at the sub-station end. The low pressure network, 
which is on the 3-wire triple-concentric system, is fed by 
a number of triple-concentric distributing feeders, which 
are also provided on each pole with switches and fuses of a 
type similar to those used at the generating station. 

Each of these distributing feeders supplies a separate 
section of the low pressure network, having approximately 
equal lamp connections. The network is provided with 
junction boxes at the corner of each street, thus enabling 
the sections to be readjusted whenever required for the 
purpose of equalising the pressure. E 

In the case of damage to feeders, this arrangement also 
enables any section to be supplied from the adjoining 
sections, thus greatly reducing the inconvenience which 
would otherwise occur with a more rigid system, while at 
the same time introducing the maximum factor of safety. 

For Jighting purposes the 200 volts supply only is taken 
into the premises of the consumer, and in each case the 
middle wire conductor is connected solid, & cut-out being 
provided on the outer pole. | | 

All consumers’ fittings are of a type tested and approved 
by the. City Company, the latter having undertaken and 
made an extensive trial of all descriptions of fittings. 

A large portion of the supply to the City is now given 
from the direct current plant. It is estimated that 
this plant will suffice for the requirements of the City 
for an indefinite period during the summer months, 
and also during hours of light load throughout the 
year, and as it can be operated without any losses of trans- 
formation, the supply being direct from the generator to the 
consumer, it is clear that considerable economy must result ; 
the problem of securing the assistance of the alternating 
current plant is easily met by the proposal of the company 
to use motor-generators during the heavy loads for about 
three months in the year. These motor-generators, some of 
which are now on order, are being constructed for use 
primarily with the alternating current side as the motor, and 
as they will be placed at the various distributing centres 
they will generate continuous current at the point where it 
is required, and thus augment the direct supply of con- 
tinuous current from the main steam generators. In the 
meantime, until this work is carried out, the motor-genera- 
tors are being placed at the works, and will be used in the 
reverse manner by driving the continuous current machine 
as a motor, and thus generating alternating current during 
hours of light Joad, and enabling only one set of steam 
plant to supply the requirements of the whole district. 

A remarkable result has been obtained from this plant 
during the past year, for although the output sold was 
slightly in excess of that recorded in the previous year under 
exceptional circumstances, the coal consumption shows a 
decrease of no less than 23,000 tons! 

In conclusion, as we have already indicated, we are in- 
debted for these particulars, and for permission to photo- 
graph the plant, to Mr. Frank Bailey, engineer-in-chief to 
the City of London Company, and for their kind assistance 
to Mr. F. H. Jackson, Mr. Rycroft, Mr. D. Wilson 
(superintendent of the works), and Mr. O. L. Peard. 
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ELECTRICAL MOTOR-CARS AT THE 
CRYSTAL PALACE. 


SATURDAY last saw the close of the Crystal Palace and 
Motor Traders' Co-operative Exhibition at the Crystal Palace. 
From the point of view of the number of exhibitors the show 
cannot, by any means, be considered to have been a success, 
but considerable interest was shown in the vehicles on view, 
comprising as they did the productions of such well-known 
makers as Panhard, De Dion and Napier. The display of 
electric vehicles was confined to three concerns— Messrs. 
Haycraft & Sons, Limited, the Broadway, Deptford, the 
Imprimis Motor Car Company, 78, Queen Victoria Street, E.C., 
and the British Electromobile Company, Limited (late the 
British and Foreign Electric Vehicle Company, Limited) of 


4, Bloomsbury Place, W.C., the exhibit of the last-named 
concern being the most important. 

The two vehicles shown by Messrs. Haycraft call for no 
special remark at this time, they being on the Mackenzie- 
Riker system. The frames of the cars are of tubular con- 
struction. A single electric motor is used, this being carried 
forward of the rear axle and connected to it by spur gearing. 
The battery comprises a set of 40 accumulators, the capacity 
of which is stated to be sufficient for a run of 40 miles on 
one charge. The controller is adapted to give three forward 
and three reverse motions, 

Delivery vans appear to be the speciality of the Imprimis 
Company, who had on view two vehicles of this type. They 
are of German design and build, being constructed at the 
works of Herr Heinrich Scheele, of Cologne. The larger of 
the two vans shown is intended for a large laundry in Sussex, 
and is designed to carry loads of from 1 to 1j tons. Two 
electric motors are employed, these being supported behind 
the rear axle, the power being transmitted by pinions on the 
motor shafts to large spur wheels bolted to the hubs of the 
rear-road wheels, No information was available as to the 
type and number of accumulators forming the battery of this 
car. It is carried in a chest supported by springs from the 
frame, below the floor-boards of the van. The driver has 
three speeds forward, and two reverse at his command ; the 
steering is actuated by a horizontal hand wheel, while ample 
brake power is provided. 

In the light delivery van a different arrangement 
is adopted. It is intended to carry a load of 1,500 lbs. 
in addition to the driver and attendant. A single electric 
motor is used in this car ; it is arranged at about the centre 
of the frame, and drives a differential countershaft by spur 
gear wheels, special duplicate chain gearing conveying the 
power to the rear-road wheels, The battery consists of 40 
accumulators, have a capacity sufficient torun the vehicle 
from 35 to 40 miles on one charge. As in the large van, 
the cells are carried in a box which is supported by springs 
to overcome any vibration set up when travelling over rough 
roads. The controller is adapted to give three forward 
speeds, ranging up to 12 miles per hour, and two reverse 
motions, Both volt and amperemeters are fitted in the 
dashboard in front of the driver, while special attention has 
been paid to the question of brakes, 

The new vehicles of the British Electromobile Company, 
Limited, are extremely interesting, and comprise several new 
features, as a result of the experience gained with the 
* Powerful " car, whose exploits in the way of long runs last 
year have been referred to in these columns. Of the new 
type two cars were shown, one a four-seated dos-à-dos and 
the other & double phaeton with the rear seat slightly 
raised. The frames are of channel steel construction, Two 
electric motors are employed to drive the car, these being 
spring-suspended on the fixed rear axle, one at each end, 
pinions on the motor spindles meshing with large spur 
wheels connected to each of the rear road wheels, the power 
of the motors being thus conveyed to the wheels by a single 
reduction, To the top of the motors, E (fig. 1), spiral 
springs, A, are fixed, these springs bearing on the brackets, в, 
and so taking up any thrust of the motors. The spur gearing 
is entirely enclosed in dust-proof oil-containing cases, T. 

Passing now to the accumulators, the British Electro- 
mobile Company, after many experiments, have adopted the 
Leitner, the battery consisting of 42 cells placed in compart- 
ments in the body ofthe car. These receptacles are provided 
with hinged tops, so that the cells can be quickly inspected 
or removed. The battery, which is adapted to be charged 
from mains giving а pressure of 110 volts and upwards, has 
a capacity, in the 8-H.P. car, sufficient for a run of 60 miles 
at an average speed of 12 miles per hour, on one charge. 
Mr. Chambers, of this company, has gone very thoroughly 
into the question of the recharging of automobile batteries. 
Not only has his company prepared a list of places through- 
out the United Kingdom where they may be recharged, but 
for clients in the London district, they have arranged to 
enter into contracts to recharge as often as desired, and 
maintain accumulators at an inclusive rate per year. 

An interesting detail of the new cars is the controller c, 
which is now quite separate from the steering pillar, and set 
at a slight angle, so as to be within convenient reach of the 
driver. It consists of a revolving cylinder, enclosed in a 
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water-tight aluminium cage, the cylinder carrying a number 
of contact blocks, on which press a row of stationary con- 
tact fingers. As the handle of the controller is turned, 
various electrical combinations are produced, with the fol- 
lowing eight effecta :— 


R. Reverse speed. | 2. Second speed forward. ` 


B. Electric brake. 3. Third a 
8. Stop. 4. Fourth " 
l. First speed forward. 5. Fifth Б 


Each position of the handle isat an angle of 45? with the 
next, and a simple mechanism renders it impossible to make 
an imperfect contact by leaving the handle in an inter- 
mediate position. The controller is adapted to be operated 
by the left hand of the driver, thus leaving the right hand 
free to control the inclined steering wheel. The connections 
for the recuperation of the battery are entirely outside the 
main controller, and are obtained by means of two 
pedals. 

The vehicles are each equipped with three brakes—the 


Fic, 1.—FRAME or САН. 


Fic. 2.—CoMPLETE ELECTRIC TONNEAU or THE BRITISH ELECTROMOBILE COMPANY. 


emergency electric brake applied through the controller, the 
medium electric brake due to recuperation, and pedal- 
operated band brakes on drums on the hubs of the rear 
road wheels. These latter brakes act equally well, be 
the car travelling in a forward or backward direction, 
and when put in action the electrical circuit is automatically 
broken. 

The road wheels are of the artillery type, and are usually 
shod with solid rubber tires, the company finding these more 
reliable than pneumatics, which, however, they will fit if 
desired. Altogether the new vehicles mark a step forward 
in electrical carriage design, the bodies of light construction 
reminding one very much of those found on modern petrol 
motor-cars. The company had also an electric brougham 
of the Lohner-Porsche type on view, the feature of this car 
being that the electric motors are located inside the front 
road wheels, the armatures being fastened to the hubs and the 
stationary fields to the axle. 
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REVIEWS. 


-The Engineering Inder, 1896—1900. Edited by H. H. 

SUPPLEE, B. Sc. London and New York : The Engineering 

Magazine, 1901. | 

This weighty volume is a re-edition of the very excellent 
index of engineering literature which appears monthly in the 
Engineering Magazine, We do not know to what extent, if 
at all, the original index has been cut down. Probably the 
editor, than whom few are better fitted to carry out such a 
work as this, has exercised his judgment in deleting refer- 
ences to subjects which, though at the time they may have 
contained promise of success, have since disappeared from the 
realm of practical everyday problems. Suffice it to say that 
the five years’ index as it now appears is a very good pro- 
duction. By its aid a full list of many. of the more 
important articles on any given subject may be got out, and 
the original article obtained in the back numbers or referred 
toin somelibrary. Such an index is invaluable to the man 
| who wishes {о know what has been 
done in any special subject in which 
he may be interested. 

As a few samples of the book, we 
find no fewer than 20 articles indexed 
on mechanical draught, There are 45 
references to the use of blast-furnace 
gas for power purposes, and nearly 60 
on liquid air. 

Under water -tube boilers, we see 
no reference to the Belleville boiler, 
by which we conclude that the editor 
considers it unworthy of further con- 
sideration. Again, there are 16 pages 
with references to electric tramways and 
allied subjects. We can cordially re- 
commend the volume to the student of 
any subject of engineering practice. 
If anything worth reading on it has 
been written, it will probably have been 
tabulated in this excellent index. 


High-Speed Engines. Ву W. NORRIS 
and Bren Morcan, 2nd edition, 


London: P. 8. King & Son. 1902. 


This second edition appears to be 
the first edition with additional sections 
descriptive of the high-speed engines 
at Paris, 1900, and Glasgow, 1902. 
These are well represented, though we 
hardly think the  Borsig engine of 
2,500 н.р. comes strictly within the 
scope of the title. 

A peculiar engine is the Mertz, a 
double piston engine with cylinders 
placed tandem fashion having oppositely- 
moving pistons with one tubular piston 
rod and two cranks for the outer piston 
rod. A nearly perfect balance is, there- 
fore, attained, especially as regards 
rocking on the longitudinal axis of 
the engine. We are pleased also to find the Sisson 
engine described and illustrated. In this engine а small 
rocking moment is secured by placing the high and low 
cylinders nearer together than their joint radius by raising 
the high-pressure cylinder sufficiently high to permit the low- 
pressure cylinder cover to be removed. The two lines of 
parts are made to balance, the valves are of piston type with 
air buffer, there is splash lubrication with self-adjusting ends 
to the connecting rod, and, finally, there is a large and light 
door, perfectly oil tight and instantly movable, affording easy 
access to the interior. 

The governor is very powerful, and from no load to full 
load and vice versá suddenly applied, less than 2 per cent. 
variation of speed momentarily resulted for 600 amperes on 
an engine 11 in. and 20 in. x 11 in. at 350 rpm. For 
1,100 amperes the variation was less than 3 per cent. In 
every case the settled change was only 5 revolutions. 

There must be some 50 or 60 engines herein described, 
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and by far the greater number are English. One marvels 
where they can all' be used, and where the market is found 
for so many. 

The book gives an excellent idea of the form and principle 
of most of those it describes, and the illustrations are good 
—many of them being very specially good. Anyone who 
wishes to find in condensed form the present status of the 
high speed engine should secure this book. | 


D 
NOTES. 
(Continued from page 342.) 


Institution of Electrical Engineers (Glasgow Local 
Section) .— The first annual dinner of this branch of the Institu- 
tion was held at the Windsor Hotel, Glasgow, on Tuesday, 
February 18th, under the chairmanship of Prof. Magnus Maclean, 
the croupiers being Mr. Henry A. Mavor, vice-chairman of the 
Section, and Mr. W. A. Chamen, electrical engineer to the Glasgow 
Corporation. Covers were laid for a little over 100 guests, and 
among those who sat down were the Lord Provost of Glasgow, 
Prof. Archibald Barr, President of the Royal Philosophical Society, 
and Bailie Maclay, convener of the Glasgow Corporation Electricity 
Committee. 

Bailie W. Maclay, convener of the Glaszow Corporation Elec- 
tricity Committee, proposed the toast of “The Imperial Forces,” 
and this was replied to by Coloncl Archibald Denny. Mr. H. A. 
Mavor proposed “The Lord Provost and Corporation of Glasvow.” 
He said that their Corporation had, above all, recognised electrical 
engineering as a force and factor in the development of their civili- 
sation. They had swept from the streets the dirty old tramcars 
with their mules and horses, and they had viven them in their stead 
what might be described as fairy illuminated palaces, flying along 
at any speed up to 30 miles an hour. They had recognised the 
electrical engineer to the extent of spending three millions of money 
in acquiring his products. He could remember when there were 
only three electrical engineers in Glasgow ; now there was one on 
the front of every tramcar ! He would remind them, however, that 
the electrical industry was only just beginning in Glasgow, and in 
that connection he would like to bring one point to the notice of 
the Corporation. They must not sit down satisfied thinking that 
they were supplying electrical energy as cheaply as it was done 
elsewhere. It was a hobby of his that if the Glasgow Corporation 
would supply the energy for lighting and traction as a complete 
scheme instead of under two separate departments as at present, the 
price of electrical energy could be greatly reduced. It was not fair 
that the user of power should be forced to take his supply from the 
dearest station. | 

The Lord Provost replied in suitable terms, and in the course of 
his speech he said that he rejoiced to think that in the various 
departments of the Corporation in which they used electric energy 
they had achieved no inconsiderable success. He looked forward 
to greater success in the future, and he invited the hearty collabora- 
tion of all electrical engineers in developing this force, and 80 make 
the city of Glasgow a centre from which should go forth all over 
tbe country the products of their genius aud their success. 

Prof. Archibald Barr proposed the ‘Institution of Electrical 
Engineers." 

Mr. R. Kaye Gray, of the parent section of the Institution of Elec- 
trical Engineers, in the absence of Mr. W. E. Langdon, President, 
and Mr. W. Ө. McMillan, secretary of the ІЕ.Е., London, 
replied to the toast by Prof. Barr, and also proposed the toast of 
“ The Glasgow Local Section." | 

Prof. Magnus Maclean replied on behalf of the local section. 

During the evening an interesting programme of .songs and 
recitations was gone through. 


Sulphuric Acid.— Messrs. F. W. Berk & Co., Limited, 
of 1, Fenchurch Avenue, E.C., are supplying a specially prepared 
diluted sulphuric acid for use in accumulators. It is made from 
best Sicilian brimstone and distilled water, and is claimed to be 
specially pure for this purpose. 


Professional Etiquette.— The extracts which we re- 
produce below are from a printed form issued by two municipal 
authorities which recently jointly advertised for electrical 
engineers. 

"In preparing applications, engineers are requested to include 
for the following work :— 

" 1. To advise as to the possibility of the B.O.T. sanctioning the 
erection and equipment of a joint generating station for both dis- 
tricts, secing that each Council has obtained a separate provisional 
order, and that in heither of such orders is there a power of transfer; 
also, if the consent of the B.O.T. can be obtained, what decided 
advantage would be derived therefrom ? 

“ 2. The preparation of the requisite plins, specifications, esti- 
mates, and particulars for obtaining the necessary borrowing powers, 
the consents of the B.O.T. or other authorities, and the conducting 
of such necessary negotiations, &c., in connection therewith, as are 
usually conducted by engineers, 


“3. The designing of the generating station, and the electrical 
equipment of both the electric lighting and the tramway system ; 
also the superintendence thereof. 

* 4, The preparation of the necessary working drawings, surveys, 
and detail plans, and the superintendence of the construction of 
the tramway track, including the bonding, paving, and making 

ood. | 
Ж The Councils will be glad to have thé terms set forth under the 
following heads:— 

" (а) For preparation of plans, specifications, estimates, &, as per 
Clauses 1, 2, and 3. 

* (b) For the preparation of detailed plans, and the superinten- 
dence of the construction of the permanent way, as per Clause 4. 

"Please state also what allowance would be made from your 
terms :— 

“ (с) In the event of an architect being employed by the Council 
to design and superintend the erection of building for generating 
station (exclusive of electrical equipment). 

* (d) In the event of the construction of the permanent way, 
including laying of rails, paving, and bonding being done by the 
Council's men, or contractors, under the superintendence of their 
respective surveyors, or other officers whom the Council might 
appoint for that purpose. i 

“ Applicants are requested to state their previous experience and 
qualifications in regard to both electric lighting and tramway work, 
together with any other details which they may consider likely to 
further their application, and to set forth therein the duties they 
would undertake to perform for the fees or commission required by 
them. 

“ Applications should be delivered to the undersigned, sealed 


and endorsed on cover Tramway and Electrical Engineer, on or 


before," &c. | 

In filling up this extraordinary form, the engincor is to assess the 
value of his services in various capacities, and to schedule his 
respective prices and deductions, as though he were a contractor 
offering himself for sale, ora butcher preparing a carcase for market ! 
Competition is a good thing, no doubt; but who in the world would 
dream of advertising for a solicitor or a consulting physician ? © 
self-respecting consulting engineer, with the slightest regard for 
professional etiquette, could be expected to reply to such an invi 
tation. Our chief regret is that the past conduct of certain 
“professional gentlemen” should have been such as to render 
this condition of affairs possible. i 


Mr. Duddell at the Royal Institution.—The Friday 
evening discourse at the Royal Institution last week was given by 
Mr. W. Duddell, whose subject was Musical and Talking Electric 
Arcs.” The Duke of Northumberland was in the chair, and among 
those present were Lord Kelvin and Lord Rayleigh. The Times 
report states that in dealing first with talking arcs, the lecturer 
showed how the vapour column of the arc varied in size with varia- 
tions in the current which produced it, and was sensitive to both 
very small and very'frequent variations. Hence when the current 
from an ordinary microphone transmitter was added to the current 
maintaining the arc, the vapour column of the latter changed ite 
size.in correspondence with the changes in the telephonic current, 
minute though they were, and set up sound waves in tae sur- 
rounding air, which gave reproductions of the sounds spoken into the 
transmitter. Thus the arc acted as a receiver, and, as the lecturer 
demonstrated to the audience, reproduced sounds spoken into the 
transmitter of a telephone in a distant part of the building. More- 
over, the light given by the arc varied under the influence of such 
a telephonic current, and this fact could also be used to transmit 
sounds. The light of the arc was made to fall upon a selenium 
cell, which was included in another telephonic circuit. Selenium 
being a substance the electrical conductivity of which varied with 
the intensity of the light energy to which it was exposed, the 
variations in the light of tbe arc, though imperceptible to the eye, 
produced variations in the current passing through the second tele- 
phone, which thus repeated the sounds spoken into the first tele- 
phone, though there was nothing to connect the two except the 
beam of light proceeding from the arc. A permanent record of the 
sounds could be obtained, as Runge suggested, by passing a sensi- 
tive film through the beam of the talking arc, and then, having 
developed it, drawing it over a selenium cell with a strong light 
behind it; & telephone connected with the cell would then repro- 
duce the original sounds. In the second part of the lecture Mr. 
Duddell showed how an alternating current could be derived from 
any direct-current arc, without the use of an alternator, simply by 
connecting a self-inductive circuit containing a condenser as a shunt 
round the arc. The only precautions to be observed were that the 
resistance of this circuit must be kept below a certain limit and 
that solid carbons must be used in thc arc. Iu these circumstances 
the arc gave a musical note, the pitch of which depended on the 
frequency of the alternating current in the shunt circuit. This 
frequency could be altered either by varying the capacity of the 
condenser or the self-induction, and the variations required to get & 
given note were a matter of mathematicalcalculation. Mr. Duddell 
showed a small keyboard which inthis way was made to give two 
complete octaves of the musical scale. He poiuted out that the 
alternating current obtained in this simple manner from a direct 
current could be used to exhibit all the phenomena of high- 
frequency currents, and among other experiments he employed it, 
after trinsforming it up twice by ordinary methods, to give the 
Tesla discharge. 


Society of Engineers.—On March 3rd a paper will be 
read by Mr. В. Н. Thwaite, C.E , on “ British v. American Patent 
Law Practice and Engineering Invention." 
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Long Automobile Run.—An American journal, Srience 
and Industry, reports that at Chicago an automobile bas run a 
distance of 1874 miles on one charge of its storage batteries. We 
are no: told the weight of the vehicle or of the batteries, but are 
thankful for the odd half-mile and for the truthfulness that would 
not allow the run to be rounded up to 188 miles. Accuracy in such 
statements is always welcome. 


Electric Omnibus.—It is announced that Messrs: 
C. A. Zadig & Co. have entered into an arrangement with the 
London Road Car Company, Limited, to introduce an electric 
omnibus to carry 26 passengers. It is expected to be ready in three 
or four months. 


Correction.— In our last issue in our © Official Notices," 
& printer's error made us say that the salary offered by the Cape 
Town Corporation for an electrical engineer was £350 per annum. 
This should, of course, read £650, as we stated in our Notes,“ 
page 308. А 


Scottish Electrical Contractors’ Association,—The 
second annual general meeting was held at the ssecretary’s office, 
168, St. Vincent Street, Glasgow, on Monday evening, February 
24th. The chairman, Mr. Wright, reviewed the work of the 
General Committee for the past year. He stated that the rules 
for workmen had bcen accepted by the men's union for one year. 
The Committee had had a meeting with representatives of the 
. manufacturers, and a further meeting was to be held shortly. The 
Association is in a very satisfactory condition, and good is already 
being done. The following are the committee and office bearers 
for the ensuing year, viz.:—President, Mr. Thos. Wright; vice- 
president, Mr. Wm. McWhirter ; secretary and treasurer, Mr. J. M. 
Davies, jun, C.A.; members of Committee, Messrs. Munro, 
9 une Chalmers, King, Richardson, McAulay, Martin, and 
%вріе. | 


Electric Motors for Post Office Work.—It is reported 
in Liverpool that electric motor vans are to be substituted for the 
horse vans which have been used for some time past for a night 
postal service between Liverpool and Manchester. The Govern- 
ment, it is said, have entered into a contract with Messrs. G. F. 
Milnes & Co., of Hadley, Shropshire, for a supply of electric motor 
vans for such postal work. The dimensions of the cars are given 
as 16 ft. 11 in. long and 6 ft. 34 in. wide, with a wheel gauge from 
centre to centre of the wheel tire of 5 ft. 14 in. The cars will, it 
is said, be able to carry a load of 1 ton. 


Progress at Bristol.—On Wednesday last week the 
new electricity works of the Bristol Corporation at Avonbank were 
formally inaugurated. The present instalment of plant comprises 
four Babcock boilers, two 745-kw. Willans-Siemens steam alter- 
nators, and two 165-Kw. steam dynamos, the latter being intended 
to supply power for use in the works. Condensing plant has been 
provided by Messrs. W. H. Allen, Son & Co , and the switch-goar is 
of the Ferranti type. Three trunk mains to Temple Back station 
have been laid by Messrs. Siemens Bros. The scheme for exten- 
sions, which provides for almost indefinite expansion in the future, 
9 85 drawn up by the city electrical engineer, Mr. H.. Faraday 

roctor. 


Appointments Vacant.—A working engineer is wanted 
for the Islington new infirmary ; clerk of works in the Lancaster 
Tramways department; assistant engineer for the Whitby elec- 
tricity department (£100). 

Rubber Gloves.—Referring to a note in our last issue, 
we understand that the Silvertown Company bave made a practice 


of testing their rubber gloves up to 5,000 volts for the last two 
years, the pressure being derived from a transformer. 


THE CENTRAL STATION ENGINEER. 


AN arrangement has been arrived at between the Electricity 
and Tramways Committees of the Southampton Corporation, 
whereby Mr. Н. Е. STREET is appointed tramways engineer, having 
ertire charge of the motors and electrical equipment of the cars as 
well as the overhead work. The Tramways Committee will pay 
£150 to the Electricity Committee for his services. Mr. Око. 
SIMPSON, as traffic manager, will have complete control and manage- 
ment of the traffic of both horse and electric cara. 

Mr. W. Н. BInD has been appointed to the post of improver at 
the Walsall Electricity Works. 

The Town Council of Bridlington has appointed Mr. Lomas elec- 
trical engineer to the Corporation. 

The T.C. of Wrexham has raised the salary of the electrical 
engineer, Mr. W. SILLERY, from £150 to £175. 

The Epsom U.D.C. are considering the appointment of a resident 
engineer on the near completion of their electrical works. Mr. 
dud who has been clerk of the works, is being considered in this 
regard. 

On Wednesday, the 19th inst, at the Wallasey electric station, 
Mr. J. Starkey, shift engincer, was presented with a handsome 
ornamental clock, suitably engraved, it being a wedding present 
given by the members of the staff of the gas, water and clectricity 
departments; and Mr. P. S. Тномгзом, mains engineer, who has 
been appointed as assistant mains engineer at Manchester, was pre- 
sented with a portmanteau and dressing case, as a token of the 
respect. and esteem in which he was held by the members of the 


staff. Mr. Starkey has been appointed to the post vacated by Mr. 
Thompson. | 

Mr. А. E. WILSON, the assistant electrical engincer on the Southend 
tramways scheme, having resigned, it was decided lo engage an 
engineer to fill his place at a salary of £130 per annum, rising by 
annual increments of £10 to £200 per annum. 

Mr. CHARLES FunNESS, who was borough electrical engincer at 
Devonport, has been appointed to a similar position at Blackpool, 
at в salary of £520 per annum. 


NEW COMPANIES REGISTERED. 


Kent Electric Power Syndicate, Limited (72,742).—This 
company was registered on February llth, with a capital of £10,090 in 100 
ordinary shares of £100 cach, and 600 deferred shares of 1s. each, to carry on the 
business of an electric power supply company in all its branches in the County 
of Kent and elsewhere, to adopt an agreement with Т. №. A. Grove, andto act as 
electricians, metallurgical and mechanical engineers, &c. The first seven sub. 
scribers are:—Lord Avebury, 1 ordinary and 2 deferred shares; E. Sisterton, 
26, Side, Newcastle-on-Tyne, 3 ordinary and 6 deferred shares; D. Fox, Магі. 
borough House, Dewsbury, J.P., 1 ordinary and 2 deferred shares; B. L. A, 
Crosbie, 63, Victoria Street, S. W., consulting engineer, 40 deferred shares; 
F. A. Btyant, 22, High Street, Cheltenham, solicitor, 40 deferred shares; 
N. P. W. Brady, 7, St. Helen's Place, H. C., solicitor, 4 ordinary and 48 deferred 
shares; and F. Faithful] Begg, Bartholomew House, Bartholomew Lane, E.C., 
stockbroker, 1 ordinary share. No initial public issue. The number of direc- 
tors is not to beless than three nor more than 11; the subscribers are to appoint 
the first; qualification, 1 ordinary or 50 deferred shares. Registered office, 7, 


St. Helen's Place, Е.С. 
Greville Electric Inventions, Limited (72,837). — This 


company was registered on February 19th, with a capital of £25,000 in £1 shares, 
to acquire the British patents in respect of the electrical] inventions of A. E. 
Greville, as specified in an agreement with the said vendor, to acquire the 
business carried on at 46, Farringdon Street, E.C., as ‘The Greville Engineer- 
ing Works," and at 4, Holborn Bars, E.C., as “The Greville Electric Inven- 
tions," and to carry on the business of electricians, marine and mechanical 
engineers, suppliers of electricity, cycle and motor car manufacturers, &c. The 
first subscribers (each with one share) are:—A. E. Greville, Silverthorne, 
Willesden Lane, N.W., solicitor; Н. E. Greville, 23, Rutland Park, Willesden 
Green, N.W., solicitor ; Mrs. J. Greville, Bilverthorne, Willesden Lane, N.W.; 
Miss. G. A. Greville, 28, Rutland Park, Willesden Green, N.W.; W. A. Greville, 
Silverthorne, Willesden Green, N.W., electrical engineer; H. J. Gartick, 70, 
Balderton Buildings, Grosvenor Square, W., clerk; and Miss C. A. Greville, 
Silverthorne, Willesden Green. o initial public issue. The number of 
directors is not to be less than two nor more than five; the first are A. E. 
Greville and W. A. Greville; qualification (except first directors), £200; remu- 
neration as fixed by the compapy. Registered office, 4, Holborn Bars, E.C. 


CITY NOTES. 


Charing Cross and Strand Electricity Supply 
Corporation. 
THE annual meeting of the shareholders of this company was held 
on Wednesday at the Savoy Hotel, Victoria Embankment, Mr. W. F. 
Fladgate presiding. 
The CHAIRMAN, in proposing the adoption of the report, said he 


‘would first like to refer to the paragraph relating to the net earnings 


in the West-end. They were stated to have been £46,900, but that 
amount included £3,485 brought into the revenue account from the 
previous year, so that the actual net earnings had been £43,414. 
There were two or three matters in the report and accounts to 
which he would like to call the attention of the shareholders. It 
was a great pleasure to be able to say that their progress in the 
West-end districts still continued. The additional lamps 
which had been connected with the company during the past 
year amounted to no less than 27,906, and that was in a 
district in which. there was competition in all parte That 
satisfactory result showed that the company still possessed con- 
siderable vitality, and that there was still an increasing demand for 
electricity in the districts which they had served now for many 
years. St. Martin’s, which was their old original district, had given 
them an increase of 10,159 lamps, which was exceedingly satis- 
factory. The Strand had given them an increase of 15,227, and; St. 
Giles’s and Holborn, which were comparatively small districts, bad 
given them a fair increase. The great value, however, of those dis- 
tricts lay in the fact that they made the company’s area self- 
contained, as without them there would be a considerable gap 
between the Strand and the City. The increase in the sales of light 
had amounted to 31 per cent. over the sales of 1900, which he 
thought was highly satisfactory. The supply of motive power was 
receiving the careful consideration of the directors, and they hoped 
that in the future that would be a source of increased benefit to 
the company. It had increased last year, for whereas in 1900 they 
were supplying horse-power to the extent of 927, in 1901 last year 
it bad iucreased to 1,225; an increase of nearly 32 per cent. 
which was very satisfactory. That was only in the West-end district. 
Passing to the revenue account, he said they showed an elasticity 
and an increase which -he thought was wholly satisfactory. The 
revenue had amounted to £99,715, as against £85,662 last year, or 
an increase cf 16 per cent. He would like to call their special 
attention to the item for coals. It bad more than once been pointed 
out that the consumpcion of coals by their company had not been 
quite as satisfactory as they could wish, and the year before last 
they had to contend with high prices and the difficulty of getting 
good coal. He was glad to say that this year there had been a соп: 
siderable decrease in the price, and also owing to economies which 
had been devised and carried out by their engineer, the decrease in 
consumption had been very great, and alongside with that there bad 
been a large increase in the light sold. In 1900 they sold 5 million 
units, in 1891 they sold G4 million units. They would naturally 
have thought that that would have meant an increased coa] соп: 
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sumption, but actually there had been а decreased consump- 
tion of 459 tons, which meant a saving in money of £8,864. 
Daring the year no less than £6,894 had been spent out of 
revenue in keeping the plant and machinery іп proper 
order, and in addition £9,000 had been carried to the 
depreciation account. After providing for the interest on deben- 
tures and loans, and the interest on the deferred shares, there was 
a satisfactory increase in the balance of profit, which stood at 
£32,165 as against £21,444 in 1900, being an increase of no less 
than 50 per cent. Under those circumstances he did not think 
they need hesitate in recommending a dividend of 10 per cent, 
which would leave £10,650 to be carried forward, being £7,000 
more than they carried forward the previous year. Аз to the reserve 
accounts, they now amounted to no less than £90,000, and if they 
included the share premium account, they would amount to 
£157,000, which, he thought, was a sufficient sum for them to have 
as reserve accounts, and which were a source of very great stability 


to the company. . The sum lent to the Charing Cross and City Com- 


pany, £271,148, was an advance which they might consider as abso- 
lutely fully and satisfactorily secured, for the reason that it was 


being spent on plant, which, when put down, became the. 


property of their company. Не had great pleasure in 
congratalating the shareholders on the rate of the progress 
that had been made in the City. At the beginning of 
the year they were in connection with 3,427 lamps, 
at the end they found themselves connected with 51,836; which 
gave them a revenue of £9,614. They could not expect at the 
beginning of the business that they could start the revenue account 
of the undertaking without some slight loss, but only £766 had to be 
carried forward to the debit of that account. He thought they 
would agree that those results were very satisfactory. With 
regard to the works, the station at Bow was for all practical 
purposes complete, and there was still a very considerable space 
there which would enable them if necessary to double the capacity 
of that station. Machinery was there installed sufficient to supply 
225,000 lamps. The trunk mains from that station to the 
city were laid, and меге now in progress of being 
tested. He hoped it would not be long before they 
would be able to use those mains, and then they would be in 
& position to supply from their sub-stations 225,000 lamps 
through their distributing stations at Ludgate Hill, Cannon Strect 
and Fenchurch Street. The mains which were to be laid in the City 
were already completed in 76 out of the 126 compulsory 
streets in their area, апа in addition they had laid mains in 50 non- 
compulsory streets, 80 they might say that not only had they made 
& good beginning, but that they had made considerable progress 
with the work which had to be done there. They had done an 


enormous amount of work during the last year and a quarter. They 


did not get their Bill until the session of 1900, and since then no 
less than 114 miles of mains had been laid, against the 164 miles 
laid in their West-end districts during the past nine years. Ав 
ahowing the satisfactory progress which had been made in the City, 
he might tell them that ittook nearly five years in tha West-end 
toget the same number of lamps they were now supplying ia the 


City. They had got sufficient area in all their three sub-stations to. 


hold plant and machinery for a very much larger quantity of light 
than they were supplying &t the present moment, and he did not 
think they would require more sub-stations, although they might 
want additional machinery. He was not given to prophesying, but 
he firmly believed that in the course of tbe current yearthey would 
be supplying no less than 150,000 lamps in the City, as fresh con- 
tracts were coming in daily. As to competition in the City, he had 
not the slightest hesitation in saying that there was ample room for 
both companies to supply at & fair price, but they must not expect 
to get the high price obtained by the City Company. In conclu- 
sion, the chairman gave figures showing the progress which the 
company had made during the last 10 years, and said that their 
future prospects were altogether good. Starting with a dividend of 
5 per cent , they had now attained the 10 per cent. promised in the 
original prospectus, and they were thoroughly satisfied with the 
results of their expedition into the City. 

Mr. Јони M. Garri seconded the motion, and the report was 
adopted. | 


Westminster Electric Supply Corporation. 


Lonp SvrrFiIELD, K.C.B., chairman, presided on Wednesday at the 
offices, Eccleston Place, over the ordinary general meeting of the 
shareholders of the Westminster Electric Supply Corporation. 

In moving the adoption of the report and accotnts for the past 
year, the CHaAIRMAN said: I have much pleasure in stating that the 
business of the corporation continues to advance in a very satisfac- 
tory manner. The number of lamps, calculated in 8-c.P., added 
during the 12 months ending December 31st last, taking into 
account the public lighting, were 63,873, which, as stated in the 
report, is the largest number connected in any one year since the 
corporation commenced business. Unfortunately, two very con- 
siderable items in the revenue expenditure, over which your 
directors have no control, show a very large increase. I refer to 
rates and taxes and coal. Under the recent quinquennial valua- 
tion, the former account shows an increase for the year of no less a 
sam than £4,150. At our last ordinary general meeting it was 
stated that we hoped that there would be a cunsidcrable reduction 
in the price of coal, but I regret to say that that hope has not 
been fulfilled. On the contrary, the price of Welsh steam coal 
steadily rose, and it was not until July last that we were able to 
obtain more satisfactory prices. Until July we were forced to pay 
the highest price for coal that we have ever paid, but after that 


vice in maintaining our supply. 


* 


time, Ly taking every advantage of the market, and only making 
contracts for short periods, we were able, to a certain extent, to 
equalise prices. Even then there has been a net increase in our 
expenditure on:coal of over £3,000. Proprietors will, no doubt, 
pear in mind that, working as the company does in the West-end of 
London, it is absolutely necessary that we should use only the best 
quality of steam coal to prevent smoke and other nuisance. Pro- 
prietors will understand that when we tell them we have been on 
several occasions fined, and, therefore, it is important that we 
should use the best coal. Taking these circumstances into con- 
sideration, I feel that your board can congratulate the shareholders . 
of the company on the rate of dividend having been maintained. 
As you will have scen from the report, the public lighting of our 
district has advanced very satisfactorily, and, I think I may fairly 
say, that the lighting ofthat part of the city of Westminster which 
we have undertaken, compares very favourably with that of any 
other London district. We hope that the trunk mains that have 
been laid to connect the Westminster Company's stations with the 
Central Company's station at St. John's Wood will be carrying 
energy for the requirements of the ensuing winter. Meanwhile 
some of the high-tension plant which has been running already at 
Eccleston Place station, has done, and is doing, most important ser- 
The recent issue of cumulative 
preference shares, with the exception of a very small sur- 
plus was taken up by, the shareholders. The board 
regret that there was so small a balance left that they were unable 
to allot any further sharcs to those proprietors who had appiied for 
an extra number should there be any surplus. The extra applica- 
tions exceeded 35,000 shares, whereas the whole issue was only 
30,000. Ido not think that there are any other matters to which I 
should refer, but we shall be pleased tv answer any questions that 
may be asked. I therefore beg formally to move: That the report 
and accounts for the past year be received and adopted.” 

Mr. Boutnots, M.P., seconded the motion. / 

Mr. Regn asked for further details with regard to the item for 
sundries. He noticed that it stood at the sum of £12,000, as com- 
pared with £5,000 in the previous accounts. 

The Secretary said the items were made up as follows :— 
By depreciation of mains, £10,927 6s.; meters and instruments, 
£3 19s. 9d.; and plant, £1,201 9s. 3d. 

Tne report was then adopted. | 

The CHAIRMAN moved that a dividend be declared for the half- 
year at the rateof 11 per cent. per annum free of income-tax. 

This was seconded by Mr. Havzs FisHER, M.P., and carried. 

Lord Kinnainb moved the re-election of Capt. Bax as a director, 
and this was agrecd to, as was a motion by Mr. WALLAch, K.C., for 
the re-clection as a director of Mr. Browne Martin. 

Mr. GourpiNG, I. P., said the success of the corporation was 
undoubtedly due to the zeal and ability with which the directors 
and stati had carried on the business. It would be remembered that 
there were about 400 shares remaining from the last issue of ordinary 
shares, and this amount was too small to be distributed round 
amongst the shareholders. He moved that the shares be issued to 
the directors, officers and staff of the corporation. 

Mr. WIEDEMAN seconded the motion. 

Mr. REED: You mean at par? 

Mr. GourpiNG: That is my intention. 

The motion was carried, and the CHAIRMAN, in thanking the 
shareholders, said the staff worked well together under Prof. 
Kennedy and the other chiefs of departments, and it would be 
gratifying to them to have some recognition of their services. 


Telegraph Construction and Maintenance Company, 


THE report of the directors for 1901, to be submitted to the meeting 
on the 4th prox., states that the accounts for the year show a net 
profit of £105,695, after charging the interest on the debentures. 
To this sum must be added £75,564 brought forward, making a total 
of £181,259. From this amount is deducted the interim dividend 
of 5 per cent. paid July 16th, amounting to £22,410, leaving £158,849 
to be dealt with. Of this sum the directors propose to distribute a 
dividend of £1 4s. per share, together with a bonus of 12s. per share, 
absorbing £67,230, being at the rate of 15 ‘per cent., and making, 
with the amount already paid, a total dividend and bonus for the 
year of £2 8s. per share, or 20 per cent., leaving £91,619 to be 
carried forward. The business of the company has been satisfactorily 
maintained during the year, and the factories at Wharf Road and 
Greenwich have been fully occupied in the manufacture of sub- 
marine telegraph cables and of insulated wire. The company’s 
steamships have been actively engaged in the laying of submarine 
cables and also on cable repairing operations. The directors have 
entered into a contract for the building of a cable steamer, which 
has been named the Colonia. This vessel was successfully launched 
on the 14th inst. The Colonia is abnut 7,700 tons register, and her 
cable gear, machinery aud general arrangements are of the most 
recent designs, and include the latest appliances for facilitating the 
work on which she will beengaged. The directors propose to add a 
further sum of £20,000 to the pension fund established in 1899 for 
the benefit of the company's staff. 


Kensington and Knightsbridge Electric Lighting 
Company. ' 


Tne directors’ report to be presented at the meeting to be held at 
5, Great George Street, Westminster, on Wednesday, March 5th, at 
4 p.m., reads :— 
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“Тһе directors submit to the sbareholdors a statement of the. 


accounts of the company, together with a report of the position of 
the undertaking at the end of the year 1901. During tho year the 
number of houses and shops connected with, the system has 
incressed from 2,324 on December 31st, 1900, to 2,605 on December 
31st, 1901, while the number of lamps calculated on the usual basis 
of 8 c.P. has increased from 199,098 to 222,158. The renewal 
account now stands at £33,266 14s, being an increase of 
£292 3s. 8d. over the amount of the account at the cnd of the 
previous year. After providing for the amount placed to 
renewal account, and after paying the dividends on the 
6 per cent. first preference shares to June 30th, 1901, 
on the 5 per cent. second preference sharcs to September 30th, 1901, 
and an interim dividend at the rate of 10 per cent. per annum on the 
ordinary shares for the first half of the year, the balance standing to 
the credit of the net revenue account for the year 1901 is £9,215 
58. 3d. Of the above sum £1,500 has been appropriated to the pay- 
ment of the first preference dividend to the end of the year, and 
£625 has to be set asido to meet the portion of the dividend on the 
second preference shares accrued to the same date. It is proposed 
to pay out of the balance of £7,090 5s. 3d. a further dividend on the 
ordinary shares of 5 per cent. for the past half-year, making, with 


the interim dividend paid on August 8th, 10 per cent. for the year. 


This will leave a balance of £1,840 58. 3d. to be carried 
forward. The directors bave the pleasure to report that the 
new generating station, which has been constructed in conjunction 
with the Notting Hill Electric Lighting Company, Limited, 
and which was available for a partial supply during the early 
part iof the year, has been constantly used during the past nine 
months. Since the supply from Wood Lane has been available by 
means of the transformer station at Albert Hall and by other trans- 
^ formers at Kensington Court, which have replaced some of the steam 
power at that station, the battery station at Queen's Terrace Mews 
has been dismantled. The first cost of the batteries and plant, less 
amounts realised by sale, has been written off through the renewal 
account. The freehold of the property in Brompton Road 
reviously held under leases has been acquired; the cost of the 
eases is written off from the sinking fund for leasehold property. 
It is with deepest regret the directors have to formally announce 
the death of Mr. Granville Ryder, who, from its formation, until his 
retirement in the Spring of 1901, had been chairman of the 
company, and they further have to announce with equal regret, 
the death of Mr. A. S. Bolton, who bad been a director 
of the company from its foundation. They have filled the 
vacancy caused by the death of Mr. Hyder, by the election of 
Mr. G. H. Hopkinson, who had been previously on the board, and 
of whose services his colleagues entertained a high appreciation ; 
they now recommend the confirmation of their choice by his re- 
election at tbis meeting. With respect to the vacancy caused by 
the death of Mr. Bolton, Colonel R. E. Crompton, C.B., who bas 
resigned his position as advisory engineer, has been elected to a seat 
on the board, and the directors now recommend the confirmation of 
their choice by his re-election. The remaining directors are Sir 
Frederick Bramwell], Bart, F. R. S., who, on the retirement of Mr. 
Ryder, was appointed by his colleagues chairman of the company, 
Sir Charles Grant, K.C.S.L, and R. W. Wallace, Esq., K. C. Mr. 
Wallace retires under the articles of association, but is eligible and 
offers himself for re-election. The auditors, Messrs. Price, Water- 
house & Co., offer themselves for re-election." 


Northampton Electric Light Company. 


ALDERMAN F.H. THORNTON, who presided at the annual meeting 
on the 15th inst., referred to the large fall in the cost of coal, and 
the great economy effected by means of the water softener. These 
benefits-had led to the increased dividend. £800 had been set 
aside for reserve, and this was the largest sum they had ever ect 
aside for that purpose. The coal bill was £500 lower than in the 
previous year, and the sale of energy was £700 higher. The 
speaker proceeded to show that their efforts to encourage the 
demand for motive power were meeting with success, The report 
was adopted. | 


Western Telegraph Company.— The directors have 
declared an interim dividend of 3з. per share (6 per cent. per 
annum) for the quarter ended December 31st. The transfer books 
will be closed from March 14th to 20th. 


Northwich Electric Supply Company. 


In their fourth annual report the directors of the company state 
that the number of consumers has increased to 292, compared with 
246 in the previous year. The motors added in November at the 
works on the Weaver were giving great satisfaction, and would be a 
source of considerable profit. Another large motor was being 
installed at the leading shipbuilding yard. Owing to the increased 
demand for electricity, both for light and power, the directors con- 
sidered it necessary to further cxtend the works and put down 
additional plant, апа for this purpose they proposed to issue £5,000 
of further shares, out of the £10,000 still unissued. After making 
all payments, and carrying sums to depreciation and reserve 
accounts, a net profit for the year of £690 4s. Id. remained. 
With £92 8s. 11d. brought forward from last year, there was £782 
138. available for distribution. From this the directors recom- 
mended the payment of a dividend at the rate of 44 per cent. 
per annum. This would absorb £675, leaving £107 13s. to be 
carricd forward, 


The annual meeting of this company was held on Monday 
under the presidency of Mr. T. Ward. The chairman said 
that gradual progress was maintained, and that the number 
of lamps in use was !now 12,510 8-cP. as compared with 
607 in the first year of the company's existence. The installation 
of motors had been a feature during the year, and the CHAIBMAN, 
in moving the adoption of the report, commented upon the fact 
that Northwich possessed the first two electrical swing bridges in 
the kingdom, and that the Weaver Navigation had recently com- 
menced to work the whole of their machinery by electrical power. 
It was found necessary to extend the works, and 45, 000 further 
share were to be issued. After writing off £30 from preliminary 
expenses, and £43 off free wiring account, and setting aside £350 
for depreciation, making with the £305 previously set aside a 
reserve fund of £655, the net profit for the year was £690. 
The directors recommended the payment of a dividend of 44 per 
cent., which would absorb £675, and the carrying forward of 
£107. 

The balance sheet was adopted, and Mr. W. M. ВЕскЕтт, in reply 
to questions and criticism as to the expenses, aaid as compared with 
the previous year, the income had increased 27 per cent., aud the 
total expenses had only increased 18 per cent., while the works 
expenses had only increased 154 per cent. The total expenses of 
the company amounted to 2:62d. per unit, which was very much 
lower than any other company in England. The average allowance 
for depreciation was 1} per cent., but they had allowed nearly 2 рег 
cent., and in addition they were keeping up the plant in proper 
order by means of current expenditure on repairs. They beat any 
other company burning fuel in the kingdom. ` 

On the motion of Mr. RAYNER, seconded by Mr. ELAu, it was 
decided to vote the sum of £100 to the directors in recognition of 
their five years' service during the existence of the company. 

Mr. T. Ward and Mr. Saner (engineer to the Weaver Navigation), 
were unanimously re-elected as directors. The latter, in reply, 
made an interesting speech. The company was, he said, not merely 
а pioneer company in that district, but was a pioneer company in 
the whole of the kingdom, for from first to last there was not an 
atom of steam used. "Throughout, they had adopted the Mond gas, 
which, although well known in the Northwich district, was 
practically unknown in the rest of the country. They had solved 
the problem of how to do without unsightly, smoky chimneys, and 
he recommended the consideration of this fact to the local 
authorities. 

The meeting closed with a vote of thanks to the directors, and an 
intimation that in issuing fresh capital, preference would be given 
to existing shareholders. 


Edwards Air Pump Syndicate, Limited. 


Мв. C. W. MILNE presided at the meeting of this syndicate on 

21st inst, and in,moving the adoption of tbe report, referred in 

some detail to the success which the pump had made during the 

year, especially among electrical engineers. The growth of the 

. was also referred to, and a 5 per cent. dividend 
eclared. 


Marconi’s Wireless Telegraph Company. 


THE fifth ordinary general meeting of the shareholders of this 
company was held on Thursday of last week, at the offices, 18, 
Finch Lane, Cornhill, Sir Charles Evan-Smith, K.C.B., presiding. 
The CHAIRMAN, in proposing the adoption of the report, said that 
since they last met the chief event of the year had, of course, been 
the transmission of signals by wireless telegraphy at the company's 
station in Cornwall, to St. John's in Newfoundland, a distance of 
over 2,000 miles. That was an achievement which they might 
fairly state startled the civilised world. It marked an enormous 
stride forward in the development of the Marconi system, and it 
seemed calculated to effect suck drastic changes in international 
communication, that it naturally called very wide-spread comment 
and criticism into existence. It was not unnatural that those 
interested in the cable companies should especially direct their 


- attention to the present alleged shortcomings of wireless telegraphy, 


and the board on their part had not failed to read with all the 
attention they deserved those criticisms. But while welcoming 
them, and, indeed, while welcoming criticisms from whatever 
quarter they might come, they were of opinion that the point of 
view from which to regard wireless telegraphy was that from which 
they endeavoured to supervise the operations of the company, viz., 
that it was a system which was day by day shedding its defects, 
and day by day steadily and surely progressing towards its perfect 
adaptation to mect all the wants of the community at large. The 
criticisms launched against the system fell chiefly under two heads 
—the low-speed of working, and the absence of any secrecy in com- 
munication, but those criticisms were, naturally subject to the 
remark that the same genius that had overcome the initial difficulties 
of wireless telegraphy by sending messages over an intervening space 
of 2,000 miles, might with some confidence be relied upon to remove 
the defects alluded to, and on which such stress had been laid. Any 
hour or moment might bring forward fresh discoveries which 
would render hostile criticism of that sort nugatory and 
ineffective. The board considered that they had good reason for 
relying with perfect confidence on the genius and determination of 
Mr. Marconi to secure for the system each aud all of the advantages 
of which he bad more than once indicated tbe probabilities. They 
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believed that nothing could now withstand bis ultimate and com- against an infringementof the monopoly claimed by H. M. s Postmaster- 
plete success in all directions. On many grounds the operations General. Ав summarising the alleged objections to my system on 
thors proceed to found the statement to which I have 


ol the past year must be considered as aatisfactory. They were which their au 
ight now be considered the standard alluded, that it is without genuine commercial basis, 1 will take 


throughout the world. Numerous coast stations had two so-called expert opinions cited by Sir John Wolfe Barry & week 
deen erected in Great Britain and at many stations throughout the or two ago in his address from the chair to the shareholders of the 
universe, and the agreement with the subsidiary undertaking—the Eastern Telegraph Company, and quoted also by Mr. Francis Bevan 


Marconi International Marine Communication Company, Limited, at the meeting of the Anglo-American Telegraph Company: Allow 
me to read them to you. The first runs as follows :—“ Causes of 


would, in the courte of time, really render it imperative for the 

ire mercantile marine to use their instruments. Passengers of all disturbance, which may, or may not, be remedied in the future, are 
nstions would ben efit iby the adoption of the system, to the ex- at present existent, and fatal to the establishment of a practical and 
clusion of all other systems, for no other system could now become. reliable system of commercial (wireless) telegraphy. Iam, there- 
of any practical use to ships at sea. So far as long-distance traffic fore, very clearly of opinion that submarine cable enterprise has 


e, but at the same time nothing to fear, in a commercial sense, from the competition of 
orking, gthoric telegraphy.” The second reads thus o the best of my 
belief, submarine cables will for a long time be pre-eminent for the 


was concerned, they feared rivalry from non 
they believed that there was ample room for profitable w 


toth by the cable companies and by their system, and that wireless 

hy would result in new sources of revenue being opened up purpose of long-distance telegraphy. It is manifest that wireless OF 
to the various cable companies. open methods cannot compete, in point of secrecy OT certainty, with 
Mr. MARCONI here addressed the shareholdera as follows Among closed or cable methods, and could only compete with them in point 


tly appeared in the Press with regard to of speed and accuracy by aid of great improvements and new inven- 


the progress of my aystem of wireless telegraphy, and in particular tions involving little less than discoveries.” The firat of these 


with regard to my latest tests over long distances, so much of a passages which I have read to you ig from the pen of Bir W. H. 
contradictory ог distorted nature has been printed that I have Preece; the second represents the opinion of Prof. Oliver Lodge. 
thought that a concise and authoritative statement on the subject Now, as these utterances have been quoted as illustrative of the 


from myself might form 4 fitting part of the ordinary business of highest expert opinion, and gince their publication, have furnished 


mi-hostile to my system and 


this meeting, at which I am very glad to be present. I shall first refer, the text for many paragraphs at least se 
if you allow me, to my e riments in the transmission of to the work of this company, it becomes interesting to inquire what the 
tween England and Newfoundland. It is NOW qualifications of these gentlemen for the criticism of my system of 


wireless signals be 
nearly two years since, in -consequ 
recently introduced into my system, it was agreed that à 


ence of improvements then wireless telegraphy may be. Sir W. H. Precce 18, 1 believe, а gen- 
trans- tleman with various claims to scientific distinction, but whatever 


his attainments in other walks of science, Iregret to say that tbe 


Atlantic experiment should be made by means of two large power 

stations, though at the same time I decided against any immediate most careful examination reveals absolutely no testimonial to his 

disclosure of our determination, since I was not desirous of entering competency for this most recent of his undertakings. Such know- 
at least three years old—a 


npon à discussion of the subject until I could satisfy myself by ‘ledge of my work as he may possess is 
lished. As you are all now very long period, 1 would remind you, in the brief history of my 


system. Three years ago, the most important adjunct of its later 
the tuning of installations, bad not yet been introduced. 


itio make the experiment The system was, in a word, in its infancy. I am not sure what 


to expect that we should be in a position to m 

under favourable conditions. An unfortunate accident to the masts opportunities Bir W. H. Preece had of studying iti at work during. 

at Cape Cod seemed likely to postpone the same for several that early stage, but I can assert positively that he has been in no 
nity whatever of studying its 


repairs there were being carried out I would use а purely tem- practical working since the changes, amou 


porary installation in Newfoundland for the purpose of trans-Atlantic tion, which have been accompli 
be able to judge how Of the conditions under which the system ig now worked, Bir 


experiment, from which I might, at auy rate, 

far the arrangement of the atation in Cornwall had been conducted on W. H. Preece ia, in fact, wholly ignorant. regret to say that, 

right lines. This experiment was, as you know, made last December, tinguished as Dr. Lodge may be a8 8 professor of physics, Or a8 & 

and it is & great pleasure to me to be able to inform you that it student of physical phenomena, the same statement applies also in 

was successful. In view, however, of the action which the Anglo- his case, so far a9 my present system of wireless telegraphy is con- 
American Telegraph Company saw fit to take at the time, and of cerned. Notwithstanding Dr. Lodge's early and felicitous appre- 

‚ the abundance of sites available elsewhere than in Newfoundland, ciation of myself as “a young man with a secret box and a sense 
it was thought undesirable to continue experiments which, especi- of humour,” he has, I believe, developed a commercial interest in 


ally if we had attempted to carry out commercial work prior to the wireless tel 
expiration of the Anglo-American monopoly in Newfoundland, published, and has taken о 
seemed not unlikely to land us in litigation, but I am glad to add aubject, although, so far as I am aware, DODÉ of them are at 
be continued without loss of time, with stations both in Canada, wireless telegraphy. However this may 
where we bave been met with the most generous encouragement om opportunity of seeing and familiarising himself with the working 
the part of the Government, and in the United States. To set at of any of my 8 paratus of a type later than that which was in use 
test what I cannot help calling 4 somewhat ill-informed doubt in the year 1899. In that year, he had, I remember, an opportunity 


which I am told has been expressed in some quarters, І may men- to observe the working of the earlier type of apparatus between 
tion that my next series of testa will of course include the transmis- Dover and Boulogne, upon the occasion of the meeting of the 
ood enough to 


sion not only of single letter signals but of words also and messages. British Association in the former town, and he is g 
The letter З being the easiest signal in the Morse code to transmit, mention in one of his books that it then “appeared to work de- 
ith my initial tests not only in pendably. One might have supposed that Dr. Lodge, writing three 
but always when 1 have ears later upon that observation, would have at least been able to 
admit the conceivability of that samó “ apparent” reliability ee 


much greater than I bad previously attempted. Over a year ago, been in the meantime somewhat developed and increased. So 


when I succeeded in transmitting signals over a distance of 200 as the passages which I have read to you repre 


as a signal in the preliminary testa. As for the suggestion that will have apparently to be achieved to some extent, despite the 
1 [ i opposition of enormous vested interests, nothing analogous to which 
for the signals which 1 had pre-arranged should be sent to was in existence to handicap the early progress of the established 
me at fixed intervals and in definite succession, I should cable system. I have mu 
consider myself very unfit to occupy my present position assumed by а certain portion of the press 
if my experience in the matter did not enable me to charac- system, which, though new, is, I am convinced, 
it as ridiculous. I pass io another subject upon which that, I trust, to the permanent benefit of humanity at large, even 
there has appeared, of late, in the press, а great deal to wbich my though, unfortunately, no rise may be caused by it in the price 
last remark has equal application. I refer to the statement to of cable stock. І say 4 portion of the Press, for the tone 
which currency has recently been given among heated partisans of to which I refer has, in fact, I may almost say, been con- 
those cable interests. that have chosen to see in my work & menace fned to а portion of the English electrical press which 
to themselves, the statement, namely, that my system is without seems vowed to the exclusive support of cable interests, 
uine commercial basis. 16 has also been asked why, since we whilst from the technical Press of other countries, especially 
are able to transmit signals over such а considerable distance 88 from that of Canada and of the United States, 1 have 
2,000 miles, we have no regular work in hand over such compara received much gympathetic appreciation and encouragement for 
tively short distances as that, between England and Ireland? I will which I have felt warmly grateful. The reprinted report which you 
deal with the latter point first. The reply to it is, that my have in your hands of the proceedings at a gathering of the 
system is, un fact, available over such distances across веа аз those American Institute of Electrical Engineers, as reported by the 
l 


named, and that the sole and simple reason why it is not in com- Electrical Review of New York, will, I think, sufficiently illustrate 
mercial use between England and Ireland, or parts of these countries, my point. I must also, however, cordially recognise the 
is to be found in the monopoly of telegraphie communication within aympathetic and encouraging tone in which most of the great 
the United Kingdom claimed by the ritish Post Office. This English daily papers, such as the Tines and many magazines, have 
monopoly, however, not extending to telegraphy with places out- written concerning my work. I have endeavoured to find in these 
side the three-mile limit, there is nothing to prevent our under- criticisms some consolation for the pungency of those of an opposite 
taking commercial work with ships at sen, ог, a8 we believe, we character. So far, however, it has not seemed necessary for us to 
shall shortly be in a position to undertake it, with Canada and the start a paper of our own for the ex parte presentment to the public 
United States. Up to the present, however, whenever we have of our views, prospects and opinions. 1 pass now to the main items 
been sus сей of an attempt to do any commercial work within of these indictments of my system, which, if they could, would dis- 
tbe t E- mile limit, we bave not failed to receive а communication qualify it as a commercial system, and particularly as à commercial 


from the Post Office authorities warning us, under pains and penalties, system for use Over long distances, on the grounds of lack of secrecy) 
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of speed and of generalreliability. Well, gentlemen, bare facts are 
the best answer to allegations of this sort, so I shall simply mention 
that so far from these suggestions which have been widely made in 
what I may call cable circles being true, my system is at the present 
moment in precisely that permanent use which they would deny it, 
upon over 70 ships, and at 25 land stations in. regular every- 
day work. Nor, it must be admitted, do all, even in 
those same cable circles, appear to be insensible to the 
weight of such a consideration as this, since, as I 
was interested to note, Mr. Ward, the chairman of the Commercial 
Cable Company; stated before the Pacific Cable Committee of the 
American Congress that if the.result of my trans-Atlantic experi- 
ment had been known earlier, he doubted whether the new Pacific 
cable would have bcen undertaken. One failure, indeed, I regret 
to have to chronicle. I refer to the operations of the local com- 
pany which was formed nearly three years ago to work the system 
in the Sandwich Islands. That failure, however, was wholly due 
to the inferior class of the operators—frequently ignorant half- 
breeds and negroes—whom the Hawaii Company was ill-advised 
enough to employ for reasons of very false economy. It casts no 
discredit on the system, but only on a company for whose opera- 
tions we werc in no way responsible, and I do not think that it is a 
matter which we need allow in any way to disturb us. Returning 
to the question of commercial working, I may mention that it is no 
uncommon thing for the messages passing to and from a liner, 
cither outward or homeward bound, to realise, apart from service 
messages, a sum of from £30 to £40. Upon a recent arrival of one 
of the American liners in home waters no less than 8,050 words 
were transmitted and received within the space of 16 hours. I 
would point out that if in each complete day of 24 hours only that 
same number of words should be transmitted between two of our 
trans-Atlantic stations—and the supposition is surely not an 
extravagant one—that, at 6d. а word, would represent an annual 
income of over £73,000 from each pair of such stations, of which 
in the first instance we are proceeding to instal two pairs I 
think it is obvious from such facts as those I have mentioned, 
and as are presented to you in concise form in your 
directors’ report, that the allegation that we are not working on a 
commercial basis is incorrect. As to the general trustworthiness of 
the system which Messrs. Lodge and Preece seem to doubt, I may 
remind you that even upon its earlier initial working, so long as 
three years ago, the Deputy Master of Trinity House, reporting on 
its operation at the East Goodwin Lightship, publicly stated before 
the Institution of Electrical Engineers at their meeting on March 
22nd, 1899, that he had never known it once to fail, though, if failure 
there had been, it must have come to his knowledge. The U.S. 
Consul at Ostend, in Belgium, also, as I see by a report that 
appeared in the New York Electrical Review on December 20th, 
1900, reported to his Government that the system, as in use upon 
the Belgian mailboats, worked as reliably asany ordinary land wire 
station. I remark, allow me to say here, a noticeable change in the 
character of the objections on which this old charge of absence of 
commercial practicability in my system i8 now based. Three years 
ago we were met chiefly by allegations of material difficulties which 
have, however, in the event, proved to be purely hypothetical. At 


the time, as I remember, when the first wireless messages were ` 


transmitted across the English Channel, a certain sensation was 
caused in the cable world, and it was freely stated that to secure 
the transmission of messages across the Atlantic Ocean I should 
require poles something like 200 miles high. I hear nothing of that 
sort now. Instead, we have such statements as those to which I have 
been calling your attention relative to speed, secrecy, and so forth. 
The wish is sometimes father to the thought, as we know, and one 
is really tempted to see in the old proverb some explanation of 
the ready way in which these new objections are—I can only say — 
imagined. With regard to the speed of wireless transmission, I 
have seen it stated to be six words a minute, whereas, in the same 
space of time, by cable across the Atlantic, about 40 words can be 
transmitted in the most favourable case, a more ordinary speed 
being less than half tbat number. In point of fact, with iny latest 
upparatus I am able to transmit 22 words a minute, and I need but 
observe that in the carly days of the cable system the transmission 
of even one word a minute over a cable was only accomplished with 
great difficulty. I am not sure, therefore, that their present accom- 
plishment, after 50 years' development, provides an altogether over- 
whelming comparison with my own 22 words а minute after not 
many more than the same number of months. Also one most 
important fact must be borne in mind, that whereas the speed of the 
submarine cable is directly affected by length, the speed of working 
of the wireless system is not affected in the least by distance. It is 
just as easy to work at a high speed across the Atlantic or across 
the Pacific as to work across the English Channel. With a submarine 
cable, however, unless the outlay on copper is increased in almost 
geometrical proportion, the speed of working over a long distance 
is relatively shortened. I have reserved till last the objection 
which, were it well based, would be the most serious that has been 
brought against my system, viz. that under it the secrecy 
of messages is impossible. I am not disinclined to admit 
that in the earlier stages of the system's development this objec- 
tion might have been advanced with some cause, to remove which, 
accordingly, became an important object of my researches. I am 
happy to state that these have been successful, and that to the 
latest phases of my system that objection has become to all practical 
intents and purposes entirely inapplicable, the difficulty in question 
having been found to be satisfactorily overcome by the adoption of 
syntonic devices. These are not employed as yet by the British 
Admiralty, but Iam sure that you will be pleased to learn that I 
am now able to transmit messages between England and Ireland, 
i.c., over a distance of 200 miles, as I am confident of being able to 
do it with equal, if not even greater, facility across the ocean with- 


- 


out interfering with, or, under ordinary conditions, being interfered 
with by any ship working its own wireless installation between my 
stations or elsewhere. As an illustration of the point to which 
tuning has been already developed, I may mention that the Lizard 
station is at present able to work with ships without suffering any 
interference at all from the contemporary working of the big power 
station at Poldhu, only seven miles away. The latter, apart from 
tuning, would entirely prevent any such independent working of 
the Lizard station. I will not say that under no possible combina- 
tion of circumstances could such a wireless tuned message be tapped, 
or interfered with, but I would remind you that such a statement 
would be no more true of cables and telephones than in the case of 
my wireless system. One would imagine from all this talk about 
secrecy, and freedom from interference, that these were the absolute 
possessions of the cable system. Nothing, of course, could be more 
inaccurate than such а sypposition. As an instance, I may remark 
that only about two years ago at Cape Town it was found impossible 
to work the cables landing there during the hours when the 
electrical tramways of the town were running, and the matter 
became subsequently the subject of litigation between the com- 
panies concerned. Again, Prof’ Lodge himself, in a report of his 
experiments in magnetic space telegraphy, mentions that one of 
their results was to interfere with the working of the ordinary 
wire telephone system in the city of Liverpool. Sir W. H. Preece 
has also published results which go to show that it is possible to 
pick up at a distance on another circuit the conversation. which may 


. be passing through a telephone wire., Again, when a few years 


ago, at Deptford, an accident occurred to the electric lighting 
station through the earthing of some high tension conductors, so 
much disturbance was caused in telegraph circuits all round, that 
it became the occasion of great inconvenience.throughout the 
London district, and effects of it were felt so far south as Paris and 
so far north as Leicester. All this goes to show that the estab- 

lished methods of wire telegraphy and telephony are liable, in a 
certain measure, to accidental or wilful interruption caused by dis- 
turbing currents and inductive effects which may, to use a popular 
expression, be let loose in the vicinity. When working wireless 
telegraphy for the America Cup yacht races, we were subjected to 
the wilful interference of a certain party, whose aims were openly 
exposed by the New York Herald. As for cable interruptions, I 
cannot open a technical journal any week without finding a list, 
more or less long, of cable interruptions in various parts of the world. 
In the case of the Atlantic cables, it is true, such interruptions 
are not apt to be felt, for the simple reason that there are 
13 or 14 cables laid across that part of the ocean, and even if two 
or three broke down the traffic would go through those that 
remained intact without the public noticing any delay. But in 
parts of the world where communication is dependent upon a single 


cable, as in many parts of South America and elsewhere, for 


instance, to take an example near home, in Jersey, where the cable 
service was interrupted only the other day, very great inconvenience 
is frequently caused by cable breakdowns, which if they are 


-sufficiently frequent now, were vastly more numerous, of course, when 


cables were still at a stage corresponding to the present point of 
development of wireless telegraphy. Cables, too, are apt to be cut, 
and are subject to the numberless risks of interruption from which we 
Imve seen them suffer so frequently during the course of the present 
struggle in South Africa. I leave England the day after to-morrow | 
for Canada, for the purpose of concluding certain business negotia- 
tions, already settled in principle betwecn ourselves and the 
Government of the Dominion, from which I received during my 
recent visit the most kindly and appreciate welcome. 1 expect to 
be back in England about the end of March, and if, after my return, 
either Sir W. H. Preece or Prof. Lodge, being of the opinion that 
within a space of, вау, a week, after due notice given to me, he 
could succeed in intercepting and reading messages to be provably 
transmitted by me at stated times within that period, between two 
of my stations, if I say, either of these gentlemen would like to try 
the experiment, I shall be happy to place any adjacent station of 
mine at his disposal for the purpose. If he should prefer to conduct 
his operations from a ship, he would, so far as I am concerned, be 
quite welcome to do so. In either case, I should expect a 
result which might convey to the shareholders of the Eastern 
Telegraph Company « somewhat more accurate idea than they seem 
to possess as to the exact measure of the competency of their learned 
advisers to pronounce an opinion upon my present system of wirc- 
less telegraphy. Gentlemen, I apologise for having detained you so 
long. Iam glad, however, to have been able to speak to you with 
such assurance of the past, and with such confidence of the future of 
my system. I believe that Iam not given to over sanguine expecta- 
tion or to exaggerated speech, and I trust, therefore, that I may be 
suspected of neither, if, in conclusion, I venture to express the 
extreme gratification which it affords me to be associated with the 
development of a system despite our critics, a commercial system 
—of wireless telegraphy, from which, however, I confidently antici- 
pate greater results even than the payment of that substantial 
dividend for which I believe we may soon look, and which is, 
naturally, the tirst object of a commercial company like our own— 
results, namely, in good service not only to this Empire, but to the 
whole of the civilised globe, to be achieved, as such service indis- 
putably is achieved, by the placing of new means of communication 
at the disposal and within the reach of an indefinitely wider public 
for social as well as for commercial ends, by new benefits conferred 
upon the great shipping intcrests of this and other countries, 
and by а diminution in loss of life and property at sea. Ву the 
cheapening in the method of communication between them, I think 
we may also fairly claim that we arc doing something to strengthen 
the bond that unites the two great English-speaking communities of 
the world. 
The report was adopted. 
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Oxford Electric Company. 


Tuz directors’ report, to be submitted at the general meeting, to | 


le held at the Randolph Hotel, Oxford, on Friday, March 7th, 
reads as follows :— 


The directors beg to submit their report and accounts for the year ending 
December 81st, 1901. The revenue account shows a profit (inc uding £155 
ls. 10d. brought forward from last year) of £5,966. After providing £2,050 
15a, 4d. for debenture charges and other interest, and writing off £450 бв. 5d. on 
account of hire purchase installations, the available balance net profitis £8,464 
1%. 3d., which yoor directors propose to appropriate as follows :—In payment of 
s dividend at the rate of 5 per cent. per annum on the share capital, £7,805 
9, 9d. and in adding £500 to the reserve and the renewal of plant account 
(which will then amount to £2,500), leaving £109 16s. 6d. to be carried forward to 
next year’s account, Since the last report, 7,198 8-c.r. lamps (or their equiva- 
lent) have been connected to the mains. The largest number added in any 

revious year has been 4,564 8-c.p. On December 81st last the total number of 
amps on the system equalled 40,458 6 с.р. The number of units sold has been 
nearly 18 cent. more than in 1900, and the revenue from sales by meter 
shows an increase of £1,890 10s. 8d. over that of the preceding year. To meet 
the increased demand, a new unit of 225-kw. capacity has been installed at 
Omey Works, and three additional transforming stations, situated in George 
Street, Christ Church and Walton Street, have been erected and equipped. To 
cope with the North Oxford demand, another sub-station is in course of con- 
struction in Staverton Road. In addition to the increase in the high tension 
system of mains to connect the new transforming stations with the generating 
station, the distributing mains of the company have been extended in the 
Hanbury, Woodstock, Chalfont, Keble, and Staverton Roads, and in St. 
Aldate's and Oriel Streets for the supply of Christ Church. The plant has been 
maintained in thoroughly efficient order, and during the year two of the three 
original boilers have been fitted with new fire-boxes, at а cost of nearly £500 ; 
this expenditure has been ch against revenue. The retiring directors are 
Mr. L. A. Selby Bigge, M.A., and Mr. J. Irving Courtenay, M.A., who are eligible 
for re-election. 


The Bristol Tramways and Carriage Company. 


THE report of the directors, which was presented at the meeting 
beldat the Grand Hotel, Broad Street, Bristol, last week, reads as 
follows :— 


The directors have pleasure in submitting to the shareholders their report, 
with à statement of the accounts, for the year ending December 81st, 1901. 
Tae gross receipts for the year amount to £213,967 8s. 2d., and the working and 
um aa and renewals are £148,584 8s. 8d., leaving a net revenue of 


The following amounts have already been distributed, viz. :— 
Interest on 4 per cent. mortgage debenture 


stock and temporary loans a X .. #9948 9 11 
Dividend on 4 per cent. preference shares and 
interest on calls paid in advance "S .. 12,576 14 10 
Interim dividend at the rate of 8 per cent. per 
annum (subject to income-tax) for the half- 
year ending June 80th АА m " .. 18,016 18 4 
— £41,486 18 1 


And it is proposed to appropriate the balance as Tollows :— 
Final dividend for half-year at the rate of 9 per 
cent. per annum (subject to income-tax) .. £21,187 10 0 
To carry to reserve and renewal funds :— 
Leased premises redemption .. £500 0 0 


Electrical renewals. 15 .. 1,00 0 0 
Contingencies »x Pe .. 5,758 11 5 
— — £7,768 11 5 | 
— — £928,916 1 5 
£70,882 19 6 


The reserve funds will then amount to £99,261 1s. 9d. 


The receipts from the tramways department show the important increase of 
£17,696, and those of the carriage department an increase of £185. The total 
number of passengers carricd during the year on the company's cars and 
omnibuses was 36,711,006, which is approximately 10 millions more than in the 
previous year. The accounts now presented cover the first complete year's 
operation of the company's system since the general adoption of electric 
action, and the great expansion in the traftic receipts and number of 
passengers carried affords an illustration of the vastly improved service which 
the introduction of the new form of traction enables the company to render to 
the public. The results of the initial period would have been even more 
‘avourable but for the one untoward episode that is common knowledge 
amongst local shareholders. During the height of the summer season designs 
were made upon the loyalty of the company’s staff, which involved about 450 of 
the employés and culminated in a strike on the eve of the August Bank 
Holiday. Prompt and effective measures were taken, however, to replace the 
malcontents and minimise public inconvenience, though necessarily during the 
tew weeks of public excitement the abnormal circumstances entailed some loss 
ol trafic and special expenditure. -Since the close of the year under review, 
arrangements have been completed for discontinuing the use of the suburban 
cenerating station at Bt. George, so that the whole of the eastern lines formerly 
operated {rom that source are now worked with the main system from the 
central power station at Counterslip, the change being attended with many 
advantages in supervision and effecting substantial economy. The Corporation 
of Bristol recent] М appointed & committee of the Council to consider and report 
as to the possibil ty of acquiring the company’s undertaking. The Council 
havingmade their intention quite clear that the proposal was in no way with 
the object of compulsory purchase, but only for the acquisition if at all by agree- 
ment with the company, the directors expressed their willingness to facilitate 
the Committee's inquiry, though they could not make any offer of the under- 
taking. The matter did not, however, proceed beyond a preliminary stage, as 
the Committee were unprepared to formulate such an offer as the directors 
‘ould be likely to recommend the shareholders to accept. On the last issue of 
preference capital, 20,000 new shares were subscribed amongst the proprictors 


al the company. It is the intention of the directors to forthwith issue the ^ 


remaining 5,000 preference shares, reserving the privilege of application for 
them, at par, in favour of the proprietors on the registers at March Ist prox. 
Mr. George White, director, and Mr. Solomon Hare, auditor, retire at the 
ensding meeting, and offer themselves for re-election. The dividend warrants 
vill be posted to the shareholders on February 25th inst. 


— 


Hart Accumulator Company. 


Tue report of the directors for 1901, which was presented to the 
meeting held at Stratford on the 26th inst., states that the profit for 
the year is £7,875 and the balance brought forward from last year 
11,492, amounting together to £9,367. The directors recommend a 
dividend of 124 per cent. per annum on the ordinary share capital, 
which will absorb £4,937, leaving £4,430 to be carried forward. 
The company’s buildings, plant, tools, &c., have been augmented by 
£1,478, which has been charged to capital, and due дергесіа:іоп on 
fame has been made. The maintenance of the works, plant, &c., 


bas been well kept up at a cost of £606, which has been paid for out 
of revenue, 


Blackpool | and Fleetwood Tramroad Company. 


TRE half-yearly meeting was held at Manchester on 21st inst., Mr. 
George Richardson being in thc chair. 

In moviug the adoption of the report, which recommended a 
dividend at the rate of 9 per cent. per annum, the CHAIRMAN said 
that the number of passengers showed an increase, and the car 
mileage run also showed an increase for the half-year. Compared 
with the corresponding half of the previous year, there had been a 
decrease inthe expenses of about £200. "The season ticket holders 
were increasing in number. 

The report was adopted. 


——— M 


W. T. Henley's Telegraph Works Company, Limited. 


THE following statement bas been placed in circulation by this 
company :— 


"DAR бів (ов Mapam).—It has been our custom to hold the 
annual ordinary general meeting of the company in the last week of 
February, and to present the accounts for the past year to that 
meeting and declare a final dividend. But, as you have probably 
heard, negotiations have been for some time going on with the 
directors of Messrs. Callender's Cable and Construction Company, 
Limited, for the amalgamation of the two companies by merging 
them both in a new company to be formed for that purpose. The 
terms have now been generally agreed, and the solicitors are 
preparing the contract for adoption by the two boards, subject, of 
course, to the approval of both classes of shareholders of each com- 
pany, to whom it will be submitted at special meetings to be called 
for the purpose of considering it. In these circumstances your 
directors have thought it advisable to postpone the ordinary general 
meeting until the whole matter can be brought before the share- 
holders. Meanwhile, however, the directors have satisfied them- 
solves that a dividend of 20 per, cent. for 1901 on the ordinary shares 
is fully justified by the accounts, and, therefore, an interim dividend 
of 5 per cent. having been paid on September 1st, the board has this 
day declared a further interim dividend of 10 per cent., and purpose 
to submit to the ordinary annual meeting, with the accounts, a 
proposal to declare a final dividend of 5 per cent., making 20 per 


cent. in all. The full dividend on the preference shares for 


the half-year ending December 31st, 1901, at the rate of 44 per 
cent. per annum, will be paid, as usual, on March 1st, 1902. 
| “ Yours faithfully, 
“А. E. SALMON, Secretary.” 


Chelsea Electricity Supply Company. 


THE directors’ report to be presented to the mecting which is to be 
held on Wednesday, March 5th, reads as follows:—'' The directors 
beg to submit to the shareholders the report and statement of 
accounts for the year ended December 31st, 1901. The profit for 
the year amounts to £23,564 17s. 5d., which, with £190 13s. 1d. 
balance of interest and £121 17s. brought forward, makes a total of 
£23,877 7s. 6d. After deducting £6,750 interest on debenture 
stock, £900 interim dividend on the preference shares, and 
£4,902 5s. interim dividend on the ordinary shares at the rate of 
5 per cent. per annum, there remains a balance of £11,825 2s. 6d., 
which the directors recommend shall be appropriated as follows :— 


To credit of renewals and depreciation fund (as against 


£8,000 for 1900) is e «5 e $5 oe . . £6,500 0 0 
To final dividend on the preference shares at the rate of 
6 per cent. per annum, making 6 per cent. forthe year .. 900 0 0 
To final dividend on the ordinary shares at the rate of 3 per 
cent. per annum, making 4 per cent. for the year .. .. 3,168 3 0 
Leaving a balance to be carried to the next account ої .. 46119 6 
£11,825 2 6 


The reduction of the dividend оп the ordinary shares is not due to 


any diminution in the net profit, which, on the contrary, has in- 
creased by £2,756 108. 6d., notwithstanding an increase in thc rates 
and taxes (which now amount to £2,642 9s. 4d. as agaiust £1,453 
5s. 9d., as a result of the recent quinquennial re-valuation), but to 
the decision of the directors to place to the credit of the deprecia- 
tion fund a considerably larger sum than in past years. The ques- 
tion of an adequate appropriation to this fund is one which has for 
some time engaged the earnest attention of the directors. They 
have, until lately, been of opinion that the improvement in thc 
company’s business from year to year would allow of a regular 
increase in the umount set aside for depreciation, without disturb- 
ing the rate of dividend paid to the ordinary shareholders; but they 
regret that the annual improvement in the company's revenue has 
not been sufficiently rapid to confirm this view. It will be within 
the recollection of the shareholders that the company has in thc 
past suffered considerably from claims arising out of vibration and 
from other causes. These troubles, the directors believe, have at 
last come to an end, and they have had under their consideration 
the question as to how the losses caused thereby can be best dealt 
with. They have also had before them the general question of the 
present value of the plant and property of the company, and have 
come to the conclusion tbat £56,495 9s. 6d. of the capital expended 
is not now represented by existing assets. They have decided that 
this sum should be written off capital account by an appropriation 
from the reserve fund, and that the balance of the reserve fund 
should be applied to further strengthen the renewals and deprecia- 
tion fund. ‘These adjustments have been given effect to in the 
accounts now presented. Expenditure amounting to £764 10s. 
was incurred during the year in connection with the appeal 
to Quarter Sessions against the heavy increase іп the 
rating assessment, and the inquiry before the Board of 
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Trade in the matter of changing the system of suppiy to a 
higher voltage. 
revenue in the present accounts, and the balance has been placed to 
a suspense account, which the directors propose to write off during 
the next four years. 631 ordinary shares were allotted during the 
year, the price being £6 per share. The number of lamps connected 
on December 31st, 1901, was 161,031, an addition of 15,754 during 
the year. The directors are glad to report a steady improvement in 
the units sold per 8-с.р. lamp, the number in. 1901 being 123, as 
against 114 in 1900 and 11 in 1899. The total number of units 
sold in 1901 was 2,011,150, being 339,124 more than the previous 
year. Mr. William Page and Mr. William Reginald Davies have 
been elected directors during the year, and the shareholders will be 
asked to confirm the appointments. The retiring directors, Mr. 
J. Irving Courtenay and Major-General C. E. Webber, C.B., offer 
themselves for re-election. The auditors, Messrs. Cooper Brothers 
and Co., offer themselves for re-election.” 


TRAFFIC RECEIPTS. 


Blackburn ration Tramways.—The receipts for tbe week ending Feb. 
21s& теге. £556; corresponding week last year, £541; inorease, £15. Total 
to date, £4,483; corresponding period last year, £3,928; increase £505. 

- Miles of track open, 104. 


Blackpool and Fleetwood Tramways.— The кесери for the week ending 
February 22nd were £180; corresponding week last year, £189; decrease, 
£9. „ to date, £1,151; corresponding period last year, 21,099 ; 

- increase, » | 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
PROAT ane were £8,582; corresponding period last year £38,462; in- 
crease, А 


British Electric Traction Company.— The following returns are issued of the 
undertakings of this company for the week ending February 14th :— 


eee wo, | Айтешме 
Amount ponding week — Oe лыш 
Company. 8 of last year. weeks. Amount. Inc. or Dec. 
£ £ £ 4 
Oroydon*  .. 828 468 | — 4,000 2,721 — 
Dudley—Stourbridge 563 78 — 3,786 707 — 
& ead: .. 588 — — 8,932 — — 
Greenock-Pt. Glasgow, 306 157 — 2,202 1,115 — 
Hartlepool .. 139 ; — 28 | 1,039 — 21 
Kidderminster 8 83 5 — 550 48 — 
Merthyr | ee 177 — — 1.154 — — 
Oldham — Ashton 884 — 17 2,700 — 111 
Poolet..  .. 165 — S 1,097 == — 
Potteries 1,255 25 — | 8,410 280 — 
Southport... ie 107 8 ze | 742 106 — 
South Staffordshire 633 — 23 4,949 197 — 
Bwansea 2 360 18 | — | 2,465 | 176 — 
Taunton > ee eo 40 TM пт | 316 ~ — 
emouth' ;. . oe 156 — = 1,133 тт — 
olverhampton Dist. 117 74 — | 726 | 454 | — 
* Partly horse, + Partly steam. ; Not in operation last year. 


Central London Raflway.—The receipts for the week ending Feb. 22nd were 
£6,686; corresponding week last year, £5,941; increase, £695. Total 
receipts to date, £52,781; corresponding period last year, £48,779; in- 
crease, £4,002. Miles open, 6. 


City and South London Railway.—The bud ami for the week ending 
Feb. 28rd were £8,024; corresponding week last year, £2,055; increase, 
£969. Total receipts to date (8 weeks), £24,386; corresponding period last 
year, £16,189; Increase, £8,197. Miles open, 6}; last year, 43. 


Dover Corporation Tramways.—The receipts for the week ending February 
92nd were £150 4s. 9d.; corresponding week last year, £145 14s. 84d. ; in- 
crease, £4 10s. 64d. Total to date, £1,273 188. 7d.; corresponding period 
last year, £1,214 17s. 104d.; increase, 259 Os. 84d. Miles of track open, 8. 
Car miles run, 1902, 5, 088; 1901, 4,980. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.— The receipts for the week ending February 
91st were as follows:—D.U.T. Co., 28,045 9s. 8d.; D.B.D. Co., £625 28. 8d. ; 
total, £8,670 12s. 4d.; corresponding week last year—D.U.1. Co., 22, 932 
78. Bd.; D. S. D. Co., £641 168. 8d.; total, £8,574 3s. 6d.; increase, £96 В. 10d.; 
aggregate to date, £29,855 14s. 0d.; last year, £28,902 4s. 8d.; increase, 

£1,068 10s. 1d. Mileage worked 46. 


Glasgow сСогроганов Tramways.—Week ending February 2 rd, 1902, £10,148; 
compared with £8,084. same period last year. Aggregate to date since June 
Ist, 1901, £459,728 ; increase £101,642. 


Liverpool Overhead Railway.—The receipts for the week ending February 
28rd were £1,844; corresponding week last year, £1,420; decrease, £76. 
Total to date £10,790; corresponding period last e г ,£11,757; decrease, 
£967. Miles open, 6 miles 67 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 

A Goop deal of money has had to be withdrawn from the invest- 
ment markets in order to provide funds for taking up Kaffir shares 
and to pay losses incurred in South Africans. The money market 
itself is fairly easy, despite the number of calls which become due 
in the next few weeks, but in the Stock Exchange money has 
commanded between 7 and 10 per cent. in many cases, members 
being only too glad to get accommodation at anything between 
these rates. 


One-fifth of this amount has been charged against 


. The depletion of cash has led to some little selling of Electricity 
Supply shares this week, but, on the whole, prices are not much 
changed. Metropolitans are 10s. down, and their example was 
followed by Notting Hills. Kensingtons lost 4 upon the 
unexpected reduction in the dividend. Chelsea shares are 
not altered, notwithstanding the disappointing character of the 
report and dividend. The latter, at the rate of 3 per cent. 
per annum, makes up 4 per cent. for the year, against 54 in 1900. 


` The profit is, indeed, some £2,000 higher for the twelvemonth just 


closed, but the board is making heavy appropriations to the deprecia- 
tion and the renewal funds. In face of the fact that £56,000 worth of 
the company’s plant and property is not now represented by 
existing assets (the amount being transferred from the reserve fund), 
the showing appears more unsatisfactory than it really is. Of course 


‘this line should have been adopted years ago, when the Cadogan 


station was closed. 

A fresh fallin the Telegraph market, bred of renewed Marconi 
fears, is the principal feature of this week's electrical markets. 
Eastern Ordinary, Eastern Extension, Cuba, Anglo-American and 
Direct United States, have all given way on the sensational results 
which are expected to be obtained by the new system. We wax 
weary of repeating that these relapses are wholly unnecessary, and 
if investors like to lose their money by sales of their shares on 
account of a scare, they have only themselves to thank for it. The 
Anglo-American companies should be doing very well at this 
particular time of the German Prince’s visit to America, 


. but. the stocks are quite without backbone, and the very 


appearance of a possible seller in the market is quite 
sufficient to depress prices. The Eastern group is more aus- 
ceptible to lowering influences than usual, in consequence of the 
coming reduction in the word rate to India. The report of the 
Inter-Departmental Committee on Cable Communications, published 
the other day, shows that a definite agreement has been come to 
between the India Officc, the Eastern Telegraph Company, and the 
Indo-European Telegraph Company. It will astonish other people 
besides the surprised Committee to hear that although the Eastern 
Telegraph Company has a complete independent system of cables 
from London to Bombay, the assent of Russia and Germany was 
required before the reduction in the rate could be carried into 
effect, though we think the position was pretty generally understood 
in telegraph circles. | 

Submarine Cables Trust certificates are almost the only things in 
the telegraph list to record any advance, which is limited in their 
casc to з point. West African Telegraph shares are 14 to 23. It is 
interesting to note that Mr. C. B. Shepherd, one of the largest 
proprietors in the Western Union Telegraph Company, has a seat on 
the board of the recently constituted Great Britain Railway and 
Development Corporation, an American undertaking which is about 
to invade our shores with a view to linking up our important towns 
by means of electrical ruilways. 

Globe Telegraph Ordinary shares are dull, in sympathy with the 
rest of the telegraph market, but the Preference are without 
fluctuation. Marconi shares are 3. 


The amalgamation between Callender's and Henley's, to which we 
referred last week, was confirmed on the next day by the appear- 
ance of an official circular from the Henley's Company. Callender's 
have risen } on the long-expected consummation, but Henley’s were 
put up a week or-two ago in anticipation of the event. The latter 
shares now carry a final dividend, making 20 per cent. for the whole 
of 1901, the same rate as that paid inthe previous year. The Tele- 
graph Construction Company had an exceptionally good time in 
1901, and its report shows an increased profit of £5,500, enabling 
the distribution of another 174 per cent. dividend for the full year, 


. the allocation of £20,000 to the pension fund, and a substantial 


amount to be carried forward. 

Electrical railway ordinary issues are unchanged with the excep- 
tion of Central London Deferred, which has slightly weakened. 
owing to apprehensions of the company’s extension Bill being 
thrown out. By the same token, District stock is harder, and 
Metropolitan is being bought. City and South London kecps at 67, 
but its Preference issues are each 1 per cent. better. A line of 
Great Northern and City Electric Preferred shares changed hands 
at 8j this week. The purchasers were Continental investors. By 
neglecting to comply with some of the Standing Orders, the Bill 
for the new electric railway to Brighton runs a very good chance 
of being shelved for the season. British Electric Traction are 
dullish ; the Ordinary shares are 4 lower, and the market is growing 
suspicious of the incessant selling from mysterious quarters. 

National Telephone Preferred and Deferred stocks are 100 and 62 
respectively. The company's Third Preference shares have hardened 
a fraction, but the active canvassing for subscribers to the Post Office 
telephone system which is now going on is not liked by the 
National's supporters in the market. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing Closing de Mure о 
Present ' Dividends for : 
— maun, sare) the last troe yearn, | Чы eb. 20k. Те 
| 1902. 
‚| 1909., | 1901. |. Finest. Lowest 
‚ 82,300 | African Direct Telegraph, 4 % Debs. e vee | LOO] 5. |... |... [99 —103 | 99 —1‹з do е 
95, 000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25, 000 . „ TOT us es sis 31— 41i 34— 44 
119, 7000 Amazon Telegraph 5 95 Debs., Nos. 1 to 1,250 Red. *. | 100 |... sis .. | 70 — 89 70 — 80 
804,720 Anglo-American Telegraph ... bas - des . {Stock} 73/6 | 349% | 61s. | 49 — 51xd| 43 — 10 49 
3,097,640| Po. do 6% Pre... . Stock 6255 6 6 92 — 93 xd. 5% — 903 | 924 892 
8,097,640 Do. do. Deferred ene wie . Stock EI 78. | 58. | 2s 7à— 8xd| 74— 7? 78 7} 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. .. 5 | 4 5 96 3à— 4 3g— 4 . 

18, 883,008 Commercial Cable  ... $100 8 e 165 —170 65 — 170 5 us 
1,741,029? Do. do, Sterling 500 year 4 5 Deb. Stock Red. Stock| .. 96 — 99 |96 — 99 984 | 972 
16,000 Ouba Telegraph Tm ove eee eee eee TIS 10 5 тте 6 43 TR 53 eee ev 

6,000 Do. 10 % Pref. eos ee eee eee eee 10 ace eve eve 13 —Y 14 13 — 14 "TT 2 6 0 
12,931 | Direct Spanish Telegraph  ... кез 998 ie pis 5 415 1 | .. 3 — 4 3 — 4 oe К ч 
6,000 Do. do. 10 Cum. Pref. oe eee [117 5 eee ove eae 81— 9 84 — 94 8h 200 
80,000; Do. do. 44 Debs. eee eee eee яз T eee eos 98 —102 98 —102 eee eee 
60,7107) Direct United States Oable ... а. 34% | 34% | ... | 10 — 103 94 — 104 10 -92 
West India Cable, 44! % Heg. "Deb, within bu ES 
101,900 J Direct X Re 15115 o Red. 100 5 99 —102 |99 —102 -| .. |... 
4,000,000 | Eastern Telegraph, Ord. Stock ves one Stock| 7 * 795 | .. |134 —139 [180 —135 137 | 1304 
1,930,807 Do. 34 95 Pref. Stock кс. aca es . | 89 — 91 86 — 8) 89 87 
1,432,681 Do. 4 % Mort. Deb. Stock Red. ... ia Stock E we 1109 —113 108 —112 111 108 
300,000 | Eastern Eixtension, Australasia, and China Telegraph  .. | 10 7 Ф 795| . | 184— 14 13 — 133 138 | 13 
$20,000; E 4 95 Deb. Btock и Stock - .. |109 —114 109 —114 НЕ Е 
and Bouth African Tel h, 4 9 ort. Deb. ` = m. 
$00,0002 slograph, 4 % 3 red 1909 [| 100 | 58% | .-. | .. | 99 —102 | 99 —102 zer. IMP ss 
200,0002 Do. 4 % Re Mt. Debs. (Mauritius Bub.) 1—8,000 25 m .. {100 —103 100 —103 2, .. 
180,227 Globe Telegraph an a 505 ase sas s. | 10 | 549% | 54% | .. 95 — 10 ха) fł— 9? 9i 9} 
180, 042 Do. mm 6 96 Pref. [IIl eee ese 10 ees eee 134— 14 xd 132 — 141 14i 132 
150,000 Great Northern Telegraph, of Copenhagen 10| . 15% 28 — 30 28 — 30 |... sis 
75,000 Halifax and Bermuda Cable, 44 95 1st Mort. Dee] 100 93 —103 99 —103 | 
| within Nos. 1 to HD Hot: eee eos | eee 
17,000 do-Huropean Telegraph _... ate ve | 25 |10 Y [10 $ | ... | 38 — 42 38 — 42 41 
100,0002; London Pilatino-Brasilian Telegraph, 6 Y Debs. ... ..|100| .. - .. 1102 —105 |102 —105 vis 
72,680 | Montevideo Telephone, owe Dra., Nos. 1 to 72,680 .. 1 | 2% ges 5 i— 4 — à 
86,492 Do. do. 5% Pref., Nos. 1 to 86,492 115 сез 180 1— 1 1— 1 
590,000 National Telephone, 1 to 690,000 ais vee ave ae 5 | 5 5% |5 ‹ сана: UT СЕЕ 
15,000 Do. 6 J Саю, Ist Pref... — „| 10/6 6 695 | 12 — 14 12 — 14 
15,000 Do. 6 Ф Cum. 2nd Pref. 10 | 6 6 6 95 | 12 — 14 12 — 14 
250,000 Do. 5 Y Non-cum. 3rd Pret., 1 to 250,000 5 | 5 5 5% | 41— 5 4i— 54 | 413 
2,000,0002 | Do. 8i Deb. Btock Red. LII) ee Stock 3196 34 34 /o 93 ем 96 93 — 96 | 951 
500,0007 Do. 4 Deb. Stock Red.. eee eee 100 se 4 4 % 101 —195 101 —105 | eee 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 %|6 — 1 B=. 1 не а 
. 100,000: Pacific and European Tel., 4 Ф Quar. Debs., 1 ёо 1,000 ... 100 T 99 —102 99 —102 |... (is 
11,839 Reuter’s. eee eos eee eee see ч [III 8 5 % 5 % 7 22 8 7 — 8 7 ee 
8,303 Bubmarine Oables Trust ss Wee T „ert. M 118 —124 119 —125 bes 
40,008 Do. do. 5% Cum. l. pref. Kos 140,000 5 .. з 44— 5 44— 5 
179,9471 Do. do. 5 % D ebs. (XT) eee Stock eve eee 102 —105 1C2 —105 
165,600 | West African Telegraph, 5 Y Debs.... iss des 100| .. | .... 100 —103 100 —103 
$0,008 | West Coast of America, Nos. 1—30, 000 and 53,001—583, 008 24 | ... ies i— t— 8 
150,000; Do. ао. 4% Dets., 1—1,500 gus. by Bras. Bub. Tel. 100 | . ae 99 —102 99 —102 - ey 
207,930 | Western по тенир: Ltd., Nos. 1—207,930 ... ses | 107 17 95 13 — 134 | 1241— 13 13 124 
75,0001 5 % Debs. 2nd series, 1906 «. | 100| .. i 102 —105 102 —105 |... e 
848,7771 do 4 Deb. Btock eve eee 100 ° • 100 —103 100 —103 
: §— §— 
54— 6 53 — 6 
34— 4 31— 4 
do. БФ, Debs., Nos. 1 to 1,800 .. lico —103 |160 —103 | | 
| ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 1 i — — ipi 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 ji "m .. |100 — 105 100 —105 б 
19,661 | Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 §6|/6%/;6%/8%)| 91— 97 91— 99 
-- 20,000 Do. do. 7 Ф' Cum. Pref... 5j .. T age — 94 9 — 93 
50,000 ä Cross and ш ашп Supply... ‘ial 519419 9$ 10.95 | 8§— 94 85 — 94 9d 9} 
50,000 Do. - do. 44% Cum. Pref. B das " T 54— 5{ха| 54— 54 5} 
250,000 Do. ‘do. As 4% Deb. Stock Red. 100 TT T .. |103 —105 103 —105 105 
84,000 }*Ohelsea СЫ Bupply, Ord. 516% 525 41% 5 — 53 5 — 53 is ж 
150,000] Ро. до. 52 Deb. Stock Red. Stock| ... e . . |109 —112 109 —112 112 | 111 
70,579 | City of London É Electric Lighting, Ord. 40,001—110 ‚579... * 104 5 |0 $ 8 93 — 104 94— 104 9134 9$ 
40,000 Do. е Cum. Pref., 1 to 40,000 . 10 16% 6 ^ 12 — 13 12 — 13 111313 ... 
400,0001 Do. Deb. Btock, Scrip. (iss. at £115) ‘all paid ssa E $us 123 —128 123 —128 ies °% 
200,000 Ро. p 2nd Deb. Stock, Prov. Certe., all paid | 100 | ... n 101 —104 [101 —104 
40,000 | Oounty of Lond. & Brush Prov. Elec. Ltg. , Ord. 1—40,000 | 10 4 P | 4 % 84— 94 84— 94 
20,000 Do.. do. do. 6 % Pref., 40,001—60,000 10 6 6 12 — 13 12 — 13 124 
400,0007 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd. ... | .. TO 106 —109 [106 —109 1084 
Edmundson's lec. Corp., Ord. Shares eee een eos 5 6 Y 7 % 6 — 64 6 — 64 aoe 
20,000 5. do. 6 95 Cum. Pref. "m E axe 6 — 64 6 — €4 645 А 
120,0001 do. 41 95 1st Mort. Deb. Btock. 100 ii .. |105 —108 106 —169 = 
21,000 8 and Knightsbridge Electiic, Or. 5 | 11% | 12% | 10% 11 — 12 104— 113 А 
90,000 Го. "do. do. 4% Deb.Btock [Stock] .. | .. | .. 101 —104 101 —104 28 
110,600 | London Electric Bupply Corporation, Limited, Ота ... | .3 | ... 85 ies 11— 12 1ł— 12 Id tes 
49,840 85 do. do. do. 6 % Pref. 5| .. - ahs 4— 5 4— 5 iis ; 
250,0007 do. do. 4% 1st Mt. Db. Stock Rd. Stock 25 95 — 100 95 —100 Р j 
98,769 Metropolitan Electric Supply, 101 to 62,500 0 10 5 6 14— 164 15 — 16 158 | 15% 
220,0001 44 Mortgage Debenture Btock Е ШЫР cae 111 —115 |111 —115 Sx 
250,000 p. 34% Mort. Deb. Stock Bed. . Stock 98 —101 93 —101 93] | ... 
8,652 Notting Hill Electric Lighting eae eee voo 10 7 15 TM 16 15 — 16 eee eee 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. dw Ке b Ps ИГ B. 15 — 16 ха! 1441— 154 15 i 
20,000 Do. do. 7 96 Pref., 20,081 to 40,080 5 8 — 9xd| 8— 9 T ius 
150,000; Do. do. 34 % Deb. Btock Bed. ... 100 T .. | 98 —101 98 —101 100 T 
12,000 Smithfield Market n Supply, Ord. ` ... Ges bx 5-1- — ees 11— 21 12— 2} КУК ii 
50,0001 Do. 4% D eb. eee soe м T 2 — A xd 80 — 90 TII eee 
65,000 | South London Electricity Supply, Ord. ... УЯ ies E > 12 24 2 — 23 ies as 
109,518 | Westminster Electric Supply, Ord. iis aye sis 5 13 Ф оў bo 1039; 12 — — 13 12 — 13 TA sai 
* Subject to Founders Shares, * Quotations on Liverpool Stock Exchange. 
| Unless otherwise stated АП shares are fully paid. Dividends paid in deferred share warrants, profits being used as capital, 
Dividends marked § are for a year consisting сі e latter of one year and the first pari o the next 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. — 


Present ve Closing 
Tatas. n, NAMN: Bed. Jan. Fob abih 
20, со British Aluminium Ч Cum. Pret. .. s 44— 44— 54 

$00,000 Do. do. 1st Mort. Deb. Btock Bed. vis 88 — 92 88 — 92 
62, 977 British Electric Traction Cum. eee eee [II 14 — 15 194 — 14 

600,000 Do. do. т Debenture Btock ... 196 —199  |126 —129 
70, 000 | British Insulated Wire Ont s vis ide 93— 104 94 — 104 
70,000 Do. do. Cum. Pref. eee eae soe 5#— 63 51— 61 
50 000 J Browett, Lindley & Co. грозе, "E ias 1 i— 1 
50, 000 Cum. Pref. “ae séi 20s. to 21s. | 20s. to 21s 

105 731 Brash Elecl. Raging, ‘Ord., 1 to 1 ТЗІ .. sé 985 T ig— 16 18— 16 

150,000 Do. do.  Non-cum. 69 Pref. .. ac 2— 2 2 — 23 

195,060: Do. т 4 Perp. Deb. Stock ees eee 102 —105 102 —105 

125,000: Ро. до. . 2nd Deb. Btock ses 97 —100 97 —100 
80,000 | Callender's Cable Gonstratio i im acd 000 ... 163— 174 | 17 — 18 
40,000 Do. do. VL ла СИ 54— 6 bà— 6 

1,969,800 | Central London Railway, 1 Stock eee 905 s 108 —106 xd|103 —106 

440,100 Do. do. 4 545 Pref. Stock .. eet . 06% 103 — 106 xd 103 —106 

440,100 Do. do. do. Sui T 101 —104 xd|100 — 103 
47,500 | Do. do. Ord. shares Nos, 22 ‚501 to 70, 000 .. ae 6 — 64 01— 6% 
54,000 Orompton а Oo, Nos 1 to 66000 He Deis. 1 67 000 of 9 — 33 3 — 32 

* А lat g. 

100,000; £100, and 901 to 11,000 of £50 s, 99 —104 | 99 —104 
99,261 | Edison & Swan Utd. El. Let., A" shares, £3 pd. 1 to 99,261 i-— i— 
17,139 Do. do. do. "A" Shares, 01—017,139  ... 2— 8 2— 3 

844,023! Do. do. do. 4% Deb. Stock Red see] 78 — 83 78 — 83 

100,000] Do. do. 5% 2nd Deb. Stock Prov. aie c da 83 — 88 83 — 88 

112,100 Electric Construction, 1 to 112,100 ... E -— li— 2 18— 1j 

189,5001 Do. do. 4 Ist Mort. Deb. Stock = 97 —101 97 —101 
18,000 | General Elec. Co. (1900) 5 Pref. .. sss € 92— 10} 92—104 

150,000 Du. do. 4 Mort. Deb. eee ees eee 99 — 102 99 —109 
85,000 ae (W. T.) „ TN Ord. ... swe as KH 15 T 20 58 20 * 18 — 19 18 — 19 
85,000 4$ 95 Pref. ... s 6 6 
50,0007 Do. do. до. 4% Mort. Deb. Stock... . [112—116 112 —116 
250000 dE Gutta-Percha and Telegraph Works is ТҮ 10 7 10 9% *. | 21 — 22 21 — 92 
37.500 Liverpool Overhead Railway, Ord. ... 79 oe | 10 88%] 319, 14% 55 Бр | 4j— 54 
10,000 t do. Pref., £10 paid eee eee 10 eos 11 — 114 11 — 114 
7,500 Pale: (Thomas), Limited, Ord., Nos. 1 to 7, 500 ... e| 10 ; ” „ | 154—164 151— 164 

$Rosling, Appleby & Fynn 6 95 Cum. Pref. .. ove see 


20 %| 37 — 40 | 37 — 40 


37,350 | Telegraph Oonstruction and tenance ... T oe | 18 | 15 
00 13 TII ees 102 —104 102 —104 


150,000] Бо. 4 % Deb. Вая. Nos. 1 to 1,500 Red. 1909 ... 


25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 5 12 ... уж ni 104— ni 
20,000 Do. do. 59 Om. Ри. Nos. 1 to 20,000... b | Lar 54— E © 
540,000: Waterloo and City Railway, Ord. Stock ... - . | 100 3 `% 3 * 3 v 91 — 94 xd| 91 — S. 931 911 
- Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, I- jt. Oldham, Ashton xx Hyde Eleotrio (410 pd.), Ord., 1 
National Electric Wiring, 11—12. bo. И Je — [ri Она. "Сы, 
* From Birmingham Share List, € From Manchester Share List. Bank rate of Ды З per cent. pruden 6th, 1902). 
MARKET QUOTATIONS, Wednesday, February 26th. 
CHEMICALS, &o. This week. |Last week. | Inc. or Deo. METALS, &. (eontinued.) | This week. Last week. Ino, ot Deo. 
Acid, H drochlorio es ee сиё. B ee Copper Sheet Фә Фә ee to £71 n 
в [T] tric ee ee ee icon s “4 ee ; 89 . э ee Der ior £71 ` 271 
& „ Охајо .. ec .. perowt 89/- . T ê и ‘Bleoctrolytic) Bars as Der ton £63 2638 
в м Sulphurie ee эе ee per owt. a 5 °з в 99 II ta . per ton £76 £75 
в Bal .. ee ee per owt. l- [- ee 6 [Ty Т А рег ton £68 £68 
a Ammonia, Mariate (crystal) .. per ton 288 10 288 10 s 9 n „ Н.О. Wire per lb. Sid. ва. 
8 oe 8 e per ton #80 #80 ee f Ebonite Rod .. ee ee ee per lb. üj- uj- 
« Bleaching powder ee ee per ton 1 1 m 7 п ee ee per ìb, 5j- 
& eof Carbon . per ton 816 415 as п German Silver Wire „ per lb. [^ 
a Borax - oe ee ee per ton 418 £18 x h Gutta-percha fine .. ee es per lb. 
а Bensole e ә» ө» регқаї. 1/- J А п odis торе, Рага пва ... er lb. 8 / to 3/8 8/1 to 8/2 
6 ow Sb: “ә ә per gal. 56 6/6 гоо eee per ton 218 418 
a p oo S. рег £19 10 220 10 £1 dec 6 Pig Cleveland v land татам) `- per ton 48/- 47/10 
ё Lead, Nitrate ber ton £24 А 1 е: per ton| From 411 | From 411 
8 „ White Sugar .. „ рет ton 1 £81 . í a Borap, baa es рег ton 47/6 to 50/- | 47/6 to 
a2 » er gr 3 "s oe роо a a i s € , Wire, galvanised No. 8 .. per ton 96 NA à 
а ГА 0 "^ 
a арыы Boian (90% aite) Der pl 5/6 A Lead, English PA ec e per ten 412 138 
6 » Bi ate . per Bd. 8d. oe ee oe per ton ee 418 10 
a „ Caustic (15/509) — .. per ton 49 £34 id S Mithganiz Wire No. 98 e. per lb, 8j- 8j- 
& „ Bisulphate © ee per ton £85 485 > g Mercury ss ec x ee perbot. £8 15 £8 1 
s Bhellac eo per сті. 127/- 127/- m 4 Mica (li original cases), small <. per lb. Bd. to gd. 84. to 
а Bulpbate of Magnesia ee per ton #4 10 24 10 8 d n as 1 medium per Ib. 1/9 09/9 | l910o 
„Бош Борина помен es рет ton £6 5 £6 6 we d n |. large .. por Ib. 8/8 07 to 
- Recovered .. ee per ton 85 10 £5 10 ss р Phosphor Bronse, plain castings per Ib. IId. to 1/2 |114d.to 
Lump co ee per ton 48 £5 oe p T bars & per lb. 0018 - to 
м вода, Caustic white 7%). .. per ton 410 15 410 15 eis p " s strip&sheet per lb. 1,2 m 1/ 
є n T T ee per ton 28 48 ec o Platinum ee per on. #4 1 £4 1 
i aa e a БЫ * — agio lae ber ioo From ais | 10 440 
7 ш 8 er 
KETALI; NE еи * У : 2117 to 4116 10 7 
b Aluminiam wien in ton lots per ton £148 £148 E 9 Tin. bios... ber ton 2117 10 4119 10 
in ton lots per ton FS 6994 "T 9 v» foil ee ee ee ee per lb. 2 1/6 
b eet, in ton lots per ton £191 £191 ee n wire, Nos, 1 0016 .. . per lb. 1/64 1/6 
P ictus Been eerta per ton | £76 to 4125| 415 to 4127 p White Anti- friction Metals — 
e Brass (rolled metal to 19") basis per lb, а. 1d. inc. и White Ant" brand .. per ton} 485 to 265 | 485 to 468 
e brased) ..  .. der lb. etd. . id. inc. [тышын Grey Cotton, оп epis per 1р, Id. Id. 
e п m solid drawn) ee per lb. 1d. 4. id. inc. j “ lea. Flax ee e? es Per lb. 
6 n ee ee per Ib. та. 7а. ae ӯ u La iss ү— "T per 1р, 4184, 
: Conver Tubes (brased) ee per 1р, эд. A id. inc. j n 18 ibs, 3 eo per lb. А 
(solid drawn) .. per ib. d. d. Id. ine. Н 189 ibs. Jute na eo ber ton] 410 8 6 AA 
: Copper Bars (best selected) .. per ton £71 £71 - 2400, ВЫ". (Vielle Montagne bund.) per гоо £22 10 £22 


b The British Aluminium Co., Ltd Mesere, James & Bhaks ‚ (Co., L 
— mde М Thos. Bolton & Bons, tied by Mesers, Edward Till & [2 : Mesars. P. 
d Мева, F. Wi & Sons, 4 Messrs. Bo Messrs. Johneon, м асова, €& Со, Ltd 


| Messrs, G. Boor & Co. | India-Rubber, G.-P. and Teleg. Myr 


88 Mostra, W. F. Glover à Оо. Ltd, 
m в . over 
supplied sl Ormiston & 


spins Low 
ê Messrs, Frederiok Smith 4sCo:' { Монти, Walter H. Hindley & Ce, 


The Phosphor Bronse Company, Led. 
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VIBRATION ON THE CENTRAL LONDON 
RAILWAY. 


THe following extracts from the report of Lord Rayleigh's Com- 
mittee on Vibration will be of interest to our readers :— 

% Tbe witnesses all deposed as to the annoyance caused by the 
vibration experienced by them, and they were of opinion that the 
shaking of which they complained was felt most severely when the 
trains first to run in the morning, again between 5 pm. 
and 8 p.m, and the last thing before the traffic stopped at night. 
This they attributed to the trains being more heavily loaded at 
such times, an opinion which was not supported by the scientific 
evidence subsequently obtained by the Committee, and they were 
nearly unanimous in stating that at times exceptionally severe 
vibrations occurred for which no reason could be assigned. . . . 

“ As a first step, the Committee satisfied themselves by personal 
observation that vibration sufficient to cause serious annoyance is 
actually felt in many of the houses situated along the course of the 
railway. А very little experience further showed that the dis- 
turbunces due to successive trains are very unequal. In order to 
ascertain whether the cially severe disturbances could be con- 
nected with particular trains, some elaborate observations were 
instituted in which 10 or 12 observers—many of them pupils of 
Prof. Ewing—were stationed in various houses, and recorded 
during the whole of one day the times of passage of the trains and 
tue estimated intensity of the vibrations. A comparison of these 
records with records made at the stations by other observers of the 
precise times of starting and arrival of the various trains gave 
the means of answering the question proposed. The results, 
analysed by Mr. A. Mallock, who was employed by us for the 
purpose of conducting the details of our investigation, showed 

` (а) that it was a matter of chance whether a given train caused 
a slight or a severe vibration; (5) that trains causing a severe 
vibration in one house were as likely as not to cause only slight 
vibration in the others; (c) that different rooms in the same house 
were not similarly affected by the same train. 

“In addition, Mr. Mallock, who had previously, in connection 
with some observations on vibration caused by the running of an 
experimental electrical train on the joint lines of the Metropolitan 
and Metropolitan District Railway Companies in 1899, devised 
tuitable instruments for the purpose, made on behalf of the Com- 
mittee a careful study of the nature and extent of the vibration 
both on the Central London Railway and in adjoining premises, 
and for the sake of comparison made similar observations on the 
Waterloo and City Bailway, the Metropolitan Railway, and a por- 
tion of the. Great Western Railway where bridge rails similar to 
those used on the Central London Railway are laid down. . . . 

“ One of the most distinct indications from Mr. Mallock's records 
was the responsibility of the locomotives, as distinguished from the 
carriages, for the worst part of the disturbances, and the attention 
of the Committee was called at an early stage to the excessively 
large load, unrelieved by springs, carried on each axle of the loco- 
motives. 'The unspring-borne load carried on each of the four 
axles of the locomotive is 8 tons, making 32 tons in all. This con- 
struction was adopted in order to obviate the necessity for gearing, 
and the Committee could not but connect the difficulty with the 
magnitude of this unspring-borne load. This view was in entire 
accordance with the results of the experiments on the Metropolitan 
and Metropolitan District Railways to which we have already 
referred. ре 8 | 

„The Committee were also anxious to examine the effect of a stiffer 
rail on the Central London Hailway itself. But although a short 
length would have sufficed, and the company did all that was in 
their power, the experiment could not be carried out. The present 
rail is of the '' bridge " pattern, and room could not be found for the 
greater depth necessary to attain increased stiffness without en- 
croaching too much upon the already narrow margin allowed 
between the tunnels and the tops of carriages. In the opinion of 
the Committee it is unfortunate that so small a margin was provided. 
According to Mr. Mallock's observations of the air pressurc in front 
of the trains, the power required to propel them is much increased 
by the closeness of the fit, so that there would bave been compen- 
sation in this direction for some increased cost in constructing 
larger tunnels. 

"As to the cause of the vibration, the problem here differs 
materially from one with which it is sometimes confused, i.e., thc 
explanation of the tremors propagated from fast running and im- 
perfectly balanced machinery. In the present case there are no 
reciprocating parts, and the revolving parts are perfectly balanced. 
Moreover, the weight borne on the axles of the locomotives, even 
though unrelieved by springs, wil] not of itself account for the 
objectionable vibration. If the tires were perfectly circular, and 
the rails in their natural condition were perfectly straight, and 
were 50 вп d as to yield everywhere equally to the load as it 
passed, there would be nothing to cause vibration. When rails are 
supported on transverse sleepers, vibrations corresponding to the 
distance between the sleepers are to be expected, and may in some 
cases be traced; but on the Central London Railway the sleepers 
are longitudinal It was thought at first that the rail jointe, which 
must almost inevitably introduce a varying yield, and which do, іо 
fact, cause a good deal of noise, would prove to be an important 
source of vibration, but Mr. Mallock's records do not bear out this 
anticipation. Another want of uniformity of support, probably 
operative to some extent, is due to the flanges by which the lengths 
of tube are connected. Where the sleeper crosses the tlanges, the 
yielding under load is presumably less than at intermediate places. 

"From measurements made by Mr. Mallock there is 1eason to 


believe that the principal source of disturbance lies in the uneven- 
ness of the surface of the rhils. As they leave the rolls the rails 
are usually curved, and the process of straightening by local bend- 
ing beyond the elastic limit, however skilfully carried out, 
inevitably leaves a certain waviness. As the unspring-borne part 
of the load follows the rail over the crests and hollows of the 
waves, itis subject to vertical accelerations which cause the pressure 
on the support to become variable. When there are no springe. 
and the speed is high, a state of things is soon reached in which 
the pressure on the rail momentarily disappears and the load is on 
the point of jumping across the hollows. Such part of the load as 
is carried by suitable springs moves nearly in a horizontal line 
without following the waviness of the rails, and the pressure on the 
rails corresponding to it remains nearly uniform and accordingly 
innocuous. When very high speeds are contemplated it may 
become a question whether a higher standard in respect to straight-. 
ness should not be aimed at. : 

It appears that the irregular impulses given by uneven rail 
surfaces have the effect of establishing and maintaining an oscilla- 
tion of the rails and road bed, the whole being regarded as an 
elastic support loaded with those masses which are not carried by 
springs. This view is borne out by the observed fact that the chief 
oscillations, as recorded in the tunnels, were found to have about 
the same frequency when the train producing them was run at 
various speeds. 

" The new locomotives were ready for trial in August, and were of 
twotypes. In onethe locomotive is, as before, distinct from the 
passenger cars, but gearing is introduced, so that the electric 
machinery is no longer mounted directly upon the driving axles. 
The unspring-borne load is correspondingly reduced, and amounts 
to 23 tons on each axle, as against 8 tons on each axle of the old 
locomotives. This type, of which there are three specimens, is 
described as the ‘geared’ locomotive. ; | 

In the other system, known as the multiple unit, ог motor- 
car system, the locomotive is not distinct, but motors are carried at 
one end of two or more passenger cars. In this case the unspring- 
borne load on each axle of the truck under the motor is 1$ tons 
Some further particulars are set out in the annexed table. 


WEIGHTS PER AXLE ON THE VARIOUS CLASSES of RoLLING STOCK 
REFERRED TO IN THE REPORT. 


| 


| Weightiper axle in tons. 


. Description of rolling stock. 


‚ Spring- nspring- 
derne, Gent ru 
r а pere 
Gearless locomotive (total weight, | | | 
44 tons) ТА т" ed К 3 | 8 11 
Geared locomotive (total weight, | | 
33 tons) d T ae б 575 205 6:25 
Multiple-unit train (total weight of 
motor carriage, 20 tons) | 
Motor axles yu ЭР T. 4°75 175 65 
Other axles is ze e. ' 24 11 3°5 
Passenger coaches; (total weight, 
m ex 2'4 1'1 3˙5 


14 tons) ds ii 
: | 


" Observations in the tunnels made by Mr. Mallock for the Com- 
mittee showed, as had been expected, а great improvement. The 
vibrations in the ground decreased in proportion to the unspring- 
borne load ; for the geared locomotive they were less than one-third, 
and for the motor-car train less than one-fifth, of what were caused 
by the ordinary locomotives. Like results were observed in some 
houses which we had previously visited. 

These observations are set forth in the appendices to the report; 
but we were naturally desirous of making personal comparison of 
the disturbances due to the various types. In order to identify the 
trains, it is almost a necessity to connect by telephone the house in. 
which observers are placed with the signal boxes at the neighbouring 
stations. Signals can thus be sent at the moment when a train 


begins to move, and after an interval, which is nearly the same for 


trains travelling in the same direction, any disturbance caused by 
the train in question will be due at the house. We are indebted to 
Mr. Hoghton, of 13, Hyde Park Terrace, and to Mr. Pike, of 4a, 
Marlborough Gate, for allowing telephones to be fitted in their 
houses, and for giving the Committee opportunities for meeting 
there to make the necessary observations. . 

„The first observations of this kind were made at Mr. Hoghtou's 
house on November 28th. During some two hours every train 
either way drawn by an ordinary locomotive—gearless—was 
distinctly felt, while of the trains drawn by geared locomotives or 
by motor carriages not one was felt. The result was emincntly 
satisfactory so far as it went; but we were desirous if possible of 
distinguishing the effects of thé two new types, and it was for this 
purpose that further observations were made at Mr. Pike's house, 
where former experience had shown the disturbances to be very 
intense. The difference between the old and the new types was 
maintained, but it became possible to discriminate to some extent 
between the two new types. The passages of the geared locomotives 
were felt slightly in several cases, but in no case was the motor car 
train perceived. 

“In view of these results we have no hesitation in recommending 
the adoption of a type of locomotive or motor in which the load not 
carried on springs is reduced as far as possible. This may be 
arrived at by using gearing as in the geared locomotives or motor 
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carriages, or by using a gearless locomotive, in which an elastic 
connection is employed between the driving-axle and the motor ; 
but we have had no opportunity of experimenting with a locomotive 
of this type. 

' In the trials which have been carried out the motor cars were 
found to have an advantage in freedom from vibration over the 
geared locomotive. So far as the Central London Railway is con- 
cerned, we are confident that by adopting motor cars in place of 
the original locomotives the vibration produced by the running of 
trains can be reduccd so as to cause no serious annoyance, although 
it is possible that the sound of the trains may still be detected, 
especially in the night. We are able to ‘speak positively as to the 
motor cars; but we have little doubt that any method of driving 
in which the unspring-borne load on each axle is reduced to a 
similarly small quautity might also be used with impunity. 

“Оп the question of the best form of rail and sleeper we have no 
decisive evidence. We are disposed to prefer a stiffer rail than 
that in use dn the Central London Railway, and we think that in 
new undertakings sufficient room should be allowed for the intro- 
duction of a deeper rail; but we are of opinion that, without 
altering the permanent way of the Central London Railway, the 
change of motors which we have recommended will effect a prac- 
tically complete cure of the disturbances complained of. 

“In conclusion, we desire to express our thanks to the officials of 
the Central London Railway and other railways for the uniformly 
courteous and zealous manner in which they have received our 
suggestions for experiment, and for help in carrying them out. 
To Mr. Mallock's scientific insight and perseverance such success 
as we have been able to attain in the elucidation of a difficult 
problem is largely due, and in the appendices contributed by him 
to the report will be found valuable material for the guidance of 
future inquirers in this field." | 


 EVAPORATIVE SURFACE CONDENSERS. 


A rw figures of interest appear іп Mr. Н. G. Oldham's paper in 
Feilden's Magazine on Evaporative Surface Condensers,” though we 
can hardly endorse the statement that only recently have steam 
users become alive to the large saving that may be effected by 
condensing. We might correct this by saying that only recently is 
it that steam users have shown their ignorance of the saving to be 
made, and, unfortunately, objections to condensing have come from 
those who should know better. Otherwise, how is it that one seda во 
. many „electrical plants devoid of condensing facilities, and, where 
such facilities exist, how is it that so little care is taken to render the 
plant efficient by means of air-tight joints ? 

The evaporative condenser is the answer to the stock argument 
that “we have not water sufficient to condense with.” This lame 
excuse is met by the reply that for each pound of steam condensed 
that would otherwise be thrown into the air and lost, only three- 
quarters of a pound of water will be evaporated on the outside of 
the tubes. Thus, by condensing, at least 25 per cent. of the water 
may be economised, not to name the further economy which results 
from the reduction of the steam used by a condensing, as compared 
with a high-pressure engine. There is a double saving, and as the 
economy due to condensing may reach even 40 per cent., the actual 
feed water required may be reduced in cases to one half. Of course, 
an atmospheric condenser can be made to work without the wetting 
of its exterior if only it is large enough, and without water Mr. 
W. G. Walker has stated he obtained 2 lbs. condensation per sq. ft. 
of tube surface per hour when passing air over the tube surface at 
a velocity of 1,000 ft. per second (? probably per minute is intended). 
About 2,400 cub. ft. of air would be required for each 1 lb. of steam; 
thus, for 100 н.р. at 20 lbs. of steam per horse-power hour, there 
would be required 1,000 ft. of surface and 80,000 cub. ft. of air per 
minute. Mr. Longridge found that 2,000 sq. ft. dealt with 60 to 
80 r.H.P. at 25 Ibs. of steam per r.H.P.-hour without water, and he 
said that without a fan a condenser would work well if it had 
125 sq. ft. of surface for cach pound of steam per minute, but this is 
quadruple the area found by Mr. Walker when a fan was used to 
move the air, namely, 30 sq. ft. per 1 lb. per minute. 

Thus, where no water supply is convenient, condensing may be 
effected in dry condensers of about six fold the external surface 
necessary where water is available. The larger the area of con- 
denser the less is the water loss, for more heat is lost to the air. 
The author describes various condensers, and shows how tubes are 
arranged to receive a film of water over their surfaces. 

When pipes are made of thin copper they are very efficient, and 
they are self-cleansing from the scale which deposits out of the 
cooling water owing totheir difference of expansion which cracks off 
the scale. y 

In a Ledward condenser, tubes of 5 in. diameter are disposed to 
give 11,800 sq. ft. of area, and 30,000 gallons of water per hour is 
circulated over this surface, and condenses 26,000 lbs. of steam. 
When condensing 20,000 lbs. of steam per hour the vacuum was 
26 in. It is bardly necessary to say that so great an extent of sur- 
face probably implies many tube joints, and care is demanded that 
all joints should be airtight, or but a poor vacuum will be secured. 
The author suggests separators for the purpose of cleansing the 
exhaust steam of oil. Our opinion is that, as he says, the 
separator is superior to fikration. Separators are very eflicient in 
removing oil from exhaust steam. 


THE DESTRUCTIVE AND LETHAL EFFECTS 
OF HIGH-PRESSURE* CURRENTS. t 


By Ов. MARGARET A. CLEAVES. 


(Concluded from page 316.) 


Resuscitation.—As to resuscitation after electric shock, ап 
analysis of the work of the different experimenters instanced in 
this paper points very clearly to the inefficiency of artificial 
respiration when there has been a purposed application of a letbal 
current ; and an analysis of the accidents. occurring from electric 
currents points to the same conclusion. | 

D'Arsonval, їп 1887, aud later in 1894, voiced the opinion that 
after au electric shock the individual should be treated by means of 
artificial respiration, as in the case of the drowned, “since the con- 
dition after the shock is one of suspended animation, in which the 
respiratory function is suspended.” 

In the light of the experiments quoted in this paper, such a pro- 
cedure сап be regarded only as unphysiological and inctlective. It 
has been pointed out that in rare instances in which the current for 
a long time passed through the brain and upper part of the spinal 
cord, but where the heart does not lie in the conducting path, arti- 
ficial respiration might be of avail. In accidents in which there is 
but a momentary contact with a current of high pressure artificial 
respiration is always indicated. But when the current has exerted 
its power mainly upon the heart and the latter has ceased to beat, 
artificial respiration will do no harm, but we can scarcely expect 
that it will do any good. Finally, in those cases in which there has 
been an actual mechanical and disruptive action, death is absolute 
and artificial respiration valucless. : 

It has been shown that after a brief application of an electric 
current to the exposed heart of a dog, a brief period of fibrillation 


may be followed by the reappearance of a few co-ordinated heart 


beats (Herbst and McWilliams). “Should this occur,” says Cun- 
ningham, “before the general blood pressure has become greatly 
diminished, it is possible that the disturbed circulation might bo 
restored. Once, however, it has fallen to zero the right heart be- 
comes so over-distended with venous blood, which may coagulate in 
a few moments, that even though one or more feeble, co-ordinated 
beats occur, the overfilled right heart cannot empty itself with 
sufficient rapidity tbrough the lungs so that the left ventricle can 
produce enough pressure in the aorta for the necessary blood to be 
forced through the coronary circulation rapidly cnough fer the spon- 
taneously restored co-ordinate contractions to be maintained." 

Iu those cases in which artificial respiration is indicated, inhibi- 
tion of the respiratory centre (Laborde's method), which Laborde 
called the physiologieal treatment of death (ie, rhythmic traction 
of the tongue), should be practised. 

When the action of the electrical current has been upen the 
heart, the indication is to restore the circulation—not only of the 
nervous system, but also of the heart—as quickly as possible, in 
order that the latter may quickly recover its co-ordinated contrac 
tions. There is but one way in which this may possibly be accom- 
plished, viz., by the establishment of a temporary circulation of а 
fluid which will feed the heart and nervous system until the former 
has sufficiently recovered to perform its function. “Of all the 
various fluids recommended for intravascular injection, the defibri- 
nated blood from another animal of the same species is the only one 
capable of maintaining the circulation, The mere arterial iniec- 
tion of warm, defibrinated blood would not answer, for the injected 
blood, after passing through the capillaries, accumulates in the 
venous system and in the distended right heart until finally the 
veins rupture or the general vascular pressure equals the pressure 
of the blood being injected. The over-distention of the heart 
prevents the re-establishment of the coronary circulation, an 
clement of greater Importance in establishing the co-ordinated 
heart beat. : 

“ This enormous increase in the pressure could be prevented only 
by the establishment of an outlet in the right ventricle for the 
injected defibrinated blood. With such an outlet the oxygenated 
blood would circulate through the coronary arteries and the nervous 
system, but naturally there would be no pulmonary circulation, 
Under these circumstances artificial respiration would be of no 
avail, save possibly to assist the outflow from the heart.” 

Owing to these very serious obstacles, the matter of resuscitatiny 
the heart’s action by perfusion of defibrinated blood becomes at 
once absolutely impracticable. The solution of the problem as a 
mere laboratory experiment is a totally different matter. 

The observation of the fact that the employment of oscillatory 
currents of high potential favours the recovery of a fibrillating 
dog's heart, and of the results obtained by the use of such currents 
in therapeutic work, suggests the possibility that a similarly faveur- 
able effect may be produced in the human being in cases in which 
the heart bus not been too profoundly affected. Experimental work . 
in this direction could not tail to be of value, no matter what migbt 
be the conclusion reached. Further experimental researches into 


* In every instance in which authorities quoted have used the 
word “tension” in relation to an electric current, the writer has 
substituted “pressure,” in order that the terminology may be 
exact. 

+ Handbook of the Medical Sciences. (U.S.A.) 

t For a detailed account of the apparatus to be used in the 
laboratory for the recovery of animals the subject. of experiment, 
see Cunnineham's article, New York Medical Journal, October 21st 
and 28th, 1899. 
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Reference. | 


Circumstances. 


1. R. W. Pope: Accidental contact 
with wire in cellar - 


New York Sun, , 


| 


October lith, 
1-25. 


of residence; heard 
to fall; found dead. 


3. New York Faulty connections of 


Sam, Jan wires. Current pas- 
22nd, 1896.. sed direct from dy- 
: namo to switch, 


B. D'Arsonval : 
Comptes ren- 
dus de l'Acad. 
des Sciences, 
1894, p. 1139. 


4. C ar dew: 
London Er. r. c- 


* 


omitting trans- 
former ; switch han- 


dle grasped. 


Mau sat astride of bar 


Rubbing dust off high- 9,000 volts, al- 


TRICAL RER- 
view, March 


15th, 1895. 

5. Kratter: 
London, Lan- 
cef, August 
3ist, 1895. 


connecting wires, 
telephone wire in 
hand which touched , 
another conductor. 


ressure terminal 
rd.“ Neglect of 
rubber gloves. | 


Workman stringing 


| 


telegraph wires. 


+ 


| 


Current, 


2,100 volts, al- 
ternating 
from соп. 
verter ; leak. 
age possible. 


2,000 volts, al- 
ternating. 


4,500 volte, 750 
ma., 
quency 55 
periods r 
second, du- 
ration seve- 
ral minutes. 


ternating. 


Not given. 


8. Shield and Manipulation of elec · Not given. 


Delphine: 
Erit. Medial 
Journal, 18-5, 
Vol. і, p. 531. 


in circ» it. 


trical machine, acci- | 
dental patting self 


+ 


` 
+ 


і 


7 Cowes: Г,оп-. Making  cónneetions 2,000 volts, àl- 


don Lancet, 


December 


114, 1892. 


& New York Во 


Herald, May 
31st, 1901. 


1 


9. Kolben: 


Electrical 
Wosldand En. 


| 
1 


$ 


ginzer, March | 


17tb, 1900, vol. 
TV., No. 11, 
p. 411. Elek. 
Zeit., Feb. 
15tb, 1900. . 


10. W. 8. Hed- 
ley: London 
Lancet, Dec- 
ember thb, 
1996. 


with house for street | 
current. 


y 9 years old, 
caught hold of elec- | 
tric light wire pas- 
sing over roof; in- 

sulation insufficient. : 


Workman in potash , 


and alcohol plant 
stood on iron tank 
covered with soda : 
lye ої good con- 
ductivity; boots 
wrapped with rags | 
of twilled linen; 
drunkard. | 


Casually placed hand | 


on metal corner of 
ammeter, and, turn- 
ing, placed other 
hand on iron pillar. 
Ammeter case in 
accidental metallic 
contact with light 
leads and return 
wire was earthed by 
contact with iron 
poss. 


ternating, 
10,000 per 
minute, 
166+ per 
second. 


10,000 volts. 


95 or 96 volts, 


alternating. 


2,500 volts, 


l 


! 


Symptoms, 


Not given; found dead. 


F 


| 
A 


fre- 


elt smarting pain in palm of right 


band; no other pain for some min- 
utes, then dizzy and fainted: soon 
recovered. Later spasms of pain in 
injured arm, running across breast 


i 


to heart, which felt as if grasped in 
a vice. Red marks, shape and size | 


of banana, under each ear; sensi- 
tive. On left arm, midway between 
shoulder and elbow, two irregular 
black and blue marks close togethef, 
lbyiin. Around these flesh іп. 
flamed and puffed up. Spasma of 
pain, 40 at intervals of a few 
minutes; entire left side numb; 
blind 45 minutes; de‘rious some 
hours: later, for several hours, un- 
able to speak. : 

arent death. Lungs began to act 
almo t at once after artificial re- 
spiration began; burn on right hand 
and buttock. 


Uttered loud cry; lost consciousness; 


remained standing leaning against 
the terminals. 


| Not given ix ae 5% - "T 


Not given. No alteration perceptible 
in texture of clothes nor in metallic | 


substances on the person. 


Fell to one tide as in a fit; five min- 


utes after, heart and respiration 


` were stopped; surface congested; 


pupils dilated; features not dis- 
torted; smell like ; palm and 
first two fingersof left hand burned; 
fingers flexed ; clothing not burned. 


Immediately swang off into the air; 


| 
Е 


alternating. 


smoke arising from the wire at point 
of contact. Boy'shold not loosened 
until hands were pounded; body 
dropped apparently lifeless. 


- 


ound himself standing on the floor, 
forearm drawn up to chest, hands 
clenched ; from above elbow down- 
ward described feeling of pulsation 
and violent beating in synchronism 
with alternations (83 periods per 
second); power of movement below 
elbow lost, but arm at shoulder 
could be moved; pulsation soon be- 
came less violent and motor power 
returned successively in the muscles 
of forearm, wrist, and fingers, In 


three minutes completely restored. ! 


No sensation of burning at the time, 
'but in ten minutes hands became : 


painful and examination revealed 
burn on tip of left middle and ring 
fingers, with scarred line seross 
lower portion of palm. 
cident. claims 
general health. 


Since ac- , 
to feel better in | 


| 
| 


Result. 


Death. 


Recovery. 


Recovery. 


Death. 


Death. 


Death. 


Death. 


Recovery. 


Death. 


Recovery, 


] 
Ц 
f 


-—— — — 


Post-mortem findings. 


—— 


Treatment. 


Deep ragged scratch on right Бапа 


and electrical burn ; other minor 
burns. : 


t 


Morphine, 


brandy, sina- 
pisms to 
p woordium, 


.. Artificial re- 


s piration. 
Method of 
Laborde. 
After two 
hours, spoke, 


No? given oe а ae .. Artificia 


respiration. 


21 hours after death. Ruptured blister | Not given. 


40 hours after death. 


Three days after death. Rigor mortis 


on left foretinger. Marked rigor | 
mortis; intense ecchymosis on de- 

endent parts. Hypervenosity of 

lood; venous engorgement of 

lungs; blood: extravasated into 

common sheath of carotid and. 
vagus nerves on both sides. Sym. 
metrical hemorrhages along spinal 
cord, 

Rigor mortis 
marked; great cutaneous con- 
gestion; on left index finger small : 
blister; appearance of buro, but no 
redness around it; no charred 
smell; musoles of thorax firm and 

resistant to knife; internal viscera | 
healthy; extreme fluidity of | 
blood; heart uncontracied; fibres 
under micro:cope normal; micro- | 
scopic examination of sections of | 
region of blister showed marked 

differences from common burn. 
(Described іо detail.) 


marked; decomposition not ad- 


vanced; burns as described, deep 
aud carbonised; epidermis of pal- | 
mar surface burned black and se- | 
растае. dorsal surface, epidermis ' 
estroyed in small circular spot; 
ессһушоѕіз and swelling on right 
frontal eminenee ; vessels of scalp, 
meninges, brain, and brain sub- 
stance congested and full of liquid 
blood ; lateral sinuses full of blood; 
mucous membranes, larynx, trachea, 
and bronchicongested ; lungsloaded 
with dark blood; heart not con- 
tracted, but cavities completely 
empty; deticiency of blood in large 
vessels; liver congested and dark 
red; spleen larqe and engorged 
with blood; kidneys large and con- 
gested; complete fluidity and dark 
colour of blood; not a clot found in 
body. | 


oe ee ae ee s. ee | 


Not given, 


| * 


` 


| 
‘Artificial 


respiration 
for one hour, 
no response ; 
strychnine 
h y podermic- 
ally. Faradio 
current to 
precordium. 


After boy sup- 


posed to be 
dead, arti- 
fical respir- 
ation prac- 


tised; semi- 
conscious- 
ness pro- 
duced, con- 
tinuing 4 
hours or 
more (not 
definitely 
stated). 
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Reference. C. roamstances. | Current. Symptoms. | Result. Post-mortem findings. Treatmer.t. 

11. London Assistant in electrico 8,000 volts  Laostantancous death .. Death. Cauterized wound on knuckle of left 
Erro. REkv., light station acci- alternating. : forefinger. Heart emoty of blood; 

February rd, dentally put hand several small blood vessels 
1900. on spring on switch- shattered. 
board. No insula- | 
tion on floor. 
12. London Victim found dead 700 voltadircet Iustantaneous death  .. ‚> .. Death. 
Erec. REV., with wire grasped current., 
June 16th, in left hand, which 
1900. ` was used to draw ‚ 
arc amp up and ` 
down; leakage to ^ 
re. | ‚ | Я 

13. London Employé at electric Not given. . Instantaneous death  .. Death. Not stated . Artifical res- 
ELEC. БЕУ, light station. | | , piration one 
August 6th, | | hour. 

1697. | т 

14. London Employé at elec- · 2,000 volts Instantaneous death x .. Death. Thumb of right band with portion of 
ELEc. Rev., tric light station, high - pres- joint burned off; tracing up arm : 

June 8rd,, switched off trans- sure, сэп: where electricity ran; skin pꝛelefl 
1893. former without tinuous cur- off | 
gloves. rent. 
| | i TE j 

15. London | Wiremau working in 1,590v ts. Spoke after shock but died immedi- Death. Left heart empty: blood did not co- ; None. 
Erec. Rev.,. transformer cham- ately. Е agulate. Rigor mortis strong after 
September ber caught hold of 19 hours. Brain and other organs 
And, 1898. fuse handle; was congested. | 
From Cape removing some tem- | | 
Times, August porary electrical | 
Sth, 1898. .  &pparatus which | 

bad been used ata \ 
ball at Government | | 
я House; rubber mat 
and rubber gloves | 
within reach but no$ : 
і used. Ё 
16. London Electrio wireman fell , 1,000 volts. Found dead in semi-reclining position Death. Not given. 
Ergc. Rev, across terminals of Р 
October 21st, one of the machines 
1898. in electric supply 
station; was cross- . 
ing wires leading | 
to a switchboard. 

17. London , Sub-foreman at elec- Not stated. Instantancous death .. Death. Burn between thnmb ard inlex Artificial res- 
ELxc. Rev., tric light station; finger of left hand. piration. 
July 24th, neglect of rubber ' Time not 
1898. , Rloves in making a . : given. 

, connection. 

18. London Workman making 2, 000 volts. T li " gs . . Death. . Artificial res- 
El. xc. Rev., temporary poiot on pira ion. 
January 6tb, high pressure cable. | | 
1892. | | i 
19. London Accidental contact 4,000 to 5,0) Fell immediately hut rose, took three Death. бо, 2 Artificial re- 
Erec. RRT., with wires of аго, volts. or four steps, and sank unconscious. | tpiration. 
January 27th, lamp circuit. i , Died on 
1889. А ' removal toa 

| place of ѕће!- 
. i [ ter. Time 
| | not stated. 

29. London A beam fell upon wires 2, 400 volts, Instantaneous death in the three Death. 

ELEC. REv., carrying them down alternating cases. 
September upon workman, who current. | 
à was killed. The 
L'In dustrie other workmen who 
Electrique. went to his assist- | 
` | ance were killed. | 

21. Revue Scien- Grasped two large Secondary No burn. Thrown to the ground bhy Recovery. 
tique, Мау electrodes; current currentfrom general muscular tetanus; could 
18th, 1901. pissed two or three a Rubmkorff not cry out; lost sensation of upper 
(Variétiés.) seconds befo-e coil, excited limbs and trunk; perturbation of 
(“Souvenirs turned off. by alterna- vertical and colour sense; uncon- 
d'un Electrc- ting current, scious а few seconds; no pain. On 
cuté.”) 110 volts, 42 trying to move arms and hands 

periods per found them paralysed. Hyperws- 

second, thesia to cold; loss of tactile seni. 

about?0ma., bi‘ ity and muscular sense; hyperae- 

primary cur- mia of hands and forearms. In 

rent 50 am- three to four minutes arms re- 

peres. covered mobility; 15 minutes hands 
the - ame; some hours after inter- 7 
ossti recovered. Same time, three 

| to ]5 minutes, tactile sense and 


muscular sense recovered. 


Heat 


sense returned to normal half-an- 


hour later. 


At this time on trying 


to walk out of breath. 


and а half after, 


lasted 86 hours. 


the mecbanism of death are also desirable. Huwever, if we are to 
obtain farther knowledge as to when an attempt at resuscitation is 
likely to prove successful, we must not only extend our experi- 
mental researches, but we must also observe with greater care and 
with more scientific accuracy the phenomena resulting from acci- 
dental contact with industrial currents, and we must study more 
closely the post-mortem conditions. It is also desirable that accu- 
rate observations and records should be made of all the conditions 
of the conducting circuit, of the character and pressure of the cur- 
rent, of the current strength or amperes, of the position and nature 
of the contacts, and also of the duration of the contact. Such 
accumulated evidence should be of value in establishing the fact 
of death and determining its mechanism, or in indicating, in cases 
of apparent death, the phenomena which warrant the hope that 
efforts at resuscitation will prove successful. 

The accompanying table of accidents from electric currents has 
been largely made up from cases described in medical and electrical 
journals. In all accounts of accidents, whether mortal or not, tbe 
dita given have been found to be very meagre, and the table, though 


I [ tachycardia. | 
arrhythmia, continuing until next 
day; stopped suddenly. 


One hour 


Lassitude 


very incomplete, is as full and exact as the data furnished would 
admit of. There is also in both medical and electrical literature a 
striking dearth of detailed cases and even of any mention of acci- 
dents, which leads to the assumption that they are comparatively 
rare. 
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WIRELESS TELEGRAPHY AND SUBMARINE 
CABLES. | 


By EMILE GUARINI. 


PEOPLE have made, are making, and will continue to make for some 
time yet, various criticisms upon, and objections to, trans-Atlantic 
wireless telegraphy, or, to speak more generally, to trans-oceanic 
wireless telegraphy. 

These criticisms and objections come under three very distinct 
headings, which must not be confounded in any way, i.e. :— 

1. The possibility of traus-oceanic wireless telegraphy. 

2. The technical side of the question, 

3. The commercial side of the question. 

As to the possibility of trans-Atlantic or trans-oceanic wirelces 
telegraphy, we can already feel assured of it. Many of the 
sceptics who did not believe in this possibility—were there not 
people about half а century ago who did not believe in the possi- 
bility uf laying the Atlantic cable, now quite an everyday occur- 
1ence— believe in it now? 

But there are others who do not yet believe in this possibility. 

Why not? If they did, they would take care not to say so, and 
with good reason. As a rule, any invention that seems likely to 
upset the existing order of things meets with three kinds of oppo- 
nents :— 
. 1. Systematic opponents, who are unfortunately numerous. Th y 
never give in, for when it bas been shown them unmistakably that 
what they thought impossible has really been done, they raise fresh 
objections, and briog forward something—impossible to them— 
that has not yet been done; can everything be done at once? 

2. Great savants and the ignorant: the former understand too 
much, the latter understand nothing at all—so much the better for 
them ! 

3. Those to whose interest it is not to understand. 

One thing, however, can console us: there always have been— 
and probably there always will be—objcctors of this class. Besides, 
is it not Letter that it should be ко? Does not discussion make 
the truth shine out more clearly, and does not what is bad make 
what is good stand out mcre distinctly ? 

We are not now going to consider—we shall return to this point 
]a*'er -whether in going from Lizard Point to St. John's, New- 
foundland, the electro-magnetic waves are propagated from below, 
from above, or through the sea water, or whether the effect is due 
to a diffraction (in which case the waves must have surmounted an 
obstacle of 225 km.). 

For those, therefore, who still decline to believe in the possi- 
bility of trans-oceanic wireless telegraphy, we have only one argu- 
ment to bring forward. At the beginning of wireless telegraphy, 
when the distance between the two communicating stations was 
only а few kilometres (5 km.), the distance of 300 km. (a distance 
undoubtedly attained. between Lizard Point and St. Catherine’s 
Point, Isle of Wight) would no doubt have seemed something 
extraordinary, but it would have been rash to say, as some did say, 
that wireless telegraphy through the air would merer accomplish 
such a distance, 


It is a great mistake to try to judge the future of a new inven- 
tion by what it is, and not by what it may become, with the aid of 
successive improvements. We have only to recall the great diffi- 
culties, with regard to its applications as much as to its technical 
development, encountered at the commencement by ordinary tele- 
graphy, in order to convince ourselves of the truth of what we 
have just asserted. 

Now a distance of 300 km, in comparison with a distance of 
5 km., is much greater than 3,350 km. (the distance from Lizard's 
Point to St. John’s, Newfoundland) in comparison with 300 km. (a 
distance which, as we have already said, has undoubtedly been 
attained, at sea, be it understood). In short, the ratio of 300 (the 
distance that was being attempted seven years ago) to 5 (the dis- 
tance attained in 1895 by Marconi at Bologna) is 60, whereas tte 
ratio of 3,350 (the distance in question now) to 300 (the distance 
attained up to now) is only 11, i.c., about one-sixth of the first ratio. 
We may therefore conclude that if wireless telegraphy has already 
made an advance with respect to distance equal to 60 times what 
had already been achieved, it can certainly be expected to accom- 
plish a distance 11 times as great as in previous attempts. 

The criticisms and objections relating to the technical side of the 
question are :—(1) The installations are affected by bad weather ; 
(2) the speed of transmission is not very great ; (3) a large amount 
of energy is required, whereas in ordinary telegraphy a small 
amount is sufficient; (4) there is no secrecy with regard to the 
Cespatches; (5) the communications can be interfered with and 
rendered unintelligible; (6) the atmospheric electricity bas a 
disastrous effect upon the system. Fortunately, the objections stop 
here. It would be out of place to discuss here the opinion of various 
experts—really competent men moreover—who have asserted that 
if wireless electric telegraphy had preceded the ordinary tele- 
graphy, the latter would have been considered an advance upon 
the former. | 

This is a theorem which has yet to be demonstrated. While we 
are waiting for this demonstration—-which will perhaps never 
ari ive we may say at once that if there is any comparison to be 
made between submarine cables and wireless telegraphy, the latter 
must be considered from tbe point of view of what it will be, what 
it is capable of becoming, and not from the point of view of what 
it is now. Otherwise, no comparison would be possible, for the 
simple and good reason that the cable industry is one which has 
been brought to a high degree of perfection, whereas wireless tele- 
graphy is in its childhood, a new industry, and therefore one 
capable of improvement. 

tis true, to & certain extent, that wireless telegraphy installa- 
tions are affected by changes in the weather. If, for instance, we 
used as formidable an installation as that established by Marconi 
at Lizard Point, which we know has on several occasions been 
damaged by wind, this objection would be justified. But it must 
not be forgotten that this was only a provisional installation made 
for the purpose of ascertaining what was necessary for trans- 
Atlantic communication. Who can say that soon a small radiator 
suitably fixed and worked will not suffice to transmit the energy 
required to influence, and possibly to work, a receiver at New York 
aud vice versd. Ате not the practical and commercial installations 
of the present day (for wireless telegraphy) much more simple than 
these of three years ago? Thus we see—to give one example— 
that whercasthe regulation of the stations was effected by broad 
metal bands placed on each side of the antenna in the experimeute 
of 1899 across the Channel, it is now done by means of the con- 
densers and self-induction coils in the station itself. This is, of 
course, a great step in advance. Moreover, it must not be forgotten 
that cables are subjected to many injurious influences which cau 
only be avoided to a very limited extent, which is clearly shown 
by the fact that every week the electrical journals in England, for 
instance, give a long list of interrupted services. In fact, the cable 
is subject to deterioration caused by :— 

1. Rubbing on the rocks and stones at the bottom of the sea, 


. suspension over a submarine valley, insufficient alackness of the 


cable during submersion, damage caused by icebergs coming frum 
the poles, volcanic eruptions, and submarine subsidences. 

2. Anchors cast accidentally on the path of a cable, and by fish- 
ing and coral-fishing apparatus. 

3. Submarine animals, some of which, such as the teredos, thc 
xylophagi, and the limnoria, eat into the core of the cable or its 
protecting envelopes, and others, such as sbarks, sword-fish, and 
whales, come accidentally in contact with the cables. 

4. Breakages in the conductor, and faults latent in the cable since 
its construction, and becoming apparent after a more or less pro- 
tracted immeraion. 

In wireless telegraphy—as there is no wire—none of these dis- 
advantages exist. 

The question of speed of transmission we have treated in a 
former note (January 31st) . Do not let us forget that at first the 
dynamo gave out only some hundredths of the energy employed, 
and that the trans-Atlantic submarive cable of 1858 only trans- 
mitted one word a minute, so that it took 30 hours to send Presi- 
dent Buchanan's telegram, which was not an unusually long one. 

With regard to duplex communication, we have been reminded — 
and justly—that the great advantage of this system consists in 
sending messages simultaneously in opposite directions. We have 
said that at present this is not possible with wireless telegraphy. 
But we will completeour reply. We have said that it is not yet pos- 
sible because it bas not yet been done, aud not because it is impos- 
sible that it should be done. 

What is really the problem to be solved? We have A and B, 
two stations, each provided with a transmitter and a receiver (wc 
say one, but we might have said several); it is required that A sha. 
transmit to B at the same time as B transmitsto A. What is neces- 
sary in order to do this ? 


360 
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Merely that the recciver of each station shall not be influenced by 
the transmitter of the same station. Well, Marconi said during 
his conference at the Society of Arts oa syntonic wireless tele- 
graphy, May 15th, 1901, that “if a transmitter and a receiver differ 
very much in their periods, the receiver will only be influenced 
within 50 metres.“ Thus—it seems to me—the solution is casy. 
The transmitter at A is syntonised with the receiver B at accord- 
ance 1 and the receiver at A is syntonised with the transmitter at B 
at accordance 2. These two accordances differ greatly from one 
another. This being done, we have only to separate the receiver 
and transmitter at each station by a sufficient distance in order to 
get duplex communication as in ordinary telegraphy. 

Another way (especially applicable when instead of one there are 
at cach station sevcral receivers and transmitters) is to keep the 
apparatus and the antenn:e near to one another and use one of the 
protecting appliances described in my English patent (1,555—1900), 
ог in the note which, jointly with Poncelet, I submitted to the 
Académie des Sciences, Paris, in September, 1900 (No. 13, pp. 
540—541). 

The question of energy (in Marconi's recent experiment it was 

5 

probably 150 watts x (3000); = about 25 E. P.) was fully discussed 
in my former note. І may here add two remarks :—(1) First comes 
the fait accompli—the achievement of trans-Atlantic wireless tele- 
grapby, even if it bad required 1,000 E.p.— the next consideration 
is simplifications and improvements. First the complex, then the 
simple. (2) The fact that the energy increases with the square of 
the distance only applies when curved surfaces are used as radiators. 
A plane surface gives parallel radiations (sce M. Tommasina’s photo- 
graph of the waves aud my English patent No. 1,555—19(0). 

There are three methods of ensuring ѕезгесу with regard to the 
dispatches :—(1) Syntonisation, which, however, only ensures it to 
а тегу limited extent; we sball sec why presently; (2) indirect 
methods, such as those proposed by Messrs. Blondel, Tommasi, 
Tegon, &c. ; (3) the directed wave, which, in my humble opinion, 
is the only way that solves satisfactorily the problem of absolute 
secrecy with regard to the dispatches and that of multi-communi- 
cation in opposite directions (patent 1,555—1900). We shall go 
more jito detail on this point iu a subsequent note. The question 
of confusion of messages also enters into that of secrecy, for which 
reason we shall revert to it later. i 

Lastly, there remains the question of the influence of atmospheric 
electricity on the radio-conductors. This is a very interesting 
question, of capital importance in wireless telegraphy (tbrough 
imperfect contacts rendered conductive under the influence of 
electro-magnetic waves), and as it is very much under discussion 
just now, and the opinions expressed are far from agreeing with 
one another, we will go into it a little further here, at the same time 
reserving it for a future occasion to go into the subject more in 
detail. When we speak of the effects of the atmospheric electricity 
on the radio-conductors, we must distinguish carefully between 
(1) Lightning; (2) Silent atmospheric electricity, or, in other words, 
the charge received by the antenna under the influence of the elec- 
tricity with which the atmosphere is charged. | 

In the case of lightning, the effects must be classified as follows :— 
(1) Destructive effects; (2) Disturbances of the communications. 
The first part of the question, as stated by the ELECTRICAL Review 
in the editorial of January 15, was discussed by Marconi at the 
Institution of Electrical Engineers, in March, 1899. We may add 
that nothing prevents us from using a lightning conductor at the 
top of the antenna, and insulated from it. It is, moreover, 
evident that lightning must act upon a receiver as on any 
other conductor. Lightning is not, however, 80 very frequent, and 
it possibly would not cause a greater derangement or interruption 
than is produced by storms on ordinary telegraph and telephone 
services. Moreover, one method of limiting the effects of lightning 
(for fixed stations at least) would be to surround the antenr:e with 
suitable protecling sheaths. By virtue of the property of hollow 
conductors the receiver would then only be affected by flashes of 
lightning coming from the side where the sheath is open. 

The effects of silent atmospheric electricity would be more 
disastrous—since more frequent—if suitable means were not 
employed to guard against its influence. There are various 
methods employed for this purpose, all more or less efficacious. 
Thus, for instance, we get better results if we use very short 
antennie, if we avoid points, if we use coherers of mean sensibility 
(i. e., haviug a higher critical tension than in cohcrers that are extra 
sensitive), and, lastly, if we use horizontal antenn:c. 

But the two most efficacious methods of guarding against the 
effects of silent atmospheric electricity consists either in con- 
necting the antenna to earth, as Tesla, Marconi, and Slahy do (we 
will elsewhere indicate several modes of accompli-hing the same 
purpose}, or in insulating the coherer from the earth (in the case of 
direct connection between the coherer and the antenna). In this 
last case, as shown by persor al experiments and by a note presented 
by Prof. Tommasina to the Académie des Sciences, Paris, December 
9th, 1901, the coherer is no longer influenced by silent atmospheric 
electricity (with the exception of sudden variations of potential). 
This is easily explained. Тһе coheier being insulated, its two 
terminals are almost at the same potential, whereas when it is con- 
nected to earth one of the two terminals is at zero potential, aud 
the difference of potential between the terminal connected to earth 
and that connected with the antenna may be suflicient to affect 
wa coherer, te, it may be higher than the critical tension of the 

atter. 

While we are waiting to be able to give a more ample demon- 
stration of what we have*just advanced, we may conclude that (Je 
effect of atmospheric electricity on the wireless telegraphy reecivers will 
mot be more disastrovs than they are in ordinary telegraphy. 


The commercial side of the question, the future, the possibilities 
of wireless telegraphy, are also very much dischssed. The discussion 
is all the keener on account of the fall that has taken place in the 
value of submarine cable shares. Isthis fall justified? Yes, reply 
the wireless telegraphists; no, say those intere:ted either directly 
or indirectly in submarine cables. The journals interested endeavour 
to allay the panic. This is done with a good motive, and people 
undoubtedly impartial and not interested could not do otherwise. 
Is it not the duty of every physician to attend the sick, and of every 
man of feeling to help the mortally wounded? But has the sub- 
marine cable received its death-blow at the hands of wireless tele- 
graphy ? To answer this question logically, we must first ascertain 
whether this fall in cable shares is caused by fears for the present or 
by the possibility of rivalry in a more or less distant future. If the 
fall is caused by fears for the present, it is evidently not justified 
yet, at least, since wireless telegraphy has still to realise several 
desiderata, desiderata which, without any doubt, will be realised. 
They will be realised, for the past has clearly shown us that every 
scientific problem, once clearly stated, is balf solved. 

If, on the other hand, the fall is caused by the possibility of 
rivalry in a more or less distant future, it is perfectly justified. - 

Finally, if we admit :—(1) that wireless telegraphy has great pos- 
sibilities; (2) that the fall is caused by the possibility of rivalry in 
the future; (3) that the fall is not justified ; then there is only one 
hypothesis possible—that the cable companies should themselves under- 
take wireless telegraphy. Why not, if they find it more economical. 
Will the existing cables be renewed? That remains to be seen. 
Will wireless telegraphy be used for new installations? Yes, cer- 
tainly, if it is found to be better. But is wireless telegraphy, or 
can it be, better than ordinary telegraphy ? We are trying to show 
that it can. But that wireless telegraphy is more economical 
than ordinary telegraphy seems to us an axiom. The con- 
trary seems a theorem incapable of proof, although it is 
given as the corollary of a demonstrated theorem, since all 
—even very competent experts, and we are far from claiming 


: fo be considered such, and only put forward our very humble 


opinion — urge that as electricity has not dethroned gas, so 
wireless telegraphy will not dethrone the submarine cable. In this 
argument there seems to us a very obvious error. lt is a well- 
known fact that electricity possesses enormous advantages over gas. 
But if electricity has not dethroned gas, it is because electricity is 
more expensive than gas. Now, wireless telegraphy is less expen- 
sive than ordinary telegraphy, and if, ав we believe, telegraphy 
without a conductor is tetter than the submarine cable, it is evident 
that it will supplant the latter, at any rate, for new installations. 
It has been pointed out to us that we have confused overland services 
with submarine cables. If we spoke of the price per km. for land 
wires (mean price 700 fr., but in countrieslike the Congo amounting 
to 3,000 fr.), it was because it seemed to us inadmissible that 
every km. of cable should cost 608 fr, that is,less than the land 
wires. | | 
On looking into the figures, we find that L'Electricien has taken 

as dollars what should be pounds. The price per kilomctre of cable 
thus resolves itself into 

- 1025000000 _ 9 767 fr. 

200,000 x 1:853 
and the cable between Lizard Point and St. John’s, Newfoundland 


(3,350 km.), would cost (taking into account the same considerations 


as before), 3,269,450 fr, instead of 2,036,000 fr., which confirms 
what we said before, that ordinary telegraphy costs much more 
and with good reason—than wireless telegraphy. Mr. Ward has 


‘been reproached with going а little too far when be said that if 


the trans-Atlantic experiments in wireless telegraphy had been 
made sooner, it would not have been necessary to call upon the 
shareholders for the 107 million francs required for the Pacific 
cable. | 

Mr. Ward's language seems to us that of a conscientious man. 
Why, indeed, should 107 million francs be expended when the 
installation can perhaps be established with an expenditure of 
one million? in other words, if a dividend 107 times as-great 
could be distributed among the shareholders with the cheaper kind 
of transmission? This isa question that affords scope for reflection, 
even now that all preparations are made for the laying of the 
Pacific cable. It cannot, perhaps, be said as yet that the expenses 
of laying a cable exceed those of the installation of a wireless tele- 
graphy service, even if we take into account that the material ready 
for use cau be utilised in other branches of human activity. I am 
quite of the opinion of Mr. Mervyn O'Gorman, that it is deeply to 
be regretted that the science is not where the capital is, or, what 
comes to the same thing, that the capital is not where the 
science is. 

The coherer is destined to render great service in ordinary tele- 
graphy, and especially in submarine cables. These services are of 
two kinds: (1) the соһегег can be employed asa very sensitive 
relay; (2) the coherer can render multi-communication possible, i.e., 
increase the efficiency of au existing cable. І will give further 
details on this subject. 

With regard to the application of Hertzian waves to submarine 
cables, I wrote a note in the ELECTRICAL REVIEW for Janwary 18th, 
1901. As regards the application of the coherer to ordinary tele- 
graphy, I have already described applications in my Belgian patent 
of June 24th, 1899, and in my English patent of January 24th, 
1900, No. 1,555 (this patent seems to be of universal application, but 
in reality, the arrangements described in it are based on one single 
idea). 

In conclusion, therefore, we may say that there is a means of 
satisfying everybody, the shareholders and the cable companies on 
the one haud, and the wireless telegraphists on the other: medium 
tenuere beat i. ` 
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We will ask the directors of the cable companies to be so good as 
to forsake routine for once; first to use ordinary telegraphy with a 
coherer and then wireless telegraphy with or without a coherer. 


—————  ià———m— 
THÉ INCORPORATED MUNICIPAL ELEC- 
TRICAL ASSOCIATION. 


THE resolutions passed on Friday last at the special general 


meeting of this Association seriously conflict with the 


opinions expressed in the sixteenth annual report of the 
Institute of Municipal Treasurers’ and Accountants’ (Incor- 
porated) presented in July last at Kensington. 

To see great men struggling with difficulties is said to be 
a sight for the gods, and to watch the contest between muni- 
cipal traders, represented by town councillors against their 
treasurers, accountants and auditors, may be commended to 
tion. 

In dealing with electricity supply, municipalities are 
encompassed with serious disabilities. It might have been 
supposed that the initial disadvantage of not knowing the 
business, nor possessing the capital to trade with, would have 
been sufficient to deter the representatives of struggling 
ratepayers from embarking in dangerous speculations ; but, 
in addition to this, they are seriously handicapped by the 
terms upon which money can be borrowed on security of the 
rates, and the requirements of accountants and auditors with 
respect to the proper regulation of these accounts. 

The three points dealt with by the Incorporated Muni- 
cipal Electrical Association, on the 21st inst., were :— 

1. The best means of obtaining an alteration to the 
existing regulations controlling the repayment of loans 
borrowed for the purposes of electricity supply undertakings, 
whereby local authorities are compelled to repay during the 
construction of works. | 

2. The desirability, or otherwise, of deciding the per- 
centage which should be allowed for the depreciation of 
electricity undertakings. | 

8. The desirability, or otherwise, of recommending local 
authorities to form a reserve fund for the replacement of 
obsolete plant, and for other purposes specified in the electric 
lighting orders. MC 

The resolutions passed with more or less unanimity, 
exemplified how much the wish is father to the thought, 
but will fail to convince any impartial critic of the sound- 
ness of the conclusions arrived at. 

They are as follows :— | 

1. With reference to the resolution passed by this Association at 
the Glasgow Convention, 1901, autHorising the Council to approach 
the President of the Local Government Board, and the Secretary of 
State for Scotland, with the object of obtaining leave to suspend 
the operations of sinking fund during the first three years of the 
loan and to take such further steps as may be necesaary to accom- 
plish the object, this meeting approves the action of the Council in 


approaching the Borough Treasurers’ Association in order to ensure 
their co-operation, and unanimously agrees that the operation of 


sinking fund should be suspended for three years from the date of 


loan without, however, increasíng the period allowed for repay- 
ment, and that this suspension should apply also to monies borrowed 
for the purpose of extensions from time to time. 


In providing capital for carrying on a business, the prin- 
ciple of repayment cannot be regulated by any automatic 
system of returning the money to the lenders, whatever the 
results of the business may be; this is especially the case in 
an electric supply undertaking in which the natural growth 
of the enterprise necessarily involves a coustant addition to, 
instead of a diminution of, the capital account. 

If the profits earned are sufficient to pay a fair interest 
and a bonus equivalent to a return of capital, well and good, 
but otherwise the funds for carrying on the business must 
be permanent, and this is one of the disadvantages under 
which the local authority labours in trading entirely on 
borrowed money. | 

As it is, there is no uniformity in the terms under which 
loans for electric undertakings are obtained—in some cases 
the municipality issues stock, redeemable at long periods, in 
others the money is advanced by the London County 
Council for a longer time than is obtainable under the 
ordinary 25 years’ system. The Croydon Corporation have 


` 


ratepayers as an exhibition worthy of their especial atten- 


just issued a 3 per cent. stock at £96 per cent., which runs 
until April 5th, 1960, and as this loan is to cover, inter alia, 
the construction of permanent works for electric lighting, 
the repayment will not be completed for 58 years. In Scot- 
land the terms are about 50 years, but in all cases the 
principle of trading upon money borrowed, subject to 
repayment without reference to the exigencies of the busi- 
ness, is unsound. 

Of course, the object of the Municipal Association is to 
postpone the unpleasant experience, which is practically 
universal, of having to make claims upon the rates owing to 
the trading being unprofitable, and thus render the local 
authorities unpopular ; but next to avoiding such trading 


experiences altogether it would be better for those who have 


unwittingly entered upon the business to find means of trans- 
ferring their undertakings to experts willing to relieve them 
of their white elephants: | 

By means of overdrafts from the bankers, the sinking 
fand is postponed until the permanent borrowing takes place, 
and the Local Government Board have generally overlooked 
the practice, but the borough accountant of Eastbourne in his 
paper read at the meeting of the Institute of Municipal 
Treasurers and Accountants, mentions that one Corporation 
has been threatened with a surcharge in respect of any 
payment of bank interest, and that care is taken to issue 
stock in advance of requirements, which may not always be 
convenient or economical. | | 

Many local authorities indulge in what is described as the 
spendthrift policy of bank overdrafts to defer sinking fund 
payments, but, as Mr. Booth, of St. Pancras, warned the 
Association, this may lead some day to the introduction of 
Local Government audit, which, as a matter of fact, ought to 
be adopted in the interest of the ratepayers. | 

It was generally admitted that the system of borrowin 
from the bankers for capital expenditure was not legal, es 
that large and small ‘corporations are equally sinners in this 
matter. | | | 

The second resolution of the Incorporated Municipal 
Electrical Association dealt with the question of deprecia- 
tion in the following terms :— | 

That in the opinion of this Association, electricity supply under- 
takings having to be maintained in a thorough state of efficiency 
out of revenue, no depreciation or further writing off of capital is 
necessary when the period allowed for repayment of loans is not 
Бема than 30 years, as the equated life of the plant exceeds that 
period, 

It is satisfactory to find that at least three members dis- 
sented from this utterly unsound doctrine; but we leave 
the Institute of Municipal Treasurers and Accountants to 
deal with it, (as they have done, by anticipation), by quoting 
their views on the subject at the meeting at Kensington in 
July, 1901. 

In a paper read there by Mr. Arthur Towers, F.S.A.A., 
borough treasurer of Islington, he defines depreciation as “ the 
diminution of the intrinsic value of anything,” and states 
truly enough that with electric lighting machinery and 
plant there can be no increment of value; the argument 
that maintenance in a high state of efficiency out of 
revenue dispenses with the necessity for providing a depre- 
ciation fund only proves that the object of such a fund has 
not been clearly grasped. | | | 

He forcibly argues that, in the case of a limited company, 


‘it is a different matter, as the capital there forms a perma- 


nent loan; in fact, the concern belongs to the shareholders. - 

He contends that both a reserve fund to meet contin- 
gencies, and a depreciation fund, are absolutely necessary to all 
electric lighting undertakings, and he deprecates the practice 
of paying sums out of what are called profits to the relief of 
rates before a reserve and depreciation fund have been 
formed. | 

Opinions were divided in the diseussion of Mr. Towers's 
paper, one dissentient giving away those advocates of the 


principle of no depreciation fund being necessary, when he 


naively suggested that it was a question of private enterprise 
versus municipal trading, and said he could quite see that 
if we can only be induced to make additional provision for 
the depreciation fund, it is quite possible that private enter- 
prise may point to these undertakings of municipal authori- 
ties as being non-paying undertakings, 5 

By this candid utterance the cat was deftly let out of the 


bag! | 
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INSTITUTION OF ELECTRICAL ENGINEERS 
(BIRMINGHAM SECTION). | 


A MEETING was held on Wednesday, February 12th, at the 
Municipal Technical School, to discuss Dr. Sumpner's two papers, 
read at a previous meeting, the first being a “ Note on Alternate 
Current Diagrams,” the second “The Testing of Motor Losses." 

Mr. Housman criticised the second paper, but expressed the 
opinion that it showed a good method for testing large machines 
with big fly-wheels., 

Mr. Henry LRA pointed out that it assumed that friction was 
constant at all speeds, which was not the case, and that for 
belt-driven machines it did not take into account the slip 
of the belt. 


Mr. TavroB spoke at some length on the first paper, and stated ` 


that he had made some practical teste, and found that either he had 
not followed the meaning of “the phase angle between two lines,” 
or else the statement made in the paper that the cosine of this angle 
multiplied by the product of the lengths of lines is equal to the 
average value of the product of the two quantities represented by the 
lines. He quoted the figures he had obtained, but Dr. Sumpner 
explained later that he had not read the paper aright. Dr. Sumpner 
also informed Mr. Housman, that he quite agreed that Kapp 
and Housman’s method was the best for testing small motors, 
his was merely a workshop method for testing big machines 
with heavy fly-wheels, and such as could be used in any workshop 
or central station with the ordinary instruments. 
Prof. THRELFALL showed an electric furnace in which the arc 
took some 300 to 400 amperes at 100 volts. He showed how simply 
electric furnaces could be constructed, and showed some formed of 
lime. He also exhibited several interesting specimens of the 
metals obtainable only in that way, and some models of electric 
furnaces. The audience found it very necessary to protect their 
eyes from the intense glare by means of the coloured glass which 
was provided, and finally Prof. Threlfall succeeded in melting lime 
in his furnace, obtaining a temperature which he said was far above 
2,000? F.—some one suggested that it must have been over 3,000? Е. 
Mr. Henny LRA moved a vote of thanks, which was accorded 
heartily. | 
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NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 190. 


Compiled expressly for this journal by W, P. Тномрвои & Co., Electrical Patent 
Agente, 822, High Holborn, London W.O., and at Liverpool, to whom ali 
inquiries should be addressed. à 


8,299. “ Improvements in braokets, pendants and like fittings for gas and 
electrical illumination." E, TowxsHEND. February 10th. 
i a "Improvements in electrical resistances.” R. Horr ELT. February 


8,950. M Improvement in telephone clips." C. W. WRoE. February 10th. 

8,874. “ An improved protective operating device for electric motors.” J. Y. 
JoHNsoN. (The Electric Controller and Supply Company, United States.) 
February 10th. (Complete.) . 

8,892. An electric lamp isuspender adjusting device." B. T. B. BAGNALL. 
February Lith. | 

8,411. ‘Improvements in and relating to guards for electric tramcars and 
the like.” Barry, Henry & Co., LiMITED, and R. B. Davipsen, February 11th. 

8,416. “ n in switehés for electric light cirouits and the like." 
J. JonES and J. JoNEs, jun. February llth. (Complete.) 


8,198. “ Improvements in electric lamps and lampholders.“ P. J. S. TiDpDEMAN, 
February lith. 


8,460. ‘‘ Improvements in radiators.” M. SHEARER, February lith. 

8,490. “Improvements in lightning dischargers for electrical installations.” 
Siemens Bros. & Co., Limirrp. (Siemens & Halske, Aktien Gesellschaft, 
Germany.) February llth. (Complete.) 

8,491. Improved brush holder for electrical apparatus." BiemeNs Bros. 
AND Co., LIMIrED. (Siemens & Halske, Aktien Gesellschaft, Germany.) 
February llth. (Complete.) 

8,497. ‘‘Improvements in machinery for generating electricity.” G. EARL- 
Abbaus. February 11th. 

8,538. “ Improvements in winding and circuit closing devices for electrically- 
wound clocks.” C. M. Crook, February llth. (Complete.) 


8,603. ‘‘Improvements in means for conducting electricity from overhead 
cables to trams and other motors." G. H.RrcssrELL. February lth. 
8,608. ''Improved manufacture of strands for telegraph and telephone 


cables." SIEMENS BROTHERS & Company, LIMITED. (Siemens & Halske, A. G., 
Germany.) February 12th. (Complete.) 


3,000. * Ап improvement in governors for regulating speed, electricity, gas 
supply and like apparatus." C. A. Vicgkevx and L. V. BulLLIE. February 12th. 

3,610. Improvement in electrically propelled vehicles for single elevated 
railways.” F. В. Венк. February 12th. (Complete) 


8,622. “ Ар improved device for cleaning and polishing electrical collectors.” 
W. Kuppers. February 12th. | 


3,624. Method for perfecting the fabrication of electric sparking candle.“ 
c. E. OsboRN and THE British Motor Ткастіох Company, Limiten, February 
8,629. ‘* Improvements in electric arc lamps." L. Wirtz. February 12th. 

9,081. „Combined portable table stand and wall bracket for electrio light.” 
L. A. В. WALLACE, February 12th. 


3.647. „ Improvements in or connected with open slot electric traction 
systems." J. C. Jackson. February 12th. 


8,652. An improvement in or relating to current collectors of tramway and 


railway cars run on the overhead system. P. R. Монхо and J. M. BOWMAN. 
February 12th. 


8,657. ‘Improvements relating to insulated electrical c aD 
CUMMINGS, ebruary 12th, (Complete.) ical conductors. Ј Е, 


8,658. “ Improvements ia and relating to the fixing and aeui i of electric 
cables, wires, and such like connections. A. Forp- YD an . BriBLING. 
February 12th. 

8,686. Improvements in apparatus employed for electrically igniting the 
wicks of miners’ safety lamps." W.H, Јонквом and R. Marss. February 13th. 

9,787. Improvements in electrica] and magnetic apparatus, such as trans- 
formers, dynamos, and other applianpes, and alloys for use therein." R. A. 
HADFIELD. February 18th. : | 

8,746. Improvements in, and connected with, electric ignition devices 
for internal combustion engines.” A. F. SroowER. (J. Duenet, France.) 
February 18th. 

8,748. “Improvements in elternate current distribution." W. M. Money. 
February 18th. 

8,751. “ Improvements in and relating to electric аго projecting lanterns.” 
F. H. Lorine. February 18th. 

8,788. “ А point-shifting appliance for electric tramways fitted with over 
head equipment.” P.GnaHAM. February 14th. 

8,819. Improvements in and relating to storage batteries.” J. T. NIBLETT, 
February 14th. ` 
- 8,859. “Improvement in and relating to electric switches, switch bases, and 
means for connecting the circuits to be controlled with the same.” L. BUNDER- 
LAND, February l4th. | 

8,894. “Improvements connected with the use of electric glow lamps for 
occasional illumination." F. Brown. February 14th. 


1 “Improvements in electric furnaces.” P. L. T. H nOULT. February 


8.918. Improvements in coherers for wireless telegraphy.” J. H. REEVES. 
February lóth. ч 

8.992. “Improvements in dynamo-electric machines and motors.” Н.Е. 
JoL. February 15th. 

8,998. “Improvements in and relating to the storage and distribution of 
5 by means of accumulators.” C. WRRDR and H.JuxoBLurH. Febru- 
ary . | 

3,942. Improvements in or connected with casings for electric conductors.'' 
H. Beau. February 15th. d 

8,953. ''Improvements relating to telegraphié and telephonic apparatus.“ 
H. H. Laxe. (Aktieselskabet ‘‘ Progress,” Norway. February 15th. (Com- 


 KBSTRAOTS or PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
^ and Oo., 892, High Holborn, W.O., and at Liverpool, price, post free, 9d. 
(in stamps). | 


1999. 


9,944. " vements in incandescence electric lampe." В. M. Drake aad 
Nernst Electric Light. Dated May 80th, 1900. Incandescent lamps. A filament 
made of rare earths is provided with heat-dissipating devices at the anode con- 
nection to prevent over-heating there. Both ends may be so provided, rendering 
the lamp independent of the direction of the current. The heat dissipators may 
be made by coiling the platinum connecting wires on the ends of the filament, 
leaving loops projecting radially. Each loop is twisted, and the ooiled wire is 
covered with oxide paste, the twisted loops being preferably left projecting from 
the finished end. radiating plates or rods may be used. 8 claims. 


9,966. “improvements in transformer systems for onrrent supply for olectrie 
railways.” British Thomson-Honston Company. (W. B. Potter, U.S.A.) Dated May 
80th, 1900. Electric railways and tramways worked with multiphase currents 
and transformers on sectional conductors, Cannot be abridged without 
reference to a diagram. 27 claims. 


9,962. , mprevemonts In er relating te alternate current induction motors. 
d. W. Money. ted May 80th, 1900. elates to means for starting and con- 
trolling the speed of alternating current induction motors without the use of 
multiple contact switch arrangements. 4 claims. 


9,971. ‘‘ An improved methed of utilising electrical earth currents." Е. Jahr. 
Dated May 80th, 1900. Electrical earth currents are utilised by thrusting into 
the earth or into water in or on the earth two electrodes, of which the electro- 
positive one has a position to the north of and deeper than that of the electro- 
negative, lclaim. * 


9,975. ''improvements In electrical transformers.” R. Grisson. Dated 1108 
80th, 1900. Two primary coils аге caused to act upon two secondary coils, whi 
are arranged in series, the current being sent through the primaries alternately 
by means of the commutators. 1 claim. 


0,982. “I ts In eleotrie incandescent lamphelders.” E. G. Sheppard and 
Nernst Electrio Light. Dated May 80th, 1900. A holder in which three contacts 
are to be made without possibility of wrong connection, has one central contact, 
the others being placed at unequal distances on opposite sides thereof The 
holders are especially applicable to Nernst lamps. 2 claims. 


10,028. “improvements relating te the distribution ef electric current.” N. М. 
Storer. Relates to means for maintaining a constant electromotive foroe in a 
branch circuit when that in the main is variable, or for raising or lowering the 
pressure in branch circuits. 8 clainis, 


10,066. "improvements in automatie eirouit-hbreakers." W. R. Lake. 
Dated May 81st, 1900. Relates to a magnetic circuit breaker. The bridge-piece 
is carried by an arm connected to toggle levers, and also fitted with pins 
sliding in slots in the frame. A supplementary contact is carricd by a leaf 
insulated from the contact. The contacte are held on against the sction 
of the spring by a catch controlled by the overload magnet. When the 
catch is released, the pin slides in the slot, and contact is first broken 
laminated copper contact, and finally at the carbon contact, thus minimising 
arcing. 22 claims. : | 


10,071. "improvements in automebiies.” N. Kitsee. Dated May 315%, 1900, 
Relates to means for stopping the vehicle automatically upon the occurrence of 
any emergency. 6 claims. 


10,074. ‘“‘ improvements in electric brakes for railway ears and the like." F.C. 
Newell. Dated May 81st, 1900. Relates to braking systems for railway cars in 
which a special кешш controller is provided'independent of the running соп: 
pen which may also be connected to the braking uit to control the brakes. 
7 claims. 


10,124. Calllag applilances for telephone switokboard.” J. К. Kingsbury. 
Dated June 1st, 1900. Relates to that class of exchange systems in which a 
subscriber has answering jacks and calling signals on more than one board. 
8 claims. 


10,133. '' Improvements in and relating to veltmeters." Т. Dunean. Dated June Ist, 
1900. The pressure between any equally distant points on two continuous 
current supply mains is measured by a voltmeter connection beiog made with 
one main at the distant point by a single wire or by earth connections there and 
at the voltmeter. 6 claims. 


10,134. '' improvements in alternating current wattmeters." T. Duncan. Dated 
June 1st, 1900. Relates to energy meters. An instrument for moasuring either 
true ox apparent watts. 6 claims. 
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№. 1,267. 


THE AMAZON AND THE PACIFIC. 


IN our issue of July 12th, 1895, on the appearance of 
the Amazon Telegraph Company's prospectus, we stated that, 
while we did not anticipate that many engineering difficulties 
would be encountered in the laying of the cable, we thonght 
that the difficulties of maintenance would: be considerable, 
and that in the estimates the provision for maintenance was 
inadequate. We foresaw physical conditions occurring 
in a degree so much greater than had been encoun- 
tered by any earlier cable as to constitute practical, if 
not theoretical, novelty. "This view has now been endorsed 
by the present chairman of the company. Mr. E. B. Ellice- 
Clark, himself an engineer, presiding at the last general 
meeting, said :—“ It was undoubtedly an experiment on a 
very large scale. His predecessor in the chair, and others, 
adopted an opposite view seven years ago. Then the 
Amazon was regarded as the Mediterranean of South 
America, and it was expressly specified that the cables were 
to be laid by the Faraday with the same machinery as was 
employed in 1894 for laying the Commercial Cable in the 
Atlantic. No wonder Mr. Ellice-Clark has now to deplore 
that the experiment“ has resulted up to the present time in 
а very serious financial state of affairs!" Fortunately for 
the shareholders, the Chairman was also able to show that 
there is a splendid business to be done. We have little doubt 
that now that the true nature of the task is thoroughly 
understood, the recognised difficulties of maintenance will be 
overcome, and that, as the Chairman expressed it, tho 
potentialities of the Amazon Company are very great." 
That Ње Canadz—Australia cables constitute an experiment 
even the most strenuous advocate of the project has been 
constrained to admit ; but Sir Sandford Fleming has insisted 
that there can be no fear but that it will prove a successful 
one. 

In the early days of his long campaign Sir Sandford 
Fleming had all our sympathy. We regarded as little kes 
than childish the reiterated objection that the pbysical con- 
ditions in the Pacific present difficulties that cannot be over- 
come by capable engineers. But on several occasions, and 
in relation to various matters, we have harped on the folly 
of under-estimating the engineering difficulties in a novel 
project, however excellent that project may be from other 
points of view. 

Under the heading C.— 9, 247, we print on another 
page a letter from Mr. W. Sharpey Seaton, which goes far 
to show that Sir Sandford Fleming has fallen into this error, 
and has carried with him Lord Selborne’s Committee. 

Seven questions were submitted to this Committee, and 
four of these were engineering questions. In view of this 
fact, it is interesting to note that the Committee was com- ` 
posed of the Under Sccretary of State for the Colonies, a 
Principal Clerk in the Department of the Treasury, the 
High Commissioner for Canada, a Member of the Privy 
Counci] of Canada, the Agent-General for New South Wales, 
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and the Agent-General for Victoria. The Secretary to this 
Committee was a clerk in the Colonial Office. Was there 
any ground whatever for supposing that the investigation of 
engineering questions by such a Committee could, by any 
possibility, be efficient ? | 

The seventh and last question referred to the Committee 
related to the contract for construction. The Committee's 
reply was thoroughly characteristic. They were dealing 
with cables to be laid in very long stretches across very deep 
water. The details of the construction of the type designed 
for this very deep water were of supreme importance. The 


amount of cable to be laid in shallow water was relatively . 


insignificant, and it would have gone without the saying that 
the core of these short lengths of shore-end and inter- 
. mediate types should be protected against teredo. 

The Committee select one, and only one, detail of con- 
struction to which they devote all their attention—the 
* brass-taping." Of all the other details of construction, 
the Committee are content to remark that they ** would 
present no difficulty when the type for the long section has 
been fixed upon." : The Committee did not think it 
necessary to indicate the way in which this type was to be 
fixed upon. 

Our contemporary, the Engineer, appears to have 
endeavoured to obtain some information upon this point, 
for we read in its issue of the 21st ult. :—‘ Unusual 
secrecy is preserved regarding this National and Imperial 


cable ; but we are informed, and there can be no harm in- 


saying, that the Vancouver and Fanning section, the most 
novel and interesting from an engineering point of view, is 
very similar to the Anglo-American Atlantic cable of 1894." 
As the engineer who laid this 1894 cable has himself 
assured us that it was very difficult to pick it up in the 
Atlantic, we cannot feel as confident as is Sir Sandford 
Fleming, that a similar cable in the far deeper water of the 
Pacific will, in the long run, be a success. 


TRAMWAY COMPETITION. 


Of much greater direct interest to our readers, however, 


‚ аге the figures embodied in the following remarks: It was 


stated that “the 1st class passengers showed a decrease in 
numbers of 15,720, and an increase in money of £4,836; 
the 2nd class passengers a decrease in numbers of 35,920, 
and an increase of £11,939: while the 3rd class showed an 
increase both in numbers and receipts of 83,700 and 
£33,890 respectively. The decreases in the 
lst and 2nd classes were in short distance passengers near 
London, Birkenhead and Bristol, and were chiefly due to 
competition from electric trams.” 

It will be noted as a significant fact that, while the num- 
bers travelling 1st and 2nd class decreased, yet the receipts 
from these classes increased, proving conclusively that the 
mileage per passenger has increased, while the short distance 
travelling has been done by the handier electric trams. 
This fact, taken with the large increase in 3rd class fares, 
seems to show either that we are becoming more democratic, 
or that, on account of the war and the general depression 
in trade, unwonted economies are being practised. To us 
the figures foreshadow the inevitable; they seem to point to 
the time when every populous centre will be threaded and fed 
by house-to-house conveyances, while the main lines of rail- 
way will be used simply for long distance travel and for the 
conveyance of heavy goods. The more electric tramway 
traction expands, the further will the newer population 
spread атау from railway stations, the only collecting foci 
for the heavier lines; and the greater will be the incentive 
to patronise the street or road systems. In that event 
nothing can prevent the gradual extinction of the branch 
lines, unless some advantage is offered to the traveller. 
That advantage can be only a greatly increased mean speed, 
and that, it has been demonstrated pretty conclusively of 
late, can be obtaincd on branch lines where the stations are 
only a few miles apart, by the use of electric power on short 
trains or single carriages running on a short headway. 

The labourer, the artisan, the clerk, and the business man, 
as well ая the petticoated portion of humanity, who cannot 
be weaned from the notion that a train will start 10 minutes 
before its advertised time, will always prefer to step out of 
their dwellings into a car rather than expend mental energy 
in looking at a time-table, and nervous force in catching their 


' . train, until the difference between the travelling times on the 


" "THE Birmingham Daily Gazette of the. 14th ult. con- 
tains two interesting paragraphs in its financial] columns. 
One is an abstract of the chairman's speech at the 
half-yearly meeting of the G.W. Railway  share- 
holders; the other is & note on the annual report 
of the Bristol Tramways Company. Read together 
these paragraphs afford matter for contemplation 
and remark. To begin with, the shareholders in both com- 
. panies are to be congratulated on their investments, for the 
dividends accruing to both have increased; that of the 
G. W. R. from 52 per çent. for the corresponding period of 
last year to 61 per cent. now declared ; that of the Tramway 
Company from 8 per cent. to 9 per cent. for the half year, 
or 8) per cent. for the 12 months. Although a strike of 
employés sadly crippled the traffic for nearly a month in the 
latter part of last year, the cars carried ten millions of people 
more than in the previous year. ` 
Last year, when the heavy rail dividends were so dis- 
couraging, the decreases were attributed unanimously in & 
great measure to the price of coal. Proving that the statc- 
ments were not wide of the truth, the G.W.R. are able to 
show a decrease of £54,000 on fuel account, although the 
full benefit of the more favourable contracts has not been 
obtained throughout the period dealt with; so that in the 
present year, with no apparent tendency towards hardening 
in prices, the saving under this head should be greater still. 


two systems is very considerably increased. It is on that 
point that the railway companies can get the pull if they 
wish it, for they can increase the speed of their trains to the 
limit of safety, while the street cars must conform to the 
general rules and regulations governing street traffic, and 
cannot hope to run at a speed much higher than the present 


rate. 


To reduce the expenses from 81:51 per cent. te 60°52 per 
cent. of the receipts reflects great credit on the G.W.R. 
officials, but, with electric traction we shou!d not be 
satisfied tillthis figure was brought down to 50 per cent. 
In this connection we have to confess considerable surprise 
at the high percentage of expenses shown by the Bristol 
Tramways Company. Although the availuble figurcs are 
rather scanty, it would seem that this percentage is in the 
neighbourhood of 67, and knowing what we do of other 
results, we should say that the shareholders may expect 
larger dividends by the reduction of this excessive ratio in 
the fature. 

Perhaps the most interesting remark iu the spec ch of the 
G. W. R. chairman, is tbe following: —“ Referring to the 
constant growth in the item of rates and taxes, he said that 
in 1901 it amounted to £444,074, against £220,715 in 
1891. The local authorities of to-day had a tendency to 
plange into all sorts of things, and charge the cost to the 
rates." | 

An increase of 100 per cent. is certainly alarming, but it 
docs not surprise us in the least. It is even amusing in an 
ironic fashion, for there is no doubt that part of this increase 
is due to the expenditure of local authorities on electric 
tramway systems, so that the railway company is helping 
to pay for destructive competition! When, we wonder, will 
all the interests threatened by municipal competition— 
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unfair in its essentials combine to overthrow, as they might, 


the greatest national tyranny, leading year by year to the 
greatest national calamity of any age. Heaven knows there 
are interests enough. From the baker to the “bloated 
millionaire,” all are assailed. 


Marconi's Wireless Ix his lengthy reply , reproduced in 
Telegraph Company. fall in our last issue, to the comments 
which have been made upon his optimistic claims and state- 
ments, Mr. Marconi seems to us to miss the real points at 
issue. Putting aside the tone of his remarks regarding two 
eminent physicists, which we believe Mr. Marconi, as well as 
his friends and admirers, will regret upon reflection, there 
are one or two points amongst the numerous controversial 
passages in his carefully written speech, to which we think 
attention may be usefally directed. Taking first the Sand- 
wich Islands fiasco, we are asked to believe that the collapse 
of the operations there was due to ill-paid operators! 
Should not the Marconi shareholders be given further and 
more detailed particulars to account for the total failure 
of the messages, which, according to Press reports, finall 
undermined public confidence entirely ? ! 

What we wish to point out especially is the method 
adopted of statement by implication. Take only one point— 
the allegations regarding tuning. We now learn from the 
company for the first time, that the statements in the 
temperate article by Mr. Sullivan, which we recently published, 
regarding the interruptions at the America yacht race, were 
true. But, it is added, they were owing to wilful inter- 
ruption! How do Messrs. Marconi & Co. propose to dis- 
criminate between wilful interruption and any other kind ? 
The prepared speech goes on to point out that cables are 
liable to interruption through cutting, &c., but the fact 
is ignored that to cut and interrupt a cable is a penal offence, 
whereas to work an induction coil, of any power or size, is not 
illegal in this or any other country—even if the source of 
interruption could be located. 

It is time to have done with vague assertions and predic- 
tions as to the vast improvements that science may effect ; 
may we be told in plain terms how Messrs. Marconi & Co. 
propose to prove their statements ? 

Unless straightforward information is supplied, the 
growing conviction will be strengthened—that the success of 
Messrs. Marconi & Co.'s system depends more upon work- 
shop secrets than upon patents, This is a very important 
matter for the shareholders; we challenge the directors to 
point to the actual patents by which the essential features of 
the improved Marconi system, as outlined at the company’s 
recent meeting, are secured—if, indeed, such patents exist. 


THE Government measure for amending 
the Light Railways Act is in course of 
preparation, but Mr. Gerald Balfour is not yet able to say 
when it will be introduced. We trust in the interests 
of the electric traction industries of this country that there 
will not be any longer delay than is really necessary in 
settling what the future position of this matter is to be. 


WE printed in our last issue an abstract 
of the report of the Board of Trade on 
the question of vibration caused by underground rail ways. 
From a statement made in the House of Commons on 
Monday last by Mr. Gerald Balfour, we learn that the 
Board has been in communication with the Central London 
Railway Company in regard to the matter, and after the 
directors have had time to further consider it, he will ask 
them how they propose to give effect to its recommendations. 
It was but to be expected that, as Mr. Balfour stated, the 
different committees which have electric railway measures 
before them this session, will have their attention especially 
drawn to the Lord Rayleigh Committee report. 


Underground 
Vibration. 


LONG-DISTANCE TRANSMISSION 
PROBLEMS. О 


IN view of the many long-distance transmission schemes 
now under consideration, the paper entitled “ Some Notes on 
the Influence of the Sub-station Equipment and Transmission 
Jine on the Cost of Electricity Supply," read by Mr. 
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Andrew Stewart before the Newcastle Section of the Institu- 
tion of Electrical Engineers, comes very opportunely. It 
directs attention to certain important financial aspects of the 
problem. | | 
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In dealing with the transmission line Mr. Stewart 
analyses the total cost of an underground-cable by deter- 
mining the relative amounts paid for copper and for insulation. 
In fig. 1 are plotted curves, corresponding to various voltages, 
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whose abscisse refer to the cross-section of the conductor, 
in sq. in., and whose ordinates represent numbers obtained by 
dividing the cost of insulation by the value of the copper in the 
cable. The large amount paid for insulation, especially at 
high voltages, when the cables are small, is at once evident. 
The curves refer to paper-insulated, lead-covered, and 
armoured cables. 

- In fig. 2, also taken from Mr. Stewart's paper, are plotted 
curves, showing the connection between the power factor of 
the load and the weight of copper required to transmit 
1,000 Kw. 10 miles with 10 per cent. loss at full load (a 
three-phase transmission being assumed). The great import- 
ance of the power factor is sufficiently obvious. | 

Mr. Stewart concludes that, ** under existing regulations, 
long-distance power distribution will develop along lines 
entirely different from American or even Continental 
practice.” This conclusion is, however, founded on the 
assumption that the Board of Trade would not sanction 
the erection of an overhead high potential line. The 
important letter of the Board of Tride to the London 
Chamber of Commerce, published in our columns recently, 
shows that such an assumption is hardly warranted. We 
commented pretty fully on this subject in our leading article 
of February 14th. 

Considering next the sub-station equipment, Mr. Stewart 


briefly compares the relative advantages and disadvantages ` 


of synchronous and asynchronous motor-generators and 
rotary converters. In order to arrive at the resultant 
costa per unit delivered, the generating station is assumed 
to cost £25 per kilowatt installed. The length of the line 
is taken to be 10 miles, the line voltage 15,000, and at the 
end of the line a sub-station is supposed to be placed of 
1,250 KW. capacity, consisting of two sets of 500 kw. and 
one of 250 kw. The capital cost of the sub-station equip- 
ment is given as follows :— 


500-kw. SETS. 


Motor-generators. Rotary converters. 
, — 


; Asynchronous. Synchronous. Three phase. Bix-phase. 
Total T £2,750 £2,750 £2,375 £2,125 
Per kilowatt 25 10s. £5 108. £4 15s. £4 5s. 
Only the converters include transformers. 
250-kw. 8478. 
Total us £1,750 £1,312 10s. £1,250 
Per kilowatt . £7 £5 5s. £5 


Taking the maximum load at about 750 Kw., and a load 
factor of about 38 per cent.; then calculating the cost of the 
sub-station" buildings, the copper and insulation in the line, 
the laying and reinstatement in each case, and allowing 
interest at the rate of 8 per cent. on the total capital 
expenditure, 7 per cent. for depreciation on the cost of the 


£1,750 
£7 


generating plant, and sub-station plant and buildings, 5 per ` 


cent. depreciation on feeders, 1 per cent. on ducts, Mr. 
Stewart arrives at the following prices of one unit delivered 
at the low-pressure bus bars for various classes of con- 
sumera :— 


| 


— Consumer. Consumer. Consumer. 
Class 1. Class 2. Class 8. 
—— ———— ͥ ̃ — — ш ш СС а um 
Syuchronous motor-generator, 
two three-core feeder cables 
(each of 1,000 kw. capacity) ‘59d. ‘Od. 41d. 
Induction motor-generator  ... | ‘685d. 92d. 42d. 
Rotary converter, three-phase | ‘558d. 852d. 3°95d. 
Synchronous motor-generator, 
three-line cables vs 61d. 94d. 4:824. 
Six-phase rotary converter, six | 
line wires (bare copper . ‘49d. 7d. 2:9d. 


| 


Consumer Class 1 is one whose mean load is 70 per cent. 
of his maximum demand, and who takes his mean load over 
21 hours. Consumer Class 2 takes same demand and mean as 
above, but for 10 hours per day. Consumer Class 3 takes 
his maximum demand for one hour per day. 

The details of the calculations by means of which the above 
results have been obtaincd, show clearly the great importance 
of the line in each case. Mr. Stewart concludes that “ the 
problem of economical power distribution is to a large extent 
u question of cables." | | 

As regards the different types of. sub-station е juipment, 
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Mr. Stewart does not hesitate to pronounce in favour d} 
rotary converters :—“ Taking everything into consideratio, ! — 
it is apparent that only the very strongest engineering ! : 
reasons can justify the adoption of motor-generators in pe 1 : 
ference to rotatory converters. Such disadvantages as the ; 
latter may have are not at all serious, and do not, in be 
writer's opinion, justify their exclusion from a distributio: . - 
system under ordinary conditions,” 

On the subject of polyphase versus direct curen, 
Mr. Stewart has equally strong views. © Nothing,” he sip, , 
* can justify the investment of money in apparatus which ; - 
converts alternate to direct current merely to pander 6 
popular fancy." In support of this statement, he mentioi - 
а case in which 300 Н.Р. is distributed to motors and nearly‘; . 
200 н.р. to lamps, from a single three-phase generator, with | 
the best results. . ae 

In the discussion on Mr. Stewart’s paper, Mr. A. V. | 
Heaviside, after endorsing the author's remarks on the sub; 
ject of overhead cables, expressed the opinion that in cou: 
of time polyphase distribution as well as overhead wins. | 
would come into use. He saw no reason why overbad: 
wires should not be employed in country districts, when ii - 
had been shown that the 500-volt trolley wires freely used in 
cities were capable of killing a man. ^ 

Mr. R. S. Dobbie agreed with the author of the paper s 
to the superiority of the rotary converter over mot- 
generators, and stated that, given similarly rated machine, 
an overload of 25 per cent. would cause the induction moter; 
to fall off seriously in speed, and the synchronous motor to- 
drop out of step, but the converter would hold to ite vo 
under even more severe conditions, He thought that for’ 
distribution purposes direct current was better than po- 
phase, as direct current motors were at present cheaper 
and allowed of gpeed regulation. | 

Referring to the question of electricity works costs, Mr. 
J. F. C. Snell stated that the curve of total costs per kilo- - 
watt was hyperbolic in its nature, and this accounted for йв. 
fact that beyond a certain critical point the power companies 
were unable to supply at a price below that of в wel- 
managed station in a moderately sized town; he expres 
doubt as to whether energy could in any саве be supplied at 
less than 14d. per unit. | 

Mr. Stewart, in replying, said that he did not agre 
with Mr. Dobbie on the subject of direct current versus 
polyphase motors. The high price of the latter was at the 
present time due simply to lack of unlimited competition: 
it was this that had brought down the prices of direct 
current motors. As regards works costs, he submitted 
details from very large traction plants showing in one cas 
with 19 million units a cost of 288d. per Kw.-hour, and 
with 20 million units ‘243d. per Kw.-hour. 


* 
* 
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INSTITUTION OF ELECTRICAL ENGINEERS. 
(MANCHESTER SECTION). 


ANNUAL DINNER. 


Tur annual dinner in connection with the Manchester Section of 
the Institution of Electrical Engineers took place at the Grand 
Hotel, Manchester, on Friday evening last. There was а large 
attendance of members and guests, and the event was marked ty 
much éclat. Mr. С. Н. Wordingham, chairman of the section, prc 
sided. After the company had dined, the toasts of “The King, 
and The Queen, the Princess of Wales and Royal Family," were 
proposed by the chairman, and fittingly honoured. 

Mr. S. Z. de Ferranti, who was cordially received, proposed the 
toast, The Institution cf Electrical Engineers,” coupling with the 
toast the name of the chairman of the Manchester Section of tbe 
Institution. As опе wl Lad seen the institution of the Northern 
Society of Electrical Engiucers, and who had seen the difficulties of 
getting people to attend the meetings, and make anything at all of It, 
to see the large gathering which they had there that evening #®% 
to him, exceedingly pleasant. Не was very glad to have that oppo 
tunity of saying what a good thing it was that the Northern Society 
had ceased to exist, and that they had formed themselves into what 
he might call the larger body of the national Electrical Enginett 
Society. He did not think they could be too well represented, a2 
so would ask them to get all the members they could into the 
Institution and strengthen) it.) (He thought, too, what was wanted 
to a very large extent in this country at present was superior educa: 
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tion in technical matters, not only in those at the top of the profes- 
sion, but in all from the office boy upwards. He thought the 
Institution of Electrical Engineers was a teaching Institution by 
ing its members together to read papers and controvert their 
ideas by the discussions which arose out of those papers. 
One good which resulted was the progressive note of 
the papers which were read, and through that, he thought 
the Institution was an important educational power in the country. 
He was sure it was that which they wanted to enable them to go 
ahead and compete with those who were competing with them for 
trade. He had an important case before him that morning of 
a student who wanted to come to their works to fill in spare time 
at the works. Не (Mr. Ferranti) found he was studying to get the 
degree B.Sc. at Owens College; he asked him what subject he 
had taken up, and he found he was taking an engineering course, 
and was surprised to find that the engineering course did not 
include electricity. He (Mr. Ferranti) thought that a state of bar- 
barism, and he wanted them to push forward the idea that, if a 
man were going in for scientific attainments, he could not be handi- 
capped by local circumstances, and take honours in engineering 
and have no knowledge of electricity. Why, electricity to-day, as 
they could see from that gathering, was the one part of the pro- 
fession he ought to know something about; he might be an engi- 
neer, or a shipbuilder, or in roof work; there was not a branch in 
which he did not want electrical knowledge, and for that which he 
had instanced to exist in Manchester, which was the electrical 
centre of the country, was deplorable. 
they might all know that the work of the Institution of Electrical 
Engineers was to go forward and have such a state of affairs as that 
remedied.—The toast was drunk with much enthusiasm. 

The Chairman said he felt that the honour of replying for the 
Institution had fallen on very unworthy shoulders, but he would 
do his best to reply to the toast, by which he felt doubly honoured. 
Mr. Ferranti had referred to the benefits which electrical engineers 
in Manchester had derived from the absorption of the Northern 
Society by that Institution; and he (the Chairman) thought, 
whatever the members of the Northern Society might have thought 
then, that now no one could doubt that the absorption was the very 
wisest step which could have been taken. "The prestige which that 
alliance had given was alone sufficient to justify the change. There 
were many other advantages into which it was not necessary for 
him to enter; but he felt that the transactions at their meetings 
would carry more weight, though they were in what Mr. Ferranti 
had called quite truly, the centre of the electrical industry of the 
country. It would not only be of benefit to the local Society, but a 


benefit to the Institution and to all institutions, because there could be 


no doubt that the bringing in of local members must tend to bring to- 
gether and strengthen all branches. Mr. Ferranti had referred to the 
educational portion of the Institution's work. Не (the Chairman) 
thought that was a branch which was very much overlooked. It 
was always agreeable and exciting to abuse those at the head of 
the Institution, and only those of them on the Council knew the 
enormous amount of work to be got through. There was a frightful 
amount of work, and the result was that matters, often important, 
had to be referred to small committees, sometimes composed of busy 
men who had not time to devote to those committees. It did seem 
to him, as to others, that a committee might represent that the 
matter be referred to them to deal with, not finally, but to thresh 
the matter out and report to the Council for them to act. If 
that were done, the subjects under consideration would have much 
more study, and the Council would be able to give much better 
attention to existing circumstances. There was another point. 
They very often heard it said that the Council did not protect the 
Institution's intereste. But they forgot how catholic the Insti- 
tution was, and that those interests were often antagonistic to one 
another. How then could the Council take action with regard to 
any one section of them? He must not speak of municipalisation. 
The Council a short time ago had their attention called to muni- 
cipalisation, and it seemed to him the Council were not doing 
wisely in taking action in this matter. He thought that other 
associations should be formed to look after the commercial interests 
of manufacturers and central station engineers and so on; but to 
attempt to import into the work of a scientific society, what he 
might call political work, would be a very great mistake. The 


work of the society was to advance engineering, and what Mr. 


Ferranti had called education. 


Mr. T. Browett proposed the toast Our Guests," and he coupled 


with the toast the names of Dr. Bowman and Mr. Stromeyer, who 
replied. 

The Chairman said it fell to his lot to propose “The Manchester 
Engineering and Scientific Institutions," with which would be 
coupled the names of Mr. E. G. Constantine and Dr. Schuster, 
Manchester, as they had already heard, was the centre of the 
English electrical engineering industry; of that, he thought there 
could be no manner of doubt. It was not surprising to find that 
there were in that city a larger number of engineering and scientific 
interests, probably, than in any provincial town in the kingdom. 
It seemed to him those forces wanted directing, aud if they were 
directed the resulting force would be a very powerful one. He 
might throw out a proposal that those societies should have a com- 
mon meeting place and have there libraries worthy of at least a 
tenth-rate provincial town. They had at present none worth 
speaking of. They ought to have one which would compare with 
libraries of the kind which existed in London. It might seem pre- 
samptuous for such a proposal of a fusion to come from so young a 
society as theirs, which was only in its second year. They had 
formed a sub-committee, and that sub-committee was going to send 
out a circular to ask the other societies to send delegates to a 
meeting, which the Lord Mayor had given permission might be held 
in the Town Hall, and he (the Chairman) hoped some good would 


He mentioned this, that 


come from it. 
responded. 

The toast of Our Entertainers was next proposed by Mr. H. 
Lindley, who coupled with it the name of Mr. P. C. Pope. Mr. 
Pope replied with a few appropriate remarks, so bringing the toast 
list to a close. 


Mr. E. G. Constantine and Dr. Schuster briefly 


THE CONSTRUCTION OF HIGH TENSION CENTRAL 
STATION SWITCHGEARS. 


By Henry W. CLOTHIER, A. M. I. C. E., A. M. I. E. E. 
(Paper read February 1st, 1902.) 


IN the earlier years of our industry the switchgear at & central 
station was regarded as a comparatively unimportant item. Elec- 
trical engineers gave prominence to the steam raising department, 
to the generating plant, and to the distributing system. 

As time went on, however, the necessity of paying greater 
attention to the controlling arrangements became more evident. 
There are many instances on record where faulty switchboards and 
connections thereon have introduced unforeseen disasters, which 
have included the loss of life, destruction by fire, and very 
frequently the discontinuance of the supply to the works and to 
the consumers. Such experiences as these are not only costly in 
themselves, but they have a tendency to check the growth of our 
industry by fostering a lack of confidence on the part of the 
general public in electricity as applied to power and lighting 
purposes. 

The manufacture of switch-gear is now considered a distinct 
branch of electrical engineering, and the user recognises it as the 
centre of the whole system. He desires it to be an ornament to the 
station, on which special care is taken iu the design, erection, and 
upkeep, 80 that it will be an example of utility, security, cleanliness, 
and general order to the rest of the equipment. 

Engineering firms have established separate switch departments, 
and they now compete with one another for contracte, the extent of 
which was unthought of but a few years ago in this country. The 
introduction of high-tension multiphase power transmission 
schemes, with generating stations and numerous outlyiog sub- 
stations, equipped with converters, rotary or static, have created a 
demand for extensive controlling devices, which, at the present time, 
attain a value of from £30,000 to £70,000, according to the methods 
adopted by the several contractors. 

It is the object of this paper to deal briefly with the broad 
outline of central station switch-gear practice, for alternating 
currents, and at the same time to meet the request of the Council 
of the Institution, to illustrate the main features in design of 
the apparatus produced in Germany as compared with our home 
productions. 

The scope of this paper will be limited to a discussion on broad 
principles rather than matters of detail, the way in which the com- 
ponente are assembled rather than the individual parts themselves ; 
also since the limit of pressure in this country is about 11,000 
volts, it will be of aufficient interest for the present to consider only 
those equipments which are in general use for that or lower 
voltages. 

The functions of the switch-gear are, of course, familiar to you; 
but before proceeding, it will perhaps be well to recapitulate the 
chief considerations to be borne in mind by the designer. 

1. The entire energy of the electric supply is concentrated on the 
switchgear and controlled therefrom, much as the heart controls the 
circulation of blood in the human body. It receives cable con- 
nections from the generating plant'and distributes the energy, 
transmitted by them, into the out-going main feeders, which in their 
turn supply the districts covered by the system. 

2. It must embody arrangements for coupling or disconnecting 
any of the various members of the system, whether on the generating 
or distributing side. 

3. It must be provided with devices which will isolate any part 
of the system on which a fault may arise, that would disturb the 
supply and cause damage to the affected part, or to any other part 
of the system. 

4. The apparatus must be capable of cutting off any machine or 
feeder, whether automatically or by hand, in such a way that no 
destructive arc will occur to damage the apparatus itself. It is also 
essential that the operation should not cause rises in potential 
sufficient to break down the insulation of the cables, ог to injure 
any of the equipment on the system. 

5. It must be furnished with measuring instruments for indicating 
the pressure and current of the energy generated and distributed. 

6. Devices must be included for synchronising the generators, 
and for regulating them to keep up the supply at a constant poten- 
tial to the consumers. 

7. The above parts must be assembled and constructed in a way 
that will afford the greatest security to the operator, and also to 
any other person who may be engaged on or near the gear, for 
repairs, adjustments, additions, for cleaning, or any other purpose. 
At the same time it should be so designed that it is only necessary . 
to rely upon a minimum amount of skill and caution on the part of 
the persons 80 engaged. 


PART I. 
NOTES ON GENERAL CONSTRUCTION. 


The apparatus used, although of so many different desigus, can 
be broadly classified under two very simple headings, viz.:—Switch- 
gears with backs and switch-gears without backs. There are, of 
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course, exceptions; but these headings serve the further purpose of 
generalising -a distinction between the popular modern designs 
produced abroad and at home respectively. The word “baek” is 
used in its widest sense, to define the space occupied behind a 
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Fia. 2.—IwPRovED FLAT TYPE SWITCHBOARD. 


board, or in a basement, cellar, or any place out of sight of the 
station operstors. Constructions with backs can be sub-divided into 
the following types for the purposes of this description, i.e., flat 
board, multiple frame, cubicle, basement, and keyboard types. 
Those without backs will be described as:— Wall surface, hinged 
panel, pillar and cellular types. | 


Flat Board T'ype.—This very common construction consists of 
panels of marble or slate fixed in vertical positions by bolts or 
screws toa metal or wooden framework, which is tied to the wall 
and bolted to the floor. The board formed by these vertical slates 
divides a space off from the engine room, the space or "back" 
affording room and facilities for storing away and connecting up 
the several apparatus required. This type was used almost 
exclusively in early stations in this country for the small units 
which were then generally installed. Fig. 1 serves to illustrate the 
arrangement of a machine panel constructed on this principle. It 
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Ета. 16.—МотлтргЕ FRAME Турю SwIrCH GEAR. 


will be seen that the switches, fuses, &c., were dangerously 


mounted on the front, with terminals projecting through to the 
back, joined up by cable connections. It is unnecessary to state 
that the risk to the operators of this type of board was recognised 
many years ago, and switchboards were made (notably the well- 
known Siemens and Lowrie Halltype)on which all high-tension 
parts projecting through the front were covered by cups of 
porcelain or other insulating material, so that it was difficult to 
make accidental contact with them. But although the front of the 
board was then comparatively safe, the “backs” were always a 
source of anxiety. They were usually complicated by a chaos of 
inflammable cable connections, particularly when the board was 
designed for “independent” running on a double-pole system, in 
which each circuit panel was provided, in duplicate, with cable 
connections from each pole of each generator. 'The cable con- 
nections naturally increased the chances of fire, and also the extent 
of the damage in the event of a fire starting. 

Many improvements have been made, such as covering up 
prominent parts of the frame with insulating material, by 
alowing very liberal space at the back, and by replacing the 
rubber cable connections between the terminals of the various 
appliances with carefully braided copper strips; but in regard to 
English practice, it can be truly said that the type in question 
has caused so much trouble that it is now practically extinct 
among our home productions for high tension alternating current 
stations. No recent examples have been installed by home mana- 
facturers, but, on the other hand, a large majority of the type 
originally installed in early supply systems have, at no small 
expense, been changed for switchgears without backs, which will be 
described later. 

Considering these experiences at stations generating ãt about 2,000 
volts pressure, which has been a very usual voltage for lighting 
systems, one would not expect the larger power transmission 
schemes now becoming universal, generating at voltages from 5,000 
to 7,000, to accept this type of board. Consequently, it is interest- 
ing to observe, as an example of Continental pau the method 
adopted at the Kensington and Notting Hill Supply Company's 
station at Wood Lane, which re-introduced the type into this 
country. Fig. 2 represents a section through a 500-Kw. 5,000-volt 
three-phase generator panel. Here live fittings are exposed only at 
the back and top, the front being quite free from any high tension 
metal work. With the exception of the main switches and the bus 
bars, the connections are contained in a cage of iron meshing, and, 
it is needless to add, that the main switch coupling the panel to the 
bus bars must be locked ot! before anyone is allowed to open the 
cage door, shown on the drawing. Figs. 3 and 4 [See ELEo. 
Rev. for June 28th, 1901.—Eps ] clearly show the disposition 
of the instruments, as seen from the front through а hole 
in the marble slab; the main fuses of a tubular pattern, mounted on 
insulators fixed to & metal frame, the levers operating the main 
switch, the regulating resistance at the base, and the cable connec- 
tions, which, though numerous, have been neatly arranged. 

An American exam ple of three-phase extra high-tension switch- 
board in use at the Glasgow electric tramways generating station, 
may be termed a modification of the flat-board type. Figs 5 and 
6 [See Erec. Rev. for September 13th, 1901.—Eps.] represent 
front and back views of this 6,500-volt dynamo board. 
No attempt at covering high-tension fittings has been made, 
but as a precaution in design, all high-tension conductors are 
placed at the top, above the heavy cross-girders, at a height - 
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not less than 10 ft. from the floor level. All measuring instruments 
mounted on the front are of the transformer type, the transformers 
being also mounted out of reach from the floor level. The main 
switches аге of a carbon break type, and are arranged in compart- 
ments between marble slabs. 

It is unnecessary to cite the many Continental апа, American 
switchboard constructions and the numerous methods of arranging 
details to show that abroad the “ fiat-board type is very commonly 
used for high and extra high voltages. The main idea in the 
design of these boards has been to make them safe to the ораса ог 
from the front, and presumably to expect a high degree of skill and 
caution from those who may be engaged on any other part of the 


gear. 

The Multt-Frame Type.—This construction, shown in fig. 16, con- 
sists of a marble front mounted in a metal frame carrying switch- 
bandles and instruments similar to the flat-board type, but the back 
of these panels is used: only for the exciter connections and low- 
tension instrumenta. A separate and distinct skeleton framework 
with a clear space around it and a passage between it and the front 
frame carries all high-tension conductors, including fases, swit2hei 
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bus bar, instruments, transformers, &c. A somewhat similar type, 
constructed by the Allgemeine Company, is in use at Berlin for 
their three-phase system. Although this construction covers a 
greater floor space than usually convenient, it bas its advantages 
when compared with the previous type, in that the high-teosion 
conductors are spread over a larger surface, and there is room 
enough to get at them from all sides. 

Cubicle Type.—For feeder switchgear, the Westinghouse cubicle 
type, as applied at Glasgow, should be mentioned. The construc- 
tion shown on fig. 7 [See Exec. Rev. for September 13th, 
1901.—Eps.] consists of sets of four complete three-phase 
panels placed back to back in two pairs, each set of four panels 
enclosing a space, forming as it were a chamber, on the walls of 
which are mounted the main cable junction boxes and the low 
tension instrament connections, &c. Like the dynamo board at the 
eame station no exposed high tension connections are within reach 
from the floor level; but they are visible on the illustration above 
a horizontal marble slab which forms a roof to the chamber. This 
usefal method splits up the usual back into a number of chambers, 
which can be readily inspected by the attendant in passing from 
one section to another. | 

Basement Type.—There are several types of supply station appa- 
ratus on which the dynamo or circuit high tension gear (sometimes 


both) is mounted in compartments below and above (generally: 


below) the attendant’s platform. The switches are controlled either 
by chain gear or by a mechanical arrangement of levers and links. 
The Helios switchgear at Dresden isa notable iostance of the latter. 
Fig. 8 represente a section through a dynamo panel showing a plug 
type mercury contact main switch controlled by a system of rail- 
way signalling levers from the platform. Each machine is furnished 
with other similar levers for regulating, synchronising, &c. Directly 
behind these levers is a metal column containiog all instruments 
and connections thereto. 

The Keyboard Twpe.—Fig. 9 represents a section through the 
platforms and galleries showing the relative positions of the main 
parts of the construction, an example of which is to be seen in the 
generating station of the Metropolitan Street Railway Company, at 
New York ; where switchgear is at present installed for controlling 
eight 3,000-x w. units at 6,600 volts, three-phase. On the first gallery 
will be seen a keyboard, with small switch handles arranged in order 


to represent a diagram of connections. An instrument panel is 
supported on a metal framework behind the keyboard. The main 
dynamo switches, in duplicate (as a precaution against one failing 
to operate), are supported on a second gallery, which also carries the 
main bus bars covered by a brick work erection. The switches are 
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controled by а pneumatic cylinder, the valves being operated by 
electric relays from the keyboard on the gallery below. Later 
designs replace the pneumatic cylinders by a system of electric 
motors. Whether they find it is satisfactory to have such imporlant 
work dependent on the delicate pneumatic and electric auxiliary 
gear, irrespective of the initial cost of this design, I am not able to 
say. But obviously this objection is met by duplicating the switches 
in series with each machine. 


( To be continued.) 


CORRESPONDENCE. 


Testing and Management of Electric Motors. 


In your issue of November 8th you reprinted an article 
on “Testing Electric Motors without a Dynamometer,” 
which originally appeared in the American Electrician, and 
which resulted in a painful attempt at witty criticism by a 
Mr. P. T. White, of Wigan, wherever that may be. For 
several weeks I have waited more or less patiently for the 
conclusion of Mr. White’s philanthropical efforts to relieve a 
theory-ridden world from its burden, hoping to be en- 
lightened as to what, if any, sensible reasons he would 
advance to justify his opening remarks in your issue of 
December 27th, 1901. From present appearances, however, 
the remainder of Mr. White's dissertation seems to have 
been suppressed—a perusal of the published portions will 
not leave the reader in uncertainty as to the probable reason 
—and I beg leave to offer some remarks in reply to the pub- 
lished utterances of your distinguished correspondent without 
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waiting for the climax that has been cruelly withheld from a 
hungry audience. 

Mr. White refers in а would-be sarcastic strain to “ home- 
built constants," and says “of such I am assured are the 
formule 
V E? — 4 (W + w)r 

2r 


0 = 

and 100 w 
E (C + € f) 

(These formule are in the reprinted article mentioned 
above.) In view of this statement from Mr. White, it was 
entirely unnecessary for him to inform us that “even now I 
(he) seldom employ algebra in my everyday calculations "— 
or any other kind, Mr. White? If he would “employ” 


algebra a little more, he would eventually be able to discover 
that there is not a single constant in any of the equations at 


== per cent. efficiency." 


. which he sneers, and that his several references to the 


calculus are more laughable than otherwise, inasmuch as 
there is no calculus involved. A primary class scholar in 
algebra would have no difficulty in seeing that the first 
equation repeated above is derived from an ordinary affected 

quadratic. 
Concerning the apprehension Mr. White experiences as to 
his ability to secure an armature shaft and adjust a variable 
resistance in series with the armature so as to obtain a 
potential difference of 3 volt at the brushes when the arma- 
ture and resistance are supplied from a 220-volt circuit, I 
wish to say that ordinary apprentices in manufacturing 
establishments and helpers in central stations in this country 
find no difficulty in making adjustmenta of this degree of 
delicacy. Possibly Mr. White's apprehensions were based 
on the euspicion that the variations in resistance would have 
to be integrated, and, as he took the superfluous trouble to 
tell us, he left his calculus behind him many years ago—or 
was it the reverse ? 

Mr. White manifests a great affection for the “ artificial 
load" method of testing motors, and bestows upon 
your readers the highly practical (home-built ?) formula : 


d E хас х 100 
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motor and dynamo, but he carefully refrains from explaining 
how the motor efficiency is to be separated from the dynamo 
efficiency. When he makes clear by what “ common-sense 
method ” he proposes to do this, his recommendations and 
criticisms will have considerably more weight than at 
present. I presume he considers it а mere trifle to work out 
a scale of efficiencies that would apply to the dynamo which 
he proposes to use to give the “ artificial " load to motors of 
all sizes and speeds. If he has reference to the so-called 
“stray power" method of testing, and has even a working 
knowledge of that method, he must know that the probable 
errors involved are considerably greater than the error in 
assuming unvarying armature core and pole-face losses and 
armature resistance between no load and full load. 

As a matter of faci, the difference between armature core 
and pole-face losses at no load and full load in an ordinary 
motor of 25 H.P., or under, is smaller than the percentage 
of error in the instruments usually employed in central 
station and workshop practice. It will readily occur to 
anyone experienced in motor work that the correction for 
the differences between the no-load and full-load armature 
resistance can be made by testing for armature drop at five 
or six values of current and plotting a curve from the 
results. "There will still, of course, remain a small per- 
centage of error in this method, as in every other method of 
motor testing. 

Mr. White’s code of hints is instructive to the last degree, 
and indicates conclusively that he is not one of the common 
herd for which our article was intended. A man who 
counsels that апу (sic) decrease of field excitation will“ 
unconditionally—* cause the motor to run faster," that “the 
efficiency of a motor falls as the load increases," and that 
the brushes of a motor can be raised even when the motor 
is doing its work," cannot be expected to waste his valuable 
time trying to adjust a water rheostat to such a fine degree 
as ів required in the crude and recklessly inaccurate method 
of testing described in our article, when he can put it to 80 
much better use in disseminating priceless ** hints" from his 


= per cent. efficiency of the combined 


lofty pinnacle of erudition. зосон pity, however, that 
he has left his calculus so far behi 
Сәс P. Poole, 


Editor, American Electrician. 
New York, February 18/h, 1902. 


Rabber Gloves. 


With reference to the note which appeared in this week's 
issue stating that the Silvertown Company have for two 
years tested their rubber gloves with 5,000 volts, we should 
not, of course, deny this for a moment, but should like to 
point out that the fact that the glove had been tested does 
not protect the workman if he happens to run his hand 
against a nail, which is the case with-our glove as it is 
mechanically protected. 


The St. Helens Cable Company, Limited, 
| Н. Dia, Managing Director. 
Warrington, | 
February 28th, 1902. 


C. —9,947 ө 


Nobody doubts that the Canada-Australia cables may be 
laid from end to end without a single hitch, and that they 
may lie for their allotted term of 52 years in a comfortable 
bed of ooze and clay untroubled by internal faults, or external 
landslips and earthquakes; but on the other hand it is 
equally indisputable that these optimistic expectations may 
not be realised, and to the technical readers of the ELEc- 
TRICAL REVIEW, it may be interesting to consider, before 
the event, the probability or the improbability of there 
cables proving to be capable of being repaired at a 
reasonable cost in time and money, should the occasion 
arise. 

The cables now about to be laid, owe their existence to 
the favourable report of the non-technical committee to 
which Mr. Chamberlain referred some very technical ques- 
tions, including this :— 

(3a) What will be the cost of maintaining the cable ? 

In a report extending over 10 pages of Blue Book 
C—9,247 (1899), the only allusion to the special difficulties 
attending repairs in very great depths is contained in 

ph 55, which runs as follows :— 

* 55. It should be added that the evidence clearly shows 
that the great depth of the Pacific will be a favourable 
factor in determining the life of the cable, while it will be an 
unfavourable influence on the facility and cost of the 
necessary repairs." | 

Upon this question, as to the difficulty of repairing, the 
committee appears to have been entirely led astray by the 
very strong opinion of the father of the Pacific cable— 
Sir Sandford Fleming. 

At the commencement of their report, che committee 
state that they “desire to express their obligations to Mr. 
Sandford Fleming, whose long labours on the subject of a 
Pacific cable have thrown much light upon the project, and 
materially facilitated the task of the committee.” 
^ Mr. Fleming was the first witness; he was examined at 
greater length than any other witness, and, although he had 
explained, in answer to Questions 4 and 126, that he was a 
railway engineer and had never laid a cable in his life, the 
following questions were put to, and answered by, him :— 


Q. 167.—Mr. Gillies: One does not know how long it might last 
without interruption ? | | 

Mr. Fleming: No. Asa matter of fact, the cables that are laid 
in the deepest water are probably the most lastiog. Take the cable 
across the Atlantic from the European side to Pernambuco; tbat 
cable has never required any repairs, except in comparatively 
shallow water. It has been laid now some 20 years, and there have 
been no repairs effected; certainly none in water over 1,500 or 
2,000 fathoms; none whatever. 

Q. 260.—Mr. Jones: Well now, there is another point. The great 
depth of water is spoken of as being so much greater than on many 
existing lines. Have you any idea whether, in the event of a 
fault, as it is called, in the cables, the ехрепзе of taking up and 
repairing those cables would be very much greater with this 
increased depth of water than under present circumstances ? 

Mr. Fleming: No, I am not of the opinion that it would be very 
much greater. 

Q. 261.— Mr. Jones: Or more difficult ? 

Mr. Fleming: And the necessity for it would be much les; 


Vol. 50. No. 1,267, Мавон 7, 1902.] 


THE ELECTRICAL REVIEW. 


877 


aecording to ience. I have already referred to a cable laid 
from the eastern shore of the Atlantic to South America at Per- 
nambuco. That is laid in water almost as deep as any portion 
of the Pacific that the Pacific cable would pass through, and it has 
been laid for 20 years, and, as I said before, there has never 
pee any repairs [sic] called for in the deepest water, as а matter 
o Я 

Ө. 262.—Mr. Jones: In that case, then, I suppose, there bas been 
no actual experience as to the difficulty of picking up the cable for 

irs ? 


repairs ? 

Mr. Fleming: Well, the depth is so very little more than cables 
that have already been laid and successfully raised that I do not 
think there would be much difficulty; it would not be very much 
greater than in the case of the cables across the Atlantic. The 
deepest part of the Pacific that I know of that would be passed over 
by the Pacific cable would be 3,100 fathoms. The Atlantic is some 
2,500 fathoms in depth. Well, of course, there is the difference 
between 2,500 and 3,100; it is not so very serions. 


Now, the only cable from Europe to Pernambuco which, 
at the time Sir Sandford Fleming gave this evidence 
(November, 1896), had been laid for anything like 20 years, 
was the 1873-74 Lisbon—Madeira—St. Vincent—Per- 
nambuco cable. The Lisbon—Madeira section was laid in 
1873 and worked well; but, on September 30th, 1873, the 
Seine and the Minia were ordered to remove a fault. The 
cable was broken on October 24th by the Minia, and on 
October 30th the first attempt to repair was abandoned. In 
April, 1874, Messrs. London and Lucas proceeded to the 
ground, and the repair was not completed until June 15th, 
1874, communication having been interrupted for a period 
of 234 days. The late Mr. Willoughby Smith accompanied 
the repairing expedition, and published an account of it in 
his * Rise and Extension of Submarine Telegraphy " (pp. 
312—315), from which I am quoting these facts. Four 
ships are stated to have been employed for 136 days. The 
depth at the fault is given as 2,250 fathoms; that at the 
final splice as 2,400 fathoms. In the course of the repair 
the cable parted three times ; never at the point of maximum 
tensile strain, but always at the point of minimum tensile 
strain; once at 2:02 nautical miles from the surface, once 
at 2:34 nautical miles from the ship, once “at the bottom." 
Mr. Willoughby Smith describes a fault in the 2:34 nautical 
miles as “ owing to the conductor becoming, by some un- 
known means, distorted." 

Another section of this cable—that from St. Vincent to 
Pernambuco—was also interrupted in deep water some 10 
years after it was laid. I do not know of any published 
account of this repair. The whole line from Lisbon to 
Pernambuco was duplicated about the same time, 1884. 
The only other cable to Pernambuco from Europe is that 
via Teneriffe and St. Louis The St. Louis-Noronha- 
Pernambuco sections of this cable were only about four 
years old when Sir Sandford Fleming made the mis-state- 
ments of fact described above. This cable has been inter- 
rupted once in a depth exceeding that specified by Sir Sand- 
ford Fleming—1,500 fathoms. | 

It would be tedious to detail all the other mis-state- 
ments of /исі made by Sir Sandford Fleming and other 
witnesses from whom the Committee accepted hearsay evi- 
dence; and with technical readers, the statements of opinion 
made by a railway engineer on the subject of the difficulty 
of repairing in 3,000 fathoms will have no weight. 

The Committee appear to have been so thoroughly satisfied 
with the above-quoted answers of Sir Sandford Fleming, 
that they did not think it necessary to put any such direct 
questions as to difficulty and expense of repairs to any one 
of the cable engineers who presented themselves for exami- 
nation. Neither Mr. M. H. Gray, nor Mr. Theophilus 
Smith, nor Mr. Alexander Siemens, nor Mr. F. R. Lucas was 
asked to put in a table of deep sea repairs, showing :— 

1. The depth of water at the fault. 

2. Whether the fault was ever recovered or not. 

3. The number of times the cable parted during the 
repairing operations, stating whether (а) inboard, or (b) 
outboard ; giving, in this case, both the length from ship to 
break, and the depth of water at the spot. 

4. The depths at each end where new cable was spliced to 
original cable. 

5. The lengths of new cable put in, and of original cable 
abandoned. f 

6. The length of time of interruption. 

7. The ship or ships employed in repair. 

8. The time the ships were out on repair. 


But incidentally, in the course of answering questions of 
a very different nature, Mr. Theophilus Smith and Mr. 
Lucas made some pregnant remarks relative to the very serious 
difficulty involved in increased depth, and the opinions of 
these experienced engineers were corroborated by facte 
described by Mr. H. A. C. Saunders. | 

Ав these important and interesting remarks lie buried 
in a Blue-book which seems destined to be regarded only as 
: monument of inefficiency, I propose to piece them together 

ere. 

At page 200 of C. 9,247 there is a letter from the Tele- 
graph Construction and Maintenance Company, in which it 
is stated that the speed varies inversely as the KR, and 
that the KR of their last Atlantic cable was 2:41: х 108; 
во that on the Vancouver-Fanning section а core of 


860 copper : " . | l 
520 gutta ” having KR = 78, would yield a speed 


of E say, about one-third of the 1894 Atlantic speed. . 


* But we are of opinion that, in a cable of this great length, 
where the depth of water exceeds 3,000 fathoms, some 
Bacrifice [of speed] must be made in order to keep the weight 

of the cable within practical limits. "The experience that 
we gained in laying thé 1894 Valentia-Newfoundland cable, 


which has a core 700 (the largest yet laid), showed us that, 


although a cable with that weight of core could easily be 
paid out in 3,000 fathoms, the strain in picking it up from 
that depth would approach the limit of strength that a 
cable manufactured with the best steel wire would possess, 
We have, therefore, specified for a core 100 which 
would, when laid in a length of 3,650 miles, have a 
KR = 94." 

It thus appears that, according to their own calculation, 


the Telegraph Construction and Maintenance Company 
expect the speed of their Vancouver-Fanning section to be 


only Sur or little more than a quarter of the speed of 


the 1894 Anglo-American cable. 

When Mr. Lucas presented himself for examination, the 
Committee seemed only anxious about the speed of the pro- 
posed cable, and it was in explaining the reasons that com- 


pelled him to limit the weight of the copper that Mr. Lucas 


made the following very important statements :— 


Q.837.— . . . You have got to carry this weight of copper 
64 cwt. to the mile, that is а dead weight in the cable, and when 
you are working in picking up these cables in anything like 3,000 
fathoms with the very best material you bave got no margin to 
spare; you have got nothing to give away at all, and if we were to 


load up our cables with a greater weight of core than that [25] 


І think we should find, at all events when they were a very few 
years old, that it would be impossible to pick them up or repair 
them." | 


On hearing this Lord Selborne remarked, “ І think that 
entirely exhausts that point of the subject," and he promptly 
proceeded (Q. 838) to ply the engineer-in-chief of the Tele- 
graph Construction and Maintenance Company with 
questions relative to European conventions as to 10-letter 
and 15-letter words ! 

In speaking of the copper as a dead-weight and as 
amounting to 64 cwt., Mr. Lucas, to be on the safe side, 
neglected the tensile strength of the copper wires and the 
weight of the water they displace. When the same pre- 
cautions are adopted, the excess in the dead-weight of 3,000 
fathoms of a cable with 860 Ibs. of copper, will still be only 
3 x (860 — 650) = 630 lbs. or 0728 ton. 

Now the weight in sea of the complete cable with 650 lbs. 
conductor is given in the letter put in by Mr. Lucae, at 
p. 200, as 1°13 tons per nautical mile (or 3°39 tons for 3,000 
fathoms), and the picking-up strain in 3,000 fathoms at a 
speed of half a knot is estimated for “ moderate weather " at 
not more than 6 tons. In a dead calm this picking- up strain 
would, of course, be much less than in a moderate sea. The 
breaking strain is given at about 8} tons, or 25 tons more 
than the moderate weather picking-up strain, and more than 
6 tons above the weight hanging from the bow sheave while 
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splicing in a calm. Yet with these margins, ranging from 
21 to 5 tons, Mr. Lucas found it impossible to admit of an 

dition of anything like a quarter of a ton to the dead- 
weight. 

I am convinced that Mr. Lucas is perfectly right in saying 
that with the existing type of cable he has no margin tospare 
and nothing to give away at all; but I am very far from 
agreeing with Lord Selborne that this point of the subject 
has been exhausted. Е will return to it after citing some 
really valuable remarks which were evidently quite wasted 
on a non-technical committee. 

In reply to Questions 738—741 relative to a preliminary 
survey, Mr. Theophilus Smith incidentally pointed out that 
in so great a depth as 3,000 fathoms it would be dangerous 
to keep a cable hanging vertically for even во short a time as 
three-quarters of an hour. Lord Selborne suggested 
[Q. 741]: “The operation, I suppose, in calm weather 
might safely be done, but there would be risk if the weather 
became at all stormy." Mr. Theophilus Smith replied : 
* T think it wonld be very risky if you had to buoy your 
cable in 3,000 fathoms at any time." 

In answer to Questions 1800—1808, Mr. Saunders 
informed the Committee that the portion of the Porth- 
curnow—Lisbon cable, which was laid in a depth of 2,700 
fathoms, had to be abandoned when a fault developed there. 
* The fault was never recovered. . . . We had really to get 
the cable in comparatively shallow water, and abandon the 
deep sea part of it, which was 250 miles. . . . The repair, 
I may say, took 215 days, and we laid in, I should think, 
speaking in round figures, 300 or 350 miles of cable during 
that repair." 

A little later, in reply to Q. 1,815, Mr. Saunders 
remarked : “ You вее the repairs on the Aden Bombay 
section that I was speaking about, which was broken in 
1,900 fathoms, occupied a very long period ; that cable was 
broken down altogether 251 days; the ships were at work 
on it 103 days, and during the remaining 148 days we had to 
abandon repairs on account of the monsoon ; we laid in 176 
miles of new cable in that repair." 

I return now to the consideration of that point which 
Lord Selborne took to be exhausted. I have already quoted 
the late Mr. Willoughby Smith on the * unknown means " by 
which the conductor was ** distorted " in the Lisbon-Madeira 
repair, when the cable always parted at the point of mini- 
mum tensile strain near the bottom and never at the point 
of maximum tensile strain at the bow sheave—although 
cables are necessarily at a disadvantage here by having to 
pass round the sheave. 

By a very curious coincidence Mr. Willoughby Smith was, 
as President, in the chair at the meeting of the Society of 
Telegraph Engineers on November 29th, 1883, when the hale 
Captain Samuel Trott and Mr. Frederic Adam Hamilton read 
a paper which dealt with the “mysterious agency " by which 
cables were wrung asunder"—always near the bottom 
where the tensile strain is little or nothing. 

A very valuable account of their large experience in deep 
sea repairing was most unfortunately marred by more than 
one most serious error. 

In picking up Atlantic cables they had observed, “ not 
once, not twice, but, perhaps, some 30 times,” that the cable 
broke at the point of minimum tensile strain. Ifthe authors 
had confined themselves to relating their experiences in 
repairing, it would not have been necessary for Sir W. H. 
Preece to say :—'* It appears to me that my friends at this 
table who have brought their guns to bear upon the 
authors of these papers have lost the main point of the 


pers. 

The authors unfortunately dealt with the paying-out con- 
ditions as well as with the picking-up conditions. In 
picking-up they had observed cable coming over the bow 
sheave quite flat, the lay much elongated and the core 
spewing out." They were, of course, also aware that in 
paying-out in deep sea the cable may be seen unlaying itself 
as it passes from the drum to the water. The authors failed 
to follow, with their mind's eye, any given portion of cable 
from the surface to the bottom, and to mark how, in con- 
linuous paying out, the force causing the cable to rotate 
about its own axis in the direction of unlaying dwindles to 
zero at a certain depth, and is then replaced by a force 
causing the cable to rotate in the opposite direction ; so that, 


as it lies upon a level bottom, the cable, having been unlayed 
by a certain number of turns and layed up again by the 
same number of turns, remains as free from any tendency 
to twist itself as when it was lying 1n the factory. 

In ascribing to continuously payed-out cable lying ona 
level bottom a tendency to wring itself asunder the authors 
were, I think, utterly wrong ; but I think they were equally 
right when еу were describing the very different case of 
discontinuous paying out (as when a ship is pulled up on an 
alarm from the testing room, or for change of tanks), and the 
cases of picking-up and surface buoying. I myself have 
seen a brand-new Atlantic cable wring itself into the most 
complicated knots in repairing operations. 

But the most unfortunate of the errors into which Messrs, 
Trott and Hamilton fell was that of assuming that, because a 
cable with iron wires laid spirally in a single sheathing had 
a strong tendency to wring itself asunder when hanging 
vertically in a great depth, therefore iron was a bad material 
for cable sheathing. Apparently it did not occur to the 
authors that it would be possible to have an iron-sheathed 
cable that was free from any tendency to wring itself when . 
hanging vertically in the deepest water. They abused iron, 
and belauded hemp. The President opened the discussion 
by an interesting history of the case of iron versus hemp, 
and curiously enough, be entirely overlooked the identity of 
the “unknown means” causing distortion, which declared 
itself on the Lisbon—Madeira repair, and the ‘ mysterious 
agency" causing “ wringing,’ as described by Messrs. 
Hamilton and Trott. 

To quote Sir W. H. Preece again * :— 

* They (Messrs. Trott and Hamilton) have brought before 
us а distinctly new fact ; and it is quite impossible for gen- 
tlemen of their practical experience to have dared to bring 
before a Society like this a fact such as that to which they 
refer, if they had not very good evidence indeed of the 
existence of some action in deep water upon cables, which 
can be explained by this co-called wringing effect.“. 
* Where do they break," asked Mr. Preece, “ ів it near the 
ship, or is it at the bottom? 

“Never near the ship," replied Captain Trott, * unless 
by machinery or something of that sort. In all my experi- 
ence I never knew a cable to break on deck but once.“ t 

Writing from Valentia [Ib. xiii. 123] Mr. James Graves 
quoted the late Prof. Fleeming Jenkin :—** No sensible un- 
twisting ever does occur ; about 40 or 50 turns are, at, most, 
taken out per mile." Mr. Graves followed Messrs. Trott 
and Hamilton in their error and multiplied an average of 
30 turns per mile by the number of miles between the ship 
and the place at which a cable when continuously paid out 
at an angle of 9° 30’, reaches the bottom. 

I have not Prof. Jenkin's Cantor lecture [February 5th, 
1866] before me, but I presume that his estimate was 
founded on data obtained with 1865-1866 Atlantic cables. 
The estimate seems very low, even for that open-sheathed 
type; but adopting it, and correcting it for the increased 
weight of the modern type and for the increased depths now 
about to be encountered, we get a number of turns accu- 
mulating at the bottom of a vertical length of 3,000 
fathoms, such as is very sensible indeed. And a factor of 
great importance is that in any repairing operation in 3,000 
fathoms there will be abundance of time for the turns to 
accumulate, Pace Sir Sandford Fleming, if we are working 
in an already great depth such as 2,500 fathoms, every 
additional fathom is felt; and to speak of the difference 
between 2,500 fathoms and 3,100 fathoms as “ not so very 
serious,” is to display complete ignorance of the class of 
work in question. Would Sir Sandford Fleming describe 
the difference in driving an Atlantic liner at 31 knots instead 
of at 25 knots as “ not so very serious? 

That 8,000 fathoms will, some day or other, be proved to 
be a perfectly workable depth, I have never doubted; but 
when, some years ago, I was asked if I would undertake the 
responsibility of laying cable in similar depths along à 
projected line, I stipulated for a period of three years to 
allow me time to experiment over the deep water in the Day 
of Biscay (where the Porthcurnow— Lisbon cable had to be 
abandoned), until I satisfied myself that I had arrived at а 
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type of sheathing that would carry any desired core, and 
that would hang vertically in 3,000 fathoms in perfect 
safety—not merely for three-quarters of an hour, but for 
three-quarters of a day, or as long as I pleased. 


W. Sharpey Seaton. 
Montague House, 
Richmond. 


Long-Distance Ether Telegraphy. 


Having read your able articles on this subject, I should 
like to add a remark. In the Globe newspaper for February 
(I think), 1899, I briefly outlined a plan for trans-Atlantic 
or other long-range messages with relays or repeaters, and 
sufficiently powerful electricity, which Marconi received 
favourably, and soon afterwards a company was formed to 
establish trans-Atlantic communication. We all know what 
has taken place since, and that arrangements are made for 
a trans-Atlantic circuit without relays. It has been said 
that some ten is now the practicable limit of syntonised or 
“ tuned " messages possible across the Atlantic, and hence 
allowing five words a minute to each message, only fifty 
words a minute, or not more than by a single cable, can be 
. sent, I would point out that with relays this limit can 

be much increased. As the etheric oscillations pass 
in all directions, their lateral range for signalling is 
limited to the distance between the relays. If this distance 


is, say, 200, 300, 400 miles, the zone of signalling will 


extend these distances on each side of the line of relays. 
Beyond this zone, however, there might be another line of 
relays transmitting another set of ten-tuned messages, so that 
over the whole Atlantic a considerable number of simul- 
taneous messages might pass. It is easy to sce that the 
principle applies to other oceans or continents, and that a 
general system of wireless communication might be founded 
on it, Such a system might also involve the use of wires or 
cables as connections between wireless circuits ; in short, be 
a combined system. I need not occupy your space with 
details obvious to a little thought. 

While writing I may observe that the experiments of 
Ritter, Lodge, and others with frog’s limbs as detectors of 
etheric waves, throw a new light on the original and famous 
experiment of Galvani. We are told that his assistant 
touching the limbs with a scalpel saw them convulsed every 
time a spark was drawn from an electric machine. 


J. Munro. 


Electricity on Railways. 


The crude idea of the Heilmann and Ward-Leonard systems, 
to which you refer in your leading article last week, is con- 
tained in a paper read by me at the Telegraph Engineers in 
1881. I proposed to generate steam on a loco., use about 
half in the ordinary way to turn the driving wheels or loco. 
and the other half in a rotary engine direct coupled to а 
dynamo to supply motors fixed on a proportion of the axles 
of the carriages. 

I had chiefly in view the increased adhesion and power 
when accelerating or mounting grades, and the advantages 
of electric braking. 

Heilmann, I think, converted all steam into electric power 
and had all his motors on the loco. 

Ward Leonard, of course, substitutes an electric motor for 
a steam engine, and has to face all the problems of electric 
transmission. 


On the whole, it seems to me, now you have mentioned it, 


that my system is quite as likely to be successful for long- 
distance runs as those of which it is the prototype. 


P. Cardew. 


Economy of Isolated Plants. 


On opening my E,nEcrRICAL Review last Friday morning 
I was quite startled to find myself confronted by such an 
ardent (yet disinterested!) champion of the Supply Com- 
pany, as your correspondent, Mr. Moul. 

I have studied with much interest (and I hope profit !) 


his delightfully temperate and impartial criticism of my 
costs based apparently on his “find” in the Central 
Station Directory” for 1901—2. | 

I must, however, take the liberty of drawing Mr. Moul's 
attention to one small fact, which it appears he has over- 
looked, that the figures given in the Directory refer to 
the plant as it stood in 1901, whereas the costs he is criti- 
cising are for the year 1900 ! M 

I must point out that although the additional plant is 
included in the return (giving a total of 215 Kw.), this was 
not working until the middle of November, 1900, therefore 
no depreciation or other charges were taken on it for that 
year. 

I will now endeavour to satisfy Mr. Moul on the points 
he raises. | E 

Firstly, the old gas engine plant w«s written off by yearly 
depreciation, therefore there. was ло “loss on capital 
account." : AE CD 

On coming to the next question re general repairs," I 
confess I was rather puzzled by your correspondent's remarks 
that it bears apparently no relation to capital employed, 
—why should it? I have generally found that machinery 
(especially electrical machinery) does not trouble iteelf about 
the capital employed, but exercises a sweet will of its own in 
the matter of breakdowns. | 

A set may run 18 months or more without trouble, and 
then run up a bill of £30 or £40 for repairs in a few 
weeks. 

I may, however, state that the “general repairs" item 
does include everything “ necessary to maintain the plant at 
its initial efficiency.” TED 

* Wages chargeable to generating costs.” As Mr. Moul 
might have supposed, the Directory gives the total staff 
employed by the department, and not only the engine room 
hands; surely he cannot expect me to charge the lamp 
trimmers’ wages to generating costs. 

At that time (1900) one driver and one stoker were 
employed, with an additional driver and. stoker for the extra 
shift during the three winter months. | 

I pay my drivers 35s, рег week and the stokers 298. per 
week ; surely Mr. Moul does not consider this underpaid for 
a working week of five and a half days ? | 

The remainder of the charge is made up by a proportion 
of my salary (75 per cent.) charged to generating costa. 

The depreciation item is arrived at by writing off 10 per 
cent. per annum on the total capital employed (even on the 
foundations and smoke shaft!), and ss the capital value of 
plant stood at £3,440 in 1900, it therefore follows that the 
depreciation was £344. mE 

This arrangement of treating the capital is not my own, 
but is fixed by my firm, who consider it satigfactory. 

As regards the rental value charged, this, again, is fixed 
by my firm; and, considering that the “ buildings of 
requisite size employed in 1900 consisted of two old stables 
measuring 28 ft. by 18 ft. for engine and boiler house, I do 
not think it can be described as so extremely cheap at a 
rental of £100 per annum. | | 

I should mention that the odd £15 under this head 
includes the boiler insuranoe and other minor charges, which 
Mr. Moul is so afraid I have left out. 

In reference to the last point raised by your correspondent 
re the Supply Company's charges, I may state that the 
charge at that time (for supply at 100 volts) was 53d., so I 
have already shown a rebate amounting to 10 per cent. 

And as regards the large and ** continuous" supply of 
which Mr. Moul makes a point, he may be interested to 
know that this question was fully gone into last year, and 
that although, in view of extension of premises, we were 
prepared to guarantee a minimum of 200,000 units per 
annum, the lowest terms we could obtain worked out at 
3°33d. per unit. 

I may mention that when the additional load is taken on 
by my plant I have guaranteed my firm a cost not exceed- 
ing 2:25d. per unit, with still a clear saving of £900 per 
annum ; but possibly Mr. Moul does not consider this worth 
troubling: about? | 

I trust the above * explanation" will be satisfactory to 
Mr. Moul, as it is not my intention to be drawn into а 
controversy in these columns, the only object of my previous 
letter being to show that а few, at least of the English pri- 
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vate plants, make some attempt to keep a system of detailed 


costs. 
Hoping you will pardon the length of this letter. 


W. Newton Dumaresq. 
Electricity Supply Department, 
Derry & Toms, Kensington, W. 
March 4th, 1902. 


LEGAL. 


NATIONAL CoMPANY FOR THE DISTRIBUTION OF ELECTRICITY BY 
SECONDARY GENERATORS. 


THE case of in re the Companies’ Acts 1862 to 1893, and in re the 
National Company for the Distribution of Electricity by Secondary 
Generators, on Thursday, February 27th, came before the Court of 
Appeal composed of Lords Justices Vaughan-Williams, Stirling, and 
Cozens-Hardy on the appeal of Mr. Adam Scott, a shareholder, 
from an order of Mr. Justice Wright in the Companies’ Winding-up 
Court, dated April 17th, 1901, dismissing his petition for the com- 
pulsory winding-up of the company which is in voluntary 
liquidation. | 

Mr. Scott appeared in person in support of his appeal; Mr. Gore 
Brown representing the respondents on the appeal. 

Mr. Scorr said his grounds for asking for the compulsory winding- 
up of the company were, first, that there were matters requiring 
searching investigation which could only be obtained by а com- 
pulsory winding-up order; and secondly, that such an order would 
tend to the recovering of a large sum of money which would benefit 
the whole body of shareholders. The issued capital of the company 
was £226,690, which was formed to acquire certain patents relating 
to the distribution of electricity by secondary generators. £210,000 
worth of fully paid shares were payable to the vendors, £16,690 
worth of shares being offered for public subscription. The appellant 
stated that there were shareholders representing £68,000 worth 
of shares supporting his petition, and there were no shareholders, 
as such, opposing it. He was also supported in his petition by 
Madame Ruelle, who was a creditor of the company to the extent 
of about £2,000. The company, however, counterclaimed against 
thislady for damages, and recovered iudgment before Lord (then 
Mr.) Justice Cozens-Hardy, but that case was now sub judice in the 
Court of Appeal. 

Мг. GorE Brown stated that, if the counterclaim of the com- 
pany was upheld in the Court of Appeal, the amount this lady 
owed to the company would greatly exceed the sum of £2,000, 
which the company owed the lady. 

Mr. Scorr went on to state that the company bought patents 
running in 17 countries from two co-vendors, who also became 
directors of the company. After five years Gaulard, one of the 
vendors, died. Gibbs, his co-vendor, who was the promoter of the 
company, then became supreme in the councils of the company. 
Gibbs controlled the company, which was, in reality, what was called 
а one-man company. Ніз case shortly was, that Gibbs and the 
other directors (other than Gaulard) managed the affairs of the 
company, and that Gibbs had acted in the interests of a French 
company registered in Paris, who were infringing the National 
Company's patent. The petition further alleged that the directors 
had been negligent in not proceeding against foreign infringers. 

Mr. Gorm Brown read an affidavit of the liquidator of the com- 
pany, which stated that the deponent was doing everything that he 
could in the interests of the shareholders, and tbat the reason he 
did not bring actions against Gibbs and the other directors was 
because he did not think they would prove successful. In answer 
'to Lord Justice Vaughan-Williams, Mr. Gore Brown said that 
Madame Ruelle, who was the administratrix of Gaulard, had fought 
the company on every possible occasion, both in the French and 
English Courts. He could not say what her reason was for wishing 
for a compulsory winding-up order rather than a voluntary 
liquidation. 

Lord Justice V. WiLLIAM8: Mr. Scott, what do you say is the 
last thing tbat Gibbs and his friends bave done tbat you com- 
plain of before the passing of the resolution for voluntary 
liquidation ? 

Mr. Scott: I first say that the defence of the company in this 
case has produced three affidavits; one by the liquidator, one by 
the secretary, and one by a director. Аз regards the promoter and 
vendor, whose acts I seek to review in this case and to whom the 
other directors were only dupes, he has not ventured to come before 
your Lordship. 

Lord Justice VaAuGHAN-WiLLIAMS: You mean Gibbs. Why do 
you not answer my question? What is the last act of Gibbs you 
complain of prior to the resolution for voluntary liquidation ? 

Mr. Scorr: Gibbs and his associates held the preponderating 
amount of shares in the company. On December 14th, 1897, the 
annual meeting of the company was held. Nothing whatever was 
said at any time about any winding-up, voluntary or otherwise. 
The usual business of the meeting was carried through, directors 
re-elected, accounta passed, and the accountant elected. 

Lord Justice V. WILLIAMS: When I asked you for the last act 
that Mr. Gibbs did that you complain of, I expressly said, “ exclud- 
ing the voluntary liquidation." 

Mr. Scorr: There were a series of acts by which he kept the 
matter in connection with the infringers closed, until such time 


arrived that no action could be revived or taken in France against 
the infringers. 

In answer to Lord Justice V. WiLLIAM8, Mr. dong Brown said he 
could not advise on the materials before him, that the company had 
any good cause of action against Gibbs, but supposing there was any 
cause of action, it would be for a gift of shares in the year 1883 to 
persons occupying a fiduciary relationship. That action, however, 
was statute barred. Then there were allegations that up to 1893 
there were certain dealings with a French company. So far as he 
could follow these dealings, they were not matters on which an 
action could be brought. Then there was a suggestion that in 1897 
Gibbs compromised an action which he should not have done. That 
was not statute barred, but he should want a little time to consider 
whether there was а good cause of action. 

Lord Justice WiLLIAMS asked the learned counsel what he had 
to say about the '' presentation shares” mentioned in the affidavits. 

Mr. Gore Brown said it would seem that the subscription for the 
shares was not very successful, and that the directors might have 
taken up the shares on receiving & bonus from the vendors. He 
only suggested that as an explanation. 

Lord Justice WiLLIAMS said he should not like to leave hold of 
this case without being assured that the liquidator would investi- 
gate this matter and enforce the rights of the petitioner and the 
other members of the company. 

Mr. Gore Brown: The liquidator will undoubtedly inquire into 
the matter, and will not hesitate to bring actions if necessary. 

Lord Justice V. WILL IAS: It is now nearly four o'clock, and I 
shall be glad if by to-morrow morning the liquidator will inform us 
what the facts of these matters are. 

Mr. Gorm Brown asked their Lordships for а little longer time 
in which to collect together the different documents and transfers. 

Lord Justice V. WILLIAMS: Will you be ready by Saturday? 

Mr. Gorge Brown: Yes. 

Lord Justice V. WILLIAMS: Very well; we will put the case in 
the list for Saturday. 

The hearing was adjourned accordingly. 


In the Court of Appeal on Saturday, before Lords Justices 
Vaughan-Williams, Stirling, and Cozens-Hardy, the hearing was 
concluded. Mr. Scotts grounds for asking for a compulsory 
order were, first, that there were matters requiring searching 
investigation which could only be attained by a compulsory 
winding-up order; and, secondly, that euch an order would 
tend to the recovery of a large sum of money which 
would benetit the whole body of shareholders. When the case 
was last before the Court, Lord Justice Vaughan-Williams said 
he should like to be assured tbat the liquidator would investigate 
the matters alleged, and enforce the rights of the petitioner and 
other members of the company. What struck him was a want of 
activity on the part of the independent liquidator. 


EASTERN AND SOUTH AFRICAN TELEGRAPH COMPANY v. THE CAPE 
Town Tramways COMPANIES. 


BEForE the Judicial Committee of the Privy Council on several 
days last week, Lords Macnaghten, Shand, Davey, Robertson, and 
Lindley, considered an appeal from a judgment of the Supreme 
Court of Cape Colony, dated March 13th, 1900. After the argu- 
ments had been continued at some length, their Lordships resolved 
to take time to consider their judgment. The Times summarises 
the case as follows : —The appellant company carries on the business 
of transmitting telegraphic messages by cable between Cape Town 
and Europe. The defendant companies convey passengers in Cape 
Town and its suburbs in cars propelled by electric traction. The 
effect of the use of electricity by the defendants on their tramways 
had been seriously to interfere with the operations of the 
appellants in respect to the receiving and recording of messages by 
their cable, in that the cable was continually affected by variable 
electric currents passing through the earth and producing dis- 
turbances in the cable during the running of the tramcars, which 
made it at times impossible, and always difficult, to decipher the 
cable messages received by the company. The appellants brought 
the present suit against the respondents to recover damages in 
respect of these disturbances, contending that the matter was 
covered bv the Acts under which the respondents worked ; a section 
of which provided in effect that in the event of any electric leak 
taking place or damage being caused by electrolysis or otherwise 
the respondent companies would be responsible. The Supreme 
Court gave judgment for the respondents. 


READ v. THE HaMPsTEAD ELECTRIC SUPPLY Company, LIMITED. 


Tuis case came before Mr. Justice Byrne in the Chancery Division 
on Saturday on a motion for judgment in a debenture-holder's 
action. 

Mr. Evstacr SMITH, who appeared in support of the motion, said 
that the company had issued tive different sets of debentures, ‘ A,” 
“В,” “О” and D,“ and an unnamed debenture. The company 
carried on two distinct businesses, viz., the business of supplying 
electricity and also a job-master's business. The “A” debentures 
were only secured on the business for the supply of electricity. The 
"B" had a first charge on the job-master’s business, the other 
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debentures having a charge on the job-master's business, as well ая 
the other property of the company. 

His LoRpsHiP: Are both these businesses part of the under- 
taking of the company ? i 

Mr. Ecstace SMtTH : I think they are. 

The LEARNED COUNSEL continuing, said there was a trust deed 
to sccure the B" debentures, but no trust deed to secure апу of 
the other debentures The plaintiff himself held some “A” and 
“©” debentures. The principal money became payable if the 
company made default for a period of three months in the payment 
of iuterest, and that default had happened. An effective resolution 
had been passed for the winding-up of tho company. The B 
debentures had appointed a receiver under the powers in the trust 
deed, and a receiver had heen appointed on behalf of the other 
debentures by the order of the Court. 

His Lonpsuie: Some of the debentures had a charge on 
everything? 

Mr. Eustace SMITH: Yes. 

His Louosnir: Why not one receiver? АП this means extra 
expense. 

Mr. Ecstace Suita: Yes, my Lord; but I really do not know 
whether in this саве there would be extra expense. There are here 
distinct properties and distinct businesses. 

His LonbsutiP: What do you ask for? 

Mr. EcsTACE бмїтн: I ask for a declaration as to cbarge. 

Mr. CARTMELL, appearing for other debenture holders, said he 
desired to have an inquiry as to priorities.. 

His LonpsHIP said this was а very special case. He should order 
an inquiry as to what were the debentures to which the property of 
the company was liable, and also as to the property comprised in 
them. The inquiry would extend as to what were the respective 
priorities and an account of what was due. 

Mr. Gore Brown, for the respondents, said the matters into 
which the liquidator was now asked to go occurred 19 years ago, 
and if he proceeded to an investigation he would at once be met by 
the Statute of Limitations. The liquidator had no personal interests 
to serve, and if the Statute did not apply in this case he would be 
quite willing to deal with the matters to which his attention had 
been called. 

Mr. Scorr argued that the Statute did not commence to run, in 
the case of directors who had committed breaches of trust, until the 
hreaches alleged had been discovered. 

After considerable discussion, Lord Justice WILLIAMS said he 
would give the liquidator the opportunity of showing bis good faith 
iv the matter. They would adjourn the case for a fortnight, which 
wuld allow of the liquidator making a report with reference to 
pre-ents of shares and other matters which had been brought into 
goes’ 10D. 


PARLIAMENTARY. 


HALIFAx CORPORATION BILL. 


Os Thursday last week the Halifax Corporation Bill came before 
Mr. Jeune, the Examiner, with & petition for an additional pro- 
vision. It was stated that by the Halifax Corporation Act, 1900, 
ihe Corporation had power to lay a line of iramway from Halifax 
to and through the adjoining urban district of Sowerby Bridge. 
The powers were obtained at the request of the Sowerby Bridge 
Urban District Counci', but it had not been laid in consequence of 
rhe heavy cost of making a proposed new road between Skircoat 
(тееп to Pye West. The Sowerby Urban District Council had 
again requested the Corporation either to proceed with this line or 


to obtain powers to lay some other line with easier gradients. To | 


carry out the request, the Corporation asked for the insertion of 
additional clauses to construct two sections of tramway.—It was 
found tbat Standing Orders had not been complied with, and the 
Bill will aecordingly go before the Standing Orders Committee, 
who will decide whether Standing Orders shall be dispensed with. 


NEWCASTLE-ON-TYNE ELECTRICITY SuPPLY BILL. 


Os Friday the Court of Referees sat to consider the objections of 
the promoters of the above Bill to the opposition of the Newcastle 
aud District Electric Lighting Company, and the Northern 
Counties Electricity Supply Company, Limited. 

Mr. R. Harris, K.C., represented the Newcastle and District 
Electric Lighting Company, and said that the promoters of the Bill 
proposed to supply electricity to a large portion of the County of 
Northumberland. The petitioners supplied electricity west of New- 
castle, and were also applying that session for a provisional order to 
supply within the district of Newburn, and had the approval of the 
local authority. He contended that there was no reason for com- 
petition, and that were such competition allowed, 16 would be 
ruinous to both parties. The promoters of the Bill only asked for 
authority to supply for power purposes, but his clients were asking 
for permission to supply for both power and lighting. The 
petitioners were also in negotiation for the transfer of the order for 
Benwell from the local authority, and they asked for a locus on the 
geonnd of competition. 

Mr. PEMBER, K.C., contended on behalf of the promoters of the 
Newcastle-upon-Tyne Electric Supply Bill that there would 
be no competition, and if there was, the grant of a locus standi 
was within the discretion of the Court; until the petitioners 
bad got the order for Newburn they had no existence. Even 
were they to come in they were protected by his Bill, which 


said his company should only supply electricity to authorised dis- 
tribntors, or for power purposes. 

Mr. R. HARRIS also represented the Northern Counties Supply 
Company, who, he said, either had applied or were applying for 
provisional orders for practically the whole of the district, which 
was proposed to be dealt with by the Bill. 

The Court decided that the petitioners had no right to be heard 
against the Bill. 


Бостн Waxes ELECTRICAL Powzr BILL. 


Mr. PEMBER, K.C., appeared before the Court of Referees on 
Friday on behalf of the South Wales Electrical Power Company 
to oppose any locus being granted to the Corporations of Cardiff, 
Newport and Swansea, and the Urban District Councils of Abercarn, 
Abertilery, Ebbw Vale, Margam, Mountain Ash and Tredegar. 
Requisitions were made to withdraw the petitions on behalf of all 
the petitioners but the Corporations of Cardiff and Swansea, and 
this was allowed. Mr. Pember stated that the other opposition had 
been settled by the insertion of a clause in the Bill at the proper 
time, and accordingly these petitions were also withdrawn. 


STANDING ORDER PROOFS. 


Tue following Bills came before Mr. Campion on Friday for proof 
of compliance with Standing Orders :— | 

North Metropolitan Tramirays Bill.— The necessary proofs of 
compliance with Standing Orders were given in the case of this Bill 
which seeks power to electrify the undertaking of the North Metro- 
politan Tramway Company outside the County of London. 

L-ndon United Tramways Bili.—On the application of the Rich- 
mond Corporation, the consideration of this Bill was again post- 
poned till March 17th. Mr. Campion intimated that this would be 
the last postponement. 

On Monday the following Bills came before Mr. Campion for 
proof of compliance with Standing Orders :— 

I. C. C. Tramways and Improvements.—It was found that the 
Standing Orders in the case of this Bill had not been complied with 
во far as the proposed tramways in Wandsworth were concerned, 
and the matter will accordingly go before the Standing Orders 
Committee, who will decide whether or not this portion of the Bill 
shall be proceeded with. 

Croydon and District Electric Tramways.—In the case of the 
Croydon and District Electric Tramways, Standing Orders were 
found not to have been complied with, and the Bill will, therefore, 
go before the Standing Orders Committee. 

Newcastle-on-Tyne Corporation Tramways Eutension.— The Mex- 
borough and Swiuton Tramways, the Hastings Tramways, the Tor- 
quay and Paignton Tramways, the London United Tramways, and 
the Birmingham Midland Tramways Bills were. also down for con- 
sideration, but were postponed till March 10th. 

The Examiner of the House of Lords, on Monday, found that 
Standing Orders were complied with in the South Shields, 
Sunderland and District Tramways. 


PETITIONS WITHDRAWN. 


tloucester Electrice Power Bill.—In the case of this Bill, the 
following petitions have been withdrawn: — Gloucester County 
Council, Lyndsey Gas Company, and tbe Rural District Councils of 
Dursley, Stroud, and Wheatenhurst. 

Leicester and Warwick Electric Power Bill.—The Warwick County 
Council and the Midland Railway Company have withdrawn their 
petitions in opposition to this Bill. 


THE L. C. C. TRAMWAY RAIL CONTRACT. 
DECISION TO PuRCHASE BELGIAN RAILS. 


AT а meeting of the London County Council on Tuesday the High- 
ways Committee recommended the Council to accept the tender of 
Messrs. P. and W. Maclellan for the supply, for the sum of 
£41,742, of the track, slot and conductor rails required fur the 
extension of the conduit tramways in South London, and to allow 
the contract to be sublet to the Sociétó Anonyme des Acieries 
d'Angleur, of Tilleur, near Liége. 

Mr. W. C. SrEApMaN, who moved that the report should be 
referred back for further consideration, stated that one of the news- 
papers a fortnight ago came to the conclusion that the reason why 
the Highways Committee proposed to give the contract to a Con- 
tinental firm was owing to the labour conditions which were 
regulated by the County Council, and the responsibility for the 
action of tne Committee was thrown upon the organised workers. 
Asa trade unionist he repudiated the suggestion. There was no 
reference in the recommendation to the conditions of labour. The 
Council threw away £500 on schemes as if pounds were farthings, 
but the view taken by it towards organised workers was entirely 
diferent. Ihe Council had no right to complain of trades unions 
sending contracts to foreign countries because of the condi- 
tions which it had laid down. He was advocating protection, 
and he would stand up for British labour as against sweated 
labour on the Continent. There were two vital principles involved 
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in the question. The first was that the order was only an instal- 
ment of work which would be required; that was a £41,000 con- 
tract, but it might be £500,000 before the work was completed. In 
the second case it would have a detrimental effect upon the munici- 
palities which, where the labour party was well represented, were 
giving contracts to local firms. As the Standing Orders of the 
Council provided that the rates of wages should be those recognised 
as current in the district, he desired to know what control the Com- 
mittee would have overthis particular contract, and what standard 
of wages was going to be fixed. Was it to be Leeds, Mauchester, 
Birmingham, or London, and if not one of those, what would it 
be? The Council' Standing Orders did not provide for any 
standard rate of wages outside Great Britain. The speaker might 
be told that the rate would be that recognised in Belgium, but 
before that could be done, the Standing Orders would have to be 
amended, as they did not apply outside this country. He contended 
that there was absolutely no control over the sub-contractor. 
Referring to the question of efficiency and durability, Mr. Stead- 
man remarked that, according to information placed at his disposal 
by an eminent engineer, Belgian steel was of inferior quality to 
English steel. 
cent. longer, whereas Belgian rails, although cheaper in initial cost, 
would be dearer in the long run. The Central London Railway 
Company, which obtained its rolling stcck from America, knew 
better than to buy its rails there, and obtained them in England. 
T bat proved conclusively that, although the cost might be more, it 
was more than compensated by the greater durability of English 
rails. In conclusion, he expressed the hope that the contract would 
not be allowed to go out of the country, as that would be setting a 
precedent without knowing how it would end. 

Mr. Т. P. GASKELL seconded the amendment, because he was 
anxious that the County Council should be consistent. The 
Council had laid down conditions that trade union rates of wages 
should be maintained in all contracts, but that was absolutely 
impossible according to the committee's proposal. If there was any 
reason for excluding foreign tenders for the rails for the Tooting 
lines, the same reason held good inore strongly on the present 
occasion. The speaker suggested that a rail ring had been formed 
in this country, and he would be sorry to see the Council at the 
mercy of British manufacturers. There was, however, a way out of 
the difficulty, and that was by invi*ing tenders for the whole of the 
works at one time. 

Sir ALGERNON WEST expressed surprise that protectionist 
suggestions should emanate from the labour bench. There were 
proposals being made in higher circles for protection, but he would 
be very sorry if anything the Council did would favour them. The 
Council had no right to cripple the tramways and saddle them with 
expenditure for the purpose of increasing the amount of the con- 
tract. 

Colonel Коттон observed that the conditions in regard to labour 
were distinct and well defined. The Council stipulated that it 
would not place a contract with a firm which did not pay trade 
union rates, that there should be no sweating, and that if either of 
those conditions were broken, the contract might be terminated at 
once to the loss of the firm. Had the Council any guarantee that 
by sending the order to Belgium those principles would be 
observed ? Was it not certain that they would be broken in every 
particular? The recommendation of the Committee was a case of 
killing the goose which lays the golden eggs, the employer being 
the goose and the eggs the wages of the English workmen. It would 
be a violation of all the principles which had hitherto governed the 
Council's contracte, whilst, at the same timc, there was a rule 
against the sub-letting of work; yet, in the present case, the whole 
of tbe contract would be sub-let. Men would be employed on the 
work who would not receive the same rate of wages or work the 
same number of hours, and the result would be that the Council 
would cease to employ Britisb contractors, and the contractors 
would discontinue the employment of English workmen. |f the 
amendment was not accepted the Council would sacrifice its prin- 
ciples, and it would be no use hereafter to talk of sweating the 
workmen and starving the people, because the Council itself would 
have broken those regulations by giving the present contract to a 
foreign firm. 

Mr. J. W. BENN, chairman of the Highways Committee, stated 
that the members were there as trustees of the ratepayers, and if 
the latter permitted them to undertake large works such as the con- 
struction of tramways, the Highways Committee regarded it as a 
first principle that it was their duty to get the work carried out at 
the lowest possible price consistent with the qvality and main- 
tenance of those conditions which governed the contracts given out 
by t*e Council. Mr. Steadman had supported British industry, but 
there was a question of give and take, aud the speaker referred 
to the exchange of commodities between Belgium and England. 
It would be, he said, a monstrous and injudicious thing for 
the Council to limit its requirements to the narrow range proposed 
by the mover of the amendment. The latter had recently raiscd 
tbe question of paying all the tramway eniployés a minimum wage 
of 3Us. a week. Mr. Beun on that occasion was compelled to state 
that the profits bad declined, but that the Committee were doing 
their best for the men. In the present case the acceptance of an 
Fnglish tender would add 18 per cent. to the cost of the tramways, 
and when they came to add up the profits at the end of the year, 
there would be so many thousands of pounds less to divide among 
the workers iu whom Mr. Steadman manifested such an interest. 

With regard to the rails for the Tooting lines, Prof. Kennedy con- 
sidered that it would be safe to restrict the tenders to Great britain. 
That had been done, and they had discovered the existence of a 
ring to which Mr. Gaskell had referred. The Council bad had some 
of the ring. The result was that in the light of the present tenders 
the offers received for the Tooting rails were 20 per cent. higher 


The life of rails made of the latter would be 25 per - 


than the highest of the tenders before the Council on that occasion, 
and the present quotations were the result of the attempt to break 
down the ring. The Committee were also concerned about the 
question of British labour, and in order to show the position of 
affairs, Mr. Benn mentioned that out of the total contracts given 
out for the tramways, only 9 per cent. of the sum of £290,000 had 
been placed abroad. The Committee had a right to insist that the 
rails should be made under the conditions fixed by the Standing 


Orders. 
treat all of 


When the firms tendercd the Committee said they would 
them alike, and they had to 
according to a document which provided that 


submit offers 
“all wages 


to workmen for work shall be paid by the contractor at the 
rates arranged between employers and workmen in the rail trade in 


that part of the country where the order is placed.” 


The Council 


could see that the labour conditions were carried out, and if the men 
were paid less than the rates prevailing in the district or were sweated, 
the Council could punish the contractors. As to the quality of the 
rails, Mr. Benn stated that a test had been fixed from which there 
was no escape. It wasa test based upon the chemical constitution 
of the iron, so that the Council could not possibly be defrauded. The 
English firm which came next to the foreign tender objected to 
submit to the test, so that in regard to quality and price the 
committee had, under the circumstances, done their best in the 


interests of the Council. 


The amendment only received twenty votes, and the recom- 
mendation of the committee was then carried. 


BUSINESS NOTES. 


Electrical Wares Exported, 


WHEE ENDING MAB. 5TH, 1901. 


Adelaide а эө Value £85 
Alexandria .. ‘ vs 9 
Amsterdam.. са is ea 129 
Auckland. "m E is 49 
Buenos Ayres € is . 0,548 
^ Teleg. wire .. 490 
Calcutta ee ee LE J ee 825 
Cape Town .. i = ee 492 
Colombo  .. 2 s . 246 


Copenhagen ws Ey» саа 14 
Durban is T T ee 697 


Gibraltar - 40 
Gothenburg.. s SN ae 23 
Hamburg. Teleg. mat... .. 800 
Hong Kong. Tcleg. apparatus 1.175 
Kobe. Teleg. cable $5 .. 1,412 
Kure. "eleg. cable .. 6,532 
Launceston.. 134 


Madras. Elec. tramway parts ` 985 


Melbourne . m EX .. 547 
5i Teleg. mat. .. ee 2,943 
Monte Video "m ёа .. 1,445 
Perth .. 7 os 5% >; 96 
Rio Janciro , es os P 89 
Ringapore .. n T i a3 
Bydney А 40 
Вуга .. PE ЖЕ à ade 7 
Trinidad .. za ae as 14 
Valparaiso .. oe T oe 66 
Vigo .. oe ee "e oe 23 
Wellington. А ad .. 151 
Total ae £21,525 


| 


Үавк ENDING Man. 4тн, 1902. 
Adelaide sa . Value £42 
. ат 


Alexandria .. és T 
Teleg. mat. . 0225 


oe 

Amsterdam.. Я - .. 100 
Bombay sa om 2 78 
Brisbane. Teleph. wire S 255 
Buenos Ayres. Teleg, mat. 80 
Calcutta. ata T .. 659 
Cape Town.. 5% vs .. 993R 

к Teleg. mat. 8,234 
Coloinbo oe 57 


Copenhagen. Teleg. wire. 73 

Durban ге аз > 

East London © is 
Teleg. mat. 31 


М 
Gibraltar . . 102 
Launceston sis - 82 30: 
Liban M m E TE 4 
Madras is we ae . 120 
Melbourne . © us ee К 

T eleg. apprts. 

Perth.. ‘a T КЕ Э . 150 
Rio de Janeiro. ss ve 159 

T Teleg mat. 2,433 
Rotterdam. Teleg. wire У 2 
Santos x vs T . . 378 
Shanghai 2 828 .. 190 
Singapore .. 2 - oe 82 
Stockholm. Teleg. wire el 227 
Sydney we ae us 1,023 
Wellington .. is es . 283 
Yokohama .. - T Si 25 


Total ee £14,452 


Foreign Goods Transhipped. 


Channel Islands 
235 cwt. creosoted teleph. poles — 


| 


Annual Dinner.—The tenth annual dinner of the 
counting house and warehouse staff of Isidor Frankenburg, Limited, 
Greengate, Salford, took place recently at the Atlantic Restaurant, 


Manchester. 


Alderman Frankenburg, J.P., who presided, was sup- 


ported by Messrs. Merton and Ralph Frankenburg (directors), 
Messrs. Sydney Frankenburg, and others. Mr. J. Medway gave 


“The Directors of Isidor Frankenburg, Limited.” 


Alderman 


Frankenburg, in response, expressed his indebtedness to those 
present for the way in which the toast had been received. Ав а 
rule, it was not his custom to discuss business matters at tbat gather- 
ing, when they met for enjoyment, but on this occasion he felt it 
his duty just to say a few words about the regretted absence of 


several gentlemen who had held prominent positions. 


Let him 


assure them that this was not the fault of the directors. He had scen 
an announcement in trade papers “that Mr. So-and-So has severed 
his connection with Isidor Frankenburg, Limited," but it would 
have been more correct to say that Isidor Frankenburg, Limited, 


had severed their connection with them." 


He had great hopes in 


the young men be saw around bim, and to show tbat he had 
every confidence in them, he was shortly going to take one of the 
longest holidays he ever had. Last year he missed his holiday. 
He thought it was the greatest compliment he could pay them when 
he said he had sufficient contidence to leave them to support his 
two sons, who were his co-directors in the company. Mr. Merton 
Fraukenburg, in responding to the toast, asked those who were 
present to stick to their work, and assured them that if they acted 
in an honest aud upright way, they would be sure to be rewarded. 


Mr. Ralph Frankenburg also ackuowledged the toast. 
The toast was heartily received, Mr. 
Mr. Pollitt also responded in a humorous 


proposed “ Тһе Visitors.” 
Tinto acknowledging it. 


Mr. S. Rowe 


speech, and concluded by submitting the toast of the gentlemen who 
had carried out the arrangements for their successful gathering— 


Messrs. Rowe and Swire. 
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Bankruptey Proceedings.—The first meeting of 
creditors was held on Wednesday at the London Bankruptcy 
Court, before! Mr. Burgess, assistant receiver, under tbe failure 
of Henry Van der Weyde, photographer and inventor, 182, Regent 
Street, W. It appeared tbat the debtor, in addition to carry ing on 
business as a photographer and portrait painter, has for many years 
been interested in inventious. That with which bis name was 
principally associated wasia connection with photography by electric 
light, and beirg unable to sell it at a fair price he exploited it in 
his own business. About three years ago the debtor formed the 
Star Ice, Limited, to work an invention of his own for the purpose 
of trade marking pure ісе, во as to be able to identify it even in 
one’s own glass. That company, which had an issued capital of 


£30,000, took over the assets and business of the Cube Ice, Limited, 


which tbe debtor registered seven years ago. He acted as managing 
director of the Star Ice, Limited, until it went into liquidation a 
year ago. Ав vendor he received between 5,000 and 6,000 shares, 
some of which had been banded over to creditors. The chairman 
reported that accounts bad been filed showing ranking liabilities 
£12,627 and assets 2s. id. only. The debtor held 3,534 shares in 
the Star Ice, Limited, and was interested in a bicycle patent, an 
insulated tea bag,a convertible folding tricycle attachment, and the 
American patent for star ice, but he was unable at prescnt to state 
the value of those interests. The failure was attributed to liabili- 
ties for money borrowed to work the debtor's inventions and his 
inability to realise them ; aleo to loss on the trading owing to the 
d:btor's want of business habits. In the absence of any offer the 
ease was left in the bands of the Official Receiver to be wound up 
in bankruptcy. 


Dissolutions and Liquidations.—Messrs. W. F. Fair 
and F. Leslie (W. Fulton, Fair & Co., Theobald's Road, London) 
have dissolved partnership. 

A meeting of the Standard Dynamo and Motor Manufacturing 
Company is to be held at Bradford on April 8th to hear an account 
of the winding vp from the liquidator (Mr. W. Beanland). 

The first meetings of creditors and contributories in re Charles 
Bright & Co. are to ba held at Carey Street, W C, on March 12th, 
at 11.30 and 12.30 a.m. respectively. 

Messrs. A. L. Rhodes, C. W. Webster and S. W. England, carrying 
ou business at City Electrical Works, Sunbridge Road, Bradford, 
under the style of Mersrs. Rhodes & Webster, has been dissolved 
by mutual consent. Debts will be attended to by the remaining 
partners, A. L. Rhodes and S. W. England, who are continuing tae 
business as usual, and without alteration in the name of the firm. 


Books Received. — * Simple Mechanical Working 
Models," Edited by Percival Marshall. London: Dawbarn and 
“ Die Elektrischen Einrichtungen der Eisenbahnen,” by R. Bauer, 
Ward, Limited. 6d. net. 
A. Prasch and O. Wehr. Wien: A. Hartleben, 1902. 


Catalogues and Lists.— The British Thomson-Houston 
Company have issued a new list of their motor-starting rheostats. 
It is illustrated in their usual excellent style on art paper, and 
details the construction of their apparatus for this class of electric- 
driving installations. 

We have received from the General Electric Company 1900), 
Limited, an illustration of a special show case which they arc 
making illustrating the manufacture of a Robertson lamp from 
cotton wool and cellulose to the finished article. We understand 
that the company are supplying this case to all customers who care 
to exhibit one of them in their establishments at merely nominal 
cost. One object which it is hoped to achieve by the extensive 
exhibition of the cases is to keep before the public the fact that 
incandescent lamps are made in England, and that the Robertson 
lamp is one of the best known among the number. 

Messrs. Rylands Brothers, of Warrington, Limited, have placed 
before us a new list of their wires, staples, copper lightning con- 
ductors, &c. 

We have received from Mr. William Whittaker, of Yorkshire 
Street Ironworks, Burnley, some circulars relating to his patent 
improved mechanical stoker, which bas patent self-clearing dcad- 
plate apparatus, and improved stationary firebars, for preventing 
black smoke, for quick steam raising, and fuel and labour saving. 

The British Electromobiles Company, of Bloomsbury Place, have 
sent to us an art catalogue, in which are given detailed descriptione, 
with illustrations of their several styles of electromobiles. The 
batteries, controllere, motors, stearing gears, brakes, and other parts 
are patticularised, and terms for hire or sale are stated. 

. From the General Electric (1900), Limited, we have received a 
copy of their final catalogue (Section F.), in which we find a great 
deal of matter, and many illustrations, relating to Byng-Hawkins 
multipolar dynamos and motors, single and three-phase generators 
and motors, travelling cranes, engines, &c. The company are 
removing their present engineering department from their Man- 
chester works to the new works at Witton, where they will be able 
to deal with the largest electrical machinery of every description. 

The G.E. Company have also issued a new list of special illu- 
minating devices for the Coronation. А number of effective desigiis 
are shown of letters and lanterns, and foliage and luminous flower- 
sprays. We shall have occasion to return to this matter at a 
later date. 

An illustrated catalc gue of electric light supplies has been brought 
out by Messrs. G. Straus & Co., Limited, of Upper Thames Street, 
E.C. We find therein details of cables and wires, Venus lamps, 
holders, fuge-boards, ceiling roses, switches, arc lamps, stage lighting 
apparatus, and many other things for electric lighting. 

Measrs. Cowlishaw, Walker & Co., Limited, of Stoke-on-Trent, 
have placed before us one of itheir lists of their patent elastic 
clutches or couplings. 


Mesers. H. V. Kramer & Co, electrical engineers and con- 
tractors, of Lower Weston, Bath, have sent us quite a number of 
their trade lists of electrical supplies and machinery. Their 
installation speciality catalogue details a large variety of lamp- 
holders, electrical illumination equipments, pendants, ceiling lamps, 
hall Jamps, brackets, &c. Other sheets show their electric heating 
apparatus, controllers and brakes for hoists, electric lifts, thrce- 
phase dock cranes, the Grisson gearing, electric motor braces, 
three-phase motors, and electrical measuring instruments. 

From the Electric and Ordnance Accessories Company, Limited, 
there has come to hand an illustrated catalogue (Section A) of the 
Stellite electric lighting accessories. Their patent lamp-holders, 
H.V. plug adaptor, wall plug for high voltages (eccentric terminal), 
looping-in ceiling rose, three-way ditto, counter-weight fittings, 
oblong cut-outs, fuseboards, numerous types of switches (including 
the Dwarf rotary switch), the detailed parts for the “tellite high 
voltage system, numerous designs of brackets, and many other 
things are described and fully illustrated. 

Mr. Fabivs Henrion, of Nancy, has sent us some illustrated lists 
of his well-known *' Graphitique " carbons. 

Messre. Walker & Hodgetts, Limited, of St. Simon's Electrical 
Works, Salford, have just published a rew catalogue, in which they 
give particulars of their manufactures of electrical machinery for 
central station, tramway, ship lighting, electro-chemical, and other 
departments of electrical industry. A specification is given of their 
star.dard pattern 1,000-light dynamo, motor-generator, motors of 
both open and enclosed types, and electric pumps. The list is well 
illustrated. 

Messrs. Estler Brothers, of London, have sent us а copy of their 
excellent pamphlet, describing the Hewitt & Rhodes’ patent pneu- 
matic slipper brake, with which readers of the EEHCTRICAL Revirw 
are already quite familiar through the detailed articles wbich have 
appeared in our columns during the past few months. A number of 
capital pictures are given of cars which are equipped with this form 
of brake at Oldham and Stockport. Sectional and general views of 
the brake also appear. 

Messrs. John Phillips & Co., of Walworth Road, S.E., have sent 
us a copy of their latest list (fully illfistrated) of the “Lightning ” 
automatic commutator grinder, which is being uecd by some of the 
largest dynamo makers in the kingdom, and also in lighting and 
power stations. 


Electrical Exhibitions,—On Tuesday last week, an 
electrical exhibition was held at Doncaster in the Guildhall, under 
the auspices of the Corporation electrical department. The exhibits 
included various electrical appliances for lighting, heating, driving, 
ard so on. 

An exhibition of a similar character was held at the Town Hall, 
Hoylake, by the Hoylake and West Kirby D.C., and remained open 
for three days. The object of the exbibition was, of course, to 
bring before tho public the many uses to which the Corporation 
supply could be put. 

On 26th ult. an electrical exhibition was opered at Bermondsey 
Town Hall by Colonel Bevington, the Mayor. There were quite a 
large number of exhibitors. Messrs. Veritys showed their motors 
for machine driving, arc lamps, telephones, and numercus electrical 
fittings. Messrs. Mackey’s Electric Lighting Company exhibited 
many designs of incandescent lamps. The Thames Electrical Engi- 
neering Works showed motors for different purposes; a Lino- 
type machine, driven by a Siemens motor, was exhibited by Messrs. 
F. Shaw & Co. Messrs. Hargrave & McCraight bad motor-driven 
fans, enclosed motcrs, the Nernst lamp, and arc lamp mechanism 
on view. Among the exhibits shown on tle stand of Messrs. 
Tyler & Duncan were several of the Union Electric Com- 
pany's arc lamps, together with one of their minimum switches. 
It is claimed fcr these arc lamps tbat the current flow in them is 
very Steady, in spite of the fact that they are only shunt wound. 
We are informed that the current through the arcs remains constant 
after the arcs have attained their normal formation; this is due to 
the patented heat compensatcr which is used with the lamps. The 
Atkinson ammeters were shown in series with some arc lamps at the 
rame stand, aud we understand that they are absolutely dead-beat. 
Electric motors were also shown by the Langdon-Davies Motor 
Company ; electrical illuminations by the E L.B. Company and by 
Messrs, О. T. Parks & Co.; Jandus lamps and sundry motors and 
fittings were exhibited by Messrs. Wateon, Merry & Powell; the 
Edison & Swan Cumpavy showed their incaudescent lamp manu- 
facture, and the other exhibitors included the Simplex Steel 
Condvit Company, the Dowsing Radiant Heat Company, the 
Brockie-Fell Arc Lamps, Limited, Messrs. Bruce Peebles & Co., the 
Reason Manufacturing Company, and others. Mr. ҮҮ. Н. Vincent, 
the resident electrical engineer, rendered very efficient service to 
the Bermondsey Council in connection with the exhibition. 


Electrical Hluminations,—The entire illuminations in 
connection with the sctes to celebrate the centenary of Victor Hugo 
were entrusted by tbe City Council of Paris to the French repre- 
sentatives of the Electric Lighting Boards, Limited, of Loudon. 
These illuminations were on a very extensive scale, and were 
particularly good at the Place des Vosges, Place Victor-Hugo, and 
the Place de l'Hotel-de-Ville. А brilliant effect was produced at 
the Place des Vosges by means of the company's flexible strip 
studded with lamps of all colours, and right round the entire rlace 
were arranged electric lighting boards, some 90 in number, on 
each of which was written in coloured electric lamps the 
name of one of the poets works. А figure of "Fame" жаз 
ecen brilliantly illuminating the house inhabi'ed by Victer 
Hugo, this figure being about 12 ft. in height, and tbe design was 
outlined on the E.L.B. system. The decoration scheme in the 
Place Victor-Hugo was made to represent a Roman circus, and in 
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front of each platform were four poles bearing baskets of electric 
flowers. From these baskets were suspended garlands of electric 
flowers stretching from pole to pole, and disappeariog in the rows of 
trees beyond, the whole producing an effect of dazzling beauty. 
The Place de l'Hotel-de-Ville was also beautifully illuminated by 
the use of the company’s strip studded with electric lights shaded 
by artificial flowers, and the principal buildings, including the facade 
of the Town Hall, were outlined on the E.L B. system. About 
25,000 8-c P. lights were used on the Place Victor-Hugo, and many 
thousands on the other two squares, and the whole of the work was 
don^ with about 10 days' notice, ready for lighting up on Thursday 
last, when the first display took place. The display was repeated 
on Sunday night. 

The following letter has come to hand from the Imperial 
Lighting Company :—“ In reply to the criticism of Mr. Joseph 
Boyce, we beg to inform him and your readera generally that we 
shall at the end of this week commence sending to every electricity 
supply engineer particulars and price list of our patent ' Fairyland ’ 
system of electric illuminations. In this list there will be given 
full particulars and prices of strip for outlining buildings, windows, 
doors, & a., and of fitted-up devices such as stars, crowns, initials, 
K 2. We are sorry to say, however, that we think that gas engineers 


will outstrip their electrical brethren in illuminating, as we know - 


from past experience that nearly every gas engineer makes some 
effort towards decorative display ? Do electrical engineers? And 
yet, if they were to exercise a little ‘energy and ingenuity,’ they 
could with a very little cost outshine all rivals. Now may we give 
a hint to electrical engineers, and that is that they should entwine 
a string of coloured lamps with reflectors around what is very often 
the most conspicuous object in the town—namely, their own 
chimney-shaft. Some engineers may eny that it will be impossible 
to get to the top of the chimney. Quite so. Then we suggest that 
thev use the longest ladder they can get; and we feel sure that a 
little ‘energy ' and ‘ingenuity ' will be all that is required to make 
a most successful show.—THk IMPERIAL LIaRHTIN Company, 
WALTER К. LAMBERT.” 


Fire.— Although the fire which took place in the ware- 
house of the Stewart Electrical Syndicate, Limited, on Tuesday 
evening did a considerable amount of damage, more than half of 
the stock appears to be uniojured, tbanks to the fact that some of 
the staff were on the premises when it broke ont, and the prompti- 
tude with which the Fire Brigade arrived. Хо delay is, therefore, 
anticipated in filling orders, but the company bespeak the courteous 
co sideration of customers should they not receive delivery of their 
orders quite as promptly asthey wish. 


For Sale.—Messrs. P. Huddleston & Co. are to sell by 
auction at Peterborough, on March 18th, a quantity of engineering 
plant and numerous effects of Messrs. Tyler & Ellis. Particulars 
thereof appear in our advertisement pages to-day. 


Italy.— Plant is about to be put down to utilise certain 
available water-power near Caffaro in the province of Brescia. It 
is intended to supply the electrical energy required for an elec- 
trolytic soda factory, about to be established in the district, and for 
a projected electric railway between Caffaro and Brescia. 


Lamp-Making Plant for Sale.—The receiver and 
manager of the New British Incandescent Electric Lamp Company 
is inviting tenders for the purchase of the plant, complete equip- 
ment, and lease of the premises at Willesden. The output capacity 
of the plant is 250,000 lamps per annum. For fuller particulars, 
see our Official Notices" to-day. 


Peard Patent Fuse.—Regarding this interesting device, 
which was described in our article on the City of London Company's 
direct current plant last week, Mr. C. S. Northcote, London manager 
of Veritys, Limited, writes us as follows:—''I have pleasure in 
informing you that I have acquired, on behalf of Messrs. Veritys, 
Limited, the sole right to manufacture and supply these patent 
fuses to would-be usera throughout the whole of Great Britain, 
Ireland, and the Isle of Man. We shall shortly have pleasure in 
furnishing the electrical Press with full details and particulars of 
these fuses for all purposes, together with a complete and interest- 
ing table of various tests made, and also as to the behaviour of the 
fure, which, as you say, has been adopted throughout the entire 
system of the City Company's supply." 


Power Transmission in Ironworks.—Messrs. Ernest 
Scott & Mountain, Limited, have sent us a description of the 
electric power transmission plant which they have completed for 
the Normanby lronworks, Middlesborough. The plant consists of a 
150-Kw. steam dynamo, a 32-Kw. ditto, a 15-H P. high-speed engine, 
and 9-Kw. four-pole dynamo; also main switchboards and distri- 
buting switchboards; one 150-n.H.P. motor, and gear for hoist; 
electrical equipment for pig-bed crane; one 15-н.р. motor for pig 
breaker; starting and reversing switches for all motors; 14 
10-ampere 16-hour are lamps for lighting the works; and a complete 
installation of incandescent lamps for offices, shops, &c. 


Trade Announcements,—Messrs. F. W. Smith & Co., 
electrical and mechanical engincers, of Southport, ask us to announce 
that they have opened central offices at 254, Victoria Buildings, 
Manchester, and that their telephone number is No. 5,300, their 
telegraphic address being Trolley," Manchester. 

Messrs. Chauvin & Arnoux, of Paris, ask us to publish the 
following letter: Our attention bas been called to а recent notice 
appearing in the English electrical journals with reference to the 
above, which questions our right to terminate our agency with 
Messrs. H. M. Salmony & Co. We think it desirable, therefore, to 
write to inform yon that we have no doubt whatever as to our rights 


under the recent agreement with this gentleman, and that we took the 
action in question after full and careful consideration of its import- 
ance both to Messrs. Salmony and ourselves. We further confirm the 
notice which has already been given by Messrs. Geipel & Lange 
that we have appointed them as our sole representatives fur the 
British Isles and the Colonies.” 

Mr. G. A. Nussbaum, of 29, Ludgate Hill, E.C., is now stocking 
electric light wires and cables. 


Wolverhampton Exhibition.— We are informed that 
the Wolverhampton Art and Industrial Exhibition of 1902 appears 
likely to be a great success, as many leading firms are making appli- 
cations for space for a large display. More particularly may be 
mentioned the manufacturers of electrical machinery and appliances 
(amongst them being the Electric Construction Company, Limited), 
and builders of the most recent high-speed engines adapted for such 
purposes. Arrangements have also been made to show in actual 
work examples of the German water-tube boiler (Diirr), and also 
the new Cahall water-tube boiler. 


ELECTRIC LIGHT AND POWER NOTES. 


Bedford.—The Т.С. has decided to carry out consider- 
able alterations in the steam plant at the electricity works, recom- 
mended by the engineer, Mr. Phillips, and to instal new feed 
pumps and additional economisers, the whole expenditure amount- 
ing to £3,844 out of capital and £725 out of revenue. New trans- 
formers, costing £1,800, are also to be installed, with other improve- 
ments in the distributing system. 


Belfast.— The Irish L. G. B. has sanctioned the temporary 
allotment of £3,500 of the loan already sanctioned by the Board, 
to tbe cost of extending the mains in Queen's Road in connection 
with the supply of energy to Messrs. Harland and Wolff's works. 


Bridgend.—The B. of T. has approved of the electric 
light scheme, and the D.C. has resolved to ask the L.G.B. for power 
to borrow £4,000 to carry it out. 


Brighton.—A L. G. B. inquiry was held at Brighton last 
week with reference to the application of the Corporation for 
sanction to borrow £1,853 for purposes in connection with electric 
lighting extension, Major C. E. Norton being the inspector 
appointed for that purpose. 


Canada.—Aoccording to a Victoria paper, the number 
of electrical companies in the Dominion connected with lighting 
amounts to 306. There are 12,800 arc lamps and 815,676 incan- 
descent lamps in use, representing an increase of over 60 per cent. 
since 1898. About half the total number are in the Province of 
Ontario, there being 78 electricity works in that province. 


Chepstow.—The R.D.C. has resolved to assent to the 
application of the Chepstow Electric Light and Power Company 
tocarry their wires into various parishes in the district. 


Coventry.—The City Council has approved of recom- 
mendations of the E.L. Committee in favour of the substitution of 
two-phase for single-phase generation at the works, and the increase 
of plant. The Committee asked for authority to expend £20,485 
on extensions of plant, and the sum of £2,000 on motors to be hired 
to consumers. The expenditure was requisite to enable the depart- 
ment to cope with public requirements next winter. 


Dudley.—The Electricity Committee has decided that 
motors be hired to consumers in the borough at a rental of 10 per 
cent. on the makers’ list prices. 


Enfield.—The U.D.C. has received a letter from the 
B. of T. covering copy of the proposed prov. order re electric power 
supply, and a letter which had been addressed to Mr. Morse, the 
solicitor to the promoters, stating that there appeared to be con- 
siderable objection to the form of the purchase clause inserted in 


the Order, and that it seemed desirable that the promoters and the 


local authority should agree to altering the wording of the clause. 
The matter was referred to the General Purposes Committee. 


Hampstead.—The B.C. has resolved to apply to the 
L.C.C. for sanction to raise a loan of £33,123 for electric lighting 
extensions. | 


Kimberley.—The Council has closed down the old 
plant, which bas done service for the street lighting for the past 12 
years. This plant consisted of onc Robey trip gear" cross-com- 
pound engine of 125 1.н.р., two 50-H.P. multitubular boilers made 
by Marshalls, Sons & Co., and four Brush” series arc lighting 
machines, each capable of supplying 10 amperes to 25 “Brush” 
lamps. These dynamos were driven by 10 iu. link tan belting from 
а countershaft. The efficiency of this plant, E. H. P. to I.H.P., WAS 
only about 52 per cent. The plant is to be sold for what it will 
fetch. 


The street lighting is now supplied with current from the bu: 
bars of the private lighting switchboard, 8 or 9 10-ampere lamps 
burning across 440-7016 outers. Kimberley is said to have been one 
of the firet Colonial towns to have electric light in its streets; a8 
far back аз 1885 there were some 25 or 30 arc lamps installed, and 
these have been steadily increased until, at the present time, there 
are 80 10-ampere lamps installed. 


— Lm YY.. 
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King’s Norton.—The U.D.C. has resolved to spend no 
money in carrying out its electric lighting prov. order, which was 
granted in 1895, and has already been twice extended. 


Kingston.—The Ham D.C. has agreed to allow the 
Corporation to supply electricity to four houses in Albany Park 
Road, a short distance over the borough boundary. 

The T.C. bas resolved to carry out the arc lamp extensions begun 
last year, at a cost of £3,200. There are to be 35 new lamps. 


Liverpool, —The Electric Power and Lighting Committee 
has decided to recommend to the City Council that application be 
made to the L.G.B. for their sanction to borrow a further sum of 
£300,000 for use in connection with the supply of electrical energy 
in Liverpool. 


Long Eaton.— The L. G. B. has sanctioned the borrowing 


of £15,000 by the Council for the purpose of installing the electric 
light. 


London.—ISLIxG TON. — The B.C. has received е 
sanction of the L С.С. to the borrowing of £8,420 for renewal and 
replacement of plant and machinery in connection with the electric 
lighting station. | 


Mutford.—The Council has received a report from Mr. 
J. S. Enright, on the subject of electric lighting, and has referred it 
to the executive committee for consideration. 


Nottingham.—4An inquiry into the application of the 
Corporation for sanction to borrow а sum of £15,000 for the pur- 
pose : of electric lighting has been held by Col. A. C. Smith, R.E., on 
behalf of the L.G.B. It was explained that the loan was required 
in respect of extensions of the existing system during the next 12 
months. Of the total sum, £10,000 was put down for underground 
mains 


Penzance.—The T.C. has decided to wait and see if the 
Cornwall Electric Power Bill be passed before proceeding further 
with the electric lighting of the town. 


Pokesdown.—4A public meeting has passed a resolution 
approving of the propcxal for the supply of Pokesdown with elec- 
tricity from the Bournemouth Corporation’s electricity works. А 
similar resolution was passed at Winton. 


Ramsgate.—lIt is proposed by the Corporation to apply 
to the B. of T. for two years' exteusion of the powers granted under 
the municipal electric lighting order. 


Ripon.—The period allowed to the Corporation for 
introducing electric lighting into the city will soon expire. The 
local Improvement Association is agitating strongly for the electric 
light, and had the opportunity last week of witnessing a demon- 
stration of electric lighting at the Ure Bank enginc works of Messrs. 
Harrison & Co., who for some time have been supplying electricity 
both for public lighting and private purposes in the adjoining 
district. The lecturer and demonstrator was Mr. Harrison, 
who gave many interesting illustrations in regard to the discovery 
and the progress of electric lighting. Mr. Harrison, iu reply 
to a votc of thanks, strongly advised the Corporation from whatever 


:ource their supply of electricity was obtained to purchase it in 


bulk, rather thau put down their own station. It is probable that 
this will be the course adopted, as Ripon has too many schemes in 
hand to undertake electric lighting. 


Rugbv.—The Highway and Lighting Committee of the 
U.D.C. has reported that it has made a provisional arrangement 
with the British Thomson-Houston Company to generate at their 
works at Rugby, with plant to be laid down by the Council, 
electrical energy upon very satisfactory terms. The outlay required 
to be made by the Council for apparatus would be £7,500, and а 
fixed price would be paid to the B.T.H. Company forthe electricity 
actually delivered to the town. Moreover, if at any time the 
Council's plant broke down, the installation on the company's works 
could Le switched on, and the continuity of the supply was 
guaranteed. It was proposed to charge about 6d. per unit. The 
Committee anticipated a fair demand. The Council decided to 
adjourn the scheme for a fortnight. ; 


Salford —On Tuesday last week it was discovered that 
the new electric generating station of the Corporation bad caught 
fire. It appears that one of the main cables in the switch-room 
became overheated, and ignited some woodwork. The station jet 
was immediately brought to bear on the tlames, and under the 
direction of Mr. Taite, the chief electrical engineer, the fire was 


kept well in band until the arrival of the Salford Fire Brigade. 


The damage was not of a serious character. 

Apparently the Salford folks are fond of “ scandals,” as a certain 
number of them are endeavouring to work one up in connection 
with the closing of the Walucss Road A.C. station. We can assure 
them that this is the wisest course, and that instead of throwing 
away £10,000 (Mr. W. Hunt, the elective auditor, estimated the loss 
at over 4150, 000), the best use will be made of the mains and 
plant by generating electricity at the new Strawberry Road station 
only. Part of the output of this station will be converted to A.C. 
for trant miss ion to the remoter consumers. 


South Shields.—The Electrical Committee is going to 
recommend the Council to give to consumers the option of a flat 
rate of 54. per unit. At the present time the charge is 7d. for the 
first hour, and 2d. afterwards. 


Southport.—The T.C. having applied to the L.G.B. for 
sanction to borrow £32,000 for purposes of electric lighting, the 
Board has directed Major C. E. Norten to hold an inquiry at 
Southport on Tuesday next. 


Swansea.—The T.C. has resolved to charge 2d. per unit 
for power and heating for the first five hours of maximum demand 
and lid. afterwards. 


Swinton and Pendlebury.—Mr. C. Н. Wordingham, 
who was called in to advise the Council on the best course to take 
—negotiate with the Lancashire Electric Power Company or carry 
out a complete scheme of its own—recommends the Council to 
accept the offer of the company, seeing that the difference is so 
very slight according to calculations which have been made, between 
the two sources of supply. The company make no stipulations as 
to load factor, and are prepared to enter into an agreement to 
begin the supply on April 1st, 1904, at the latest. The Council has 
decided to open negotiations with the company with a view to 
supplying the district. It is an unaccustomed sight to see an 
engineer recommending a Council not to expend capital like water. 
While there are such men in the electrical profession there is good 
hope for the future of the industry. Would that there were more 
such ! ; 


Torquay.— The electricity undertaking has 304 con- 
sumers, with 17,111 lamps installed, and a capital outlay of £38,24 !. 
The revenue last year was £5,322, and expenditure £2,516, leaving 
£2,806 to meet interest and sinking fund charges. The net surplu,, 
neglecting depreciation, was £1,618, which was applied to reduce 
the debit balance to £842. 


Wimbledon.—The U.D.C.’s electric lighting station 
will be finally out of the sontractor’s hands on the 15th inst, and 
the official opening will take place early iu April. Owing to the 
enormously increased demand for encryy since the supply was com- 
menced about two years ago, nearly every item of the original 
equipment has been modified, and the amend«d plans allow for an 
indefinitely large increase in the total capacity. The present 
generating plant is of 1,060 kw. The total number of lamps con- . 
nected up to December 31st was equivalent to ubout 35,000 8 c P, 
the maximum demand this winter being for 15,000 at one time. 
A total capacity of 70,000 lamps is being prepared for by the end of 
1904. The comparative returns reported to the Council last weck 
show that while in 1900 83,581 units were supplied to private com- 
sumers, this number in 1901 was 137,711. The revenue in 1900 was 
£1,949, against £3,278 in 1901. The energy used for public ligbt- 
ing was 143,859 units in 1900 against 160,876 last year. There are 
now 662 consumers and a number of street lamps waiting to te 
connected. | 

At the same Council meeting, the chairman of the Lighling Com- 
mittee (Mr. Crickway) said there had been several complaints from 
large consumers as to the increased charges under the maximum 
demand indicator system introduced last April, thc cbarges being 
7d. and 1d. on a 11 hour basie. It was decided to await the result 
of a complete year's working of the sy stem. 

Tbe Council has decided not to recognise the claim of Mr. A. E. 
Preece for commission on an amount of £668 88. 8d. certified by 
him, as clerk of the works, to be due to Messrs. Henley for a length of 
cable supplied three ycars ago, on the grouud tbat the cable has 
been lyiug idle. Moreover, the firm bas been asked to take back 
the cable, either at cost, or at a discount. 


Wood Green.—4At the meeting of the District Council 
on Thursday last week, a deputation of well-known tradesmen 
attended for the purpose of submitting to the local authority 
certain views in connection with the question of electrical supply. 
The deputation contended that though it was in favour of electric 
light for the district, the best and cheapest means to obtain it 
would be through the agency ef a company, and urged the Council 
to call a public meeting of ratepayers before committing itself to an 
extensive municipal scheme. According to figures with which the 
deputation was armed, it was shown that in 1901,52 towns lcst 
£54,032, and that the ratepayers were saddled with loans amount- 
ing to over five million pounds, which кит was unproductive, aud 
was not represented by assets of ап equal amemot. Allowing 
depreciation at 3 per cent. per annum on £5,158,272, which would 
amount to £163,747, the total less to the ratepayers in such 52 
towns on last years trading alone was £218,379. The chairman of 
the Council said that he did not feel justified in complying with the 
resolution. The deputation conterded that the Borcugh Funds 
Act of 1572 required that a meeting should be held, but the Cc uucil 
were advised there was no need to comply with the Act. 


York.—The E.L. Committee proposes to adopt tlic 
following scale as from April 1st next :—Fcr general lighting: 7d. 
per unit for the first hour and 14d. afterwards. Consumers, 
however, may at their option, to be declared in advance, be 
charged at the following flat rates, viz :—Up to 250 units per 
quarter, 44d.; exceeding 250 but not 350 units per quarter, 44d. ; 
exceeding 350 but not 500 units per quarter, 4d.; exceeding 509 
and not 2,000 units per quarter, 31d. ; exceeding 2,L00 and not 
4,000 units per quarter, 34d. ; exceeding 4,000 units per quarter, 
special arrangement. Churches, &., at 3d. per unit. For power 
and heating: Not exceeding 1,000 units per quarter, 1]d. per unit; 
exceeding 1,000 and not 2,000 units per quarter, 114. per unit; 
exceeding 2,000 units per quarter, ld. per unit. It is proposed 
in future to collect cousumers' accounts «quarterly instead of 
dalf-yearly. 
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ELECTRIC TRACTION NOTES. 


Birkdale,—The contract for the overhcad equipment of 
the Birkdale Electrical Tramways system has been given to Messrs. 
F. W. Smith & Co, Limited, Southport. 


Lirkenhead.—Fifteen new bogie cars have been ordered 


by the Tramways Committee from Messrs. George F. Milnes & Co. 
Animproved system of ventilation will be obtained by means of a 
new construction of roof. Some of the cars will be fitted with 
Leather's patent wind interceptors. | 

On Sunday a new circular tram route was opened at Birkenhead. 
By means of it cars now proceed from Woodside Ferry, viá Granye 
Road to Oxton and Claughton, then by a loop line to Conway Btreet 
and back to the ferry. Other cars reverse this journey. 


Dewsbury and Spen Valley.—<Active preparations аге 
now being made for the commencement of work in connection with 
the construction of electric tramways in Dewsbury, Batley and 
Spen Valley. Mr. Rendell Graham, engineer, of the firm of BIessrs. 
Dick, Kerr & Co., Limited, London, who have sczured the contract, 
has been in the district, making arrangements for offices, depots, 
&c. It is stated that Heckmondwike will be madc the centre and 
that branch offices will be established in other parts of the district. 
Mr. MacKay, who is at present concluding a similar contract for 
Messrs. Dick, Kerr & Co., is mentioned as likely to be appointed 
chief engineer. It isexpecte і that work will be commenced within 
the next fortnight or three weeks, and 12 or 18 months is men- 
tioned as the time likely to take to complete the contract. The 
length of line to be laid is about 15 miles. 

. Arrangements are being made for the extension of the Heckmond- 
wike Urban District Couucil’s electricity works. The plant required 
comprises steam, water and exhaust piping, steam traction generator, 


storage battery and automatic reversible booster, alterations to and 


extension of main switchboard, condenser and separator, water- 
cooling tower, and underground traction and return feeders. These 
extensions are necessary to meet the demands of the Electric Trac- 
tion Company, who will make energy for the several local 
authorities. 

Mr. T. Е. Laxton has resigned his position as manager of the 
Dewsbury, Batley and Birstall Tramways Company, aud Мг. J. 
Kerrigan, traffic superintendent of the Hartlepools Electrice Tram- 
ways, has been appointed in his place. Mr. Laxton has been 
manager of tbe local system, which is now owned by the British 
Electric Traction Company for 17 years. 

The action of the Light Railway Commissioners in refusing to 
sanction the scheme of the Wakefield and District Light Railways 
Company to construct tramways from Wakefield to Dewsbury has 
caused great disappointment in the Dewsbury district. There isa 
large population on the proposed line of route, aud in some places 
the distance to the railway stations is at least a mile. All the local 
authorities supported the scheme, but the Great Northern and 
Lancashire and Yorkshire Railway Compapies offered strong 
opposition. 


Dunedin, N.4.—A Sydney paper records that Ше 
tramway service is to be converted for electrical working, and Messrs. 
Noyes Bros, of Sydney, are to carry out the conversion. Water- 
power will be utilised for driviog turbines situated 15 miles from 
the city. There will be two turbines, each of 1,200 н.р., coupled to 
600-&w. Westinghouse generatore. Current will be transmitted at 
15,000 volts by overhead wires to a transforming station a couple of 
miles outside the city. Here it will be reduced to 5,000 volts and 
carried in underground cables to the centre of the city, where it 
will be transformed to a 550-volts direct current for working the 
cars. There will bc in all 18 miles of track, this including certain 
extensions to the existing routes. There will be 35 cars. The 
system is overhead trolley, aud the standards willcarry arc lamps 
for public lighting. The whole of the electrical apparatus will be 
by Westinghouse. 


Glasgow.—The extension of- the tramway system to 
Parkhead Cross was successfully inaugurated on 28th ult. 


Hampton Court and Richmond.—Thrce miles of this 
extension of the L. О.Т. huve been laid, and gangs are now working 
night and day on the track at Twickenham. It is expected that 
the line will be opened in June. 


Liverpool.—The Tramways Committee recommend the 
City Council to apply to Parliament for the repeal or amendment 
of Sub-section 5 of Section 38 of the liverpool Tramways Act of 
1897, to enable the Corporation, after setting aside £30,000 
annually for the purposes of a renewal or reserve fund, to carry 
any sum exceeding the £30,000 to the credit of the general rate pro. 
vided that not more than one-third of the total surplus shall be so 
carried to the credit of the general rate in one year. 

The Liverpool Corporation Tramways Department are now using 
an automobile overhead-wire inspection car in place of the horse- 
drawn inspection towers formerly employed. The vehicle on 
which the tower is mounted is а steam lorry, built by Messrs. T. 
Coulthard & Co., of Preston. 


Li versedge.— The B. E. T. Company have notified the 
D. C. that a new company has been formed to which they are about 
to sell their interests under the Spen Valley Light Railways Order. 


Lourenco Marques, —4A concession has been granted for 
the laying of a complete system of electric tramways in the town 
and suburb. The plans have to be submitted to the Municipal 
Council within four months, and if approved construction work will 
be immediately commenced, and has to be finished in two years. 


Oldbury.—The District Council of the Birmingham and 
Midland Tramways Compauy are now at loggerheads respecting the 
proposed tramways between Blackheath, Langley, and Oldbury. It 
appears that the agreement of the Council with the company, which 
enabled the latter to run trams through Oldbury from Dudley to 
Birmingham, provided that the company should within three years, 
also run electric trams from Oldbury to Langley and Blackheath ; 
and the company in the Bill they are now promoting in Parlia- 
ment, ask for powers to carry this arrangement into effect. The 
Oldbury Council, however, insist that Halesowen Street must be 
widened, and that the company must bear all the Council's costs in 
connection with the matter; but at aspecial meeting of the Couacil 
held on Friday eyening io last week, certain correspondence was 
read which shcw that the company decline to do cither. They 
assert that it was at the express wish of the Council] that the com- 
pany desired to run the trams from Oldbury to Blackheath, and 
that the Council promised to assist the company as much as 
possible. The company say they are prepared to contribute some- 
thing towards wideniug the street, but they will not undertake the 
whole cost. It was unanimously decided by the Council to abide 
by their former decision to allow the trams to be rua as far as the 
G. N. Railway station in Halesowen Street, but no further unless 
the street be widened, and to insist оп the costs of the Council 
being defrayed. 


Oldham.—lIt has been decided by the Tramways Com- 
mittee to recommend Mr. Richard Henry Wilkinson, at present 
temporary manager in the tramway department, for the position of 
tramway manager at a salary of £200. There was a large number 
of applicants. 

In connection with the Saddleworth Tramways Bill, a petition 
has been prepared by the Parliamentary agents of the Oldham 
Corporation in opposition to tramways No. 4 and No. 8 (Water- 
head and Lees) in the event of these sections not being struck out 
of the Bill. 

The Ashton Road section of the Corporation tramways will be 
finished in the course of a few days, and steps arc being taken 
to have the Board of Trade inspection as early as possible. 


Perth (W.A.).—The /ritish. Australasian says that the 
traffic on the Perth Tramway Company's lines is so great, that the 
35 cars now in use are insuflicient to carry the passengers. Mr. 
Allen Н. P. Stoneham has therefore recommended the purchase of 
six more cara, carrying 100 passengers cach. The City of Perth is 
growing rapidly. There are no empty houses, and building is going 
on briskly, and land increasing in value along the tramway routes. 
The various suburbs are anxious to be connected with the main line, 
and it is probable that extensions will be undertaken shortly, pro- 
mising good returns. The Fremantle concession has been forfeited, 
owing to the non-shipment of the necessary material, and the failure 
to commence work in December last. 'lhe concessionnaires are 
claiming £10,000 damages from the Corporation, whose legal 
advisers assure them that the concessionnaires have ро case. The 
Council are determined to stand by their decision to cancel the 
contract: T 


Sheppy.—The D.C. has passed the plans for the new 
electric tramway which runs to Sheerness East, in the Council's 
district. 


Slough and Datchet.— The scheme for laying down a 
light railway from Hounslow to Colnbrook, Slough, and on to 
Datchet, promoted by the Metropolitan Electric Traction Company 
(of which Mr. Yerkes was the chief originator), has beea the subject 
of investigation at Windsor by the Light Railway Commissioners. 
Mr. Littler, with Mr. F. Fitzgerald, appeared on behalf of the pro- 
moters, several other couasel representing numerous objectors. The 
object of the project, Mr. Littler explained, was to connect 
Hounslow with Colnbrook, and thence to run the line to Slough and 
from the latter place to Datchet, but in the course of his address he 
had to confess that in the village of Colnbrook itself the thorough- 
fare was very narrow ; that, in fact, the roadway for about a quarter 
of a mile was only 16 ft. in width. Sir Alexander Binuie, the 
designer of the scheme, stated that wherever possible the metalled 
roadways would be made 24 ft. wide, and where necessary, bridges 
would be widened. The roadway in Colnbrook, however, was only 
15 ft. 8 in. in width, but he suggested thac if the Commissioners 
were unable to sanction the line going through the village, the pro- 
moters might drop that short section and run one set of trains from 
Colnbrook to Hounslow on one side, aud from Colubrook to Slough 
on the other. lathat way the eogineering difficulty could be met. 
Lord Jersey, interposing, intimated that the Commissioners could 
not con:ent to the scheme being in two sections in that way with a 
missiog link through Colnbrook. Mr. Littler, after some discussion, 
announced that the promoters would withdraw that part of the 
scheme, viz, from Colubrook to Slough. He proceeded to present 
the case for the line from Hounslow to Colubrook, and evidence 
having been called in its favour, the inquiry concluded, the 


 . announcement of the Commissioners’ decision being deferred. 


Wimbledon,—The agreement between the U. D. C. aud 
the London United Tramways Company has been settled. The 
document covers 16 printed pages, aud provides for the construc- 
tion of about five miles of tramways, within four years, to connect 
the Cotteubam Park boundary ou the north with the Merton 
boundary on the south, passing over the railway bridge. Various 
clauses contain provisions regarding street widenings, paving, width 
of footway. Wayleave is to be £100 per mile per year; the com- 
pany is not allowed to provide electrical energy in Wimbledon or 
Merton. ln addition, the company promises £5,000 towards the 
cost of improvements in High Strcet and Church Road. 
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Whitley.—4Àn inquiry was held at North Shields on the 
24th ult. under the Light Railway Act, to consider an application 
by the Tynemouth and District Electric Traction Company, 
Limited, for powers to make a small extension of the present tram- 
ways. Mr. Morse, for the applicant company, said they sought 
power to exteud their lines from their present terminus in Whitley 
Road to a spot in Blyth Road, a distance of about half a mile. The 
estimated cost was £4,360. There was no opposition, so far as he 
knew. The Commissioners were Col. Boughey, C.S.l, and Mr. 
H. A. Stewart, and the former, after the Court had heard statements 
from the representatives of other interests, said they would recom- 
mend the Commissioners to send the order to the Board of Trade 
for confirmation. The proposed change will be a distinct improve- 
ment, as, instead of dropping the passengers in the busiest thorough- 
fare, they will be carried to the Links at the seaside, a point to which 
practically all the visitors gravitate. 


Windsor and Maidenhead.—The Light Railway Com- 
missioners bave held an inquiry into the proposed light (electric) 
railway between Windsor and Maidenhead. There was a strong 
array of counsel and other representatives of the numerous parties 
interested, Mr. Littler and Mr. Fitzgerald appearing for the pro- 
moters. 'The original scheme embraced a direct route from the 
heart of the Royal borough along the Surly Hall Road straight into 
Maidenhead, and another route diverging from the main road and 
proceeding through Clewer Green, Dedworth, Oakley Green, Holy- 
port, Braywick, and thence on to Maidenhead. From the first, 
however, the direct route was opposed by the Dowager Duchess of 
Sutherland, Sir F. Johnstone, Mr. Van de Weyer, and other 
wealthy residents and ownera of property along the Surly Hall 
Road. In consequence, early in the inquiry Mr. Littler intimated 
that that part of the scheme would be withdrawn. In support of 
tbe project, as thus modified, the learned counsel explained that at 

t the means of communication existing between Windsor 
and Maidenhead consisted of the Great Western Railway scrvice 
vid Slough (with a change at Slough by most of the trains), a dis- 
tance of 8j miles; and a bus which made two or three journeys а 
day by the main road. The Great Western Company opposed the 
proposal, but it coul! not hurt them, while it was greatly needed 
to facilitate communication between both the two towns 
concerned and the several districts intervening. Both towns 
were morc or less congested, and there was a great want of 
houses for working men. With the proposed means of getting 
outside the boroughs, such houses could be built and lat at 
moderate rents, aud that very fact would tend to increase the 
population all through the neighbourhood. The line would also 
be of great advantage io people having to do business in Windsor 
or Maidenhead; aud to mect the views of some of the local 
authorities, the promoters were prepared to make the metal parts 
of the road 24 ft. wide where required. Sir John I. Soundy, of 
Windsor, and several other witnesses having given evidence as to 
thc need for this light railway, Sir Alexander Binnie, the 
promoters engineer, expressed the opinion that 24 ft. would bea 
sufficient width for the road, mentioning that at Dover the highway 
along which the light railway ran was less than 24 ft. wide, and yet 
a good service had been run without uny accident. The cara would 
be well lighted at night, so that people on the road could see the 
train approaching. Allowing £40,000 for the part of the scheme 
now aropped, £79,000 would be left of the £119,000 originally 
required. He did not know what the equipment would cost, but 
judging by light railways in other places, he believed that this 
would pay. The trolley system would be adopted. At this point 
the inquiry was adjourned sine die. 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen Telephones.—It was agreed on the 24th ult., 
that the Telephone Committee recommend the Corporation to apply 
for the usual license to the Postmastcr-Gencral for a municipal 
telephone service. It was stated the nevotiations with the National 
Telephone Company had fallen through, the company not being 
willing to -upply an unlimited service at the rate of six guineas per 
annum, for a proposed term of £5 усагв, The Corporation's pro- 
posal is £6 6s., unlimited service, or £3 10s. per annum, with Jd. in 
addition per call. | 


Cardiff Telephones,—The Town Clerk of Cardiff hus 
recently prepared for bis Parliamentary Committee a full report on 
the subject of municipal telephones. He shows in brief what has 
been done at Glasgow, Portsmouth, Hudderstield, Swausea and 
iba We are indebted for the following abstract to the Western 

114. — - 

(Tas, The Glasgow Corporation obtained, after considerable 
effort, a licence from the Postmaster-General in March, 1900, the 
area covered by the licence extending to 143 square miles. Ai the 
Corporation’s desire, the licence was made terminable iu 1913. 
They were authorised to start with an expenditure of £121,000 for 
the purpose of joining up 5,250 completed lines, and making 
piovision for laying another 5,950. The tariffs adopted һу the 
Corporation were: :1) £5 5s. per annum to cover an unlimited 
number cf calls for the whole extent of the telephone area, and 
(2 43 10s. per annum and 1d. for each call made, payable by the 
caller only ; also application over the whole area. The exchange 
was opened in September, 1901. No financial report has yet been 
prepared, but the number of subscribers at present exceeds 6,0CO. 


Over 3,000 are now using the exchange, and the revenue exceeds 
£15,000. 

Portsmouth.—The Corporation have obtained a licence giving an 
area corresponding with that assigned to the National Telephone 
Company, and which includes a considerable distance beyond the 
limits of the borough. The estimated expenditure for establishing 
a 1,200 line exchange, with some additional spare lines, was between 
£25,000 and £28,000, and the charges proposed to be made are :— 
For unlimited service, £5 178. 6d. ; for toll service of а half-penny 
per call, £3 10a. ; and for toll service at 1d. per call, £2 10s. per 
annum. With these clianges it is calculated that the scheme will 
show а small protit, and will at any rate, it is believed, not be a 
charge upon the rates. 

Huddersficld.—The borough electrical engineer has prepared 
a scheme for the establishment of a municipal telephone service. 
He estimates the capital expenditure to be £30,342, and anticipates 
the following income: Fixed charge of £210s. per annum to 1,000 
subscribers, £2,300; 1,200 calls each at ld. per call, £5,900; 25 
public boxes, 3, OC O calls at 1d. per call, £312 108. ; sundry receipts, 
£100; making a total of £7,912 103, The annual expenditure is 
pntat £4,612 5s., and the balance of net profit at £1,545 56. The 
Postmaster-General has granted a licence, aud au application bas 
been made to the Local Government Board for sanction to borrow 
the money. 

Swansca.—The Swansea Corporation have recently had an expert's 
opinion as to the desirability of a municipal telephone service. 
The area is smaller than many, measuring 10 miles by 94 miles. 
The expert estimates the capital expenditure to be £18,000, and the 
revenue as follows: — Subscribers (725) at £5 7s. 6d. per annum, 
£3,896 17s. 6d.; 25 public telephones at 3s. per week average 
receipts, £195 ; extra mileage charged on long lines (say 50 miles at 
£4), £200 ; commissior on telegrams, express letters, &c., telephoned 
to post office, £10; total, £4,301 17s. 6d. The expert in framing 
his estimate of working expenses has taken advantage of the ascer- 
tained working expenses at Guernsey and Tunbridge Welle, and has 
put the figures for Swansea a little above the dearer. The estimate 
for Swansea is 43,566 13s., thus showing a net revenue of 4735 
33. 94., the Corporation also saving the amount now paid to the 
National Telephone Company for telephonic facilities. 

Dovcr.— The town clerk writes that he thinks it very improbable 
that the Dover Corporation will apply fora licence. The Borough 
of Folkestone and other surrounding places are within the telc- 
phone district, and the Dover Corporation have lately refused to 
consent to an application by the Borough of Folkestone for a 
licence for the whole of thc area. 

General. Informution.—The town clerk of Cardiff, after giving. 
these particulars, states that in the event of the Corporation deter- 
mining to apply for a licence, ће Postmaster-General will require 
to be informed as to the period for which it is desired. The 
National Telephone Company's licence expires on December 31st, 
1911, and if the Corporation take a licence for a longer period, the 
company (on complying with certain requirements prescribed by 
the Telegraph Act, 1899), can have their own licence extended for 
a like period. Thus, if Cardiff took a licence for 25 years from 
1902, the company's licence, instead of expiring in 1911, would be 
prolonged till 1927. Glasgow has taken its licence until 1913, with 
the idea of seeing what will happen in 1911. Hull has adopted the 
same course. In granting a licence to Portsmouth the Postmaster- 
General, whilst expressing willingness to allow a 25 years' period 
recommended a shorter term. 


Hull Telephones,—It is stated that at a conference 
last week between the Municipal Telephone Committee and re- 
presentatives of the National Telephone Company, the company 
suggested that the Corporation should purchase their undertaking. 


Indo-European Telegraphs. — The Indo - European 
Telegraph Company is maintaining its attempts to work the Wheut- 
stone apparatus from London to Teheran, in Persia. The results 
of the recent trials are good. Signals at the rate of 350 words a 
minute were received from Emden. 


The Post Oftice and Wireless Telegraphy.—In the 
House of Lords the following statement was made with reference 
to the attitude of the Post Otlice and other Government Depart- 
ments, with regard to Marconi telegraphy. We are indebted to 
the Punes tur the report :— 

Lord Lamington asked the Postmaster-General what was the 
attitude cf the Government towards the development of wireless 
telegrapby. He based his question solely on the report of a speech 
recently delivered by Mr. Marconi, in which he said that when 
asked why they had not established 8 working communication 
between England and Ireland, his reply was that his system was 
available for such a distance, and that the simple reason why it was 
поб in commercial use between England aud Ireland was to be 
found in the monopoly of telegraphic communication that was 
claimed iu the United Kingdom by the British Post Office. He 
thought the public would be glad to know that the monopolist 
power of the Post Otliee had Lot been used to the detriment 
of this invention, which promi-ed to be of such great public 
advaataec. | 

The Marquis of Londonderry said һе was not at all sorry that 
his noble friend had asked this question, because at the present 
moment the Marconi wireless telegraphy was exciting groat interest 
not ouly in this couatry, but all ovcr the world. It was impossible 
for him on that occasion to respond for the Government, inasmuch 
as there were two other very impertant departments, the Admiralty 
and the Board of Trade, who were equally interested —with regard 
to the Admiralty he might say more iuterested—in this matter. 
Perhaps his noble friend would forgive him, therefore, if he replied 
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merely as the head of his own department, and not on behalf of 
the Government as a whole. At the Post Office they regarded the 
question of wireless telegraphy as one of enormous importauce, 
and they believed it would be of enormous advantage in the fature 
with regard to the promotion of commerce of all sorts and kinds. 
They considered that it was an extraordinary discovery. Personally, 


he thought it was the greatest discovery of the age: and they . 


should be only too glad whenever the opportunity occurred to give it 
every facility, апа utilise it as much as possible forthe benefit of the 
British public. То his mind the benefit of wireless telegraphy was 
most conducive to the benefit of the British public on two grounds. 
First, the transmission of messages between ship ага ship on the 
high seas; and, secondly, communication between ships at sea and 
signalling stations. Wita regard to the former, the owners of the 
patents could do wbatever they liked, and they required no 
authorisation whatever from the Government, or from the head of 
a department. But with regard to the communication between 
ships at sea and signalling stations, anything in any way interfering 
with that would be an absolute infringement of the rights of the 
Postmaster-General, imposed upon him by Parliament, and which 
it was his duty to carry out. He reccived last year a deputation of 
a very important character, bringing before him the great advan- 
tages which would accrue to this country were he to give a license 
to Mr. Marconi to communicate over territorial waters over which 
the Postmaster-General had jurisdiction. He told them that he 
sympathised with them, and, as far as his own department was 
concerned, that he should be only too glad to give them 
that license. But he bad to consider the interests and 
views of the other departments to which hc bad alluded; 
and there was no doubt that at the present moment 
wireless telegraphy at the command of private companies might 
interfere very seriously with ‘the experiments of the Admiralty ; 
and until the doubts which the Admiralty at present entertained 
were resolved he should not consider himself at liberty to give that 
license, which under other circumstances he should be glad te 
do. The First Lord of the Admiralty was fully cognisant of this 
matter, bad discussed it, and at the present moment it was under bi- 
consideration. While on the subject, he would say one word with 
regard to tbe ordinary telegrapb. With regard to thc working of the 
Marconi system in the United Kingdom, he should notat tbe present 
moment be inclined to give it a‘icense. It had as yet to be proved 
to bim that the system could be worked more efficiently and more 
economically than our old system. Не did not say what would be 
the case in the future, but he was convinced that at present it could 
not be so worked, and he was not prepared to give them any 
facilities at the present time. He did not wish his noble friend to 
take it that he was adopting а non possumus line, and saying that 
it should be never. In the course of time wireless telegrapby 
might be f. und to work ata profit in this country ; and, if that were 
the case, he need not say that he should unhesitatingly give it the 
best support of the Post Office. At present his advisera at the Post 
Otlice were watching most keenly its development, their engineering 
officers were watching all its resources and every improvement, and 
were reporting to him what was taking place; and, if he were con- 
vinced after their report that it would be for the benefit of the 
country, he should do his best to support it. 

Lord Lamington said the noble lord assured them be would be 
very sympathetic to the system when it was perfected. Would it 
not be as well, however, to assist now in perfecting it by giving 
some encouragement ? 

The Marquis of Londonderry said he did not like a leap in the 
dark. He thought our old system was working extremely well, and 
he was waiting until he saw the thing was absolutely perfect. 
He should not like to involve a public department in anything that 
was risky. At present the Admiralty were making extensive experi- 
mente on the south coast, and the Admiralty desired that they should 
not give facilities for use over territorial waters until it was assured 
that these experiments could be carried on without any danger of 
interference. 


Scarborough Telephones.— Mr. А. R. Bennett has 
placed а long report before the T. C. Corporate Property Committee, 
оп the subject of municipal telephones, in which he says tbat if 
there were 600 subscribers to thc system, а icharve of 45 175. 6d. a 
year for full service would be a proper sum, or £3 10s. a year and 
1d. per call, or £2 19s a year, and 1d. per call. Inquiries are to be 
mude as to the amount of support there is likely to be forthcoming 
in the town. 


Swansea Telephones, — The Council has adopted a 
recommendation of the Telephone Committee to apply for £18,000 
loan for telephone purposes, and has fixed the rates as follows:— 
(a) At £5 per annum, payable in advance to cover an unlimited 
nimber of calla; and (b) At £3 per annum payable in advance 
with a toll of 1d. per call payable quarterly; both tariffs (a) aud 
(b) to be increase to. £5 10s. aud £3 10s. respectively in the event 
of a subscriber refuslug to enter into a three years’ agreement. Mr. 
Bennett bas been engaged at 5 per cent., and subscribers to the 
municipal system will be allowed the use of telephones for the first 
three months tree of charve. 

The Telegraph Service.— The annual account has been 
issued by the Treasury of the gross amount recived and expended 
in re-pect of the telegraph service ty March 31st, 1901. It shows 
that during the year ended March 31st, 1901, the balance of ex- 
penditure over receipts was the largest on record. The total receipts 
for that year were 43,459,352, and the total expenditure was 
43,796,993; the excess of expenditure being £337,641. The year 
that had the next highest excess of expenditure over recvipts was 
1898, when the balance was £307,118. For the 32 years that have 
elapsed since the telegraphs were acquired by the State the loss on 


working has been £2,170,008. In the year 1870, when the telegraplis 
were transferred to the State, the receipts were £612,301, as com- 
pared with 43, 459, 352 last year. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED., 
Latakia-Cyprus ee oe eo ee oe eo June 20, 1899 oo °з 
Рага-Магапһаш is s > ae . March 1, 1900 mM 
Alexandria-Luruaca В er .. Jan. 19, 1902 .. eh 
Modica-Malte .. Feb. 25, 1902 e March м. 
Fao-Bushire .. Fcb, 25, 1901 „ March 2. 
Perim-Obock .. Keb. 26, 1902 «s 


LANDLIXES :— 


Na Hanekin on Persian territory .. .. Feb. 24, 1900 .. - 
Communication with Baranquilla and Cartagena Dec. 8, 1900 .. ae 
Assab- Massowah Б x Vx .. Feb. 18, 1902 . 


Underground Telegraphs,— The Postmaster - General 
was yesterday to receive a deputation from the Chambers of Com- 
merce of Scotland aud the North of England on the subject of the 
extension of underground telegraph cable communication with the 
North. 


Wireless Telegraphy.—Some experiments have just 
been successfully made with the Slaby-Arco sy-tem of wireless 
telegraphy between Kuxbaven and Esbjerg on the west coast of 
Deumark, a distance of 127 miles. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Birkenhead.— March 18th. Balancer, boosters, switch- 
board and battery, for the South End generating station. See 


“ Official Notices" to-day. 


Bournemouth.—March sth. Traction and arc lighting 
switchboards for the Corporation. See Official Notices“ Feb. 21st. 


Bournemouth,—March 15th. Coal and ash conveyors, 
bunkers, &c. for the Corporation trum station. See “ Official 
Notices " February 28th. 


Boston.—Firms willing to carry out the Council's electric 
lighting and tramways order are invited to communicate with the 
chairman of the Lighting Committee. See Official Notices 
February 23th. 


Brighton.—March 24th. Telephone cables, conduits, 
poles, instruments, wires, batteries, switchboards and various other 
materials for Corporation telephone system. See “ Official Notices " 
February 28th. 


Burgess Hill.—March 12th. Offers for the construction 
of electricity works are invited by the U.D.C. For conditions, &c., 
see our “Official Notices" February 14th. 


Dewsbury.— March 10th. The Corporation wants 
tenders for cooling tower and pond, piping, valves and tanks, and 
centrifugal pump and motor, at the electricity station. 


Elland.—March 11th. Engines, dynamos, booster aud 
balancers, battery, switchboard, cables, crane, and condensing 
plant. See Official Notices“ February 21st. 


France.— March 13th. The French Post and Telegraph. 
Authorities in Paris are inviting tenders until Marcu 13th for the 
supply of 330 tons of bronze wire. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secretariat d'I;tat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Ghent.—March 20th. The latest date for sending in 
tenders for the eatablishmenut of electrical works has been extended 
to March 20th. The original advertisement appeared in our 
„Official Notices“ on January 3rd. 


Hackney.— April 9th. Three water-tube boilers, water 
softener, &c., for the electricity works. See ''Oflicial Notices“ 
February 28th. 

Heckmondwike.—March 15tb. Piping, traction gene- 
rator, battery and booster, switchboard work, condenser, cooling 
tower, feeders, &c., for the U. D. C. See Official Notices February 
28th. 


IIford.— March 11th. Twelve months’ supply of meters, 
fuse boxes, lamps, stores, cables, and jointing materials. See 
* Official Notices February 28th. 


II ford.— March 24th. Cars, trucks, motors and equip- 
ments. See Official Notices " February 21st. 


liford,.—March 27th. U. D. C. wants tenders for over- 
head line equipment, pules, fecder cables, «e. See Official 
Notices " to-day. 

Madrid.— April oth. Tenders are invited by the Spanish 
Government, to be received not later than April 5th, for the supply 
of 15 tons of bronze wire for the Government Telegraph Service. 


Some particulars may be examined at the Commercial Department 
of the Foreign Осе. 


Manchester.—March 10th. Corporation wants tenders 
for electrical equipmeuts aud trucks forcars. Sec “Official Notices" 
ebruary 21st. 
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Oban.—March 7th. Piping, balancing transformers, and 
motor-generators, battery, switchboard, arc lamps, cable work, and 
crane for the Corporation electric lighting. See Official Notices 
February 14th. 


Üban.—March 7th. Conduits, manhole covers, arc lamp- 
posts, dc. See "Official Notices " February 21st. 


Oldham.—March 25th. 
the Greenhill electricity station. 
23th, | 

Oulton. — The Mutford and Lothingland Board of 


Guardians are considering the question of providing an electric 
light iustallation for the workhouse at Oulton. 


Plymouth.—March 25th. Electricity meters, cables, 
aud transformers. See Official Notices“ to-day. 


Plymeuth.—March 25th. Lancashire boilers and 
“tokera, piping, condensers, valves, &c. See “Official Notices 
tu-day. 

Poutypridd.—March 7th. Overhead equipment and 
bonding for the U.D.C. tramways. Sec “ Official Notices” Feb- 
ruary 14th. | 

Rockhampton (Australia).—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 


Piping, pumps, tools, &c., for 
See “Offcial Notices " February 


cations from companies desirous of undertaking the construction and 


working of a system of electric tramways under the Quecnsland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL Review, January 10th. 


St. Pancras,— March 14th. Overhead travellers for the 
Council. See “ Official Notices " February 28th. 


_Salford.—March 22nd. Electric motors up to 3 H.P., 
ditto. from 4to 15 H.P., also starting Switches and resistances, for 
кы Corporation motor hiring scheme. Sce “ Official Notices" to 

ay. 


Spain.—April 1st. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until April 1st for the 
supply of 136 tons of iron wire 4 mm. diameter, and 5 tons 5 mm. 
diameter. Particulars may be obtained from, and tenders are to be 
19 5 e La Direccion General de Correos y Telegrafos, Carretas 10, 

adrid. 


Stepney.—March 20th. Cables and conduits for electric 
lighting. See Official Notices” to-day. 


Swansea.—March 8th. Two 600-Kw. steam dynamos, 
«е. See Official Notices February 21st. 


Wakefield.—March 13th. Lancashire boiler, econo- 
in iser, feed pump, for the lighting works. See Official Notices” 
Fehlruary 28th. 


Wallsend.—March 19th. 'The Council wants tenders for 
a refuse destructor, electric lighting machinery, electric crane and 
moteur for driving same. The destructor must be capable of dealing 
with 300 tons of ashpit, privy and general town refuse per week. 
Pug mills to grind the resultiny clinker. ‘The electric lighting 
machinery to light the destructor and adjacent strect and public 
quay. The crane, to lift 5 tons, is to be erected on the quay. Mr. 
George Hollings, borough surveyor. 


Wimbledon.—March 11th. Year's supply of stores, 
cables, transformers, meters, lainps, &c., for the Electricity Depart- 
ment. See "Official Notices" February 28th. 


CLOSED. 
Barnstaple.—The Council has accepted the following 
tenders : — 
Section А.А B. Babcock A Wilton .. pa . . £1,899 and 41,18 
yi C. „ D. Newton Electrical Works „„ 3, (19 
І) Е. 9 ,» ' oe oe 616 
УЗ н. Ashmore, Benson & Co. x .. 1,031 
T I. .. Chatteris Engineering Compan 115 
" K. Johnson & Phillips .. ot at 264 
a F. . . St. Helens Cable Company .. 2,001 
T (i. . Meters postponed.) 
Buxton.—The U.D.C. has given a contract to Messrs. 


Chamberlain & Hookhain for a year's supply of clectric meters. 


Cardiff. — Тһе Markets Committee has given а contract 
to Messrs. R. Waygood & Co.. for au ele гіс lift for the electrical 
euzineer and tramway manager's offices over the tish market. For 
the first 6 or 9 months the lift will be worked by alternating current, 
after which the sv-tem will be changed over to direct, the 
alternating motor being placed in stock. 


Dewsbury.—The Corporation Electricity Committee 
has ordered one set of Bennis’s mechanical stokers for the electricity 


works, the price being £56 5s., with an allowance for the old stokers. 


Hull.—The tender of Messrs. King & Co., Limited, Hull, 
forthe electric light wiring and fitting: at Thoresby Street schools 
for #230 3s., har been accepted by the School Board. 


Bournemouth.—The following is a list of tenders sub- 
mitted for the Bournemouth Corporation tramways :— 
CONTRACT No. 18.—CABLEs, “С 


With stoneware With Howard 


ducts. conduits, 
J. G. White & Co., Limited .. £26,878 0 0 —— 
Do. Alteraative .. . 22,988 0 0 —-— 
Siemens Bros. & Co., Limited .. 44036 8 1 £27,%8 11 8 
W. T. Glover & Co., Limited КЕ .. 24,006 0 0 25,051 0 0 
St. Helens Cable Co., Limited .. .. 23,875 10 6 246,102 0 1 
W. F. Dennis & Со. .. is wie .. 22,914 0 0 25,8395 4 V 
Western Electric Co. vs -€— .. 22,885 6 9 25,662 19 8 
British Insulated Wire Co., Limited .. 22,498 2 1 25,367 2 10 
Do. Alternative 25 .. 21835 9 3 — — 
W. T. Henley's Teleg. Works Co., Ltd. 22,274 15 5 21,871 11 11 
Callender's Cable & Construction Co., 
24,539 10 10 


Limited.. P» ae (accepted) 20,669 13 5 
Johnson & Phillips .. x ale es Tender informal, 


Contract NO. 38.--OVERHEAD ERUIPMENT. 


Geo. Hill « Co. vs e 7 Ж? a £32,901 1 9 
l,.owdon Bros. & Co. hs EA "M x ee 21,419 16 1 
McCartney, McElroy & Co., Ltd. 19,731 10 0 
Britisli 1nsulated Wire Co., Ltd. is is .. 19,203 H 9 
J. G. White & Co., I.td. .. . (accepted) 18,933 8 0 

Alternative .. 39.5383 8 0 


British Thomson-Houston Co., ltd... Tender ínformal. 
Mr. F. W. Lacey, M.Inst.C.E., is borough and tramway engineer, 
and Messrs. Pacey, Clirehugh & Sillar, consulting engineers. 
London.—The St. Pancras Borough Council received 
the following tenders for repairing No. 2 boiler at the King’s Road 
generating station :— 


Edwin Danks & Co., Limited (accepted). P .. £193 10 0 
Daniel Adamson & Со... sè be T х 195 0 0 
Galloways, Limited i5 es $ 267 10 0 
А. Anderton & Son Vx e mn ae s 5 283 0 0 
Tinker's, Limited sc Я 286 0 U 


South Lancashire Tramwaws,—The order for the 
whole of tbe sub-station equipment, required in connection with the 
above tramways scheme, has been placed with Witting Bros., Elec 
trical Engineers and Contractors, Limited, London. The contract 
comprises the complete electrical equipment of the two sub-stations 
at present arranged for, together with some auxiliary machinery for 
the power station. There will be three 250-к Ww. and three 150-x w. 
synchronous motor-generatore, one 56-Kw., one 20-xw., and one 
35-KW. positive feeder boosters, three 8-Kw. and three 10-kw. 
negative feeder boosters, one 40-K W., one 14-KW., and «ne 24-Kw. 
reversible boosters for battery charging, and one 240-ampere, one 
80-ampere, and one 140-ampere milking boosters, complete ia all 
respects with the necessary spare parts. The whole of the »» v: 
station equipment, including steam generators, condensiog plants, 
cooling tower, cranes, and motor-generator, together with the equip- 
meuts of the first 50 cars, are being furnished by Messrs. Witting 
Bros, Electrical Engineers and Contractors, Limited, all this work 
being well in hand. Altogether, the order for electrical machinery 
alone amounts to 11,500 НР. 


Portsmouth.—The Telephone Committee of the T.C., 
at a meeting on Monday, accepted the tender of the British 
Insulated Wire Company (48,330) for underground calle work. 
The company undertook to push on the work as rapidly as possible, 
and radiate from four ceotre-. The question of a conference 
between Mr. Gaine, of the National Telephone Company, and the 
committee has been allowed to stand over for further consideration. 


FORTHCOMING EVENTS. 


Saturday, March 8th.—At3 p.m. Royal Institution. Lecture by 
Lord Rayleigh on “ Some Electrical Developments.” 
(Lecture IV.) 

Monday, March 10th.—Institution of Electrical Engineers (New- 
castle Section) Meeting. Paper by C. S. Vesey 
Brown on “ Electrical Power Supply on the North- 
Hast Coast.” 

Tuesday, March 11th.—At 7.30 p.m. Institution of Electrical 
Ingincers (Manchester Section) Meeting at Owens 
College. Paper on Electric Tramcars and their 
Equipment," by W. G. Rhodes. 

At 8 p.m. Institution of Electrical Engineers (Glasgow 
Section’. Meeting at the Institution of Engineers and 
Shipbuilders. “Note on a New Electro-magnet for 
use in Magneto-optic Work,” by Prof. A. Gray. 

At 8 p.m. Institution of Civil Engineers. Meetiug. 
Paper to be further discussed: Electrical Traction 
on Railways, by W. M. Mordey aud Bernard M. 
Jenkin. 

Wednesday, March 12th.—At 7.30 p.m. 
Engineers Birmingham Section). 
Physical Theatre of the University. 
Nernst Lamp,” by К. P. Ниве 

At 7.30 p.m. Institution of Electrical Engineers ;Stu- 
dents’ Section). Paperon ' The Direct Generation of 
Electrical Energy from Carbon,” by Mr. Carlisch. 

Thursday, March 13th. — At 8 p.m. Institution of Electrical 
Iingincers. Meeting at the Institution of Civil Engi- 
neers. Adjourned discussion on ‘Electric Shock 
and Legislation Thereon,” by Major-General C. E. 
Webber; “Electric Shochs,” by Е. B. Aspinall; aud 
„Electric Shocks at 500 Volte, by A. P. Trotter. 


Institution of Electrical 
Meeting in the 
"'l'ests on the 
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Thursday, March 13th.—At 2.15 p.m. Institution of Electrical 
Engineers (Students’ Section). 
the Incandescent Electric Lamp Company, Brook 
Green, Hammersmith. 

Friday, March 14th.— At 9 p.m. Royal Institution. Discourse by 
Prof. Silvanus P. Thompson on “Magnetism in 


Transitu.” 
. At 8 p.m. Institution of Junior Engineers. Meeting 
at the Westminster Palace Hotel. Paper on The 


Uses of Engincering Models,” by Mr. Percival Mar- 
shall. 
Saturday, March 15th.- Institution of Junior Engineers. Conver- 
sazione at the Westminster Palace Hotel. Reception 
at 7 p.m. by the President (Sir John Jackson, F. R. S. E.) 
and Lady Jackson, the chairman, and Mrs. Marsball. 
At 3 p.m. Royal Institution. The Right Hon. Lord 
Rayleigh оп Some Electrical Developments.“ (Lec- 
ture V.) 


NOTES. | 


New Valve Gears.—The daily press has been again 
showing its ignorance of mechanical subjects by printing foolish 
descriptions of the performance of a new valve gear said to be under 
trial on the G.N. Railway. All sorts of impossible virtues are 
claimed for the gear, so much so that it would almost appear that if 
two such gears are fitted to each engine, the boiler may be abolished. 
The truth is, that very little. improvement can be made upon the 
plain slide valve and link motion, and any claims for equal or better 
effects with greatly reduced boiler pressure are without sound 
foundation in engineering fact. Many engineers have tried their 
hands at improving the link motion, but all have failed, so far, to 
get better results, or results that are found to make it worth while 
to abolish the old motion. The new valve gear so much bepraised 
may be a genuine improvement, but, if it is, it has suffered more 
harm than good by the foolish misrepresentation of its powers. 
Impossibilities being claimed for it, engineers will be doubtful of 
any good it may perhaps possess. 


The World's Fair, St. Louis,—The St. Louis Exposi- 
tion authorities have just placed a large contract with the Westing- 
house Companies for power-generating plant. It is resol ved that 
the forthcoming exbibition shall be on a larger scale than any ever 
before attempted. The clectric generating plant just ordered will 
have a rated output of 5,000 kw., the main units being four West- 
inghousc-Corliss steam engines, each direct coupled to a 2,000-x w. 
Westinghouse three-phase alternator. Other electrical plant to be 
iustalled will consist of three direct-coupled exciters, transformers, 
rotary converters, synchronous and induction motors, switchboards, 
&c. The boiler house plant, auxiliary machinery, steam system, 
and, in fact, tiie whole of the power arrangements, have been placed 
in the hands of the Westinghouse Companies. The entire installa- 
tion will thus be carried out under one responsibility. 


Obituary.—On December 2nd last there passed away, 
after a short illness, Mr. Alfred Sohier Bolton, of Moor Court, Oaka- 
moor. Mr. Bolton’s name is best known to the readers of the 
ELECTRICAL Review through his connection with the well-known 
copper firm of Messrs. Thos. Bolton & Sons. The deceased gentle- 
man was 76 years of age, and perhaps one of the most interesting 
and earliest pieces of work for which he was responsible was the 
manufacture, ia the year 1849, of the copper wire required for the 
Atlantic cable. It is worth remarking here, as indicating something 
of the progress made by this firm, that when Mr. Bolton went to 
Oakamoor the works. were very small, and employed only about 50 
persons, whereas to-day between 700 and 800 men are employed in 
their service; in fact, we understand that they have converted two 
villages into busy manufacturing places. The late Mr. Bolton was 
also intimately connected with the British Aluminium Company, 
and a director of the Kensington and Knightsbridge ETL. Company. 
He had for many years been a member of the Institution of Elec- 
trical Engineers. In Staffordshire he has been especially missed, 
for he was a County Councillor and J.P., and largely interested 
himself in local church matters and bencvolent institutions. 


Royal Society.—Among the papers read yesterday 
afternoon were the following :— 
“On the Spark Discharge from Metallic Poles in Water," by Sir Norman 
Lock yer, F. R. S. 
Ko Experimental Researches on Drawn Steel.” Part L— The Influence of 
Changes of Temperature on Magnetism. Part ll.—Hesistivity, Elasticity, and 
Density, and the Temperature Coetticients of Resistivity and Elasticity, by 
J. R. Ashworth. 


," On the Etlects of Mugnetisation on the Electric Conductivity of Iron and 
Nickel," by G. Barlow. : 
Electrical Vehicles,—This was the title of a paper 
read at a meeting of the Automobilc Club last week by the editor 
of our contemporary, the dutemotor. The paper, which is intended 
to form a chapter of the forthcoming “ Badminton Book on Motor- 
ing," was very complete, and attracted a large audience. Mr. Jas. 
Swinburne occupied the chair, and among the electrical motor car 
»pecialists who took part in the discussion were Messrs. Oppermann, 
Leitner, Joel, Northey and Chambers. 


Nelson Electricity Works,— The new electric light 
and tramways power station of the Council is to be opened on 
March 12th, at 3 p.m. 


Visit to the works of . 


Belleville Boilers.— In the House of Commons on 
28th ult. Mr. Allan asked whether, considering that the interim 
report of the Boiler Committee condemned the Belleville type of 
boiler as being unsuitable for warships, and that the final report on 
the late trials between his Majesty's ships Minerva and Hyacinth 
confirmed this decision, it was the intention of the Admiralty to 
revert to the cylindrical boiler for all the new vessels, now under 
construction, or which might be ordered, in order to ensure their 
safety and reliability. Mr. Arnold-Forster said that it has not yet 
been decided what type of boiler shall be installed in the vessels 
referred to. Mr. Allan asked whether any decision had been 
arrived at in respect of those vessels which were ordered. Mr. 
Arnold-Forster replied that these vessels are not commenced, and 
a decision with regard to the boilers to be installed in them had not 
yet been arrived at. 


Institution of Electrical Engineers (Students' Sec- 
tion).— Yesterday a visit was paid to the works of the Thames 
Iron Works, Shipbuilding and Engineering Company, Blackwall. 


Woolwich Polytechnic Engineering Society.—O ver 
100 members of this Society paid a visit on the 22nd ult. to the 
power station of the London Electric Supply Corporation at 
Deptford. Practically the whole of the generating plant was run- 
ning at the time, and a feature of the visit was the witnessing of 
the starting of а 1,500-н.р. engine, which was synchronised with 
one of 2,500 н.р. already running. 


Fatality,—At the Alhambra Theatre, Sheffield, on 
Friday last, a man swung upon a disused electric lamp-bracket, and 
received а 200-volt shock. He died in 10 minutes, all attempts at 
artificial respiration being unsuccessful. It appeared from the evi- 
dence given at the inquest that the deceased took hold of the 
bracket with both hands, and it snapped off, the man falling back- 
wards, head foremcet, downstairs. The verdict of the jury was 
* Accidental death." | 

Engineering Ntandards.—The Engineering Standards 
Committee was to sit at the Institution of Civil Engineers, West- 
minster, on Tuesduy, to hear evidence ou the question of thc 
standardisation of locomotives and the spccitications for the 
materials used in (heir construction. The conference was attended 
by the leading consulting engineers, locomotive manufacturers, and 
representatives of the Indian and Colonial Governments. The 
questions under consideration were :—(1) Is it desirable to procecd 
with the standardis:tion of locomotives ? (2) If во, should this be 
à question of general design or only of component parts? (3) How 
far would it be of practical value to have standard specifications 
defining the quality of the materials used in locomotive con- 
struction ?— The Times. 


The I. E. E.'s at Cape Town.—A well-attended meeting 


of the Cape Town section of the Institution of Electrical Engi- 


neers was lately held in the South African College, under the 
presidency of Mr. Proctor Banham. On the occasion in question, 
Mr. W. J. Horne, associate member, read an interesting paper on 
the Nernst lamp. At the commencement of the proceedings, the 
chairman alluded in feeling terms to the loss which had befallen 
the profession in the death of the late Mr. H. R. Low, electrical 


+ 


engineer to the Cape Town Corporation. The meeting received 


this reference standing, as a mark of respect. 


Ventilation of the Central London.—14 is stated in 
the Daily News that а 48. in. fan has been placed at the base of the 
lift shaft at Bond Street station for exhausting the air in the 
tunnels at night after the trains have ceased running. In this way 
a fresh-air supply will be obtained every day. Tests made with 
the fan the other day are said to have given great satisfaction, and 
more fans will be added if required. 


Institution of Electrical Engineers (Manchester 
Section).—On Tuesday, March 4th, a paper on “Electric Furnaces,” 
was read by Mr. Bertram Blount. It was illustrated by a number of 
experiments. 


Appointments Vacant,—Paisley Corporation Electricity 
Department requires an assistant electrical engineer; a marine 
engineer is wanted for the electric light station at Carlisle. See 
* Official Notices." 


Shocks at 500 Volts.—As the measurements of resist- 
ance of members of the audience after the reading of Mr. Tiotter's 
paper on Thursday last were made under disadvantageous circun- 
stances, it is proposed to make further measurements on Tuesday 
next, lith, on any persons belonging to scientitic institutions oF 
societies, at the Electrical Standards Laboratory, 8, Richmond 
Terrace, Whitehall From 1 to 230, and from 5 to 6.45 p.m. will 
be reserved for these measurements, but visitors will be measured 
ut any time on the 11th inst. between 11 am. and 6.45 p.m., so far 
as the work of the Laboratory permits. 

Business Announcements.— Messrs. Tasker's Engineer- 
ing Company, of Shetlield, have added an electrical department to 
their business, under the charge of Mr. H. B. Player, late of Messrs. 
Bergtheil & Young. The company is prepared to take installation 
work on either the direct or the polyphase system. | 

Messrs. Ernest Roberts & Blower, of 6, Holborn Place, W.C., 
have been appointed sole agents for the London Electric Wire 
Company for the South Coast and West of England. 


Australian Telegrams,—Reuter’s Melbourne agent 
telegraphs that a deadiock has occurred between the Common- 
wealth Government and the Eastern Extension Company. The 
former offered a 10 years’ contract which the latter refused. The 
Cabinct has decided to make no fresh proposals. 
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The Carbon Value of Welsh Hand-Picked Coal.— 
The analyses of the coals used in the tests of the Minerva, Hyacinth, 
and Sa. mia, show that the carbon value of the hand-picked Welsh 
as the result of nine tests, was 1:003, or practicallv equal to carbon. 
The average calorific power is 14,601 B.Th.U. per lb. The loss due 
to the small percentage of moisture 0:833, and the 453 per cent. of 
ash, and barely 0 9 of oxygen, &., is sct off by the gain dus to 
about 413 per cent. of hydrogen. Itis worth noting that the wide 
furnaces of the water tube boilers enabled coal to be burned with 
less air than was used in the cylinder boilers, and the evaporation 
in each case was greatest with the minimum of air. The minimum 
air recorded was on the 8,000 н r. test of the //yacinth, when 17 lbs. 
only was used to evaporate 11:03 lbs. of water, but with 20°5 lbs. 
of air, even more was evaporated, viz, 11:46 lbs. water. Tne 
Sonia, however, though using 23-4 lbs. of air, evaporated 12:33 lbs. 
of water, but the Saxonia was better proportioned throughout. 


Mechanical Stoker Tests.— Referring to certain tests 
of mechanical stokers reported in the Street Railway keview, Mr. 
W. R. Roney complains that his stokers were tested under condi- 
tions over which his company were allowed no control, and inci- 
dentally he raises a point of some importance, namely, that the 
performance of a stoker, mechanical or otherwise, is not properly 
to be measured by the performance of the boiler. In the tests he 
names, the two stokers were fitted to very different boilers, which, 
he says, were very different, also, in their conditions as to cleanli- 
ness. The result was that one stoker, which was pronounced better 
than the other, only obtained its apparent superiority because it 
heated a boiler which absorbed 77:1 per cent. of the heat of com- 
bustion, whereas the other boiler only absorbed 72 per cent. The 
better stoker was handicapped by an inferior boiler. It is claimed 
that the Roney stoker produced flue gases, which showed 142 per 
cent. of CO., 4°67 per cent. of oxygen, and 0°29 per cent. of CO. 
This, of course, is very good combustion, and shows a very mode- 
rate excess of air. A furnace ought to be rated for excellence 
according to the ratio of CO, which it produces. Tne function of 
a furnace is to burn fuel with the minimum amount of air, thereby 
securing the maximum of temperaturc. It this poiat were better 
realised, it would be more fair both to stokers aud boilers, for 
obviously, other things being equal, a boiler has the best chance of 
showing up well whe: supplied with the hottest gases, which con- 
duce to best efficiency of heating surface, and high temperature of 
gases is, of course, dependent upon the use of the minimum air 
supply. | 

Personal—The following disclaimer was published in 
the Times a few weeks ago: — In view of recent developments 
connected with a recent bankruptcy case, Mr. Charles Bright, 
F. R. S. E, of Denham Priory, and 21, Old Queen Street, West- 
minster, desires us to state that the debtor, Mr: C. Bright, is in no 
way related to the family of the late Sir Charles Tilston Bright, 
though described as an electrical engineer." 

We are informed that Mr. Oswald Dewey, chief of the Notting 
Hill Electric Lighting Company's meter testing department, who 
formerly had charge of a similar department for the Manchester 
Corporation, bas accepted an important post in the meter depart- 
ment of Mesira. Ferranti, Limited. 

Mr. Fredk. J. Collis has resigned the position of manager of the 
Sun Electrical Company, Limited, to take up a partnership in the 
firm of Moesch & Schmidt, of 43, Basinghall Street, Е.С. 


THE CENTRAL STATION ENGINEER. 


THERE was a large gathering at the Raglan Hotel, West Hartlepool, 
on Friday last, the occasion being a presentation to Mr. T. A. 
CUNLIFFE, who bas been power superintendent of the Hartlepools 


Electric Tramways for the last twelve months, and who is leaving to. 


take up an appointment under the Kent Electric Power Distribution 
Company. The presents consisted of Wordingham's book on 
Central Station Design," a very handsome dressing-casc, together 
with a gold, diamond and ruby brooch for Mrs. Cunliffe, subscribed 
for by the employ és and staff of the Hartlepools Electric Tramways, 
The presentation was made by the company's local clectrical 
engineer, Mr. T. Tysow. 

Oa Febraary 25th Mr. WaLKINGTON was the recipient of a 
Gladstone bag and other useful articles in token of regard and best 
wishes from his associates of the Electric Supply Department at 
Sheffield, on the occasion of his leaving to take up an important 
post with the Stalybridge and district tramways undertaking. As 
secretary to the Sports and Entertainments Association, and also the 
Football Club, Mr. Walkington has been in close contact with 
every member of the Staff, and in acknowledging the presentation 
expressed his regret at being compelled to relinquish these offices. 

The Kendal T.C. has appointed Mr. L. S. Youn@ assistant elec- 
trical engineer at a salary of £130 per annum. 


— —ä 


NEW COMPANIES REGISTERED. 


Colombo Electrie Tramways and Lighting (o., Ltd. 
(72,860.—' This company was registered on February zist, with a capital of 
£150,000 in £10 shares, to acquire or construct any tramway or tramways in 
Ceylon or elsewhere, to equip, maintain and work by electricity, st sain or other 


mechanical power or by animal traction, all tramways belonging to the com- 
pany, or over which the company possesses any rights, and to carry on the busi- 
ness of carriers of passengers and goods, omnibus and van proprietors, steamboat 
owners, manufacturers of and dealers in tramway and railway rolling stock and 
locomotive and other engines, suppliers of electric light and power, electricians, 
engineers, Жо. The first subscribers (each with one share) аге: -H. Brooks, 
11, St. Benet Place, Gracechurch Street, E.C., merchant; J. M. Boustead, 
Colombo, Ceylon, merchant; R. Brooks, The Meads, Woking, merchant; A. 
Ashchroft, 29, Groombridge Road, N. E., clerk: P. Pears, Ivanhoe, 72, Leigham 
Vale, Tulse Hill, clerk; G. 8. Dobson, 11, St. Benet Place, Gracechurch 
Street, K.C., accountant; and A. W. Jones, 110, Anthill Road, Bow, E., clerk. 
No initial public issue. The number of directors is not to be less than three nor 
more than seven: the first are'Henry Brooks, John M. Boustead and Kobert 
Brooks; qualification, £200 ; remuneration, £100 each per annum. : 


Reno Electrical Stairways and Conveyors, Limited (72,857). 
This company was registered on February 20th, with a capital of £80,000 
in £1 shares (20,000 preference) to acquire the benetit of certain inventions for 
constructing inclined elevators, and for improvements in the means of trans- 
port by ascension, to adopt an agreement with J. G. Wainwright, W. H. Aston 
and C. T. Aston, and to carry on the business of suppliers of electric light, 
electricians, electrical, hydraulic, mechanical, gas and general engineers, sup- 
pliers of electricity for heut, power or other purposes, manufacturers of lifts, 
meters, accumulators, pipes, cables, wires and electrical apparatus and fittings, 
Ke. Тһе tiret subscribers (each with 250 ordinary shares) are:—J. A. Н. 
Drought, 2, Tokenhouse Buildings, E.C., gentleman; H. Leigh-Hunt, 3, Great 
Winchester Street, E.C., merchant; W. H. Aston, 46, Eagle Wharf Road, N.. 
engineer ; R. Wainwright, 70, Finsbury Pavement, E.C., merchant; J. G. Wain- 
wright, 70, Finsbury Pavement, E.C., merchant; C. T. Aston, 4, Каре Wharf 
Road, N., engineer; and W. D. Sawdwell, 42, Seymour Road, N., engineer. 
Minimum cash subscription 25,000 shares. The number of directors is not to be 
less than three nor more than eight; the first are J. A. H. Drought, W. Leigh- 
Hunt, W. H. Aston, J. G. Wainwright and R. Wainwright; qualification, 
£250 ; remuneration, £150each per annum and £50 extra for the chairman, with 
a share in the profits, latter not to exceed £2,000, divisible, in any year. 


Marvin-Sandycroft Electric Drill Syndicate, Limited 
(T2,823), —' This company was registered on February 18th, with a capital of 
£7,000 in £1 shares, to adopt agreements with W. B. Koopman and the Bandy- 
croft Foundry Company, Limited, respectively, to acquire and turn to account 
any patents and inventions and to carry on the business of manufaoturers and 
factors of, dealers in and agents for sale of electric rock drills and other driils, 
tools, machines and apparatus, mechanical aud electrical engineers, elec- 
tricians, iron and brassfounders, metal workers, smiths, &c. The first sub- 
scribers (each with one share) are: -R. E. Coinmuns,6, Queen Street Place, E. C., 
engineer; C. H. Philbrook, 18, Great Windmill Street, W., engineer: A. 
Cameron, 25, Faraday Hoad, Wimbledon, 8.W., gentleman; J. Mason, 11, 
Kempshott Road, Streatham Common, S.W., engineer; W. G. B. Tyacke, 15, 
Penge Road, S. E., gentleman; J. B. McDowell, 54, Netherwood Road, West 
Kensington Park, W., engineer; and F. H. Goring, 20, Champion Park, 
Denmark Hill, S.E., electrician, No initial public issue. The number of 
directors is not to be less than two nor viore than three; the subscribers are to 
appoint the first; remuncration, £100 cach per annum. 


Edmondson & Purdom, Limited (72,835).—This company was 
registered on February 19th, with a capital of £6,000 in £1 shares (4,900 pre- 
ferred ordicary and 1,100 deferred ordinary), to acquire and carry on the busi- 
ness of an electrical and mechanical engineer carried on at the bert 
Electrica] Works, Hey Street, Lonyside Lane, Bradford. The tirst sub- 
scribers (each with one share) are: W. A. Purdom, Braeside, Hawick, N.B., 
electrical and mechanical engineer; J. Edmondson, Heath Avenue, Halifax, 
electrical and mechanical engineer: J. R. Purdom, Wiltonburn, Hawick, N.B., 
solicitor; С. W. Pardom, Bracside, Hawick, banker; Mrs. Н. Purdom, Braeside, 
Hawick : J. Butterfield, 4, Onkmount, Bradford, chartered accountant: and J. W. 
Dawson, 15, Rugby Place, Bradford, engineer. No initial public issue. The 
number of directors i3 not to be less than two nor more than tive; the first arc 
Walter A. Purdom (managing director), Joseph Edmondson and John W. Daw- 
son; qualitication, £100; remuneration (except managing director) as fixed by 
the company. Registered oftice, Albert Electrical Works, Hey Street, Longside 
Lane, Bradford. 


British and Colonial Insulating Company, Limited (72,876). 
—This company was registered on February 22nd, with а capital of £5,000 in 41 
shares (4,00) deferred), to carry on the business of rubber manufacturers and 
extractors, oil retiaers and dealers, manufacturers of insulating materials, manu- 
facturers of and dealers in pitch, tar, and vulennised rubber, &c., and to adopt 
an agreement with F. Hilditcb. The first subscribers (each with one share) 
are:—H. Hilditch, 5, Cook Street, Liverpool, chartered accountant; R. 
Mumpbreys, 33, Sandringham Road, The Brook, Liverpool, manager; Г". Н. 
l'iekworth, 5, Rumford Piace, liverpool, cotton broker: J. B. Tytler, 87, Enol 
Street, St. Michael's, Liverpool, accountant; F. M. Walker, 1, Tithebarn 
Street, Liverpool, cotton merchant; A. Barr, 5, Cook Street, Liverpool, clerk; 
and Н, M. Lintock, 5, Cook Street, Liverpool, accountant. No initial public 
issue. Frederick Hilditch, chartered accountant, is the tirst manager. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. Р 


Avon Electricity Meter Company, Limited (5*,650°.—This 
company's annual retura was filed on February 4th, when 125,000 ordinary and 
124,696 pref. shares were taken up out of a nominal capital of £250,000 in £1 
shares (125.600 preference), £1 per share hus been called up on 124,896 pre- 
ference, and £124,948 10s. bas been paid, incluaing £52 105. paid on 104 pre- 
ference shares forfeited. £125,000 is considered as paid оп the ordinary shares. 
Mortgayes and charges, £60,000. 


Renewable Electric Lamp Company, Limited (63,144).—Thiz 
company's annual return was filed on February 3rd, when 30,000 preference and 
100.000 ordinary shares were taken up out of а nominal capital of £150,000 in 
50,000 preference nod 100,000 ordinary shares of £1 euch. 175. 6d. per share 
has been called up on 30,000 preference and 1,074 ordinary shares, resulting in 
the receipt of £26,035 153. £1,151 remains in arrears. 47 158. has been pnid on 
10 ordinary and 8 preference shares forfeited. £98,926 is considered as paid on 
95,926 ordinary shares. No mortgages or charges. 


Aron Electricity Meter Company, Limited (55,650). —- 
Particulars of registered mortgages and charges: — Dute of trust deed, July Lith, 
1901; total amount secured by series of debentures, £75,000; date of resolution 
creating series of debentures, June 23th, 1901. Property charged: All the 
freehold and leasehold properties of the company and all its other assets forthe 
time being, both present and future, including its uncalled capital, Trustees: 
Willau M. Shirreff, 53, Gresham House, E.C.; and Max Byng, 71, Queen 
Victoria street, E. C. NorE.— It appears from the annual summary, made up to 
January 2nd, 1902, that only £60,000 of the above-mentioned debentures had been 
iss 1ed to that date, 


Typewriting Telegraph Corporation, Limited (66,332).— 
Particulars of registered mortgages and charges: Date of mortgage deed, 
November lth, 1901; total amount secured, £2,000. Property charged: The 
whole undertaking and particularly the sum of £9,314 28. Gd. uncalled capital, 
Persons entitled to the charge: Cecil Chaplin, aud George C. Curtis, both of 
15, Lombard Street, Е.С. (of the firm of Robarts, Lubbock Co., bankers) 
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CITY NOTES. 


Hart Accumulator Company, Limited. 


Mr. G. W. Kipp presided at the meeting of this company, which 
was held at Stratford on 26th ult., and in moving the adoption of 
the report, which bas already appeared in these columns in abstract, 
he said that they were now practically the third largest makers of 
accumulators in the kingdom.. During the year they bad installed 
batteries in about 98 town and villages, and bad also put in many 
private installations. The speaker mentioned the names of the 
more important towns where work had been done, and stated that 
the works had been in operation morning, noon, and night. After 
referring to the competition which the company had to meet, and 
to the effect of metal price fluctuations upon the preparation of 
tenders, the speaker mentioned that if the extensions of the 
business continued, they would require larger premises, which 
would mean more capital. A scheme was on foot for bringing more 
capital into the company, without applying to the public. Their 
dividend of 124 per cent. was only obtained by good management, 
keeping pace with the times, and by using all up-to-date machinery. 
There was hardly a machine in the place not driven by electric 
motors. They had entered into a contract with a foreign Govern- 
ment, which would occupy them, in a small way, for the best part 
of the year. 
The report was adopted, and the dividend declared. 


Galloways, Limited. 


Тнв annual meeting of this company was held on February 27th, 
at Knott Mill Ironworks, Manchester, Mr. Charles J. Galloway 
presiding. In congratulating the shareholders on the general 
results of the year’s working, he remarked that the gross profit 
amounted to £23,304, after providing for liberal depreciation and 
the payment of directors’ fees; with the balance brought forward 
the total amount standing to credit of protit and loss account was 
£23,879. After deducting interest on debenture stock and dividends 
on the 5 percent. preference shares there remained a disposable 
balance of £12,879, the recommendations of the directors in respect 
to which met with the unanimous approval of the shareholders— 
namely, the payment of a dividend at the rate of 6 per cent. per 
annum on ordinary shares, the transfer of £2,590 to the special 
reserve fund (making the total ‘amount of this fuud £17,290), the 
transfer of £1,000 to special depreciation account and the carrying 
forward of £581. 

In moving the adoption of the directors’ report and statement of 
accounts, the CHAIBMAN said he was glad to report the completion 
of the important structural alterations and extensions at the Kuott 
Mill Works, and the directors confidently anticipated that great 
advantages and economy would accrue from this addition to the 
productive powor of the works, and from the installation of new 
boilers, high-speed engine, and various new tools which have been 
put down during the past year and are now in full operation. He 
also referred to the development in connection with the construction 
of high-speed engines, which is now a special branch of the com- 
pany's business; also to the construction of high-pressure blowing 
engines for blast furnaces, remarking that whereas the average 
output of ordinary furnaces in this country is probably 120 tons 
per day, with the high-pressure engines built by the company and 
recently applied to the furnace at the works of the Millom & Askam 
Iron Company, an output of over 300 tons per day had been 
attained; the company had similar engines in hand, notably for 
two large ironworks in this country—viz., those of the Carnforth 
Hematite Iron Company and the Carlton Iron Company—and it was 
fully expected that farther orders would shortly be received. It 
was also satisfactory to rcport that the trade in boilers was as 
active as ever, and the works were at the present moment very 
fully occupied. 

Mr. Wm. Johnson Galloway, M.P., and Mr. Charles Rought, 
the two retiring directors, were re-elected, and Mr. J. Wharton 
Pollitt, F.C. A., was re-elected auditor. 


Newcastle and District Electric Lighting Company, 


THE tiftecnth general meetiug was held on the 25th ult , at Newcastle, 
under the presidency of Mr. John Milburn. 

In moving the adoption of the annual report and balance sheet, 
the CHainxaN declared that they had had a most successful year. 
They had been in a sort of transition state, for while they had been 
carrving ou the old works they had been erecting new ones, but 
they had accomplished this fairly satisfactorily. Speaking of the 
depreciation reserve fund, the CBHarnMaN said they thought the 
company could be prepared to put aside a lurger amount every year 
to meet not only depreciation, but also usa sort of mortissement, 
for the life of a company was not perpetual. They bad passed the 
chryealis stuge, and were going to add some splendid new works in 
The Close, Newcastle, costing nearly £80,000, which would increas: 
their earning powers, With a little more expeucliture, they hoped 
to complete these works, and by tbat time they should bave 
adapted themselves to all moderu requiremente, and should be able 
to economise on their present very reusonable cost of production. 
There was a lot of work in frout of them. He moved the adoption 
of the report and the dividend, which with the interim dividend 
amounted to 84 per cent. for the year. 

The report was adopted. 

Sir Benjamin C. Browne and Mr. J. D. Milburn were re-electe:l 
directors. 


Newcastle-on-Tyne Electric Supply Company, 


Tue fourteenth general meeting was held on February 27th at 
that city. 

The CuarRMAN (Mr. J. T. Merz), in moving the adoption of the 
report and balance-sheet, said that in addition to the 1,405,604 
units distributed in the area of the company there bad been pro- 
duced and sold to the Walker and Walleend Union Gas Company, 
Limited, 1,156,779 unite, the total units produced for consumption 
being 2,562,383. The cost of the units distributed was 1:9d. against 
2`34. per unit in the previous year, the price received being 3:824. 
against 4 024. per unit. The cost of producing the energy sold to 
the Gas Company was 7d., and it was all produced at the Wallsend 
station. The units distributed to the Newcastle consumers were 
almost all produced in the city. The company had now 1,673 
customers, being 513 more than at the end of the previous year, the 
total representing 112,000 8-c.P. lamps, an increase of 40,000 on the 
year. The gross revenue of the company was £4,180 more than the 
previous year, to which had to be added £6,514 received for the 
units sold to the Gas Company. Не referred to the unnecessary 
and unwarrantable delay which the company experienced in getting 
permission from the Corporation to carry out the work sanctioned 
by Parliament and passed by the Board of Trade, the tinal decisious 
of the Board of Trade having been entirely in favour of the com- 
pany. These delays had cost them at least four months, and iu the 
past year they had practically reaped no benefit from the expeusive 
extensions. The central station at Wallsend had been connected 
with all the sub-stations in the Newcastle and Gosforth ares, and in 
consequence the costa had been reduced by nearly 4d. per unit. 

A a subsequent extraordipary meeting, the capital of the company 
Bed increased by £200,000, half ordinary and half preference 
shares. 


Telegraph Construction and Maintenance Company. 


SIR Rost. G. W. HERBERT, chairman, presided on Tuesday at the 
offices, 38, Old Broad Street, over the thirty-eighth annual meeting 
of the above company, and ia moving the adoption of the report, 
said it was the best within his recollection of the company. The 
protits were larger than in any year since his recollection. He 
would not go through the various items in the balance-sheet and 
the protit and loss account, but every figure was larger, and in 
some cases considerably higher than in the previous year, and 
tbe total assets of the company were now £2,390,665. They had 
to record on tbat occasion the death of thcir valuable colleague, 
Admiral Hoskins. The accounts for the year showed a net profit of 


£105,695, and with the sum brought forward there was a profit of 


£182,259. There had been an interim dividend of 5 per cent. paid, 
and they now paid the shareholders 15 per cent. more, which was 
20 per cent. for the whole year, leaving £91,000 to be carried 
forward. The report stated in the usual manner what had been 
done, but it would probably give them an imperfect idea of what 
really had been carried out. The principal piece of work was thc 
completion of the 15,000-knot- cable for the Eastern Extension Com- 
pany. That was the third communication between Laud's End and 
Australia which was carried out by their factories and ships, and which 
amounted to the large sum of £3,000,000. The whole thing was now 
absolutely completed. The work done by the .ímgler in 
connection with this cable was a record, and there was no hitch at 
all. The high speed was maintained of 190 knots а day, although she 
went through the deepest water in which a cable had ever been laid 
— viz, 34 nautical miles. That was as great a depth as was to be 
found anywhere in the Pacific. The factories had teen very hard at 
work, and were in excellent «ondition. They were now employed 
in the reconstruction of the Pacific Cable, which had to be completed 
during the present year. The Angler was about to lay the three 
shorter sections of that cable, and was now in Sydney, and tlie work 
would be completed by June 30th. In order to complete the long 
section of the Pacific Cable, they had now launched the fine ship 
Colonia, which would carry 10,000 tons of dead weight at 114 knots. 
She was the tinest and largest cable steamer now, as the ng was 
before her, and they hoped for great results from her. Asthey would 
have noticed, they proposed to put : further sum of £20,000 to the 
pension fund, which would now stand at 441, 800. That was now 
growing into a fund which might be made practically useful 
before very long. As the money had to be invested in high-class 
liquid securities which only produced them a sum of something 
like £1,200 a year, it would not yet be ina stave as that it would 
be applicable to the whole staff. They would probably have to ask 
the company to make a contribution again next year, and he had no 
doubt they would do this. Having alluded to the election of Mr. 
Paget V. Luke to the board, and dwelt on his connection with the 
telegraphs in India, the chairman said that no meeting connected 
with cable construction could be closed withoutsome reference being 
made to wireless telegraphy. It was ditlicult to deal with the 
matter seriously at the present moment, because the facts put before 
them were very imperfectly ascertained, and the expectations which 
appeared to be formed by the promoteis and the wireless system 
were not such as they could comprehend or cadorse, although he 
did not venture to dispute that anything was possible with elec- 
tricity. They had no hostility to Mr. Marconi, who had 
undoubtedly made important development: in the system which 
was now a good many years old. He was reminded that a con- 
siderable number of years ago the manager of their gutta-percba 
worke, Mr. Smith, made a connection between England and 
lreland. They communicated with the Cable Construction Com- 
pany. Of course they obtained the highest scientific opinions 
on the subject, and the opinion they had formed was that wireless 
telegraphy lad а strictly limited field, aud it was not possible for 
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it to transmit the heavy traffic of commercial messages with 
secrecy, speed, and certainty for long distances) Tne sanguine 
expectations of Mr. Marconi and his friends had had a serious 
temporary effect on the shares of cable companies, and there had 
undoubtedly been some considerable loss, but great authorities 
connected with telegraphy were unweakened iu their belief that 
the cable systems would be the main system of telezraphy in the 
future. They had the greatest confidence in the soundness of the 
shares of the great cable companies, but with regard to the shares in 
the Construction, Company, he believed they were impregnable, 
notwithstanding any discoveries. In the event of cables not being 
in such demand in the future as іо the past, there were many things 
connected with telegraphy that were open to great manufacturers. 
There were electric traction and electric lighting and heating and 
telephones, and so forth, and had it not been that their company had 
been яо occupied with submarine cables they would probably before 
now have gone in for manufacturing those things. "Therefore he 
hoped they would feel confident that the shares of their company 
were as good an investment as was to be found in the City of 
London. 

Sir James PENDER, Bart , seconded the motion. 

Replying to several questions, the CHAIRMAN said they under- 
stood that the Canadian Government would continue to confer 
with the Home Government with regard to a further cable. They 
had seen statements in the press that the Canadian Governmeut 
had made what to their mind was some incomprehensible arrange- 
ment with Mr. Marconi, but whatever agreement there wai it 
would not interfere with the constraction of another cable entirely 
in British hands if such a step was thought necessary. As another 
proof of the streugth of their position, he had noticed that Sir 
Edward Sassoon in a recent lecture had strongly urged that the 
Government should acquire the submarine cables of the companies 
аба very bigh figure. 

The report was adopted and the retiring directors were re- 
elected 


— — — 


National Telephone Company. 


THF. twenty-ninth ordinary general meetiog of the shareholders of 
the National Telephone Company was held on Thursday of last 
week at Hamilton House, Victoria Embankment, the Right Hon. 
Sir Henry Fowler, M Р., in the chair. 

The CHAIRMAN in proposing the adoption of the report, said the 
result of the past half-year’s operations of the company showed a 
gross increase in the income of £69,192. The expenses had 
increased by £39,738. Post Office royalties to the amount of 
£73,423 had been paid during the half-year, which made the net 
increase in the profit £22,819. The net balance available at the 
end of the half-year was £222,566. The board suggested that half 
the balance should be appropriated in the payment of dividends on 
the preference shares, which would absorb £10,250, and then to the 
payment of a dividend at the rate of 5 percent. on the ordinary 
snares. Then there was a small amount ia respect of interest on the 
new preferred ‘shares of £1,250, making the total to be paid in 
dividends £115,250. They proposed to carry £102,000 to the 
reserve fund, which fund represented undivided profits intended to 
guard the interests of the ordinary shareholders at the expiry of 
the company’s license. The carry-over would amount to £7,816. 
Having regard to all the features which had characterised the 
history of the company during the past year, and the position in 
which it had been placed, he thought that without any exaggeration, 
the shareholders were to be congratulated upon the results the 
directors had placed before them. During the last six months they 
had spent out of capital £233,096 on the construction of excbanges 
and private lines. On revenue account they bad spent 
£122,933 in maintenance and renewal of their lines, which 
might have been charged to capital. Of course the chief 
event in the history of the company during the past year was 
the agreement which had been entered into between the company 
and the Post Office with reference to the London service. At the 
last meeting the agreement was under discussion, but the chairman 


then told them that it would have been both premature and im- 


proper, not to say foolish, to discuss it in public pending negotia- 
tions. The negotiations extended over a long period, and he 
ventured to think they were conducted with considerable ability on 
Loth sides. He would like to call their attention to one or two 
of the salient points of the agreement, проп which some very strong 
opinions had been expressed in Parliament and elsewhere. When 
the company commenced negotiating for the agreement the position 
was that Parliament had sanctioned a competing service in London, 
and the board bad to consider what was the wisest courte for them 
to puraue nader the circumstances. There were but two alterna- 
tives—it was either peace or war, and before anyone condemned 
the directors he would like them to try and realise what war would 
bave meant. It would have meant hostility to the company at 
every point where it came into contact with the Post Office. It 
would have meant a considerable injury to their earning power, 
and sooncr or later a war of rates was bound to have come about, 
which would have cost the company and the country a great deal of 
money, while the telephone subscribers would only have benefited 
during the short time that the competition lasted. He believed 
that the public would have insisted upon the two bodies coming 
together fora scttlement, and probably that settlement would not 
have been such a good one as had been arrived at amicably. The b-ard 
therefore ‘lecided to pursue a policy of peace. They were repre- 
sented at the negotiations by Mr. Forbes, their late chairman, and 
their general manager, Mr. W. E. I. Gaine; and on the other side 
the Postmaster General, by the admirable and lucid statement he 
made to the public a few days after the agreemeut was completed, 


. Showed how completely he had grasped all the difficulties and 


dangers of the situation. Sir George Murray assisted the Postmaster- 
Geueral,and the interests of the public could not have been in 
safer hands. Under the agreement the company gave the Post 
Office an absolutely free inter-communication with its system, and 
in return, as the Post Office system developed, they would have free 
inter-comuunication wita that system. "Thus the arrangement waa 
to the mutual advantaze of both the company and the public. 


. They had also got agreed rates, and had thrown on one side the 


idea of attempting to cut one another's throats by competition. 
Naturally, the Post Office, as representing the public, wished to see 
the rates as low as possible; but totally outside any influence of the 
company, they came to the conclusion that they would not start the 
system at a lower rate than the National was charging. They on 
their part agreed to the rates, subject to the condition that at the 
end of three years it should be open to either side to reconsider 
them, io see if any reduction was possible; and if that could be 
done, it would be in the interests of both the National and the 
Post Office to do so. Dealing with the next point in the agreement 
relative to the purchase of the company's plant in London when ita 
lease expired, Sir Henry said that the Government had been attacked 
upon that point on two grounds—firat, the quality of the plant, and 
secondly, the impropriety of the purchase by the Government. "The 
terms of purchase were, however, exactly the same as those which 
had been put to every municipal license throughout the country. 
As to their plant being old and worn out, that was not true. As a 
matter of fact, last half-year, ia London alone, they expended 
£70,702 on capital account and on maintenance; in repairiu and 
keeping up to date the existing overhead wires in London, £40,187. 
They had bardly any old plant in London, their policy being to 
maintain it in efficiency out of revenue. In the case of the replacing 
of the overhead by the underground system, the practice was to 
charge only two-thirds to capital, the other third being treated as 
in a replacement account to be paid out of income over a limited 
number of years. They had already spent on the underground 
circuit svatem about 14 millions of money, of which 1 million only 
had been charged to capital. The telephonic development of 
London, to be complete, was a very big task, and one for which 
more moncy would have to be found, either by the company or the 
Government. Under all the circumstances the board were of 
opinion that the agreement was one eminently fair to both sides. 
In conclusion, the chairman referred at some length to the so-called 
public indignation which existed agaiast the company, and said 
that the figures he had to put before them did not bear out that 
allegation. The agreement was signed on November 18th. The 
orders received by the Post Office from new subscribers up to 
February 15th were 2,250, while in the same period the company 
had received orders for 2,990. That showed that the compauy had 
not forfeited the confidence of the public, and he could not uuder- 
stand how a compauy which had done so much for the public should 
be so remarkably unpopular. As they knew, Mr. Forbes, who had 
rendered immense services to the company and to tele- 
phony, had retired from the position of president, and he 
asked the shareholders to approve with unanimity an arrange- 
ment whereby Mr. Forbes would give the company his services in 
an advisory capacity for five years at a remuneration of £1,000 a 
year. Dealing with his (the speaker's) position, he said that he felt 
almost as if he were committing acrime in being in the chair of the 
Telephone Company. As he uaderstood it there were three charges 
brought against them —first, that of being a monopoly; secondly, 
of having made extortionate charges; and thirdly, of rendering an 
inefficient service. A monopoly wasan exclusive privilege of selling 
any specific article, but that company had never had such a mono- 
poly. It worked uuder two patents by Bell aud Kdison taken out 
in 1878, and it was not until 1880 that the owaers of those two 
patents formed the United Telephone Compary, and before that 
took place the Post Office had the opportunity of buying those 
patents, and would not do so. As to there being a monopoly—a 
corrupt monopoly, as it had been called—he would point out that 
the company had 9,328 shareholders with aa average holding of 
£482, and 3,300 stockholders with an average holding of £786. They 
were not a lot of millionaires. They had supplied the country with 
telephony, they had raised eight millions from the public, and a 
company with such a record ought not to be held up to public con- 
tumely. Dealing with the question of rates, he said that the com- 
pany was charged with being the highest charger in Europe, and 
comparisons had been made with Berlin and Paris. The rate in 
Berlin at the present time was £9 per annum, against their £17, but 


their charge covered an area of 600 sq. miles, while the £9 in Berlin 


did not extend beyond three miles of the Central Exchange, 
outside which £4 per mile had to be paid, so that taking the 
six-mile radius, the rate would be £21. At Paris the charge 


was £16 witbin the limits of the walls of the City, while in addi- 


tion the subscriber had to pay for his own instrument and the cost 
of connecting it from the main line to his own house. With regard 
to the charge in New York, it was something like £48 as compared 
with £17 in London. The company was said to have made extor- 
tionate charges, but if во, where had the money gone to? It had 
never paid a divideud of above 6 per cent. and was now declaring 
5 per cent. As to the charge of iaefficiency, nothing had struck 
him more since he had been connected with the company thau the 
extraordinary ability of the men by whom it was conducted—the 
geucral mauager (Mr. Gaine), the enginecr-iu-chief (Mr. Sinclair), 
the gentleman at the head of the fiuancial department (Mr. 
Goddard), aud everyone else. They had absolute contidence iu 
their staff, and their policy was to make the system as perfect as 
they could, and develop it as far as possible within the limits of 
their capital. 

Mr. GEO. FRANKLIN seconded the motion, which was carried after 
a short discussion, 
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Scarborough Electrie Supply Company. 


THE tenth ordinary general meeting of this company was held on 
22nd:ult. Mr. G. Ar.pensoN-SurrH, J.P., presided, and in moving the 
adoption of tbe report, said that the increase in the number of 
consumers was extraordinary. The number of consumers in 1895 
was 235, and in 1901, 702; the number of lamps in 1895 was 12,000, 
and in 1901, 40,000; the units sold were 111,000 six years ago, and 
384,000 last year, while the revenue during those years had increased 
from .£1,356 to £4,119, and the dividend had risen from 21 per 
cent. to 7 per cent. He did not see why the company should not 
go on improving, not perhaps in the same ratio as they had done 
last year, when the number of consumers were increased from 592 
to 702. They couli hardly expec* to go on at that rate. The 
company's depreciation account now totalled £2,648 28. 8d. - which 
he said he thought was a most satisfactory state of affairs. 

Mr J. Darr seconded. \ 

The Mayor congratulated the directors on the continued 
success of the company. He thought £600 was a rather low figure 
to place to the depreciation account, considering the wear and tear 
of machinery. 

Mr. Swinton, in reply, said it must be remembered that the 
depreciation fund was quite irrespective of keeping the machinery 
thoroughly in order and up-to-date. The depreciation fund was 
really something to fall ‘back upon in the future. The machinery 
wis kept thoroughly up-to-date out of the revenue. Some of it was 
better now than when it was newer. He quite agreed with the 
Mayor that it was advisable to build up a larger depreciation fund. 
‘There werc a good many ycars to go before the town had the right 
of exercising their option of purchasing. In the early stages it was 
not so easy to put money away for depreciation, but they would 
have better opportunities of doing so now that they had reached a 
dividend of 7 per cent. The cost of working, reckoned under 
various heads, showed in every case a reduction. Wagesand gene- 
ration were this year 46d. against 49d, coal 1:29d. against 145d., 
management and directors’ fees were 44d. against 47d. The total 
cost per unit sold was 2 82d. against 3˙16d. 

The report was adopted. 


Baker Street & Waterloo Railway Company. 


On 26th ult. Mr. Quintin Hogg presided at a special meeting of 
this company, at which three Bills, now before Parliament, were 
considered and approved. The Bills were as follows:— 


(1) To confer further powers on the company; (2) to confer further powers cn 
the Brompton & Piccadilly Circus Company for the construction of new railways 
and works, and for the use of part of the Met-opel tan District Railway, to 
extend the time fer the compulscry rurcbase of land and the completion of 
works, and to authcrise working and other agreements with other companies; 
(8) for conferring further powers upon the Charing Cross, Euston, and 
Hampstead Company with respect to their undertak ng, for authorising agree- 
ments with the Metropolitan District Railway Company, the South-Hastern and 
Cratham Railway Companies’ Managing Committee, the South-Eastern Com- 
pany, and this company. 


The CHAIRMAN explained the objects of the different Bills, and 
said that there could be no doubt that the right policy in the 
interests of the shareholders and the public with regard to electric 
lines was to give every possible facility for as complete an inter- 
cbange of traffic as possible both with other railways and tramways. 
As the annual general meeting would be held next month, he did 
not propose to go into details as to the progress of the works 
upon the present occasion, but it would be of interest to the share- 
holders to know that one tunnel bad been entirely driven thrcugh 
from Waterloo to Oxford Circus, and the other tunnel fiom 
Waterloo was within measurable distance of Oxford Circus. Ile 
hoped, when he next met them, to be able to give them some 
further information in regard to the completion of the line. Tbe 
application for an extension of time was for a period of three 
yenrs, but the railway would be completed as quickly as possible. 
Even if the whole of their financial arrangements were finished at 
tbe present moment, the work could not be completed under two 
years from the present time. What occupied the longest time in 
connection with these electric railways was the erection of the 
generating power station. 


London United Tramways (1901). 


Mn. SaMvEL WHITE presided at the statutory meeting held at 
Chiswick last week, and in regard to the issue of debenture stock 
and preference shares, faid that the applications were so numerous 
that on most of the large ones the directors were unable to allot more 
than one-twentieth of the amounts asked for. So far as the com- 
pany's operations were concerned, everything was making very 
satisfactory progress. The whole of the materials and plant for tbe 
Hampton Court group of lines had been ordered some time since, 
апа the werk of constructing these lines was proceeding as rapidly 
аз weather conditions would permit. Of the 12 miles of this group 
nearly three miles of route had already been laid, and the electric 
cableways and cables had been laid for a considerable portion of 
the route. | 

At a subsequent extraordinary meeting, Mr. White explained the 
objects of the Bills which the company was promoting this 
session fer various electric tramways and tube railways. The 
meeting approved the Biils. " 


Brompton and Kensington Electricity Supply 
Company. 


Mr. Н. RawrE BEETON (chairman) presided over the fourteenth 
ordinary general meeting of the Brompton and Kensington Elec- 
tricity Company, held on Thursday, February 27th, at Winchester 
House, Old Broad Street, and, in moving the adoption of the report, 
said he bad had considerable expericnce of public meetings, and it 
appeared to him that if a company was profoundly unfortunate and 
deeply divided on questions of policy, the Pillar Hall at Cannon 
Street Hot: 1 was inadequate for a meeting of shareholders, but that 
avery small hall in Winchester House was sufficient when tbings 
were going well. 16 was only in that manner he could explain the 
remarkably small meetings which they seemed to have of that com- 
pany. Referring to the capital account, he said they would notice 
there was the usual increase in expenditure due to the uormal 
growth of business, but notwithstanding that owing to the large 
provision for depreciation given effect to in the accounts, the net 
cost of their installation to-day was actually less tban it was that 
time last year. To summarise the position of the company that 
day if the accounts were adopted, they would have written off 
&bout £50,000 from first to last since the commencement of 
business 12 years ago, and they would find themselves with a 
capital of £200,000 free from debt, and with а reserve of 
upwards of £30,000. Turning to the revenue account, he 
said, notwithstanding that owing to forward contracts 
they had not benefited to the full extent from the lower price of 
coal which set іп last year, their works cost re, the cost of pro- 
duction of electricity - showed a further reduction, aud at the pre- 
sent tie not only compared favourably with tbatof any station in 
the metropolis with a similar output. but he believed with that of 
any such station, whatever its output. He ventured to think that 
was а record of which they might be justly proud, and testified to 
the efliciency of their installation and to the judgment and care 
bestowed ороп their station by their manager, Mr. Bowden. The 
item of rates and taxes in the revenue account showed an increase 
of upwards of £1,000 over 1900, and now amounted to nearly 15 
per cent. of their total annual expenditure. In that respect they, 
of course, suffered in common with all enterprises carried on in 
this country, and he could only say that such a liberal contribution 
to the rates should entitle them to the gratitude and consideration 
of their friends, the local authority. As regarded the future, 
although the growth of private lighting was not quite зо rapid now 
that their area was getting filled up, there was the promise of com- 
pensation in the growth of supply for power purposes, and he 
thought the shareholders might look forward to the maintenance 
of their earning capacity with unabated contidence. 

Мг. К. A. GERMAINE seconded the motion, and the report was 
adopted. 

The following dividends were then declared :—On the preference 
shares a dividend at the rate of 7 per cent. per annum for the half- 
year ending December 31st, 1901, making, with the interim divi- 
dend already paid, 7 per cent. for the year; and on the ordinary 
shares a dividend at the rate of 9 per cent. per annum for the half- 
vear ending December 31 t, 1901, making, with the interim dividend 
already paid, 8 per cent. for the year. 

On the motion of Mr. DaviEs, seconded by Mr. LEESE, the re- 
election of the retiring directors was contirmed. 

A vote of thanks to the chairman for presiding terminated the 
proceedings. 


Fairbairn Lawson Combe Barbour, Limited. 


THE report, to be submitted to the meeting on the 12th inst., states 
that the profit for the year, after charging all expenses incidental 
to the business (including depreciation £14,778), amounted to 
£115,151. From this must be deducted directors' fees, management, 
office expenses, &c., less interest and transfer fees, £8,461; interest 
on debenture stock £12,000; interim dividends for half-year to 
June 30th, 1901 —namely, on preference shares at rate of 5 per cent. 
per annum, £7,500, aud on ordinary shares at rate of 5 per cent. 
per annum, £12,500, leaving £74,686, to which must be added the 
balance brought forward, £732, making available £75,418. The 
directors recommend a dividend at the rate of 5 per cent. per 
annum on the preference shares for the half-year to December, a 
dividend at the rate ot 10 per cent. per anuum on the ordinary 
shares for the half-year to December, making, with the interim 
dividend paid, 73 per cent. for the whole year, the transfer to reserve 
fuud of £20,000, and to carry forward £22,918. 


Dublin and Lucan Electric Railway Company. 


On 27th ult. the half-yearly general meeting of the above company 
was held at Dublin, Mr. William Mooney presiding. The accounts 
showed that the receipts bad increased by £360, as compared with tbe 
corresponding period in 1900, and that the expenditure had decreased 
by £460, or a total of £820. The sum available for dividend, after 
the payment of debenture interest, and without reference to the 
carry-over from the previous half-year, was very much larger than 
it bad ever been previously. That sum was £1,036 7s. 7d. ; and but. 
that they had to pay off £200 capital charge on account of the con- 
tract for the erection of their electrical equipment, and £100 fer 
the half-yearly instalment d'c to the electrical contractors, there 
would be a small sum available for the payment of a dividend to 
the ordinary shareholders. At the time they were reconstructing 
the liue aud equipping it electrically, they were anxious to make tlie 
sum payable out of capital expenditure as low as possible, and they 
made an arrangement with the contractors to psy a portion of the 
expenditure by half-yearly instalments of £100, 
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The City of London Electric Lighting Company. 


THE report to be presented at the meeting to be held at Winchester 
House, E.C., at 2.30 p.m., on Wednesday, March 12th, reads as 
follows :— 

“Your directors beg to submit their report and statement of 
accounts for the year ended December 31st, 1901, as certified by the 
auditors. The expenditure on capit.] account during the year 
ended December 31st, 1901, amounted to £154,004 7s. 3d. 


REVENUE. 
The total revenue for the year was £250,080 0 11 
From which must be deducted the following 
items :— 
Expenses of generation and distribution .. £85,211 17 0 
Rent, rates, taxes, general and special charges 85,836 4 10 
121,048 1 10 
Transfer to repairs and maintenance fund .. 25, 00 0 0 
Interest on loans, &c. г. 1,605 8 2 
Interest transferred to debenture stock pu 
mium redemption fund .. 2 А 1.143 2 9 
—— 148,796 7 9 
Leaving 101, 283 18 2 
To which us $ added the balance brought forward from 
1900 є 11,943 19 2 


Making а total available revenue of .. 

Of this sum the following amounts have been 

distributed or provided for:— 
ia) Interest on firstand second debenture stock 

for year ended December 31st, 1901 .. £27,601 11 2 
(5) Interim dividend on £400,000 6 per cent. 

preference shares, paid in August Jast on 

account of the distribution for the year . 11,350 0 0 
(/) Transfer to reserve fund we ai .. 15,000 0 0 
— 58,951 11 2 


112.626 12 4 


Leaving a balance of - i £5 58,675 1 2 


* Your directors now recommend that the following dividends for 
the year ended December 31st, 1901, be declared, sabject to the 
deduction of income-tax, to members registered in the books of the 
company at the closing of the transfer books on February 26th, 
1902:— 


Preference Shares, Nos. 1 to 40, 000.— 128. per share, being a distribution for 
the year at the full rate of 6 per cent. Of this sum 6s. per share was paid 
on account in August last, leaving a balance of бв. per share for present 
distribution. 

Ordinary Shares, Nos. 40,001 to 110,595.— 108. per share, being а distribution 
at the rate of 6 per cent. for the year. 


“ This will absorb £14,012 Os. 4d. and leave a balance of £14,063 


Os. 10d. which your directors propose to carry forward. It is pro- 
posed that the warrants for the dividends sball be posted on March . 


12tb, 1942. The generation and distribution expenses for the year, 
including repairs and renewals, were 4302 per cent. of the gross 
earnings, as compared with 61°13 per cent. for 1900, 49°31 per cent. 
for 1899, 36:1 per cent. for 1898, 31 3 per cent. for 1897,34 per cent. 
for 1896, 36:87 for 1895, 46 for 1894, and 54 2 for 1893. 


3 . AVERAGE рсы РЕВ UNIT OBTAINED. 


In 1995. | In 1896. | In 1897. | In 1898. In 1899. im In 1900. | In. !901. 
PEE — 


7.56 TAL | 7-80 6:22 5:16 | 4-09 454 


“The following comparative statements show the position of the 
company as it was in 1894 and at subsequent periods. 
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“They have also made the following transfers from the revenue 
account: 


£15,000 to the credit of reserve account. 

£25,000 to the credit of 1epairs and maintenance fund, against which the 
repairs and renewals for the year, amounting to £17,959 83. 8d. have been 
charged, resulting in а net credit of £7,040 118. 9d. 


Cross notices of appeal to the House of Lords have been lodged 
by the Corporation and by your directors. Pending the decision of 
the House of Lords, the lighting of the public thoroughfares is 
being continued by your company on the same terms as һегеёоѓоте. 
In pursuance of the intimation made by bim to the shareholders at 
the last ordinary general meeting Sir David L. Salomons resigned 
his seat on the board. Your directors desire to place upon record 
their appreciation of and thanks for his able services to your com- 
pany during so many years. 

„They unanimously elected Mr. George Herring as Chairman іп 
pla^e of Sir David L. Salomons. 

“They much regret the death of Mr. Edward Lucas on September 
9th last, by which your company lost the services of a director who 
had always endeavoured to further its best interests, and who was 
most attentive tB his duties. In accordance with thc articles of 
association, two of your directors, Mr. George Herring and Mr. 
Fredk. Wm. Reynolds, now retire aud, being eligible, offer them- 
selves for re-election. Messrs. Paunell & Co. retire, and, being 
eligible, offer themselves for re-election.” 


Northallerton Electric Light and Power Company. 


On Wednesday, 26th ult., the annual meeting of the shareholders 
took place at Northallerton, Mr. C. E. L. Ringrose presiding. The 
report submitted was the most satisfactory since the company's 
inception, there having been supplied to private consumers 28,315 
units, as compared with 24,875 last year. The directors stated that 
after paying £396 4s. 7d. for interest on debentures and loans there 
was а balance in hand of £25 19s. 7d. to carry forward. The 
report and balance-sheet having been adopted, Mr. J. Ernest 
Hutton and Mr. A. de Lande Long were re-elected directors, and 
Messrs. W. B. Peat & Co. anditors. Mr. F. Fairbank was elected a 
director in the place of Mr. H. G. Jackson. 


— 


Stock Exchange Notices,—Applications have been made 
to the Committee to appoint a special settling day in and to grant 


а quotation to:—Charing Cross and Strand Electricity Supply 


Corporation, Limited, further issue of 20,000 ordinary shares of 
£5 each, fully paid, Nos. 50,001 to 70,000, and 20,000 44 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 50,001 to 
70,000. City of London Elec:ric Lighting Company, Limited, 
further issue of £100,000 44 per cent. second delenture stock 
(redeemable). The Committee has also ordered the undermentioned 
securities to be quoted in the Official List:—Central Electric 
Supply Company, Limited, £250,000 4 per,cent. guaranteed deben- 
ture stock; Central London Railway, £698,201 4 per cent. deben- 
ture stock, in lieu of the provisional certificates now quoted. 


Prospectuses.—The prospectus of the Reno Electric 
Stairways and Conveyers, Limited, has been before the public this 
week for subscriptions for £20,000 in 6 per cent. preference shares, 
and £22,500 in ordinary shares. The nominal capital of the com- 
pany is £80,000. The company acquires the British patent rights of 


the Reno inclined elevator and the British and foreign patents . 
obtained by W. H. Aston for spiral and moving ways. The prin- 


PRIVATE LIGHTING: NUMBER OF CUSTOMERS AND Lamps ConnecTED (City or Lonpon Company). 


| Dec. 315, 


| | 


1 
Д | Dec. Bist, Dec. Bist, Dec. 31st, , Dec. 3lst, | Dec Bist, Dec. 81st, | Dec. 3lst, 
184. | 1895. 189}. 1897. | 1898. 1899. 1900. | 1901. 
a a ⁵ðZtſd Л\Ш шэй ш ЫЗЫ. “Зи SIGN ee ee гый ERE ыш. 55353 poca eer MENTI 
i 
Number of customers being supplied à 2,740 4,230 5,303 6.822 7,414 8, 788 9,855 | 10,618 
Number (equivalent) of 9-c.P, lamps connected . 135,460 195,317 247,785 296,012 855,825 429,628 511,113 | 549, 175 


| 


"On February 19th, 1902, there were 573,768 8-c.P. lamps 
(equivalent) applied for, out of which 557,164 were connected, and 
the customers numbered 10,786. 

"Tbe B.O.T. units sold during the year 1901, excluding public 
lighting, were 11,526,951, as compared with 11,772,968 for 1900. 


ciple has already been applied in differeut parts of this country. 
The purchase price is £63,500, £37,500 in ordinary shares, £13,500 
in casb, aud £12,500 in cash or shares. 

The list closed yesterday (Thursday) in an issue of £500,000 4 per 
cent. mortgage debenture stock of the British Westinghouse Electric 


STATEMENT OF INCOME AS SHOWN IN THE Accounts ISSUED BY THE CITY OF LONDON COMPANY. 


For the year ended . | 


———————————9 ——— 9 | UT XM 


Gross revenue (after deducting 
allowances to consumers) 

Net revenue available for repairs 
and renewals, depreciation, 
reserve fund, interest on de- 34, 865 0 0 
benture stock, &c., dividends | 
and special charges. 


| 


59,100 0 0 85,701 0 0 


| 


£ s. d. f£ s. d. £ в. d. 
68,863 0 0 | 106,999 0 0 | 146,916 0 0 


BRENNEN ee 6 | 


| 


] 
| 


| ааа V 
Dec. 31, 1894. | Dec. 81, 1895. | Dec. 31, 1896. | Dec. 31, 1897. | Dec, 81, 1898. | Dec. 81, 1899. | Dec. 31, 1900. | Dec. 31, 1901. 


£ в. d. £ os. d. | £ в. d. £ s. d. £ s. d. 
| 175,792 0 0 175,607 0 0 187,253 0 0 | 223976 0 0 250,080 0 0 


| | | 
(101550 0 0 | 9,82 0 0 | 87,923 0 0 | 84,015 O 0 129,032 0 O 


'" Your directors have placed the balance of ‘Premiums on issues,’ 
amounting to £47,360 178, to a debenture stock premium redemption 
account and have credited such account with £1,143 28. 9d. from 
revenue account, for interest. 


and Manufacturing Company. The price of the issue was 974 per 
cent. The prospectus states that the new works at Trafford Park 
are now approaching completion, and the fools and machinery are 
being placed in position. 
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Metropolitan Electric Supply Company. — The 
directors recommend the payment of a final dividend for the year 
1901 at the rate of 7s. per share, making 03 per cent. for the year. 


Davis & Timmins, Limited.—The directors, in their 
report for 1901, recommend a dividend for the twelve months on 
the ordinary shares at the rate of 8 per cent. per annum. 


Charing Cross and Strand Electricity Supply Cor- 
poration.— Warrants for the half-year's dividends (12 per cent.) on 
the ordinary shares have been posted. 


\ 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Feb. 
28th were £598; corresponding week last year, £557; increase, £41. Total 
to date, £5,034; corresponding period last year, £4,483; increase 4551. 
Miles of track open, 104. 


Black pool and Fleetwood Tramways.—The receipts for the week ending 
March lst were £172; corresponding week last year, £189; increase, 
£33. Total receipts to date, £1,328; corresponding period last year, £1,228: 
increase, £95. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
February 28th were £8,877; corresponding period last year £8,671; in- 
crease, £206. 


British Electric Traction Company.— The following returns are issued of the 
undertakings of this company for the week ending February 21st :— 
| Comparison | 
| with corres- No. | 
Amount ponding week : 


| 
Company. | £ of last year. woeks. Amount. Ine. or Dec. 
E £ : — 
i £ | £ | i d £ | £ 
Poll e 
Croydon*  .. ee бз 142 — 7 4.663 · 8,109 E 
Devonport ; .. — M 7% | 2,065 -— i 
Dudley—Stourbiidge | 564 т, — | 7 4950 . 779 — 
Gateshead : Sed ПАҢ ро — 71 4514 , — | — 
Bene vano" 366  , M | — 71 2.567 1.300 — 
Hartlepool! 159 | — | 1 | 1193 s — 22 
Kidderminster .., 67 3 — | ác 7 — 
Mertbyr; ir 1716 — — 77 1,330 — — 
Oldham Ashton 423 ы 5 | % | 82718 — | 16 
Poole { ee ee ee 155 E 8 | at 1,252 — — 
Potteries ee А 1,23) — 23. 9 9,648 199 — 
Southport .. 118 17 — 73 REO 178 — 
South Staffordshire 647 | — | 17 10 | 4905 180 — 
Swansea ee e0 857 — !: 9 | a | 2.8/2 ив — 
Taunton:  .. ee 7 EE с. = 74 13 1 — | — 
Tynemouth *.. vs 1601 ' — — | 75 | 1,294 | = „= 
Wolverhampton Dist.} 113 k 69 | — 7 LEES | EE 
| 
* Partly horse. t Partly steam. ; Not in operation last year. 


Central London Railway.—The receipte for the week ending March Ist were 
£6,575; corresponding week last year, £6,098; increase, £517. Total 
receipts to date, £59,356; corresponding period last year, 454, 07; in- 
crease, £4,549. Miles open, 6, 


City and South London Railway.—The receipts for the week ending 
Mar. 2nd were 43,064; corresponding week last year, £1,992; increase, 
£1,072. Total receipts to date (9 weeks), £27,400; corresponding period last 
year, £18,181; increase, £9,269. Miles open, 6}; last year, 43. 


Dover Corporation Tramways.—The receipts for the week ending March 
Ist were £169 28. 54d.; corresponding week last усаг, £158 15s. „Id; in- 
crease, £10 7s. Od. Total to dace, £1,443 ls. 04d.; corresponding period 
last year, £1,373 188 4d.; increase, 4(9 78. 8d. Miles of track open, 8. 
Car miles run, 1902, 5,064 ; 1901, 4,976. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.—The receipts for the week ending February 
98th were па follows:—D.U.T. Co., £3,807 9s. 7d.; D. S. D. Co. £666 11s. ^d. : 
total, £8,974 1s. Od.; corresponding werk last year— D.U.1. Co., £8,040 
15s 6d.; D. S. D. Co., £642 19s. 10d.; total, £3,683 15s. 1d.: increase, £290 58. Ad.: 
aggregate to date, £53,829 155. 9d.; last year, £31,942 88. 2d.; increase, 
£1,887 7s. 7d. Mileage worked 46. 


Glasgow Corporation Tramways. - Week ending March Ist, 1902, £10,197 88. id. ; 
compared with £8,206 19s. 1d. tame period iast year. Aggregate to date 
since June 186, 1901, £461,221, compared with .£260,287 same period last year. 


Liverpool Overhead Railway.—The receipts for the week ending March 
2nd were 21,418; corresponding week last year, £1,481; decrease, £13. 
Total to date £12,208; corresponding period last year, £13,188 ; decrease, 
£920. Miles open, 6 miles 67 chains. 


STOCKS AND SHARES. 


. Wednesday Evening. 
THE Money Market displays pronounced ease, and the quotation 
of Consols is sympathising with cheaper money in the usual way. A 
difficult settlement in Kaffir shares, however, is no sooner got 
uver than preparations for another barve to be faced, aud Saturday s 
Stock Exchange holiday is shortening still more the already brief 
account now current. Business is hereby restricted in no small 
degree, aud the investment markets have also to take into con- 
sideration what form the next Government borrowing is likely to 


assume. Home Rails as a whole are flat and unprotitable, the 
Industrial market is all but asleep, and the Telegraph division keeps 
paiofully weak проп the Marconi scare. Electricity Supply shares 
are rather irregular. 

The sensation of the week is provided by the renewed 
slump in nearly «all Telegraph descriptions. While Marconi 
shares are throwing off their Irish tap and gaily advancing 
to over 33, Eastern and Anglo-American varieties lead the 
decline in cable securities. The Marquis of Londonderry's speech 
iu the House of Lords last Monday went to show tbat great caution 
is the uppermost thought in the official mind with regard to intro- 
ducing the new system, but his Lordship is obviously impressed with 
the advantages offered by Sienor Marconi. Germany and the 
United States, besides our own Government, are making enormous 
experiments, but as Lord Londonderry remarked, “the present 
system of wire telegraphy had worked extremely well,” and, of 
courae, Marconi's system will have to show still more astonishing 
results before it can hurt the Cable Companies to any substantial 
extent. As hearing with appropriate vividness on this burning sub- 
ject, it is worth noting that in his speech to the Commercial Cable 
Company's stockholders the other day, the Vice-President declared 
that he had every confidence in the ability of submarine cables to 
maintain their commercial supremacy in competition with wireless 
telegraphy, although he had no desire to discredit Signor Marconi's 
invention. Commercial Cable stock is one of the few to stand its 
ground during the slump of the past week; but the company's 
4 per cent. Debenture has shod & point. Eastern Ordinary is down 
7% per cent, Eastern Extension shares are 253. lower, and even 
Renter's shares, so immobile as a rule, are À off. The fall has not 
been confined to any particular group: it is both severe and 
impartial. Globe Telegraph aud Trust have weakened in both kinds 
of shares, and there is not a single rise to record in the market, 
with the exception of that in Marconis. But Telegraph Con- 
structions are a sovcreign better. 

Electricity Supply shares, as noted above, are irregular, the 
fluctuating character of the dividends being mainly responsible for 
this. The Metropolitan distribution, making 6! per cent. for the 
year 1901 (the figures for 1899 and 1900 being 5 and 6 per cent. 
respectively), is considered decidedly good, and the price of the 
shares has slightly responded to the better dividend. Chelseas are 
lower at 5, and it is probably difficult for a good many shareholders 
to realise that the drastic writing-off which has been effected, is 
the best thing to be done in their interests. Wednesday after- 
noon's meeting wasan unusually lively function of its class. The 
recent issue of Preference shares has, we understand, been fully 
placed. Notting Hills are 10s. easier, and Westminsters have 
receded to the same extent, so far as price goes. The latter, 
bowever, are now er the dividend of 5s. 6d. per share. 
Charing Cross and Strand quickly recovered their dividend of 6s., 
and the price is unaltered, but Bromptons are 1 down, and City of 
Londons have lost 10s. Debenture issues are in demand, and there 
are one or two rises to record in this list, which naturally leads to 
the mention of the new British Westinghouse 4 per cent. Deben- 
ture stock, already quoted at 2 to 3 premium. As a matter of fact, 
the whole amount of stock was written for before the public had the 
offer at all, and applicants must, therefore, not be surprised if they 
do not get as much as they want. 

The other interesting. new venture of the weck is the Reno 
Electric Stairways and Conveyers, Limited, a little affair which is 
appealing for £80,000. The prudent man will probably consider 
that these Reno shares are best left to other people. Yet another 
new company has lately Leen registered, with a capital of £1,000, 
called Rothschild's Motors, Limited. We wonder why. 


British Electric Traction shares continue falling, and until the 
cause to which we alluded last week is removed, they will probably 
keep flabby. Callender’s and Henley's are once more in line at 
£18, Henley's being er their last dividend of 103. a share. The 
Preference exhibit no change in price, despite the deduction of 
23, 3d. for dividend. The Stock Excbange Official List calls 
Cromptons 3—3, which means that they are 3 to 34. Electrical 
railway descriptions listlessly stand at practically last week’s prices, 
the only business worth mentioning in them being ia Waterloo and 
City stock ; the price has risen 1. Telegraph Manufacturing Deben- 
ture is up 1 per cent. to 1034, Willans & Robinson are 10 and 61 
for the Ordinary and Preference. Very pertinaciously Babcock and 
Wilcox keep аё 3, the Preference being 14. Castner- Kellner shares 
are 7, and the 44 per cent. Debenture stock is 894. Notwithstand- 
ing the new Debenture issue, British Westinghouse Ordinary shares 
have hardened a trifle to £7, while buyers of the Preference must 
not expect to get them much under £6 а share. National Telephone 
Deferred is a shade harder at 63. The London and Brighton Elec- 
tric Railway is getting its Bill pushed through thc Upper Chamber 
as quickly as possible, 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ш Stock 
Pre or Dividends for 
Isene, илми. жаш the last three years. 
1809. 
82,300 | African Direct Telegraph, 4 95 Debs. ds * | 100 | ... 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to , 000 . | 10. 
119,700:| Amason Telegraph 5 Y Debs., Nos. 1 to 1,250 Red. oe | 100 | ... m 
804,720 | Anglo-American Telegraph ... - - - Stock 73/6 | 3} 
8,097,640 Do. do. 6 % Pref. ees ee vee |Btock| 6 6 
640 Do. do. Deferred - eee Stock EI 7s. 
Chili тороп Мов. 1 to 44,000 eee eee 0 00 5 4 5 
$,333,300$ 8 $100 | 8. 
1,741,029% ы Sterling 500 year 4 % Deb. Stock Red. Stock 
16,000 Cube 2 eee eee eee eee eee LIIS 10 7 1 
6,000 10 % SE 000 esc 900 өөө ove y 4 * 
8,000 do. P e Oum. Pref. ... oes ee b| .. 
Do: do. 4$ Y Debs - - oo. | 50| .. 
00,7107| Direct United States Cable - 20 | 35% 
101.5007] Direct West India Cable, 4 % Beg. Deb, within | 100 
Nos. 1 to 1, 200, Red. 


4,000,000 Eastern Ге!етарһ, PE gc] TT - es 0 o Stock 7 95 


1,930,807 Pref. Btock ees вое 100 eee 
1,432,268] Do. ^ Mort. Deb. Stock Red. Stock 
$00,000 | Eastern Extension, Australasia, and China Telegraph | 1017% 
| Bestern a bon Ati ш: h, 4 % Mort. Deb. ea 
an 
300,000 slogeaph, 4 % 3 юй, Dab 100 | 54% 
300,000. Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 15 * T 
180,227 Globe eee and Trast 69 eee eee ого 51 53% 
180,049 do. 6% Pref. eee Д1) eee oes eee 


Great Northern of 
15155 Genius грт st Mort. De 
within N tol 1200 


00,00€ Landon Peto Paesi Telegraph, 6 Beba. m - 
72,680 | Montevideo ey vut Limited, » Nos. 1 to 72,680 ... 
86,493 Do. do. 59 Pret., Мов. 1 to 86,492 
590,000 | National Telephone, : to 200000. m vas ess “ee 


| B. 
22 
: 


E 


LII) eee, фе eee 


De e 
165,600 West African Telegraph, 5 y ^ Debs.. eee ees eee 
$0,008 | West Soas of America, Nos. 1—30,000 and 53,001— 53,008 
50,000 Do. do. 4 Y Dets., 1—1,500 т т e 
307,990 | Western m — Nos. 1—307,930 ... oes 
75.000 Debs. 2nd series, 1906 - 
848,7771 De. do. Deb. Stock Bed. eee eee 
88,921 | West India and Pind ph ... ise iis oes 
04,563 Do. do. do. 


4,069 Do. do. do. 6 Ф Oum. 2nd Pref... 
80,0001 Do. do. do. 5 ¥ Debs., Nos. 1 to 1,800 


ELECTRICITY SUPPLY COMPANIES. 

100,000 | Blackheath and Greenwich Dist. Electrio Light, Ord. ... | I. = | à— В 

100,000 Do. 44% 1st Deb. Stock, Prov. Certa. | 100 | ... | ... | . [100 —105 100 — 105 

19,661 7717... ee oak ee : 6%|6%|8% 91— 92 9 — н ius we 

50,000 one Cross and Strand Electricity Sepply .. „| 5199199 10% | 84— 94 | 84— оф 93 91 
50,000 do. do. d Я Oum. Pref. | 5 „5 2 eO | 5i-— 58 51— 55rd 53 

250,000 Do do. do. К Deb. Stock net 100|..|.. |... ie E 

34,000 5|695,15195 4% 5 — 53 | 48— 51 51| 5 


Do. b Deb. Stock Red. ... |Btock| ... | ... | .. |109 —112 [109 —112 NE РУ 
Gos anya London Electric 5 40,001—110,579... | 10 4 5% | 94— 104 | 9 — 10 9| 93 


Do: 5 Deb. Btock, Scrip. (iss. at £115) all paid set 
44% 2nd Deb. Stock, Prov. Certs., all paid | 100 

County of zc id Elec. L „Ота. 1—40,000 | 10 | 4 

do. 6% , 40,001—60,0¢ dd 10 | 6 

Ye Btock, Prov. Certs (all paid) Rd. R 


$5,500 aan a- = Corr Oe Ord. Shares... ne 5 7% 6— 6$ | 6— 6i 678 
20,000 6% Oum. Pref. oon eee eee eee 6 — 64 6 — 64 65 
130 44 Ф In Mort. Deb. Btock. oo. | 100 | ... eva .. |106 —1^9 Huc 195 Т7 
21,000 Kensington and Enightsbri Electric, Ord... 5 | 11% | 12% | 10% 104— 114 | 10g— 114 | 202] 10 
90,000 * do. | 4% Deb. Stock |Btock| ... eg pe 101 —104 [101 —104 | 


110,000 2 Supply a nas Limited, Ord.  ... S e eee $i 1j— 12 14— 2 ^i i 


do. 6 y^ Pref. 5 609 2 00 Yl 4 =" 5 4 — b 
шын Electric Bupply 101 to 62,500 - 10 6 6495 | 15 — 16 1'4— 16 
290000; Do. tM Debenture Btook | ... | .. | s |... [1—15 111 —215 | o | 
34 Mort. Deb. Btock Red. eee [1r] Btock 93 — 101 98 — 101 eee 
N Hill Blectric h i 900 [EIU 10 т 9 15 — 16 144— 15 


eee eee 4 " 
Bt. James’s and Pall Blectrio Light, Or.. 5 14 ab ый uig 141— 153 |144— 154 | 153] 143 
Do 5 8— 9 8 — 9ха 8%] ... 
eee 100 eee eot 096 98 —101 98 —101 eos 


5 ROR С ^. | . 
: | 5 113 3 loi 1019, M 19 — Bias 1ij—d2jxd| 114! 118 


€& Gnhiant tna Тлеу Дата Ghanaa $ one tons an TArarndal пек EHxobange, 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUF MANUFACTURING, AND INDUSTRIAL COMPANIES. - 
* Stock Dividends for Closing Closing Business done 
<= NAME, Ware tho last three yours, | Quotation | Quotation | moek codes, 
t | 1899, | 1900, | 1901, Highest-| Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. . 015. | dE Oe ie Т ру У рн 
300, 0007 Do. do. 5 95 1st Mort. Deb. Btock Red. Stock] ... | se 88 — 92 88 — 92 Mis л 
62,074 | British Electric Traction ... 2 10| 8 %| 9% | 131— 14 13 — 14 14 | 136 
90,000 Do. do, 6 % Cum. Pref. 10 ] ua | 121— 123 | 121— 12} 128 | 12% 
600,0007 Do. do. 5 95 Perpetual Debenture Btock Stock -— 126 —129 126 —129 1284 
70,000 | British Insulated Wire Ord. ... 5190 9115 ЧЫ zi 94 — 104 | 94— 104 af 
70,000 Do. do. 6 % Cum. Pref. тё 5 T ies v^ 51— 6} 54— 64 
50,000 |] Browett, Lindley & Co. (1899), Ord. ; £1 7А 8 ,. i— 1 18s. to 193. | 
50,000 | 6 % Cum. Pref. Bl] s „ЖАШ 20s. to 21s. | 20s. to 21s. 
105,731 | Brush Elecl Enging. Ord., 1 to 105,731 ..  .. ws 2| BAY) 5€ .. a 18 |. ld 1i 
150,000 Do, do. Non- -cum. 6 95 Pret. ipe ie 4| 6% 6 [. | 2— 22 | 2— 2 
125,060 Do, do. 43 95 Perp. Deb. Stock ips Stock} .. | ss. | .. |102 —105 101 —104 xd| ... T 
125,000 Ро. do. 4% Y Perp. 2nd Deb. Stock e. [Stock] ... , | 97 —100 | 97 —102 97 jas 
30,000 | Callender's Cable Construction shares , Nos. 1—30,000  ... 5 15 $ 15 Ф 17 — 18 175 — 184 182 | 178 
40,000 Do. do. 59% Cum. Pref. a Bd a5 ^ | жж е 6 | 5— 6 BE |... 
90,0007 Do. do. 44 95 1st Mort. Deb. Stock Red Stock а * |111 —116 111 —115 nit 
1,969,800 | Central London Railway, Ord. Stock oe e» |ЗёосЕ| ... " 4 95|103 —106 103 — 106 104 103 
440,100 Do, do, 4% Pref. Stock . vé s. [Stock] ... | А 4 9% 103 — 106 103 — 106 * 
440,100 Do. do. Def. do. ... "s „Stock ... a 4 %|100 —103 100 —103 T nab 
855,000 | City and Beuth London Railway Stock 11%) 14%| 2 %| 65 — 63 65 — 68 68 66 
54,000 | Crompton & Oo., Nos. 1 to 54,000 ... 3| 749 89 ... 3— 3 3-3 ДЇ ыо 
Do. 5 Ф 18 Мон. Reg. Debs., 1 to 900 of ` | | | m3 КА | 
100,0007 £100, and 901 to 11 000 of £50 red * б» 99 —104 99 —104 1014 | .. 
99,261 | Edison & Swan Utd. El. Lgt., “ А” shares, £3 pd. 1 to 99, 201 | 5 | 6 x 24% 1— # 1— d 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5| 6%] 24% | 2— 3 2 — 3 
344,0237 Do, do, do. 4 % Deb. Stock Red А 100 е" И 78 — 83 78 — 83 
100,0007 Do, do. 5% 2nd Deb. Stock Prov. Certa. all pd. 100 | ... Tm 83 — 88 83 — 88 
112,100 | Electric Construction, 1 to 112,100 ... 2| 69$ 6% 18— 18 18— 13 
31,390 Do. do, 7 96 Cum. Pref., 1 to 31 390. T 24-34 à | 24 3 | 2à— 3 
182,5007 Do. do. 4% Perp. lst Mort. Deb. Stock Stock} ... | 97 —101 97 —101 Sy 
18,000 | General Elec. Co. (1900) 5 % Cum. Pret. 10 | 99—104 92— 104 z 
150,000 Do. do. 4 % Mort. Deb. ove Stock ЧА | 99 —102 | 99 — 102 Jn 
35,000 | Henley's (W. T.) Telegraph Works, Ord. ... fat „| 58 | 15 J] 20 Y 20 %| 18 — 19 | 17§—18ixd| 174 
35,000 Do, do. do, 44 Y Pref. ... 5 44%! 44%) | 54— 6 5$— 6ха| 5R 
50,0007 Do. do. do. 44 Mort. Deb. Bt ock.. Stock| ... Je 112 —116 111 —115 xd 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works 10 | 10 | 10 . | 21 — 22 . 
800,0007 Do. do, do. 4 % 1st Mort. Deb ... s. | 100 | oe es .. 100 —103 100 —103 | is 
87,500 Liverpool Overhead Railway, Ord. ... soe 10 | 82%] 3195| 14%) 4; 51 5 — 51 | .. 
10,000 f Do. do. Pref., £10 paid 7 б 10 5 А 11 — - 1H 11 — 114 T 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 {о 7,500 ... TT | 10 i сд 154— -164 154—164 A 
$Rosling, Appleby & Fynn 6 95 Cum. Pref.. i Bí ccs 6% . — o 19/- to 20 = e 
37,350 | Telegraph are hy a and Maintenance ... | 12 | 15 | 174% 20 %| 37 — 40 98 — 41 40 384 
150,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 Poux wt 102 —104 |102 —105 1085. | cas 
25,000 Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... T 5| 12 | 12 95 | 103— 114 104— 114 sal 
20,000 Do. do. 5 % Om. Prt. Nos. 1 to 20000... | 5. .. | .« | 53— 6 5— 6 | 
540,0007| Waterloo and City Railway, Ord. Btock ... T 100 39$| 9 Y 3 S| 91 — 92 92 — 95 | 


t Quotations on Liverpool Btock Exchange, | t Unless c otherwise stated all sbares a are e fully paid. E F rom Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
aria y pe Telephone — Construction and Maintenance, Jai Oldham, Ashton, and нуде Electric р ,), Ord., 144—16 


iring, 11—18. о, £10 pd.), 108—105, 
From Birmingham Bbare List. J From Manchester Share List. Bank rate of discount 3 per ao (February 6th, 1902). 


MARKET QUOTATIONS, Wednesday, March 5th. 
This week. Last week. Ino, or Deo. METALS, &o, (eontinued.) This week | Last week. Ino. or Dec. 


——— | ee —ü —— —— | — 1 — ————$ LEO 


CHEMICALS. &o. 


в Acid, иго тоге T ee per сті. b / 5 / we g Copper Sheet ae T s» рет ton £71 £71 
в LI] ee ee per owt. 99/- / ee g te ° ae ee ee per ton £71 £71 
9 „ Orallo T ee . per d... B3/- oe € „  Eleotrolytio) Bars ee рег ton £63 £63 
e [L1] — ee ee ee t. 6 6 6 ee в 99 [1] м ee per ton £76 £75 ° 
e Ammoniao, В ee per owt. ГА [+ - 6 n FE . per ton £68 £68 А 
¢ Ammonia, Манае (crystal) . per 298 10 £88 10 “Ж ж Н.О. Wire per lb Bid. ва. 
ee per ton £80 4880 oe f Ebonite Rod е oe ee ee per lb bj- tj- ee 
x Bisel powder es „ per ton 37 37 ee " Sheet 5% ve ee per lb 50 6/- . 
а Bisulphide of Oarbon .. .. рег ton £16 £15 RS п German Silver Wire „„ per Ib 1/5 1/6 js 
А es «ee por ton £18 £18 92 h Gutta-percha fine ге ee per lb 87 8, { 
c Bensole 90 %) es ee ee рег gal, 77 57 vs h India-rubber, Para fine .. . per lb. 8/24 to 8/8 | 3/ to 8/4 inc. 
" Jeo "ә ee per gal. 5/6 5/6 .. Iron, Charcoal Sheets... . per ton 4 10 218 ve 
: Copper ulphate eo ee períton £20 219 10 £10 inc i „ Pig (Cleveland warrants) .. per ton 46,9 48/- 1/8 dec 
в Nitrate . per ton #94 £94 T 11 ‚ according to size per ton From £11 | From £11 $5 
& „ White Sugar .. „ per ton £81 £81 sé 4 ,„ Вогар, heavy.. - e. per ton 47/6 to 50,- | 47/6 to 50/ E 
в ash ere «ЖЧ э ре 2 un zn 26 $ 4, Wire, galvanised No. 6 .. рег ton £9 15 £9 5 10s. inc. 
a me e 
а Naphiha, Serger’ per i 5/6 5/6 » о Lead. English Inge.  .. per ton £11 17 6 £19 | 28. 6d. deo 
a Po pon ks.. Bd. Bd. э» f n "и Bheet „ рег ton £1810 T 28 
& LL] Der ton 294 494 ee п Menu Wire No. 98 ee ee per Ib. 87. 8/- ee 
2 " ee ee рег ton £85 £85 oe g Mero se 5 perso £8 15 £8 15 v4 
ee ee per owt. 127/- 127/- ee 4 Mica “ia original cases), small . per Ib. Bd. to 94. Bd. to 9d. ee 
= Bulphate of M ee per ton £4 10 84 10 А d n A s» medium per Ib. 1/9 to 1/9 to 2/9 m 
в Bulphur, Sublimed Flowers per ton £6 5 £0 5 oe " .. per Ib. 8/8 юю 3/8 | 3/8 07 as 
в " 1 oe ee per юп #5 10 45 10 ee p Phosphor Bronse, p cas per lb. |1144. 1/2 |11àd. to 1/2 А 
8 n Lump .. oe .. per ton £5 865 "T " rolled bars & ro per lb. | 1/- to 1,8 - to 1/8 : 
а Boda, Caustic (white 70%) .. per ton 210 15 £10 15 s " н strip&sheet per lb. m 1/2 m 12 v 
a n ës T ee per ton 28 28 ee P Platinum - ee peros, 84 1 £11 oe 
в Bichromate, casks  .. per lb. а, 934, T 1 — Bronse Wire 3 per lb. MM: to P ш p? К 
agnet, aoc'ü'ngtodesc'p'n рег ton om ee 
METALS, &o. и " b T ee m 51055 "m in oe 
b Aluminium Ingots, in ton lote per ton 4148 2148 m ета, blot em ө Benton ( 1710 | £117 10 dec. 
b " in ton lois per ton 3 es f « toil ae oe Tm e» per lb. 1/6 1/6 as 
b di eet, in ton lots per ton 4 191 Уз n 1. Wire, Nos. 1 to 16 .. „ per lb. 1/64 1/64 Я 
p Babbitt’s metal apn. ee per ton | 216 to 8195, £75 to £125 p White ti - friction Metals — 
в Ds (сопот шеа! to 19") basis per Ib. 61d. 634. e " White Ant" brand .. ton] 485 to £65 | 485 to 465 А 
6 ee ee per 9 9 81d. ee Yarns, anos Grey Cotton, on spis per lb, 4d. а. ee 
6 n v (solid drawn) .. per lb, "d. d. zi „n Sioa. Гах. ee per lb, А ee 
9 on . oe ee per ib, "ld. 7а. "P ў u З ply 10 lbs, Russian „ рег 10, . 4 oe 
в Copper Tubes ) ee per Ib. &.d. id. s f п 10'bs Russian, single .. perl å. . А 
s „ м (solid drawn).. per lb. 9d. d. ix „n 150 lbs. Jute rove .. per юп 4103 6 £10 2 6 А 
g Copper Bars (best selected) .. per ton £71 £71 vx Zino, Bh», (Vielle Montagne bad.) per оп £22 10 £23 10 . 
lulu Ыы on, Laa TI RR ES Tc 
Quotations e Messrs. Thos. Bolton & Sons " Quotations » vamos BESpeareí "Lb Qnotations "ed. өг ' 
. 08, Mesers. Edward zu 4 9 n Messrs. Р. Ormiston & Bons. 
supplied Бу] 4 Messrs, F. Wiggins & Sons, supplied by |; Messrs, Bolling 4 supplied Бу Messrs. Johnson, Matthey & Co., Lid 


e Mossrs, Frede Bmith &;Oo; i Messrs. Walter МН. А аА! & Co. , "The Phosphor Brénss Oom pany, Led. 


vol. 50. No. 1,267, Manon 7, 1902. 


-e —. 


METAL MARKET.—Fluctuations in February. 
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ELECTRIC POWER IN A SHALE OIL WORKS. 


AN electric power installation of exceptional interest is about to be 
put down at the works of the Oakbank Oil Company in Mid-Calder, 
Scotland. In the production of oil from shale a wide variety of 
work is encountered. At the Oakbank Works the complete process 
from the mining of the shale to the refining of oils is under- 
taken, and the management have decided to use electrical motive 
power for all the machinery and devices, both in the shale mines 
and in the oil works. The mincs are distant from the works about 
two miles, but electric power for both is to be generated at the oil 
works, aod the portion required at the mines is to be transmitted at 
high pressure along overhead conductors between the generating 
station and a sub-station at the mines. There is a particular advan- 
tage to be secured by centralising the generating plant at the oil 
works, apart from other advantages of power plant centralisation 
which are common to all electric power installations—the utilisation 
of the exbaust steam from the main generating sets forms an im- 
portant element in the economical manufacture of shale oils. 

Briefly the whole process of manufacture is as follows :—The shale 
mine itself is comparatively shallow, and the mining operations are 
identical with those of coal mining at similar depths. The shale, 
as drawn from the mine, is carried to the works, where it is put 
through a breaker, and, in ite fine state, afterwards conveyed to the 
retort housc. Here it is fed iuto the retorts and roasted in an 
atmosphere of mixed steam and air. A continuous stream of 
steam and air is drawn by an exhauster through the heated mass, 
aud the resultant gases pass direct into a series of air-cooled con- 
densers. The distillate contains a mixture of mineral oils of 
varying densities up to paraffin wax; theseare separated out by 
fractional distillation and refining processes. 

The exhaust steam of the power generators is in the form best 
suited for passing through the retorts, and its use for this purpose 
ів а source of great economy. The main generating plant to be 
put down at the oil works consists of two steam-driven alternators, 
each yielding 200 xw. at a pressure of 3,300 volts. The steam 
engines are of the Westinghouse compound type, with cylinders 
18 in. and 30 in. in diameter respectively, and with a stroke of 
16 in. These engines are of the well-known single-acting single- 
valve type, operating with 150 lbs. per sq. in. steam pressure ; 
their rated full load is about 410 н.р. at a spe:d of 250 r.p.m. The 
alternators will be each direct-coupled to its driving engine; they 
will be of the Westinghouse three-phase type. Two small ex- 
citing machines will be installed. Other plant at the generating 
station will be four transformers, each of 75 Kw. capacity, by which 
& portion of the main current will be reduced from the pressure of 
3,300 volts to 440 volts for direct distribution to the various motors 
required in the oil works. 

There will also be four other transformers, each of 374 xw. 
capacity; they will reduce a part of the 3,300-volt supply to 330 
volts, at which pressure three-phase current will be led into a 100-xw. 
rotary converter yielding direct current at 500 volts. The direct 
current supply is for the purpose of operating an electric railway 
which is to be put down between the shale mine and the works. 
This railway line will be of 2ft. 6 in. gauge and about two miles long 
with a maximum grade not exceeding 1°5 per cent. It will be 
equipped on the overhead trolley system; the wooden poles which 
carry the trolley line will also serve to support the high pressure 
three-phase conductora by which energy will be conveyed from the 
generating station at the works to a sub-station at the mine. Two 
Baldwin-Westinghouse electric locomotives have been ordered for 
the railway, each of which will be capable of hauling a load of 
85 tons at an average speed of 10 miles an hour. . The railway is to 
be used for conveying the shale as drawn from the mine direct to 
the oil works. 

The switchboards at the generating station will consist of four 
high pressure panels and three low pressure panels On the high 
pressure switchboard there will be a panel for the circuits of cach 
main generator, a transformer panel and a high pressure feeder 

el. The low pressure switchboard will consist of one panel for 
the alternate current supply to the rotary converter, one for the 
direct current delivered by the rotary converter, and a low pressure 
alternate current feeder panel for the circuits of the motors to be 
installed in the works. : 

The overhead high pressure transmission line between the works 
and the mine sub-station will be of bare copper wires capable of 
transmitting 300 kw. It will terminate at a feeder panel of the 
high pressure sub-station switchboard ; from this the current will be 
led through a second high pressure board to the primaries of four 
100-x w. transformers, which will reduce the pressure of 3,300 volts 
to 440 volts. The low pressure current will be led to two low- 
pressure feeder panels from which it will be distributed to the 
various motors required iu the mine. 

Seven motors are now on order to be installed in the mine. Ons 
of 150 н.р. capacity will be coupled to an endless rope haulage gear 
drawing the shale from the working face at the rate of 100 tons per 
hour over a distance of 300 yards, and a gradient of one in 4'5. 
Five other motors are to be used for pumping purposes; three of. 
these, 5 H P. each, will be direct-connected to centrifugal pumps, 
delivering 4,000 gallons per hour against & head of 40 ft.; one 
motor of 30 H.P. will be geared to a three-throw pump delivering 
6,000 gallons per hour, and another motor of 10 н.р. capacity will 
be direct connected to a centrifugal pump capable of delivering 
8,000 gallons per hour against a head of 60 ft. These motors will 
all be of the well-known Westinghouse type “С” form, 
which, it is claimed, is superior to any other type of electric motor 
for mining work, and for installation in any position where dirt and 
moisture abound, where risks of explosion and fire are high, and 
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where motors are expected to work continuously with the least 
possible attenton. 

The motors to be installed in the oil works are all, with one 
exception, to be also of the type “C” form. Six of these are on 
order at the present time for the oil-works plant. Three of the 
motors will be of 30 н.р. capacity each ; опе is to be geared direct 
to a shale breaker, in which the shale, as brought from the mine, is 
broken up before passing into the retorts; another will drive a 
haulage gear for conveying away the spent shale; and the third 
will be coupled by belt to an exhauster used for drawing the gases 
through the retort and condenser system. The other three type 
" C” motors will be of the 10-н.р. size: one is to be geared to а 
haulage for raw shale, another will operate a raw shale shoot, and 
the third will drive the machine tools in the mechanics’ shop of the 
works. 

One other motor of a different type is also on order. It is to be 
used for driving a hoist at the works, and is to be of the Westing- 
house type F form, which is an adaptation of the type C motor 
for variable speeds. 

The order for the whole of this electric power equipment has 
been placed with the British Westinghouse Electric and Manu- 
facturing Company, Limited. When completed, it will form one 
of the most intcresting of electric power schemes, since it will 
exhibit very forcibly the extreme adaptability of an electric system; 
alternate current—high and low preesure— direct current, overhead 
high pressure long-distance transmission, electric railways, 
stationary motors for a variety of purposes—all will be represented. 
There can be no doubt, considering the lay-out of the Oakbank mine 
and works and the nature of their products, that the adoption of 
such a wide system of power generation and application will result 
in the Oakbank Oil Company reaping increased profits as a reward 
for their enterprise. 


TUNBRIDGE WELLS TELEPHONES. 


(Continued from page 333.) 


Is it within the bounds of possibility that the whole of this plant 
will have to be replaced ?—Not the whole; it may happen in parts. 

In а care like this, where there is the keenest possible com- 
petition, would it not be necessary for the Corporation to kecp 
abreast of the competitors ?— We have done that already. 

The Inspector: І can form my own opinions on the point you are 
arguing —the point of depreciation. 

Mr. Drury: Yes; (to Mr. Bennett) I suppose you have duly 
considered the matter before sending in the estimate ?— Very 
carefully. | 

And your careful consideration was that no renewal fund should 
be required ?—I have said tbe question bas been very much debated 
since, and I am no longer of the same opinion as I was when that 
estimate was made up. | 

Your estimate there showed a profit of £14 ?—I was instructed 
that it was not designed to make a profit; to cover expenses was all 
the Corporation wanted. 

Had you been instructed it was forthe purpose of making a profit, 
what then ?—I should have kept the renewal fund, and increased the 
rates for telephones. 

I did not think it was so simple as that. In your estimate, as 
it is stated bere, you calculated interest on capital at 3 per cent.; 
you told us it was possible for the Corporation to borrow capital at 
3 per cent ?— I don't remember. 

Ishould like you to try and remember.—I cannot. 

I suggest that you knew that the town was about that time trying 
to borrow at 3$ per cent. ?— When this estimate was sent in, it was 
not objected to, and my recollection i 

Whether it was objected to or not, if they had to borrow at 
31 рег cent., bang would go all your profits. How would you over- 
come that ?—By raising the rates. Ifit had been necessary to get a 
larger revenue, I should have recommended higher rates. 

Then when you discover any increase in working expenses, you 
have recommended higher rates?—Certainly. 

Did you, between December, 1899, and August, 1900, change your 
opinion ?—I don’t recollect doing anything of the kind. 

You represent £5 5s. as desirable and necessary ?— Desirable, not 
neceseary. 

Did you tell them at Portsmouth it was necessary to get £5 7s. ?— 
p ів not necessary, as exchanges can be worked at a less cost than 

8. 

You told them at Portsmouth it was necessary to get £5 78. per 
annum ?—I should have raid desirable. £5 5s. is not necessary, 
only desirable. 

At Portsmouth you estimated £19 10s. probably ?— Yes. 

Did Sir William Precce express any opinion about that ?—-Not to 
my knowledge. 

CHEAP AND Nasty. 


You don't know that he said that the only thing you could get 
for £19 10s. was something cheap and nasty ?—He has said that for 
many years. 

Does he know anything about it ?—I leave that to you. 

I am not а felephone expert ?—I should say that in saying that 
he does not know what he is about. 

You might have said that before. 

Would you tell us, please, what you allow for contingencies ?—I 
have them under the heading of sundries. 


You have contingencies under sundries! Do you seriously my 
that? — Yes, contingencies are made up of sundries. | 

You are really serious about this ?—If I am wrong I am ready to 
be instructed. 

You know perfectly well it is not a question of being instructed. 
Did you ever in your life know any engineer's estimate which 
estimated contingencies under sundries ?—Sundries resses in 
this case anything which may crop up not covered by the item: 
specifically set forth. 

Have you ever in the whole of your experience known any 
engineer's estimate which put down contingencies under the head 
of sundries?—I dor't recollect that, but I do know that some 
engineers forget to put down contingencies at all. 

Did you put down at Glasgow 10 per cent. on the capital for con- 
tingencies ?—I allowed a sum for contingencies. 

Did you allow 10 per cent. ?— Yes. 

£2,333 9s. 7d.?— Glasgow was a vast undertaking, and it was 
necessary to allow more i 

I daresay it was, but that is not the р The point is that you 
allowed contingencies 10 per cent., and here you put down £50 for 
sundries ?— You have to be guided by local circumstances. 

To a telephone expert's mind, in which form would contingencies: | 
present itself ?—Difficulties which were not foreseen, and which 
would require additional expenditure to overcome. | 

Mr. Drury suggested that a blizzard was a form of contingency — 
which might be considered, to which the witness replied that it was 
& very remote one, and when it did occur would be dealt with under 
the head of repairs. 

Mr. Drury: You say a heavy blizzard is dealt with under this 
excessive 2 per cent ?—Yes. 

Iasked you what your contingencies wore and you said under 
sundries ?—-I did not know blizzards were numbered under 
sundries. 

The Inspector: I think we are getting away from the point. We 
are getting too much on the personal line. 

Mr. Bennett: А blizzsrd does not happen every year. 

Mr. Drury: I don't care if they only happen once a century. И 
is a thing which might happen any time ?—It is such a remote con- 
tingency that the 2 per cent. provides for it when blizzards occur. 

Is the 2 per cent. provided for the wear and tear of the under- 
taking and inspection ?— Yes, with repairs. 

Does that provide for the ordinary wear and tear of the under- 
taking ?— Yes. Blizzards are one of the most unlikely things to 
happen. 

You don't put tbat down under 2 per cent. ?—Blizzards occur so 
unfrequently that they can be dealt with under the head of ordinary 
repairs. 

Will you answer my question, Mr, Bennett? — I am ans woring to 
the best of my ability. 

Is a blizzard a contingency ?—4A remote one. 

It is nevertheless a contingency ?—It is a possibility. 

A wind storm? — That has little effect on a well-constructed 
system. 

. As to the £50 sundries, why do you now вау the contingencies 
will be dealt with under the head of repairs?—You are putting 
words into my mouth which I did not use. 

What did you вау then ?—I said sundries were provided to meet 
any little item which are nol covered under the other items. 

As a blizzard ?—Consequences of storm are usually and properly 
dealt with under the head of repairs. If a blizzard should occur, it 
can be so dealt with. There is a margin of profits for that. 

Just now you agreed that there was not profit ?—To please you I 
agreed at your urgent invitation. 

Will you tell me what was the original amount of cable work that 
you estimated for ?—Four and a half miles. 

Would it be true to say that the cost of cable work is 11 times as 
much as overhead work ?—It would depend upon the number of 
wires. 

You estimated upon the assumption that you could do most of the 
work by means of overhead wires ?— Yes. 

It turned out you bad to employ a much more costly process? 
It is impossible to lay out а telephone system as a perfect thing. 
In that it differs from all other engineering work. 

The Inspector: I think you expect too much. 

Mr. Drury: Is this an up-to-date system with all the latest 
developments ?— Yes. 

What sort of switchboard do you work—a multiple switchboard ? 
—Yes; it can be turned into a multiple switchboard. 

What will be the cost ?—It depends on the number of 
subscribers. 

When you get what number of subscribers, would it be necessary 
to turn it into a multiple board ?- About 600. 

How many are there now ?—380. i 

What would it cost ?—I should have to work that out. 

I don't ask you ito a fraction? — Well, it might be from three to 
four hundred pounds. That would be the approximate cost. 

That would be a contingency that would have to be paid for 
somehow ?—When we reach that stage we shall ask for another 
application to the Local Government Board. 

The Inspector: Then I hope you will apply some time before. 

Mr. Drury: Doyou know of anywhere else where the telephone 
cable is in the earth ?—Glasgow and Guernsey. 

Did you provide for putting this in the earth in your estimate 
at Glasgow ?—Only some of the cable is in the earth; the main 
part is in tubes. 

The whole of the system here is laid in the earth? — Yes. 

Can you tell me any other place where, as in Tunbridge Wells, 
the cable is laid in the earth? Guernsey. 

How much cable is there in Guernsey compared with overhead 
work? About a third. 
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Are manholes necessary? — They are desirable, but not necessary, 
and their only advantage is in a pipe system. 

If something goes wrong with the cable, you then have to dig up 
some parts of the road? Les. 

The Inspector: Have you any experience as to the service of the 
plant?—Cables have been laid since 1889 of that description. 
They are very largely used in electric lighting purposea. 

Mr. Drury: I want to know if there is any experience of the 
telephone cable being laid like this ?—It is the same as the electric 
light is. 

This is work which the Post Office approve ?— Yes. 

Mr. Cripps: The Post Office have objected to the use of this cable 
at the corners of streets ?— Where they require the cable to be sup- 

rted by timber, with the view of preventing the cable sagging, 
in case of any digging occurring, and digging often happens at the 

We are complying with that specification. 

Mr. Drury: Why did you suggest pipes for Eastbourne ?— Because 
the present system in Eastbourne is а very small one, and, in event 
of lower rates being adopted, I should think there would be a large 


increase, and if you put down spare pipes it is easier to draw in 


additional cables without pulling up the roads. | 

Then you anticipated a great extension there, and not һеге?— 
I anticipated an extension here, but not at the large ratio at which 
it has occurred. 

You have seen these accounts which have been put in?—Yes. 

Ів the most ridiculous the sum for depreciation ?—Yes. 

Col. Holland's figures; you have seen them, too ?—Yes, but I did 
not look into them ; they were so ridiculous. 

Do you know of many experts who have suggested 7j to 10 per 
eent. for depreciation ?—No; Iam not aware of many. Iam sure 

the N.T.C, do not allow anything like that. 
Do you know anything about telephones in France ?— Yes, I do. 

Mr. Cripps: This exchange has been sanctioned by the Local 
Government Board. 

Mr. Drury: The whole point of this examination is, that this 
thing has not been properly estimated for, and I am going to show 
that the thing is unsound, and it is not fair to spend £15,000 of the 
ratepayers’ money. I can quite understand the eagerness of my 
friends to bush this. The opposition have been twitted with not 
opposing this scheme, but they did not think the scheme was such 
a speculative one, and when they saw there was an application for 
another ioan of £15,000, I сап quite understand that they regard 
it as a matter of some importance. 

The Inspector: I know all about that, and I think the best thing 
is to keep yourself to the future. Ithink you are going into this 
matter at unnecessary length. | 

Mr. Drury: I am only dealing with the exact facts. What I 
shall show you is that the whole thing is financially unsound. The 
income in the accounts purports to be derived from the expendi- 
ture of £25,000, to complete the 1,194 lines? — Yes. | 

Mr. Cripps:—1,148 main lines; the other 46 includes internal 
extensions. | | | 

Of these completed lines, how many are junctions ?—No 
junctions. 

How many out of the 1,148 are extensfons ?—About 72. 

Do you know how many subscribers there are at £5 17s. 6d ?— 
The borough accountant has the statement. 

The witness was further examined as to the operating expenses 
as reported to the Eastbourne Corporation (11e. 42d. per line), whilst 
according to a statement that was put in they were, on December 
4th, 14s. 71d. per line. Questions were also arked tending to suggest 
that subscribers in other towns would not be able to ascertain the 
numbers of municipal subscribers at Tunbridge Wells. 

Mr. Drury then asked what are the proportion of spare lines ? 

Witness: I have already said that a large number of the spare 
lines have been utilieed. 

What is the proportion of spare lines you have allowed for ?— 
There «ге a number of spare lines in existence. "m 

The Ymepector: Answer the question if you can. 

Witness: Y am not able to answer it any better. 

Mr. Drury: You estimate 300 sparelines. Shall you have them 
when the 1,148 Hines are completed ?—-No, I do not. 

How many will you have left ?—Very few indeed. 

How many? This is your estimate.—The borough accountant 
will tell you. 

It is nothing to do with bim. This is the question for an 
engineer. What is a proper proportion of spare lines ?—It depends 
entirely on the town. 

What do you say in this town ?—I have allowed 212 spares. 

You are using those spares now. How many shall you have left 
when your estimated number of lines is completed ?—They are 
already provided. 

Ithink you are answering at cross purposes. How many will 
you have when the 1,148 lines are completed ?—There will not be 
many. 

How many ?—About 30 or 40. | 

And you estimated to have 212. What is the least perceutage of 
spare lines you have heard estimated ?— There is no rule. It 
depends on the town. 

The Inspector: Take Glasgow. How does Tunbridge Wells 
com with that ? 

itness: There are less. 

Mr. Drury: Can you give any town with less than Tunbridge 
Wells ?—I think Tunbridge Wells will be as low as any. 

You say 30 or 40, instead of 212 ?—I say they exist. 

The Inspector: How many will there be when the lines are com- 
pleted ?— Very few indeed. 

Mr. Drury: What is the least percentage you have ever known ? 

Witness: I do not follow you. 

Mr. Drury: Iam taking fyour own estimates. Can you give me 


an instance where there has been so small a number of spare lines. 

Witness: We are now talking of the extension. 

Mr. Drury: You know very well that is not the point. I asked 
you, when you had completed your 1,148 lines, what spares would 
you have? 

Mr.Bennett: If we have 80 many subscribers we shall have to 
have more money. The spare lines are being used. 

Mr. Drury: That is what I have been trying to get at. I have 
got your answer at last, and you admit that there will be practically 
no spare lines at all ?—No, I do not. 

What percentage of spares do you have at Glasgow, if you have 
none at Tunbridge Wells ?—I don't recollect. 

Do you recollect that an expert witness said at Glasgow that your 
estimate was ridiculously inadequate and impracticable ?—Another 
witness said exactly the opposite. / 

I am asking you what Mr. Webb, a well-kaown engineer, said ?— 
Oh, he is an American engineer from New York, who came to give 
the Glasgow people the benefit of bis New York experience. 
Tammany and all sorte of things. 

What do you suggest Tammany has got to do with engineering 
estimates ? —(No answer). z 

You recollect his opinion of your estimates ?—(No answer). * 

By Mr. Elvy Robb: Will you show the Inspector how you pro- 
vide an outside staff for maintenance ?—That is provided in the 2 
per cent. | . 

You suggest that 2 per cent. covers all outdoor staff ?—And more. 

Besides depreciation and contingencies, and everything else you 
put in the 2 per cent. ?—I leave out depreciation. 

But you previously included depreciation in this 2 per cent?— 
(No i | 

Did you not tell my learned friend so ? 

Mr. Cripps: It is very awkward for a solicitor as well as counsel 
to be asking questions, | 

Mr. Robb: I have no doubt it is very awkward. It is very 
awkward to have any opposition at all. 

Mr. Cripps: I do not object. We have been four hours already. 

Mr. Drury : Of which you occupied three. 

Mr. Robb: It is necessary to inspect the subscribers’ instruments 
and lines from time to time ?—Yes. 

You would charge the expense of that to maintenance and not to 
capital construction ?— Yes. 

What number would you require for that work ?—A man and one 
or two boys. 

To keep all these instruments in order ?—Yes. 

How often do you suggest an instrument would be examined ?— 
Once in three months, 

а you not оп a previous occasion said a weekly inspection ? 
—No. 

Are you sure you have never recommended an inspection more 


frequent than you now do?—I think I may have said it was 


desirable. 

Is it not more desirable where you have keen competition ?— We 
wish to have everything in the best possible state. 

Is it not desirable to have a monthly inspection?— No. Quite 
unnecessary. Е 

You have поё recommended а weekly one ?—No, not as necessary. 

What number of calls do you average on the municipal system 
per instrument рег day ?—The accountant can tell you. 

Mr. Cripps eaid it was a fraction over two. 

Is it up to the average ?— It is exceeded in other ік wns 
certainly. 

It is exceeded in your own experience ?— Yes. 

It is exceeded in Guernsey ?—No, it is about the same there. 

Have you maintained that £8 would be a paying rate for London ? 
—I have not. 

Did you: not give evidence at Glasgow to that effect ?—I 
said £9. 

But you have also said £8 ? —That was in 1891. 

I am willing to give you the benefit of the extra £1, but how 
does your estimate compare with the experts’ of the General Post 
Office, who вау £17 10s. ?— Tere are several rates in London. 

But you know we are talking about the unlimited service. Do 
you still adhere to your £8 or £9 estimate ?—It is au average. 

The Inspector: Where does this come in this inquiry ? 

Mr. Cripps: We have been told that London cannot be compared 
with other towns. 

Mr. Robb: But Mr. Bennett was estimating for London. 

The Inspector: I am sorry to interrupt again, but it is a question 
of catching my train. Can we finish in another five minutes? 

Mr. Robb: І do not see how we can. Will you fix a day for an 
adjournment? I should also like to know if an expert witness will 
be admissible to deal with Mr. Bennett's figures. It is suggested 
that an official of the National Company cannot be called, but I do 
not see why not. "There is & difficulty in obtaining expert 
Мей топу. 

Mr. Cripps: Аз to going to the National Company, this is the 
opposition of the National Company. 

г. Robb: You know you have no right to say that. It is 
absolutely incorrect. You have a bad case and abuse the other 
side. 

Mr. Cripps said, as regards an adjournment, they wanted to push 
the matter along. They wanted to get the loan as soon as possible 
to meet expenditure which had been incurred. 

The Inspector:: You will be no worse off than you are now. 
If you have already exceeded your borrowing powers some time 
ago, а few weeks will not make much difference. You must not 
take it from this that I approve of unauthorised expenditure. I 
simply say that you are already so deeply involvel vhat another 
fortnight will not make much difference. 

Mr. Cripps: We want to hurry the matter along. 
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After some discussion as to a suitable day, the inquiry was 
adjourned to March 6th. 


The following are the borough accountant's statements referred 
to in the evidence:— 


BOROUGH OF TUNBRIDGE WELLS,—TELEPHONES. 
INCOME AND EXPENDITURE IN RESPECT OF CAPITAL OUTLAY or £19,320, 


INCOME. 4. d. 2 . d. 
Annual income now produced by 533 actual 
revenue-earning lines at £4 118. 5d. average 
per line АА T T a Фә .. 2,437 0 0 
Estimated receipts from 815 additional lines at 
£4 lls, 5d. .* sf LEAL LE I LEE I 1,440 0 0 
| —— 8,877 0 0 
EXPENDITURE, 
Management and office salaries 
and wages s 0 0 
Operators 0 
767 0 0 
Rent, rates, &c., of central exchange 
and offices, &c. 94 es . £195 0 0 
Rent of branch switch rooms 50 0 0 
: — —— 175 0 0 
Printing and stationery $e T 50 0 0 
Wayleaves T e ә 50 0 0 
Terminal fees .. В 95 0 0 
Contingencies .. oe 107 0 0 
Establishment charge * 7 00 
Maintenance and inspection 386 0 0 
Royalty .. RA 85 сй ә 887 0 0 
Interest and redemption of loan .. 1198 0 0 
8,222 0 0 


Excess of income over expenditure qe .. £655 0 0 


J. W. Forster, Borough Accountant, 
Town Hall, Tunbridge Wells, 
February 10th, 1902. 


BOROUGH OF TUNBRIDGE WELLS.—TELEPHONES. 
INCOME AND EXPENDITURE IN, RESPECT OF CAPITAL OUTLAY OF £25,000, 


INCOME. £ в.а. 2 в.а. 
Annual income now produced by 538 actual 
revenue-earning lines, at £4 11s, 54, average 
per line ав T re .» - .. 2487 0 0 
Estimated receipts from 615 additional lines 
(of whom 266 are already promised subscri- 
bers) at £4 11s. 5d. .. oe és se ee 2811 0 0 
——— —— 6,248 0 0 
EXPENDITURE. 8 8, . 
Management and office salaries and 
wages .. "^ es à .. 607 0 0 
Operators. ee 85 А >s 890 0 0 
897 0 0 
Rent, rates, &c., of central exchange 
and offices, &c. ve * „„ 200 0 D 
Rent of branch switch-rooms . 100 0 0 
— 800 0 0 
Printing and stationery .. Ve T ew 50 0 0 
Wayleaves ee - ae ee TEE T. 75 0 0 
Terminal fees .. ae А #4 ы es 25 0 0 
Contingencies .. ee 185 0 0 = about 4 % 
Establishment charges ь 105 0 0 
Maintenance and inspection 500 0 0=8% 
Royalty .. aa 8 - i5 5:5 0 0 
Interest and redemption of loan .. „„ 1550 0 0 
4162 0 0 
Excess of income over expenditure .. £1,086 0 0 


J. W. Forster, Borough Accountant. 
Town Hall, Tunbridge Wells, 
February 10th, 1902. 


THE ELECTRICAL CONDUCTIVITY 
AND MAGNETIC PROPERTIES OF ALLOYS 
OF IRON.* 


(Continued from page 329.) 


In the determination of the magnetic properties of these alloys, 
complete B and H curves, up to a field of 45 C.G.S. unite, were made 
for nearly every specimen. The specimens being in the form of 
rods about a metre long and half a centimetre diameter, the yoke or 
ring method could not be adopted, except in a few special cases. 
Tbe magneto metric method had therefore to be employed. 
Although this method is extremely useful for comparative tests, it 
cannot be depended upon for exact absolute determinations, more 
especially in rods of high permeability and where the length (as in 
these specimens) does not much exceed 200 diameters. After 
various trials a convenient form of magnetometer was found in the 
magnetic system of one of Lord Kelvin’s graded galvanometers, the 
scale of which was made to read in degrees. By sliding the mag- 
netometer along a grooved board to a definite distance, or by the 
use of specially made overhead magnets of kuown strength, the 
deflections of the instrument could be adapted to suit the enormous 
range in permeability of the alloys to be tested. 

The length of the rods was, as above stated, about 200 diameters, 
heuce a correction for the dem»guetisiug reaction of the ends was 
necessary. "This reaction is most felt in the downward part of the 
cyclie curve, especially in the more permeable specimens. 


* Abstract of paper by Prof. W. Е. Barrett, and Messrs. R. A. 
Hadfield and W. Brown, read before the Institution of Electrical 
Engineers. 
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In the next table (Table I.) the 


of the alloys are given. The second column is the maker's ша 
the alloy; then follows the percentage of the principal elei 
added to the iron; the maximum induction in a field of 45 0 
units is next given, then the permeability, и = В/Н in a field 
then the residual induction, or remanence, in terms of B, ther 
lows the coercive force, in termsof H ; and in the last colum 
hysteresis loss, or energy dissipated in ergs in passing tt 
rod through a complete cycle—this value was found by me 
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the area of each curve. АП the specimens have been annealed, 
Тард I. i 
| z E | 
А 2 © 8 
| E | ЕЁ. | EM 26! gä 8 
AE „„ E 
om |} | Hs (noB ds 
А | gee. | BB Бы 23.7 
ae $4 ч 153. 8 3 
| ё — | 
| ы XL | 
A. 0:03 C. 16,8001,625 9,770 1°66) 
| LSS „5 „ 15,7201,500 9,090! 1°66 11 
Carbon steels | 611 ‘£8 ,, 15,610 1,035 10,370 2362938 
613 100 „ 14,000 654 9,000 643397 
| 614 | 125, 14,000 375 9,040 6 TY 
48 0:50 Mn. 16,000 1,165 10,000. 3:2019 
4147 100 „ 15,540 1,100 11,320 34 3328 
Manganese 53 2:25 „ 14,720 1,080 10,460 6'0 30, 
steels 39 4:00 „ | 9,370 125 5,950162 398 
M 475 „ 8,320 73 5,420196 3948 
945A 7:00 „ 3,820 23 2,230900 196 
1,287 P 1:92 Ni. 16,000 1,380 9,140 2°67 15,300 
1,287 E 382 „ 16,1901,375 9,320 2761546 
1,267 B 475 „ 10,500 125 6,910 1428 39,80 
1,287 1 11:39 „ 8,190 118 4,630 17.393205 
Nickel steels 1,447 B 1210 „ 4170 — — 122402184 
1,447 А 1270 „ | 4480 — — 2210 2428 
1,287 K 1964 „ 7,770 90 4,770 2000 36.860 Ж 
1,287 L 2450 „ 4,230; 32 2.790 22 50220 
1,4419 . 3140 , 4,460 357 1,720 0 50 80 
1,294 F 10 W. 16,000 1,440 10,000 323 1410 
Tungsten 1,294 1 35 „ U15, 720 1, 280 12,720 5°73 25,050 
steels 1,2941 75 „ 15,230 500 13,280 90241,00 
1,294 L 155 „ 11,090 125 9,320 139244000 
. 1,167 P 075 Al. 16,000 1,500 10,500 1 80 11.000 
e h 1,167 f 225 „ 16,900 1,700 10,500 100 5,0% 
en 1,167 1 5550 „ 13,000 1,200 4,150 1:00 6,500 
s 898 E 25 16,420 1,680 4,080 090 7,900 
Bilicon steels 1| 898 H 55 15.980 1,630 3,430 085 6500 
1,264 А 159 14,600 — 10,520 50 — 
Copper steels 1264 95 14,300 — 10,410 54 — 
1,178 B { 1:74 Cr. 14,490 1,040 10,350 60 25,750 
10˙75 Al. | | 
Chromium- 1,178 D eun ri 13,890 um 9,680 35217550 
aluminium 1178 g (15 Cr. 13,150 1,060 8,560 12713,60 
steels ? an AD! | | 
1,179 B [3:5 Cr. 13,540 466 9,550 80 34,700 
| 10 Al. | | 
1,286 А [0°75 Cr. 16,480 1,210 7,730 30 — 
| 9-75 Ni. | | . 
NM 1,286 C [Hs Cr 15,150. 48511,110 79 — 
$ Ni. ^. | ' , 
ош 4521 5 [45 Qr. 13,650 — | 9,000131. — 
ds. 25 Ni P e ail 
Manganese- { 1,254 C. I Ma. 6,410 121 3,770196 — 
nickel steel! 40 Ni. | 4 
1,103 A. [ 2:0. Si. 15,750 1,085. 6,780 20 — 
Silicon- 3:25 Ni. | | | l 
nickel steels 1,103 C rg Si. 15,4801,240 7,000 19 — 
35 Ni; | | 
Tungaten-Cr. | 1189 B [2:0 W. 15,950 1,125 12,150 53 — 
steel 75 Cr. | | 
Tungsten- { 687 {325 W. 15,350 81512,080 65 — 
Mn. steel |. 2°35 Mn. | | 


| 
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There is no novelty in the group 


of carbon steels ; the specimen 


marked В is the best Lowmoor iron, but is not as permeable 835 


S.C.l. As the percentage of carbon 


increases, tlie permeability (for 


a field of 8) decreases regularly, and the coercive force and the 


hysteresis loss increase. Here, as 


was noticed in the electric con- 


ductivity of the specimens, small quantities of manganese imp 
seriously affect magnetic permeability. І 


А sudden drop in permeability, 
coercive force, is to be noticed w 


present in the alloy rises from 24 to 4 per cent. 


the cyclic curve for specimens co 
manganese is very striking. Wh 
rises to 7 or 8 per cent, further 
much less effect on the magnetic 


and corresponding increase of 
hen the quaatity of manganese 
The difference in 
ntaining these two amounts of 
en the quantity of manganese 
additions of manganese have 
properties of the alloy, which 


becomes practically non-magnetic when the quantity of manganese 
rises to 13 per cent. It is interesting to note that the conductivity 


of these manganese steels decreases 
and then falls very slowly. 


rapidly up to about 7 per ceat. 


A remarkable feature in the magnetic properties of manganese 


“йе Google 
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steels is the part played by the presence of carbon. In %% man- 
ganese steels, i. e., when the manganese present does not exceed З ог 
4 per cent., high carbon injuriously affects the magnetic properties ; 
but in Aigh manganese steels, i.r., when the quantity of manganese 
ie 10 per cent. or over, increasing the carbon tmproves the magnetic 
properties. The hardness of the manganese steels, as tested by the 
file, precisely agrees with their relative magnetic conditions. In 
two manganese steels with about 3:5 per cent. of manganese, but 
with different amounts of carbon, the one with the highest carbon 
is the hardest to the tile, and is much worse magnetically, the 
induction at 45 C.G.S. being nearly three times greater with the 
lower carbon, and the coercive force less. But when 10 to 11 per 
cent. of manganese is present, the reverse is the case; the one with 
the highest carbon is the softer to the file, and much better magneti- 
cally. Even though this latter contains in addition upwards of 
1 per cent. more manganese (i. e., 11°5 per cent. against 10˙1 per 
cent.) the induction is much higher (1,100 against 600) and the 
coercive force less. In a specimen containing only 015 of carbon 
and 15 per cent. of manganese, no trace of magnetic susceptibility is 
found in a field of 45, but when the percentage of carbon is 
increased 10 times (Ze, to 1:5 per cent.) the percentage of 
manganese remaining the samc, magnetic susceptibility to a certain 
extent is restored. Even at 1х4 per cent. manganese steel with 
1j per cent. of carbon shows distinct magnetic susceptibility. 

The condition in which the carbon exists in these steels is a very 
important factor. It should be borne in mind that when suddenly 
quenched from a bright-red heat a low manganese steel behaves 
like a carbon steel and is hardened, but a high manganese steel so 
treated is not hardened but rendered tougher and less hard; slow 
cooling, in fact, hardens the high manganese steels. А 13 per cent. 
manganese steel is so hard that it cannot be machined, and is hardly 
touched by a file. | 

In the fine collection of nickel steels, or rather nickel-iron alloys, 
some points of great interest were discovered. A low nickel-iron 
such as 1,287 D or В is nearly ав good magnetically as the specimen 
of Lowmoor iron, but the permeability rapidly decreases with 
increase of nickel up to about 20 per cent., when a further increase 
in the quantity of nickel increases the permeability. This is shown 
by curves. In fact, for very low magnetising forces the specimen 
1449, when annealed, is more permeable than the best iron. The 
curve of permeability exactly accords with tests on the mechanical 
properties of these nickel alloys. Mr. Hadtield has shown that 
nickel up to 8ог 10 per cent. increases the hardness and tensile 
strengtb of iron, but over 20 per cent. of nickel decreases it. Here 
as elsewhere mechanical and magnetic softness go together. 
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The very high remanence and coercive force, as well as the high 
value of the iuduction B in a 74 per cent. tungsten steel, show that 
permauent magnets should be made of a steel containing from 5 to 
7 per cent. of tungsten. These alloys are well annealed; the 
remanence, coercive force, and hysteresis loss would be very much 
greater in bardened specimens. 

Chrow ium added to iron increases its hardness, the coercive forcc 
being considerably increased, and the permeability diminished. 
Copper alloyed with iron has a much less injurious effect, magneti- 
cally, than chromium or manganese. 

The effect produced by alloying iron with siliccn or aluminium 
will be dealt with more fully directly ; these elements have a most 
remarkable softening influence on iron, and bence, when present up 
to a certain percentage, they improve the magnetic properties. 
Fig. 3.shows the cycle curves of aluminium-iron. It will be seen 
that the 21 per cent. aluminium is better than the standard iron. 

A composite alloy of chromium and aluminium is worse than iron 
or mild steel, but better than а chromium stecl The series 1,178 


has about the same amount of chromium (13 per cent.), but varying 
percentages of aluminium, and it is seen that as the aluminium 
increases, the steel improves magnetically. The same is true of 
composite alloys containing silicon, which element behaves mag- 
netically like (but less vigorously than) aluminium. If we now 
take a series of steels such as 1,286, containing the same amount of 
nickel, and add increasing quantities of chromium, the steel becomes 
harder, and is made worse and worse magnetically, as we should 
expect from series 1,178. - 

А tungsten steel, with a little chromium added, has its maximu 
induction in a field of 45 remaining much the same. But if, instead 
of chromium, we add 2] per cent. manganese to a tungsten steel, 
it is made worse magnetically, the permeability: being greatly 
reduced, and when the manganese is increased, the alloy becomes 
non-magnetic. | 

Efect of Annealing.—The effect of annealing is remarkably shown 
in 1,430, a chromium-manganese stecl with high carbon; when 
annealed, the specimen is strongly magnetic, an induction of some 
13,000 being produced in a field of 45, but when unannealed, the 
alloy is practically non-magnetic. The same thing is true of a 
12 per cent. nickel steel (1,450), to which 2 per cent. of chromium 
is added, though its magnetic properties are much poorer than 1,430 
in the annealed state. Table II. exhibita the effect of annealing on 
the magnetic susceptibilities of some alloys. 

Both the alloys 1,411 and 1,449 have a higher susceptibility in 
the unannealed than the annealed condition in a field of 45. The 
composite alloy 1,411 is the one that exhibits the enormous increase 
in electric resistivity when unannealed, compared with its annealed 
state (see p. 329). 

TABLE II. 


` Есі of Annealing. 


I for field of 45, 


Maker's mark. Principal constituents. 


1,447 A. Ann. Fe. 861; Ni. 127 ... TS T 370 
is Un. a E " "E E 16 
1,447 B. Ann. Fe. 86:4; Ni.121 ... m — 345 
‘i Un. "T s UM oe i 8 
1,450 A. Ann. Fe. 85:1; Ni.122; Cr. 2:0 р 295 
де Un. 7 » » Е 16 
1,287 K. Ann. Fe. 79:0; Ni. 19-6 ... m $us 644 
" Un. + 5 925 e 205 473 
1,430 A. Ann. Fe. 867; Cr. 89; Мр. 3:1... os 1,016 
" Un. й T TET Pia 37 
1411. Ann. Fe. 77:3; Ni141; Mn. 53; Al. 2:3 65 
n Un. » » » » І 100 
1,449. Апр. Ғе. 67:0; Ni. 314... Те е 195 
„ Un. Ө ij v beg Р 346 
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Non- Magnetic Allos of Jron.—We now come to a series of alloys 
of iron which are practically non-magnetic. In the first part of 
Table III. is given the magnetic susceptibility of ageries of high man- 
ganese steels in the high field of 320 C.G.8. units. For the sake of 
comparison, the susceptibility is shown in the form of percentage, 
iron in a field of 45 being taken as 100. The intensity of magnetisa- 
tion I of iron in this ficld was found to be 1,360. Except where the 
letters Vn (signifying unannealed, t.e., as rolled, not specially har- 
dened) are attached, the specimens are all annealed. The suscepti- 
bility would, of course, be less, practically zero, in all these 
specimens if they were hardened. 


TABLE III. 
Non-magnetic and nearly non-magnetic steels. 
| 
| SS Jofo 8 
nS SPI. 
Mark. | Magnetising force = 320 C.G.S. units. £2 ./ES 8 8 4 
| ao” DAE 
b $5 E558 
se rg 
1,388 Fe. 8674; C. 0:26; Mn. 18:0 | 65 | 07 
1,010 Ann. Fe. 85°77; C. 1:23; Mn. 13:0 123 | 1:2 
» Un. 77 » » 0 0 
1,379 D. Fe. 84:64; C. 015; Mn. 152 0 0 
30 Fe. 8325; C. 15; Mn. 15:25 .. 82] 08 
598 Fe. 80°96 ; C. 1:54; Mn. 185 —. 49 05 
1,424 Fe. 76°58; С. 0 83; Mn. 59; Ni. 1-44 ; 
Cu. 2°25 m 8 ies cw ООУ DI 
1,109 Ann. Fe. 8016; C. 0:8; Mn.504;Ni.1455 3 | 0 03 
» n. | 5 55 » » 0 0 
1,414 A Ann. Fe. 75°36; C. 06 ; Mn. 5:04 ; Ni. 19 16 | 0 15 
” Un. » ” n " L 0 03 
1,414 B Ann. Fe. 6936; C. 06; Mn. 5 04; Ni. 25 7 | 007 
» Un. | » n » » 5 | 0:05 
1,339 Fe. 88:22; C. 1:21; Mn.8; Ni 257 7 007 
1,313 Fe. 79:35; C. 1:4; Mn. 1025; Ni. 9 49 |. 05 
1,943 A Fe.84:71; C. 1:34; Mn. 11:1; W. 285 30 i 0:3 
- ‚Ке. 86°61; C. 108; Ми, 102; W.211 5, 005 
620 Fe. 78°12; C. 088; Mn. 175; Cr. 355. 46 | 04 
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It will be scen from this table what a remarkable magnetic 
change is produced by the addition of a comparatively small 
quantity of another element to curtain alloys of iron. Thus, high 
nickel steels are fairly magnetic, but add 5 per cent. of manganese 
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and they become non-magnetic; albeit a 5 or even 8 per cent. man- 
ganese steel ia magnetic. Add only 24 ре? cent. of nickel to the 
latter and the alloy becomes non-magnetic, yet by itself a 23 nickel 
iron is almost as magnetic as pure iron. These and other magnetic 
changes, such as the slight increase in magnetic susceptibility pro- 
duced by the addition of copper, are, no doubt, largely due to the 
increased hardness or softness of the alloy thereby produced; 
mechanical and magnetic hardness going hand-in-hand. Hence the 
importance of the prior heat treatment in the susceptibility of 
magnetic metals, so strikingly shown by Dr. Hopkinson in his 
experiments on the magnetic and non-magnetic states of cortain 
high nickel steels. | 

Non-magnetic steels, if of good mechanical qualities and not too 
costly, may be found very useful; hitherto the extreme hardness of 
the non-magnetic manganese-steel has prevented its general use, 
but the alloy 1,313 and several of the others on Table III. are not 
very hard, and can easily be machined. Non-magnetic steel ships 
would be a great advantage in navigation, and if the cost is not pro- 
hibitive these can now be made. 

Alloys of Iron More Magnetic than the Purest Commercial Iron.— 
In conclusion, we have briefly to describe the experiments made 
as to the magnetic properties of silicon iron and of aluminium iron. 
Table I. shows that these two alloys are highly permeable, and 
have very low hysteresis with bigh induction. In & memoir read 
before the Royal Dublin Society three years ago the author showed 
that an alloy of 23 per cent. of silicon or of aluminium with iron 
gave the most remarkable results magnetically, exceeding tbat of 
the bestand purest Swedish charcoal iron. The practical as well as 
theoretical importance of this discovery made it desirable to test the 
results in various ways, and this has been done. The long rods used 
in Table I. were merely rolled, so that their cross-section was not 
uniform. The silicon iron and aluminium iron and Swedish 


charcoal iron rods were therefore turned down in а lathe until they - 


were made 255 diameters in length. Each was then heated to red- 
ness in a gas flame and allowed to cool in an E. and W. position, 
the heat treatment of each rod being exactly similar, though in all 
three the annealing might, no doubt, have been improved, and 
thus their permeability somewhat increased. These were tested in 
а magnetising solenoid, with a reflecting magnetometer placed at 
70 cms. distance from the upper pole of the rod. By removal and 
reversals of the rods the equality of deflection in the same direction 
showed that they were magnetised solely by the vertical force of 
the earth’s field, the deflection produced by this field (= 0°46 unit) 
being very large with the aluminium iron 1,167 H, less with the 
silicon iron 898 E, and! least with the Swedish charcoal iron 
S.C.l. In a field of two units the extraordinary. induction B of 
12,000 was produced in the 2} per cent. aluminium iron 1,167. 
Table IV. gives the induction and permeability in fields up to 
10 units of these three bodies. The value of the earth’s field at the 
place and time of experiment was again carefully determined. 


TABLE IV. 


_ Permeability of Silicon-Iron (898 E) and Aluminium Iron (1,167 Н) 


Alloys Compared with Best Annealed Swedish Charcoal Iron 
(S. C. I.). 


m 


.O.I. 898 E | 1,167 H. 
н. | в. | А — | 1 | B. 4 
2 7,400 3,700 10, 200 5, 100 | 12,000 6,000 : 
4 | 11,150 | 2,790 | 12,300 | 3,075 | 13,800 | 3,450 
6 | 12,600 | 2,100 | 13,400 | 2,233 . 14,500 | 2,416 
8 | 18,600 | 1,700 | 13,800 | 1,725 | 14,900 | 1,862 
10 | 14,400 | 1,440 | 14,200 | 1,420 | 15,200 | 1,520 


These results were checked by having some specimens made in 
the form of short rods, and testing them in a yoke by means of 
Prof. Ewing's permeability bridge. It is shown that in all cases, 
with a given maximum induction, silicon iron is better magneti- 
cally ; doubtless it could be still further improved by careful atten- 
tion to annealing and by reducing the small percentage of carbon 
and manganese, and also, possibly, by slightly increasing the per- 
centage of silicon. The alloy itself is a soft and beautiful one, 
easily worked ; it takes a good polish, but rusts more easily than 

ure iron. Its commercial value in the construction of trans- 
ormers and other machines where high magnetic permeability is 
necessary, is obvious; and it so happens that transformers are now 
поа. at the maximum induction which is best suited to silicon 

n. 

It only remains to give the still more remarkable results obtained 
with the 2} per cent. aluminium iron 1,167 H. The rod was turned 
down to give a length — 260 diameters, and its cyclic curve com- 
pared with that of a similar rod of S. C. I., both being annealed 
alike. Not only is the permeability greater, but also the maximum 
induction in all fields up to about 60 unite is greater iu the case of 
this aluminium iron than in any magnetic body, including the 
purest iron, yet tried. It is extraordinary that replacing the 
quantity of pure iron in a body by 21 per cent. of a non-magnetic 
body should so wonderfully increase its magnetic qualities. The 
explanation is possibly to be found 1n the strong chemical affinities 
of both aluminium and silicon for oxygen and the halogens. It 
may be that the addition of a small quantity of these elements by 
combining with, and thus removing any oxygen or oxide of iron in 
the molten metal, leaves the granules of iron purer and of closer 
and finer texture than they otherwise would be. 


In the next Tables V. and VL is given a summary of the hysteresis 
losses of specimens of silicon and aluminium iron compared with 
ordinary good iron and the best Swedish charcoal iron, all at the 
average maximum induction used in transformers. 


TaBLE V. mE 
Hysteresis Losses for Maz. Induction = 9,000 and Frequency = 100 
of Rods of Silicon Iron (898) and Aluminium Iron (1,167), com- 
pared with Ordinary and Pure Soft Iron (S. C. I.) all Annealed. 


epe | 


, Watts per cycle. 
Hysteretic Microwatts 
Mark. Density. constan per c.c. Wi 55 
n. per cycle. | per cub. in. Per ib. 
eto FF 
Soft iron 775 002 42,440 0695 250 
S.C.I. 7:84 0011 23,340 0:382 | 1:35 
898 E 7°62 | 00073 15,490 0:254 0 92 
1,167 Н... 763 0038 14,430 0:236 0 86 
| 1 
TABLE VI. 


Hysteresis losses in S C.I. and 898 E (in form of rings), compared 
with good soft iron, for maximum induction B = 5,000 lines per 
89. em., and frequency N = 100. 


| 


Hysteresis losses. 


Hysteretic | 
Mark cons ant Watts per cycle, 
N. Microwatts 
per c.c. 
per cycle) | per cubic inch. Per ld. 
Soft iron 0˙002 16,576 0 272 09638 
B. C. I. 00011 9,116 0:149 0:5266 
898 EE . | 00009 7,457 0123 , 04415 


\ | | 


Herr Kamps has shown, from the investigations he has lately 
published in Stahl und Eisen, that the method and duration of 
annealing is an even more important factor in the magnetic 
qualities of iron and steel than had been sup A magnetic 
body can be over annealed as well as under annealed, the duration 
of annealing depending on the composition of the particular speci- 
men of steel. Hence it is possible that the aluminium steel alloy 
may be raised still higher magnetically by attention to its annealing 
period. Kamps gives the following data as the highest he has 
reached in very thin strips of selected ігор, or mild steel, which had 
been annealed for 35 hours :— 


Magnetic force H is = 150 
Maximum induction B ... = 17,480 
Remanence В ... 3855 sae = 10,400 
Coercive force H... Voi AN s „ 0°44 
Hysteresis loss (ergs per c.c.) ... ee .. = 5,770 

A long annealing injured this specimen magnetically. The author, 


unfortunately, does not give the analysis of this iron. 

Messrs. J. Sankey & Sons, of Bilston, manufacture a quality of 
iron for transformers, the permeability of which, by careful atten- 
tion to annealing, they have raised to an unprecedentedly high value. 
The actual hysteresis loss of their transformer iron is only 0'4 watt 
per lb. per cycle; hence, using the first two letters iin the words 
“ low hysteresis,” they term their product “ Lohy ” iron. 


OUR LEGAL QUERY COLUMN. 


Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, fc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


“ ATLANTIC" writes:“ А case relative to respective rights of elec- 
trical supply companies and consumers has arisen which you may 
think of sufficient general interest to reply to through your ' Legal 
Column.' 

“A tenant of premises signs one of the company’s application 
forms for connection to mains, by which he agrees to take a supply 
of electricity at specified rates and for specified purposes. He also 
specifies the date his premises will be ready for testing. The form 

80 contains particulars as to price for electricity, and has a clause 
‘Provided that for any quantity up to 20 units in each quarter the 
company may charge 13s. 4d.' T'his clause is in accordance with 
terms of provisional order. To the application form when signed 
is affixed a sixpenny stamp. The supply company lays service 
cable, fixes meters, ёс. The tenant, however, does not wire his 
premises at all. The questions then arise :— 

"1. Is the tenant constituted a consumer in a legal sense by his 
&ct of signing the company's application form ? 
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2. Can he be made to pay the minimum charge of 13s. 4d., 
although he uses no electricity at all, and does the ‘any quantity 
up to 20 units ' include 0 units? | | 

“3. Is the case affected if the supply company, seeing the 
premises are not wired, remove their meter to put in use elsewhere ? 

*4. If the minimum charge cannot be legally enforced, have the 
supply company any redress ? 

“I have so far been unable to obtain information dealing directly 
with these points.” 

„„ The questions put to us by our correspondent are of con- 
siderable interest, arid lack of precedent or reliable authority 
renders it somewhat difticult to supply satisfactory answers. 

With regard to (1), however, it is obvious that by signing an 
agreement, and by allowing the company to lay the necessary 
service cable and fix meters, the consumer becomes liable to perform 
his part of the contract, whatever that may be, and in our view the 
company would be able to sue him as a “consumer.” Were it 
otherwise, a little consideration shows that the position of the 
company would be difficult in the extreme; for having made а 
capital outlay they could obtain no return. 

As t (2) a study of the Electric Lighting (Clauses) Act, 1899, 
seems to furnish the proper answer. In order to protect “ under- 
takers” it is there provided (by Clause 27 of the Schedule) that 
whenever a consumer requires a supply he must, if required by the 
undertakers, enter into a written contract with them to continue 
to receive and pay fora supply of energy fora period of at least 
two years of such an amount, that the payment to be made for the 
tupply at the rate of charge for the time being charged by the 
undertakers for a supply of energy to ordinary consumers within 

the area of supply shall not be less than 20 per cent. per annum on 
the outlay incurred by the undertakers in providing any electric 
lines required under tbis section to be provided by them for the 
purpose of the supply, and if required by the undertakers give to 
them security for the payment to them of all moneys which may 
become due to them by the owner or occupier in respect of any 
electric lines to be furnished by the undertakers, and in respect of 
esergy to be supplied by them. Although this provision does not 
make it clear that where no current is actually taken, the minimum 
charge may still be made; yet it is plain that the policy of the 
Act is to: protect the undertakers and recompense them for their 
outlay. Hence, if the consumer who takes only a few units every 
quarter can be made to pay the minimum charge of 13s. 4d., it 
follows (à fortiori) that a consumer who takes no energy at all 
must also be held liable; for in either case the company must 
incur the same capital outlay. 

With regard to (3), the removal of the meter would operate as а 
rescission of the contract from the date of such removal. While 
the meter is on the premises, however, the ‘undertakers would 
obviously be prepared to give a supply, and during that time could 
compel the consumer to fulfil his contract. 

In view of our answer to questions (1) and (2) it is unnecessary 
to reply to (4). 


E MÀ 
CURRENT SPECIFICATIONS. 


XCIL—ILFORD ELECTRIC TRAMCARS. 


SUMMABY. 


Extent of Contract.—Supply of (a) 12 56-passenger complete 
electrically equipped tramcars; (b) six 69-passenger electrically 
equipped cars ; (c) four 32-passenger trailer cars. 

Types of Car Bodies.—(a) To be double-decked, with reversed 
staircases, suitable for 4 ft. 83 in. gauge, to seat 56 passengers, 22 
inside and 34 outside; (b) to be double-decked, with reversed stair- 
cases, to seat 69 passengers, 30 inside and 39 outside; (с) to be 
single-deck open summer type trailer cars with platform, and seat- 
ing accommodation for 32 passengers. 

Types of Trucks.—(a) To be of four-wheel type, supported by 
eight spiral springs and four double-leaf springs; (b) to be of 
maximum traction type, two trucks being provided for each car 
body in accordance with usual practice ; (c) to be of steel of usual 
design offered for trailer cars. 

Length of Wheel Base.—For standard four-wheel truck 6 ft., for 
maximum traction type 4 ft. 

Diameter of Whels.—To be 30 in. in the case of all driving 
wheels, and maker's standard in the case of the pony wheels of the 
maximum traction truck. 

Wheel Guarantee.—W heels giving out before baving run 30,000 
miles, other than by stripping the flango, to be replaced by con- 
tractor free of charge. 

Life Guards.—Of approved type, to be provided for each car. 

Drakes.—Of maker's standard type, if approved by the engineer 
as satisfactory, to be fitted to each car. 

Type of Motor.—Two motors to be provided per car, each capable 
of exerting a tractive effort of not less than 1,100 lbs. at ihe peri- 
phery of a 30-in. wheel when the car is travelling at a speed of 
not le:s than 8 miles per hour. 

Ratio of Gearing.—Not to exceed 5 to 1. 

Permissible Temperature Risc.—Not to exceed 100° Е. above sur- 
rounding atmosphere after one hour's run at full load, and 140? F. 
above surrounding atmosphere when 47 amperes has been passed 
through motor for a period of one hour. 

Pressure Test.—2, 000 volts alternating current for а period of one 
hour. 


Controllers.—To be of the series-parallel type, fitted with elec- 
trical emergency brake. 

Trolley.—To be of the swivelling-arm type, fitted with trolley 
head of Woods or other approved type. The tension on the wire 
to be adjustable by hand, between 20 and 30 lbs. 

: Equipment Accessories.— The usual accessories to be provided and 
fitted on the car. 

Brake Tcst.—After delivery, each car to be tested by running a 


trial trip fully loaded. The brake to be capable of bringing a fully 


loaded car to a standstill on the level within a distance of 50 yds. 
when running at a rate of 12 miles per hour. 

Bogie Cars.—To be fitted with electrical equipments of similar 
type to those on cars specified above. 

Specified Dates of Delivery.—To be stated by tenderers for each 
type of car. Early delivery is essential. | 

Penalty for Late Completion.—One per cent. of total contract su 
for each week late. f 

Terms of Payment.—During progress of work up to 80 per cent. 
of value of work delivered and executed on site, 10 per ceut. on 
completion, 10 per cent. at end of 12 months' period of main- 
tenance. ` 

Stipulations as regards Removal of Foremen.—Satisfactory. 

Stipulations as regards Conditions of Labour.—Acceptable. 

Sureties.— Two to be provided to be jointly and severally bound 
with successful tenderer ina sum equal to 20 per cent. of contract 
price. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders —March 24th, 1902. 

Tenders to be Liable to Acceptance.—Up to April 30th, 1902. 


This specification is issued by Mr. W. C. C. Hawtayne, M. I. E. E., 
the consulting electrical engineer to the Ilford Urban District 
Council. 

A total of 18 completely equipped tramcars are required, as well 
as four open summer trailer сагв, and early delivery is specified to 
be of great importance. 

It will be noticed from the above summary that the technical 
requirements are fairly and clearly stated, and that they are of 
such a character that they may be met by makers' standard appa- 
ratus in nearly every instance. 

A guarantee is demanded that the wheels shall be capable of 
running 30,000 miles without renewal. 

No information is given asto the gradients existent on the route, as 
the tractive effort specified for the motors is expressed as a definite 
figure at a definite speed; but it would appear that the motors 
required to fulfil the demands of the specifications аге very suitable 
to cope with the work to be done. 

The specified test for the brake can doubtless be met by the 
various makers of this type of apparatus. 

Referring to the general conditions, we should recommend ten- 
derers to stipulate for a penalty of 1 per cent. per week of thc 
value of each car late in delivery. This is usual in traction con- 
tracts, and is fair, for each car being complete in itself, and ready 
in every sense to be put into beneficial use, it does mot secm 
equitable to demand from the contractor for the late delivery of, 
вау, one or two cars, a penalty calculated to a large extent upon the 
value of cars at that time actually in the beneficial use of the pur- 
chaser. 

The arbitration clause is satisfactory, being based upon the model 
clause as agreed upon between the Municipal Electrical Association 
and the Electrical Plant Manufacturers' Association. 

Tenderers should carefully read the maintenance clause before 
sending in their offers; on the whole, the specification is well 
drafted, and the conditions such that they mav be accepted without 
incurring upon the manufacturer any undue commercial risk. 


NAVAL BOILER TRIALS. 


Tun report of the Boiler Committee's trials of H.M.S. 
Hyacinth, Minerva, and R.M.S. Saconia, has been issued in 
full, and shows that the older Minerva has beaten the new 
Hyacinth on all counts, and more particularly on the general 
counts of safety and radius of action. We take it that these 
two points are the main points to be considered in the British 
Navy. 

Every possible credit has been given the Hyacinth in the 
report, but it is at the same time pretty plainly intimated 
that as the Admiralty is in a sense on its trial, the best has 
been very properly done to ensure that the Belleville boilers 
of the ship should justify the Admiralty’s policy. Yet 
despite the care exercised, the result is what we anticipated. 
We do not doubt that every endeavour has been made 
to render this boiler a success. Even the press has not 
been unwilling to give it a lift, and a recent article 
in а daily paper, professedly written by “ Ап Engineer," 
claimed that the boilers of the Powerful were doing 
well, and we believe in the same article they were 
stated to be in splendid condition. The humour of the 
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article, however, lay in the condemnation of the many 
denunciations of the boiler as anonymous. It appears that 
praise віопе may remain anonymous. Perhaps “Ап 
Engineer” will now disclose his identity? The trials 
reported were carried out at 2,000, 5,000 and 8,000 н.р. 
The Minerva had an additional run at 5,000 н.р. to show 
the effect of retarders in the tubes, and the Hyacinth had a 
fall power run at 10,000 н.р. There was also а run out to 
the Mediterranean at about 7,000 H.P., and a race home 
from Gibraltar to Portsmouth. The Sazonia was tried as an 
outside comparison between the Mersey and Queenstown. 
Needless to say, she had cylinder boilers ; the Cunard Com- 
pany believes in combined safety and economy. 

The boilers of the Minerva are cylindrical and carry 
155 lbs. pressure. She has triple-expansion three-cylinder 
three-crank engines with closed stokeholds and 0°5 in. air 
pressure. 

The Hyacinth hag four-cylinder four-crank triple-expan- 
sion engines and 0°25 in. air pressure and closed holds, and 
has sundry devices for economy in the way of exhausting the 
auxiliary engines to the low-pressure receivers of the main 
engines, She carries 320 lbs. pressure. The high-pressure 
cylinders of the Minerva were re-bored for the trial. The 
Hyacinth is new altogether, yet five months’ work was spent 
on her to get her up to concert pitch. 

The Sazonia has four-cylinder four-crank quadruple 
engines, and carries, we believe, safely, 210 lbs. pressure—a 
pressure that many water-tube faddists say cannot be carried 
by cylinder boilers. She has Howden’s draught system, and 
works at 9,000 to 10,000 н.р. All these vessels used Welsh 
coal of equal quality. We need not detail the methods of 
taking records and analyses. The great trouble experienced 
at sea is loss of water; hence the employment of evaporators 
to make good the shortage. In the early trials the Minerva 
burned coal at а lower rate than the Hyacinth per square foot 
of grate, but at 8,000 н.р. theconsumption of the Minerva was 
very high— 80:3 Ibs. as against 19:8, owing to her smaller grate 
area, and at 10,000 H.P. the Hyacinth only burned 27:2 lbs. 
The thermal efficiency of the older boiler was lower than 
that of the water-tube boiler at every power, and this is 
attributed to high funnel temperature and excess of air. 
We can understand the excess of air part of the argument, 
but the high funnel temperature is not a cause but an effect 
of non-efficiency, and is due to lack of heating surface to 
absorb heat; the Minerva’s efficiency was raised from 
61:4 to 68°4 percent. by using retarders in the tubes, or, as 
we should prefer to call them, radiators or mixers. These 
improved the evaporation and reduced the draught necessary 
at the same time, and diminished the temperature of the 
flue gases by nearly 130° F. On the long voyage trials the 
Minerva’s boiler efficiency appears equal to that of the 
Hyacinth’s. The latter’s boilers showed 77:2, 71:8 and 73:8 
per cent. efficiency at the preliminary trials. 

The Sazonia showed 82°3 per cent. and a from and al 
evaporation of 12:33 lbs. of water, which is hardly credible, 
but we observe a funnel temperature of only 396? and a 
weight of coal of 20:6 lbs. рег ва. ft. of grate per hour, and 
oo liberal heating surface than in either of the Navy 
ships. 

The naval stoker is credited with better work than the 
merchant stokers, despite the less favourable results, but the 
Saxonia had a fan-induced draught and air heating, which 
robbed the funnel of about 100° temperature; even 
without this the голій would only have rejected its gases 
at 491°, | 
- The weights of machinery and water in the Minerva are 
only 90 tons in excess of the Hyacinth weights. 

Water losses were the serious faults in the Hyacinth. The 
Saronia lost 2°76 tons per 1,000 н.р. per 24 hours. The 
Minerva lost 2:1, 2:0, and 3'7 tons, and the Hyacinth 5'5, 
2:9, and 5°3 tons, and finally came out very badly on the 
long runs. Thus on one occasion we are told that “all the 
evaporators, which are equal to 96 tons of water per 24 
hours, were working, and 130 tons were taken from the 
reserve, and 25 tons of drinking water," to make up losses 
which amounted to 8:9 tons per 1,000 н.р. per 24 hours. 

The radius of action of the Hyacinth was 1,810 miles 
only; this was fixed by water consumption and faults, 
and not by coal. The Minerva's radius was 2,640 miles, 
and she had water in stock at the end of this run more 


than double the amount.made by evaporation. The better 
performance of the engines of the Minerva over those 
of the Hyacinth may be due to dryer steam. This would 
explain the lower efficiency of her boilers, for it was probably 
wet steam that showed up the evaporation of the Hyarinth 
as better than it perhaps was. We place no reliance on the 
steam wetness tests. These never are reliable. No one has 
yet shown an incontestable way to gather correct samples of 
steam. 

Water losses are set down as a very serious fault, and 
there was also a burst tube to the discredit of the Belleville 
boiler. This had been red-hot. The water-gauge indications 
were absolutely untrustworthy. 

Looking on the difference of 90 tons of total weights of 
the two ships, this is more than nullified by the extra water 
to be carried to make up the losses of the Belleville boiler. 
Indeed, on the run home, coal alone accounted for 90 tons, 
and there was also 60 tons more of water. There were in 
all about 150 leaks developed in the run home in the 
Hyacinth, and these leaks are considered to be inherent to 
the type of boiler, for all the experience gained with 
the Belleville boiler has failed to cure this persistent 
leakage. 

As regards the J/inerva, there was really nothing wrong 
with her, except that the ferrules of the tubes were partially 
closed by bird-nesting, due to slag particles adhering, and 
calling for a gradual increase of air pressure up to 1°5 in. 
But this did not, of course, injure the boilers. All the 
extra pressure is expended at the throttled tubes, and does 
not mean increased combustion. Moreover, steam was got 
up by the Minerva actually in less time than by the Belle- 
ville boiler, though there were no fittings for circulation to 
enable this to be done more safely. This is a sad blow 
for the thick and thin supporters of the Belleville boiler. 
No matter its smokiness, its danger, its lack of economy, 
its priming, was there not always the crowning mercy of 
quick steaming? Have we not been told ad nauseam of the 
magnificent victory of the United States fleet outside 
Santiago when caught napping by the Spaniards? The latter 
might have sent Uncle Samuel to the bottom with his cold 
kettles, but preferred to run away instead, and Uncle Samuel 
got his pots boiling, and finally caught his fleeing foe. But 
even this fancied quicker steaming has received a somewhat 
knock-down blow, though, of course, less water contents 
must tell. i 

One of the most serious defects of the Belleville is the 
wonderful falling off in efficiency with age, if a year and 
8 half can be called age. 

The contractor's trials of the Hyacinth, in November, 
1899, show coal consumptions per H.P.-hour of 1:72 lbs., 
1:48 lbs., and 1:59 lbs., whereas in June of 1901, the Com- 
mittee find 2:03 lbs. for the small power, and 1:84 lbs. and 
2:11 lbs. for the larger powers, an increase of 18, 24 and 32 
per cent. respectively. Now in the Minerva the contractor's 
tests showed 1°71 lbs. and 2:10 lbs., against 1°74 lbs. and 2°42 


. lbs. found by the Committee ; increases of 2 and 15 per cent. 


only in nearly five years of wear and degeneration, an average 
of 8'5 per cent. as against 21 per cent. in the Hyacinth, 
This is, apparently, the case with all the Belleville ships. 
It seems to be a fatal defect that is seen to run through 
all the Belleville ships where records have been submitted to 
the Committee. 

It appears that the tube which burst in No. 10 boiler was 
in the very element which carried the water-gauge glasses. 
This appeals to the Committee as proof of the absolute 
untrustworthiness of water-gauge indications in the Belleville 
boiler. The engineer's log states that the tube burst with 
water at three-quarter glass. The nipple of this element was 
clear, yet several of its tubes became red hot! So hot, 
indeed, that the steel softened and extended into a large 
swelling before it burst with a rent 8 in. x 8 ш. The 
material was excellent. Indeed, if it were not for excellence 
of material the Belleville boiler would long since have failed 
badly enough to have compelled even the Admiralty to 
realise its true value. It makes one smile to think that 
even as it is, a Committee of Engineers is needed to 
Say that the Belleville boiler is what it is. 

The fact that a ship will run with such a boiler on a con- 
sumption of about 2 lbs. of coal per H.P.-hour only points to 
the fact that steam may be raised, not always uneconomically, 


— — ———nn$Ó— — IM — ÍÁ——9'—nnÁá——ÀP!€—  ÓÁ——P——H——M— À— DÀ ÍÓPJ—Ó——Hü mas 


Vol. 50. No. 1,267, Maren 7, 1902. THE ELECTRICAL REVIEW. 


407 


in boilers, the principles of which are vicious and unsafe. 
Much has been made of the output of the Belleville boiler as 
thongh this, at times fair, could be taken as proof of the 
boiler’s general excellence. Even if the Belleville boiler were 
the most economical of boilers, this would not warrant the 
overlooking of its extreme danger. The run home from 
Gibraltar shows that the Belleville boiler, apart from its 
unsound principle, has not even the mechanical excellence 
of tightness, but is so much of a sieve that its use 
adds largely to the gross weight of machinery and stores 
necessary to run home from our nearest out-station, 
or even to enable that run to be made at speed under 
ordinary conditions of water storage without using sea 
water, a bad thing for a Belleville boiler. It is a curious 
commentary on the conduct of the Government that our 
contemporary, Engineering, im the same issue as it reprints 
this report, condemning the Belleville boiler, prints a descri 

tion of the new cruiser Good Hope, which is stuffed full of 
Belleville boilers, and will, we fear, prove a failure, as have some 
of the other big cruisers. A ship with Belleville boilers may 
run an excellent trial trip without bursting any of its tubes 
even when, as is morally certain, many of them have 


approached, or even passed, a red heat, but this is no 


guarantee of future safety. The Muline did not have the 
luck even to deliver herself over to the Government out of 
her builders’ hands. A run without accident is a magnifi- 
cent tribute to the boiler makers and to the makers of the 
tubes. The absence of accident is simply a question of 
time. When circulation is at fault the tubes must become 
hot, and their failure, sooner or later, is inevitable. 

It seems extraordinary that the Minerva gob steam up more 
quickly than the Hyacinth. Is not this to be accounted for 


partially by the fact that Belleville boilers have to be worked ` 


so easily, that there are so many of them as to reduce their 
fancied superiority in respect of small water contents to little 
or notbing ? In any case it is apparent that, except for 
home waters, even this solitary advantage of less weight is 
entirely negatived by extra coal and water. 

Referring to the boilers tried by the Admiralty, a con- 
temporary calls attention to the fact that none of them are of 
English origin, as though this were a cause of shame. Here 
are some of the names—Belleville, Dürr, Babcock, Niclausse. 
The shame is the Admiralty's for going to the foreigner. 


Certainly of British boilers, the Haythorn and Petersen. 


are fully equal to those named, not to mention Thorneycroft 
and Yarrow, and that latest of all, which has been built on 
correct furnace principles also, viz., the Weir. 

Great Britain has very little to learn from foreigners in 
respect of boilers, and would have been safer to-day had she 
never been foolish enough to place herself at the mercy of so 
unscientific and unsafe a structure as the Belleville. We 
wonder what was the true reason for adopting the Belleville 
boiler. We can hardly give credence to any statement that 
it was recommended by an engineer. | 

. It is а carious thing that while the Admiralty are playing 
chuckstones with the British Empire, another Government 
department, the Board of Trade, refuses passenger certificates 
to vessels with water-tube boilers, except under very onerous 
and impossible conditions. This, we believe, is why the 
water-tube boiler of a Clydeexcursion steamer is now at work 
in South London. The steamer could not afford to lie off 
in the height of the season, as she would have been compelled 
to do. Yet the boiler to which we refer is infinitely safer 
than the Belleville. 


NOTE ON SUBMARINE CORE. 


By ROLLO APPLEYARD. 


Ix the design of submarine core it is often of interest to 
determine the effect, upon the capacity and dielectric resist- 
ance, of adding or subtracting a given weight of gutta-percha, 
вау 1 10. per nautical mile, for соге of a given type. In 
other words, for a submarine core of which the conductor is 
of fixed diameter d inches, and weight w, lbs. рег N.M., 
and of which the dielectric is of diameter p inches and 


weight w lbs. per N.M., we require to find an ехргев-. 
sion for the change in log > produced by adding or sub- 


tracting llb.of dielectric per М.М. The weight in Ibs. of a 
nautical mile of straight copper is approximately 23,502 x. 
(section in sq. in.) The weight in lbs. of a nautical 
mile of gutta-percha is approximately 2,641 x (section in 
sy. in.) In the case of a stranded conductor, however, an 
allowance must be made for the length of “lay” ; this will 
be different for different types of conductor. But for 
ordinary types we can assume that the allowance is constant, 
and derive from the above figures the relation 


р? = 0°0004821 w + 0°000054717 %. 
Hence, by differentiation, we have 


0:0004821 

So ww 

D oc W (1) 

Now let y = logy, - d where d is constant. 

dy 1 

“dp = р 190 
d 
dy = => logio e. (2) 


From (1) and (2) it follows that 
d 0°0004821 x 0:43429 
Y — — — 
2 p! 
0:0001047 
S dy = n dW. 
Putting d w = 1, we obtain an expression for the change 


aw 


in log 7 produced by 1 lb. difference in w, i.e., 


0:0001047 
dy = н 
For example, for the ordinary 107/140 core, n = 0:271, 
0:0001047 
that dy = -  -;— = 0:001426. 
so that dy 2715 0:001426 


The actual log , for 107/140 соге is 0:494433, hence 
( 


the log = for 107/141 should be 0:494433 + 0:001426 = 
0:495859. The value of D for 107/141 is 02717, and 


log 3 calculated from this value is 0495822. The differ- 


ence between these two results is negligible ; it arises partly 
from the fact that D is here only stated to a few decimal 
places, and partly because 1 lb. is a somewhat large value to 
assign to d w. It is interesting to note that the rate of 


change of log " is inversely proportional to the square of 
the diameter of the dielectric. The rate of change is, 


therefore, inversely proportional to the weight of the 
dielectric, the conductor being constant. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1903. 


Compiled expressly for this journal by W. P. Taomrson & Oo., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


8,967. ‘Improvements connected with electrically connecting tram and 
like rails." G. Н, ARcHER. February 17th. 

4,092. "Improvements in and relating to electrical distributing systems.” 
L. ANDREWS. February 17th. 

4,043. Improved means for making electrical connections" С. HAMILTOX. 
February 18th. 

4,044. The new street conduit electrio trolley system for tramcars." 8. 
Buicut. February 18th. 

4,054. “Improvements in terminals for secondary batteries.” Н. Raxs- 
воттом and J. M. RicHARbpsoN. February 18th. 

4,001, “Improvements in electric arc lamps." J. A. Heany. February 18th. 

4,007. ‘Improvements in magnet cores, applicable todynamos, transformers, 
and other electro-magretic apparatus.“ R. L, WILL and J. А. Ewing. Feh- 
ruary 18th, 


t 
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4,104. “ A new or improved device for preventing accidents in connection 
with electric tram ways and railways.“ B. KLEIN. February 18th. 

4,134. Improved revoluble telephone mouthpiece.” F. W. MoENNINGHOFF. 
February 18th. (Complete.) 

4,161. “Improvements in the lighting of electric cars operated by the over - 
head conductor system," H,McGirLivRAY. February 18th. ` 

'4,180. "Improvements in electrical synchronism indicators.” K. EDGCUMBE, 
E. I. EVERETT and Е. Punca. February 18th. 

4,188. An improved device for use in connection with trolley heads of elec · 

overhead tramcars acd the like." W. Barry. February 19tb. 

4,254. “Improvements in or relating to electric cells or batteries." Н. Н. 
Laxe. (Société Anonyme Le Carbone, France.) February 19th. 

4,262. “Improvements in or relating to telegraph instruments.“ 
NINGHAM. (E. Bing and Н. Nevill, Brazil.) February 19th. 

4,274. “Improvements in or relating to electric cells or batteries." Н. Н. 
LAKE. (Société Anonyme Le Carbone, France.) February 19th. 

4,285. “Improvements in sockets for incandescent electric lamps." THE 
Yost MrLLER Company. February 19th. (Complete.) 
4,857, "An improvement in flexible electric conductors." Вгкмех< Bros, 
AND Co., LiMiTED, and W. DItEsELHORST. ~ February 20th. (Complete.) 
4,368. “Improvements in microphones for high tension currents." 
LARD and E. DucnETET. February 20th. (Complete.) 

4,8974. “ Improvements in or relating to electric arc lamps." J. S. Rid x 
and E. EisNMann. February 20th. (Complete.) Р 

4,416. “А device to prevent sparking on overhead electric trolley lines.” 
А. Н. Mavgs. February 21st. 

4,426. Horizontal adjustable pendant electric light fittings.” 
Kimpton. February 21st. : | 

4,445. Improved automatic telephone system." E. A. FALLER. February 
zist. (Date applied for under Patents, Act, 1901, August 22nd, 1901, being date 
of application in United States.) (Complete.) 

4,468. '* An improved electric switch." H. Fa DAV. February 21st. 

4,478. "Improvements in electric railways.” J. SWINBURNE. February 22nd. 

4,496. Ар electro-magnetic gravity pin indicator, telegraphic.” W. Hay- 
DEN. February 22nd. 

4,520. Improvements in or relating to electric batteries.” V. G. APPLE. 
February 21st. (Complete.) 

4,521. “Improvements in or relating to storage batteries.“ V. G. APPLE. 
February 22nd. (Complete.) 

4,522. Improvements in or relating to electric ignition apparatus for internal 
combustion engines." V.G. APPLE. February 22nd. (Complete.) 


H. Cun- 


H. J. P. 


PATENTS EXPIRING. 


We are informed by Messrs. W. P. Thompson & Co., that in the year 1888, 
428 complete вресійса'іопв were filed. Of these that bear the date January, 
February and March, only 10 were maintained to run their full tei m, ard, being 
of considerable intercst, we give short abstracts of them below: 


$66. ''improvemente in efectrio aro lamps." С. D. Abel. (Siemens & Halsko.) 
January 9th, 1858. Relates to aic lamps. The upper carbon holder is sus- 
pended by & conducting band, &c., from a spring barrel or weighted pulley; 
the pulley or b«rrel is mounted on а pivoted frame which also carries gear- 
ing connecting the barrel with an escapement or its equivalent, and is attracted 
to the armature of a shunt electio-magret. When the arc becomes too 
long, tbe armature is attracted against the pull of a *pring, the escapement 
lever is withdrawn from a stop and the carbon holder falls, partly by thedescent 
of the axis of the barrel а: d partly by the rotation of the latter. To compen- 
gate for the lessening of the weight of the carbon as it is consumed, a spring 
strains а cord which passes over а pulley and becomes wound on a spindle ss 
the barrel revolves во as to exert а gradually increasirg downward pull on the 
frame. 


1,9393. ‘Electric apparatus for use either as an electric motor or 20 an electric 
current moter.” F. Borel and E. Paocaud. January 30th, 1888. Current and 
quantity meters. Relates to motor apparatus used with alternating or inter- 
mittent currents, which consists of an iron disc which is magnetised by а вог, 
rounding coil and acted on by the poles of edjacent elcctromagnets, which may 
be in series with the other cofls or in shunt. In one arrangement an iron disc, 
mounted on an axis is surrounded by coils, сс, Two end coils, e e, are situated 
at the sides and have bars, d d, connecting their cores. These coils, e e, and 
the coils, с c, may be in the same ой cuit ard in series or in parallel, or may be 
otherwise arranged. The effect of the changes of polarity is to make the dise 
revolve in one direction. Thus, it may be used as a motor, or, if the rotation 
of the axis is resisted by a spring, the ај paratus may be used as а current 


meter; for a quent. meter the axis is connected to a counting apparatus. 


The apparatus may be variously modified; in one form the coils, e e, u ay be 
replaced by an iron blade which is within the action of the coils, c c. 


1,843. Improvement ia rheestate aad rheotomss." J. C. Mewburs. Dated 
February 17th. 1888. Relates to liquid rbeostats and rheo'ome:, ard consists 
mainly in (1) The use of water save in excepticnal cases; (2) The continuous 
renewal ot the liquid; (8) Preventing contact of the electrodes in the liquid, the 
rheostat being cut out when necessary by completing the circuit outside the 
apparatus; (4) breaking the circuit by withdrawing one or both of the electrodes 
and (6) The use of cheap metals such as iron or lead for the electrodes. 


1,861. ''imprevemente in prapbophonse er lastramente for 3 repro- 
facing opecoh aud other sounds.” J. Y. Johnson. (Volta Graphophone Со.) Dated 
Relstes to the apparatus described in 


ebruary "tb, 1888. Saba ary ore 
Specification No. 6,027, A. D. 1886, in which the record ів cut or graved by a cute 
ting-style on a tablet of paper covered with war, &o., the tablet being mounted 
on a rotating cylinder, and the recorder bein moved along the tablet by means 
of a feed screw. In опе arrangement the tablet holder is mounted on а shaft in 
a vertical standard, and is driven by gearing from the main shaft. The bolder is 
slightly tapered ғо that the wax cylinder jams tight when pressed on; it is pro- 
vided at each end with collars forming bearings; one collar ів grooved to avoid 
endwise motion, and both are held place by pins and leaf springs. The 
gear-wheel is connected to the shaft by means of a yielding connection, suchas 
acurved spring. Insome cases the cylindrical holder is dispensed with, and 
the tablet is held between two discs. The feed-screw is enclosed in a sleeve on 
which run the wheels of the carriage for the recorder or reproducer. The 
carriage has an arm passing through а slot in the tube carrying a half-nut in 
which the feed screw engages. The reproducer is shown attached to the 
carriage through scckets; ап arm carries a counterweight. By means of thumb 
plates placed one over the other, the nut can be removed from the screw, and 
the stole fromtbetablet by one motion. A finger is fixed to the carriage by 
means of which the i is set to any required point. The recorder is 
similar to that described in the above-mentioned specification, but the sound 
conveying рв: варе is divided near the diaphragm into a number of branches of 
equal length communicating with different points of the disphragm 
cutting-style has a flatend. The reproducer is also similarin its main features; 
а light spring bears upon the reproducing style, which is in the form of a lever, 
and connected to the diaphragm by a thread. The hearing-tube communicates 
through a fixed tube with a pair of tubes, each of which has a pair of ear pieces 
shaped to enter the outer ear, and hang from the ridge of it, similarly two 
speaking tubes are attached to the recorder. The mechanism is started or 
stopped by a clutch actuated by a rocking shaft, and two press buttons. A 
rotary brush carried in a frame, is arranged so that it can be brought up by hand 
to the cylinder when the wax shavings are to be brushed off. A comb or saw- 
edged plate is placed near to break up the cut shavinge. When two records are 
to be made simultancously the apparatus is duplicated; two tablets and two 
recorders with a common mouthpiece and carriage are employed; and the 
carriage is permanently attached to the recorder. 


R. GAIL- . 


„and the 


1,861a. “A sound conveying tabe for telephones hophones and 
Instruments.” J. Y. Johnson. Dated February 7th, Ines Telephones. пона 
phones. In instruments such as telephones, graphophones, or the likein which 
& sound-conveying tube is employed to conduct speech, &c., to a diaphragm for 
the production of a record or for transmission, a cocical deflector is provided, 
which leads the sound vibrations through passages to slots in а disc held in a 

ring with a flange carrying the diaphragm. 
H. H. Lake. 


2,246. ‘Improvements relatiag to dynamo-eleotrio machines.” 
Dated February l4tb, 1888. Armatures.— Relates to special winding for drum 
armatures, and consists in using & series of coils, counterparts of esch other, 
which are built up removably on the core. One arrangement in which the 
armature has 36 coils with two convolutions each is described. One of tho:e 
coils, which are all counterparts of each other, is shown. The coil is in two 
parts, each of which is similar to the other but of smaller dimensions, so that 
the smaller part of one coil may pass through the larger parts of others. The 
sides are parallel to the axis of the armature, and the parts are arranged sym- 
metrically round the core, each smaller side being between two larger sides. As 
this armature is for а two-pole machine, the two sides of each coil are rituated 
diametrically opposite each other. The ends of each coil are curved in evolutes, 
80 that when the coils are put together their ends may lie side by side tym- 
metrically. The ends of each coil are bent over for connection with the com- 
mutator segments. The coils when arranged on the core are held in position by 
movable pins. A modification is described for winding the armature of a four 
pole machine. In this case each coil only extends round one-qoarter of the 
circumference of the armature. The coils are similarly arranged to those of 
the one described above. There may be four convolutions in each coil, and 
these convolutions may be arrangedin two layers. In another arrangement the 
smaller half of each coil lies next to the core, while the larger rests on an inner 
portion of another coil, In another arrangement there are four convolutionsin 
each coil, and the sides are arranged alternately. There may be eight or 12 
convolutions in each coil, and these may be arranged with their larger portions 
over the smaller portions of others, the latter being in contact with the core. 
The coils may be wound on special formers. 


2,318. “Improvements in dysamo-electrio machines." 8. Z. de Ferrantl. Dated 
February 15th, 1888. Relates to switches, cut-outs. The switches and fuses 
employed in connection with a special form of alternating current dynamo 
are enclosed, each in a case locked by an electro-magnet in the exciting 
circuit, so that they cannot be handled while the exciting current is passing. 


3,963. “improvements In the method of and э tue for heating, hardening 
and tompering metallio wire.” W. Holland. Dated March 14th, 1898, Wire to be 
hardened, anncaled, or tempered, is heated by an electric current. One 
arrangement is described for heating, hardening and tempering, but is too long 
and complicated for the purpose of abridgment. 


4,346. ‘‘improvemonts in the method and apparatus for distrihuting eleot юа! 
energy by alternating currente from oentra! etations.” d. Kapp. Dated March 
21st, 1888. Distributing, regulating, switches. Relates to a system of electric 
distribution by means of alternating currents and electric transformeis acting 
with regulating transformere. The specification cannot be wel abridged 
without reference to a drawing. 


6,481. “Improvements relating to electrical transmission eof power and te 
apparatus therefor.” Н. Н. Lake. (N. Tesla.) Dated May Ist, 1888. Distributing: 
Relates to the transmission of energy by using electromotors with two or more 
independent circuits connected up to separate circuits on the armature of an 
alternating current generator. Numerous forms and arrangements of appa- 
ratus are described. One arrangement is shown in which a core is ring-shaped 
and is wound with four coils, the opposite pairs being connected in series to two 
pairs of collectors, which, through contact rings, receive currents from two 
separate coils, on the armature of the alternating current generator. By this 
arrangement the poles of the ring progress yely advance and the magnet is 
made to rotate about its axis at a speed equal to, or in proportion, to thatof the 
armatore of the generator. The magnet may be replaced by an electro-magnet 
supplied by а separate current. In another form, the armature ring rotates 
within a sheet of iron constituting the fleld magnets and is constructed with 
two coils ar rar бей st right-angles on a drum-shaped core, and bas its coils 
connected by & double set of collectors and contact rings with the separate 
coils of the generator. In another form, the motor consists of a magnet 
rotating within a stationary ring of magnets with three pairs of poles having 
coils connected with three separate coils on the generator armature. In another 
for the motor has a rotating magnet enclosed by two flat coils arranged at right» 
angles, and the generator has a stationary pole armature with its pairs of coils 
connected to the separate flat colls of the motor. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompeon 
and Co., 823, High Holborn, W. C., and at Liverpool, price, post free, 9d 
(in stamps). 


10,137. '' Improvements in or connected with eloctrie lamps." R. Krays. Dated 
June Ist, 1900. Incandescent lamps: incandescent aro lamps. А magnesia 
incandescence body, as described in Specification No, 19,424, д.р. 1897, an 
preliminary heater therefor, are both connected at oneend toone terminal, their 
other ends being connected through separate terminals to an ordinary hand or 
automatic switch, by which ourrent may be cut off from the heater when the 
magnesia body has become incandescent. An ordinary incandescent lamp may 
be connected in parallel with the heater, to give light during the preliminary 
heating of the magnesia body. Тһе preliminary heater may be a platinum wire 
от an aro produced between carbons, the parallel lamp not being necessary 
when an arc is used. 4claims. 

10,142. “improvements la printing-telegraph apparatus.” 0. Murray. Dated 
June 1st, 1900. Printing-telegraph a ees ЧЕНЕ aerated so that a record, pro- 
duced in the form of a perforated strip of paper, is employed to control 
the action of a type-writer or type-setting or type-casting machine. 8 claims. 

10,172. “improvements la apparatus for starting and coatreiling electric meters.” 
T. Preece. Dated June 2nd, . A motor starter and controller is provided 
with an electro-magnet for firmly holding tbe sliding contact-arm in any 
required position on the series of resistance cr field-winding contacte when the 
circuit is closed, and for releasing it when the circuit is broken, the said electro- 
magnet being also employed for throwing in or out of gear the mechanism by 
which the contact arm ів actuated. 4 claims. 

10,181 Means for electrically gonerating steam." С. E. Griffing. Dated June 
2nd, 1900. A boiler is heated by passage of current through conductors in 
internal tubes, and surrounding its cylindrical shell, the feedwater being pro- 
jected against these from sm erforations in the underside of parellel tubes. 
The current is supplied from а dynamo, diiven at first by а gas or gasoline 
аршы and afterwards by a steam engine, supplied from the boiler itself. 7 

10,216. improvements relating to electrical ignition devices appiloable te Internal 
combustion and like machinos.” J. A. McMullen. Dated June 2rd, 1900. Ore or 
both of the conductors to the sparking points of an electric ignite are made 
hollow for the circulation of water to cool the sparking points, and prevent 
premature ignition. 8 claims, 

10,219. ** improvements in electric energy meters.“ W. L. Wise.  (Lux'sche 
Industriewerko Actiengeselisokaft; Ludwigehafen a Rhino, Germany). Dated Jone 
2nd, 1900. А motor meter has stationary main current field coi!s and an open 
coil commutator armature. Preferably three coils are used, secured on the 
sides of two small triangular blocks placed at the proper distance apart on the 
armature spindie. Each coil may extend witbin the next one in order. Опе 
end of each coilisconnected to a section of asmall commutator in the pressure 
circuit, the other ends being connected together. To prevent sparking, cach 
armature coil has an additional closed winding, or two stationary closed circuit 
coils are placed diagonally in the main field. The meter may be used for alter- 
ae currents of any frequency, or continuous currents, without alteration, 
З claims, 
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sub-station, in the street, or anywhere, should be “ looked 
after" by someone who is likely to know more about 
the matter than a Coroner. We mention this latter hard- 
worked official, because Major-General Webber would scem 
to prefer to let à Coroner and his merry men settle whether 
blame is to be attached to employers in case of a fatal 
accident. 

Some sub-stations have been death-traps, and so have some 
switchboards also. Surely, five switchboard accidents in a 
year (1900) shows that switchboard attendance is a some- 
what dangerous occupation. 


Let us look for a moment at a sensational article which 


appeared as a * Special" in the Pall Mall Gazelle of tle 
6th inst. 
to correct any of its original phraseolog y:— 


The published reports of the paper read a few days ago, before 
the Institution of Electrical Engineers, by Mr. A. P. Trotter, elec- 
trical adviser to the Board of Trade, omitted to describe the interest- 
ing practical demonstrations with which Mr. Trotter accompanied 
his theories. Mr. Trotter lectured on “ Electric Shocks at 500 
Volts"—the standard pressure by which British electrical railroads, 
the Central London Tube“ among the number, are worked. It 
was his aim to prove that, except under extraordinary conditions, no 
~:rious danger need be anticipated from a shock of this strength. 
Popular belief to the contrary he set down as due to ignorance, aud 
t» “modern journalistic sensationalism,’ although it was admitted 
that even “the technical press and eminent practical electrical 
traction engineers seem to have a horror of 500 volts." 

To show that all this was mere superstition," Mr. Trotter had 
provided himself with a complete section, about 6 ft. in length, of 
the Tube track, specially prepared and tested by Major D'Alton, 
chicf engineer of the Central London Railway. This section was 
placed on the lecture platform, and a current of 500 volts turned 
into the centre rail, which (as in the“ Tube“) was uncovered. Mr. 


Trotter first stocd with one foot on the current and one on tle 


outer rail without experiencing any shock. He then deliberately 


sat down upon the live rail, and lay with part of his body on an 


outer rail and part on the live rail, equally without sensation. The 
ordinary evening dress wach he wore was apparently ‘sufficient to 
resist shock. 

Next, having removed hia dry boots and substituted shoes which 
had been in the wet for about two hours, he stepped on the rails 
again with a negative result. Ou touching the live ral with his 
finger while in this position, however, he received a smart shock, 
sach as one receives from the familiar galvanic battery. Finally 
having soaked his handkerchief in water and placed it on the live 
rail, he was able to sit on the outer rail aud touch the handkerchief 

b 


We reproduce it in its entirety, without attempting 
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with his naked hand for varying intervals, experiencing only 
" slight pinpricks, without any perceptible after-effect.” 


Now the first thought which would strike one on reading 
this instance of * modern journalistic sensationalism " is, 
from where did Mr. Trotter get his 500-volt pressure ? | 

It was from a testing battery of Messrs. Sutherland and 
Marcuson, as illustrated on page XXIX. of our business 
pages for last Friday, so it.is no wonder that the smart 
shocks were only such as one receives from the familiar 
galvanic battery. The makers were geod enough to send 
us а box containing 50 cells, which gave an E.M.F. of 
50 volts only, with an internal resistance of 70 ohms. It is 
evidently out of order, and possibly so was Mr. Trotter's ; but 
anybody who has ever been engaged in the operation of cable 
testing must have frequently received shocks from batteries— 
good-sized Leclanchés—of 500 volte, with the result of a 
burned finger, but nothing more serious, Such a battery would 
probably have an internal resistance of 500 ohms or more, 
which, added to the body resistance, prevents a dangerous 
current from passing. Moreover, if the external resistance 
becomes so reduced as to be just equal to the internal, the differ- 
ence of potential between terminals is reduced to half of 
what itis when the external resistance is high compared with 
the internal. 

We look upon these manifestations of Mr. Trotter, there- 
fore, as unworthy of serious thought, as they cannot be con- 
sidered the equivalent of what occurs in electric traction 
working with 500 volts where the generator has no internal 
resistance to take into consideration. 

Again, the exhibitions given by Mr. Trotter are beside the 
mark. Would he purposely fall down on the track of the 
* Tube " railway and catch hold of theliverail with one hand 
and a running rail with the other ? A man's first instinct is to 
catch hold of something to save himself, if he falls or 
happens to be in danger of losing his balance. 

Would he, while inspecting tramways, deliberately grasp 
the hand-rail (supposing it earthed) with one hand, and grasp, 
not simply flick, the trolley wire with the other, each hand 
being skin to metal? The danger seems to us to lie in 
being unable to release one's grasp, but we see nothing in 
Mr. Trotter's paper on this vital point. 

It is quite impossible to place limits of voltage upon the 
numerous and quite different cases of electric shock ; death 
may occur, and has been known to take place, with less than 
500 volts, and, on the other hand. shocks from pressures of 
several thousands of volts have not proved fatal. 

The individual himself, or, rather, his physiological 
condition, plays an important part, and the path of the 
shock, the current strength, duration of contact, skin resist- 
ance, and other factors, all combine to determine whether 
death shall ensue or whether the victim shall recover. 

Sufficient importance has not been given to the question 
of the resistance of the human body, although it has long 
been known that such resistance decreases with the increase 
of the applied pressure. 

For instance, let us take a hand-to-hand resistance. The 
poor fellow who was recently killed in the Alhambra 
Theatre of Varieties at Attercliffe, Sheffield, affords a good 
example for what we are about to say, although 200 volts 
upparently sufficed to bring about his end. 

The evidence showed that he grasped a bracket with both 


hands, and that the current passed from one to the other 
through his body. 

More than 10 years ago, when experimenting with 
dynamo currents, Messrs. Lawrence and Harries found with 
metal electrodes the wet hand-to-hand resistance to be only 
1,500 ohms, but Dr. Waller gives 1,000 ohms as a 
minimum. | 


On July 6th of last year we published a most interesting | 


and highly suggestive paper by Mr. Hooper, on “The 
Electrical Resistance of the Humgn Body." Brass rods 
as electrodes, about in. in diameter, were used for the 
hand-to-hand tests, the pressure varying from a few volts 
up to 125. The resistances obtained with a number of 
examples varied between 1,000 and 2,000 ohms when the 
voltage employed was 100 to 125 volts. At lower voltages 
the resistance was much higher, but that the diminution of 
resistance with high voltages did not depend upon a tighter 
grip of the electrodes due to muscular spasm was shown by 
substituting heavy pieces of metal resting upon the open 
palma. | 

Experiments with alternating currents yielded the same 
results, though with a frequency of 130 no one was found 
willing to endure more than 50 volts. 

A significant feature in these experiments was the distinct 
increase of the moisture of the skin of the palms of the hand 
after high voltage experiments, and Mr. Hooper further 
found that the resistance of the body during the first one or 
two-hundredths of a second, after being subjected to pres- 
sures of from 50 to 100 volts, is much higher than that found 
after the current has acted for several seconds. Who knows, 
then, but that the resistance of the body, after prolonged 
contact, becomes a mere fraction of what is usually looked 
upon as its normal, and that the killing current is not merely 
one of so many milliamperes, but of amperes? Measure- 
ments of body resistance have usually been made with a few 
cells and a Wheatstone bridge, but this method is absolately 
useless to enable one to gather any idea of what current may 
pass through the body from high-pressure wires. 

Moreover, one can readily conceive of a vast difference 
between direct current and alternating current systems from 
the capacity point of view, when, under the same con- 
ditions, the current through the body from an alternating 
system may be many times greater than that with the 
other. 

We hope that engineers who have had practical experi- 
ence in these matters will come to the fore, and show that 
the technical press has good reason for believing there is real 
danger in shocks from 500 volts, and that its warnings are 
not mere superstition.” 

We know, for instance, there is always the possibility of an 
explosion in a steam boiler, and we take every precaution to 
meet such danger, but we don’t play about with a kettle 
and then tell „the man in the street" that he can go 
and sit on the safety valve of a high pressure boiler. 

We acquit Mr. Trotter himself of any suspicion of sensa- 
tionalism, but the danger lies in the use the “ modern 
journalist" makes of such experiments, and we cannot rid 
ourselves of the idea that papers such as these, which scek 
to minimise, if not actually to ridicule, the effects of the 
dangers to which many of us may at any moment be 
exposed, are far more conducive to the increase of fatal 
shocks than to safeguarding the public against them. 
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THE FINAL LOCALISATION OF "EARTHS" 
ON LOW-TENSION NETWORKS. 


By A. P. McDOUALL, A. M. I. E. E. 


— 


Ах jargument which is still occasionally used against the 
solid system of laying mains, is that it is necessary to open 
up long lengths of the footway or roadway in order to find a 
fault, whereas with a drawn-in system, a faulty cable may be 
pulled out without seriously disturbing the pavement. 

The following notes are to show that this is not the case, 
and that, with instruments which are found in every central 
station it is quite possible to test out and calculate the 
position of the fault to within a yard or two, when the 
ground over the fault may be opened, and the cable 
repaired. 

The faulty section having been found by throwing off and 
testing section by section, the position of the fault may be 
determined fairly accurately by a loop test. 

For the battery, a couple of five-ampere secondary cells 
may be employed ; but as а rule it will be found more con- 
venient to use current from the mains through a bank of 
lamps where one main is “earthed,” or it is permissible to 
earth it temporarily. A board on which about a dozen lamp 
holders are fixed and connected in parallel makes a handy 
apparatus for regulating the current used. 

The  galvanometer should be sensitive and of low- 
resistance, and spring or gravity controlled, but good results 
have been obtained, using the galvanometers in the Silver- 
town and the Nalder Bros'. standard insulation testing sets, 
although considerable annoyance is caused by deflections due 
to the pieces of iron so constantly moving about in public 
thoroughfares, such as perambulators, bicycles, umbrellas, 
hob-nailed boots, wired hat brims, &c. 

As an example, suppose that the fault is on the negative 
of a three-wire system, with the middle wire permanently 
carthed, that it has been traced down to a 130-yard length 
of 61 12 cable, and that the corresponding positive cable 
is of the same section, and its insulation good. | 

Switch off all houses supplied from this length, throw the 
positive and negative cables dead, and make a good short- 


circuit connection at one end of them; if the disconnecting 
arrangements do not allow this to be done thoroughly, a 


piece of 112 copper wire may be soldered or well clamped 
ta the cables or terminals, its exact length between cables 
measured, multiplied by 61, and the product added 
to the total length of the two cables, giving & result of (say) 
280 yards. 


At the other end the galvanometer, with a key in series, is 


connected across the two cables, and a length of new binding 
wire is measured off to scale; half an inch to the yard gives 
11 ft. 8 in., which is a convenient length for working. 

The binding wire is carefully connected across the two 
cables and supported so as to hang clear of “earth,” one 
pole of the lamp board is connected to a live wire and a wire 
from the other pole of the lamp board is loosely hooked 
round the length of binding wire near the negative cable. 

А lamp is put into one of the holders on the board, the galvano- 
meter circuit closed, and the hooked wire from the lamps is 
slid along the binding wire until balance is obtained ; then 
а few more lamps are put in and a shorter zero found, the 
zero position on the wire is kinked, and the number of half 
inches of wire between the kink and the negative cable gives 
the distance in yards from the testing end to the fault. * 

It is generally advisable to repeat the test from the other 
end, and take the mid-point of the positions calculated as 
that of the fault. | | 

The service cables in the vicinity of the point indicated 
should be tested before opening up the street. 

In the case of long cables, such as feeders and pilot wires, 
it is often more convenient to do all measuring on a map. 

If the section of the cable is not the same all round the 
loop, or when parts of the loop are composed of cables in 
parallel, it is, of course, necessary to allow for these in 
calculating the“ length ” of the loop, and in measuring up 
for the fault. 

The following gives an extension of this test, which may 
be useful in cases where the disconnecting arrangements are 
difficult of access, or where all joints are permanent: 


The diagram represents a part of a two-wire network, 
which has no disconnecting arrangements. 


Testing from А with a short circuit at L, the loop is 


A B 5 * 4 LL P : 00 B A, this gives the position of 
the fault if it is in A B G or K L. 

If the position given by this first test is в, cut the faulty 
cable at, вау, F, and test on the loop F E DCF on the one 
cable only; if this test gives C as the position of the fault, 
it must lie in B c, otherwise the position of the fault can' be 
measured off at once. 

Similarly, other loops, H G I K н, after cutting at H, and 
IGHK 
IK 

it lies between с L and м. mE 

One or two lamps in circuit do not very seriously affcct a 
test of this kind, and it is even possible to get a fairly good 
“localise” өп a loop like c D ЕЕ without depriving the 
consumers of the few lights that may be in use in the day- 
time. 

In this case the fault must be a dead earth, the binding 
wire used for the meter bridge must be thick, and the test- 
ing current large compared with the load on the section 
under test, The main to which the faulty сайте has been 
connected is earthed, and the lamps on the cable under test 
are thus supplied through earth and the fault, the other cable 
being kept alive. 


LKIMM | | L will give the position of the fault if 


ELECTRICAL RESISTANCE FURNACES. 


A LENGTHY article by Otto Vogel bearing the above title 
has recently appeared in a German periodical, the following 
portions of which seem to be of sufficient interest to warrant 
abstraction. Electrical furnaces are theoretically of two 
kinds, those using the arc, and those heated by resistance ; 
but in practice the two systems are so closely connected that 
both phenomena may be said to occur in the one apparatus. 
The essential difference then is rather to be found in the fact 
that resistance furnaces have the electrode or resistance piece 


firmly fastened at both ends, whereas arc furnaces are pro- 


vided with one movable and one fixed electrode. When 
these furnaces were first employed for manufacturing pur- 
poses, the power needed to effect a certain operation was 
frequently over-estimated, and in consequence arc furnaces 
were adopted where later experience has shown resistance 
furnaces to be amply powerful; this is not to say that the 
latter are only capable of yielding lower temperatures than 
the former, but rather that in many smelting operations the 
employment of the arc causes a waste of energy. 

In resistance heating, it is desirable that for a given cross- 
sectional area the electrode shall have the largest surface 
possible, short of making it mechanically weak, in order that 
thetransference of heat to the material under treatment may 
be sufficiently rapid. This consideration will affect the shape 
of the resistance piece ; for instance, three electrodes may be 
constructed each of 1,200 mm. -cross-sectional area, the 
first being circular and 39 mm. in diamenter, the second 
square and 35 mm. in width of side, and the third oblong, 
80 x 15mm. Per 1 metre in length, these will have sur- 
faces of 122,000, 140,000, and 190,000 sq. mm. respec- 
tively, and their efficiencies will stand in the ratio of 6 : 7 : 9, 
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Dy making the circular electrode hollow, 30 mm. in internal 
and 46 mm. in external diameter, the effective surface will 
be 146,000 sq. mm. per 1 metre in length, with the same sec- 
tion as before ; and although it will be only 8 mm. thick in 
the walls, it will be stronger than the solid cylinder of equal 
resistance. Other modifications in shape at once suggest 
themselves, and have been patented at different times. 

To test the rate of oxidation in air, a carbon resistance 
piece 400 x 80 x 15 mm. was treated with a current of 
500 amperes. At first the electrode was raised to a bright 
red heat, but as it burnt away the current density increased, 
and the temperature rose until it attained that of extreme 
whiteness. After five hours the test was interrupted and 
the carbon measured. Its vertical dimension had decreased 
from 80 to 60 mm., its width at the top had fallen from 15 
to 7 mm.,its width at the bottom had diminished to a 
knife edge. From an original section of 1,200 sq. mm. the 
electrode had decreased to one of 210 sq. mm., or five-sixihs 
of it had disappeared ; and the current density had accord- 
ingly risen from 041 ampere to 2:38 amperes per sq. mm. 
With the view of obtaining a rough idea of the tempera- 
tures to which such a resistance may be raised, an electrode 
of the same size as before was packed in powdered lime во ав 
only to leave its fla& upper surface exposed to the air. The 
rod was first warmed for 15 minutes with a current of 300 
amperes, and then Seger cones, in order of increasing 
melting points, were laid on its bare surface, the current 
being strengthened every five minutes. The results of this 
experiment are best shown in tabular form :— 


Amperes per Seger cone Corresponding Metal or substance 
sq. mm. No. temperature. capable of being melted. 

095 0:22 590° C. Up to zinc. 
0 33 018 710° — 
0:45 0:8 990? Mg, Be, Ag, 
0754 02 1,110* Au, Cu. 
0 66 4 1,210* Cast-iron, brick. 
1:2 24 1,600? Wrought-iron, lime. 
1°6 36 1,850° Pt, kaolin, fire-clay. 
2:0 = 2,3007 Os, Ir, &c. 


Above 2 amperes per sq. mm., the foregoing carbon was 
replaced by a circular rod having an original diameter of 
30 mm., which finally fell to 8 mm. The electrode still 
remained solid at densities of 4 and 6 amperes per sq. mm., 
and only at 8 amperes did it begin to volatilise, actual 
melting not being noticed. These temperatures explain how 


it is that in a resistance furnace calcium carbide begins to be 


formed at a current density of 1-2 amperes, while a perfectly 
liquid product is obtained at a density of 2 amperes. 

If a carbon rod heated in this fashion is examined, 
it will be found to have suffered considerably. In 
the process of its manufacture it is baked at a temperature of 
1,300? or 1,400? C., but such a heating does not prepare it to 
withstand densities of 2 amperes per sq. mm. or upwards. 
Quite apart from external combustion it will be seen to have 
become thinner, smaller, and shorter ; and since it is firmly 
fixed at either end, the connections are weakened. The 
carbon is also affected internally, being converted more into 
the nature of graphite, and thus it becomes barder and more 
resistant. In the manufacture of calcium carbide, too, it has 
to be remembered that not only does the lime of the charge 
attack the carbon of the charge, but it also attacks the 


carbon rod ; and a similar action will take place whenever 


any substance is heated in presence of a lime flux. 

As already mentioned, lime begins to fuse at а current 
density of 1:2 amperes per sq. mm., and at 2 amperes 
calcium carbide is produced freely near the electrode. This 
action, however, ceases at a distance of 3 or 4 cm., and 
although the rest of the furnace charge is incandescert, it 
sinters rather than becomes fluid. This semi-liquid mass 
then forms a gradually growing lump which conducts part of 
the current, so that the electrode proper steadily ceases to be 
the sole source of heat ; while the molten carbide permeates 
the half-solid mass, forming a mixture of соса carbide and 
crust which cannot be economically separated. If, therefore, 
a resistance furnace has only one electrode, it becomes 
necessary for the attendants periodically to break up this 
sctni-liquid material, and in particular to prevent the forma- 
tion of a covering or roof over the carbon red ; an operation 
Which is dificult and unpleasant to perform. 

If a resistance furnace is to work smoothly, it requires to 
be fitted with a set of electrodes arranged gridiron fashion, 


аз has been proposed in Ger. Pat. 120,831, of February 8th, 
1900. By this improvement a formation of crust still occurs 
left and right of the grid, but not above it (so the claim 
runs) ; and since the finished carbide constantly drops, by its 
own weight, to the bottom of the furnace in the shape of 
stalactites, the raw material on top is always free to descend 
to take its place. With five electrodes 1,200 mm. long, 
100 mm. in vertical, and 15 mm. in horizontal diameter, the 
weight of the grid is 185 kg., its area 7,500 sq. mm., and 
its resistance 0:003 w. At a density of 2 amperes, 15,000 
amperes are required, which must be introduced at a pressure 
of 45 volts. This demands about 1,100 (German) H.P., 
about 920 being utilised in the furnace. But inasmuch as 
electrodes 1,200 mm. long are not convenient in practice, it 
is better to have the same length in three separate furnaces 
arranged iu seriea, and better still, in order to have a reserve, 
to erect, four distiuct furnaces with connections so made that 
three are at work together. Without diminishing the output 
of carbide, the vertical diameter of these rods may be reduced 
to 80 mm., so that the section is only 6,000 sq. mm.—an 
alteration which enables the current density to be increased 
to 2°5 amperes per sq. mm., if necessary, with the same 
generating plant. Calculating from the above larger resist- 
ance pieces, there is in the three furnaces a total heating 
surface of 13,800 sq. cm., whereas in arc furnaces with three 
electrodes each of 150 x 150 mm., the surface would be 
only 675 sq. cm. "Taking the actual make of carbide at 
0:2 kg. per M. p.-hour, and assuming that only 900 н.р. 
are utilised in the resistance furnaces, the yield in each 
should be 180 kg. per hour, or 540 kg. in all three. 
The arc furnace gives too concentrated a heat, while 
the resistance furnace distributes it over a larger area ; and 
so, in practice, the latter method of manufacturing 
calcium carbide is considered by the author to be more 
economical. 


PARLIAMENTARY. 


NORTH AND Ѕостн SHIELDS ELECTRIC RAILWAY. 


A ComMITTEE of the House of Commons, presided over by Lord 
E!gin on 4th and 5th inst., considered this Bill which sceks to con- 
nect North and South Shields hy an electric railway under the River 
Tyne. 

"Mr. Fitzgerald and Mr. Rollate represented the promoters, and 
Mr. Erskine Pollock, K C., represented the Cyclists’ Touring Club. 
There were also several private petitioners. 

Mr. FiTzGEBALD, in opening the case, poiuted out the great 
difficulty experienced in getting communication between two such 
importaut towns, for at present the only means of conveyance were 
some antiquated and inconvenient ferries. He referred to previous 
schemes which had been brought forward for connecting the two 
towns, and said that there could be no objection to the present Bill 
on the ground of any possible interference with navigation. Taey 
had agreed upon clause3 with the Tyne Improvement Commissioners, 
who were not in opposition to the Bill. What was proposed in 
carrying out the scheme was a tube railway of the type with which 
people were now familiar in London. The railway would com- 
mence with a station immediately adjoining the South Shields 
station on the North-Eastern Railway, so that persons travelling by 
the railway would be able to get into the underground railway by 
merely crossing the street. A tunnel would run under one of the 
main streets griulually descending to the river and passing under it 
at a proper depth, and the railway would terminate in No:th Shields 
at a convenieut distance from the existing railway station there. 
He did not think the desirability of the improvement would be 
contested. Having dealt with the opp.sition of members and the 
public, Mr. Fitzgerald coutended that the Cyclists Touring Club 
bad no right to be heard against the Bill. 

Mr. Pol.LOCRK contended (аб the Cyclists’ Touring Club repre- 
sented all cyclists, and what they protested agaist was the charges 
which had been proposed to inflict on cycles. The Bill proposed 
to charge 6d. and Is. for cycles, while first-class passengers would 
only have to pay a fare of 2d. 

The Committee ruled that the Cyclists’ Club bal no locus standi. 

Mr. Cuas. Н. Gavsny, of Westmicster, engineer to tbe scheme, 
gave evidence, and explained tbe construction of the railway. Не 
said there would be lifts at the North Shi Ids station, but at South 
Shields the line woul! be nearer the surface, and access to it would 
be by means of steps or inclined ways. The railway would run through 
a cast-iron tube, the diameter of which would net exceed 13 ft, 
except at the stations, where it might be widened up to 30 ft. The 
tube would be constructed with a shield on tbe same principle that 
had been aloptcd, and was now iu operation, on the tube railways 
in London. 

In reply to Lord Ercis, Witness said the width of the river at 
tie point where the tube would pass under it was about 1,000 ft., 
s'igatly wider than the Thames at the Tower Bridge. 
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Cross- examined by Mr. 8новтт, WIr NESS said the railway might 
not come nearer the surface than 30 ft. He did not think that with 
the system on which the liue would be worked there would be any 
serious nuisance arising from vibration. The system would be in 
accordance with the report issued by the committee appointed by 
the Board of Trade to inquire as to the vibration caused by tube 
railways. 

Mr. GALBRAITH, consulting engineer to the promoters, said there 
would be no nuisance arising from vibration. The dead weight 
would be taken off the axles. 

The Committee found the preamble of the Bill proved, but the 
consideration of the clauses was postponed. 


On 6th inst, the Committee went through and adjusted the 
clauses, and ordered the Bill to be reported to the House for third 
reading. 


LEICESTERSHIRE AND WARWICKSHIRE ELECTRIC PowWER BILL. 


Ок 6th inst. a Select Committee of the House of Commons, pre- 
sided over by Colonel Welby, commenced thc consideration of the 
above Bill, promoted by the Warwickshire Electric Power Com- 
рапу. Mr. 
Brydges appeared for the promoters. There were several opponents, 
including the Corporations of Loughborough and Coventry and the 
Chilvers Coton Urban District Council (represented by Mr. Claude 
Baggallay, K.C., and Mr. Square), Aston Manor, Erdington ава 
Rugby District Councils, the Sutton Coldfield Corporation, and 
the Ashby-de-la-Zouch Urban District Council (represented by Mr. 
Wedderburn, K.C., and Mr. W. Hutchinson); Mr. Vesey Knox 
appeared forthe Rugby Rural District Council, the Coalville Urban 
District Council, and Mr. Frere represented the Market Harborough 
District Council. 

Mr. Влгғосв Brownz, K.C., in opening the case for the pro- 
moters, said the Bill was one for incorporating and conferring 
powers on the Leicestershire and Warwickshire Electric Power 
Company, and although there were a great number of appearances 
against the Bill, there were a great many petitioners in favour 
of it, consisting of local authorities, colliery owners and 
manufacturers. As the Committee were aware, this was not 
the first electric power distribution Bill that had come before 
Parliament. There had been a large number of such Bills dis- 
cussed before Parliamentary Committees in the last two sessions. 
Those Bills had for their object the bringing of this country into 
line with other countries, but even then they were seriously behind- 
hand in supplying electricity for power purposes. The first Bill 
was that which was promoted in 1898 by the General Electric Dis- 
tribution Company, which extended over a district including 
Sheffield, Nottingham, and a number of other large towns. In the 
same year there were several other Bills with similar objects, and 
Parliament considered the matter ко important, that a Joint Com- 
mittee was appointed to settle the policy which should be pursued 
in the future, and the recommendations of that Committce had been 
the foundation of all the electric power Bills that had been brought 
before Parliament. One of the questions asked with regard to the 
General Electric Company was whether powers should be given in 
апу case for the supply of electrical energy over an area including 
the districts of numerous local authorities, involving plant of 
exceptional dimensions and of high voltage, and whether, if such 
pewers might be given to a company, whether any conditions should 
be imposed with respect to the system of plant to be used, and 
the construction and location of generating stations, in view 
of the powers of purchase conferred upon local authorities 
by the Act of 1888. The Committee came to the conclusion that 
the proved public advantage of electric energy iu tke generating of 
light and power, warranted the granting to undertakers of com- 
pulsory powers for acquiring sites for generating and other purposes. 
They also recommended that where suflicient public advantage was 
shown, powersmight begiven of a company for tnesupply of electrical 
energy overan area including districts of numerous local authorities, 
aud involving the use of plant of exceptional dimensions aud high 
voltage. The Committee further thought that undertakings of that 
character might properly be autcrised on somewhat different con- 
ditions from those imposcd by the Acts of 1882 апа 1888. The Act 
of 1£82 had practically stopped the development of the electrical 
industry in this country, aud, accordingly, Parliament, in 1883, 
passed another Act to remedy tke evil. That Act still reserved the 
pewer of purchase to the local authorities, but the period of purchase 
was extended from 31 to 42 years. But the Joint Committee in 
1898 went a step further, aud said it did not appear to them tbat an 
undertaking supplying energy in bulk at high voltage, aud in com- 
paratively few mains, was, as a rule, so desirable for a local 
authority to acquire as a low voltage undertaking with many distri- 
buting mains. 

By the Cuarrman: The present Bill was for a high voltage 
supply. 

Mr. Parrovn Browns, continuing, said that practically local 
authorities were, by the report of the Joint Committee, deprived 
first of their power of purchase for a high voltage uudertaking 
which they might want to have, and they were also deprived of the 
provisional veto they formerly enjoyed. To some extent that 
accounted for the large local opposition against his Bill. Local 
autborities were always very jealous of any private undertakings 
coming into their district, and in order that the local autborities 
might have full protection the promoters had inserted the following 
ciause—Clause 40—in the Bill:—' The powers of the company for 
the supply of energy under this Act shall be subject to the following 
restrictions:—(1) Energy shall be supplied by the company only to 


four Browne, K.C., Mr. C. A. Russell, K.C., and Mr. 


authorised undertakers and to persons requiring a supply for power. 
(2) The company shall not supply energy for lighting purposes 
except to authorised undertakers, provided that the energy 
supplicd to any person for power may be used by such person 
for lighting any premises on any part of which the power 
is utilised. (3) The company shall not supply energy 
(except to authorised undertakers) іа any area which at 
the date of the passing of this Act forms part of the area of 
supply of any authorised distribution without the consent of those 
distributors, which consent shall not be unreasonably withheld. 
(4) If any question arises as to whether the consent of any autho- 
rised distributor is unreasonably withheld, that question shall be 
determined by the Board of Trade, and consent shall be deemed to 
be unreasonably withheld if the authorised distributors are not 
willing and iu a position to give the requisite supply upon reason- 
able terms and within a reasonable time. (5) Ia any provisional 
order to be granted after the passing of this Act by the Board of 
Trade authorising any оса! autbority, company or person to supply 
energy within the area of supply under this Act, provision may be 
made as to the taking over of any supply then given by the com- 
pany for use exclusively within the area of supply defined in such 
order." Passing on to explain the Bill, learned counsel said that 
the district they sought to supply was being very rapidly developed, 
and it was necessary that it should have the advautages of electrical 
energy to assist in the development, especially in connection with 
coal mining, brickmaking, and other manufacturing works. The 
area proposed to be covered by the promoters was 1,340 square 
miles. Atthe present time the number of electric stations actually at 
work in the district was six, but there were 16 of the local authori- 
ties who possessed some powers with reference to electric lighting 
or tramways. The estimated population in the company's area was 
760,000, while the total number of consumers already supplied was 
only 1,545. The Bill provided for an installation of 30,000 r.H.P. 
The company proyosed to take land compulsorily for six generating 
stations at Neubold-on-Avon, Leamington, Shustoke, Hinckley, 
Glenfield and Measham. | 

The CzHAIRMAN said that Mr. Balfour Browne might take it that 


the Committee accepted the general principle of the utility of 


electricity, but that was totally apart from local considerations. 

Mr. Вліғосв BROWNE, continuing his address, said that the pro- 
moters were mainly local gentlemen who knew the needs of the 
district, and they had protected the interests of the local authorities 
by Clause 40. | 

The CHAIRMAN observed that the clause did not contain one para- 
graph which was in the South Wales Bill. | 

Mr. Влтғосв Browne replied that the clause to which the 
Chairman referred which had been omitted was, in his opinion, an 
exceedingly bad one, because under it the local authority would be 
able to fix thcir own price in their own district, and that would 
prove disadvantageous to the consumer. His position with regard 
to Corporations trading was, that they should be subject to the 
game compctition as private compauies. 

Mr. MassriELD Н. MILLS, C.E., one of the promoters of the Bill, 
gave evidence in its favour, and said that a good and cheap supply 
of electricity in the districts proposed to be served would be of 
immense advantage to the manufacturing industries there. 

In reply to Mr. WEDpERBURN, K.C., WiTNESS said he did not see 
that it would be unfair to a place like Sutton Coldfield, which had 
spent money on generating stations for a company like theirs, to 
step io and destroy them. In his opivion, the best policy for those 
authorities, instead of going on under conditions which would make 
it impossible for them to succeed, should be, “cut their loss” at 
once. 

Mr. WiLEKINSON, the general manager of the Great Western Rail- 
way, also gave evidence in favour of the scheme, as did Sir Jour 
ROLLESTON, M.P., who gave it as his decided opinion that the 
facilities for obtaining electric power which the Bill proposed would 
be of great advantage to the industries of the district. On the 
question of the opposition of local authorities, Sir John said that 
they were very seldom, if ever, the pioneers in enterprises of that 
nature. 16 was generally left for a private company to make a start, 
and then, if it was successful, the local authority tried to get hold 
of it. Witness was a promoter of the Bill. He could not see that 
they were asking for a monopoly—in fact, his experience was that 
competition in these matters was good all round. 

he Committee then adjourned, 


At the commencement of the proceedings on Friday, Mr. Balfou 
Browne asked for an adjournment sothat it might be seen if various 
matters under dispute might be settled without troubling the 
Committee. 

After considerable discussion between counsel, the Committee 
adjourned until after luncheon. 

On the resumption, Mr. RussrELL said that terms had been 
arranged with all the parties opposing. A clause had been agreed 
to which would require some verbal alteration, and he suggested a 
further adjournment until Monday, ia order that the clause might 
be brought up in a complete form. 

The CHa1BMAN asked if the Committee were to understand that 
all opposition to the preamble had been withdrawn. 

Mr. WEDDERBURN said he believed the parties had come to a 
reasonable agreement, and that the Committee would now not be 
greatly troubled. Practically what was done was to give to the 
local authorities that which was given to them in the case of the 
Yorkshire Bill of last session. 

Mr. RussELL said that the Yorkshire Bill gave a certain position 
to all local authorities authorised to distribute, and they were pre- 
pared to give a similar position to the local authorities 1n this case, 
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with the addition of two authorities not already authorised dis- 
tributors, who intended to make an application to put themselves in 
that position. 

Mr. Vesey Knox remarked that it was only a question of price 
with his clients, because they had never intended to generate elec- 
tricity. They bad made an arrangement with the promoters, by 
which they would have the advantage of getting electric energy at a 
cheap price for all purposes, and had therefore secured to the 
inhabitants of the Ashley and Coalville districts an available supply 
of cheap light and power. 

After deliberating in private, the CHarRMaN announced that the 
Committee would require evidente regarding the prices proposed in 
the Bill, and they would consider the advisability of conferring 
power to purchase in the future on local authorities. Subject to 
those provisions they found the preamble proved. 

Mr. HARRIS, of the firm of Sir Fred. Bramwell & Harris, elec- 
trical engineers, of Westminster, said the price was to be revised 
every 10 years. Ifthey lowered the price to one customer, it must 
be lowered all over the area, and the price must automatically drop 
as they found it more easy to supply the current at a lower price. 
He knew of no electric power Bill in which a purobase clause had 
been introduced. Such a clause was introduced into one or two 
Bills, but it was cast out, as it was found to be inpracticable. The 
company would encourage local authorities to obtain provisional 
orders for the distribution of electricity. Е 5 

The Committee then adjourned till Monday. 


On the resumption of the proceedings on Monday, Mr. BALFOUR 
Browne said that while the points of difference with most of the 
opponents bad been settled, yet they had not been able to quite 
settle terms with the Urban District Councils of Coalville and 
Ashby-de-la-Zouch. The new clause, 34 F, for the protection of 
those Councils had been drawn up as followa:—“ (1) If within six 
months after the passing of this Act the Council so requires the 
company, and the Council shall enter into an agreement containing 
the following provisions which shall thereupon be binding upon 
the Council and the company respectively :—(a) The Council shall, 
within two years from the passing of the Act, apply fora provi- 
sional order under the principal Acts empowering tbat Council to 
supply energy within their district, and on obtaining such order 
shall take all electrical energy required by them solely from the 
company; (b) The company shall supply electrical energy to the 
Council at the price of 144. per unit, together with an additional 
1d. for any transformation to any voltage required by the Council, 
or such lower price as may be charged by the Council to ару 
authorised distributor whose circumstances are similar; (c) The 
company shall not supply energy within the district save to 
the Council; (d) The Council shall take or pay for in each 
year such minimum quantity of energy 88 may be fixed, 
failing agreement by an arbitrator appointed by the President of 
the Institution of Civil Engineers, and (e) all other provisions usually 
inserted in agreement for the supply of energy in bulk, and such 
provisions shall be settled failing agreement by a counsel 
appointed by the Attorney-General. (2) In the event of the 
Council not requiring the company to enter into such an agreement 
as aforesaid, the following provisions shall have effect for the 
protection of the Council—that is to say—(a) Nothing in the Act 
shall prejudice any application which may hereafter be made by 
the Council for a Provisional Order for tbe supply of energy under 
the principal Acte, and in any Provisional Order to be granted by 
the Board of Trade authorising the Council so to supply energy, 
provision may be made as to the taking over of any supply then 
given by the company for use exclusively within the area of supply 
defined in such Order. () After tbe Council shall have obtained 
such Provisional Order, the company shall not, without the consent 
of the Council, supply energy in the district to any person (not 
being an authorised undertaker or a railway or water company, or 
the proprietors or trustees of a canal or navigation) who was not 
supplied by them previous to such place so being the whole 
or part of the area of supply of such distributing authority." 
He agreed to the first clause, but he asked the Committee not to 
sanction the second section. He was quite willing to enter into ап 
agreement, but he did not want the Committee to legislate for the 
future in case the districts did not enter iuto an agreement. 

The CuaIBMAN: What you ask is that Sub-Secs. А and B should 
be struck out. 

Mr. Browne said that was so. 

Mr. Vesey Knox said he was content to leave the Committee to 
deal with the question on its merits. All they asked was that if 
no agreement were entered into, they should get tbe same 
protection as was afforded by Clause 49 iu the Yorksbire Bill of last 
session. 

After some further discussion, the Committee deliberated in 
private, and on the proceedirgs being resumed, the CHAIRMAN said 
the Committee had decided that Sub-Clauses A and B of Clause 2 
should be omitted, and also Sub Sec. 5 of Clause 40, and that in the 
place of these three clau:es, Clause 49 in the Yorkshire Bill should 
be inserted. 

Replying to the Chairman, Mr. Browne said that other districts 
taking the rame quantity of energy under similar circumstances to 
Coalville, would obtain the same terms with regard to the supply. 


The Bill was ordered to be reported to the House for tbird 
reading. 


NEWPORT COBPORATION TRAMWAYS. 


Tue Bill of the Newport Corporation was before a Select Com- 
mittee of the House of Commons presided over by Mr. W. S. 
Caine on Tuesday, Wednesday and Friday last week. Amongst the 
powers sought in the Bill are the construction of 11 lines of tram- 


way about 6 miles in length altogether. 
comprise £110,000 for tramway purposes. 

On Friday the Committee deliberated in private with respect to 
the opposition of the Great Western Railway Company to the 
running over the level crossings. On the resumption of the pro- 
ceedings, the CHAIRMAN announced that the Committee had decided 
to grant all the tramway clauses in the Bill, but expressed the 
hope that before the Bill came before the House of Lords some 
arrangement might be come to between the parties with respect to 
the level crossings. The other parts of the Bill were gone into and 
passed, and it was ordered to be reported to the House of Commons 
for third reading. 


The estimates in the Bill 


DERBYSHIRE AND NOTTINGHAMSHIRE ELECTRIC Power BILL. 


TuE Derbyshire and Nottinghamshire Electric Power Bill came on 
the 6th inst. before Mr. Jeffreys, Deputy-Chairman of Ways and 
Means, ав an unopposed measure. Mr. Brady, the solicitor to the 
company, proved the preamble of the Bill, which repeals so much 
of Section 30 of the Act of 1901 as prohibits the construction of 
stations for generating electricity elsewhere than on lands described 
in the schedule of that Act. The Bill was ordered to be reported 
to the House of Commons for third reading. Е 


BRIGHTON AND RoTTINGDEAN SEASHORE ELECTRIC TRAMWAY 
THis Bill came before Mr. Jeffreys, Deputy-Chairman of Ways and 
Means, on 6th inst. as an unopposed measure. It authorises the 
Brighton and Rottingdean Electric Tramway Company to divert a 
portion of their existing and authorised tramway, and construct a 
new tramway in lieu thereof. Powers are also taken to rais: 
additional capital. The Bill was ordered to be reported for third 
reading. 


Востнровт AND LYTrHAM TRAMRBOAD Вили. 


THE Court of Referees in the House of Commons on 4th inst. con- 
sidered the objection of the Southport and Lytham Tramway Com- 
pany to a locus standi being granted to the promoters of the Preston 
and Lytham Light Railway Order, 1901, to oppose the tramway 
company's Bill now before Parliament in Committee. 

Mr. TaHOURDINE said the Preston and Lytham Light Railway 
promoters opposed any extension of time as authorised in the Bill, 
asit would obstru:t the makiog of a junction necessary to construct 
& through route from Preston to Blackpool. 

Mr. Barroug BBOWwNR argued that the petitioners had not the 
slightest ground to be allowed to be heard. The tramway company 
bad already the power to lay down the tramways. 

The Committee disallowed the locus. 


NORTHUMBERLAND ELECTRIC PowEB BILL. 


A SELECT Committee of the House of Commons, under the chair- 
manship of Col. Welby, commenced on Monday the consideration 
of tbe Northumberland Electric Power Bill The Bill seeks to 
empower the incorporation of acomy any to supply a large part of 
the County of Northumberland with electricity in bulk. 

Mr. Влгғосв Browne, K.C., who, with Mr. Baggallay, K.C., and 
Mr. W. H. Dickinson, was for the promoters, said that the New- 
castle-on-Tyne Electric Company's Bill was a rival measure. The 
promoters did not seek to supply either Tyneside or Newcastle. 
The Bill was really promoted by the Northern Couuties Electricity 
Supply Company, Limited, which was established in 1891, and bad 


. powerto promote Bills. That company had already applied for 


various provisional orders in the district embodied in the Bill. 
They had provisional orders in Blyth and  Burradon, and 
Lad erected a generating station at Blyth, and were sup- 
plying there. They had also an order for Alnwick, which 
was 18 miles further north than Blyth, and a generating station 
was being erected there. They had also got a transfer with the 
sanction of the Board of Trade of the order of the Moukseaton 
Urban District Council, but it was not intended to erect a gene- 
rating station there specially. The Northern Counties Company 
had also applied for orders for Bedlington, Morpeth, Ashing- 
ton, Newhiggio and other places, во that it would be seen they had 
already a great stake in the district. The Newcastle-on-Tyne Elec- 
tric Supply Company shared with the Newcastle and District 
Electric Lighting Company the supply of Newcastle, and the 
latter company bad an agreement with the Walker local 
authority to supply that district for 10 years. The same company 
was also allied with tbe Wallsend Gas Company, and had certain 
rights; last year they took power to construct tramways from 
Walker to Wallsend, joining with the Tynemouth tramways 
in the Tynemouth district. lt would be seen, therefore, that the 
Supply Company had a district cf enormous value electrically. 
Some time ago the directors of the Northern Counties Company 
determined to promote the Bill now before the Committce, but 
they left the district of the Newcastle Company alone; they had 
avoided in any way seeking to go into their district. Hisccmpavy 
had not so many manufacturer; in the district, but they had a great 
many collieries, and they had the support of the colliery owrers of 
the district. The Newcastle Company were now seeking to obtain 
powers over a great part of the area scheduled in bis Bill; they 
did not seek to go so far north, but wished to take in a Jarger 
area to the west. "The scheme of the promoters of his Bill 
was a simple one. It was to erect two generating stations, one at 
North Seaton and the other at Cowpen, both ia the centre of the 
district, ana the energy there generated would be transmitted to 
sub-stations. All the energy would be carried underground, so that 
there would be no danger to the public. It was a remarkable 
fact that there was not a single loca] authority opposing the Bill. 
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His contention was that the Newcastle Company were seeking to 
invade the territory of the promoters, although they had refrained 
from invading the territory of the Newcastle Company. As to 

ice, they had a sliding scale when 8 per cent. was reached, while 

the case of the Supply Company the sliding scale was to operate 
when the dividend had reached 9 per cent. It seemed to him that 
the only argument which could be brought forward in the case of 
the Newcastle Company was that they already had a generating 
station at Tyneside, but that generating station would not be 
capable of supplying the energy required for the new district, aud, 
as a matter of fact, he believed arrangements were now being made 
for putting up another generating station. If that was so, the 
Newcastle Company would not be ina position to supply earlier 
than his company. At present the Newcastle Company had an area 
of 30 miles, and they sought to extend that to 300 miles. He asked 
the Committee to say that the promoters of the Bill before them 
should be lett alone, although he did say this, that they would take 
their Bill even though the Newcastle Company were allowed to 
come into the district, because they believed they could supply 
cheaper than the Supply Company. 

Mr. C. S. V. Brown said he was engineer, with Mr. Fairweather, 
of the Northern Electric Supply Company, Limited. It was pro- 
posed to erect two generating stations—one on the River Blyth, 
and one on the River Wansbeck. The sites were chosen because of 
their nearness to the collieries, and also because of the supply of 
water for condensing. Each station would be of the capacity of 
8,500 Kw., or 11,330 m.p». They could erect the North Seaton 
station first, and they anticipated that this would take 12 months 
to build. The Northern Counties Company had a generating station 
at Blyth, and so was in a position to supply now. The Newcastle 
Company was supplying a fat commercial district at present 
from a station with a capacity of 5,000 xw. He understood 
it was the proposal of the 
a new station at Wallsend, and that they already had power to erect 
that station, but he did not think they would be in а position to 
give a supply to the district before his company. Indeed, his com- 
pany could supply earlier from the Blyth station. The furthest 
point to which they might be called upon to convey electricity was 
18 miles, whereas in the case of the Newcastle Company, it would 
be 25 miles. The total estimate for the two stations was £623,700. 

In cross-examination, WiTNESS said they had already had appli- 
cations for a supply of current from colliery owners ; at present the 
Northern Counties Company supplied power at Blyth at 24d. per 
unit down to 14d. He certainly suggested that they would have a 
demand for 8,500 xw. The maximum prices to be charged by the 
Northumberland Electric Power Bill were 3d. and 1d., and those 
of thc Newcastle Supply Company's Bill were 6d. and 2d. 

A number of local witnesses were then called in support of the 
Bill, and gave evidence as to likely demands from collicry owners 
and others. Ё 


RHONDDA URBAN District Сосхоп, TRAMWAYS. 


A SELECT CoMArTTEE of the House of Lords, presided over by 
Lord Elgin, commenced the consideration on Weduesday last 
week of the Bill of the Rhondda Urban District Council. 

Mr. Влгғоса Browne, for the promoters, said the Bill was to 
authorise the U.D.C. to construct and work tramways amongst 
other things. Some years ago, 12 miles of tramways were 
authorised but the only portion constructed was from Pootypridd 
to Porth, which & short time ago passed into the hands of the 
British Electric Traction Company, which had greatly improved it. 
That company had tried more than once to get a footing in the 
district. The tramway from Pontypridd to Porth passed through 
the district of the Pontypridd local authority as vell as the district 
of the promoters, and both had decided to purchase the line. The 
British Electric Traction Company had asked the Board of Trade to 
extend the time within which the local authorities could purchase, 
but the Board of Trade refused the request. The tramways, 
therefore, would pass into the hands of the local authorities next 
year. He hoped the Committee would say that the tramways should be 
constructed. "There was no use in applying to Parliament for this 
purpose earlier, because until next year those tramways already 
existing would not pass into their hands. Тһе benefit of the line 
would be very great. The streets along which the lines were to be 
laid were extremely narrow, and, apart from the tramways, so great 
was the traffic tbat widening and improvements in that district, 
costing £58,000, would shortly be carried out. 

A number of local witnesses were then called to prove the 
necessity for further tramway facilities. 

Mr. Н. Moraan, chairman of the Pontypridd Urban District 
Council, said his Council welcomed the proposals, and were pre- 
pared to arrange a system of working with their own tramways. 
Sir Douglas Fox considered it a most promising scheme of tram- 
ways, and one which could be worked well from one generating 
station. The total length of the lines would be a little over 18 
miles, and the cost per mile, including the construction of a new 
piece of road on which the line would be laid, would be £11,800 
per mile, or a total of £222,268. Nearly £3,000 per mile of this 
was for widenings and improvements. Mr. bt. Hammond, 
electrical engineer, who was engaged by the Rhondda Council 
in 1900 with reference to the electric light scheme, said he 
considered the district a most suitable one for electric tramways, 
and estimated the working expenses at 6:54. per car-mile. 
Mr. J. Fell, contractor, of Westminster, stated that he had 
carefully examined the estimate and believed it amply sufficient. 
Evidence was then called in opposition to the scheme by the 
owners, lessees and occupiers of property. The evidence was to 
the effect that whilst the miners were in favour of the scheme, 
those who were considerable ratepayers were against it. 

On Monday, Mr. BEASLEYy, the general manager of the Taff 


Newcastle Company to make 


Valley Railway Company was called in opposition to the Bill, and, 
after further evidence, the committee declared the preamble of the 
Bill proved, and ordered it to be reported to the House for third 
reading. 


STANDING ORDERS COMMITTEE. 


THE Standing Orders Committee have ‘made the following recom- 
mendations with regard to Bills referred to them :— 

London County Council (Subways and Tramways) Bill.—That 
Standing Order 129 be dispensed with in the case of the petition of 
the promoters of the Piccadilly and City Railway Bill. 

Tyneside Tramways and Tramroads Bill.—That Standing Orders 
be dispensed with providing that tramways Nos. 4 and 9 be struck 
out of the Bill. 

Halifax Corporation Bill.—That in the case of the Halifax Cor- 
poration Bill, the parties be permitted to introduce their additional 
provision if the Committee on the Bill think fit. 

Hove, Worthing and District Tramiways.—That Standing Orders be 
not dispensed with. This Bill, which accordingly drops this 
session, was one for empowering the Brighton and Shoreham 
Tramways Company to construct new tramways in lieu of existing 
iramways, and to work the same by electrical energy. There 
were also powers for the construction 'of a large number of new 
tramways, the scheme being of considerable magnitude. 

On Monday Mr. Campion, one of the Examiners of Standing 
Orders, had before him the following Bills for proof of compliance 
with Standing Orders: — Whitechapel and Bow Railway (petition 
for additional provisions), Newcastle-on-Tyne Corporation Tram- 
ways Extension, Mexborough and Swinton Tramways, Hastings 
Tramways, Torquay and Paignton Tramways and the Birmingham 
and Midland Tramways. In the case of the Torquay and Paignton 
Tramways, the examination was postponed until March 17th, but 
in every case it was found that Standing Orders had not been com- 
plied with, and accordingly they will all have to go before the 
Standing Orders Committee, who will decide as to whether they 
shall be allowed to proceed. 


PETITIONS. 


THE following petitions have been deposited against electric 
Bills :—The Oldham Corporation against the Saddleworth, Spring- 
head and Lees Tramways Bill; the Great Western Railway against 
the Wrexham District Tramways; the Metropolitan Railway Com- 
any, the promoters of the Piccadily and City Railway, the 

ondon County Council and the North Metropolitan Tramways 
Company against the Great Northern and Strand Railway Bill; 
the Woolwich Metropolitan Borough Council against the London 
County Council (Electric Supply) Bill; the Tyneside Tramways 
Company and the North-Eastern Railway against the Northumber- 
land Electric Tramways; and the Kingston-upon-Hull Corporation 
ut the National Telephone Company (Kingston-upon-Hull) 

ill. 

The London and North-Western Raiiway Company have with- 
drawn the petition against the Leicestershire and Warwickshire 
Electric Power Bill, and the Great Western Railway Company have 
withdrawn their petition against the Cornwall Electric Power Bill. 

The conservators ofithe River Medway have withdrawn their 
opposition to the Kent Electric Power Bill; the Tyne Improvement 
Commissioners theirs to the Newcastle-on-Tyne Electric Supply . 
Bill; and the Gloucester and Birmingham Navigation Company, 
and the Thornbury Rural District Council to the Gloucestershire 
Electric Power Bill. 


Garston and District Tramways and Electric Supply (Transfer ).— 
The General Committee on Railway and Canal Bills have reported 
that the Bill is unopposed, and have referred it to the chairman of 
the Committee on Ways and Means. 

The House of Lords’ Examiner on 6th inst. found Standing 
Orders proved in the case of the Rossendale Valley Tramways Bill. 

Metropolitan District Railway Lill.—On 4th inst. an application 
was made by the Metropolitan District Railway Company to Mr. 
Campion, the Examiner, for the insertion of an additional provi- 
sion in the company’s Bill. By the proposed new provision the 
company seeks to secure additional lands, to authorise the applica- 
tion of moneys raised for the sale of superfluous lands, to the general 
purposes of the company’s undertaking; and to confirm the award of 
the Board of Trade as to the system to be used in working by elec- 
trical power the undertaking of the company and the Metropolitan 
Railway Company. It was found that Standing Orders had not 
been complied with, and the matter was accordingly referred to the 
Standing Orders Committee. 


LEGAL. 


BRANDT v. JOHNSON & PHILLIPS. 


Tuis саве came before Mr. Justice Kennedy in the King's Bench 
Division on Friday. It was an action by the plaintiff, Mr. Henry 
Adolph Brandt, to recover from the defendants the balance of an 
account he alleged to be due for the supply of mica goods to the 
defendants. Mr. Mouton Smith appeared as counsel for the 
plaintiff ; and Mr. Groser for the defendants. 

Mr. M. Ѕмітн, in opening the plaintiff's case, said that the goods 
in question were ordered by the defendants in this country from 
the plaintiff, who was the manufacturer of mica goods in Germany. 
The defendants counterclaimed against the plaintiff for damages. 
The shortest way would be to open the case with reference to each 
of the points raised in the defence. Тһе claim on the writ was for 
£117 6s. 2d., balance of an account alleged to be due from 
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defendants. The defence said, first of all, that £60 15s., which 
was paid into Court, was allthat defendants were liable for with 
reference to one lot of goods. 

His Lorpsuip: They say if you add our counterclaim to what we 
have paid into Court, it is enough. 

Mr. M. бмттн: On May 6th, 1901, the defendants, by letter, 
ordered from the plaintiff 398 mica segments to be built up in three 
pieces. The whole thing turned on what was meant by built up 
in three pieces.” That order was acknowledged by the plaintiff 
on May 8th, and he began deliveries. The first arrived at the 
defendants’ works on May 28th. That was followed by other con- 
signments down to June 22nd, when the last lot was delivered. 
During the period of the deliveries no complaint whatever was 
made by the defendants that the plaiutiff had not manufactured 
the goods properly or understood their order correctly, but 
on July 1st the defendants wrote: “We are returning you 
to-morrow the mica segments, which are of no use to us, as 
they are now built up. "There is an appreciable space where the 
ends of the pieces come." The next item in the defence was as to 
£2 4s. 6d. for micanite rings, and £10 for alleged faulty and 
defective construction of two micanite cylinders— £12 14s. 6d. in 
al. These were constructed by the defendants according to a 
design sent to the plaintiff by the defendants, These were 
ordered in January, 1900, and were returned in July on the ground 
that they would not stand a certain voltage. The defendants said 
they were not bound to pay £2 4s. 6d. for the micanite rings, 
because it was to remedy faulty work, and the defendants claimed 
£10 damages for the cost of putting copper rings on the flanges. 
The defendants alleged that the plaintiff gave an implied 
guarantee that the cylinders should stand a test of 80,000 volts. The 
defendants said on January 19th that great care would have to be 
used in the manufacture of the cylinders, as they would have to 
stand a test of 80,000 volts. The plaintiff's manager, Mr. Ward, 
went and saw the defendants, and said he could not guarantee any 
test at all. He explained that they were not clectrical engineers, but 
aon ы makers of mica goods. Defendants then said that the cylinders 
need not stand a test of 80,000 volts, but 30,000 volts. The cylinders 
were sent in July, and the defendants afterwards complained that 
they had broken down. Mr. Groser said the fault of the cylinders was 
that they were made with а 4 in. flange. A very low voltage 
was applied to the cylinders and the electric current began to leak 
through at the joints, and the consequence was that instead of the 
J in. micanite flanges standing easily 45,000 volts, the current came 
through at the join. The last thing that the defendants claimed 
was the sum of £45 damages in respect of the non-delivery by the 
plaintiff of some micanite troughs within a reasonable time from 
the receipt of the order. These troughs were ordered on January 
17th, 1900. The order was for 1,080 troughs. On March 6th the 
defendants wrote to the plaintiff to keep the troughs in abeyance 
until he heard further from them. Oa March 12th the plaintiff 
wrote that 150 bad already been made, and these were delivered in 
April. On March 15th the defendants wrote tbat the troughs must 
be 2 in. longer, but all other dimensions must remain the same. 

Mr. GRosEB: My contention is that tbe contract was to lupply 
these troughs within a reasonable time. Asa matter of fact, we did 
not get the last of the goods until October, which we say was an 
utterly unreasonable time, and that we were in consequence put to 
damage and loss. 

Mr. WABD, the manager of the plaintiff, gave evidence, generally 
bearing out the statement of counsel. 

During the course of this witness's evidence it was arranged that 
the plaintiff should take back the mica segments and give up their 
claim with regard to those. 

Mr. GROSER said that he would call his evidence before address- 
ing his Lordship for the defendants. 

Mr. WM. B. Esson, manager of the defendants’ firm, said that if 
properly made, and if the flanges had been properly attached, the 
cylinders would have stood a pressure of 40,000 volts. There had 
been a leakage through tbe joints of the flange, and sparks had 
passed. It was not the case that there was a hole through the 
cylinders. The joint was not properly made, and the flange was 
not properly cemented to the barrel. The plaintiff remedied the 
thiog by putting on angular rings. The one escape was sufficient 
to render useless the whole of the cylinders. His firm had accepted 
work under penalties for which the troughs were required. 

Mr. H. J. SHEPHERD, accountant to the defendants, gave evidence 
as to the sums paid by the defendants to workmen and others for 
overtime wages in order to get the defendants’ job done 
expeditiously, which sums the defendants claimed to recover from 
the plaintiff. 

Mr. Duncan Ккоан, an electrician employed, gave evidence 
that, in his opinion, the leakage of the electrical force in the 
cylinders was caused through insufficient і ьи'абіоп between the 
barrel and the flauge. 

Mr. Wm. Jas. Muir, foreman of the electrical engineers’ shop 
of the defendants, examined by Mr. GROSER, said that when the 
wire was taken off the transformer he made an examination, with 
the object of finding out where it was faulty. The leakage was 
between the flange and the barrel. In his opinion tle flanges were 
not properly attached to the cylinder. That would be the fault of 
the makers. 

The learned counsel on both sides having briefly addressed his 
Lordship, his LonpsmiP, in giving judgment, said that the case 
would probably have taken some days to try if it bad been referred 
to an oflicial referee. lle was of opinion that, on the first head of 
claim, the defendants' contention succeeded, as he bad already in- 
dicated. It appeared to him that the mica segments were not 
made as they should have been, and under these circumstances he 
thought that the charge for these could not be made out by the 
plaintiff. The segments which remained warehoused by the defen- 


dants must be returned to the plaintiff. Then came the question of 
the cylinders. With regard to them, he should give judgment for 
the plaintiff for the following reasons:—They were made to a 
design which had not been tested before. The only fault which 
was detected, and which led to the strengthening of the parta by 
the supports or rings, was that the electricity passed in some way 
between one of the flanges and the body of the cylinder. It was 
suggested by the defendants that that showed there was a weakness 
in the connection between the cylinder and the flange. He did not 
think that the defendants had made out that it was owing to a 
flaw in the joint or to bad workmanship that the mischief happened. 
It might bethat this, which was a novel design, was essentially weak 
as a design. It was said that moch greater voltage ought to be 
safely applied. There was no contract by the plaintiff for any 
particular voltage at all. Jt did not appear to his Lordship that 
the defect arose through any fault of workmanship. He thought 
on the question as to the delay in the troughs that there 
had been some unreasonable delay by the plaintiff. He thought, 
however, that the defendants' claim on this head had been greatly 
exaggerated. For this he should allow the defendants to deduct 
£10 from the plaintiff's claim. In theresult his Lordship entered 
judgment for plaintiff on the claim for £47 48. 6d. beyond the amount 
paid into Court by the defendants, the plaintiff to have the general 
costs of the action. The defendants to have their costs on the 
counterclaim. 


Lonpon County Couxocir v. METROPOLITAN ErgcTRIO SuPPLY Со. 
In the House of Lords on 10th inst. an appeal was heard in this 
case which came before the Court of Appeal in May last year, on 
which occasion the decision of Mr. Justice Farwell was reversed. 


"There is no need for us to cover the ground of the case again, the 


first hearing, and the appeal, having been already reported in our 
columns (see ELXCTRICAL Review, May 3rd and 17th, 1901). 
Their Lordships last weck allowed the appeal, and restored the 
judgment of Mr. Justice Farwell. The appeal was heard by the 
Lord Chancellor, Lord Macnaghten, Lord Shand, Lord Davey, Lord 
Brampton, Lord Robertson, and Lord Lindley. 


Тнв SIR Hiram MAXIM Lamp Co. v. THE SIR HIRAM Maxx 
ELIOTRICAL ENGINEBRING Co. 


In the Chancery Division (Friday) before Mr. Justice Swinfen 
Eady, Mr. Eve, K.C., moved, on behalf of the defendante, that all 
proceedings in the action might be stayed in order that all 
differences or disputes between the two companies might be refer:ed 
to arbitration pursuant to an agreement. Learned counsel stated 
that the defendant company were the manufacturers of certain 
electrical lamps, and Mr. Downey, who was interested in the matter, 
came to the conclusion that it would be desirable to form a sub- 
sidiary company in order to acquire from the parent company the 
right to manufacture and dispose of these lamps in the United 
Kiogdom. Accordingly an agreement was entered into which gave 
him for a certain period an option of acquiring these rights with a 
view to the ultimate promotion of a company who would take over 
those rights from him. 

Mr. Justice Eapy: What is the point between you? 

Mr. Eve said the suggestion seemed to be that the agreement was 
not a binding one, and that the contract ought to be rescinded by 
reason of mutual breaches. Downey having obtained this option 
he was required to deposit +5,000 as security for the due per- 
formance of the agreement This he had done, and it was held by 
the defendant company. The plaintiff company was also formed, 
aad the action which had been begun by them claimed a rescission 
of the agreement, an injunction to restrain the defendants from 
dealing with the £5,000 deposited by Downey; also from dealing 
with some 20,000 fully paid shares, and claiming damages. "There 
was & question as to the quality of the lamps wbich had been 
supplied. Не submitted that under the clause in the agreement 
the matters in dispute ought to go to arbitration. | 

Mr. Justice Expy said he did not see why that part of the action 
which asked for damages should not be stayed, whilst the action 
asking for rescission should be allowed to go on. On the other hand, 
the plaiut ffs might amend their statement of claims by striking out 
their clause for damages. 

Mr. MacNaGHTEN, K.C., for the plaintiffs, said he would do that 
on the understanding that the arbitration should not be proceeded 
with until the action as to rescission had been disposed of. 

Mr. Justice Eapy thought the action for rescission ought to be 
iried first. 

Mr. Eve agreed. 

Mr. MacNaGHTEN then moved a cross motion on behalf of the 
plaintiffs, seeking to restrain the defendants from dealing with the 
45,000 and the shares until the trial of the action. 

Mr. Eve said his clients had no intention of dealing with them, 
but he was willing to give an undertaking. 

Mr. Justice Кару said on that underiaking he would make no 
order cn the motion. 


Dorry & WILLIAMSON v. LORD WENLOCK. 


Тиш case came before Mr. Justice Wright in the King's Bench 
Division on Tuesday. Mr. McCall, K.C., and Mr. B. A. Cohen 
appeared for plaiutiffs; and Mr. Lawson Walton, K.C., and Mr. 
Bairstow for the defendaut. 

It appeared that the plaintiffs, who are electrical engineers, 
claimed £318 for professional charges in connection with the in- 
stallation of electric light at Lord Wenlock's seat, Escric Park, 
York. The defendant had paid £150 into Court with a denial of 
liability. The case turned on the correspondence between Mr. 
Walkez, agent of the defendant, and the plaintiffs as to the amount 
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for which the work was to be done. Mr. Lawson Walton submitted 
that the work was to be executed for £3,000. The work occupied 
from October, 1900, to June, 1901, and Mr. McCall contended that 
on the letters between the parties, if there was a limit to £3,000, it 
applied only to the year 1901, the instructions being that the 
plaintiffs were to prepare a scheme which would be capable of 
development, and on which there would be much larger expendi- 
ture than £3,000 in the year 1901. In the communications which 

, various alternative tenders were submitted to the agent, 
who decided that the highest was too expensive and the lowest un- 


workable. Suggestions were made by which portions of the scheme. 


should be omitted, and on this part of the case, Mr. Walton put it 
that the letters showed that even with these reductions on a higher 
tender, the work was not to cost more than £3,000. 

His LonpsurP pointed out that the plaintiffs had charged 3 per 
cent. on a scheme which was to cost about £5,000, as well as 3 per 
cent. on a smaller scheme. Could they charge 3 per cent. on both 
schemes ? 

Mr. Mor, contended thft the plaintiffs were within their 
rights in doing so, as they had received instructions to prepare both 
schemes. The expert evidence would show that this was the 
ordinary practice of the profession, and added that the plaintiffs 
had written to Mr. Walker that he could not expect them to go to 
the trouble of preparing a scheme and inviting tenders, without 
compensating them for their tr.uble. In a further letter the 
plaintiffs had pointed out that it was unreasonable to expect the 
same results for £3,000 as could have been obtained from an original 
estimate amounting to almost twice that sum. 

Mr. WaLTON suggested tbat an answer to an application by 
plaintiffs for a payment on account of fees, should be read. - 

Mr. McCatx read the reply of Mr. Walker, which was to the 
effect that he would not pay any fees, because he considered that 
the plaintiffs charges were exorbitant, and that Lord Wenlock was 
entitled to damages, because of the inferior work which had been 
done. 

· Mr. E. R. Dor BX, one of the plaintiffs, gave evidence of inter- 
views he had with Mr. Walker as to the installation, and stated that 
he was told the defendant did not want to spend more than £3,000 


in the first year, and subsequent work was left open for future con- . 


sideration. : 

Mr. Walker, in a letter dated March 27th, 1901, had agreed 
to spend £3,260 in the first year, and the tender submitted was for 
£3,040. That was a workable scheme, the lower figure having been 
arrived at by reducing the size of the battery. The 3 per cent. was 
charged on the smaller scheme, as well as on the original one, 
because plaintiffs had to prepare fresh drawings, and arrange the 

lant in a differént manner. Mr. Walker never said there was a 

imit of £3,000, and plaintiffs were only to be paidon that. Plaintiffs 
prepared a scheme of which sections could have been carried out for 
£3,000, but Mr. Walker put in other sections which raised the cost. 
The work which had been carried out by others was according to 
the plans prepared by plaintiffs. 

Mr. WALTON said he did not dispute that the scheme which had 
been carried out was workable, but what he did suggest was that the 
plaintiffs had pre d а scheme which was not workable, and for 
which they charged their fees. 

Mr. ОЮогву, continuing, said the charges of the plaintiffs were fair 
and reasonable, and according to the usual practice. In cross- 
examination, he claimed that an electrical engineer was entitled to 
be paid scale fees even if the scheme was not approved. 

Mr. BURSTALL, electrical engineer, said the charges made by the 
plaintiffs were usual in the profession. Cross-examined, the witness 
said, generally speaking, he agreed that the estimate should be 
carried out for within 20 per cent. of the figure quoted before the 
engineer could be considered as entitled to his fees. 

Mr. WALTON, for the defence, said that the defendant was anxious 
that the plaintiffs should be paid something, and he considered the 
sum peid into Court ample payment for the services the plaintiffs 
had rendered. The limit of £3,000 had been fixed upon, but 
plaintifis had submitted a scheme costing far more than that sum, 
and the £150 was paid into Court in respect of such portion of their 
services as had proved useful to the defendant. 

Mr. Franois ELLIOT WALKER, the defendant's agent, gave 
evidence to the effect that, from the beginning to the end, the 
limit of £3,000 was insisted upon. A tender was obtained for 
£3,800, but witness refused it, and he put an end to the 
matter. The plaintiffs then sent in a mutilated scheme for 
£3,044. Had he been aware that the plaintiffs’ estimate 
might be exceeded by above 20 per cent, he would not have 
agreed to it. He was Jimited by Lord Wenlock to £3,000. 

Mr. E. A. GRUNING, architect, said that in а case where the design 
sent in was more costly than the estimate, the range allowable was 
within 10 per cent. of that estimate before the architect could claim 
his 3 per cent. -That was the custom of his profession, though it 
was not the law. | 


His Lorpsurp asked whether there was any objection to payment 


by quantum meruit. 

Mr. MoCALL said he was quite ready to take six guineas a day. 

Mr. Watney, electrical and consulting engineer, said if an esti- 
mate was made, it should be carried out at a figure within about 
10 per cent. of it. 

Mr. Warton submitted that all the plans had been obviously 
experimental,and taking the seven days during which Mr. Dolby 
was occupied at six guineas a day, together with incidental work iu 
London, that would give a sum of about £50. Three times that 
amount had already been paid into Court, and considering that, 
strictly speaking, Mr. Dolby was entitled to nothing, his estimate 
baving been exceeded, he had been very fairly dealt with. 

His Гговрертр, in giving judgment, said it was pretty clear that 
there was no rule as to cbarging 3 percent. on either the tender or 


anything else, nor was there any custom proved as to the margin 
that could reasonably exist as between the estimate of the electrical 
engineer and the tender by which he was able to get the work 
done. The questions were whether the plaintiffs were entitled to 
anything at all, or whether they were to be paid by quantum meruit. 
On the whole, he came to the conclusion that the sum paid into 
Court was sufficient to meet the claim; but as it bad been paid in 
with a denial of liability, judgment would be for the plaintiffs, 
with costs, down to the time of such payment into Court, No order 
was made as to the costs in Court. 


CORRESPONDENCE. 


Economy of Isolated Plants. 


In answer to Mr. Dumaresq's explanation of the 7th inst., 
I regret that a request for further information in regard to 
figures which he has kindly published, could not be dealt 
with in a tone more suitable to the discussion in a technical 
journal of a matter in which many readers are interested. 

That my request was not unnecessary is evident from the 
fact that his reply entails considerable modifications and 
additions to the particulars given in his first letter. ' 

I note that he does not propose to go further in the 
matter, though there are several items which would admit 
of further explanation. The point under discussion is 
„The Economy of Isolated Plants,“ where there is a possi- 
bility of public supply in competition therewith. 

It seems evident that ** economy " cannot be said to occur 
in & commercial sense, if capital be employed at a less rate 
of revenue thereon than could be obtained if the capital 
were employed in the capitalist’s own business, in the case 
in question, a large general stores. 

If, therefore, the capital employed in an “ isolated plant ” 
would produce a higher revenue if otherwise employed, it is 
& loss, and not a profit, to lock it up in “ isolated plant.” 

Does any successful business reckon 5 per cent. per annum 
net revenue on capital a satisfactory return ? Would capital 
be invested for at least a 10-years’ term on this basis of 
return in competition, where the competitor probably drops 
the price every year, and the margin of profit over 5 per 
cent. is at the commencement of the 10-year period slight 
or non-existent, while probably long before the 10-year term 
has expired it is a minus quantity ? | 

I do not propose to repeat Mr. Dumaresq's costs for 1900. 
The works costs will, I think, be found to be 2°17d. per 
unit; charging 5 per cent. on the capital then employed, a 
redemption fund to recover same in 10 years at 5 per cent., 
and allowing £36 for insurances and office expenses, the total 
costs for that year amount to 3:08d. per unit; the public 
supply could have been obtained at 4:84. per unit, a saving 
that year of 1:72d. per unit. 

For 1901, with the increased capital, and an estimated 
load of 175,000 units, allowing £61 10s. for insurances and 
office expenses, the total cost will be 3°45d. per unit, and the 
supply could have been obtained at 3°33d. per unit, a loss of 
0:12d. per unit. | 

For the purposes of comparison, I do not admit the items 
for renewals, wages, rent, as correctly stated, and think these 
should be increased. 

The conclusion to be drawn is that, within two years, the 
* isolated plant is probably a source of loss; if the capital 
gunk therein could be employed to bring in more than 5 per 
cent. it is certainly so, and this loss will increase, and 
not diminish. 

H. Moul. 


Electric Inspectors. 


The Electric Lighting Order for a district where the 
undertakers are a limited company reads: The local 
authority, so long a8 they are not themselves the undertakers 


for the purposes of this order, may appoint, and keep 


appointed, one or more competent and impartial person or 
persons to be electric inspectors under this order." 

Сап any readers of the ELECTRICAL REVIEW kindly state 

& place where such inspector or inspectors is already 

appointed, and the usual terms, &c., under which such 

inspectors are remunerated ? 

| Thorne. 


t 


418 


THE ELEOTRICAL REVIEW. 


| Vol. 50. No. 1,268, Manon 14, 1902. 


C.—9,247. 

There were two misprints in my long letter which 
appeared under the above heading in your last issue. In 
the third line, for 52 read 25; and оп page 378 for the hale 
Captain, read the late Captain. 

My last sentence has been mis-read. In writing “I 
stipulated for a period of three years to allow me time to 
experiment," I meant three years between the signing of 
the contract and the completion of the laying. I had 
originally written délai, and did not perceive that I intro- 
duced some ambiguity when I substituted the word “ period.” 
Several of your readers have thought I meant three years 
for experiments alone. 

W. Sharpey Seaton. 


The Testing and Management of Electric Motors. 


At the moment of writing I have not the issue containing 
Mr. Poole's letter before me. As I look upon the matter, so 
far as Mr. Poole is concerned, am I to assume that motor 
losses, a8 set forth in the article of November 8th, remain 
constant from no load to full load? Mr. Cramp, so far as 
my recollection goes, rather forcibly commented upon Mr. 
Poole's article, and it may be that they are notin accord. 
If they are in accord, the formule for what Mr. Cramp 
terms the “armature efficiency" represent practically also 
the motor efficiency. I was rather unfortunate in the word- 
ing of the hint, but I do not think a dozen of your readers 
actually misunderstood me. No sane person would for 
an instant imagine that a motor reaches its highest possible 
efficiency when it is doing nothing, or is, in other words, 
simply running without a load. I have known motors to 
show an efficiency of 88 per cent. at or near full load, and 
I have known others to show something about one half. In 
no case will a motor show a high efficiency When its rated 
load is exceeded to any great extent.. That is what is 
meant by “ an increase of load.” 

Will Mr. Poole say what it is that is represented by the 
figure “4” in his equation, and without writing round the 
question, also say in plain language that a motor will noé 
run faster if the field excitation is decreased, or that motor 
brushes cannot be raised while the machine is at work ? 
Then I may be able to reply to him, though I cannot hope 
to emulate the happy and decidedly witty way he has of 
putting things. It all comes, no doubt, through close 
acquaintance with the “ new humour.” 

P. T. White. 


Distribution Cables for Three-Phase Working. 


Referring to the article in your issue of January 10th, 
upon Distribution Cables for Three-phase Working," and to 
my letter of January 21th asking for information as to the 
method of jointing claimed in the original article, I must 
mildly express my surprise that the information is not yet 
available. 

This is the more remarkable when one considers the 
emphasis laid on this feature in the original article, and 
considering the great advantages which such a method of 
jointing possesses, it seems strange that neither the writer of 
the article nor the makers of the cable should deem the 
point worthy of being demonstrated. 

The. issue is a plain one, either the jointing can be 
practically done as described, or it cannot; in the former 
case there should be no valid reason for keeping the method 
secret if business is intended to be done, and in the latter 
case the claim should be at once withdrawn. 

M. R. 

[No doubt if our correspondent will address the inventor 
direct on the above matter he will get all the information he 
oe and this we should advise him to do.—Ens. El, EG. 
Ex. 


Localising Faults. 


In reply to * Station Engineer," I should be very pleased 
if І could tell him how to localise a fault on a long length 
of cable with an ohmmeter “ within a yard or two,” but I 
think you could get as near to the fault with the olimmeter 
as you could by running up an alternator for every test, and 
the ohmmeter is by far the most convenient instrument of 
the two when time is important, I quite agree with him 


that there are faults that will test all right and break down 
directly working pressure or less is switched on ; but surely, 
this particular fault did not test 8o, 2,000 ohms to earth or 
less is what one would most likely get on a burnt and wet 
hole in paper concentric, such as the one described. I should 
certainly have thought that to have removed earth 
connections and treated the fault as an earth would be much 
quicker than the bother of getting off the transformers, and 
running up the alternator for each test. The time taken to 


clear the main does seem excessive. 
ў Mains. 


Accumulators and Electric Traction Systems. 


My attention has been called to the questions raised by 
Mr. H. W. Dix. The curves related to a plant operating 
25 cars, the generators were shunt wound, and the bus bar 
voltage was an exceedingly close approximation to constant 
pressure. The booster was manufactured by the Electric 
Construction Company, Limited. 

E. S. W. Moorc. 

Wolverhampton, 

March 7th, 1902. 


Information Wanted. 


Can you, or any of your readers, inform the writer through 
the columns of the ErkorRiCAL Review of any firm who 
would supply a jig for filing dynamo brushes to the correct 
bevel ? = 


- “ Bective” asks for the name and address of the makers 
of celluloid balls suitable for illuminating purposes. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Winx ENDING Maz. 127TH, 1901. ^ Werz ENDING Maz. 11TH, 1902. 


Adelaide .. Value £445 : Alexandria.. ss .. Value £107 
Amsterdam vs .. 612 КЕ Teleph. mat. б 80 
Antwerp... Wa i3 23 21 | Amsterdam.. is as .. 125 
9% Teleph. mat.. .. 190 | Auckland. Teleg. mat... . . 1,330 
Auckland. - y» x 95 | Bomba ss we 25 38 
Bombay "T" "m $^ s 410 Bremen ae vs T 15 
Brisbane. Teleg. mat. .. .. A | Buenos Ayres. Teleg, mat. .. 63 
Buenos Ayres. Teleg. cable, &c. 819 Calcutta  .. v va . . 1,361 
outta we ate . 2,286 . s Teleg. wire .. 878 
Cape Town .. 85 T .. 1,009 pe tomi.. os 85 . 2,2656 
is Teleg. mat. ..14,449 Colombo. Teleg. mat. eo 286 
Colombo és ss . 212 Copenhagen. Teleg. wire Д 13 
$i Teleg. mat. .. е 18 | Durban «ә và y 678 
Durban T ee са „ 191 East London 80 
East London m 5 ae i Fremantle .. “% vs 271 
Hamburg. Teleg. mat... .. 200 , Halifax. Teleg. wire .. 25 
Havre . oe ec T .. 190 | Hamburg 18 T .. 603 
Hong Kong. a sà sa 10 Hiogo s ee «s ate 67 
Liban.. s Vs 20 Hobart МА - 92 — 2 
Melbourne .. 8,526 Hong Kong.. = Vs "E 
Port Chalmers T es 105 Ostend а os ee - 30 
Port Elizabeth .. ae aa 86 Perth.. us > i .. 650 
Shanghai .. T T .. 148 Port Elizabeth  .. T . 624 
Bydney T .. 1,648 Rangoon. Telcph.apprts. .. 420 
Tientsin ө 82 gas - 21 Reval.. e* act as .. 141 
Vera Crux. ws .. 51 | Rotterdam. Teleg.mat. .. 98 
‘Wellington .. - .. 1,144 St. Petersburg. Teleg. mat. .. 120 
Yokohama .. a - e» 578 Singapore - TS .. 167 
Stockholm. Teleg. wire 60 

Suez. Teleg. insts. > ee 1,496 

а Teleg. mat. ae .. 194 

ЧОП? es os oe . MB 

Y cllington ee ee ee ee 585 

» Teleph. mat. . 1,980 

Total £271,004 | Total oe £18,911 


Foreign Goods Transhipped. 


Gothenburg. Teleph.apprts, Valuc Tx i 


Madras, Elec. cars T | 

Sydney. Elec, mat. ме ee 106 

Trinidad. Elec. goods .. P 38 
Total .° . £358 


Directory.—Messrs. Hazell, Watson & Viney have just 
issued from the press their Electric Lighting and Traction 
Directory for 1902." "The book is edited by Mr. C. S. Vesey- Brown, 
and gives much information of a very serviceable nature relating to 
the engineering equipments of the various stations, together with 
particulars as to working costs, receipts, &c. Details of the many 
undertakings (electric lighting, tramways, railways, and so forth), 
which are at the moment awaiting the consideration of Parlia- 
mentary committees are included, the publication of the work 
having been delayed in order that this might be so. The price of 
the directory is Gs.,and it is handsomely got up, and we should 
think that those who are not already provided with such a 
collection of clectrical statistics would find it well worth the 
money. 
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The Dusseldorf Exhibition.—We have received а small 
booklet relating to the forthcoming exhibition at Dusseldorf, to 
which reference was made in a recent issue. We learn that 
the exhibition authorities are represented in this country by 
the Gordon’s Advertising Agency, 1, Duncannon Street, W.C. As 
we have already stated, the exhibition will be largely devoted to 
the Engineering and Electrical Industries, of which Dusseldorf is 
the chief centre in Germany. The Exhibition opens on May Ist 
and closes on October 20th. We have no doubt that anyone who is 
interested in the matter can obtain a copy of this interesting little 
booklet by applying to Messrs. Gordon's Agency. 


Electric Light and Power at a Drapery Warehouse. 
—A large installation, consisting of electric lifts, pumps, fans, 
incandescent and arc lighting, has just been completed at the new 
premises of Messrs. Jeremiah Rotherham & Co., Limited, 79—91, 
Shoreditch, N.E., the current being taken from the mains of the 
Shoreditch Corporation at a pressure of 150 volts. The power 
service mains are kept separate from the lighting service mains, and 
after passing through the Corporation fuses and meters, are connected 
to two main switch and fuse distribution boards for power and 
lighting respectively. The power service board is arranged for five 
circuits supplying three electric lifts, one electric pump, and one 
sub distribution board controlling the 16 fans throughout the 
building: Each main circuit is controlled from a d.p.. quick · break 
switch and d. p. fuse, and on the power service board is mounted an 
Evershed dead-beat ampere- gauge, and volt-gauge. The three 
electric lifts, one of which is for passengers, and two for goods, are 
of Messrs. R. Waygood & Co. 's latest type. They consist generally 
of & worm gear running in oil, directly connected to an enclosed 
motor running at about 600 revolutions per minute. The worm 
gear is directly keyed on to the drum which winds up the hoisting 
ropes, giving a speed, in the case of the passenger lift, of 160 ft. per 
minute, and in the case of the goods lifts, 100 ft. per minute. The 
motor-controlling switch is fitted with a device to prevent the 
operator cutting out the resistance too quickly, and automatic over- 
load and no-voltage circuit breakers are also provided. A further 
safety device is fitted so that if for any reason the distance between 
car and counterweight be varied, or should the rope slacken or 
break, a switch immediately opens cutting off the supply of current 
to the motor, and should this fail to stop the car, it is immediately 
afterwards brought to a standstill mechanically by means of 
safety jaws brought into action upon the sides of the runner 
backings. The electric pump was installed by the General 
Electric Company (1900), Limited, and consists of a 2-н.р. 
shunt wound motor running at 1,000 revolutions per minute driving, 
by means of a belt, a three-throw pump capable of pumping 1,140 
gallons of water рег hour against a head of 16 ft. The pump runs 
at a speed of 45 revolutions per minute, and is geared down from 
the belt-driven pulley by a machine-cut spur wheel and pinion. 
A complete duplicate set is provided, together with a d.p. change- 
over switch, so that, should one set get out of order, the other can 
be started immediately. The starting and stopping of the pump is 
automatically controlled by means of a copper float in the tanks, 
which puts a quick-acting d.p. switch on or off as the tanks are 
empty or full, by means of a lever. This switch controls a G.E.C. 
patent solenoid motor-starter in the pump room. The electric fans 
are of the well-known Blackman type. The lighting service board 
is divided into three portions, for arc lighting, incandescent light- 
ing, and house service respectively, the latter being metered 
separately from the rest. These circuits are further sub-divided by 
means of switch and fuse distribution boards, of which there are 
two on every floor, from which the sub-circuits are run to supply 
the various arc and incandescent lamps. The maximum number of 
incandescent lamps supplied by any sub-circuit is eight, and each 
sub-circuit is controlled by a d.p. bridge type fuse and s.p. tumbler 
switch. With few exceptions, every lamp is furnished. with a 
separste switch, and in large rooms the switches are grouped 
together on boards at convenient points. The arc lamps are of the 
Gilbert open, single carbon type, capable of running for about 1 
hours without requiring re-trimming. They are of 5-ampere size, 
and are arranged in groups of three in series for 150 volts. Each 
lamp is fitted with a subetitutional resistance for series running. 
The total number of lamps installed in the new premises is about 
850 incandescent and 36 arc lamps. The electrical installaticn was 
designed and superintended by Mr. Reginald J. Wallis-Jones, of 
Messrs. Wallis-Jones & Dent, 36, Great George Street, Westminster, 
in his capacity of consulting engineer, and the contractors for the 
work were Messrs. Simpson Bros., of Hapton, near Burnley, who 
also made and supplied the whole of the switch and fuse distribu- 
tion boards. 


А New Lamp Tester.—The accompanying: illustration 
shows an ingenious device for rapidly finding the amperage 
of glow lamps. The usefulness of a glow lamp depends 
upon two things—firstly, whether it is giving light enougb, and 
secondly, whether it is taking too much current for that light. The 
first question is roughly answered by an inspection of the area 
lighted. To determine the power consumed, however, has hitherto 
been a matter of considerable difficulty, entailing, as it usually did, 
either the making up of special connections for the insertion of an 
ammeter, or the removal of the lamp to a specially arranged testing 
bench. By means of the instrument. illustrated, however (which, it 
should be mentioned, is manufactured by Messrs. Everett, 
Edgcumbe & Co., of London), all that is necessary is to remove 
the lamp from its holder and place it in the one fixed to the 
instrument (seen on the left of our illustration). On inserting in 
its place the adapter attached to the flexible cord, the pointer will 
at once indicate the exact current taken by the lamp at the supply 
voltage upon which it is being run. А useful (able is provided 


with the instrument, from which the efficiency of any lamp in 
watts per nominal candle-power can be ‘at once found from а 
knowledge of the approximate supply voltage, and a reading taken 
on the lamp tester. .Another use to which this instrument can be 
put is to show approximately whether a lamp of unknown candle- | 
power is, say, an 8, 16, or 32, a question which is often difficult 
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to determine by mere inspection. It may be added that these 
instruments are similar as regards internal construction to Mesars. 
Everett, Edgcumbe's now well-known “ Univereal И instruments, 80 
that they can be used upon either direct or alternating circuits with 
equal accuracy. They are spring controlled and extremely portable. 
These lamp testers should prove especially useful in hotels and public 
buildings, where the means which they afford of keeping & check 
upon the condition of the lights, both before being put on circuit 
and after running for some time, may effect a considerable saving 
in the electric lighting bill. 
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Quick-Break Switch.—We illustrate herewith a neat 
form of double-break switch, patented by Messrs. Broadbent and 
Brooke, and made by Mr. T. W. Broadbent, of Huddersfield, in 
sizés from 50 to 500 amperes. The special feature is the good con- 
tact, which, it is claimed, is secured by the split plugs and sockets. 


The former are slightly tapered, to cause the sockets to expand and 
grip the plugs. In case of injury to the working parts by breaking 
an excessive current, they can be renewed in less than two minutes. 
Single and double-pole, and change-over switches are also made in 
this form. 


Zodel's Patent Flexible Coupling.— The accompany- 
ing illustration shows a useful contrivance for connecting a 
dynamo directly with the crankehaft of an engine or with a turbine 
shaft. It is otten not possible, especially with large dynamos, to 
erect them on one common foundation plate with an engine or other 
prime mover, and where it cannot be done the difficulty that has to 
be met is to bring the shafts of the two machines exactly into line. 
But even when this is achieved there is some chance that one of 
the foundations may yield, or that, owing to the uneven wear of the 
bearings, the shafts get out of line, and great trouble is the result. 
This coupling, the invention of Mr. Louis Zodel, the chief engineer 
of the turbine department of Mesers. Escher, Wyss & Co., of Zurich, 
preventa all such difficulties and is extremely simple and reliable, 
Ib consists of two discs, with rims containing slots through which a 
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leather or cotton band is drawn, connecting the discs, which are fixed 
on the ends of the shafts to be coupled. An elastic connection 
between the two machines is thereby established, which prevents 
all strain on any bearings if tke shafts are out of line. At the same 
time the leather or cotton band serves as an insulator. The wear 
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and tear of the bands is extremely small, and should it ever become 
necessary to renew it, a leather band of the necessary size can easily 
be obtained anywhere. India-rubber, which is sometimes used in 
couplings for the same purpose, is not so easily obtained, and 
besides, it becomes brittle in time and requires to be replaced more 
frequently. The inventor has also designed a clutch on the same 
principle, which allows the dynamo to be connected or discon- 
nected with an engine or turbine; this operation must, however, be 
performed while the machines are standing still. These couplings 
are most extensively used on the Continent for all powers, the 
diameter p depending upon the power to be transmitted. At one 
place there are seven such couplings in use for units of 2,200 н.р. 
Electrical engineering firms are using them generally, and several 
electrical stations in this country have already adopted them. At 
Frongoch Mines, Devil's Bridge, Cardiganshire, one is used to con- 
nect & three-phase generator of the Electrical Company, Limited, 
with an Escher, Wyss & Co. patent Pelton turbine of 400 н.р., and 
& Willans engine. 
connects a Sandycroft dynamo with an Escher, Wyss & Co. turbine 
of 50 H. P., and they are in use in other places. The sole agent for 
these couplings and clutches is Mr. Alph. Steiger, M.I.C.E., of 28, 
Victoria Street, Westminster, S.W., who is Messrs. Escher, Wyss 
and Co.'s representative for the British Empire. 


Bankruptcy Proceedings.—A receiving order was made 
last week at the London Bankruptcy Court against John Hervey 
‘Redgrave, described as an electrical engineer, lately carrying on 
business at 53, Regent House, Regent Street, W., and residing at 
Gloucester Road, New Barnet, present address unknown. Messrs. 
Burgess & Co. made the application on behalf of the petitioning 
creditor. The act of bankruptcy cited in the petition was the 
departure of the debtor with intent to defeat and delay his 
creditors. It is understood that a warrant has been issued against 
the debtor on acharge of obtaining money by fraud, it being 
alleged that he had raised over £50,000 by mortgage over a 
mortgage on the same properties owned by him at High Barnet. He 
managed to elude arrest on February 16th, since which time the 
SER have been searching for him, but up to the present without 
result. 

First meeting of creditors will be held at Bankruptcy Buildings, 
Carey Btreet, on March 17th ; and the date of public examination 
is April 11th, at the same place. 

A meeting of creditors was held at Birmingham on 5th inst., in 
the case of J. W. Westwood, electrical engineer. The liabilities 
amounted to £218, and the assets are expected to realise £36. 

Atasittingof the London Bankruptcy Court, held on Thursday, 6th 
inst., before Mr. Registrar Hope, Jacob Gutmann, agent for the rale on 
commission of electrical and other fittings, Graham Road, Hackney, 
attended for public cxamination upon accounts showing a liability 
of £420 to the petitioning creditors (Messre. Markt Bros. & Co., 
Beech Street, Barbican), and assets, book debts £187 10s.,” treated 
as irrecoverable. A previous failure is recorded against the debtor 
in September, 1898, when he was trading as a dealer in electrical 
fittings at 48, Commercial Road, E., under the style of J. Goodman 
and Co. He subsequently took up several agencies, and in 1900 had 
an office at 40, Danbury Street, Islington. During November of 
that year he entered into an agreement with the petitioners for the 
sale of their goods on commission terms, but after three months the 
goods were invoiced to him in the ordinary way. The failure was 
attributed to losses in the agency business and on the trading 
generally. Upon the case being called, Mr. G. W. Chapman, 
official receiver, reported that he did not anticipate that the debtor 
would attend. He was an undischarged bankrupt under the former 
failure, and when served with the notice of this examination, he 


At Trefriew, North Wales, a similar coupling 


had said that he was not going to attend to it. The learned 
Registrar, adjourning the examination sine dic, with leave to the 
Official Receiver to make an application in Chambers for a warrant 
with a view to securing the debtor’s attendance. | 

At a sitting of the -London Bankruptcy Court, held last 
Wednesday before Mr. Registrar Giffard, Frederick Herbert 
Berry, lately an electrical engineer and electric wire manufacturer, 
but more recently a licensed victualler, applied to pass his public 
examination upon accounts sh wing total liabilities, £17,849 8s. 
(unsecured £4,639 19s. 8d.) and assets nil. In the course of his 
evidence the debtor stated that he carried on business as an elec- 
trical engineer and electric wire manufacturer for many years prior to 
March, 1896, when he transferred the business, then being carried 
on at 144, Clerkenwell Green, E.C., to a company which was formed 
with a capital of £6,000 to acquire it. The sale consideration was 
£6,000, payable as to £3,000 in 5 per cent. debentures and £3,000 in 
ordinary shares of the company. He transferred a large portion of 
the shares and debentures to his wife in March, 1901, in con- 
sideration of a small sum then paid, and iu satisfaction of moneys 
previously advanced to him. Since the conversion he had acted as 
managing director of the company, at a salary of £200 a year, but 
owing to the small amount of business done for some time past, 
his salary had not been paid. In 1897, with £5C0 capital, he com- 
menced speculating in public houses, and made profits on several 
houses, which he contracted to buy, but resold before completion. 
He had also carried on several public houses, and he attributed his 
insolvency to loss in the trading thereat, to law costs, and to 
depreciation in the value of the various mortgaged properties. The 
examination was ordered to be concluded. 

Under the failure of George Willie Clarke, electrical engineer, 
late of Harold Wood, near Romford, and 117, Queen Victoria 
Street, E.C., the debtor attended before Mr. Registrar С Тага, last 
Wednesday week, for public examination upon accounts showing total 
liabilities £5,269 17s. 1d. (unsecured £3,373 5s. 2d.); assets £544 
1s. 6d., subject to preferential claims of £129 118. 114, and a 
deficiency estimated at £2,958 15s. 7d. Mr. E. L. Hough, senior 
official receiver, conducted the examination, and Mr. F. Cooper 
Willis represented the trustee, Mr. A. F. Lovell. Questioned by 
Mr. Hough, the debtor stated that prior to 1893 he wasin the 
employ ofa firm of electrical engineers, but in that year he took 
over the East Hanningfield Mills, near Chelmsford, where his father 
had carried on tbe business of a corn merchant and miller. Owing 
to the cost of extensive alterations, he had to mortgage the property, 
and in March, 1891, in consequence of the mortgagee having required 
repayment of the principal due on his mortgage, he closed the mills 
and handed to the mortgagee the stock and the bulk of the plant 
and effects. During 1900 he commenced business as an electrical 
engineer and contractor at his residence at Harold Wood, and in 
August, 1901, he opened a shop at 15, High Street, Grays. The 
shop, however, did not pay, and was closed in November last. Two 
months before closing the Grays brancb, witness opened an 
office and showroom at 117, Queen Victoria Street, where he also 
carried on business until December 23rd, when he executed a deed 
of assignment for the benefit of his creditors. He mainly attri- 
buted his failure and insolvency to loss at the East Hanningford 
Mills; also to law costs, interest on loans, and depreciation in the 
value of the electrical stock, plant, and utensils as estimated for a 
forced realisation. It was the fact that he had been pressed by 
creditors during the last 12 months, and that a number of judgments 
were obtained against him during that period. He knew that he 
was insolvent, but hoped to pull through by means of the Victoria 
Street business. In June last, and subsequently, ke pledged elec- 
trical goods with Messrs. Huddleston & Co., a firm of electrical 
engineers and 'auctioneers, who offered through the columns of the 
ELECTRICAL REVIEW to render assistance to persons in financial 
difficulties. Witness could not state off-hand how many pledges 
bad been given, but a record of them appeared in his books of 
account. Some of the hypothecated goods were purchased on credit, 
and had not been paid for. Witness would swear that he did not 
purchase a cable in order to pawn it. He agreed that it was larger 
than he required for tne purposes of his business, but he 
was induced to buy it because it was offered on cheap 
terms by taking a large quantity. The prime cost of the 
cable now held by Messrs. Huddleston & Co. was about £100, 
and they held other goods to a similar value. To the best 
of his belief one-half of the goods now in the hands of that firm 
were obtained on credit and had not been paid for. Asked with 
regard to five cheques, amounting in all to £123 08. 8d., given to the 
General Electric Company on November 15th, 16th, 17th, 18th and 
19th last, the debtor stated that they were in payment of goods 
purchased by him on those dates for stock at the showroom in Queen 
Victoria Street. The cheques were not honoured by the bank. He 
had been allowed an overdraft, but occasionally received a scolding 
from the manager when his debit ran too high. Mr. Allwood, the 
General Electric Company's accountant, was aware of that over- 
draft, and when that gentleman interviewed witness respecting the 
five dishonoured cheques, he (debtor) gave him an authority to the 
amount of £150 on a debt due from the London and India Dock 
Company. That authority was withdrawn when witness executed 
the deed of assignment in December last. During the three months 
preceding that deed witness spent between £600 and £700 with 
the General Electric Company, and with the exception of the five 
cheques before mentioned, he met all the cheques and he paid 
them. At the date of the failure there was stock to the value of 
£500 in the Queen Victoria Street showroom. He could not say 
whether any of the stock purchased from the General 
Electric Company in November found its way to Messrs. 
Huddleston & Co., but it was possible that was the case, as the 
money raised from that firm was required for payment of wages. 
One of the claims against the estate was by Mr. Egenham, the 
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manager of the London office. Witness engaged him on the con- 
dition that he invested £100 in the business at 5 per cent. interest 
as security for his fidelity. That £100 was paid into the general 
banking account, as witness contended he had a right to use it in 
the business. There was no ground for the suggestion that any 
electrical stock had been made away with. A dynamo at the back 
of the Harold Wood premises had been sold, and the proceeds duly 
accounted for. Every particle of assets had been handed over to 
the trustee, and, in fact, witness did not retain sufficient to provide 
bimself with a dinner on the following day. Mr. Hough said that 
completed his cross-examination, but he required the debtor to 
file an account showing in detail the goods that had been pledged, 
the dates of pledging, the prime cost, the amount of the advances, 
and if, and when, the goods were paid for. The debtor under- 
took to file the account, remarking that he had given every informa- 
tion to the trustee, who had told him that he never hada better 
bankrupt through his hands. The cross-examination was accord- 
ingly adjourned to April 16th next. 

We are pleased to note from the London Gazette that a dividend 
of 20s. in the £ and interest is to be paid on March 19th, in the 
case of C. A. Church, of Hampstead Road and Kentish Town 
Road (Henry Connolly & Co., manufacturing electrical engineers). 


Dissolutions and Liquidations,—Creditors of the 
North-Eastern Telephone Company must send particulars of debts, 
&c. to the liquidator, Mr. C. Humble, 12, West Strect, Gateshead, 
by April 15th. 

Creditors of the Porcelain Electrical Fittings Company must 
send particulars to Mr. Т. W. Hayes, 24, Cheapside, Hanley, the 
liquidator, by March 17th. 

A meeting of the Electric Incandescent Lamp Regenerating 
Syndicate is to be held at 8, Clifford’s Inn, E.C., on April 9th, to 
hear an account of the winding up from the liquidator (Mr. A. 
Banister). 

Messrs. M. Walker and W. H. Collingham (Airedale Motor and 
Accessories Company, of Keighley) have diesolved partnership. 

A winding-up order having been made recently against the Auto- 
mobile Manufacturing Company, Limited, the statutory mcetings of 
the creditors and shareholders were held on Tuesday last at the 
Carey Street offices of the Board of Trade, Lincoln's Inn Fields, 
W.C. Mr. A. S. Cully, Assistant Receiver, reported that the com- 

y was registered on April 30th, 1900, for the purpose of ac uir- 
ing the good will and assets of the business of electrical engineers 
carried on by W. C. Bersey & Co., at 4, Hythe Road, Willesden, 
together with the business of the Southern Motor Car Company, 
carried on by Edmund Townsend and A. E. Bizzey, at 59, Brixton 
Road, S.W. The company was registered with a nominal capital 
of £100, but the amount was almost immediately afterwards 
increased to £15,000. The reason for originally regis- 
tering the company with a capital of only 4100 was 
that it was desired to protect by registration the name of 
the company, and at that time neither the amount for which sub- 
scriptions should be invited, nor the amount of the purchase price 
had been decided upon. For the eame reason the registration was 
effected without articles of association, and although draft articles 
were subsequently prepared, they had not been registered nor 
formerly adopted by the company in general meeting. The pro- 
moters were Mr. W. C. Bersey (vendor), Mr. Edmund Townsend 
(vendor), and Mr. Stanley Lambert (chartered accountant). A 
prospectus, dated June 14tb, 1900, invited subscriptions for £5,000 
shares, and was stated to have becn issued only privately among 
friends of the directors. As a result, on July 25th, 1901, the com- 
pany allotted the whole number, but subsequently, for various 
reasons, the allotments in respect of 1890 shares were cancelled. 
The total cash issue was £3,192 shares, of which £2,240 
was subecribed by the directors themselves. The purchase 
price to be paid by the company was agreed at £10,000 in shares 
and £130 in cash, the latter amount being in respect of the 
promoting expenses up to allotment, which charges were defrayed 
by the vendors. No valuation was made of the assets, nor was any 
balance-sheet prepared upon which to base the purchase price. On Sep- 
tember 20th, 1901, a debenture bond of £10,C00 was issued to certain 
directors of the company to secure them in respect of a guarantee 
given by them to secure an advance of £5,000 made to the company. 
It was not until the company was in difficulties that the debenture 
bond was issued to the directors. The circumstances under which 
that issue was made would be a matter for inquiry. A 

sum of £5,500 was now due under the debentures. Com- 
"menting upon the share-holding of the directors, the Chairman 
stated that Mr. Lambert, a promoter and director of the company, 
received £1,000 vendors’ shares for his services in the promotion, 
and it would be for the liquRlator to consider whether the fact of 
Mr. Lambert’s interest in the promotion was properly disclosed. 
The accounts filed under the liquidation showed liabilities £3,787 
against assets £3,718, but if the issue of debentures was upheld 
there would be a deficiency of £6,030 to the creditors. Resolutions 
were passed at both meetings for the Official Receiver to remain in 
charge of the liquidation. 

Mesars. Arthur Allen and H. F. Ward (Allen & Ward), electrical 
and general engineers of Birmingham, have dissolved partnership. 
Mr. Allen attends to debts, and continues the business as Arthur 
Allen & Co. 

A meeting of Williamson & Josepb, Limited, is to be held at the 
offices of Messrs. T. P. Child & Son, 42, Poultry, E.C., on April 15th, 
to hear an account of the liquidation proceedings from the liquidator 
(Mr. T. P. Child). 


Books Received.—“ Tramway Companies and Local 
Authorities" by Frank Noel Keen. London: Merritt & Hatcher. 
1902. 10s. net. 


“The Elements of Physical Chemistry," by Н. C. Jones. London 
and New York: Macmillan & Co. 1902. 178. net. 

“Streets Newspaper Directory for 1902." London: British, 
Foreign and Colonial Advertising Offices. 3s. 6d. 


Catalogues.— The Rapid Magnetting Machine Com- 
pany, of Cambridge Street, Birmingham, have placed in our hands 
an illustrated circular describing their Rapid electrical magnet- 
ting machine, or separator, which they manufacture for the purpose 
of extracting iron or steel from metal borings and dust of all kinds, 
and other non-magnetic materials containing particles or pieces of 
iron or steel which require to be separated. Some statements are 
arranged in parallel columns for the purpose of comparing the 
“ Rapid " machine with those of older types, and pointing out ita 
advantageous features. 

The B.T.H. Co.'s pamphlet, No. 120, is devoted to a description of 
the Thomson astatic instruments for direct current switch- 
boards. 

Messrs. J. P. Hall & Co., of Oldham, have brought out a new 
price list of their multipolar ventilated enclosed shunt-wound 
motors for continuous running. Prices are also given in tabulated 
form of liquid and metallic starting switches and fuses. 

A bulky and very fully illustrated price list of engineers’ and 
joiners’ tools and machinery has been placed before ns by Mesars. 
C. Nurse & Co., of Walworth Road, S.E. It is intended as a supple- 
ment to the firm's No. 10 catalogue, issued in 1899, since which date 
a number of new lines have been added to their stock. The very 
vast field which is covered in the catalogue makes jt impossible to 
detail the contents, and, furthermore, this is, we should think, quite 
unnecessary, the supplies of Messrs. Nurse bcing well known to most 
of our readers. 

Mr. C. Olivetti, of Ivrée, has sent us a circular of his new watt- 
meter and Wheatstone bridge. 

Messrs. R. W. Blackwell & Co. are just now sending out lists of 
their reduced prices for I. T. E. circuit breakers. 

Messrs. Cochran & Co., Annan, Limited, have sentus a tiny 
pocket calendar giving particulars of their Cochran boilers, also a 
monthly stock list. - 


Fire.—On the tth inst. a fire occurred on the premises of 
Messrs. de Puydt & Poncin, of Marion Street, Birkenhead. 


For Sale by Auction.—Messrs. Huddleston & Co. will, 
on March 24th, offer a large quantity of electrical apparatus for sale 
by auction at Hammersmith. Particulars are given in our business 
pages to-day. 


Large Steel Works Installation.—The Upper Forest 
and Worcester Steel and Tinplate Works, Limited, have recently laid 
down a very complete electric lighting and power scheme at their . 
works. The boilerssupplying the bar-millengine have been utilised for 
the electric lighting plant, the pressure from these being 100 10. per 
sq. іа. The power house is built of stone, and measures 53 ft. 4 in. 
long, and 34 ft. 10 in. wide. The present plant installed consists of a 
pair of Marshall compound condensing engines, with cylinders 
11 in. and 19 in. by 30 in. stroke, of the L.C.H. class. Between the 
engines is fitted & 10-ft. fly-wheel running at 110 revolutions per 
minute, transmitting its power to the generator by nine ropes. The 
valves on both steam and exhaust are of Marshall's latest double-beat 
type. The generator is of rarkers standard compound-wound 
two-pole type with three bearings, capable of an output of 360 
amperes at 250 volts when running at а speed of 480 revolutions per 
minute. The main switchboard is built of six panels of Sicilian 
marble on angle iron standards. Solid bare copper mains have 
been used throughout, the largest being 5 in. diameter, and the 
smallest being No. 12 B.W.G.; the whole of the mains are carried 
upon iron standards or brackets, no timber being used where 
deterioration from weather would take place. The arms carrying 
the insulators are also of iron, and a layer of hard wood is inserted 
between the insulator and the iron, so that should a wire break 
loose from its insulator it would still be partially insulated from the 
ironwork of the carrier: 

The incandescent wiring is carried out on the distribution board 
system. The number of incandescents installed is approximately 
450, of 16 and 32-0 Р, special fittings having been designed for the 
different departments. The arc lamps are arranged two ia series; 
they are 7-ampere standard Jandus lamps, with clear globes. Each 
pair of lamps is wired direct from a distribution board, and Braulik 
patent arc lamp couplings are used throughout (with the exception of 
the casting pit). The outside lighting is carried out with arc lamps 
suspended from iron poles; the latter are made from Great Western 
Railway bridge rails, two raile being riveted together by the 
flanges face to face. All arc lamps (with the exception of those over 
the casting pit) are counterbalanced, no winches being used. The 
present installation consists of 60 arc lamps, 14 of which are erected 
in the steel works. 

The management express great satisfaction at the manner in 
which the installation, designed by Mr. W. M. Furniss, chief 
engineer to Messra. Handley & Shanks, has been carried out by that 
firm, aud add their appreciation of the services of Mr. Furniss, who 
was ably assisted by Mr. A. E. Jones, mechanical engineer to the 
Upper Forest Works. 


Meeting of Creditors.—4À meeting of creditors of Lewis 
Bayliss, trading as the Thames Electrical Manufacturing Company, 
Terrill & Co., and Card well & Co., was held at 37, Waterloo Street, 
Birmingham, on the 10th inst. 


New Edition.—A third and extended edition of W. 


Perren Maycock's “ Electric Wiring, Fittings, Switches and Lamps," 
has just been issued by Messrs. Whittaker & Co., of Paternoster 
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Square, E. C. The whole book has been revised, and considerable 
additions made to the practical examples at the end, these being 
now placed by themselves in a separate chapter. 


New Shade Carrier.—The “Century” Shade Carrier 
Syndicate, of Marlborough Works, Manchester, have sent us a 
sample of their speciality, which consists of a collar provided with 
a flange to support the shade, and a screw for clamping the carrier 
upon any ordinary lampholder. The shade is fixed in position by 
means of a pair of clips which can be bent down over the edge of 
the shade. The device is very neat, enabling one to fix or remove 
any shade in a moment, and it will fit any existing lampholder. 


The St, Petersburg Exhibition.— We have before us 


& prospectus of this Exhibition, which is to be opened on June 3rd, 
and to remain open until September 2nd next. The Exhibition is 
to be confined solelv to the manufacturers and producers of thc 
British Empire. Full particulars are given of the objects of the 
Exhibition and the necessity for British firms to bestir themselves 
if they are to maintain an industrial position of importance in 
Russia. All inquiries regarding space should be addressed at once 
to Mr. Herbert Harris, authorised agent, 191, Coventry Road, Bir- 
mingham. The secretary for the United Kingdom is Mr. Edgar 
Gorer, of 22, Conduit Street, Regent Street, W. 


The E.L.B. System in Spain.—We are informed that 
the Electric Lighting Boards Company have had a patent skirmish 
in Spain, where they have taken action against Messrs. Oteyza and 
Urena, of. Madrid, who, it is alleged, were trying to infringe the 
company's patents and had copied the company's catalogues. The 
attempted infringement called the company's attention to the 
prospects of Spanish business, and steps were taken to accord to 
Messrs. Paz & Sylva, of Paris, a temporary license of the Spanish 
patents for the Spanish coronation, which takes place on May 17th; 


this firm, who have been so successful in representing the com- 


pany in Paris, immediately commenced operations on a large 
cale in the Spanish capital, one of their first contracts being from 
the Government Fêtes Committee. 


Trade Announcements.—Messrs. Bennett & Ward- 
Thomas, consulting engineers, of 13, Victoria Buildings, Man- 
chester, have removed to larger offices at Winter's Buildings, 
Manchester. | 

The directors of the E.L.B. (Brit. Mfg. Co.) ask us to state that, 
after taking legal advice, they have determined the agreement 
under which Messrs. Hereford, Lavey & Chapman have acted as 
their sole selling agents. Weare informed that litigation is pend- 
ing as to the termination of the agreement. 

The registered offices of the Rand Central Electric Works have 
been moved to 120, Bishopsgate Street Within. 

Messrs. Hedges, McKrell & Taylor, Limited, electrical and 
mechanical engineers, formerly of 31 and 34, Barbican, wish to 
notify their customers that the business is now being carried on at 
their works, 39, Baltic Street, Golden Lane, as hitherto. Mr. 
H. E. McKrell has resigned his position as director, and is now in 
no way connected with the company. Mr. H. H. Sparkes still 
remains with the company, and is authorised to collect any debts 
owing to the company in the name of the recciver (Mr. H. J. 
Taylor), and to carry on any business on their behalf. 


Vickers, Sons & Maxim.—The directors’ report, 
which is to be presented at the meeting to be held to-day at 
Sheffield, contains the following paragraph :—''The directors wish 
particularly to bring to the notice of shareholders two of the firm's 
subsidiary companies, both acquired during 1901— The Electric and 
Ordnance Accessories Company, Limited, and the Wolseley Tool 
and Motor Car Company, Limited, both of Birmingham, and both 
manufacturing articles that appeal to the individual as well as to the 
Government or Corporation. In the former, together with fuses 
aud small war material, electric fittings of many sorts are made. 
The latter firm manufactures the already well-known ‘ Wolseley’ 
motor cars, and starts the year with most favourable prospects, and 
with orders that will find them full employment till late in the 
year. These works are now turning out a motor car each day, and 
it is hoped shortly to increase that output.” 


Whittakers Mechanical Stoker.—In this stoker, 
according to illustrations before us, that are not very clear them- 
selves and are not at all fully described, the grate bars are of the 
ordinary fixed type; the bridge of firebrick is not vertical at the 
grate end, but slopes away at an angle of about 30°. Coal is brought 
from an overhead hopper between a pair of small crushing rollers 
to prevent pieces above a given size from passing. As the fuel 
drops upon a plate below the rollers it is constantly swept away 
by revolving blades, which throw it over the surface of the grate. 
The ditliculty with all the continuous or intermittent sprinkler types 
of stoker is the collection of too much fuel at any one area of the 
fire surface. In order to cbviate this difficulty, there is fixed a 
horizoutally-projectiug plate, off which the fuel, as it flies 
forward, will glance. This plate is capable of being slightly varied 
in its angle by means of a screw and arm, thus affording a means 
whereby the fuel will be deflected more or less, and compelled to 
distribute itself nearer to or further from the bridve as may 
be unecessary. There is also a clearer plate to enable any 
fuel that may fall upon the dead plate to be removed. It is 
claimed that the lodgment of coal on the dead plate gives rise to 
black smoke. We do not ourselves quite see that this should be the 
case—rather the reverse. However, it is claimed to be of advantage 
to employ this clearer device because, by its use, there is no need to 
open the fire door to push the fuel off the dcad plate, and the boiler 
may be worked for an hour or two without opening the doors, thus 
keeping ont excess of cold air. If the apparatus will, as claimed, 


produce a level and even fire, it has solved one of the difficulties of 
sprinkling stokers. The machine has but few moving parts, merely 
one fan or shovel shaft, a worm and wheel, and a reciprocating bar, 
which carries four pawls to actuate ratchet wheels on the crusher 
roller spindles, whereby the two rollers of each furnace hopper 
of a Lancashire boiler are slowly revolved at intervals to feed in 
the coal, the rollers doing a double duty as crusbers of large pieces 
of coal and as feed rollers. "This mechanical stoker has been made 
for 20 years by Mr. Whittaker, of Burnley, Lancashire. As with 
all stoking machines applied to internally fired boilers of 
Lancashire type, tho hoppers of this machine are high up above 
the firing floor, and require laborious filling. Where possible, 
coal conveyers should always be arranged for tilling these hoppers. 
The want of such means has, we are sure, been a frequent and patent 
cause why mechanical stokers have been rejected in places where 
otherwise they might have done well. 


ELECTRIC LIGHT AND POWER NOTES. 


Alnwick.—The ducal town may next winter be lighted 
with electricity, as the U.D.C. has decided to negotiate with the 
Northern Counties Electricity Supply Company on the subject. 


Auckland.— The Edmundson Syndicate have informed 
the U.D.C. that the negotiations with the Cleveland Electrical 
Company forsupply to Bishop Auckland in bulk have fallen through ; 
they, therefore, propose to begin at once with the work of putting 
down a station for the supply of electricity in Bishop Auckland. 


Bangor,—The I.. G. B. has sanctioned the Council's 
borrowing £12,008 for the purpose of electric lighting and a refuse 
destructor. 


Bridgend.—Application has been made to the L.G.D. 
by the U.D.C. for power to borrow £4,000 for lighting the 
district by means of electricity. The South Wales Electrical 
Power Distribution Company are being approached with the view of 
getting tramways to the town from the many seaside and other 
suburban resorts around. 


Broadstairs.— The U.D.C. has decided to accept the 
offer of the Thanet Tramways Company to supply electricity for 
lighting purposes to the Council at 244. per unit. Private con- 
sumers will have to pay 6d. per unit. 


Broughty.—The T.C. has decided to put its prov. 
electric lighting order in force, and has instructed Mr. G. Balfour, 
electrical engineer, Dundee, to prepare the necessary plans &c. | 


Colchester.—The U.D.C. has resolved that £8,500 be 


borrowed for electric lighting extensions. 


Dorking.—The U.D.C. bas come to a definite conclu- 
sion in the matter of electric lightiog, having agreed to transfer 
the prov. order to Messrs. Edmundson. The sum of £25,000 has 
been mentioned as the amount required for the undertaking; the 
town will raise the funds, and lend them tothe firm, who will repay 
the principal and interest in yearly instalments. The Council will 
have the option of purchasing the concern after seven, 10 and 14 
years, and at the end of 25 years the undertaking becomes the pro- 
perty of the town without further payment. 


Dublin.—The Lighting Committee of the Corporation 
proposes the adoption of a charge for lighting of 444. per unit for 
the first two hours' use per day throughout the year of the maximum 
demand, and 2:4. per unit afterwards. The Committee further 
recommends a rate for electrical power of 24d. per unit for the first 
four hours per day, aud 1d. per unit afterwards. Any less quantity 
to be charged for at the"rate of 7d. per unit for the first hour, and 
1d. per unit afterwards. 


Dungannon.— Representatives of Messrs. Smith and 
Parkes, electrical engineers, Belfast, have placed before the 
U.D.C. proposals for laying down plant for the electric lighting 
of the town, and a committee has been appointed to consider the 


matter. 
Farnham.—Messrs. Roger Dawson, Limited, have 


offered to lease the U. D. C.'s proposed electric light undertaking 
on the lease-purchase basis of a profit equivalent and a 6 per cent. 
divideud guaranteed by the Council, the company to find the 
capital, and profits exceeding 10 per cent. to be equally divided. 
The charge for publie lighting would be 3id. per unit. The 
Council has decided to take Sir William Preece's advice. 


Frinton-on-Sea,—The U.D.C. has given a provisional 
consent to the application of a local electric light company for an 
order for publie and private lighting. 


Germany, — The Exposition of Dusseldorf-sur-Rhein, 
which is now in process of organisation and will open on May Ist, 
will be lighted throughout by electricity, while the same agent will 
be used as motive power. In this connection it is interesting to 
note that two central power stations are at present in course of con- 
struction, which will supply electric energy under three different 
forms:—(1) simple alternating current at 10,000 volts; (2) three- 
phase current at 5,000 and 2,000 volts; and (3) direct current at 
2 x 920 volts, 220 volts, and 2 x 115 volts. The two stations will 
comprise 26 engines and 27 dynamos of a total power of 15,000 n P. 
An interesting feature will be a three-phase motor of 1,000-н.Р., 
driving a mine pump. 


Vol. 50. No. 1,268, Manon 14, 1902.] 


THE ELECTRICAL REVIEW. 


499 


Glamorgan.—The County Council Committee has 
decided to take electrical energy for lighting the County Asylum 
from the South Wales Electrical Power Distribution Company. The 
aggregate is estimated at 100,000 units per annum. 


Hoddesdon.— The U. D.C. has had under consideration the 
desirability of supplying the town with electric light under the 
order obtained by the Council, and has thought it advisable to wait 
until the North Metropolitan Supply Company lay their trunk main 
in connection with the electric trams for Cheshunt. 


Hornsey.—The U.D.C. has decided to increase the 
number of public arc lamps from 20 to 60. "The estimated annual 
cost of energy and mainterance of the 60 lamps is £1,292 17& 6d. 


Italy,—A new régime for the control of concessions of 
catchments of water is under consideration. The Minister of 
Public Works has decided that the consideration of applications 
for concession of water catchments is to be temporarily suspended. 
The following concessions for catchments have been applied for, for 
industrial purposes:—The Società Elettro-Metallurgica Lombarda 
has applied to the Prefecture of Bergame for the concession of a 
catchment of 1,200 litres per minute, with a head of water of 140 
metres, capable of furnishing 2,240 E P., for the production of 
electric energy. The Società Emilio Basso, of Genoa, has asked for 
the concession of a torrent on the Costagintta, with a view to con- 
structing a reservoir of 400, (00 cubic metres. It is proposed to 
develop power to work an electric tramway along the Riccio Valley 
from Pontedecimo to Busalla. М. Carlo Borgarello has applied to 
the Prefecture of Turin for a catchment on the course of the San: lio, 
for the development of motive power to be converted into electric 
energy. 

Kimberley.—The Cape Government, on being approached 
on the subject, has offered to lend the T.C.asum of £10,000 for 
electric light extensions. This assistance is much necded, as all the 
available plant is already required to contend with the increasing 
load, there being no “stand-by” in case of breakdowns. In the 
ordinary course, the Council would have presented a private Bill to 
Parliament, for extension of borrowing powers, but under the 
present state of war and rebellion in the Cape Colony, Parliament 
is not likely to meet for sometime to come. 


London.—L.C.C.—The Courcil last week decided to 
advance to the Southwark 7*.C. loans of £6,150 and £6,725 for elec- 
tric lighting works and meters. 

The report of the Highways Committee in reference to thc prov. 
order applied for hy the Bermondsey B.C. for the districts of 
Rotherhithe and St. Olive, recommendiog the Council to ask the 
B. of T. to amend the order by reducing the maximum charge from 
&d. to 6d. per unit, was again considered.— Dr. Cooper proposed, as 
an amendment, that the recommendation should be referred back to 
the Committee for further consideration, on the ground that the 
proposal of the Committee would create two rates in the same area, 
one of 8d per unit and the otber 6d. The B.C. was charving a 
price of 6d. and 2d. рег unit.— Mr. Phillimore said that it was not 
fhe business of the Committee to decide whether Bermondsey ought 
to be able to claim exemption from the general principle which the 
Council had endeavoured to establish for the whole of London. The 
Council had a duty to perform, and that was to protect small con- 
sumers all over London.—Mr. G. A. Baker, vice-chairman of the 
Committee, said that if the amendment were carried, the action of 
the County Council in endeavouring to secure a maximum rate as 
low as possible would be entirely stultified. If Bermondsey 
desired to charge a maximum rate, it was quite as easy to have 6d, 
with 2d. or 1d. for succeeding hours, as to tix 8d. The maximum 
rate of 6d. was inserted in the four or five prov. orders which were 
granted last year. The amendment was defeated, and the recom- 
mendation of the Committce carried without further discussion. 

WrstTMInsTER.—The L. C. C. has decided to make a certain pay- 
ment to the Westminster City Council upon the completion of the 
work connected with the supply and erection of arc lamp columns, 
in the portion of the Strand now being widened in connection with 
the Holborn— Strand improvement scheme. The City Council 
propones to substitute electricity for gas lighting throughout the 

trand. 

An explosion took place in Panton Street, Haymarket, on 
Tuesday night lest week, two distributine boxes being blown 
up and a building set on fire. The mains affected belong to the 
Charing Cross and Strand Corporation. 

WOOLWICH.—It has been decided to inaugurate the maximum 
demand system in April. The M.B.C. has decided to reduce the 
charge for energy supplied to the Grand Theatre from 44d. to id. 
per unit. The theatre’s account for 1901 amounted to 4900, 
averaging 403d. per unit. 

The London County Council has sanctioned a loan not ex- 
ceeding £6,000 for the purchase by the Woolwich M.B.C. of the 
Blackbeath and Greenwich Electric Lighting Company's under- 
taking in the parish of Eltham, but an inquiry has been ordered as 
to the actual cost of the Eltham portion of the undertaking before 
the loan is advanced. 


Maritzburg.—The E.L. Committee of the T.C. recently 
recommended the ordering of plant for the electric light depart- 
ment, in accordance with the engineer's estimate, to a total amount 
of £1,716. There was also a recommendation that eight additional 
9 ше be ordered from dum at a cost of approximately 


Middlesbrough.—The sanction of the L.G.B. has been 


given to the loan for the proposed extension of the works. 


Newcastle.—Highty of the new arc lamps erected by the 
Corporation in the principal streets were switched on for the first 
time last week. There are to be 200 in all. 


Neweastle-under-Lyne,—4Àn inquiry into a scheme for 
the provision of electric light in the borough was held last week by 
Mr. A. А. G. Malet, on behalf of the L.G.B. The Corporation 
applied for sanction to borrow £1,815 for the erection of electricity 
works on land in its own possession adjoining the eer There 
was no opposition to the scheme. 


Rochester.—The rating appeal by the E. L. Company 
against the assessment of the St. Nicholas Guardians, Rochester, has 
been settled by accepting the valuation made for the Medway 
Union by Messrs. Eve. This reduces the assessment from £320 to 
£102. 


St. Annes.— The U.D.C. has lowered the charges for 
electricity from 7d. and 4d. to 7d. and 2d., with the alternative of 
a flat rate of 51d. per unit, and 4d. for power and heating. 


Salford.—The T.C., being uneasy as to the state of the 
electrical undertaking, has decided to institute an inquiry into its 
affairs from the commencement, in 1891, to the present day. 


Servia.—4A despatch from Belgrade states that a con- 
cession has just been granted to a syndicate of Servian capitalists 
for the exploitation of a catchment on the River Morava for the 
development of hydraulic power, to be transformed into electric 
current. The preliminary works will require an expenditure of 
1,000,000 f. The basin of the Morava is the most important 
hydraulic centre in Servia. It can furnish a power of about 
6,000 н.р. 


Southampton.—Reporting to his Electricity Com- 
mittee on the electricity works, Mr. H. F. Street stated that the 
direct current plant was very inadequate to cope with the existing 
and increasing demand both for lighting and traction, and that the 
battery was suffering from overwork in consequence. Moreover, 
the space available on the present site was so limited that little 
improvement could be effected. Mr. Street, therefore, advised that 
an entirely new station should he built on a new site at the earliest 
possible moment. Mr. Street’s recommendation was at once 
accepted, and a site selected on the western shore which afforded 
ample facilities for condensing and for obtaining coal, as well 
as for future extensions. Further, the land belongs to the 
Corporation. 

The present capacity of the generating plant is 660 kw. Mr. 
Street recommended that two new 500-kw. sets be obtained, which, 
with the existing plant, will suffice to meet the expected demand 
of 1,200 kw. next winter. The total cost of thc extensions is 
estimated at £28,000, but an economy of £1,600 a year is anticipated 
from the improved conditions of working. 

The Committee accordingly recommended to the Corporation that 
application be made to the L.G.B. for leave to raise the loan, and 
that the tender of Messrs. Dick, Kerr & Co., Limited, for the two gene- 
rating sets, be accepted at £4,257 each. These proposals have been 
accepted by the Corporation, the amount of the loan being increased 
to £30,000. 


Southgate.—The D.C. has received a petition from 
34 influential gentlemen in the parish, stating that they observed 
with alarm the action the Council had taken in the electric power 
matter by opposing the North Metropolitan Electrical Power 
Distribution Company’s Bill before Parliament, and demanding 
that a public meeting of ratepayers be held to state their wishes. It 
was agreed that the chairman should confer privately with the 
signatories as to the intentions of the Council with regard to electric 
power. 


Southport.—On Tuesday last, Col. Durnford, L.G.B. 


Inspector, held an inquiry into an application of the T.C. for 
sanction to borrow £32,000 for purposes of electric lighting. It 
was stated that of this sum £9,000 had already been expended, and 
the remainder was for new works rendered necessary by the 
growth of the electricity department. The last similar loan was 
sanctioned in 1899 for £55,900, and that would be expended by the 
3lst inst. For the year ending March 31st, 1899, the income of the 
undertaking was £9,382, and for the eleven months of the year 
ending March 31st, 1902, the income was £17,091. The units sold 
in 1899 were 606,000; in the eleven months ending March 31st, 
1902, they were 1,385,000, while the consumers had risen from 533 
to 1,010, and the lamps from 36,000 to 63,000. The amount asked 
for covered tbe anticipated expenditure up to March 31st, 1904. 
Mr. R. S. Downe, borough electrical engineer, gave particulars of 
the extensions, &c., and stated that the Corporation expected to 
supply electric power to work the Pier Company's trame, and there 
would be a further demand for the additional tram- lines to be laid 
in the streets, in addition to which it was proposed to light Chapel 
Street Station (L. & Y.) by means of arc lamps. "There was no 
opposition. 


Switzerland.—'The city of Zurich is about to utilise the 
mountain torrents of the country for a great electric power scheme. 
With the co-operation of Cantons Schwytz and St. Gall, the Marsby 
Valley behind Einsiedeln, once the site of a lake 11 miles square, 
is again to be converted into a lake by means of water from the 
torrents of Grossbach, Reichenbach, and Sihl. The difference of 
level between this valley and that of Lake Zurich is about 600 ft. 
and this huge fall will give 60,000 н.р. The work will take three 
years, and will cost £1,600,000. 
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Walton-on-the-Naze.—A company has been formed 
with a capital of £20,000 to acquire the Walton Mills and Harbour, 
and to apply for a prov. order for lighting the town by electricity. 
The U.D.C. has raised no objection. 


Welsh Notes.—The Llanelly (Carmarthenshire) new 
dock equipment is to be provided for mainly by means of arc 
lamps, with a considerable number of incandescent lights. A 25-H P. 
engine and a dynamo is also being put down by Messts. Alger and 
Sons (the Llanelly contractors) at the Alyn Tinplate Works, Mold, 
Flintshire. Messrs. Alger have also just completed a colliery 
installation, and they have another in hand. 


At Barry Dock, Mr. Bailey at his important ship-repairing yard is 


supplementing his electric arrangements with two complete gene- 
rating plants. 


Westbury. — The Guardians are 
advisability of adopting a scheme of electric lighting at the work- 
house. 


Whitby.— The inaugural ceremony of switching on the 


U. D. C. 's electric light installation, which has cost £18,500, took 
place on Wednesday last week. 


Wimbledon.—In our note under this heading last week 
some regrettable errors occurred. It should have been stated that 


the figures for output for private and public lighting and for revenue, 
apply only to the last quarters of the years 1900 and 1901. Further, 
the charges on the maximum demand system are 7d. and 2d. ona 
14 hours’ basis, not 7d. and 1d. 


Wolverhampton.—The T.C. has decided to extend the 


electric mains at an estimated cost of £2,500. 


Worksop.—The L. G. B. has sanctioned the loan of £8,000 
for extensions of the U.D.C.'s electricity works. 


ELECTRIC TRACTION NOTES. 


Africa.—Presiding at an extraordinary general meeting 


of the African Concessions Syndicate, Limited, held at 120, Bishops- 


gate Street Within, E.C., Mr. W. A. Wills, the chairman, said it 
was intended that an expedition should be despatched as soon as. 


possible to survey the Victoria Falls, in Rhodesia, and plan out the 
electrical installation to be ultimately erected when & power com- 
pany had been formed to provide the concession with working 
capital, the amount of which would run into very Jarge figures, pro- 
bably £1,000,000 sterling, or more. It would be found practicable, 
he hoped, to use the power of the Falls for the traction of the rail- 


= trains on the Cape to Cairo railway, for a distance of, say, 150 
mile 


s north and south of the Falls, or 300 miles in all. 


Belgium.— La Société des Tramways Bruxellois is estab- 


lishing a large new electricity generating station at Anderlecht, 
near Brussels. The plant will be on the three-phase system, of 
6,000 н.р. capacity. 


Blackburn.—There was another long debate on tramway 


matters at the T.C. last week. The Electricity and Tramways 
Committee, replying to certain criticisms of their policy at the 


previous meeting, submitted a report in justification of the types of 


cars, motors, and other equipment they had adopted. The four- 
motor were better than the two-motor cars, the report stated, 
for the reason that they provided the more satisfactory method of 


propulsion, securing more even driving, better starting, greater 
speed, & more equal distribution of driving and brake power, with 


consequently less wear and tear on brake-shoes and wheels, and 
greater safety—a matter of paramount importance on the Blackburn 


gradiente. These advantages were held to more than compensate for 


tbe higher price paid for the cars compared with that paid by the 
Darwen Corporation for their two-motor bogie cars. As to the com- 
parative weight and motor horse-power of the Blackburn and Darwen 
cars, the former are 13 tons and are 80 H.P., whilst the latter are 
11 tons with varying horse-powers of 54, 70, and 80. The committee 
consider varying types of machinery such a8 this to be inadvisable 
iu Blackburn. A uniform horse-power for cars is preferable, so 
tbat they are able to run upon any gradient, whilst another 
recommendation is that it is more economical and simple in the 
provision of the necetsary spare motors and gear, which must 
always be kept ready to hand. If there be any increase in the 
energy consumed by the four- motor cars, it is trifling, and, in 
comparison with the advantages gsined, not worth consideration. 
The Committee defend the use of the larger type of car as being 
more suitable to the irregular passenger traffic of Blackburn, and 
consider the 48 cars now running to be quite the right equip- 
ment for the regular service. The local service, they point out, is 
intermittent, and not comparable with that of other cities and 
towns where а tolerably equal traffic is maintained throughout the 
whole day. Forty cars daily, it is added, will be required during 
the summer months, and on certain days in the winter 35 cars have 
been running regularly. Turning tothe expenses of working, &c., the 
report states that the capital spent on the cars is fairly productive. 
On the present basis of fares, a fully worked oar will earn about 
£1,800 per annum, while the interest and sinking fund amounts to 
about £67 per annum, so that there is a considerable margin to 
meet working expenses and depreciation. If a car only ran a full 
five weeks in the year, it would earn its capital charges and the five 
weeks’ working expenses; and if the cars are sufficiently well 


considering the 


patronised they will be remunerative to the necessary extent. In 
all towns, it is added, there is a great difference between summer 
and winter traffic, the number of cars at Bolton, for example, bcing 
81, but not more than 50 are used on any one day during the 
winter. Dealing with the point that the order for 20 addi- 
tional cars from Messze. Dick, Kerr & Co. ought not to have 
been placed, the Committee point out that there was 
great delay in the delivery of the first batch ordered, 
and the cars are £160 each cheaper if no specific time for delivery 
is mentioned. If the contemplated extensions in Blackburn, for 
which the cars were ordered, do not take place, equitable arrange- 
ments for cancelling the order can, no doubt, be made with Messrs. 
Dick, Kerr & Co. The Committee explained that the large quantity 
of rails in stock is accounted for by the fact that they were pur- 
chased in view of an immediate extension of the trams to Audley; 
and they protest, in conclusion, against the unfairness of making 
comparisons between the cost of tram working in various towns, 
because the conditions аге, in no two cases, exactly the same. 

An animated discussion followed on this report, and on a proposal 
to extend the trams to the borough boundary at Wiltshire at a cost 
of £14,600. 

Ор a division, the recommendation of the Committee to carry 
out the Wiltshire extension was affirmed by a large majority. 


Burton-on-Trent.—The scheme for the introduction of 
electric tramways into Burton-on-Trent is making marked progress. 
The engineers have completed their plans, and advertisements are 
to be issued for tenders for the permanent way and paving. The 
bulk of the work will be carried out by the borough officials. 
Property has been purchased in various parts of the town for depóta 
and other purposes. The first instalment of £50,000 is being raised 
by the Corporation. 


Canada.— The official returns compiled by the Depart- 
ment of Railways of the Canadian Government state that on June 
30th last 40 electric traction companies possessed 675 miles of rail- 
way completed, 670 miles being laid with steel rails, and 158 miles 
being double track. The paid-up capital amounted to £8,000,000, of 
which municipal aid accounted for £35,000. The gross earnings 
aggregated £1,200,000, and the working expenses £700,000, leaving 
the net earnings at £500,000. The number of passengers carried was 
121,000,000, and the freight 288,000 tons. The car mileage was 
32,000,000. Ontario has 386 miles, Quebec 197, New Branswick 12, 
Nova Scotia 10, Manitoba 18, British Columbia 51. The passengers 
carried by the street railways were: Montreal, 46,000,000 ; Toronto, 
38,000,000; Ottawa, 7,500,000; Quebec, 3,700,000; Hamilton, 
3,700,000; Winnipeg, 3,200,000; Halifax, 3,000,000; St. John, 
1,700,000; Vancouver, Victoria, and New Westminster together, 
5,300,000. 


Central London Railway.—4A few days ago a Parlia- 
mentary paper was issued giving certain appendices to the Board 
of Trade report on the question of vibration. They include a memo- 
randum by Mr. A. Mallock on the vibration caused by the trains, 
with explanatory notes, and a list of experiments made ia 1901 on 
train vibrations. - 


Crewe,—The T.C. last week decided to apply for an 
order to construct light electric railways in certain parts of the 
borough. 


Dundee.—The Tramways Committee has been dis- 
cussing what type of car to adopt for the Constitution Route, and a 
combination car has been decided upon. The manager of the tram- 
ways is to visit certain English towns for the purpose of seeing the 
working of routes similar to Constitution Road. i 


Glasgow.—The case between Mr. Simpson, Albert Road, 
Pollokshields, and the Glasgow Corporation regarding the latter's 
cars running at an excessive speed, which has been before the Courts 
for the fourth time, recently came up for further hearing. lt 
was averred that in September the cars passed the complainer's 
house at a speed exceeding the B. of T. limit, viz., eight miles an 
hour, on 24 different occasions, and that the full penalty, £10 for 
each offence, should be imposed under the Railway Clauses Con- 
solidated Act (Scotland). After bearing evidence, the Sheriff was 
of opinion that only two infringements were as libelled, and he 
imposed the maximum for each with three guineas expenses— £23 
in all. Counsel for the Corporation asked his Lordship to state a 
case for appeal to the High Court of Justiciary, Edinburgh, so that 
more will be heard of this case. 


Halesowen.—Last week a Light Railway Commis- 
sioners’ inquiry was held here as to the expediency of granting an 
application by the R.D.C. for an order to extend the light rail- 
ways in the district. The Commissioners expressed themselves 8$ 
favourable to the application, and will report. 


Uford.—The construction of the U.D.C. electric tram- 


ways was commenced on the 6th inst. 


Ilkeston.— The town will be in possession of its electric 
tramways by the month of August. Work was only began in 
November, and the rails are already laid and the poles in position 
over practically the whole route, about three miles. The line isa 
single one throughout, with five or six passing places. The Corpora- 
tion have concluded an arrangement with the Derby and Notts 
Electric Power Company for the supply of electric power, and the 
company will erect works at the southern end of the borough. 
Electricity will be supplied to the Corporation at 14d. per unit, 
plus 10 per cent. for “transformation,” and it is understood that 
they will retail it to consumers for lighting at 4d. per unit. The 
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contract for the laying of the tram line and electric cable and for 
the supply of the cars, which amounted to £38,884, is in the hands 
of Messrs. Dick, Kerr & Co. 


Leeds.— Mr. Bailie Hamilton, some time traffic manager 
to the Glasgow Corporation tramways, has been unanimously 
appointed general manager of the Leeds Corporation tramways 
without the vacancy having been advertised. 


Liverpool.—A proposal for the establishment of a 
universal 1d. fare, made by Mr. F. Saunby, was considered at the 
last meeting of the Liverpool Tramways Committee. In the course 
of the discussion, Alderman Smith stated that the average fare on 
the Liverpool tramways at present was 1 d., and that, as the total 
receipts were now £460,000, the loss by establishing a universal 1d. 
fare would be £40,000. The proposal was ultimately withdrawn. 


Merthyr.—The Electric Traction Company have appealed 
against their rating of £2,400 gross and £1,200 rateable, and asked 
the Assessment Committee to reduce ıt to £2,250 (total), it 
being pointed out that as yet there was no abeolute valuation 
criterion, as the public had gone in for big patronage at first owing 
to the novelty of the affair; but the Committee confirmed the 
assessment, 


Manchester and Liverpool. — The express railway 
scheme passed its second reading in the House of Commons on the 
6th inst. 


Motherwell.—The Hamilton, Motherwell and Wishaw 
Tramways Company is about to break ground in connection with 
its Motherwell tramway scheme. 


Neweastle-on-Tyne.—The Council last week considered 
the propriety of promoting a Bill in Parliament for the extension 
of the tramways. The Bill refers to the proposed extension in 
Walker, Benwell, Fenham, Gosforth, Weetslade, and Wallsend. 
The motion was adopted without discussion. The cost was said to 
be £149,812 for construction and £116,000 for equipment. These 
figures had been reduced from £201,000 for the construction and 
£196,000 for the equipment, certain lines having been deleted. 


Oldham.—The Ashton Road tram route was inspected 
by Major Druitt last Friday. The section consists of 1,100 yards 
of double track. 


Paris.—The Paris correspondent of the Financial Times 
says that a Tramway Trust, with a capital of 30,000,000 francs, is 
on the eve of being formed for the purpose of financing the 
North-West Parisian Electric Tramways Company and another 
company, both of which are subsidiaries of the Cie. Générale de 
Traction. Тһе names of the Westinghouse Electric Company, the 
Electric Light and Power Company, Mr. Rockefeller, and M. 
Rouvier are mentioned in connection with the formation of the 
new trust. The formation of the trust is subject to the acquisition 
from the authorities of certain concessions for tramway extensions. 


Richmond,—The T.C. has arrived at an understanding 
with the L. U. T. on the following basis: — (1) 30-years’ purchase 
period; (2) wayleave, £1,250; (3) last year's general stipulations as 
to paving, fares, widenings, &c.; (4) £20,000 towards rebuilding 
the Red Lion Street area. 


Spain.—4A concession has been granted for the con- 
struction and working of a narrow gauge electric railway between 
. Puente delos Fierros and Morteras de la Romia. The route is a 
very hilly one, requiring the use, on a certain portion, of the Abt 
rack rail system. It is proposed to utilise the water power of the 
River Pajares in the generation of the necessary electrical energy. 


Sunderland.—A meeting of the Tramways Committee 
of the Sunderland Corporation was held on the 6th inst., when a 
scheme for ће construction of a line to the South Docks in that 
town was considered, but was rejected on the ground that the cost 
was excessive. An estimate was made as to the cost, which was 
returned at £13,455, compared with £8,000 a mile in the other 
parts of the town. This was due to the fact that the road levels 
would bave to be altered at a very considerable expense. The 
cost of interfering with and water mains, and of making a 
junction, &c., would further increase the estimate by £1,255. The 
expenses of the existing route average 81d., whereas the expenses 
for the route in question would be 10d. per car-mile. Under these 
circumstances the committee decided to recommend the Council not 
to proceed with the scheme. 


Sweden.—A commission was recently constituted by the 
Swedish Government with tbe object of studying the advisability of 
substituting electric traction for that of steam on the Swedish 
railways. The conclusions of the commission are distinctly 
favourable to the adoption of electricity, Sweden being obliged to 
import nearly all the coal she consumes from abroad, whilst she 
possessess numerous waterfalls hitherto unutilised, which could 
easily be converted into motive power. The commission in 
question has made a study of these waterfalls, indicating those that 
migbt be conveniently adopted for this purpose. Only those falls 
which are capable of giving at least 1,500 н.р., and which are 
situated sufficiently near the railways to permit of the economical 
transmission of energy have been considered; a few falls eomewbat 
distant, have, however, been taken into consideration in view of 
their great force. In view of this decision of the Commission the 
Swedish Government has decided to hasten as much as possible the 


completion of the preliminary studies of the project with a view to 
place the matter before Parliament next session. 


London United Extensions.—The Highways Com- 
mittee of the L.C.C., ın the course of a report on the London 
United Tramways Bill, mentioned that a petition had been received 
from certain inhabitants of Hammersmith, asking that the Council's 
consent should be given to the company's proposals as regards that 
borough, and that a deputation from the Borough Council had 
supported the scheme. After having conferred with representatives 
of the company, and given the matter further consideration, the 
Committee expressed the opinion that it was desirable that two of 
the projected short lengths of lines, with the necessary connections, 
should be constructed as soon as possible, as it had been represented 
that they would be of great service in linking up portions of the 
company’s existing system in Hammersmith, and affording further 
facilities for communication. The tramways in question, which 
were described in the Bill as Nos. 4, 4a, 45, and 5, would be between 
Glenthorne Road and Goldhawk Road, and between Goldhawk 
Road and Uxbridge Road, together with two small junction lines. 
The Committee were, however, of opinion that these short tram- 
ways should be constructed and owned by the County Council, and 
should be leased to the company, but that the lease should not 
extend beyond 1909, when the company's existing lines in London, 
of which the new tramways would form part, would become pur- 
chasable by the County Council. While adopting this view in 
regard to the short sections of line, the Committee were atill of 
opinion that the Council should not give consent to the other pro- 
posed lines in the county, as they would not be so intimately oon- 
nected with the company’s existing system, and as the Council 
itself would probably revive its proposals which had to be with- 
drawn last year, on account of want of co-operation from the local 
authorities along the same routes. The Committee therefore recom- 
mended the Council to give consent to the introduction of thc 
company's Bill, in so far as it related to the two lines and junctions 
referred to, and on condition that the promoters undertook to 
amend the Bill, во as to provide for the construction of these par- 
ticular tramways by the County Council, and be leased to the com- 
pany on terms to be hereafter arranged. The consideration of the 
recommendation was adjourned. 


St. Helens.—After being dragged on to an inordinate 
length, the negotiations betwcen the Corporation of St. Helens and 
New St. Helens District ram ways Co. with reference to the carriage of 
goods over the tramways, have come to a deadlock. The Town 
Council at a special meeting adopted a resolution that, “ Unless 
and until the letters from the solicitors to the Tramways Company 
to the town clerk, of February 17th and 22nd, 1902, and the claims 
therein made, be absolutely withdrawn, with an undertaking that 
they sball in no eyent be again advanced by them or on their 
behalf, all negotiations are at an end.” At а meeting of the Council 
last week a further letter from the Tramways Company's solicitors 
was read, and gave rise to a long discussion. The purport of the 
letter was that the company had not previously threatened the 
Council to run goods without charge, but that they had intended to 
inform the Council that it wss the view of their legal advisers that 
the company might take up that position under their lease, but 
they were prepared to come to an agreement with the Council 
which would have the effect of putting an end to all such conten- 
tions which had been made. The letter was referred to the joint 
Parliamentary and Electricity Committees of the St. Helens Town 
Council. 


Wallasey.— The electric tramways were informally 
opened on Thursday last week, when a trial car, with members of 
the District Council, was run over the whole route. 


. Walsall.—The T.C., on Monday, decided to erect a 
central tramway depót on land st the Birchills at a total estimatcd 
cost of £12,430. The Tramways Committee were authorised to 
obtain tenders and to enter into contracts for the purchase of 28 cars 
for working the existing tramways and the proposed new tramways 
at an estimated cost of £16,100. 


Warrington, — On Tuesday, Light Railway Commis- 
sioners conducted an inquiry at Warrington respecting the applica- 
tion of the Warrington Corporation for powers to construct a light 
railway as an extension of their tramways system through Stockton 
Heath and on to tbe Latchford swing bridge. After hearing 
evidence, thc Commissioners decided to submit an order to the 
Board of Trade. Certain provisoes as regards road widths and fares 
were, however, made. 


West Bromwich.—The Highways Committee of the 
T.C. have just issued a lengthy report with respect to the recon- 
struction and electrica] equipment of the tramways in the borough. 
According to this document it appears that when the plans, details, 
specifications, and estimates were under consideration the repre- 
tentative of the South Staffordshire Tramways Lessee Company, 
Limited, and the Birmingham and Midland Tramways Company, 
Limited, raised an objection on the ground that the expenditure 
involved was too high. Iu order to get rid of the objection, thc 
Committee decided to try and fix a lump sum for the work, and 
after some negotiations the tramway representative offered to agree 
to the sum of £100,000 as the cost of reconstructing and equipping 
the lines in West Bromwich, provided that the paving of the per- 
manent way in the High Street between the General Post Office 
and Spon Lune, and in Great Bridge between Willenhall Road and 
Brickhouse Lane with hard wood be given up, and that Mr. Quin's 
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safety device, if used, be attended to and set for the service each 
by employés of the Corporation at the Corporation expense. The 
Committee, the report states, were assured by the engineers that 
the work could be satisfactorily carried out for the sum of £100,000, 
therefore they recommended that the offer be accepted by the 
Council on the conditions mentioned, with the exception of that as 
regards the safety device, which the Committee are of opinion 
should be attended to by the employés of the company. 


Wolverhampton.—At a meeting of the T.C. on 
Monday a letter, dated March 1st, was read from Mr. Henry Lea, 
M.Inst.C.E., 38, Bennett’s Hill, Birmingham, the expert appointed 
by the Corporation, stating that he had carefully investigated the 
Lorain system of surface contact traction. “ Му report," he adds, 
“ will be a full one, and will be illustrated by drawings. I fear that 
I shall be unable to complete this report in time to send it to you 
two or three days before the 7th inst. It will, however, probably 
serve your purpose if I now say, briefly, that I have been unable 
to discover any inherent defects in the Lorain system which should 
prevent the Corporation from giving the contractors official notice 
to proceed with the eqnipment of the remainder of the 11:373 miles 
of single track under Clause 8 of the contract between the Corpora- 
tion and the Lorain Steel Company." The report has since been 
received, and is now in the ‘hands of the town clerk, but it is first 
to be placed before the Tramways Committee and to be considered 
by them before it is issued to the public. 


York.—A poll was recently taken by the Corporation 
regarding their Parliamentary Bill. One of the main points con- 
sidered was that of the tramway system. The voting was as 
follows :—Purchase of tramways, 5,381 for, 6,073 against; additional 
tramways, 4,717 fur, 7,484 against. 


ELECTROMOBILE NOTES. 


Rail v. Road.—The comparison of the performances 
and efficiencies of electric road cars with electric railways and tram- 
cars is most instructive. The paper on “ Electric Traction on 
Railways,” by Messrs. Mordey and Jenkin, now being discussed 
at the Institution of Civil Engineers, makes such a comparison of 
special interest just now, viz. :— 


Speed in Watt-hours ERN 
Execraic Raruways— milos per per eon uthority. 
City and South London 13 83 8 
Liverpool Overhead ... 15 70 | 
Dublin Tramway T 8 917- Prof. Kennedy. 
Waterloo and City 14 | 418 
Central London... vss — 48 


(96 watt-hours per ton-mile is the total, iucluding electric lifts, 
&.; of this 48 is taken as approximately correct for car-service. | 


Speed in Watt-hours 
ELECTRIC ROAD Carks.— miles per per ton Authority. 
hour. mile. 
Columbia, U. S. A. 13:3 130. 
B.G.S. Co., France 10 130 | 
Ў " 10 140 | ELEC. REv., Nov. 
5 Engl sel 12 а level 86 22nd, 1901, page 
{ : 14 roads 119 864, article on 
British and Foreign Long Runs on 
Vehicle Company 11:5 138 | One Charge." 
Baker Motor Co, U.S.A. 8 78 
Krieger Car, France 12:4 115: 


The tractive resistance, or draw-bar pull, in the case of electric 
railways on smooth steel rails is 10 to 12 lbs. per ton. 

The tractive resistance, or draw-bar pull, of the electric roadcars 
was over 50 lbs. per ton, on the average, and on the hills met with 
on the long runs the tractive resistance was at times over 100 lbs. 
per ton, so that the proportion with cqual speeds between the City 
and South London Electric Railway, 13 miles and 83:8 watt-hours 
per ton-mile, and the Columbia Electric Road Car, 13:3 miles and 
130 watt-hours per ton-mile would be :— 


City & South London Electric 83:8 
Railway. 
Columbia Road Vehicle vss 31 


With a tractive resistance of 
12 lbs. per ton. 

In inverse proportion 50 
lbs. to 12 Ibs. per ton. 

Take another example :— 


Waterloo and City Electric Railway at 14 miles and 41:8 watt- 
hours per ton-mile, and the National Motor Carriage Syndicate's 
electric vehicle, at 14 miles and 119 watt-hours per ton-mile. 


Waterloo and City.... 418  Tractive resistance at 12 lbs: 
per ton. 
In inverse proportion of 50 


lbs. to 12 Ibs. 


National Motor Carriage Syn- 28˙5 
dicate Road Vehicle. 


In this comparison the watt-hours per ton-mile given for the 
electric railways is the average of all the energy generated, and 
includes the loss in generators, conductors, converters, and balancers, 
as well as car losses, whereas, in the electric road vchicle, the energy 
is that actually used on the car, and to this should be added 25 per 
cent. for loss between charge and discharge of batteries. With such 
an addition, the comparison would read :— 


W. h. /t. m. w. h. /t. n. 
City & South London 83:8 Columbia Road 39 
Electric Railway Car 
Waterloo & City й, 41:8 N. M. С. Synd. | 356 
tric Railway Road Car 2n 


The great differences still remaining between the two systems 
can partly be accounted for by loss in the conductors and balancers; 
but, making every allowance, the efficiency of the road vehicle on 
common roads, in comparison with the electric trains on steel rails, 
is greatly in favour of the electric road vehicle, and furnishes food 
for reflection. А 


The Automobile Club.—The following members have 
been appointed as an Electrical Committee, viz.:— Mr. Roger 
Wallace, K.C., Mr. Theodore Chambers, Mr. J. S. Critchley, 
M.I.M.E., Mr. Henry Edmunds, M.I.M.E., Mr. R. E. Erskine, Mr. 
J. M. Gorham, M. I. C. E., Mr. J. Ernest Hutton, J.P., Mr. E. Н. 
Cozens-Hardy, Mr. Ralph Lucas, Mr. J. O'Gorman, Mr. Llewellyn 
Preece, Мг. G. E. B. Pritchett, Mr. Henry F. Joel, A. M. I. C. E., Mr. 
Edward Manville, M. I. E. E., Mr. A. G. New, Mr. C. Opperman, 
Mr. Percy D. Northey, M.I.M.E., and Mr. Paris E. Singer. This 
Committee, from which, by the way, the professors who officiated at 
the club trials of electrical vehicles at Chislehurst, 1900, are con- 
spicuous by their absence, has already met and recommended a 
further series of trials of electric road cars in June of this year, 
special attention being given to the tests and the necessity of 
obtaining information for the improvement of electric road cars. 

The Committee recommends the following programme of trials on 
six successive days:— 

First day, London to Brighton, small cars, to have an optional 
course in London. 

Second day, Brighton to London, or ditto. 

Third day, Sandown and back, or ditto. 

Fourth day, Windsor and back, or ditto. 

Fifth day, Ascot and back, or ditto. 

Bixth day, special tests in London. 

A very comprehensive series of runs and on routes that will 
enable the public, or those of the public that are interested, to have 
an opportunity of seeing the cars day by day. 

The Committee have arranged for the following :— 

Weights of batteries, cars and load, each separately, 

Draw-bar pull of each car, 

ан) with all electrical data, 

Recuperation, 
as well as all details of construction, sizes of wheels, and other 
useful information. We heartily congratulate the Automobile Club 
on their energy and good sense in appointing a committee of 
practical men to advance the interests and assist in the improve- 
ment of electric road cars. 

In addition to the work of the Committee, this enterprising club 
invited the editor of the Automotor to read a paper on Electrical 
Vehicles" at their house dinner on February 26th last; the 
paper was read by Mr. Lucas, and was followed by a most 
interesting discussion. Surely the learned institutions and societies 
are lackiug when they allow what was originally a social club 
to take up their functions and supply the demand for informa- 
tion on such up-to-date subjects as electric road cars. 

Mr. Swinburne took the chair at the meeting, and in the dis- 
cussion that followed, Mr. Opperman, Mr. Henry F. Joel, Dr. 
Playfair, Mr. Northey, Mr. Leitner and Mr. Chanibers took part. 
Mr. Joel gave figures obtained from various authorities as to thc 
cost of different cars, viz. :— 

Petrol car, 1d. to 14d. per ton-mile. 

A steam car burning petrol, 3d. per ton-mile. 

A heavy steam vehicle with coke fuel, '3d. per ton-mile. 

An electric car, taking the unit as costing 14d., 9d., or less than 
1d. per ton-mile. 


Electromobiles in London.—FElectric road cars are 
making headway in London. The eleraut electric broughains intro- 
duced in London by Mr. Paris Singer are far in advance of the 
previou: London Cab Company's cabs, being lighter, more econo- 
mical, and more reliable in every way. Mr. Paris Singer says 
he is full of orders, and that all his time is taken up in supplying 
the cars. 

A new electric omnibus is shortly to be put on the streets of 
London by the London Road Car Company. It is stated that the 
weight of this electric omnibus, exclusive of batteries, will be about 
3 tons. This weight appears to be high and retrovressive; the 
tendency is to reduce the weights of electric vehicles, whilst their 
strength is maintained by better construction. We hope to have 
further particulars, and to give our readers a full opportunity of 
judging for themselves as to the practicability of the venture. 


== — 


TELEGRAPH AND TELEPHONE NOTES. 


Mansfield Telephones,—The Mansfield Council has 
been in communication with the Woodhouse U.D.C. asking for 
its support in a proposed application for a municipal telephone 
license. The proposed rates under the scheme would be as 
follows:—For an exchange connection, £6; for message rate 
connection, £3 and 1d. per originating call up-to 720, and after that 
number id. 


\ 
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Australian Telegraphs.—A Melbourne dispatch to the 
Sydney Daily Telegraph (January 27th) reads as follows :— 


The deadlock in the negotiations between the Federal Postmaster-General 
and Mr. Warren, representative of the Eastern Extension Company, wi'h re- 
ference to the Cape cable is broken. In reply to а letter from Senator Drake, 


the company's Australian manager wrote on January 23rd, saying that he 


would procure the needed information from his London directors as to the 
two points in the existing contracts with Tasmania, New South Wales, South 
Australia and West Australia. The two points referred to ате: —(1) A clause 
whereby contracts are indeterminable except by mutual consent; and (2) 
clauses under which the Australian Governments are required, directly the 
Pacitic cable is opened, to construct and maintain for practically the exclusive 
benefit of the Eastern Extension Company special wires from Adelaide to the 
Seuth Australian border, and from Sydney to the New South Wales border. 
The Federal Governinent requires a vital alteration with respect to clause 1, 
and requests information of a technical character as to the wires contracted 
for under clause 2 before it can see its way to submit а draft Federal agree- 
ment in substitution for the separate State contracts, and include Victoria 
and Queensland in its scope. The prospect of having to give the Eastern 
Company a series of land lines connecting Adelaide, Sydney, Melbourne, 
and Brisbane is not viewed with pleasure by the Postinaster-General and his 
advisers. Mr. Warienexpects a message from London in а few days, however, 
which should pave the way toa delinite understanding between the Cable 
Company and the Federal Government. 


Glasgow Telephones.—The Secretary of State for 
Scotland has consented to the Corporation increasing its borrowing 
powers for telephone purposes from £120,000 to 4 220, 000. 
Mr. Bennett, the general manager and engineer, is to be retained 
for another two years and to receive £500 as manager and £500 in 
lieu of commission on engineering work carried out under him as 
consulting engineer, either party reserving the right to terminate 
the engagement or arrangement at March 1st, 1903, on giving three 
months’ notice. The wages of the 82 employés of the department 
are to be increased, and & scheme for grading the salaries of the 
various classes is to be submitted by the manager. 


Southport Telephones.—The Telephone Committee of 
the Corporation have resolved that the Postmaster-General be 
requested to fix the period for the telephone license to expire on 
е 3186, 1912, and to бх the charges suggested by the 

oun 


Telegraph Construction in Northern Nigeria.—Tbe 
High Commissioner of Northern Nigeria, Brigadier-General Sir F. 
Lugard, K. C. M. G., C.B., D.S.O., in his report for the year 1900-1901, 
just issued, states that the construction of the telegraph line from 
Lokoja to Ibi, on the Bennè, was arrested by the hostility of the 
Munshi tribes. A strong expedition was organised, and by the 
end of March last the Munshi country to the north of the Benné 
had been traversed by the troops and severe loss inflicted on the 
tribes in a series of engagements. The natives use poisoned arrows 
of & very deadly kind, and are said to be a constant source of 
irouble. The principal chiefs, however, made submission, but the 
season was too far advanced to admit of the extension of the tele- 
graph beyond Akwaneja, on the borders of Munshiland, 100 miles 
from the Niger. The staff employed had already completed their 
period of service, and the medical authorities deprecated their stay 
during another rainy season in the unbealthy swamps and forests of 
the Munshi country. The lines completed are (1) that from the 
Lagos frontier to Jebba (connecting with Lagos), and (2) thence to 
Lokoja, together with the extension from Lokoja to Akwaneja. A 
line has also been cleared southwards along the Niger bank for 
some 25 miles, and poles have been erected along this for 15 miles. 
The lines now urgently required are said to be as follows: — (a) The 
completion of the Lokoja—Ibi line, which it is proposed to carry 
further to the north of the Benné¢, so as to avoid the Munshi 
country. (0) A line to connect a new site of the European settle- 
ment which it is proposed to establish further down the river from 
Lokoja with the Niger, and to be continued through Kontagora to 
Illo. 


The Telegraph Wire Export Trade.—Vebruary proved 
to be a relatively quiet month as regards the export trade of this 
country in telegraph wire and apparatus conuected therewith, the 
shipments only attaining a value of £126,330 tons as compared with 
£536,285 in January last, and £126,510 in February, 1901. For the 
two months ending with February last, the exports have amounted 
to £712,615, which compares with £722,632 in the corresponding 
two months of last year. 


Underground Telegraphs.—Last week the Postmaster- 
General received a deputation frem Chambers of Commerce in the 
North, who urged upon him the necessity for extending the under- 
ground telegraph cable to the north. In reply,the Marquis of 
Londonderry stated that the main underground line to Birmingham 
had cost £165,000. The line had been extended as far as Stafford, 
and would this year be carried on to Warrington, where it would 
join the existing underground line between Liverpool and Man- 
cheater. A section of the line north from Preston had also been 
laid for a distance of about 30 miles; it had been selected because 
all the main west coast lines converged there, and the route they 
traversed was exposed. It would form a link iu the intended 
extension of the line to Scotland. From Manchester it was in con- 
templation to extend the underground line northwards through 
Leeds to Neweastle-on-Tyne, and various towns en route would 
benefit by that extension. But the lowest computation of the cost 
of an underground line between London and Glasgow was 4700, 000. 
1t would be for the Chancellor of the Exchequer to decide what 
amount of money he would allow annually in order that the scheme 
they bad in view might be carried out. The real crux of tbe 
situation was pounds, shillings, and pence. It was far more a 


the Greenhill electricity station. 


Treasury matter than a Post Office one, and he thought that that 
important deputation should wait upon the Chancellor of the 
Exchequer and ask for his views upon the subject. 


Wireless Telegraphy.—A Reuter dispatch dated Ottawa 
savs that Marconi was on Wednesday to sign a contract by which 
the Government will grant him a subsidy of 380,000 for the erection 
of a station ou the Nova Scotia coast. He says he believes he can 
communicate from that point with Cape Town. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Birkenhead.~March 18th. Balancer, boosters, switch- 
board and battery, for the South End generating station. See 
“Official Notices " March 7th. 


Bournemouth.— March 15th. Coal and ash conveyors, 


bunkers, &c., for the Corporation tram station. See “Official 
Notices " February 28th. 


Boston.—Firms willing to carry out the Council's electric 
lighting and tramways order are invited to communicate with the 
chairman of the Lighting Committee. See Official Notices 
February 28th. 


Brighton.—March 24th. Telephone cables, conduits, 
poles, instruments, wires, batteries, switchboards and various other 
materials for Corporation telephone system. See '' Official Notices ” 
February 28th. 


Devonport.—March 26th. Permanent way, bonding, 
&c., for over three miles of track for the Corporation. See 
„Official Notices" to-day. 


Edinburgh.—March 31st. Arc lamp carbons, cast-iron 
pipes, also road box frames, covers, &c. See “ Official Notices” 
to-day. | 

Ghent.—March 20th. The latest date for sending in 
tenders for the establishment of electrical works has been extended 


to March 20th. The original advertisement appeared in our 
“Official Notices" on January 3rd. 


Hackney.—April 9th. "Three water-tube boilers, water 
softener, &c., for the electricity works. See Official Notices 
February 28th. 


Malifax.—March 24th. — Water-tube boilers, ^ super- 
heaters, 200-K W. rotary converters, 75-kw. transformers, and high 
tension switchboard for the Corporation. See Official Notices“ 
to-day. 


Heckmondwike.—March 15tb. Piping, traction gene- 
rator, battery and booster, switchboard work, condenser, cooling 
tower, feeders, &c., for the U.D.C. See Official Notices February 
28th. 


IIford.— March 24th. Cars, trucks, motors and equip- 
ments. See Official Notices February 21st. 


Ilford.—March 27th. U.D.C. wants tenders for over- 
head line equipment, poles, feeder cables, &c. See Official 
Notices " March 7th. 


Leeds.—March 17th. The Corporation wants tenders 
for iustalling electric light in the underground conveniences at 
Kirkgate Market, Leeds. Particulars may be obtained at the City 
Engincer’s Office, Leeds. 


Madrid.— April 5th. Tenders are invited by the Spanish 
Government, to be received not later than April 5th, for the supply 
of 15 tons of bronze wire for the Government Telegraph Service. 
Some particulars may be examined at the Commercial Department 
of the Foreign Office. 


Manchester.—March 27th. Steam and other piping 
and tanks for Stuart Street generating station for the Corporation. 
See Official Notices " to-day. 


Oldham.—March 25th. Piping, pumps, tools, &c., for 
See Official Notices February 
28th. 


Oulton. — The Mutford and Lothingland Board of 


Guardians are considering the question of providing an electric 
light installation for the workhouse at Oulton. 


Penang.—April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booster, switchboards, batteries, cables, 
junction boxes, arc and glow lamps, posts and accessories, for the 
commissioners of George Town. See our “ Official Notices " to-day. 


Plvmouth.—March 25th. Electricity meters, cables, 
and transformers. See '' Official Notices” March 7th. | 


Plvmouth,—March 25th. Lancashire boilers and 
stokers, piping, condensers, valves, &c. Вее Official Notices 
March 7th. 
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. Rockhampton (Australia).—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of & system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL REVIEW, January 10th. 


St. Pancras.—March 14th. Overhead travellers for the 
Council See “ Official Notices " February 28th. 


St. Petersburg.—March 25th. The Executive Board 
of the municipality is wanting tenders for the installation of a 
temporary telephone station for 900 subscribers. Full particulars 
are given in our advertisement pages to-day of the various 
npparntus and instruments and cables required. 


Salford.—March 22nd. Electric motors up to 3 H.P., 
ditto, from 4 to 15 H.P., also starting switches and resistances, for 
the Corporation motor hiring scheme. See Official Notices 
March 7th. * 


Southend.—4April 2nd. Electric wiring propositions are 
wanted by the Corporation. See “Official Notices" to-day. 


Spain.—March 29th. The Board of Trade Journal 
suys that for the third time tenders are being called for the 
installation and working for 15 years of the electric light in the 
" Carcel Modelo,” Madrid, at the upset price of 40,000 pesetas, or 
about £1,164 per annum, payable in monthly instalments. A 
provisional deposit of 2,000 pesetas, or about £58, is required to 
qualify any tender. The number of lamps and other particulars 
may be learnt upon application at the Secretariat of the Prison 
Committee, situated in the Prisión Celular," Madrid. 


Spain.—April 1st. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until April 1st for the 
supply of 136 tons of iron wire 4 mm. diameter, and 5 tons 5 mm. 
diameter. Particulars may be obtained from, and tenders are to be 


sent to, La Direccion General de Correos y Telegrafos, Carretas 10, 


Madrid. 


Spain.—April 3rd. The Spanish Post and Telegraph 
authorities are inviting tenders until April 3rd for the supply of 15 
tons of copper wire. Particulars may be obtained from, and ten- 
ders are to be sent to, La Direccion General de Correos y Tele- 
grafos, 10, Carretas, Madrid. 


Stepney.—March 20th. Cables and conduits for electric 
lighting. See “Official Notices" March 7th. 


Southampton.— March 26th. Trolley wire, poles, rail 
bonds, &c., for the Corporation tramways. See “ Official Notices” 
to-day. 


Stoke-upon-Trent,— March 26th. Engine and dynamo, 
electric motor, &c., for the Guardians. See our Official Notices 
to-day. 


Sunderland. March 26th. India-rubber cable and 
cast-iron pipes for electric light department. See Official 
Notices " to-day. 


Wallsend.—March 19th. 'The Council wants tenders for 
a refuse destructor, electric lighting machinery, electric crane and 
motor for driving same. The destructor must be capable of dealing 
with 300 tons of ashpit, privy and general town refuse per week. 
Pug mills to grind the resulting clinker. The electric lighting 
machinery to light the destructor and adjacent street and public 
quay. The crane, to lift 5 tons, is to be erected on the quay. Mr. 
George Hollings, borough surveyor. 


Warrington,—.pril 9th. Steel rails and permanent 


way work, also overhead equipment for Corporation tramways. 
See “Official Notices " to-day. 


OLOSED. 
Admiralty.—Messrs. Easton & Co., Limited, have 


received the contract from the Thames Ironworks, Engineering and 
Shipbuilding Company, Limited, the contract for the supply and 
erection of the whole of the machinery required to operate the 
eight sliding and three floating caissons which the company are 
supplying to the Admiralty tor the new docks at Keyham. The 
plant in question compriscs the hauling and lifting gear for the 
caissons and caisson decks, drainage pumps, air 
and sluices, and the usual small gear, the whole being driven by 
compressed air engines, while the necessary apparatus for working 
the caissons by hand is al-o included. The contract price is 
between £50,000 and 460, 000. 


Brighton.—The T.C. has accepted the tender of Messrs. 
Witting Brothers, for the supply of 10 additional electric cars at 
£576 per car complete. There were 14 tenders, the highest бриге 
quoted being £751 per car. Ou Saturday March 1st, Mr. Tilly, who 
owned the local 'bus service, withdrew all his ‘busses from the 
routes, owing to the competition with the Corporation cars. 


reservoirs . 


Colchester.—The U.D.C. has provisionally accepted the 
tender of Messrs. Davey, Paxman & Co., to supply and fix a steel 
“ Economic ” boiler, capable of evaporating 10,000 lbs. of water per 
hour, for the sum of £920. 


France.—The French Post and Telegraph authorities 
have just given out some large orders for telegraph wire as follows: 
—La Société Metallurgique de Gorcy, 12 tons of galvanised iron 
wire, 1 mm. dia. at 415 fr. per ton, and 80 tons ditto, 4 mm. dia, 
at 247% fr.; La Société des Forges de Franche-Comté of Besancon, 
100 tons ditto, З mm. dia. at 203 fr., and 60 tons ditto, 4 mm. dia., 
at 198 fr.; Messrs. Lefort & Co., of Mohon (Ardennes), 80 tons 
ditto, 4 mm. dia. at 259 fr.; and Les Trefileries du Havre, 80 tons 
ditto, 4 mn. dia., at 259 fr. 


Glasgow.—The following contracts have been let by the 
Corporation Tramways Committee :— 


Messrs. McDowall Steven & Co., Glasgow, pole base castings &c., £1,681. 
Messrs. Glenfield & Kennedy, Kilmarnock, a hydraulic direct lift platform hoist 
at Kinning Park depót, for £178. 


The Corporation Telephone Committee has accepted the 
following :— 


The Telegraph Manufacturing Company, Helsby, extensions to Bridgeton 
Telephone (Branch) Exchange, £44. Messrs. Jas. Allen, Senr. & Son, and 
Messrs. Walter McFarlane & Co., Glasgow, cast-iron pipes for street mains, 
£1,020 16s. 8d. The British Insulated Wire Company, dry core cables, 
£2,901 12s. 6d. 


Messrs. Mavor & Coulson are to supply electric motors (£253) 
for the exhibition organ, which is to be erected at the Glasgow Art 
Gallery and Museum. 


Leigh.—The tender of Messrs. W. R. Renshaw and 
Company, of Stoke-on-Trent, for the supply of а 400-нр. 
“ Accessible" water-tube boiler at 4707 has been conditionally 
accepted by the Tramways and Electricity Committee of the T.C. 
The Committee has also accepted the tender of Messrs, Cowans, 
Limited, to supply one dynamo panel and two feeder panels for 
the switchboard at the electricity station at £349. 


Manchester.—Contracts to the extent of £30,000 have 
been let by the Electricity Committee of the Manchester Corpora- 
tion. Messrs. Mather & Platt, of Salford, have secured contracts 
for surface condensers &c., at the Stuart Street station. 


Newport, Mon.—Messrs. Broadbent & Sons, who have 
contracted to supply an overhead travelling crane for the new 
Corporation power station at Newport, objected to the penalty for 
delay provided in their contract, and the Corporation have 
agreed to reduce it from £50 to £15 per week. 

The accepted tender for the new power station, car and repair 
sheds and chimney shaft, for Newport County Council, is that of 
Messrs. A. S. Morgan & Co., the particulars being as follows: 


£16,146 10 5 
2,499 2 11 
4,901 18 8 


Power station. 
Chimney shaft. 


Car sheds and repair shops He 5 $ 

It is, however, proposed to substitute for the ordinary brick 

chimney shaft, one of a specially light design, by the Alphons 

Custodis Company, of Sheffield, the price of which will be £1,630, 
thus effecting a considerable saving. 


Walsall.—The T.C. has entered into the following 


contracts :— 


Messrs. William Griftiths & Co., Limited, of London, for the construction of 
permanent way, £35,827 9s. 9d. Messrs. Robert Blackwell & Co., Limited, for 
overhead equipment of the tramways (except the Bloxwich extension), and also 
for the re-equipment of so much of the existing lines iu the borough as extend 
from the top of Park Street to Mellish Road, £7,480 7s. 3d. Callender's Cable 
and Construction Company, Limited, for high tension cable and tramway feeder, 
£6,444 12s. 1d. 


West Bromwich.—The Corporation has accepted the 
tender of Mr. George Law, of Kidderminster, for the construction 
of permanent way for 14 miles of route. 

The Committee also recommend the Council to accept the follow- 
ing tenders in connection with the work: — Rails, Messrs. Bolckow, 
Vaughan & Co., Limited, Middlesbrough; tie-bars, Guest, Keen, 
and Co., Limited, West Bromwich ; points and crossings, Hadfields, 
Limited, Sheffield ; poles, J. Spencer and Co., Limited, West Brom- 
wich: overhead equipment, bonds and cables, The British Insulated 
Wire Company, Prescot. 


Woolwich.—The M.B.C. has accepted the lowest of the 
following tenders for 200 210-volt 32-C. P. lamps for public lighting 
in the Plumstead area :— 


Name. Lamp. Pricc. 
General Electric Company “Robertson ” T Is. 54. 
Sunbeam Lamp Company ex “Sunbeam ” s 15. 8d. 
Hiram Maxim Lamp Company. „Maxim“ as ls. ld. 
Zurich Lamp Company .. 8 " Stearn" .. 


T ls. 2d. 
Fuller, Macleod & Co. .. E — . 9d. plain, 10d. frosted. 


The existing 230-volt lamps are to be superseded. 
Wolverhampton.—The Tramways Committee recom- 


mend the purchase of six double-decked cars from Messrs. Dick, 
Kerr & Co., at £515 108. per саг. 
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FRANKFORT ELECTRICITY WORKS. 


THERE are probably very few electrical engineers in England 
who have not at some time or other considered the important 
problem which is even now before many alternating-current 
single-phase systems, when a demand for tramway service 
arises, It is necessary to supply direct current for the 
traction load, and to determine the best way isa problem not 
easily solved. The subject has been dealt with at Frankfort 
on a large scale, and the methods adopted there are тогу 
of examination. О 

The central station was built in the summer of 1894 and 
opened in October of the same year. · It is situated outside 
the town and near to the river Maine. The present plant 
has an actual aggregate generating capacity of 9,000 I. H. P., 
including four 750-H.P. steam generators and four 1,500-H.P. 


tion, and step-down transformers for the station light and 
power circuits. 

The boiler house measures 18 m. x 120 m. Under 
the boiler house floor there is an ash conduit with 
а rail track, which communicates with an electric hoist for 
slag trucks, Behind the boilers is the main flue, which has. 
& cross-section of 3:8 sq. m., and merges at both ends into a 
chimney 50 m. high and 2:8 m. inside diameter at the top. 

Adjoining the boiler house is a coal bunker 11:5 x 120 

x 6 m. high. In the centre of the coal house are par- 
titioned off spaces for lavatories, clóak' rooms and stores. 
Under these spaces there is à masonry tank for feed water, 


supplied by the town waterworks, and having a capacity of 


130 cb. m. The hot water tanks are fed from this tank by 
means of an injector. u PEN 
The boiler installation consists of 12 patent Kuhn in- 


Fic. 1.—GENERAL View or ENGINE Room. 


sete, The generators are all single-phase, constructed by 
Mess, Brown, Boveri & Co., to whom we are indebted for 
the illustrations which accompany this article. 

The load is approximately equally divided into a lighting 
system and a motor and traction service, the single-phase 
motors ranging from 10 H. P. to 150 H.P., with 500-Kw. motor- 
generators for the tramway supply. Connections are being 
made to supply over 5,000 kw. for power and about 7,000 Kw. 
for lighting, and to meet this demand two 4,000-m.P. 
Brown, Boveri-Parsons steam turbines, running at a speed 

of 1,360 revolutions per minute, are to be installed, working 
with superheated steam at 135 lbs. pressure and 300? С. 

The accompanying illustrations serve to show the very 
liberal floor space allowed in the engine room, which 
measures 23 x 86 metres іп plan by 10:5 m. high from the 
foor level to the eaves. The basement contains steam 
llectors, piping, cables, a complete oil-purifying installa- 


ternal flue boilers with Galloway tubes, transverse drums 
and Tenbrink grates, and six Simonis & Lanz" automatically 
fired water-tube boilers, system Miinkner. 

The internal flue boilers have each 1°98 sq. m. grate sur- 
face, and heating surface 86 sq. m., the proportion thus 
being 1: 43:4. The boilers are 8°78 m. long, and 2:5 and 
2°35 m. in diameter. The internal flue is 1˙3—1 4 m. in 
diameter, of corrugated plates, and is strengthened by four 
Galloway tubes, which also provide for the required circula- 
tion of water. Each boiler has a steam dome 1:2 m. high 
and 1 m. in diameter, on which are arranged the safety and 
stop valves. 

In front of the inclined Tenbrink grate there is arranged 
a transverse drum which causes the flame to return and to 
mix again with air, whereby, in combination with the 
continuous sliding down of the fuel, à good smoke con- 


sumption is attained. 
G 
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The boilers supply in normal working 17:5, and as a maxi- 
‘mum 27:5 kg. of dry steam of 135 lbs. pressure, per sq. m. of 
heating surface. | 

The grate surface of each water-tube boiler is 4°56 sq. m., 
and the heating surface 310 sq. m., the proportion being 1 : 68. 
Each boiler is provided with two upper drums, each 1°35 m. 
diameter, and 6:1 m. long. Each of these has a steam 
dome 850 mm. high, and 700 mm. in diameter. 


Fic. 2.—Two SINGLE-PHASE 1,500-н.р. GENERATING SETS. 


The supply of fuel is effected by  electrically-driven 
Münkner apparatus, by which the coal is delivered іп 
adjustable quantities on to a plate, whence it is thrown 
uniformly over the grate by means of shovels. These boilers 
give up to 12 kg. of steam per sq. ш. of heating surface per 
hour. 

On the west side there are, besides, six Steinmüller water- 
tube boilers, having & heating surface of 811:5 sq. m., and 
working with a superheater of 72 sq. m., which can be 
cut in and out during working. Each 
boiler is provided with two upper boilers 
of 1:2 m. diameter and 6:5 m. long. 
Each boiler is provided with Leach's 
automatic fuel-feeding apparatus with 
four furnaces. These apparatus are 
driven by electricity. The boilers and 
the superheater are built for 150 lbs. 
pressure, and are supposed to give 9 kg. 
‘steam of 300° C. per sq. m. per hour. 

All the above data as to the evapor- 
ating capacity are for the Ruhr coal, of 
the heating value of 7,500—8,000 
calories. 

As regards the steam piping, the 12 
internal flue boilers are connected with 
а steam collector arranged in the base- 
ment of the engine room. It is 630 mm. 
in diameter, and is made in two sections 
connected by a copper bend, each section 
being capable of being shut off separately 
by means of valves. For the water-tube 
boilers, instead of the collector, a cir- 
cular pipe was chosen, communicating 
with the collector at two points. In 
each pipe leading to the engine there 
is inserted a cast-iron steam drying 
apparatus. The valves are arranged 
in such a manner as to enable each 
boiler and each engine separately to be shut off from the 
main steam pipe. 

The pumps takethe feed water from theeight hot water tanks 
already mentioned, which have a capacity of 20 cb. m. each. 
The water in these tanks is heated to 90* C. by the exhaust 
steam from the pumping engines passing through a coil. 
. Each tank has, moreover, an injector for heating it with 
dive steam. 


The 750-н.р. tandem compound engines, shown in fig. 1, 
were supplied by the firm G. Kuhn, of Stuttgart, and their 
normal power at 120 lbs. initial pressure and 85 revolutions per 
minute is 560 B. H. r., and maximum 750 B. H.. The engines are 
fitted with Kuchenbecker valve gear, and may be worked either 
as condensing or non-condensing engines. The length of the 
engine from the centre of crankshaft to the end of cylinders 
is 9˙2 m., the distance between bearings 1:47 m. and 2:48 m. 
The cylinders are 620 and 960 mm. in 
diameter, the stroke 1,200 mm. The 
weight of the fly-wheel is 28 tons, and 
its diameter 4:8 m. ; it corresponds to a 
degree of sensitiveness of 1 : 200. 

The results of steam trials are as 
follows :— 

At 360 B.H.P.... 6:99 kg. 

„ 578 „ 671 El proe 

» 4100 „ 7˙16 „ 

The 1,500-H. P. engines (fig. 2) were 
built by  Messrs. Sulzer Bros, and 
provided with Sulzer valve gear. The 
cylinders are 975 and 1, 250 mm. 
diameter, the stroke 1,500 mm. The 
engines are 13 m. long, and have 
two bearings 8,740 mm. apart. At 
85 revolutions, and at 120 lbs. initial 
pressure, the engines give 1,500 B.H.P. 
each as а maximum. The fly-wheel is 
6'1 m. in diameter, and weighs 50 
tons. 

The steam consumption per I.H.P. 
per hour was found to be as 
follows :— 


At 705 B. H. p. ; ; 6'15 kg. 
» 1,073 , p T 6:29 „ 
OUR ee 604 „ 


The generators, which were all supplied by Brown, Boveri 
and Co., of Baden, are built’as fly-wheel machines, and 
generate single-phase alternating current at 3,000 volte, with 
а frequency of 45 cycles per second. The alternators are 
direct connected to the steam engines, and their outputs are 


Fic. 3.—SINGLE-PHASE ALTERNATOR, 1,032 KW. 


522 and 1,032 кү. respectively. The field is built directly 
on the fly-wheel, and is formed by 64 poles. The winding 
consists of flat copper strip, wound on edge, with inter- 
mediate layers of paper. The exciting current is collected 
by means of two slip rings with double sets of brushes, 
The armature wheel, which is built round the fly -wheel, is in 
four sections and rests on two cylindrical supports, round 
which it can rotate, cast on the main bearings. The arma- 
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ture eonsists of 16 segments, each having four spools. "The 
‘spools consist of a few turns of copper cable and are insulated 
from the frame by thick paper tubes. The current is taken 
by two contact blades arranged on the armature wheel aud 
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Fic. 4.—Sun-Sration; MorTon-GENERATORS FOR TRAMWAYS. 


engaging with -copper springs secured to the foundation of 
The armature wheel is held in the right 


the machine. 


position by means of four bolts screwed into the bedplate. 
Owing to the armature being rotatable and to each segment 
being interchangeable, the parts that become damaged can 
be replaced very quickly. (See fig. 3. 
- The exciters are mounted direct on the main shaft and are, 
for the small alternators, series dynamos of 80 volts 180 
amperes, and for the large ones shunt dynamos of 90 volts 
and 280 amperes. 

The passage in the basement in front of the alternators is 
formed into a cable 
trench, and contains 
the alternating and 
the exciting current 
cables, mounted on 
insulators, and con- 
ducted behind a 
wooden partition 
along the wall to- 
wards the switch- 
board. 

The switchboard, 
seen mounted on a 
gallery in the back- 
ground in fig. 1, is 
of the common Con- 
tinental type. The 
front is of white 
marble, and has no 
high pressure parts 
on its surface, all 
connections being 
arranged at the back. 
There are two сош- 
plete systems of bus 
bars, one for lighting 
and the other for 
power. A main ammeter reads the total current taken 
by the respective systems. : | 

The mains laid by Messrs. Felten & Guilleaume are con- 
centric lead-covered, with iron armour, the primary and 

. secondary being embedded in sand and covered with bricks 
to a depth of 70 and 60 c.m. respectively. The transformers 


have a ratio of 2,850 volts to 125 volts, and were all 
supplied by Messrs. Brown, Boveri & Co. These trans- 
formers are arranged partly in underground pits; others are 
mounted in or near the consumers' premises. . 

The tramway 
motor-generator 
plant at Schillerplatz 
is arranged in a 
spacious station 
underground. It is 
connected to the 
central station by 
two high pressure 
feeders of 210 sq. mm. 
cross-section. The 
sub -station consiste 
of two chambers, 
one 20 m. x 95 m. 
x i6 m. high con- 
taining the motor- 
generators, and the 
other about the same 
size for the battery. 
The main walls are 
of concrete, and the 
roof of iron girders 
with concrete arches. 
Electrically - driven 
fans are provided for 
keeping the station 
thoroughly venti- 
lated. 

The motor gene- 
rators (fig. 4) are 
designed for a work- 
ing load of 500 кї. 
each, at a maximum voltage of 550, speed 340 revo- 
lutions per minute. They are the well-known Brown- 
Boveri type of synchronous machine. At the present 
time there are three installed, and we are informed that no 
trouble whatever is experienced in running or in synchroni- 
sing. The guaranteed efficiency at full load is 91 per cent. ; 
at half load 89 per cent. Space has been left for the subse- 
quent addition of a fourth generator. 

The front view of the switchboard is seen in fig. 5. No 
attempt has been made here to prevent access to the back, 
which presents a mass of innumerable bus bars, both high 


Fic. 5.—SwirCHBOARD IN Sus-StTaTION. 


pressure alternating and direct current, with switches, 


- fuses, ammeter shunts and leads, which are not at all 


inviting, although we are informed that special attention 

had been paid to keeping high pressure parts separate from 

the low pressure. m 
Referring to the illustration, the traction feeders at pre- 
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sent installed, six in number, are mounted at the right of the 
board. The p.c. generator panels, with the blank space for 
the fourth machine, are shown to the left of them. Further 
on past the battery are synchronous motor and booster panels, 
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- Fra. 6.—BUFFER BATTERY IN SUB-STATION. 


and at the extreme left of the board are the three panels 
for the high pressure side of the machines. 

The battery contains 276 cells of Pollak's type, of a 
normal capacity of 920 ampere-hours at one-hour discharge. 
The battery is intended as a buffer to equalise the tramway 
load, and also to run up vhe motor-generator to speed from 
the direct current side for synchronising. It is also usefal 
as a reserve, it being capable of replacing a 500-Kw. gene- 
rator for а period of one hour. No battery switch or regu- 
lating cells are needed. Fig. 6 is a view of the battery 
room as seen from the entrance. 

The pumping station at Albe Mainzergasse and the lifts 
of Messrs. Zónhold Sohne in Kaiserstrasse are interesting 
as examples of small single-phase motors working under con- 
ditions which should prove their value, and perhaps make 
them more popular for motor loads for single-phase systems 
in this country. 

The order &nd cleanliness prevailing in these stations 
reflect great credit on the designers and engineers alike. 
The perfectly wholesome condition of the floors, and, in 
fact, the entire plant and buildings, are truly represented by 
the illustrations given with this description. The members 
of the I. E. E. left Frankfort last year with a feeling that they 
had seen a power and lighting system which might have 
been akin to many of our own early stations at the present 
time, but for the general tendency in England to add 
entirely new direct-current plant when the demand arises for 
a traction or heavy motor load. 


— л... 


ELECTRIC LIGHTING OF THE EMBANK- 
MENT. 


Tue electric lighting system of the Victoria Embankment and of 
Westminster Bridge, part of which was formally inaugurated by the 
L.C.C. last year, was recently completed and is now in full operation. 
The first instalment, as described in our pages at the time, was con- 
fined to the parapet, 6-ampere arc lamps of the open type being 
neatly adapted to the existing and artistic standards formerly 
devoted to gas lighting. The roadway is now illuminated witha 
row of 12-ampere lamps along either side, pendant from graceful 
standards similar to the one near the Houses of Parliament, which 


we illustrate. The lamps, raising gear, &c. were designed, made 


and erected by the Gilbert Arc Lamp Company, Limited, of 
Chingford. 

A special feature of the work is the extraordinary length of 
carbon used—no less than 6 ft. in each lamp—in this case, as in 
most of the public lighting installations 
carried out by this firm. In spite of this 
fact, the appearance of the lamp, to- 
gether with the contact hood containing the 
raising gear, is extremely neat and well 
proportioned. 

The raising gear, which we recently 
examined, is exceptionally strong, and 
embodies several new features; the lamp 
is suspended by two stout steel cords, so 
that it cannot twist, and it is impossible for 
it to get out of control and fall. Contact is 
made by means of spring plungers with long 
travel. 

Objection is often raised to double carbon 
lamps because of their supposed com- 
plication; this, however, cannot be averred 
against the Gilbert lamp, the working parte 
of which are extremely simple, and few in 
number. The advantages derived from the 
increased number of hours of burning, which 
works out to nearly double that obtained 
from most lamps, are obvious and important, 
a considerable economy in labour resulting 
therefrom. The successful results obtained 
from these lamps are a sufficient testimony 
to their practicability and reliable work- 
ing. 

A point worthy of note is tbe ingenious 
manner in which various existing gas 
lanterns and standards bave been rearranged 
and adapted so as to make admirable arc 
lamp carriers; this is rendered possible 
by the shortness of the lamps, and it is 
found that in many cases the result could 
not be improved upon by a special design 
for the purpose. The Westminster Bridge 
lanterns and the triple standard in North- 
umberland Avenue are particularly good 
examples of this arrangement, wbich might 


well be borne in mind in similar cases elsewhere. 


THAMES EMBANKMENT: ARO Lamp STANDARD. 


Aberdeen Telephones.—The T.C. hag confirmed ше 
recommendation of the Telephone Committee to apply for 
municipal license. 
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FORTHCOMING EVENTS. 


Friday, March 14th.—At 9 p.m. Royal Institution. Discourse by 
Prof. Silvanus P. Thompson on “Magnetism in 


Transitu. 


At 8 p.m. Institution of Junior Engineers. Meeting 
at the Westminster Palace Hotel. Paper on The 


Кат of Engineering Models,” by Mr. Percival Mar- 

shall. 

At5p.m. Physical Society. Meeting at the rooms of 
the Chemical Society, Burlington House. Papers on 
“The Thermal Expansion of Porcelain,” by Mr. A. E. 
Tutton ; On the Temperature Variation of the Elec- 
trical Resistance of Pure Metals, and Allied Matters,” 
by Mr. W. Williams; “ A Suspected Case of the Elec- 
trical Resonance of Minute Metal Particles for Light 
Waves. A new type of Abeorption,” by Prof. R. W. 
Wood. 


Saturday, March 15th.— Institution of Junior Engineers. Conver- 


sazione at the Westminster Palace Hotel. Reception 
at 7 p.m. 
At 3 p.m. Royal Institution. The Right Hon. Lord 


Rayleigh on Some Electrical Developments.“ 
ture V.) 
At 8 pm. New Electrical Wiremen's Association. 

Smoking Concert at the “ Alma,“ Parson's Green Lane, 
Fulham. | 

Tuesday, March 18th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester Section) Meeting at Owens 
College. Paper on “Some Points in the Equipment 
of Electrical Tramcars,” by W. G. Rhodes. 

At 8 p.m. Institution of Civil Engineers. Meeting. 

Paper to be further discussed: Electrical Traction 
on Railways," by W. M. Mordey and Bernard M. 
Jenkin. The following paper will afterwards be read : 
“ Subaqueous Tunnelling through the Thames Gravel: 
Baker Street and Waterloo Railway,” by Arthur H. 
Haigh. 

Wednesday, March 19th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham Section). Meeting in the 
Physics Theatre of the University. ‘Tests on the 
Nernst Lamp,” by R. P. Hulse. 


At 7.30 p.m. Institution of Electrical Engineers (Stu- 
dents’ Section). Meeting in the Library of the Insti- 
tution. Paper on Electric Cranes,” by J. C. Smail. 


At 8 p.m. Society of Arts. Meeting. Paper on Elec- 
tric Traction. London's Tubes, Trams, and Trains," 
by J. Clifton Robinson. 

At 2.15 p.m. Institution of Civil Engineers. Students’ 
visit to the Incandescent Electric Lamp Company’s 
works at Brook Green, Hammersmith. 


Thursday, March 20th. — Institution of Electrical Engineers, 
London. (See our Notes” columns to-day.) 

Friday, Marcb 21st.—At 8 p.m. Institution of Mecbanical Engi- 
neers. Meeting. Papers to be read and discussed :— 
“ Fencing of Steam and Gas Engines,“ by Mr. Н. D. 
Marshall; “ Fencing or Guarding Machinery used in 
Textile Factories.” by Mr. 5. К. Platt; “ Protection of 
Lift Shafts, and Safety Devices in Connection with 
Lift Doors and Controlling Gear,” by Mr. H. C. 
Walker; Guarding Machine Tools,” by Mr. W. Н. 
Johnson. 

Monday, March 24th.—Institution of Electrical Engineers (New- 
castle Section) Meeting. Paper on The Distribu- 
tion of Flux in Large Electro-Magnets," by W. M. 
Thornton. 

At 8 p.m. Institute of Marine Engineers. Mecting at 

58, Romford Road. Paper by Mr. II. M. Roun- 
thwaite on “ Balancing Engines." 


(Lec- 


NOTES. 


Tunbridge Wells Telephones.—The Local Government 


Board inquiry closed on Friday last. We publish to-day an instal- 
ment of the evidence. We shall complete the report in our next 
week's issue, reserving any comment until then. 


National Electrical Manufacturers’ Association.— 
A number of influential firms in tbe electrical trade have recently 
decided to form, under the above title, an association for the 

of protecting their interests, and, at the same time, of 
dealing with questions affecting the industry generally. The 
Association's aim will be to place the various sections of the elec- 
trical trade on a sound, commercial, and competitive footing, with- 
out antagonism towards existing trade associations or institutions. 
We learn that Mr. Walter Davenport, who holds a similar position in 
connection with several other important associations, has been 
appointed secretary, and his address is Ridler Place, Holland Street, 
Blackfriars, В.Е. 


Breakdowns of Electrical Machinery.—4At the annual 
meeting of the Engine Boiler and Employere' Liability Insurance 
Company, of Manchester, Mr. R. B. Longridge, the chairman, in 
referring to the work of the electrical department during last year, 
said (according to the Mechanical Engineer) that they deemed it 
advisable to carry forward a larger balance than usual to the next 
account in view of the numerous claims for damage to electrical 
machines. It would be interesting, and perhaps surprising, to 
learn that one out of every nine machines insured by the company 
had broken down during the past year. A large portion of the 
mishaps had occurred through the ignorance or carelessness of the 
attendants who were not electricians. In these cases he was pleased 


to вау that the utility and educational value of the frequent visits 


of the company's inspectors were being felt and appreciated by the 
employers. Even where trained electricians were in attendance, 
numerous “ breakdowns” had occurred through lack of attention to 
cleanliness, which is so essential to the safety of electrical 
machines. On the whole, notwithstanding the unfavourable 
experience of the past, he was gratified to know that considerable 
economy in the upkeep of machines had been effected, and he 
confidently looked forward to a steady diminution of the 
company’s losses by means of a careful system of efficient 
inspection. | 


Migh-Pressure Transmission of Energy on the Con- 
tinent.—It is well known tbat high voltage currents have been in 
use for years in the United States for long-distance transmission 
of energy. Some of the plants, where the climate is very favour- 
able, have adopted pressures up to 40,000, and even 50,000 volts. 
On the Continent, where hydraulic energy in the immediate 
vicinity of industrial centres is becoming more and more 
scarce, long-distance power transmission with high voltage is 
being frequently resorted to, as the following will show :—A 37 km. 
transmission at 20,000 volts is being constructed to supply Como 
with energy. In the vicinity of Zaragoza, in Spain, two plants of 
4,000 and 6,000 н.р. respectively are being installed. The power 
obtained will be transmitted at 30,000 volts over a distance 
of 45 and 80 km. Tae Fure and Morge installation, near 
Grenoble, in France, is a 7,000-н.р. plant, supplying current at 
26,000 volts to a number of towns and villages, such as 
Voiron, Moirans, &c., the distance covered being 50 km. This 
plant has been completed, and is now working. The Beznau plant 
near Waldshut provides 10,000 H.P., and the current is sent over 
distances up to 60 km., at a voltage of 25,000. Lastly, an order has 
recently been placed for the machinery of a 13,000-н.р. plant to be 
erected on the Cellina river in Northern Italy, the energy being 
supplied at a pressure of 36,000 volts, to the towns of Venice, Udine, 
Pordenone, &c. Current in this installation is transmitted over 
distances up to 90 km. In all the above plants the current is thrce- 
phase, and is generated at a comparatively low pressure of a few 
thousand volts, and raised to the transmission voltage by means of 
stationary transformers. The electrical machinery forall the above 
plants wil be, or has been,supplied by the well-known firm of 
Brown, Boveri & Co., Limited, of Baden, Switzerland, who seem to 
be making a speciality of this kind of work. 


L.C.C.—At Tuesday's meeting Mr. К. Cousins—on the 
motion for the reception of the report of the Highways Committee 
—asked the chairman whether the tender of Messrs. Maclellan, 
wbich was recently accepted for the supply of Belgian rails, had 
fulfilled the conditions of the Council's standing orders specifying 
the rates of wages and hours of labour to be observed by the con-: 
tractor, and if so, whether he would place the information before 
the Council. Mr. J. W. Benn, in reply, remarked that the Council 
could procure the same conditions with regard to the manufacture 
of the rails in Belgium as would obtain supposing the rails 
were made in Scotland. He bad read out the previous week 
the clause relating to the «question, and then informed the Council 
that as the tender was sub-lct the Council could put into the con- 
tract any form of words for the protection of those who made the 
rails. 'lherefore the usual words would appear in the contract, and 
the clause would secure that the prices paid for labour were those 
which obtained in the district as between employers and work- 
men. The exact rate of wages was not stated in the tender, but 
there would be no difficulty in the contract now being prepared 
in obtaining ample protection. There was no reason why the rate 
of wages and hours of labour should not be stated, but they would 
be the fame as those prevailing in the district. | 

The Highways Committee. -The constitution of this Committee, 
which is entrusted with the consideration of all electrical matters, 
was fixed as follows for the ensuing year:—J. A. Baker, R. M. 
Beachcroft, J. W. Benn, E. Browne, Sir J. Dickson-Poynder, 
N. W. Hubbard, W. C. Johnson, Sidney Low, M. Mayhew, 
R. Parker, Hon. W. R. W. Peel, R. C. Phillimore, D. S. Waterlow, 
T. Wiles, and T. McKinnon Wood. 


Electric Clocks.—The Glasgow Corporation are now 
fitting up at various public crossings, &c., six of Prof. Becker's new 
electric clocks. They will be controlled trom the Glasgow Obser- 
vatory, and will each have a 2 ft. dial. The dials will in each case 
be fixed to one of the street electric lighting pillars. 


Institution of Electrical Engineers,—In the event 
of the discussion on the shock papers being finished last night, the 
paper down for consideration at the next mecting of the Institution 
of Electrical Enjrineers is to be Problems of Electric Railways,” 
by Mr. J. Swinburne and Mr. W. К. Cooper. 
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The Engineering Dispute.—A Stockton correspondent 
of the Financial Times states that in the monthly report of the 
Amalgamated Society of Engineers, issued on Saturday, the secre: 
tary (Mr. G. N. Barnes) reports that & conference had been held 
with the Employers' Federation executive in regard to the new 
agreement rejected by the men. The employers expressed surprise 
that the men had not accepted it, and their opinion that this was 
due to à misapprehension. 'The discussion had, however, yielded 
nothing beyond' an interchange of views, and a general agree- 
ment to open up communications again, if either side had any sug- 
gestions to offer to meet the difficulty. 


Obituary.—It is with sincere regret that we have to 
record the sudden death which occurred at Brussels on the 4th inst., 
of Mr. Bryan Donkin. Mr. Donkin, whose name is a household 
word in engineering circles all over the world came of an engineer- 
ing stock. Born in 1835, he was the son of one who in a very 
short life accomplished great things in the field of mechanical 
science. From the Times notes we gather that the late Mr. 
Donkin was educated at the University College, London, and 
passed through an engineering course at the Ecole Centrale des Arts et 
Metiersin Paris, and he was afterwards apprenticed at the Bermondsey 
works. In 1861 he became a partner in the Bermondsey firm, which 
in 1889, was made into a limited company, and about two years ago 
an amalgamation was effected with an engineering company at 
Chesterfield. His work covered a very wide field of engineering 
research, the improvement of the steam engine and the invention of 
his steam revealer being among his chief achievements. Не investi- 
gated the manner in which heat is transmitted through the metallic 
wall of a cylinder, conducted elaborate tests with steam boilers, 
and was also an authority on the gas engine and on motor car 
mutters. To us Mr. Donkin’s death is a matter for more than 
ordinary regret, for it had been a pleasure to us to know him as a 
valued contributor to the columns of the ELECTRICAL. REVIEW 
during the past few years. 

We also regret to announce the death of Mr. James Dick, of the 
well-known Glasgow firm of R. and J. Dick, gutta-percha and 
rubber manufacturers. His death occurred on the 7th inst. at the 
age of 77 years. А point of interest that may be mentioned is 
that in the course of his career he had carried out large contracts 
in connection with the manufacture of deep-sea cables. 


Personal.—At the monthly meeting of the Birkenhead 
Town Council last week, the salary of Mr. A. R. Fearnley, tram- 
ways manager, was increased from £300 to £450 per annum. 

Mr. Buntly, of Birmingham tramways, has been appointed 
manager of the new electric tramways of Wolverhampton, at a 
salary of £250 per annum. 

Mr. J. B. Hamilton, for some time chief traffic manager of the 
Glasgow tramways, was last week appointed to the position of 
tramways manager to the Leeds Corporation, at a salary of £900. 

An interesting presentation was made at Wolverhampton by the 
staff, foreman and workmen of the Electric Construction Company, 
Limited, Bushbury Engineering Works, on Friday, March 7th, to 
Mr. A. B. Blackburn, late manager of the company, whose resigna- 
tion has already been announced in these columns. The pre- 
sentation consisted ofa handsome solid silver salver and coffee 
service and a gold combination watch and sovereign case. 


Appointments Vacant.— Borough electrical engineer for 
Middlesbrough, at £250; superintendent of overhead construction 
on electric tramways (Halifax Corporation), at £150. The Johan- 
nesburg Municipality wants an engineer to report upon a proposed 
scheme for the reorganisation and extension of its electric light and 
power station and construction of tramways. The scheme will 
involve an expenditure of between £300,000 and £400,000. Sce 
our “ Official Notices " to-day. 


Big Boiler Contract.—It is announced that a contract 
for 48 boilers has been placed with Messrs. Babcock & Wilcox by 
the Metropolitan District Traction Company in connection with 
the electrification of the underground railways. The amount of 
the contract is given as £60,000. 


Bath Electric Lighting.— The City Council, sitting as 
an Electric Lighting Committee, on Tuesday discussed at great 
length the recommendations made to them by the Inquiry Sub- 
committee as to the electric lighting undertakiny. They recom- 
mended an expenditure of £13,000 to place the works in a condition 
to face next winter's loud, and asked that they might be authorised 
to receive and consider tenders for the leasing or sale of the works. 
The report was adopted. 


Information Wanted.—4A correspondent wants to 
know the address of a chemical factory in Ireland, near Dublin, 
Cork or Limerick, providing pure sulphuric acid which can be used 
for accumulators. 


Interchangeable Work and Foreign Errors.—While 


we would not for a moment decry the value of interchangeable 
work—indced, we write this to emphasise its value—we ire almost 
daily reminded that the systematic abuse of British engineering to 
which we have been accustomed of late years for the purpose of 
pushing the interests of foreign work, has little foundation in fact, 
aud might better be applied to foreign products. Only recently 
we had our attention called te some American productions 
that, while professing to be made on thorough American principles 
of interchangeableness, were absolutely otherwise. Again, we were 
shown some products from a high-class German shop that were uot 
even a pretence of a fit. Both in make and in inspection we sre 
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constantly being shown omissions and errors which convince us that 
with all the loud shouting there is a lack of perfection in detail, 
design and inspection in foreign productions that should encourage 
our own manufacturers to continue their efforts to improve in 
full confidence that they are fully even in the race. Such per- 
fection has been claimed for the foreigner, that his customers feel all 
the worse disappointment when he proves so seriously at fault. 


Bermondsey Exhibition.—We regret that in ош 
notice of the above last week, we overlooked the exhibit of the 
General Electric Company (1900), Limited. This was the largest 
in the hall, and contained samples of everything likely to attract 
the consumer in the way of lighting, heating, and power, tittings of 
all sorts, cooking apparatus, radiators, switchboards, electric fans, and 
small motora, besides a large display of electric bells and telephones. 
The company also exhibited a selection of Coronation devices. At а 
separate stand, one of their operators from the “ Robertson” Lamp 
Works was busy making “ Robertson” lamps, the process being 
shown in all its various stages; this stand was the only one where 
incandescent lamps were being made, contrary to our statement last 
week. Outside the Hall there was a large illuminated sign adver- 
tisiog the exhibition, consisting entirely of “ Robertson lamps. 


THE CENTRAL STATION ENGINEER. 


THE Crown Agents for the Colonies, through their consulting 
engineers, Messrs. Preece & Cardew, have appointed Mr. Arr. T. 
YATES as assistant electrical engineer at Gibraltar. Mr. Yates was 
educated at Dulwich College, and was subsequently thoroughly 
trained as a mechanical engineer. In 1899 he joined the staff of 
the City of London Electric Lighting Company, Limited, and for 
some time past has held the responsible position of engineer-in- 
charge at Bankside, where he has earned the respect and esteem of 
all those with whom he has been brought in contact. He takes up 
his new appointment at the beginning of April. . 

Mr. H. W. CLAYDEN, the borough electrical engineer, Middles- 
brough, has resigned his position, having accepted the appointment 
of engineer to the Consolidated Main Reef Mines in South Africa. 

The Council granted an increase of salary to Mr. J. B. Норѕох, 
outside assistant to the Bootle Corporation, from £2 5s. to £2 10s. 
per week. 

The Corporation of Dublin has.increased the salary of the city 
electrical engineer, Mr. Mark Куррге, from £375 to £450 per 
annum. 

The Manchester City Council has advanced the salary of the chief 
engineer, Mr. G. Е. METZGER, from £800 to £900 per annum. 
Other officials have also received advances. 

At the Liverpool City Council last week, Mr. ALFRED CLOUGH, 
lately assistant electrical engineer аё а salary of £600 per annum, 
was appointed deputy electrical engineer at а salary of £700 рес 
annum, the appcintment to date 4s from February 1st, 1902. Mr. 
Wm. H. Corus, lately distribution engineer at a salary of £350 
per annum, increasing on April 1st, 1902, to £400, was appointed 
a8 from February 1st, 1902, assistant electrical engineer at a salary 
of £450 per annum. 


NEW COMPANIES REGISTERED. 


Electric Landaulet Company, Limited (72, 890).— This com- 
pany was registered on February 21th, with a capital of £50,000 in £1 Shares, to 
manufacture, Sell, let on hire, maintain, repair, clean, store, and generally deal in 
and with and actas jobmasters in connection with cycles, carts, cabs, Carriascs, 
vans, wagons, boats, launches, flying machines, and vehicles of all kinds. 
whether driven by human, animal, electric, hydraulic, pneumatic, steam, or 
other power, to manufacture and deal in apparatus, tools, and accessories 
for the same, to train, equip, and hire out chaffeurs, engineers, motor 
and other vehicle drivers, cleaners, repairers, &c., and to carry on the business 
of electricians, mechanical engineers, machinists, fitters, founders, smiths, tube 
makers, rubber manufacturers, ironmongers, platers, &с. The first subscribers 
(cach with one share) are: G. T. Seagrave, 69, Falkland Road, N., accountant; 
H. H. Fox, 2, Brick Court, Middle Temple, E.C., solicitor: J. B. Taylor, 212, 
Brecknock Road, N. W., clerk; F. W. Sumpster, 85, Arundel Square, N., clerk : 
E. Wallace, 56, Mornington Road, N.W., law stationer: J. P, Eldridge, 16, Marl- 
borough Road, Bowes Park, N., shorthand writer; and W. H. Woodrow, Fern 
Bank, Florence Road, Stroud Green, N., clerk. No initial public issue. Regis- 
tered without articles of association. 


Barnsley and District Electric Traction Company, Limited 
(72,962).—This company was registered on March 8rd, with a capital of 
£50,000 in 45 shares, to carry on the business of carriers of passengers and 
кода», electrical and mechanical engineers, electricians, engincers, contractors, 
manufacturers of and dealers in railway, tramway, electric, magnetic, galvanic 
and otber apparatus, generators, accumulators, transmitters, users acd 
suppliers of light, heat, sound and power by electricity, galvanism, magnetisin, 
compressed air, gas, steaui, oil or other means, manufacturers of plant and 
machinery, constructors or owners of railways and tramways, &c. The first 
subscribers (each with one share) are: К, Garcke, Donington House, Norfolk 
Street, W.C., managing director: T. К. Pilkington, Chevet Park, Wakefield, 
baronet: W. Greer, 58, South Eaton Place, S. W., director; E. A. Paris, Cross 
Trees, Gomersal, director of a public company: E. Hopwood, 35a, Hereford 
Street, Mayfair, W., secretary: H. A. Stagg, #6, Buckingham Palace Read, S. W., 
clerk; and C. H. Godward, 198, Park Road, Crouch End, N., secretary. NO 
initial public issue. The number of directors is not to be less than three nor 
more than seven: the subscribers are to appoint the first; qualification, one 
share: remuneration, £50 each per annum, and 5 per cent. of the dividend on 
the ordinary shares, divisible (no division of original capital into preference and 
ordinary shares »pecified). Mention is made of pee agreements with the 
British Electric Traction Company, Limited. C. H. Godward is the secretary. 
Registered oftice, Donington House, Norfolk Street, W.C. 
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Albion Battery Company, Limited (72,956).—This company 
was registered on March 1st, with & capital of £25,000 in £10 shares, to acquire 
any patents, rights or inventions relating to the production, treatment, storage, 
distribution and use of electricity, in particular to acquire from C. T. J. Opper- 
mann, G. Fowler and R. G. Margetson the benefit of certain existing inventions 
relating to the manufacture, application and use of electrical accumulators, 
and to carry on the business of electrical and mechanical engineere, manufac- 
turers of, and dealers in, electric, magnetic, telegraphic, telephonic and other 
appliances and apparatus, ёс. The first subscribers (each with one share) are: 
I. I. Edwards, II, Gray's Inn Square, W.C., solicitor; E. H. Holme, Suffolk 
Street, "entonville, N., manufacturer; C. T. J. Oppermann, 57, Wray Crescent, 
Tollimton Park, N., electrical engineer; W. E. Keymer, The Limes, Old 
Charlton, gentleman; W. Evans, 21, Albert Street, Regent's Park, N.W., 
gentleman: Т. Н. Batstone, Pheasantfield, Willesden Green, N.W., gentleman ; 
6G. Fowler, Portland Hotel, W., gentleman; R. G. аге сов, 76, Great Port- 
land Street, W., gentleman; and A. M. Broadley, The Knapp, Bradpole, 
Bridpo:t barrister. Minimum cash subscription 50 per cent. of any shares 
first offered to the public. The number of directors is not to be less than three 
nor more than five; the first are C. T J. Oppermann, G. Fowler and R. G. 
Margetson ; qualification, £100. 


Nernst Electric Light, Limited (62,807)— This company’s 
annual return was flled on January 16th, when 189,180 preference, &nd 180,000 
ordinary shares were taken up (in addition to 520 since forfeited, and now the 
property of the company) out of a nominal capital of £820,000 in 140,000 pre- 
fezence and 180,000 ordinary shares of £1 each. £1 per share has been called up 
on 115,000 shares, resulting in the receipt of £114,718 15s. £281 5s. remains in 
arrears. 150,000 ordinary and 25,000 preference shares are considered as 
folly paid. £233 15s. has been paid on the forfeited shares. No mortgages or 
charges. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


D.P. Battery Company, Limited.—Particulars of registered 
mortages and charges :—Total amounts secured by series of debentures : £20,000 
first debentures and £5,000 second debentures. Dates of resolutions creating 
trst debentures: November 15th, 1898. and October 16th, 1901. Date of resolution 
creating second debentures: May 30th, 1899. Date and amounts of present 
issues : October 29th. 1901, £10,000 first debentures and £500 second debentures. 
Property charged: First debentures—all real and personal property, present 
and fature, and the undertaking, goodwill and business of the com any, 
including uncalled capital; second debentures—a secord charge on above- 
mentioned property. No trustees. Amounts / previously issued of same series: 
£5,000 first and £5,000 second debentures, the issue of second debentures оп 
October 29th, 1901, being two debentures of £260 each to replace one debenture 
of £200 now cancelled. 


African Trans-Continental Telegraph Company, Limited. 
-This company's annual return was filed on February 10th, when 170,800 
shares were taken up out of a nominal capital of £800,000 in 300,000 shares of 
fleach. £l per share has been called up, and £169,805 has been received. 
E remains in arrears ; £10 has been paid on 20 shares forfeited; no mortgages 
or charges. 


British Westinghouse Electrie and Manufacturing Co., Ltd. 
- This company’s annual return was filed on December 20th, when 150,000 
prefcrence and 75,000 ordinary shares were taken up out of a nominal capital of 
£1,730,000 in 200,000 preference shares of £6 each, and 75,000 ordinary shares of 
£10 each. £5 per share has been called up on the preference shares, resulting 
in the receipt of £750,000 ; £750,000 is considered as paid on the ordinary shares; 
no Mortgages or charges. NorE.—A prospectus filed subsequently to above 
return offered £500,000 1 per cent. mortgage debenture stock for subscription. 


Electrie Railway and Tramway Carriage Works, Limited 
151,082). —Particulars of registered mortgages and charges.—Date of trust deed : 
November 28th, 1901. Total amount secured: £50,000 debenture stock. 
Property charged: Five plots of land, containing about 60,170 square yards, 
held for residues of five several terms of 999 years, at Strand Road, Preston, 
Lancs., and the buildings and works erected thereon, and fixed and loose 
machinery therein, known as the Electric Railway and Tramwa Carriage 
Works, with certain rights and privileges annexed to such land, and а)! assets 
for the time being of the company, both present and future, including unéalled 
capital. Trustees: John E. Prestwich, of Farnworth, near Bolton; and Thomas 
Ri opu of 13, Spring Gardens, Manchester. Date of registration: December 
6th, А 


SUPPLY STATION ACCOUNTS. 


THE growth of the Croydon Corporation 
Croydon electricity supply is still maintained, and lamps 
Corporation are being added at the rate of about 12,000 per 
Electricity annum. The capital expenditure is not yet 
Accounts. fully employed, many of the mains beiug only 
lightly loaded, and at the present time the 
mains, &c., have cost more than £60 for each consumer connected. 
Although the inevitable rise iu costs is shown, due to the high price 
of coal in 1900, this is not appreciably added to by other items. 
The revenue per unit, however, having fallen, the net protit is less 
than before. 
GENEBAL STATEMENT. 
1899. 1900. Inc. 
Total capital expenditure .. £117,385 £171,291 £53,906 
Number of units sold .. ... 781,291 1,074,655 293,364 
No. of 30-watt lamps connected 45,122 к= 
Maximum load in W. ЗЫ 714 922 208 
Groes revenue ..  ..  .. £13,468 418,129 214,661 
Gross expenditure... m .. 46,751 810,170 #3419 
Groes profit "T i * £06,717 £7,959 £1,242 
Average price per unit solle 3:96d. 9'84d. — 08d. 


In the revenue account credits are shown for non-delivery of 
plant to time; thus the Thomson-Houston Company paid £100, the 
Babcock- Wilcox Company £300, in each саве for generating plant, 
and the former also were penalised in the sum of £20 for late 
delivery of traneformers, These payments explain the slight 


— 


increase in revenue in the last item below, and tend to reduce the 
drop which has taken place in the receipts from energy sold. The 
public lighting now includes 162 arc lamps and 22 incandescents. 


REVENUE STATEMENT. 
1899. 1900. 
Gross, Perunit. Gross. Perunit. Inc. 


Bale of energy .. ... . 212,884 3:964. £17,221 3°84d. — 12d. 
Meter rents Е У 341 ‘lid. 476 11d. ‘00d. 


Bale of old material and І ; 
work done. ее } HEN 5 2004. 004. 

Sundry fees, refunds by) 243  '07d. 427 10d. ＋ 03d. 
contractors, &c. Ec 


Gross revenue .. £13,468 414d. £18,129 405d. — 09d. 


In the costs “coal exercises most influence as the figure has run 
up considerably over one penny per unit. The largest reduction is 
in “wages,” but this is more than balanced by the ircrease in 
“salaries.” The other items are practically unaltered. The total 
cost now stands at slightly over 24d. per unit. 


Cost o» PRODUCTION. 


1899. 1900. 
Gross. Per unit. Grose, Per unit. Ino. 
43,145 96d. 45,057 1:180. 4 17d. 


Coal. е ee oe . e ee 
тоот stores. = engine} 322 10d. 498 1140. 4 014. 
ari nourred 
in generation ала distribu- | 1.253 390d 1.490 33d — 06d 
MOD and attending public | d ` ) » | 
amps. 
Repairs and maintenance 
ol buildings, еер А 2 : 
bollers, dynamos, &c., and | 451 14d. 669 15d. sp 01d. 


street lamps. 


Works cost .. £5,171 1:59d. £7,714 1*79d. +134. 
Rent, rates and taxes z 205 064. 336 *074. + 01d. 


Management expenses, 
salaries of mana ing} 967 ‘30d: 1,643 *37d. +074. 


пе, secretary, clerks, 
c 


General establishment 
charges, stationery and 
printing, law charges ani 
insurence. 


Other expenses 0 0 eo ee TEN 5 — 


Total costs .. £6,751 2:07d.£10,170 9:974. + 20d. 


408 12d. 477 1 1d. . ‘Old. 


The gross profit bas increased by £1,242, but financial charges 
absorb an additional £1,725. The difference between these two 
amounts, therefore, hus reduced the net profit of £941 by £483 to 
£458. Ofthis sum £8 goes to provide for future bad debts, and 
£450 is carried forward. 


; Prorir STATEMENT. 
1899. 1900, 
Interest on loans .. .. .. oF o. € £3,014 £5,387 
Sinking fund for repayments .. .. .. .. 2,762 2,114 
Net profit carried towards bad debts 1301 .. oo — 8 
Net profit carried forward sò Tm oe Es 941 450 


Gross profit. 46,717 £7,959 


THE accounts of the electricity department 

Blackpool of the Blackpool Corporation for 1901 did not 

Corporation come up to the position expected. Increased 

Electricity ^ costs per unit, and diminished revenue, have led 

Accounts. to a retrograde movement in the profits. The 

capital expenditure is proceeding more rapidly, 

aud this is accompanied by a larger increase in the output, 

indicating that the business has abundant room for expansion, and 

we trust that this expansion will be concurrent with payment of all 

the financial charges. The position attained is shown by thc follow- 

ing figures :— 
GENERAL STATEMENT. 
1899. 1900. Ino. 


Total capital expenditure .. £118,530 £146,085 £27,550 
Number of units soldi .. 1,148,564 1,515,366 366,802 
Number of lamps connected ... 78,000 — 


Maximum load in kilowatts ... 1,300 1,460 160 
Gross revenue js .. £18,498 423,530 £5,032 
Gross expenditure is .. £10,535 £16,185 £5,650 
Gross profit e. 27,963 47,845 — £018 
Average price per unit sold .. 356d. 3:36d. — 20d. 


1,760,459 units were generated, aud 1,515,306 units were sold, 
distributed as follows:— 


Year. 1898. 1599. 1900. 
Private units ... . 523, 412 726,860 858,415 
„ rates charged 8d.,5d.,2$d., 8d., 7d., and 2d. 7d., 5d., 23d., 
| and 2d. : and 2d. 
Public units ... .. 164,922 193,053 264,754 
„ rates charged... 8d. and 2d. 8d., 7d., and 2d. 7d. and 2d. 
Tramway units ... 181,850 228,651 392,197 
j rates charged 2d, 2d. 2d. 
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Public lighting now represents 260 10-ampere ares and 290 8-с.р. 
incandescents, or increases of 60 and 26 respectively, while private 
consumers have increased from 900 to 910 in number. The length 
of mains is about 80 miles. The revenue account shows an increase 
of £5,032 in the gross, but the average receipts have fallen just over 
zd. per unit., and now stand under 21d. 


REvEnNvE STATEMENT. 
1899. 1900. 
Gro is. Per unit. Gross. Per unit. Ino. 


Sale of energy .. £17,055 3:564. £21,186 3°36d. — 20d. 
Meter rents ee oe кы NN = = — 
Sales of material and 
F publio} 1,372 29d. 1,487 23d. — 06d. 
amps. 
Sundry fone premiums, 
apla expended” ор, 71 ‘Old. 907 14d. 13d. 
public lighting. ) 


. . £18,498 3:86d. £28,580 2°73d. —-13d. 


Gross revenue 


In the last three yeara coal has been rising persistently. In 1898 
it was 55d. per unit, and now is 1:22d., or more tban double the 
figure two years ago. Similarly ‘ repairs” havc shown an upward 
tendency, and as these increaces have not been met by serious 
reductions in other items, the works costs are now 24d., and total 
costs over 24d. per unit. But for Blackpool, with its peculiar load 
factor, the figures are not unsatisfactory even as thcy now stand. 


Cost o» PRODUCTION. 2 


1899. 1900. 
Gross. Per unit. Gross. Perunit. Inc. 


Ooa), and unloading same . . £3,353 "70d. £7,697 1:9?d. ＋ 52d. 


Oll, waste, water, and engine А 0 Р 
room rel and engine) 1,01 23d. 1,341 21d. — 02d. 
Salaries and wages incurred 
in generation and distribu | 2,086 ‘44d. 2,332 37d. — 07d 
tion, attending street lamps 


buildings, engines, boilers, 


Repairs and maintenance of 
dynamos, &c., public lamps. | 


Works costs. £8,501 178d. £14,190 225d. + 47d. 
Rent, rates and taxes m 478 10d. 489 *08d. — 02d 
! 

neer, secretary, clerks, 974 20d. 933 »15d. — 05d. 
General establishment 

printing, law carre si 542 11d. 385 064. — 05d. 

surance ) 

Other expenses: Contribu- ) 
tion to hospital and loss on | 40 ‘Old. 188 *094, +014. 


sale of property. 


Total coste ... £10,535 2°20d. £16,185 2°564. ＋ 36d. 


The profits have been changed into losses by the reduction of the 
gross profit by £618, and augmented financial charges of £763. 
These two taken together, swallow up the previous net profit of 
£1,176, aud leave a net loss of £205. 


Prorit STATEMENT. 


1899. 1900. 
Interest onloans ..  .. "T £4,270 
Sinking fund for repayments oe } £6,787 3,280 
Net profit carried forward.. ; — — 205 
з „ X to credit of rates 1,176 — 
Gross profit us s « £7,963 £7,345 


CITY NOTES. 


Kensington and Knightsbridge Electric Lighting 
Company. 


Sır F. J. BRAMWELL presided at the ordinary general meeting of 
the proprietors of this company, held on Wednesday, March 5th, 
at 5, Great George Street, Westminster, 8.W. In moving the 
adoption of the report, he referred to the death of Mr. Granville 
Ryder, who bad presided over the affairs of the company since its 
commencement. They had also lost by death Mr. Bolton, who 
had been a director of the company almost from its inception. 
To fill the vacancies on the board the directors had elected 
Mr. Hopkinson and Colonel R. Crompton. Turning to the 
accounts, the chairman said it would be noticed with satisfaction 
that the company had increased its number of consumers to 2,005, 
with a corresponding increase in the number of lamps to 222,158. 
Although the Wood Lane works were not part of their undertaking, 
yet many of them were individually interested in it, and the share- 
holders would be glad to know that it had supplied the company 
with a large portion of electricity. Тһе well-being of that station 
was therefore a matter of importance to them, and he might tell 
them that it was now working with complete satisfaction. They 
had certain property in the Brompton Road surrounding their 


station there, which it had been necessary to hold under a lease in 
order to protect themselves against any actions in respect of 
nuisance, and the opportunity having presented itself, the company 
had purchased the freehold. He wished to comment upon the 
excessively heavy rating during the year which had been imposed 
for parocbial purposes, the charges made being, he thought, some- 
thing dreadful. 

Sir CHARLES GRAN seconded the motion. 

Mr. ALBRIGHT said he had hoped to have heard from the chair- 
man some explanation of what appeared to him to be the most 
disastrous report the company had ever presented since its 
inception. In the early days they had seen the company advancing, 
and now, for the first time in its history, they observed a back- 
ward movement, which was а most unfortunate state of thiova. No 
reason had been given for the decrease in the dividend from 12 per 
cent. to 10 per cent. There wasalso a reduction in the amount 
carried forward of about £2,900. He noticed that last year thcre 
had been an increased sale of 428,000 units which had cost the com- 
pany £2,315 to produce, but in accordance with the previous years 
working should have cost £2,880, which showed there had been a 
slight saving. 

A SHAREHOLDER wished to know if the Wood Lane works were 
going to supply the company entirely with electric current. 

The CHAIRMAN, in reply, said he doubted that. Iu answer to Mr. 
Albright he said it must be remembered that the company had had to 
raisc capital which had been provided on the condition that it would 


бе repaid by degrees year by year, and that to a large extent they had 


at present to face. The expenses of thcir generating station during 
the year had been very heavy, but during the last half of the year 
they had been far less, and he trusted that next year the rate of 
cost per unit would be greatly diminished. One of the reasons for 
the decrease in the dividend was the extra cost of the station, and 
another that tbey had bad an increased capital of ordinary 
shares of £30,000 during the year, and now their capital was divided 
into three classes—ordinary shares, preference sharesof two kinds, 
5 per cent. and 6 per cent., and borrowed money 4 per cent. 

The report was adopted, aud the directors who retired by 
rotation were duly re-elected. 


Windsor Electrical Installation Company. 


THE sixth ordinary general meeting of the above company was held 
at Windsor on March 5th. 

Mr. Drury-Lavin, the chairman, presided, and in moving the 
adoption of the reports and accounts, congratulated the sharebolders 
that they were able to maintain the dividend of 8 per cent. not- 
withstanding that 1901 had been a dull year for trade generally, but 
they anticipated a most prosperous year in front of them. The 
directors have decided to reduce the price of current from 4d. to 3d. 
per unit. 

The report and accounts were approved and unanimously 
adopted. 


The directors' report read as follows :— 


The company's business continues satisfactory. The number of lamps and 
motors installed on December 81st, 1900, was equivalent to 17,808 of 8 c.r. 
During the ye 4,881 were added, bringing the total to $2,6-9 at the end of the 
year 1901, of which 1,203 represent the motor power. The capital expenditure 
for the year amounted to £5,633 14s. 8d., bringing the total up to £59,403 188. ld. 
As usual, the principal expenditure has been on mains and machinery. Various 
small extensions have been made to connect up additional customers, anda 
new boiler and other plant have been added. The battery of accumulators 
which was provided the previous year has effected & considerable saving by 
supplying the day load, instead of the plant being run continuously. The net 
profit for the year is £4,850 118. lld., and the most gratifying feature of the 
accounts is tbe fact that £8,949 168. 5d. of this has been derived from the sapply 
of eleotricity. The profit on the installation department is only £400 15. 6d., 
but the board believe that the carrying out of this class of work in Windsor 
and Eton st a reasonably low price benefits the lighting department, and the 
steady increase of previous years in the number of lamps connected has thus 
been maintained, Thetotal amount of profit available for distribution, includ- 
ing the balance brought forward from the previous year, but allowing for interest 
on loans, is £4,768 165. 1d. Out of this the directors recommend that the sum 
of £500 be added to the depreciation, renewal, and revenue fund, bringing it up 
toa total of £6,119 10s., and the shareholders will be asked to vote the usual sum 
of £350 for the directors' fees. The directors paid in September last an interim 
dividend of 24 per cent., free of income-tax. They now recommend the deolara- 
tion of а dividend of 54 per cent., lers income-tax, making, with the interim 
dividend already paid, 8 per cent. for the year. The total amount of capital 
expended exceeds thc amount received from the issue of shares by £9,303 
18s. 1d., and this has been met temporarily as shown by the balance-sheet. 
The directors do not consider that it would be advantageous to issue 
further shares at tbe present time, and they have, therefore, arranged for а 
loan up to the sum of £20,000 for five years, as required, at a low rate of 
interest. The directors retiring in rotation are Mesars. H. L. Prior and Edward 
Riley, and being eligible, they offer themselves for re-election. 


^ 


Cambridge Tramways Company. 


THE report of this company, which was adopted at the meetiug last 
week, showed that Mr. P. W. Davies, of the B.E.T. Company, had 
been elected a director of the company. 

The CHAIRMAN, in referring to the question of electric traction, 
gnve a brief description of the Lorain surface contact system at 
Wolverhampton. He said that there was a great objection to the 
overhead trolley system in Cambridge, and the cost of the Lorain 
system was not more than for the trolley. He thought it was the 
very best system he had ever seen. 

Some discussion followed as to whether the company was or was 
not under an absolute covenant with the B.E.T. Company. 

The CHaiRMAN's reply was that there was an absolute agreement 
on certain conditions which never had been, and probably never 
would be, carried out. The company had hoped to get a long lease 
from the Corporation, and also permission to adopt electric trac- 
tion, but this the Council refused. 
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Davis & Timmins, Limited. 


Tux directors’ report, to be submitted to the annual general 
meeting to-day at Winchester House, reads as follows:— 


The directors beg to submit their report and the accounts for the year ending 
December 81st, 1901. The net profit for the year, including £1,990 17s. па. 
brought forward, after allowing for depreciation апа commission to managers, 
is £11,764 188. Tbe interim dividend paid in September !ast on the preference 
shares absorbed £1,800, leaving a balance of £9,964 19s. to be dealt with, 
which the directors propose to appropriate as follows:— 


To the payment of six months' dividend on the 


preference shares to December 81st, 1901 £1,800 0 
To the payment of a dividend at the rate of 
8 per cent. per annum on the ordinary shares 
for the year ended December 81st, 1901...  .. 8,760 0 
To be placed to general reserve ..  .. .. 7,00 0 
Leaving to be carried forward us „ we 2,404 18 
£9,964 18 


Subject to the approval by the general meeting of the recommendations as to 
dividends, the warrants for both the preference and ordinary dividends will be 
posted to the sharebolders on the 15th inst. The retiring director is Sir Henry 
C. Mance, who offers himself for re-election. | 


Metropolitan Electrie Supply Company. 


Tae report of directors to come before the meeting next Tuesday 
reads:—"'' The directors submit the following statement of the 
company’s accounts for the year ending December 31st, 1901, pre- 
pared in the form prescribed by the Board of Trade under the 
provisions of the Electric Lighting Acts, 1882 and 1888. The 
capital expenditure, which at the end of 1900 amounted to 
£1,417,805 8s. 11d., has now reached а total of £1,619,731 2s. 8d., 
being an increase during the year of £201,925 13s. 9d. The 
principal items of expenditure were for the works at Willesden, 
and for the extension of the low tension system principally in 
Marylebone. The gross revenue for the year amounted to 
£235,741 188. 114. as compared with £209,420 6s. 14. in 1900, 
being an increase of £26,321 12s. 10d. The cost of genera- 
tion, which in 1906 was £106,009 4s. 9d., amounted in 1901 to 
£112,610 103. 3d., or an increase lof £6,€01 5s. 6d. The generating 
plant at Willesden now consists of five machines of 1,500 kw. 
capacity each. In order to cope with the continued increase of 
business, two additional machines, each of 3,000 Kw. capacity, bave 
been ordered, one for delivery during the present summer, and tbe 
other in 1903. А Bill was introduced in the last session of 
Parliament to confirm a provisional order which bad again been 
granted by the Board of Trade to the Borough Council of St. 
Marylebone, under which the Council were authorised to enter into 
a rate aided competition with the company. The directors opposed 
the Bill, and it was amended by placing the Borough Council under 
obligation to purchase the Marylebone poition of the company's 
undertaking and business, the operation of the order being sus- 
pended until the purchase bas bcen completed. Provisions were 
also inserted to the effect that the purchase money and compensa- 
tion to be paid to the company should, failing agreement, be 
determined by arbitration under the Lands Clauses Acts. The 
Bil, so amended, received the Royal Arsent on July 26tb, and 
notice to treat was served on the company by the Borough Council 
on November 1st. Steps are now being taken to have the 
purchase money and compensation determined by arbitration. 
In view of the probability of a re-arrangement of the company’s 
capital becoming necessary on completion of the sale of 
the Marylebone portion of the undertaking, the directors have con- 
sidered it better at present to provide for current capital require- 
ments by obtaining temporary loans from the company’s bankers 
than by the issue of new capital. The hearing of tbe arbitration 
under the terms of the London County Council (Improvements) 
Act, 1899, in connection with the compulsory acquisition by 
the Council of the generating works at Sardinia Street bas 
been delayed by litigation, which has, up to the pre- 
seut, resulted in the company's favour. The County Council 
have, however, appealed to the House of Lords, whore decision is 
expected shortly. The balance at the credit of the revenue account, 
before providing for depreciation, is £91,061 €s. 9d. The directors 
have set aside £10,000 as an addition to the depreciation and reserve 
fund, which now amounts to £88,447 158. 10d., carrying to the credit 
of the net revenue account (No. 5) the sum of £81,061 6s. 9d., which, 
with the balance brought forward from last account and other 
receipts, makes a total of £86,033 0s. 8d. After deducting interest 
on debenture stock and loans and other charges, there remains 
a balance of £36,044 12s. 8d. An interim dividend of Cs. per sbare 
on the ordinary share capital was paid on August 15th, 1901, 
amounting to £28,599 7s, and the directors recommend tbat а 
further dividend of 7e. per share on such shares be now paid, making 
a total distribution of 13s. per share for the year, being at the rate 
6) per cent. This will absorb a further sum of £35,000, and leave a 
balance of EI, O44. 128. 8d. to be carried forward to next account. 
The directors consider that this result is satisfactory, having regard 
to the fact that the average price of ccal for the year has been 
higher tban in any previous year of the company's existence, 
and that the greater part of the capital expended during the year 
bas not yet become remunerative. The number of 8-c.p. lamps 
supplied by the company increased during the year from 570,000 to 
641,000. The present number of lamps connected is 654,000, and 
the applications show no signs of decrease. A report from the 
company’s engineer is appended, showing that the stations, 
machinery and plant have been maintained in a satisfactory condi- 
tion. In accordance with the articles of association the following 


* 


directors, viz, John Verity, Esq, Frank Pailey, Esq, and 
W. Harrison Cripps, Esq., retire from the board, and are eligible 
and offer themselves for re-election. The auditors, Messrs. Deloitte, 
Dever, Griffiths & Co., also retire, and are eligible and offer them- 
selves for re-election.” ` 


Notting Hill Electric Lighting Company. 


THE twelfth annual report to December 31st, 1901, to be presented 
at next Tuesday's meeting, reads :— 

"'The expenditure on capital account, which at the date of the 
last balance sheet stood at £164,990 2s. 11d., has been increased 
during the past year by £31,489 18s. 4d., of which the principal 
items are :— 


£15,258 17s. 6d. for new mains (principally the completion of trunk mains 
from Wood Lane to the distributing stations and distribucors con- 
nected therewith). 

£3,717 14s. 9d. for the leasehold property in Holland Mews (bought for the 
purpose of erecting a subsidiary station to supply tbe southern area) 
and freehold property adjoining the Victoria Gardens station. 

£4,544 28. 8d. for the erection of the buildings in Lancaster Road and Hol- 
land Mews to contain the transforming machinery, and 

£6,161 1s. 8d. for the necessary machinery for equipping these stations. 


“To provide the balance of capital necessary for this expenditure, 
2,200 ordinary £10 shares were issued to the shareholders pro rata, 
at a premium of. £2 per share. The following table shows the 
progress of the company :— 


1891 Lamps 0,056 Loss £554 18 6 
1892 is do. 9,438 Profit 112-6 1 
1893 do. 12,163 do. 1,81 7.1 
1891 do. 16,669 do. 2,101 17 8 
1895 do. 10,907 do. 8,227 14 10 
1896 do. 25,716 do. 4,736 9 8 
1897 do. ,00) 8 do. 6,854 1 2 
1898 do. 46,066 do. 7,251 18 7 
1899 do. 59,154 do. 10,860 17 4 
1900 2 do. 68,505 do 9,856 0 0 
1901 Ss do. 82,051 do. 13,046 4 9 


“The number of consumers is now 1,445, and of these 93 per 
cent. are supplied at 200 volts. The profits of the company show 
an increase of 30 per cent. over those of last year, but owing to the 
large amount of additional capital expended on new works, not 
yet earning revenue but already ranking for dividend, the rate of 
distribution is lower than in 1900. The shareholders are aware 
that the directors are not responsible for the delay. It was due to 
the necessity of applying to Parliament for power to obtain а leasc- 
hold site, owing to the refusal of the freeholder to permit its trans- 
fer to this company. In May, 1901, terms were arranged by which 
the freeholder withdrew his opposition and the Bill became law on 
July 26th, 1901, too late, however, to permit of the works being 
completed before the winter period. The sub-stations, in Holland 
Mews io the south, and in Lancaster Road in the noitb, are com- 
plete, and arrangements are now made to run distributing mains as 
and where the demand for current arises Under the powers 
granted by Parliament the freehold interest in the property in 
Bulmer Place adjoining the station, has been acquired. It will be 
recollected that this property was previously held on a short lease. 
The generating station at Wood Lane erected jointly by this 
company and the Kensington and Knightsbridge Electric Lighting 
Company, Limited, after being worked tentatively for the first few 
months of the year, is now supplying a large proportion of the 
current required by our company, the result being highly 
eatie factory. Joint debenture stock amounting to £115,00) bas 
been issued to supply capital fer this undertaking, and the cumu- 
lative sinking fund now amounts to £3,750 7s. 8d. 

“Negotiations are proceeding with the Royal Borough of 
Kensington for supplyiug current for the purpose of street ligbtiug. 
The premium arising from the issue of shares during the year 
amounted, after deducting expenses, to £4,330 15s. 8d., and this 
amount has been transferred to the depreciation, renewal and 
reserve fund, together with a sum of £230 received as a contribution 
towards an extension of a main and £1,419 4s. 4d. out of the net 
revenue, making a total of £6,000. Ia addition to this sum 
£907 168. 3d. has been paid over to the trustees of the cumulative 
sinking fund of the Wood Lane joint debenture stock. From the 
remaining net profit is to be deducted the interest on the deben- 
tures amounting to £2,000, the interest on the Wood Lane joint 
debenture stock £1,593 9s. 5d., &c., leaving £7,281 3s. 1d. available 
for dividend. The preference sharcs have already received their full 
6 per cent., and the directors uowreconmend the payment of the usual 
dividend of 6 per cent. on the ordinary sbares, amounting together 
to £6,990, and the balance of £291 38. 1d. will be divided, one-half 
being c edited t» the founders’ shares undivided profit account and 
the remainder to the other classes of shares. An interim dividend 
of 3 per cent. was paid on July Ist, and the balance of 3 per cent. 
will be paid forthwith. The directors desire to place on record 
their appreciation of the services of the engineer and manager, 
secretary, and staff generally; the work in connection with the 
construction of the subsidiary stations has becn very large, and has 
been ably carried out. The directors regret to announce the death 
of Mr. Alexander Howden, one of the original directors of the 
company, whose ripe experience and wide business knowledge con- 
tributed so greatly to its progress. To fill the vacancy thereby 
created, they elected Mr. William Henry Willans. The directors 
retiring in rotation are Sir William Crookes, F.R.S., and Mr. A. E. 
Franklin, who, being eligible, offer themselves for re-election. 
The shareholders’ auditors, Messrs. Fox, Sissons & Co., retire, and 
being eligible, offer themselves for re-election. The accounts will 
be audited in due course on behalf of the Board of Trade.” 
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Hove Electric Lighting Company. 


The report of the directors, presented at the mecting at Salisbury 
House, London Wall, on March 12th, read as follows :— 


The directors have pleasure in submitting the statements of account and 
balance sheet of the company for the year ending December S3lst, 1901, 
from which it will he seen that the result of the year's working has again 
been satisfactory, the net profit having increased from £7,716 in 1900 to £8,282 
in 1901. This profit would have been considerahly larger, but for two items in 
the working expenses, which are unusually high this year. Oneis the increased 
co*t of coal, the price of which, however, is now considerably reduced, and the 
other is the large increase in rates and taxes, The progress of the company is 
best shown by the following statistical table : — 


Equivalent to Units. Gross Net 
Year. Houses. 8-с.р. lamps. sold. revenue. revenue, 
1898 513 86.967 850,954 £9,480 £5,069 
1899 611 44,894 444,490 12,070 7,097 
1900 802 62,919 539,968 13,828 7,715 
1901 921 61,366 629,427 15,519 8.282 


To the net profit of £8,282 08, 9d. there has to he added £272 8s. 8d. balance 
from the previous year, making a total of £8,554 9s. After deducting debentnre 
interest paid and accrued, and the interim dividend at the rate of 7 per 
cent. per annum paid in October last, there remains a net balance of 
£5,487 1s 8d. to the credit of net revenue account. The directors propose to 
place £2,250 to the credit of the reserve fund, to declare a dividend, payable on 
April 15th next, at the rate of 9 per cent. per annum for the half-year on the share 
capital paid up, making with the interim dividend 8 per cent. for the year, and 
to carry the balance £453 19%, 11d. forward. During the past year the directors 
offered to the shareholders 1,000 additions] sbares at the price of £7 108. рг 
share. 745 of these were tubscribed for, the premium realised being added to 
the reserve fond. With tbe addition now proposed to be made the sum at credit 
of the reserve fund will amount to £21,150 7s. The amovnt of £600 annually 
set n: ide {сг repairs ar d maintenance, in accordance with the contract with the 
Hove Commissioners, has again proved insufficient to meet the necessary outlay 
on this account during the year. As а result, the excess of £186 18s. 6d. has been 
taken from the maintenance reserve acconnt, leaving a balance of £758 16s. 5d. 
The expenditure on capital account during the year has amounted to 
£9,215 7s. 6d.,the total expenditure up to December 31st, being £109,738 11s. 3d. 
The directors intended to have had the erection of the new generating station 
well on towards completion by this time, but in consequence of delays and 
opposition on the part of the Corporation of Hove, the works could not be 
preceeded with. This opposition, however, is now at an end, and instructions 
have been given for commencing the construction at once. At the last general 
meeting, a shareholder put forward a proposal that the directors’ fees should 
be increased, which was duly carried. The Chairman, however,con:idered that 
as no notice had been given of the motion, the matter should remain in abeyance 
until the next meeting. when the suggestion would be brought forward. The 
following resolution will accordingly be moved at the general meeting— ‘That 
the fees psyable to the directors be increased to £160 each per annum, with £1C0 
additional to the Chairman, to take effect from January Ist, 1901. In accord- 
ance with the articles of asscciation, Colonel Henry Wood, C.B., retires from 
the board by rotation, but offers bimself for re-election. Messrs. J. H. Duncan 
апа Co., the auditores, also offer themselves for re- election. 


The Chelsea Electricity Supply Company. 


THE annual ordinary general mecting of the shareholders of the 
ahove company was held on Wednesday last week at the Chelsea 
Town Hall, Mr. J. Irving Courtenay presiding. 

The CHaIBMAN, in propos ing the adoption of the report, said it 
recommended a diminution in the dividend of 14 per cent. on the 
dividend of ]«st year, and a considerable increase on the amount 
placed to depreciation. He was aware that the shareholders were 
greatly disappointed at the reduction of the dividend, but he firmly 
believed that it wuuld be for the ultimate benefit of the property. 
It was only after the most anxious and careful consideration that 
the directors decided that the position should be faced at once with- 
out waiting for a further increase in the amount of available profits. 
At an annual meeting some two or three years ago, he called 
attention to the question of depreciation and to the inadequacy of 
the sum set aside, and expressed a hope that they should soon, by 
reason of the increase in the income, be able to appropriate a 
larger amount to that fund, while bearing in mind that from causes 
peculiar to the district of supply, the returns had never equalled 
those of companies more favcurably situated, and that in conse- 
quence the dividends bad always been of an extremely moderate 
character, and they were continuously hoping that the increase in 
profits would enable the directors to put aside as much as most 
other companies did for depreciation, without any serious reduction 
iu the amount of dividends paid. That expectation had not been 
realised, inasmuch as the progress, though steady, had not been as 
rapid as they looked for, but the company was better able to-day to 
bear the extra charges than at any previous period in its history. 
They believed that with the steadily growing income those appro- 
priations would, in the near future, be readily met, and the financial 
position of the company be materially strengthened. They bad 
been made after exbaustive examination by their engineering staff, 
and were based on the estimated life of the various kinds of plant, 
having in view that, although the plant was always kept up out 
of revenue to the highest working efficiency, yet there remained the 
eventuality of some of it becoming obsolete. Evennow the amount 
set aside was not quite equal to that appropriated by the most 
prosperous companies, always bearing in view the special character 
. of the tenure that electric light companies possess under the Acts 
of Parliament relating to them. He would like to illustrate what 
he had just said as to the progress of the company by the following 
figures :—The 14 per cent. drop in the dividend was equivalent to 
£3,137, while the extra amount placed fo depreciation was 
£3 500, and this had been done notwithstanding some adverse 
events. The adverse conditions were the increase in rates 
at the quinquennial re-valuation amounting to £1,189; the con- 
tinued high price of coal, which averaged 5s. 6d. a ton dearer 
than in 1899, amounting to £1,438; and the loss by the 
gradual automatic reduction of price to consumers of £1,005. 
The first two of those items affected most companies, and they 
should recover from them in a very short time. He might point 


out that those three items together came to more than the extra 
amount placed to depreciation, and taken from dividends. The 
last item referred to—that of loss by reduction of price—was not 
at all to be regretted. They were now in fairly full use of the 
maximum demand system of charging their customers, and under 
that system a large number of the most useful class of customers got 
the current at a price which competed well with gas. The general 
public were slowly realising that fact, and the company was accord- 
ingly obtaining an increase of custom of a kind which would be the 
means of improving profits. Gross takings did not benefit the com- 
pany unless they were of the right kind, that was coming from the 
class who used their lamps for long hours, and thus giving a better 
return on the capital expended in plant by enabling them to use it 
each day for a longer time. The lamp return was encouraging, the 
ratio of increase in the number of units sold per lamp being for the 
past three years as 11, 114 and 124. The number of lamps added 
in 1901 (15,754) was about the same as that added in 1900, but the 
units sold showed an increase of about 340,000, which exceeded the 
usual increase by about 100,000 units. The district promised a con- 
tinuous increase in the demand. Leases werefalling in in the southern 
portion during the next two or three years, and in the northern part 
in six or seven years’ time. Building pians were already in exist- 
ence for the development of those areas, and the demand tterefrom 
was expected to be of a remunerative order. Coming to the ques- 
tion of the reserve fund, he would point out that the Chelsea Com- 
pany was а pioneer company, and had suffered in a variety of ways 
from tbat cause, as was the fate of most pioneer enterprises; legal 
questions arose and had to be fought out, involving as they did 
costly claims in connection with vibration, and the consequent 
abandonment of stations and sites, while all the early plant bad to 
be scrapped to keep pace with the times, and to utilise new inven- 
tions of modern and more economical plant and machinery. 
Original sites had to be abandoned as the company grew in size, and 
land and buildings had to be acquired for the purposes of the busi- 
ness. The reserve fund had been created entirely out of premiums 
on the issue of shares and debentures, and was invested in the busi- 
ness. They proposed to write off capital expenditure out of the 
reserve fund, and place the balance to the credit of depreciation 
account. Other electric lighting companies had generally dealt with 
that matter gradually, whilethey were dealing with it in one opera- 
tion, and consequently the largeness of its amount was more obvious. 
The capital expenditure for 1901 was small, being about £15,500 
less than in 1900, and about £37,400 less tban in 1899. They would 
not bave to spend much this year for plant and buildings, but a 
certain amount would have to be spent on lands to be purchased 
under their Act for future use. The capital already subscribed 
would go far to meet their requirements in that respect. They 
expected that capital expenditure in the future would be smaller in 
proportion to the supply of current than hitherto, as they con- 
sidered their present sub-station buildings would Lold all the 
transforming plant tbey would require, and the mains on the 200- 
volt system were less costly tban on the 100-volt system. Turning 
to the engineering work carried out, and the results attained duriug 
1901, only a small amount of new construction and equipment work 
was carried out during the past year, as their Alpha Place works 
were now fully equipped, and in thorough working order. Their 
sub-stations also were in satisfactory working order, and only small 
additions to meet the increase in the demand for a supply of elec- 
tricity were necessary. The efficiency of the whole of the plant 
had been well maintained, and its working had been all that could 
be desired. Their customers, as in previous years, had had no fault 
to find with the general char.cter of the supply of electricity 
delivered to them, and the regularity and steadiness of the supply 
were readily admitted by customers who had bad experience on 
electric circuits in other parts of London. "Their network of mains 
now embraced the greater part of their area, and only comparatively 
small extensions had been carried out during th; year to pick up 
customers in parts where a supply had not yet been delivered. 
Many of their earlier customers who were supplied at the old pres- 
sure of 100 volts had, during the year, changed over to the 200-volt 
supply, to take advantage of the more favourable terms which we 
are ableto offer for the supply at the bigher pressure. In some 
cases the result of that change had induced customers to have addi- 
tional lamps wired in other parts of their premises which had 
previously not been lighted by electricity. 

Major-General WEBBER seconded the motion. 

Mr. Bird taid that a lamer report had never been put before a 
body of shareholders, and the Chairman in his speech had “capped ” 
it. He had entirely evaded the all-important question of the 
reserve fund. After the years the company had been going on 
pretending to have a reserve fund of some £50,000 or £60,000, which 
had come out of the pockets of the shareholders, the board seemed 
suddenly to have discovered that the fund had entirely gone. As 
& consequence, the financial position of the company was very much 
weakened. Personally, he had not the slightest confidence in the 
old board, and in his opinion they had mismanaged the whole of 
the company's affairs. Hetherefore proposed the following amend- 
ment :—“ That the report and statement of accounts be not passed, 
and that a committee of shareholders be appointed with full power 
to investigate the accounts and position of the company and the 
present administration of its affairs, and to report to the share- 
holders thereon; and that this meeting be adjourned till such 
report has been issued." 

Mr. Dawes, in seconding the amendment, said the drastic 
changes which the board proposed to carry out had fallen upon 
the shareholders like “a bolt from the blue.” It would certainly 
look as if the state of things disclosed in the report had only been 
discovered when the two new directors were appointed last year. 

Mr. TucxETT said he thought the two previous speakers had been 
а little too hard upon the directors, All electric undertakings lost 
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more or less of their assets through depreciation, and he thought 


the board had acted in the best interests of the company by taking 


the bull by the horns and writing the matter off at once. 

Mr. Scrase said that the company had been badly mismanaged 
in the past, and it was evident that the shareholders had been 
living in a fool's paradise. They had now two new directors in the 
persons of Mr. W. Psge and Mr. W. Reginald Davies, who were 
busines: men, but if they were overweighted with the old directors, 
he was afraid they would not be able to do much for the company. 
He thought they should try to get rid of the old board. 

Mr. (iRove questioned the legality of the board taking money 
from the rescrve for the purpose of making provision for deprecia- 
tion. If they had lost their ordinary and preference capital, the 
only thing for it was to reduce it. 

Mr. Юлттез, as one of the new directors, said that he and his 
colleague, Mr. Page, had no wish to disassociate themselves from 
the other directors. The board might have made mistakes, but 
they had done nothing improper, and if they consented to leave 
the management of the business in their hands, he was convinced 
they would quietly and slowly, it might be, but steadily and surely 
give the shareholders an improved state of affairs from year to 
year. 

The CHAIRMAN, replying on the discussion, said it was the inten- 
tion of the board for the future to put to depreciation nothing more 
than would be put by any of the best and most prosperous companies. 
The reserve fund had always existed in the business, and nothing 
more tban a transfer in accounts had taken place in the present 
balance-sheet. In dealing with the question as they had, he main- 
tained that the board had adopted a perfectly honest and straight- 
forward course. 

On a show of hands, the amendment was rejected by 14 votes to 
23, and the report was adopted. 

After some opposition, the chairman and Major-General Webber 
were re-elected as directors, and the proceedings, which had lasted 
nearly two hours, terminated. 


Liverpool District Lighting Company. 


THE report for the year ending December 31st, 1901, states :— 


The demand for electric light in the Great Crosby and Waterloo district has 
considerably increased, an equivalent of 2,670 16-с.р. lamps having been con- 
nected to the supply mains, making the total number of lamps installed at 
January Ist, 1902, 8,904. The revenue during the period has increased by about 
£600, while owing to economies in working the expenditure has been increased 
by £150 only. А better result would have been obtained but for an unfortunate 
breakdown of the batteries at the station which carry the night load, which 
necessitated running the steam plant night and day fora period of about six 
weeks in November and December. The contracting business carted on by 
the company shows a satisfactory progress. The profit on this portion of the 
business, however, is not very great, a large proportion of the work being 
carried out for consumers in their own district, where itis to the company's 
Advantage to work at practically cost price for the sake of increasing the con- 
sumption of electric light. The Gateacre portion of the company's business has 
now been finally disposed of to the Garston and District Electric Supply Com- 
pany, Limited, the surplus remaining after the payment of all expenses being 
£1,909 0s. 8d. F, om this sum tbe directors have thought it wise to write off the 
whole of the preliminary expenses of the formation of the company, amounting 
to £468 7s. 8d., leaving a balance of £1,440 18s. with which to form a reserve 
fand for the equalisation of dividends and for other purposes. The total profits 
for the year amount to £2,207 4s. 10d., out of which £624 10s. 2d. bas been taken 
for depreciation. leaving the net profit available for distribution, including the 
balance brought forward from 1901, £2,129 19s. 7d. An interim dividend at the 
rate of 3 per cent. per annum, less income-tax, has been paid for the half-year 
ending June 30th, and it is proposed to declare a further dividend at the rate of 
4 per cent. per annum, less income-tax, making 34 per cent. for the year, and to 
carry forwaid £480. 


Oldham, Ashton and Hyde Electric Tramway 
Company. - 
THE report, presented to the meeting held at Hamilton 
House, Victoria Embankment, E.C., at 12.30 o'clock on Tuesday, 
March 11th, read as follows :— 

“The directors beg to submit their report and the statement of 
accounts as at December 31st, 1901. The total revenue for the year 
amounts to £26,401 16s. 11d., and the expenditure (including £1,600 
for debenture interest) to £19,319 14s., leaving a net profit of 
£7,082 2s. 11d., which, added to the amount of £177 118. 8d. 
brought forward from the previous account, makes an available 
balance of £7,259 14s. 7d., which the directors propose should be 
applied as follows :— 


Amount to be placed to depreciation and reserve fund .. £1,500 0 0 
Dividend at the rate of 5 per cent. per annum on the 
cumulative preference shares for the year.. zs .. 2,122 18 4 
Dividend on the ordinary sbares at the rate of 11 per cent. 
per annum for the six months ended December 81st, 
1901, making, with the interim dividend paid on August 
15th last, 8 per cent. forthe year... ЗР - .. 8870 6 8 
Balance to be carried forward to next account 266 10 0 


£7,259 14 7 


“ The total capital expenditure amounts to £132,751 17s. 6d. In 
order to cope with the traffic during certain days of the week and 
on holidays, the directors have purchased eight additional motor 
cars. In accordance with the resolution passed at the last general 
meeting, the directors issued in May, 1901, 500 ordinary shares and 
500 preference shares at the price of £12 10s. per ordinary share 
and £10 per preference share. The premium in respect of the issue 
of these shares, amounting to £1,183 153. 5d. (after deducting 
expenses), has been added to depreciation and reserve fund, which, 
with the sum now recommended to be credited, will stand at 44, 505 
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15s. 5d. The subscribed share and debenture capital is now :— 
£45,000 in ordinary shares of £10 each; £45,000 in 5 per cent. 
cumulative preference shares of £10 each; 440,000 4 pér cent. 
debentures— £130,000. А satisfactory agreement has been entered 
into with the Hyde Corporation in regard to the breaking up of the 
footpaths for the repair of the feeder cables. "The directors regret 
that their opposition to the promotion of new lines by the local 
authorities was unsuccessful, but negotiations are in progress with 
the Hyde Corporation with regard to a lease to the company of the 
tramway from the terminus of the company’s line to the Stockport 
boundary, and with the Stockport Corporation for mutual running 
powers between Hyde and Bredbury." 


1900. | ; 1901. 
Miles open :— 
M. Ch. M. F. Ch. 
8 1 1 Route miles 8 1 1 
5 6 7 Single line 5 6 1 
2 2 4 Double line 2 2 
4,131,539 .. .. Number of passengers carried. . . 4,689,612 
l:Md. .. .. Average receipts per passenger. .. 127d. 
"Bd... Average expenditure per passenger .. Hd. 
65:86 5 . Proportion of expenses to receipts .. 6653 „% 
88 Ps Nuniber of cars in stock А 46 


Mr. EMILE GARCKE presided over the fifth ordinary general meet- 
ing of the shareholders, and, in moving the adoption of the 
report, said he had to congratulate the shareholders upon the suc- 
cessful resulta which had been achieved since the line was opened 
to traffic, which was rather more thantwo vears. That success exem- 
plified in very typical form what could be done by means of the elec- 
trical working of tramways in districts similar to that which the 
company was serving. Interest on the debentures had been paid from 
the first, and the ordinary shareholders received 6 per cent. for 19U0, 
and the board now recommended a distribution which would make 
the dividend on the ordinary shares for the past year 8 per cent. 
The permanent way, stock and plant had been maintained in 
thorough order out of revenue. The results had been in almost 
every respect as satisfactory as they could wish for, but they had 
suffered in the district from depression in trade owing to some of 
the mills and collieries having been on short time. Otherwise the 
traffic would have been slightly larger. They had carried 4,889,000 
passengers in 1891 as against 4,131,000 in 1900. ‘Tbe receipts per 
passenger showed a slight falling off, but the average expenditure 
per passenger was also a little smaller than in the previous year. 
Parliamentary expenses amounted to £948, but the whole of it had 
not been spent in the period under review. They had arra: ged 
terms with the Hyde Corporation to lease the Corporatiou's tram- 
ways from the company’s existing tramways to the boundary of the 
Hyde Borough. Further, they were arranging with the Stockport 
Corporation for running powers over the boundaries of their 
lines. He trusted that the result of those arrangements, 
by which mutual running powers were secured over the 
respective lines, would tend materially to improve the travel- 
ling facilities over the whole of the district. He regretted 
that the attitude of the local authorities had been so hostile to the 
company. Until their company’s line was promoted, there were no 
tramway travelling facilities provided in the district, but directly the 
company appeared on the scene, they were opposed by the local 
authorities. The local authorities had got orders, and it was pro- 
posed to work the extended lines by means of a joint board. That 
company did not reciprocate the feeling of jealousy which the local 
authorities had never refrained from showing. Tbey hoped the 
local authorities would do the work as thorougbly and as efficiently 
as the company was doing its work, and he trusted tbat the public 
would benefit by this division of tramways in the district. At the 
same time he could not refrain from expressing considerable doubt 
whether a system by which electrical tramways were split up 
between the company and various local authorities was the most 
satisfactory one for the interests of the travelling public. 

Mr. ATHERLEY JONES, M.P., seconded the motion, which was 
carried. 

Mr. E. Garcke and Mr. Alderman Higginbottom were re-elected 
directors, and the meeting closed. 


County of London and Brush Provincial Electric 
Lighting Company, Limited.—The directors have decided to 
recommend payments of final dividends upon the ordinary shares 
of the company at the rate of 4 per cent. per annum, less income-tax, 
for the half-year ended December 31st, 1901, making 4 per cent. 
for the year, carrying forward about £4,000, and on the preference 
shares at the rate of 6 per cent. per annum for the half-year to 
December 31st, 1901, less income-ta :. 


Baker Street and Waterloo Railway.— It is officially 
announced that the contract for the sale of the interests of the 
London and Globe Finance Corporation in the Baker Street and 
Waterloo Railway to the Metropolitan District Electric Traction 
Company has been signed, the price agreed upon being £360,000 
and interest. The directorsannounce that they have now completed 
arrangements with the Metropolitan District Electric Traction 
Company, Limited, to carry on the construction of the works. 


Commercial Cable Company.—The accounts for the 
year ended December last, show that, after payment of dividends 
amounting to 8 per cent, and adding 3350,000 to the reserve fund 
and $150,000 to the reserve for insurance of stations, &c., there 
remained a credit to revenue account of 8130, 604, $221,066 having 
been brought forward. 
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Direct Spanish Telegraph Company.—Dividends for 
the half-year ended December 31st, at the rate of 10 per cent. op 
the preference shares and 4 per cont. on the ordinary. 


Bournemouth and Poole Electricity Supply Com- 
pany.—Dividend on the ordinary shares at the rate of 7 per cent. 
for the year 1901. 


Mexican Electric Works, Limited.—Dividend for the 
year ended September 30th, 8 per cent. per annum. 


Telegraph Manufacturing Company.—tThe transfer 
books wil] be closed from 17th to 31st inst. 


Commercial Cable Company.—4A quarterly dividend 
of 1} per cent. has been declared. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending March 
Ith were £699; corresponding week last year, £546; increase, £153. Total 
to date, £5,737; corresponding period last year, £5,036; increase £701. 
Miles of track open, 100 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
March Rth were £199; corresponding week last year, £166; increase, 
£38. Total receipts to date, £1,521; corresponding period last year, £1,304; 
increase, £127, 


Bristol Tramways and Carriage Company.—Tke receipts for the week ending 
March "7th were £4,682; corresponding’ period last year £38,758; in- 
crease, £1,129, 


Central London Railway.—The receipts for the week ending March 8th were 
£6,757; corresponding week last year, £5,555; increase, £902. Total 
receipts to date, £66,113; corresponding period last year, £50,662; in- 
crease, £5,451. Miles open, 6. 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending February 28th :— 


Comparison 
Vith corres- Aggregate. 
Amount ponding week 

# 2 £ £ £ 

Croydon*  .. s 718 515 — 5,882 8,078 — 
Devonport ; .. Se 807 — — 8 8,072 — — 
Dudley—Btourbridge 611 85 — 8 4,962 863 — 
Gateshead ; .. „ 606 — — 8 5,120 — — 
Greenock-P$.Glasgow| 3833 183 — 8 2.901 1,489 — 
Hartlepool .. аж 171 — 7 8; 1,869 — 80 
Kidderminster v 87 5 — t 728 61 — 
Merthyr ; А . 83 — — 1,513 — — 
Oldham— Ashton 465 14 — 3,678 — 102 
Poole: "s 166 — — & 1,418 — — 
Potteries 1974 5 = 8 11,023 257 — 
Southport ..  ..| 126 2 | — 84 986 144 = 
South Staffordshiret 713 24 — ‚| 84 5,715 203 — 
Tynemouth į.. s 161 — — 1,455 = = 
Wolverhampton Dist. | 125 | 76 — 962 597 — 
* Partly horse, 1 Partly steam. 1 Not in operation last year, 


City and South London Railway.—The receipts for the week ending 
Mar. 9th were £8,071; corresponding week last year, £23,067; increase, 
£1,004. Total receipts to date (10 weeks), £20,472; corresponding period last 
year, £20,198; increase, £19,274. Miles open, 61; last year, 43. 


Dover Corporation Tramways.— The receipts for the week ending March 
8th were £166 9s. 64d.; corresponding week last year, £159 18s. 3d.; in- 
crease, £6 16s. 63d. Total to date, £1,609 103. 10d.; corresponding period 
last year, £1,533 6s. 7d.; increase, £76 4s. Bd. Miles of track open, 8. 
Car miles run, 1902, 5,090; 1901, 4,934. Number of cars, 1902, 12; 1901, 11, 

Dublin United Tramways Company.—The receipts for the week ending March 

7th were as follows:—D.U.T. Co., £8,873 3s. 4d.; D. B. D. Co. £741 1s. 7d.; 

total, £4,134 4s. 11d.; 1 week last year — D. U. 1. Co., £8,154 
2s. 4d.; D. S. D. Co., £647 6s. 11d.; total, £3,801 9s. 3d.: increase, £812 15s. 8d.; 
aggregate to date, £37,444 0s. 8d.; last year, £35,728 128. 9d.; increase, 

£1,705 88. bd. Mileage worked 46. 


Liverpool Overhead Railway.— The receipts for the week ending March 
9th were £1,401; corresponding week last year, £1,607; decrease, £106, 
Total to date £18,609; corresponding period last year, £14,/95 ; decrease, 
£1,086. Miles open, 6 miles 57 chains. 


STOCES AND SHARES. 


Wednesday Evening. 
Business in the Stock Exchange has dropped to proportions more 
generally associated with the dog-days than those of early spring, 
when orders should be bright and beautifully abundant. The un- 
happy accident“ at the front is, of course, a prime factor in 
causing the slackening of trade, although Lord Methuen's reverse is 
regarded as an event which can only affect the final issue in во far 
as it may encourage the euemy to prolong hostilities for a few 


months longer than they otherwise would do. Consols have 
receded, taking investment markets generally in their train, but the 
Telegraph section is halting in its previously head-long descent. 
Supply shares continue erratic, and the Electrical Railway depart- 
ment is «omewhat easier. : 

The sale to Mr. Yerkes of that white elephant, the Baker Street 
and Waterloo Railway, will release about £360,000, the sum which 
is to be paid for the line, but whether creditors of the London and 
Globe Corporation will much benefit is doubtful, since it is 
believed that the property was heavily mortgaged. Some £650,000 
has been spent by the Whitaker-Wright group over this hapless 


undertaking, and if the London and Globe shareholders get as much 


as £100,000 back again, they will probably deem themselves lucky. 
Central Loudon Ordinary and Deferred stocks are following the 
path we ventured to mark out for them, and will probably go still 
lower. The Earl of Camperdown's negatived motion, calling for 
legislation whereby “ tube " companies which caused damage should 
become liable at common law, is of course, regarded askance in the 
market, not so much for what it demands on the surface as for the 
limitless possibilities which it opens with regard to liability for 
damage. Notwithstanding its speedy withdrawal, there is an 
unpleasant taste left bebind. The talk of an arrangement being 
arrived at between the Central London and the Metropolitan 
District, which will save the former company the construction of a 
new line to the City, has affected the stocks of neither. District 
Ordinary keeps steady at 31. Metropolitan Consolidated stock is 
741. Great Northern & City Preferred A shares remain at 
83 to 9. 

The Telegraph market has pulled itself together a little, and the 
„rot“ is, for the moment, stayed. The only noticeably weak spot 
is Commercial Cable, which is marked down 73 points upon sales, 
largely on account of New York. The market is so limited, that 
the disposal of only a small amount of stock produces an exagge- 
rated effect upon the quotation. Anglo-American Preferred is 
actually 1 per cent. better, and buyers have bad to pay the top 
price of 90, but the Deferred has relapsed to 74 again. In the 
Eastern group, “Chinas” have advanced 10s., despite the deadlock 
which is supposed to have taken place between the company and 
some of the Australian Commonwealth authorities. Eastern 4 per 
cent. Debenture stock has receded 3, and Eastern Extension 
Debenture is also a shade off. Western Telegraph shares exhibit 
renewed flatness, and Indo-Europeans, after keeping very hard 
throughout the Marconi “ crisis,” are £1 down this week. On the 
other hand, Globe Telegraphs maintain their position, although 
Submarine Cables Trust certificates are quoted at & much wider 
margin, the price being extended downwards. 


National Telephone descriptions are hardening, the first and 
second Preferences both showing rises of a sovereign upon the better 
feeling induced by tardy recognition of the chairman's speech at the 
recent meeting. By the way, we suppose that many of our readers 
have been receiving circulars this week from thé British Investors’ 
Underwriting Corporation advising the purchase of shares in the 
American Wireless Telephone and Telegraph Company. These 
share touts have the impudence to offer them at 28 per $10 share, 
the fraction, of cour:e, r. presenting the premium. The age of the 
American patent, and the exceeding doubtfulness as to its validity 


on this side, are, of themselves, sufficient to warn anybody against 


taking these sharcs, despite the boast that the company’s position 
is impregnable. Marconi’s shares bave not suffered from the 
advent of this American product, but the closing price to-night 
(Wednesday) is dull at 31 upon renewed Irish sales. Not even the 
Canadian Government subsidy of $80,000 to the clever inventor has 
been enough to agsist the price of his shares. 

In the electricity supply section, Chelseas are better, and the 
Debenture stock is up a point, the movements being due to the 


appreciation of the healtbier financial position of the undertaking, 


now that its encumbrances have been reduced. Metropolitan 
Ordinary, which spurted 4 on the dividend declaration, are back to 
below their previous price. The adverse decision in the House of 
Lords is mainly responsible for this. Westminsters have lost a } 
this week. Bournemouth and Poole, to quote a few provincial 
varieties, are 124, 10 and 1043 for Ordinary, Preference and Debenture 
issues respectively. Folkestone shares are 62, Hove 74, and Oxford 
51. To go further afield, Calcutta Electrics are 7 to 8, Electric 
Lighting and Traction of Australia Preference are 44, River Plate 
Electric Debenture stock 674. These are, of course, the middle 
prices. London Electrics are 1 up on the declaration of the Pre- 
ference dividend. 

British Electric Tractions continue dullish. The most interest- 
ing item connected with electric traction is that which announced 
negotiations between the London General Omnibus Company and 
Mr. G. V. Sims, the object being to supply London with a new 
electric omnibus, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ск 


Olosing Olosing 
Present Dividends for 
nsus, ти Share| the last three years, | шон | Maret th 
m сс тс ЕЕ as. | 1900. | 1901. 
82. 300 African Direct Telegraph, 4 y А Debs. Zr coe eee 100 coe ee 99 —103 99 —103 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 . we | 10 ids 34— 44 34— 44 
119, ,7001| Amazon Telegraph 5 Y Debs., Noa. 1 to 1,250 Red. vee | 100 з 70 — 80 70 — 80 
804,720 Anglo-American Telegraph ... one - e. (Stock! 73/6 | 33 61s. | 46 — 49 46 — 49 
8,097,640 Do. do. 6 у А Pref LIIS eee ooo Stock 6 ф 6 6 % 87 шт 89 88 — 90 
3,097,640 Do. do. Deferred РА - v. |Btock|£1 78. | 5s. 28 71— 8xd| 7i— 74 
44,000 | Ohili Telephone, Nos. 1 to 44,000  ... " eds ces 5 | 4 @ % E 3à— 4 91— 
13,333,900$| Commercial Cable iis iex sas eo. |$100 | 8 se 4 |165 —170 [155 —165 
1,741,029: Do. do, Bterling 500 year 4 % Deb. Btock Red. |Stock| ... - 4. | 95 — 98 95 — 98 
16,000 Cuba Telegraph eee eo ees one 096 ae 10 7 y 4 ee oe 44— 5 44— 54 
Do. 105 Pref. e cee eee eee ee 10 К * oe 13 — 14 13 — 14 
13,981 Direct Spanish ph eee eos [II e 5 4 4 es 3 — 4 3 == 4 
Do. do. 10 Oum. Pref. coe rrr. eee 5 eee eee oe 84 — 9 85 — 93 
1 Do. do. 4$ Debs. eee eee eee 50 [rr „өө eee 98 —102 98 —102 
60, 7107 55 pora prin "a * T "m а 20 | 3496 | 38% T 91— 104 94 — 10j 
est e, | wit n 
101,300: | Direct * ] 100 Е 99 —102 | 99 —102 
4,000,000 | Eastern Telegraph, Ord. Stock ies RS Stock 7 * 7 96 120 —130 |120 —130 
1,930,807 Do. Pref. Btock eee coo coo 100 eee 84 — 87 84 == 87 
1,482,2682 Do. 4 Mort. Deb. Stock Red. Stock wad 108 —112 {05 —102 
300,000 | Eastern Extension, 5 and China Telegraph ... | 10 7 Ф 7 Ф 114 — 124 | 12 — 13 
320,0007 Do. 4% Deb, Btock Stock re 109 —114 |108 —113 
800,0007 5 and South African Telegraph, 4 : X Mort Debs 100 | 54% | ... | .. | 99 —102 | 99 —102 
900,000; Do. 4 95 Beg. Mt. Debs. (Maurities Bub.) 1—8,000 | 25. 18 .. |100 —103 100 —103 
180,227 | Globe Telegraph and Trust ... m ave i oe | 10 | 6% | 54% | ... 85 — 94 85— 94 
180,049 Do. do, 6 6% Pref. 00 eee oes 10 vee eee oon 13 — 14 13 == 14 
150,000 | Great Northern Telegraph, of Oopenhagen = „| 10| ... 115 $ | .. 27 — 929 27 — 2) 
75.000 Halifax and Bermuda Cable, 4j 95 1st Mort. Daban } 100 93 —103 99 —103 
2 = ы е within Nos. 1 to 1,200, Bed. = * P | ; 
‚000 egrap eee 90 eec өөө өөө 10 10 eee 38 — 42 7 — 41 
100,0002 London Piatino-Brasilinn Telegraph, 6 Y Debs. . eo. | 100 dss .. |100 —104 xd|100 —104 
72,680 | Montevideo Telephone; , Nos. 1 to 79, 680 .. 1 949 ery s i- i— 
590,000 | National 5 1 to 590,000 see ees - eis 5 5 5 5 Ф . — * — 

15, 000 6 Oum. 16 Pref. eee ooo 00 10 6 6 6 12 == 14 18 — 15 
15,000 De 6 % Oum. 2nd Pref. ... 10|6 6 6 % | 12 — 14 13 — 15 
250,000 Do. 5 Non-cum. $rd Pref, 1 to 250,000 5 5 5 5 „438 — bi 4i— bł 
500,000! Do. Deb. Stock Red. 1000 | 4 4% | 01 —195 |101 —105 
171,504 | Oriental А, a Nos. 1 to 171,504, fally paid 115 56 oi — 1 — 1 
100,0002| Pacific and European Tel. 1% Guar. Debs, 1 fo 1,000 . E: 99 —102 99 —102 
11,839 Reuters. ee ry) ooo eee 8 5 % 5 % 65 = 7 6)— d 
3,903 Submarine Cables Trust eee eee eee * o9 eee Cert. eee eee 119 —125 119 —175 
58,000 United River Plate Telephone ius 517 BI.. 4$— bł 43 — 24 
40,006 Do. do. 5 Ф Oum. pret. Nos. 1—40, 000 B] uw - 44— 5 44— 0 
179,947: Do. do. 5 % aue [III eee eee Stock e eve e 102 —105 109 —105 
155,600 | West African Telegraph, 5 95 Debs.... P 100 | ... isi 99 —101 xd| 99 —101 
150,000; Do. do. 4 % Deks., 1—1,500 gua. by Bras. Sub. Tel. 100 | ... sa 99 —102 99 —102 
907,930 W Ltd., Nos. 1—-207,930 .. „| 1017 17 95 12 — 13 111— 124 
75,0007 Я 5 95 Debs. md serios, 1906 oe | 100 | ... i 102 —105 |102 —105 
848,777: Do. do. 4 % Deb. Stock Red. „„ „„ | 100 | o 100 —103 [1С0 —1C3 
88,821 West India and Panama legraph ° eee | aee eee 10 §% eee 1— 2 i— 2 
34,563 Do. | до. до. 6 Oum. 16 Pret. eee 10 eee eee 5 т 54 5 EE 54 

4,669 Do. i do. do. 6 Oum. 2nd Pref. eee 10 eon eee 33 ki 44 33 = 4h 
90.0003 Do 4o do & X; Deba.. Noa 1 to 1.800 100 85 160 103 100 -103 

ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... I us 975 §— f 8— 8 
100,000 Do. 44% 1st Deb. Stock, Prov. Certe. | 100 | ... 185 100 — 105 100 —105 
19,661 | Brompton & к кшш Elec. Lt. Sup., Ord., 101 to 19,761 56 6 8 9 — 94 9 — 93 
20, do. 7 Ф Oum. eae 5 eee eee 9 — 95 9 — 94 
50,000 DE Ose saa Strand а лену Bupply .... Ре 5 9 9 Ф 10 % | 85— 9іха 84— 94 
- 50,000 bug Owm. 5 |... ‚© г 51— 5{хај 51- b 
250,000 De xi К Deb. Stock 06 100 | . 92 104 —106 104 —106 
84,000 |*Chelsea d веру, Or 56 V 5 415 | 4#— 5 5 — 53 
150,000 000! Do. Y Deb. Stock Red. eee Stock eee * 109 —112 110 —113 
70,579 | Oity of London Hlestrle Lighting, 40,001—110,579... | 1014 % [0 5 „9 — 10 9 — 10 
40,000 - Do. Ti Cum. Pref., 1 to 40,000 . 1016$ 6 12 — 13 12 — 13 
400,000! Do. Deb. Btock, Scrip. (isa. at £115) ‘all paid fou ll Lan bs 123 —198 |123 —128 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certe, all paid | 100 | ... Ses .. |101 —104 |101 —104 
40,000 | Oounty of Lond. & Brush Prov. Elec. Ltg. , Ord. 1—40,000 | 10 4 14 4% 82— 94 84— 94 
20,000 Do. do. do. 6 $ Pref., 40,001—60,000 10 6 %/ 6 *. | 12 — 18 12 — 13 
400,000! Do. 44 Y Deb. от Prov. Certa (al paid) Bd. acd. chee SN . 107 —119 |107 —110 
85,500 ' Edmundson's Elec. Oorp., Ord. Shares 56 7 V 6 — 63 6 — 63 
20,000 Do. do. 6 Ф Cum. Pref. ai s ies Т 6 — 64 6 — f} 
120,000! Do. do. 44 95 1st Mort. Deb. Btock. 100| . "e . 106 —169 NCG —1C9 
21,000 | Kensington and Knightsbridge Electric, Ord. ... 5 | 11% | 12% | 10% | 104 — 114 | 105 — 114 
90,000 Do. do. do. 4% Deb. Stock Stock Pss .. |101 —104 [101 —104 
110,000 | London Electric Bupply Oorporation, Limited, Ord.  ... 3 11— 2 1$— 2} 
49,840 E do. do. do. 6 95 Pref. 5 ies vet 4— 5 4 — 4$ 
ge ons ü TEES do. do. 495 1st Mt. Db. Stock Rd. Stock ‘as " 95 – 100 95 —100 
98,769 8 tan нс 471 у, 101 to 62, 500 is 10 5 %/| 6 64% 1:4— 164 | 144— 154 
220,000: Do. Hirst Mortgage Debenture Stock sis е 111 —115 111 —115 
8,652 | Notting Hill Electric Lighting 188 * 10 7 6 9, 141— 154 144 — 154 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. © 5 i 105 PE 114 — 154 | !44— 153 
Do. do. 7 Ф Pref. 20,081 to 40,080 5 8— 9xd| 8— 9 
150,000! Do. do. 81 % Deb. Stock Red. ... 100 4. | 98 - 101 са —101 
12,000 | Smithfield Market Elect. Supply, | Ord.  .. isi T 5| ... iix s 11 5{ 13 — 2} 
60,000! Do. do. с eos eh w ies ба А * — 90 xd] 80 — 90 
66, 000 Bouth London Electricity Su Su у бы. eee soe Cee 24 2 — 25 
109, 518 | Westminster Electric Supply, T. uk 5 18 4 107 103% 11 113 — 124ха 11 — 12 


vü сааи to Founders ок Divide 
Bless erwise nds 
Di ends cares marked i s are Шу paid Tear consisting o! L lader 


1 on Liverpool gne repere d 
defarred warran te being ased as Tm 
erede Aided ipia " 


98| . 
i8 545 
1044 ese 
54 576 
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9i 9i 
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SHARE LIST OF ELECTRICAL COMPANIES — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Stock Dividends for Closing HORE эшн сово 
Issue. CREE Share.“ the last three years. Mar. Sm. Mar. bib. Bar. 19th, 1902. 
1899. | 1900. | 1901. Highest’) Lowest. 
20,000 | British Aluminium 7 % Cum. Pret. .. CC 
800,000: Do. do. 5 1st Mort. Deb. Stock Red. [Stock 88 — 92 88 — 92 


62,074 | British Electric Traction 10 89| 99 .. |13—14 13 — 14 137 134 


90,000 Do. do. 69% Cum. Pref. 10 124 — 127 121— 122 | 128| 125 
600,000! Do. do. 5 % Perpetual Debenture Btock Stock! ... soe .. |126 —129 196 —129 1283 2s 
70,000 | British Insulated Wire Ord. . ss 5 20 Ф 15 $! ... 95 — 104 93 — 104 sid eee 
70,000 Do. do. 6 Cum. Pref. eee een 5 III eos ove 52 AN 61 5$— 61 eee TII 
50,000 |« Browett, ney & Co. (1899), Ord. "E £l| .. 8 . | 18s to 19a. | 18s. to 20s. | ... ai 
50,000 |T 6 % Cum. Pret. aus ..| £1 888 6 sna 20s. to 218. | 19/6 to 20; "um сах 
105,731 Brush Elecl. f „ Ord., 1 to 105,731 .. 25s Е 2 607 5 7 iui 18— 16 18— 16 14 Р 
150,000 Do. А Non-cum. 6% Pref. . dat 2 6 6 s 2— 21 2— 921 2 us 
125,060! Do. do. 4% тар Deb. Sto. . Btock| .. „. |... [101 —104 xd|102 —105 | 103} | ... 
195,000: Do. do. 43 . 2nd Deb. Stock Stock is . | 97 —10) 97 —100 — eee 
$0,000 | Callender's Cable 8 „Nos. 1— 30,000 5 15 95115 PP. 172 — 18 | 174 — 184 
40,000 Do. do. 5 95 Oum. Pref. us 5 .. ds em 54— 6 51— 6 
90,000! Do. do. 44 Ф 1st Mort. Deb. tock Red ... (Stock) ... — .. {111 —115 111 —115 s: iis 
1,969,800 | Central London Railway, Ord. Stock is .. |Btock| ... "m 4 103 —106 |103 —106 104 | 103 
440,100 Do. do. 4% Pref. Stock .. s we. |Stock| ... "e 4 103 — 106 103 —106 1054 Р 
440,100 Do. do. Def. do. eee eee eee tock eee eee 4 y^ 100 — 103 99 — 102 904 eee 
855,000 | City and Seuth London Railway 885 ame Vds oo. Stock 12%) 13%] 2 | 65 — 68 65 — 63 674 с 
54,000 . & Oo., Non. Я о 1 E nas 8 3| 78%) 8 .. 3 — 33 3 — 34 5 s 
| Я 5 st Mort. Reg. 1 to 0 
100, 0007 £100, and 901 to 11 ,000 of £50 red TT eee 99 —104 99 —104 ..o eve 
99,261 n & Swan Utd. El. Legt., “ А” shares, £3 pd. 1 to 99,261 5 6 221 ... i— 8 i— В dee — 
17,139 Do. do. do. 43 Shares, 01 —017, 199 eee 5 6 24% TTE 2 — 3 2 =m 3 eee eos 
844, 0287 Do. do. do. 4 % Deb. Stock pus .. | 100 - eis 78 — 83 78 — 83 ss sas 
112,100 Electric Construction, 1 to 112,100 ... is sas 2 6% ᷣ 6 W 18— 14 18 — 18 © 57 
31,890 Do. do. 7 Cum. Pref., 1 to 31 ‚390... сва 2 fas 57 8 24— 3 24— 3 € ias 
182, 5007 Do. do. 4% Perp. 1st Mort. Deb. Btock „Stock is кё 97 —101 97 —101 өз sd 
18, 000 General Elec. Co. (1900) 5 Cum. Pref. III eee eee 10 T TT eee 9#— 103 9#— 10} eee TT 
150,000 Do. do. 4 Mort. Deb. ' eee eee Stock eos T eee 99 — 102 100 —1C( 3 TP T 
85,000 | Henley's (W. T.) . TS as 888 е4 sss 5 | 15 20 J 20 17 — 181х9| 174 — 181 178 174 
50,0001 Do. ae do. i SEDE Stock. « |Btock| ... 825 .. 111 —115 хај111 —115 se 880 
50,000 India-Rabber, Gutta- Percha and Telegraph TEE „| 10 |10 9| 10 9| ... 21 — 22 21 — 22 214 
300,000: Ро. до. до. 4 V let ort. Deb. eee 100 100 —103 100 —103 ees eee 
87,500 Liverpool Overhead Railway, Ord. ... Ms -. | 10 3% 34% 14% 5 — 52 5 — 51 aes 
10,000 if Do. do. Pref., £10 paid Ses Res 1 11 — 114 11 — 11 i 
7. 500 Parker (Thomas), Limited, Ord., Nos. 1 to 10 500 ..| 10 154—164 154— 164 ids sas 
§Rosling, Appleby & Fynn 6 ec Cum, 5 $6 AE 2 M ЖЕ 19/- to 20/- | ... — ... T das 
97,350 | Telegraph Oonstruction and .. | 12 | 15 173 20 [4 38 — 41 37 — 40 381| 37$ 
150,000; Do. 4 % Deb. Ваз. Nos. 1 to 1,500 Bed. 1909 see | 100 wea woe |102 —105 102 —1C5 m ‚э 
95,000 Telegraph REI ERE Ord. Nos. 1 to 25,000 5 | 12 12 * ate 10j— e 103— 113 sea eee 
20,000 Do. 5 Ф Om. Ри. Nos. 1 to 30,000.. 5 — 6 T Jee 
540,0007 Waterloo and City Railway, Ord. Stock ie zi 100 | g * 3 * 3 * 92 — a 92 — 95 93 . 
t Quotations on Liverpool Stock Ezebange. 1 Unless otherwise stated all shares are fully paid. § From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY асот, 
Consolidated T one Construction and Maintenance, pn. | Oldham, Ashton, and Hyde Electric Ын у ., Ord., 144—165. 
Nasional Eleotrio free Wiring, JJ. bo. do. 210 ра.), 10g—102, 
Der Birmingham Share List. _ Я From Manchester Shere Li. Bərk rete of diecovnt 3 per cent. (February Sh. 19002) — 
MARKET QUOTATIONS, Wednesday, March 12th. 
OHEMIOCALS, &oc. This week. Last week. | Ino. or Dec. METALS, &. (eontinued.) This week. Last week. Ine. or Dec. 
Acid, Hydrochloric .. T wt. . А " Co js ee d £71 £71 
= Nitric ee ee ee 3333 sj. su. ee А pp ee oe ee 3 £1 £71 
e LI] ee ee per owt. B3J- B3J- e [T] Blectrolytio) Bars е рег ton £63 £68 
6 » Bulphurlo .. ss us eo рег owt. 6/6 6/6 6 n " bheets .. рег ton £75 £15 А 
e 1 es per owt. {+ |> e [T] [T1 e per ton £68 £68 
a Ammonia, Muriate (огуз) . ee per ton £88 10 : © u a H.O. Wire per lb 81d. 8:4 
м T " ee reed beds 29 v ә / Ebonite Боа M è - ро р hi a 
e Bisulphide of Oarbon .. . perton| £16 215 B: n German Bilver Wire — .. . per Ib 6 6 : 
oo оо c. — per ton £18 £18 h Gutta-percha fins. . per lb. - Nu Д 
e Bensole (90 * „„. ӨГ А] 77 $] é h India-rubber, Рага fine .. .. per ld. ^ to 3,3 8/14, 8 8/8 T 
$ ( ee ee e per gal. 6/6 6/6 е 1 Iron, Charcoal Sheets ee es per ton ee 
в Copper Sulph . æ. por ſon £20 420 s í „ Pig (Cleveland warrants) .. рег ton бв 169 14. дес. 
e Nitrate ee ee per ton 94 £254 : („ F according to size per ton| From 4 From 411 ae 
€ „ WhiteBugar .. .. per ton 281 281 - € „ Serap, heavy.. .. . per ton 41/8 o 500 i 
@ „ Peroxide .. per ton 297 10 £91 10 E 4 , Wire, galvanised No. 8 .. per ton 49 15 ys 
е Moth latod Bpiris об), Fer e 973 НЕ Y : Lead, English Ingo. . per ton £1115 Ке | 6 | 2s. 6d. dec. 
a P Bichromate n casks per ib. 8d, ва. ee Sheet ee ee per ton 218 10 
8 и (15/809) .. per ton 494 894 i A Manganin Wire No. 398 ..  .. per Ib. 8/ 8/- 
a LI] Bis phate ee ee per ton 285 £85 ee g Mercury . perbot. £8 15 £8 15 
a Bh oe рег owt, 127/- 127/- ае а Mioa lig (in original oases), small .. per lb. | Bd. to 9d. | 8d. to 9d. А 
e Bulphate ot "Magnesia .. ee per ton 24 10 £4 10 es d „ T medium per Ib. 1/9 to 2/0 [9 to 2/9 К 
а Bulphur, Sublimed Flowers per ton £6 5 £6 5 s " ' per lb. | 8/8 to 78 to 7/8 я 
2 u — .. . per ſon 48 10 £5 10 ; p Phosphor Bronse m castings per Ib. 144. to 1/2 111d. 10 1/3 
.. рег ton £6 45 ii is rolled bars & per lb. | i/-t01,8 | 1/- to 1/8 
а Boda, болды! (white * 9%) ee рег ton 810 15 210 15 " и strip&sheet per Ib. From 1,2 12 9 
e и ее рет ton | 48 £8 ° 0 Platin um ee ee per os £4 1 24 1 е 
„ par Ib = cnm Bee Ma Bronse Wire donc ME mon ais | 1M a 
METALS, &o. 3 | 2н 
b Aluminiom Ingots, in ton lois per en | £148 2148 г. g Tin. is.. . er ton lis 41710] 10s. inc. 
b Т in ton lots per ton r3 2934 ee : „% fof oe ee per lb. 16 1/8 ee 
1 beet, in ton per ton 4191 ee wire, Nos. 1 0016 .. per Ib. 163 1/64 5% 
p Babbite’s metal in d | £16 t0 8195, 216 40 £195 p White Anti: friction Metals — 
e Brass (rolled metal F to 19") basis per ib, 62 8 * White Ant” brand . per ton £85 to 265 | 485 to 405 Vs 
e ) per Ib. bia. 4d. са J Yarns, 3/108 Grey Coston, op u per Ib. Id. Id. "m 
6 „ ; (8018 drawn) .. per lb. (d. та. " j ч "ies. Flaa ДА oe por lb. а. d. ee 
e LL ee eo per lb, "d. Па. ee 1 e 8 ol 10 Ibo. Russian ee por Ib. а. 8 ry) 
CCC em | Oe 94. | ЖЖ илеге чый теу pee on к баве] n 
9 Copper Bare (best selected) .. per ton £71 £71 5 Zino, Ena. Viele Monwagne bnd.) Ber юв) 43210 | £22 10 Fu 
a Messrs. G. Boor & Co. f 1ndis-Robber, G.-P. and Teleg. Works k Messrs. Morris Asbby, Limited. 
tions ; The British Aluminium Oo., Ltd ctetions Messrs, James å Bhakepeare. Co., Lid. Quotations |” Messrs, W. T. Glover & Co., Ltd, . 
Upplied py]* Messrs. Thos. Bolton & Bons. Qe Messrs, Edward Till d Co. 9 2 J n Mesire. P. Ormiston & Bons, 
вору d Mesure, F. Wiggins & Sons, supplied b» | ( Mesers, Bolling & Low supplied by ^ Meesrs. Jobnson, Matthey & Co., Lid 
e Messre. Frode Smith &$Co. Mears. Wolter . Hindley ё Co. ғ Tbe Fbotphor Bronse Ocmpany, ый. 
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THE GERMAN ELECTRICAL ENGINEERING 
INDUSTRY. 


THe DECLINE IN PROMOTIONS, AND EXPECTATIONS CONCERNING 
THE New TARIFF., 


THE general industrial depression which bas prevailed throughout 
Germany during the past year has not been without effect upon the 
electrical engineering industry, and although to some extent a satis- 
factory number of orders has been received for installation work, 
there has been a heavy desline in large and important contracts, 
due to the manifestation of little enterprise, the tightness of the 
money market, and the failures and financial losses which have 
occurred in various directions. During the year 10 electrical com- 
panies were formed, with a total capital of only £322,500, as com- 
pared with 15 companies and £1,383,500 capital in 1900. The pro- 
motions in the previous years will be understood from the fact that 
the capital of new companies constituted amounted to £1,729,500 in 
1899, £2,327,500 in 1898, £4,815,500 in 1897, and £552,500 in 1896, 
but not a single undertaking was floated in 1595. 
situation in their annual report, the directors of tbat influential 
institution, the Deutsche Bank, state that the existing reaction will 
probably be overcome as toon as the improvement which is hoped 
for in the general position has taken place. But it may safely be 
asserted that little progress will be made in this direction until the 
German Parliament has settled the question of the new tariff, and 
concluded fresh commercial treaties. The large increases proposed 
on the imports of many manufactures have already led to sugges- 
tions for the adoption of retaliatory measures in different countries. 
Switzerland has just elaborated а new tariff, which projects an 
advance on all classes of machinery, and Austria and Russia are 
taking similar action. It is already difficult, under the existing 
Russian tariff, for German firme to carry on a profitable export 
trade with that country, and it is noteworthy that the Russian 
Siemens & Halske Company, of St. Petersburg, attributes the decline 
in its profits during the past year firstly, to the unfavourable 
Customs dues, and secondly, to the unsatisfactory condition of trade 
in general. If, therefore, Germany adopts the present tariff pro- 
posals, and alienates the sympathy of other countries to the extent 
of compelling them to resort to reprisals, there is hope that 
British firms may avail themselves of the opportunity which 
should then be afforded of extending their business connections in 

Europe. 

The shareholders of the Siemens & Haleke Company, of Berlin, 
who recently approved the payment of a dividend at the rate of 
8 per cent. for the past financial year, were informed by President 
Bodiker that, although the conditions of tbe industrial market are 
not clear and distinct, there is some consolation in regard to future 
developments, especially as expression to this assumption is being 
given by customers. At the same time, he was careful to point out 
that by reason of its extensive connections, the company is not 
dependent upon the general course of trade for its prosperity. 
The president proceeded to remark tbat indications are not lacking 
of an improvement in business, in view of the termination of the 
disturbances in China, and the approaching conclusion of the war 
in South Africa; but the negotiation of favourable commercial 
treaties would principally contribute towards the dissipation of the 
existing uncertainty. As far as the operations of the company 
during tbe past financial year are concerned, the dividend of 8 per 
cent. shows a decline for the first time in the past five years, the 
distribution in each of the four preceding periods having amounted 
to 10 percent. It is only fair, however, to state that the whole of 
the sbare capital of £2,750,000 participates in the dividend on the 
present cccasion. The gross profits amounted to £454,304 as com- 
pared with £485,025 in the previous year, and the net profits to 
£324,149 as against £353,095. The company's report states that 
the stagnation in trade and industry has brought about a diminution 
in the working results, although the volume of work turned out 
has been greater. The many branches of activity of the under- 
taking afford a certain compensation to the change in the industrial 
situation, and the company has found it useful to have considered 
the promotion of enterprises ав a matter of secondary importance. 
An increase in competition bas been experienced in the company's 
departments, with the result that prices bave declined, and American 
rivalry bas become noticeable in regard to the specially low prices 
at which railway motors bave been offered. The report refers to 
the completion of the Berlin elevated and underground railway, 
the experiments being made in Berlin and Vienna in the direction 
of the electrical operation of main lines of railway, and the high 
spced tests on the military railway between Marienfeld and Zossen, 
and it also mentions that important contracts have been entered 
into for the coustruction of conduit electric tramways in the capital. 
A company has been formed in conjunction with Prof. Braun for 
the exploitation of the latter's system of wireless telegraphy, whilst 
a Hanseatic Siemens & Halske Company has been constituted at 
Hamburg for the purpose of electrical contracts in connection with 
the Navy and the merchant marine. The cable works have found 
full employment during the year, aud an india-rubber factory has 
now been established in the Westend, near Berlin. The balance- 
sheet shows that the permanent investments of the company have 
increased from £449,000 to £567,000, these being mainly composed 
of sbares in Messrs. Siemens Bros, of London, and the Russian 
Siemens & Halske Company. = = — > 

The directors of the eyer Company, of Frankfort-on-Maine, 
are taking a step which will doubtless have an important effect upon 

‘fhe füturę operations of the company, which, it ma’ be remembered, 
bas, as itz trust, the German Company for ElectricalEnterprists. It 


In discussing the ` 


was thought advisable, a few months ayo, to consider the question 
of exchanging shares in the parent concern for those of its offspring 
in the proportion of two of the former for three of the latter, and a 
scheme on this basis was carried through in January by increasing 
the sbare capital of the Lahmeyer Company from £200,000 to 
£1,000,000, the new shares being issued to the holders of the 
ordinary capital in the German Company. This transaction has, 
however, left out of consideration the 44 per cent. loan of the 
German Company, amounting to £500,000, and redeemable in 1939 
at 103 per cent. These bonds, in the event of the latter being 
liquidated before that year have to be redeemed immediately. It 
is now proposed to amaigamate the two companies, and in order to 
obviate the necessity for paying off the obligations at once the 
holders have been asked to accept in exchange bonds of a similar 
nature inthe LahmeyerCo. The latter bas a loan debt of £300,000, 
of which £200,000 is in 4 per cent. bonds, and £100,000 in 44 per 
cent. bonds redeemable at 103 per cent. As the holders of practi- 
cally all the obligations in the German company have consented to 
the exchange, the success of the amalgamation is assured, and in 
this manner the first electrical trust in the Fatherland will pass into 
oblivion by absorption. 

The operations of the Schuckert Company, of Nuremberg, 
especially in relation to the projected realisation of investments in 
other undertakings. continue to occupy considerable attention in 
Germany. It appears from an official statement that the loss on the 
sale of the company's interest in the Bosnian Electricity Company, 
of Jaice, amounts to £25,000, and that the company now only hasa 
claim against it on current account of £63,350, but this has been 
guaranteed by the syndicate which has taken over the Jaice works. 
Having thus scttled this matter, the company, in conjunction with 
ifs trust, the Continental Company for Electrical Enterprises, of 
Nuremberg, has turned its attention to the Sociéta Lombarda per 
Distribuzione di Energia Elettrica, of Milan, whose generating 
station at Vizzola was recently described as the largeat electricity 
works in Europe where water power is used, aud which has a 
primary 11,000-volt network nearly 75 miles long. This enter- 
prise is said to possess excellent prospects, but the Schuckert and 
the Continental companies have found it necessary to dispose of 
their holdings in it, and it is reported that the shares have been 
sold to an Italian syndicate at a slight premium for the sum of 
£240,000. Whilst referring to Italy,a remarkable case which has 
just been decided at Florence is worthy of mention. In this 
instance the local gas company has obtained an injunction against 
the Tuscan branch of the Schuckert Company restraining it from 
continuing to supply electricalenergy in Florence, and compelling 
it to pay the damages incurred by the gas company, whilst the judg- 
ment of the Court also absolves the local authorities from any 
responsibility for the concession granted to the electric lighting 
company. -It is possible that the case may be taken to the Court of 
Appeal on the latter point, but it is considered that the prcspects of 
success are remote. At any rate, the Nuremberg company is 
reported to have already written down the value of its holding in 
the Florence concern in order to meet the circumstances of the case. 
It is stated further that the company is endeavouring to transfer the 
Stuttgart electricity works to the town authorities at an earlier 
date than is provided for under its agreement, and to realise its 
shares in the Austrian Schuckert Company, but the latter rumour 
bas now been contradicted. With revard to the proposed com- 
munity of interests witn the Allgemeine Company, of Berlin, it 
does not appear that any progress has been made. The latter 
regards the manufacturing branch of the Schuckert Company with 
favour, but it does not welcome its promotion risks, and the com- 
plications with the Continertal Company. 

The proceedings in connection with the Kummer Electricity 
Works Company, of Dresden, the failure of which took place last 
June in connection with the Dresden Credit Anstalt, continue to 
occupy attention, and everything is being done to realise the 
assets. Dr. Mittasch, the liquidator of the company, states that 
preference claims have been lodged amounting to £22,330, of 
which 29,500 has been allowed, whilst other claims bave been pre- 
sented to the extent of £1,150,000, of which £541,000 is disputed. 
In addition to these there are the deticiencies arising from the issues 
of bonds of £200,000, aud other mortgages reach £26,276. It is 
expected that the estate will realise about £150,000, of which 
£81,000 is already in band, апа creditors are being asked to abstain 
from legal actions and to enter into friendly negotiations. It will 
be obvious that there will not be much to divide among the mort- 
gage and bondholders as a result of this heavy failure. It is a 
remarkable fact that an issue of 5 per cent. obligations of £125,000 
took place about six months previous to the crash, and the holders 
of these are not unnaturally vex2d at having been induced to invest 
money in a concern which at that time could not have been 
solvent. 

The Watt Accumulator Company, of Berlin, which has a capital 
of £75,000, has a disastrous record, and even the chairman of the 
concern has been compelled to admit that too optimistic a view has 
been taken of the situation. During the past financial year a loss 
of over £30,000 has been incurred, and the total deficit has thereby 
been increased to £62,500. The anticipations which were enter- 
tained respecting the accumulator cars on the Berlin—Charlotten- 
burg tramway have not been fulfilled, but the unremunerative con- 
tract with the tramway company for the maintenance of the bat- 
teries bas now been terminated. Other losses have resulted from 
the Kummer failure at Dresden, ard the effect has been to prevent 
any repeat orders being given by the Wurtemberg State Railway 
authorities for batteries for usc in the experiments in connection 
with the working of main line passenger cars on these lines. On 
the other hand, the dry cells which are being used for passenger 
boats are proving satisfactory, and plenty of orders have been 


received for the new machine construction department. The com- 
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у, which fully appreciates the fact that the maintenance of the entire panel from the bus bars and affords ready access to ў 
tteries for street cars involves large expenses, has now decided connections. This type, though very serviceable for small md 
upon a scheme of reorganisation whereby the existing capital will 
be written down to £12,500, and a further call made upon the share- 


holders to provide £37,500. The proposal will, however, not be T. 
carried into effect unless the subscriptions amount to £30,000. am 
The German Company for Electrical Enterprises, which, as - 
already mentioned, is now being amalgamated with the Lahmeyer ey 
Company, of Franfort-on-Maine, has tardily issued its report for the i в 
financial year 1900-1901. It shows а gross profit of £78,195 as i EA tar ead 
compared with £61,118 in the preceding year, and a net profit of $ * Plug Switch 
only £25,620 as against £57,556. The large diminution in the net > ts xd 


profit is due to the payment for the first time of iuterest on the 

~ £435,000 45 per cent. obligations issued in the previous year and 
the writing down of investments in consequence of the deprecia- 
tion of these securities. The ultimate result is a proposal to pay a 
dividend at the rate of 3 per cent. on a capital of £750,000 as com- 
pared with 64 per cent. on £690,000 in tke previous year. 

The Electric Light and Power Investment Company (Elektrische 
Licht und Kraft Anlagen A.G.), of Berlin, which has a paid-up 
capital of £937,500 out of a nominal capital of £1,500,000, 
has increased its profits. during the past year by the 
disposal of some of its holdings at remunerative prices. As 
a result, the gross profits, arising from interest, securities, and 
syndicate business and commissions, amount to £90,540 as compared 
with £79,830 in the previous year. The interest on the 44 per cent. 
loan of £500,000 having now become fally payable, the net result is 
a profit of £61,195, out of which adividend of 5 per cent. is to be 
paid as against 54 per cent. last year. Among the investments dis- 
posed of at a profit during the year the company refers to the sale 
of the shares which it held in Messrs. Siemens Bros & Co. 

The Siemens Electrical Operation Company (Elektrische 
Betriebe), of Berlin, was formed two years ago, mainly for the pur- 4 
pose of taking over and continuing central stations and tramways 
established by the Siemens & Halske Company. It bas a capital of 
£250,000, and bas raised a 43 per cent. loan of £250,000. uring 
the past year the net profits have allowed of the payment of a 
dividend at the rate of 5 per cent., as in the previous year. Besides 
German works the company is interested in Italian central stations 
or tramways at Pisa, Perugia, and Alessandrina. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 
(MANCHESTER SECTION). 


THE CONSTRUCTION OF HIGH TENSION CENTRAL 
STATION SWITCHGEARS. | 


By Henny W. Сготнівв, A. M. I. C. E., A. M. I. E. E. 
(Paper read February 1st, 1902.) 


(Continued from page 375.) 


SwrrCcH-GQEAR WITHOUT Backs. 


Wall Surface.—Fig. 10 illustrates the type of switch-gear con- 
structed at Deptford in 1888, the first station in this country where 
power transmission on a commercial scale was attempted. Although 
in designing this station for 10,000 volts Mr. Ferranti was at least 
10 years before the times, yet the switch-gear then installed has 
certain advantages not to be found in many of the modern designs. 

It will be seen from the drawing that the gencral idea was to 
support the extra high-tension conductors on porcelain or ebonite 
insulators mounted directly on the surface of one of the walls of 
the station. Thus all connections were visible and easily traced by 
a person standing on the platform. To prevent arcing between 
adjacent conductors a liberal area of wall was occupied, and slate 
or marble partitions were set here and there in the wall at [laces 
where the clearances dividing parts of different potential were 
limited. Each panel can be isolated from the main inner bus bar 
by the removal of a plug with the aid of a long insulated hook. 
The main switches are of a long spring-break type, the machines 


| 
| 
being entirely controlled by levers mounted on the platform. Thus, | met 
although the operator has always a clear view of all his connections, | CTT 
contact with them in the ordinary course of bis duties. | 
Pillar Type. —This ty pe also deserves a place in the front rank of 
English designe, the best known being that designed by Mr. 
Raworth many years sgo and corstructed by the Brush Company. 
There was one complete unit of switches, instruments, &c., for each 
generating plant, enclosed in a pillar as shown in fig. 11. The 
illustration in question represents a view of a dynamo pillar with 
water-break switch at the top cortrolled by a handle protruding 
from the front at a lower level. The merits of the design, how- 
ever, have not been confirmed in actual practice. In fact, as 
stations grew in size the system appears to have been found incon- MI EI I EE — — 
venient and costly, with the result tbat the pillar type bas become 


yet they are 80 far out of his reach that he cannot make accidental 


almost obsolete in England. . Fic. 11.—PLLAR ТҮРЕ SwircH Gear. 

Hinged Panel.—This ingenious construction, invented by Mr. 
Cowan, consists of an arrangement by which the vertical panels 
supporting the high-tension switches, instruments and fuses, can be becomes difficult in construction when larger units are to be or 
binged from the bottom. The operation {of unhinging disconnects trolled, but fig. 12 shows the method applied to meet the requi 
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ments of larger units by mounting the switch solidly at the top. 
The hinged panel below contains the other fittings. It is evident 
from the illustration (fig. 12) that, although there is still an interval 
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Fro. 19.—HiNcED PANEL ТҮРЕ Switch Gear. 


between the flat panel and the wall, this space is so reduced that 
there is no chance, even if there were the necessity, for anyone to 
go behind. 

(To be continued.) 


CURRENT SPECIFICATIONS. 


XCIIIL. CHECKMONDWIKE EXTENSION PLANT. 


SUMMARY. 


Extent of Contract.— Supply of plant under seven sections: (a) 
Steam, water and exhaust piping; (b) 150-kw. steam traction 
generator; (c) Storage battery and reversible booster; (d) Traction 
switchboard ; (e) Condenser and oil extractor; (f) Water cooling 
tower; (9) Underground work and cables. 

Arrangement of Pipes.—All to be in accordance with plan accom- 
pan) ing specification, steel main steam pipes, wrought-iron 
subsidiary steam pipes, cast-iron exhaust pipes, and cast-iron water 
pipes. 

Feed Water Filter.—To be of Rankine or other approved type 
suitable for insertion in the path of a 24 in. feed water main. 

Type of Engine.—To be of the vertical compound enclosed high 
speed type suitable for working condensing or non-condensing at all 
loads without alteration of valves. 

Working Pressure.—160 lbs. per sq. in. 

Speed.—Not to exceed 460 revolutions per minute. 

Emergency Load.—1$t0 xw. for two hours. 

Governor.—To be of the automatic expansion type, adjustable by 
hand whilst running. Governor to be capable of controlling the 
engine speed within 2 per cent. between no load and full load, and 
to keep the momertary variation when full load fs removed within 
5 per cent. 

Type of Dynamo.—To be of multipolar type, direct coupled to 
engiue, shunt wound with resistance suitable for varying voltage 
at constant speed between 460 and 530 volta. 

Commutator.—To be arranged to give 1 in. radial depth of 
wearing surface, and arranged so as to permit of sparkless running 
between no load and 25 per cent. overload. 

Permissible Temperature Rise. Not to exceed 60° Е. after six 
hours’ run at full load. If it exceeds 70° F., the machine may, at 
the option of the engineer, be rejected. 

Permissible Current Density.—1,000 amperes per sq. in. in field 
magnet circuit, 1,500 amperes per fq. in. in armature circuit. 


Steam Consumption.—Not to exceed 32 lbs. per xw.-hour at fall 
load when working non-condensing supplied with steam at 160 lbs. 
pressure. Guarantees at three-quarter and half load to be given in 
tender. 

Storage Battery.—To consist of 240 cells, each cell to be capable 
of maintaining a discharge at the rate of 200 amperes for one hour 
without injury, the pressure at end of discharge not being leas than 
1°85 volts per cell. 

Reversible Booster.—A reversible booster of the Highfield” 
type to be provided, with a normal capacity of 100 amperes, 
consisting of three machines mounted on one bedplate. To be 
capable of dealing with 50 per cent. overload for half-an-hour, or 
100 per cent. overload momentarily. 

Switchboard.—Main traction switchboard suitable for use with 
cells and reversible booster, as per plan supplied with specification 
and detailed requirements. 

Condenser.—To be of surface type, complete with air and circulat- 
ing pump of latest and most approved type, the combination to be 
suitable for dealing with 8,000 lbs. of exhaugt steam per hour. 

Area of Condenser Cooling Surfare.—Not to be less than 950 sq. ft. 

Oil Extractor.—To be of latest and moet approved type, capable 
of extracting the whole of the oil from the exhaust steam. To be 
of a type in successful use, and suitable for discharging the oil with- 
out breaking the vacuum. 

Cosling Tower.—To be of forced.draught type, the fans being 
driven by means of an electric motor for dealing with the water and 
with the above surface condenser. 

Underground Traction Feeders.—Lengths given in specification. 
To be of approved type, lead-covered, laid in separate troughs in an 
approved manner. 

Specified Date of Completion.—Sixteen weeks from date of order. 

Penalty for Late Completion.—£2 per cent. per week, and, in 
addition, any damages claimed against the Council by the British 
Electric Traction Company for damages for non-fulfilment by 
Council of their engagement to supply current. 

Terms of Payment.—80 per cent. of plant delivered or work 
executed on site. 10 per cent. three months after completion or 
date at which plant is put into beneficial use, and 10 per cent. at 
end of period of maintenance. 

Period of Maintenance.—Twelve months from date of completion. 

Stipulations as regards Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—None. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—March 15th, 1902. 


This specification has been issued by the resident engineer to the 
existing undertaking, Mr. George H. Carter. The technical require- 
ments are clearly stated, aud no attempt is madeto unduly limit the 
responsibility of the contractor. Boiler power will be provided 
under another contract, the present set of specifications only making 
provision for the plant required from the boiler stop valve onward. 
It will be noted that a battery of accumulators is to bə worked in 
conjunction with a reversible booster, and that this arrangement 
permits of a shunt wound dynamo being employed for traction work. 
The current from this new instalment of plant will be used for 
driving the electric tramcar system running through the town, 
owned by the British Electric Traction Company. 

It should be noted that the work in all sections is required 
within 16 weeks of date of order, and that not only a penalty 
of 2 per cent. per week is demanded for late delivery, but in 
addition the defaultirg contractor is to be liable for any penalties 
which the Council may have to pay to the British Electric Traction 
Company under the azreement they have with them. We 
consider that in demauding not only penalty, but in addition 
damages, the Council are exceeding their powers, and in any case 
we strongly advise all contractors to enter a strong protest against 
this dual liability. We have on many occasions stated our decided 
opinion that the maximum penalty which can fairly be demanded 
fur late delivery is 1 per cent. of contract sum per weck, and this 
view is in harmony with the decision arrived at on the subject at 
the conference of representatives of the Municipal Electrical Asso- 
ciation and the Electrical Plant Manufacturers’ Association. It 
would, therefore, be advisable for tenderers to offer to submit to 
this penalty and decline to be responsible for any possible con- 
sequential damages which the tramways company may claim from 
the Council. 

The arbitration clause is unlimited, and drafted ia accordance 
with the requirements of the model clause, the terms of paymoat are 
satisfactory, and tbe remaining clauses are such that they may be 
accepted witbout fear. 

We note that though the advertiser ent demands a deposit of £2 28. 
before a copy of the specification is sent, this sum being as usual 
returnable on receipt of a bond fide tender, another copy of the speci- 
fication may be obtained by the tenderer for his own use by a 
further payment of 10a. 6d. Tais plan might well be followed, for 
in many ca-es it is a real convenience t» the tenderer to have the 
specifications in duplicate, and to be abie to retaiu one for reference 
when the tender is sent in. 


Ilkley.—A large number of ratepayers have presented a 

tition to the D.C. praying for the installation of the electric 
ight. The Council desires to arrange for obtaining a supply of 
electricity in bulk from the Yorkshire Electric Power Company. 
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TUNBRIDGE WELLS TELEPHONES. 


ON the 6th inst. the adjourned Local Government Board inquiry 
into the application by the Corporation of Tunbridge Wells fora 
further loan for telephone purposes was continued. There were 
the same legal gentlemen present as on the last occasion as well as 
a fairly large number of burgesses and members of the Town 
Council. 

Mr. Bennett's cross-examination was continued by Mr. Elvy 
Robb. 

You show your fullcapacity of plaut as revenue earning ?— That 
is so, but there will be a proportion of spare lines. 

How can you bave spares, and yet estimate all the plant as revenue 
earning ?—I said there would be spares. 

Are these spares in addition to the lines estimated for revenue? 
—There will be a proportion. 

How many ?—I cannot say. We cannot foresee everything. 

You know that this application is based on your report that 1,194 
lines are provided for £25,000 ?— There will be spare wires. | 

Do I understand you will have a fair proportion of spare wires 
without additional capital expenditure ?— There will be spare wires. 

But what proportion ?—It is impossible to foresee. 

I must press you for an answer, as 25 per cent. is laid down as the 
proportion of spares in a properly equipped system ?—It depends 
on the development of the system. 

I am quoting statements that you have made at other places. 
What do you allow for unproductive lines?—Spare lines are not 
necessary. 

The Inspector: Auswer the question. 

Mr. Robb: You recollect what you state in your Brighton report ? 
—No particuiar number has been provided. 

I ask you where you provide it, and how many are provided ?—I 
cannot tell you how many. We have got spare wires. 

When the money is spent how many spare lines will you have? 
-—I cannot discriminate. 

Are they, or are they not, included: in the estimate? Some of 
them are. 

How шапу ?—I cannot commit myself to a definite number. 

But you are the engineer who laid out the scheme; surely you 
know the proportion of spares you provide as necessary ?—You can- 
not foresee. 

But this question goes to the root of the accuracy of your esti- 
mates ?—I do not see it. 

Will you tell me any telephone system which has less tban 25 
per cent. of spare wires ?—1 am told Cardiff. They cannot execute 
orders because they have not spare wires. 

Then Isuppose уол cannot execute orders in Tunbridge Wells if 
you have displayed the same neglect ?— There is a limit. 

But you know what a well-equipped system should have, and I 
asked you again how many spare lines will you have ?—1 cannot 
вау. 

о you recollect the evidence of Mr. Webb аё the Glasgow 
Inquiry ?2—Oh! He is an American. : 

Do you suggest that is to his detriment ? —(No reply). 

He isa fellow Member of the Institute of Engineers, although 
you called him а Tammany man ?—I must protest; I did not say so. 

What did you mean then by the statement you made at the last 
inquiry about Mr. Webb and Tammany ?—(No reply). 

If all thelines are put down as earning revenue, how are the 
spare lines provided ?—There will be spares. 

Are they provided in the 1,148 lines you have estimated for, or 
are they not ?—They are not. 

I have got at that at last. The whole estimate turns on whcther 
spare lines, which Mr. Bennett calls unproductive, are reckoned as 
revenue earning or not. Do youadmit they are reckoned in revenuc ? 
— Some of them are. 

How can you claim them as revenue earning and as spare lines at 
the same time ?—We shall take out the spares afterwards. 

What is your proportion of spare in the 1,148 lines you estimate ? 
—It is impossible to say. 

How many lines above the 1,148 do you provide for £25,000, so 
as to get your proportion of spares ?---I will not p'edge myself any 
number. I will pledge myself to some. 

How many ?—(No reply). 

The Inspector: Cannot ycu give some approximate idea ? 

Mr. Robb: You are the consulting engineer who bas worked all 
this out. 

Witness: There may be 40 or 50. 

That is a small proportion. How many have you estimated in 
the 1,148 lines ?—I decline to commit myself. 

Ithought so. I suggest that you have provided no spares and are 
estimating revenue on the whole ?— That is not so. 

But I bave asked you repeatedly to show the contrary. Now on 
the question of maintenance, you told the inspector that you never 
recommended a weekly inspection of instruments? Not at Tun- 
bridge Wells. 

You say once in three months at Tunbridge Welle, but do you 
recollect giving quite different evidence at Glasgow ?— That was 
different. 

You recommended once & week, and not once in three months at 
Glasgow ?—I was speaking of the N.T.C. system. 

Of course you distinguish between a virtuous corporation and a 
wicked company, but how do you reconcile the two statements ?— 
I have previously explained. 

It depends whether you are giving evidence with regard to your 
own plant or somebody else's ?—I do not say that. 

1 am going to quote the words of а great expert: “It is the con- 
stant tendency towards expansion displayed by all telephone 


systems which renders it necessary to provide in the estimates for 
so many partially completed lines. The capital invested in these 
is for a time buried and unproductive, while the interest and other 
charges upon it have to be borne by the earnings of the completed 
lines. But, on the other hand, it would be impolitic to lay lines 
sufficient only for immediate needs. If that were done, customers 
joining later on could only be provided for by opening the streets 
afresh at much additional cost and inconvenience, and by replacing 
small poles by larger ones. 

" Although the spare lines constitute a burden at first, they also 
form a reserve of earning power, which has a marked influence for 
good on the net revenue as soon as they come to be occupied." 

Mr. Cripps: What are you quoting from ? 

Mr. Robb: I am quoting from Mr. Bennett himself against him- 
self. 

Do you recollect your evidence at Glasgow about the defects of an 
overhead system like we have in Tunbridge Wells, and atmospheric 
disturbances ?—There is not much effect from atmospheric disturb- 
ances. 

How do you reconcile the two statements ?— Atmospheric disturb- 
ances have not much effect. | 

That is not what you said in your Glasgow evidence? — 1 say so 
now. 

How do you reconcile it ?—1t does not require to be reconciled. 

And you have not made provision for damage ?—No. 

Notwithstanding your evidence аё Glasgow ?— There is not often 
& serious atmospheric disturbance. 

As to telephone instrumente, you say that £2,316 is sufficient to 
provide 1,194 instruments ?— That is so. 

That is less than £2 a-piece ? 

Mr. Bennett consulted with Mr. Gardner, the late local manager, 
before answering the question, and explained that he based bis 
previous reply on there being extra instrumenta in stock. 

Then your estimate is not correct; you must add to it ?—(No 
reply.) 

If you have not allowed sufficient, you must amend your applica- 
tion to the Local Government Board ? —I suppose so. 

I suppose you will agree that £2 is not sufficient to allow for each 
instrument. You cannot get a good one under £2 10s. 

Mr. Cripps (interposing): I can explain how the mistake has arisen. 
The accountant tells me that there will be money in hand to pay for 
the instruments required. 

Mr. Robb: For which your estimate is insufficient. 
me to my point that £2 apiece is not enough to allow. 

Witness: £2 10s. is the proper price. 

Then your estimate is inaccurate ?—There must be an oversight in 
connection with it. 

Mr. Cripps: We will make an application to the Local Govern- 
ment Board to increase the loan. It is a small matter. 

Mr. Robb: On your own figures it makes a discrepancy of over 
£500 on this item alone. 

The Inspector: Will you make the application to amend the loan 
now? 

Mr. Cripps (after consult ing the accountant): We may avoid that 
by taking the amount out of contingencies. 

. Mr. Robb: You cannot charge much to the contingency fund, 
which ів not very large for all the demands upon it. 

Then as to the item for batteries; you have avery small allow- 
ance ?—We only use one cell. 

I suggest that two cells are, in expert opinion, necessary for 
trunk lines ?—I do not admit that. 

If you cannot tell me, who can? 
accountant ?—(No reply.) 

Now as to the switchboard. You only allow £927 for 1,194 
lines ?— When you have so much to fall back on you do not estimate 
closely. 

Do you say that £927 is sufficient for a switchboard for 1,194 ?— 
Yes, in addition to the expenditure already incurred. 

The Inspector: The estimate there appears to be exceeded by 
£237. 

You estimate less than £1 per head. A proper switchboard 
cannot be provided on such an estimate ?—For a small switch- 
board it is enough. 

But how are you goiug to connect up 1,148 lines within your 
estimate ?—We have not reached that number yet. 

But your estimate contemplates that number. And the more 
you have the more the cost goes up ?—After it attains considerable 
dimensions. 

The Inspector: Do vou adhere to your original estimate ? 

Mr. Bennett: It may be a point to be considered. 

Mr. Robb: I am much obliged to the Inspector for getting an 
answer for me; I find it difficult. Now you said last time that 
when you get 600 subscribers the switchboard must be replaced by 
a multiple one ?—Yes. . 

Have you made provision for that?—No, we do not expect to 
exceed that number. 

But in estimating revenue you do exceed that number. Is it a 
fair estimate to credit yourself with the largest amount of income, 
and estimate your expenditure on a smaller number of revenue 
earning lines ?—I am not doing that. 

Then how do you mavage your 1,148 lines without a multiple 
switchboard ?—It is not necessary at the present time. 

The multiple switchboard is the most ећсіепё ?— There is an 
American one wbich might be preferred. 

Then you make no provision for the switchboard necessary when 
you exceed 600 ?— Under this estimate I do not contemplate it. 

The National Company have 600 subscribers here, and as they 
have a multiple switchboard you are at a disadvantage in efficiency ? 


—I do not know that they have a multiple switchboard; I am 
not sure. | | 


That brings 


Am I to ask the borough 
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Mr. Robb: What I want to know is if the system which has the 
multiple switchboard has not the best service for efficiency and 
secrecy ?—You are holding up as a working model— — 

The Inspector: Answer the question. 

If the National have the multiple switchboard and you have 
not, they have the most efficient service?—1 can make it as 
efficient. 

You have not provided for that expenditure in your estimates, 
and experts gay.you ought to have a multiple switchboard here at 
the present time ?—I do not admit it. 

Is it a fact that under your system a good deal of talking is 
necessary between operators which does not occur in the automatic 
system of the National Company ?—One operator would have to 
speak to another. . 

You have not got an automatic eystem like the National ?—Our 
system is sufficient for the present. 

But it suffers from drawbacks which would be removed if you 
had a multiple board ?—In America they are using a transfer system. 

But you contemplate having a multiple board ?—I qualify that 
by saying if it is necessary. 

According to your evidence which I quoted, it is necessary now ? 
—We might have the transfer system. 

You recollect thé report you presented to Brighton ?—I do not 
think we ought to go into that. 

Did you recommend a £5 5з. rate there ?—T think it was £5 103. 

Did the Brighton Corporation reject that ?—No. 

Is it not a fact that they were not satisfied with your estimates, 
aud they fixed a £7 rate as necessary to meet expenses ?—I never 
heard of it. 

Do you mean to say you do not know what has been done at 
Brighton on your report, or the correspondence on the insufficiency 
of your estimates ?—I am not aware of a £7 rate. 

What is the rate to be then?—There wasa question about the 
matter. 

Do you recollect your Eastbourne report better? You stated last 
time that copper was cheaper when you gave that report ?—I do not 
think so 


You accounted for the difference in the figures by saying that 
copper was cheaper, but comparing the dates of the reports the 
reverse was tbe case ?— I will not be positive on the point. 

If you cannot explain the difference in your estimates on the price 
of copper, what do you attribute it to? (No reply.) 

Mr. Cripps: That has all been gone into, and it does not affect 
this inquiry. 

Mr. Robb: I have quite enough difficulty in getting answers from 
Mr. Bennett without my friend interfering. 

The Inspector: We cannot go into the estimates for Eastbourne 
and other towns. 

Mr. Robb: I submit that it is necessary to show the sort of 
estimate on which the Local Government Board are asked to grant 
this loan. It is important that these points should be cleared up 
and the scheme put on a satisfactory basis. I will pass on to the 
question of depreciation. 

Mr. Cripps: That is a matter on which there is a difference of 
opinion. 

Mr. Robb: You say that the sinking fund does away with the 
necessity of a depreciation fund? No I do not say that. 

But here is your Eastbourne report? — My views on that point 
have changed. 

Do you now suggest the sinking fuud is sufficient ?—No. 

What do you mean then? — A depreciation fund 
necessary. 

Why not?—Because I allow for repairs, and in 25 years the 
capital will be paid off, aud the system belong to the Corporation. 

There will be no depreciation to be allowed for in 25 years ?— 
There will be repairs. 

The Inspector: But how do you provide against the plant 
becoming antiquated if you bave no depreciation fund? In 25 
years much may become obsolete. 

Mr. Robb: That is what I am trying to get out of Mr. Bennett. 

Mr. Bennett: These changes are merely theoretical. In Tun- 
bridge Wells we shall have our profits to fall back upon. I do not 
advise that profits should be spent in relieving the local rates. 

Mr. Robb: You say the sinking fund is sufficient, and you do not 
want a depreciation fund ?—It is no longer necessary. 

But the sinking fund is to relieve the ratepayers of debt, ғо that 
new liabilities which come along may be met ?—That is where I 
am converted to new views. I set aside the profits for eventu- 
alities.  . 

But you do not contemplate a profit ?—If there is, so much the 
better for the ratepayers. 

You said that the question of renewals is more theoretical than 
practical. The telephone business has only been in existence about 
20 years, and during that time the National Company has renewed 
its plant three times 2—1 cannot say. 

Can you tell me any exchange using the same plant for over 20 
years ?—I saw some at Aberdeen that was in use 20 years azo. | 

Yes, but what kind of plant? Was it the same switchboard as 
20 years ago ?—1 do not say that. 

But where you have strong competition, and everything depends 
on efficiency, you cannot reckon on working with old plant ?—The 
National Telephone Company move their old plant where there is 
no competition. 

That does not help you. Howare you going to keep up with the 
new plant which the National Telephone Company introduce ?— 
That is to be seen. 

Where you have competition the amount of depreciation will be 
increased ?—No. 

But you must be up-to-date ?— Yes. 

You can only do this by keeping pace with the National Tele- 


is not 


phone Company, and these allowances will seriously affect the 
financial outcome of your estimates ?—I do not trouble about what 
the National Company do. | 

Cau you give me an instance of a switchboard in use 20 years old ? 
—No, J cannot. 

Fifteen years ?—No. 

Do you know a switchboard 12 years old ?—1 am not conversant 
with the National Company's exchanges. 

Is not the central battery system being largely introduced now ? 
— 14 is; but I should not make use of it. 

But you admit tbere are experts foolish enough to think dif- 
ferently from you. You do not make any allowance for renewals 
continually necessary in sn up-to-date system ?— There are modifi- 
cations, of course. 

To quote your own words, there is по standing-still in telephony ? 
—We endeavour to prevent that. 

There is a good deal not provided for in this £25,000 ?—There 
must be finality. 

You said there was no finality in telephony ? No; but there 
must be in the application to the Local Government Board for the 
time being. 

Is it not a peculiarity of the telephone business that nothing is 
final ? 

Mr. Cripps: We cannot help that. 

How many branch switch rooms do you provide for £100 in your 
estimates ?—15 or 16. 

That works out at only 3s. rent each ?— We should arrange to 
have rooms in cottages. 

Cottages are not large enough for switch rooms, as well as 
families. What rent do you pay here ?—'The local manager will 
tell you. 

Have you got any as low as 38. per week?—I believe so. We 
have a special arrangement. 

The Inspector: I take it that the object of the cross-examination 
is to show tbat the undertaking is not a paying concern. 

Mr. Robb: My friend, Mr. Cripps, put in a profit and loss state- 
ment, which is only an estimate based on Mr. Bennett's unreliable 
estimate. There are a number of insulatora in this town of one 
pattern ?— Yes. 

The Bennett pattern ? —Yes. 

Are they suitable for terminals ?—Yes. 

Have not a number of arms been pulled over by the excessive 
strain on the terminals?—Yes; a good deal of the work was done 
by contract in a hurry, and in a way we had to complain of. 

How do you provide for work which has to be overhauled ?—It - 
comes under the heading of repairs. 

Mr. Cripps: My friend was the solicitor for the contractor. 

Mr. Robb: I, like Mr. Cripps, act in various capacities. Now as 
to maintenance, do you still say a man and a boy are sufficient for 
inspection ?—Yes. 

We have heard a great deal about Guernsey. Do you know the 
area there is 24 miles against 120 in Tuubridge Wells ? —Yes. 

Do you still say your comparison cf the Guernsey area to the 
Tunbridge Wells one was a fair comparison? There are more rail- 
way facilities here to coun*erbalance the area. 

But a number of villages on your system have no railway com- 
munication. 

Mr. Cripps: We have bicycles. 

Mr. Robb: They are not in the estimates. 

Mr. Bennett: lt may be necessary to put another man on. 

Then you revise your estimate in that respect ?— We have just 
got candidates for the post of manager, consisting of men of long 
experience in the N. T. C., and we took the opportunity of their 
caudidature to question them as to what the National Company did, 
and Iam satisfied from their answers that | 

Mr. Robb: That is only hearsay. We are dealing with estimates. 
In a scattered area like this, is it fair to expect one man to attend to 
more tbat 250 instruments ?—We can get more men if we wanted 
them. 

The Inspector: Do you provide for that in your capital ? 

Mr. Bennett: It is a percentage calculation. 

Mr. Robb: There are a number of things like this included in a 
percentage calculation, instead of a detailed estimate. Such a calcu- 
lation is not reliable. 

The Inspector: 1f you have cheap work, the percentage must be 
increased. 

Mr. Robb: What provision is made for bad debts?—I do not 
find 16 necessary. 

The Inspector: I thought they paid in advance. 

Mr. Cripps: Except the toll subscribers. 

Mr. Robb: Then canvassing and collecting ?—The canvasser is 
paid by results, and the subscribers pay themselves at the Town 
Hall. 


You have only received 50 per cent. of your estimated receipts so 
far; then there is no allowance for engineer's fees?— They are 
cbarged to capital. . 

But will no further assistance be required from the consulting 
e: gineer?- I am always at hand. 

I assume you wculd not come down here for nothing. What 
provision is made for these contingencies ? 

Mr. Cripps: Mr. Bennett would only be called in if there were 
an emergency. 

Mr. Robb: Do you suggest tbat this competition is beneficial for 
the general body of the ratepayers ?—I thiuk so. 

As about 160 people bave to subscribe to both systems, it is no 
benefit to them ?—They have the benefit of the cheaper rates of 
the National Company. 

Having to use two systems шсапв a good deal of trouble and 
confusion, as well as expense.—If one system breaks down, they 
have the other to fall back on. 
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Do you believe in а cut-throat competition, and cutting working 
arrangements down to the barest minimum ? 

Mr. Cripps: The National Company started the reduction of 
rates—not the Corporation. | 

Mr. Bennett: I do not bother myself what the other side do. 
I "do well, doubt not." 

Mr. Cripps (to the Inspector): That is the borough motto. 

Mr. Robb: You emblazon that on your instruments, with that 
inscription, in Swedish, of foreign makers. Do you think it fair 
for the Town Council to boycott ratepayers who find the National 
telephone suits their business best ? Ought ratepayers to be cut off 
from the policc and fire brigade ? 

Mr. Cripps: That is not a question for the engineer. It is purely 
& question of policy. The Corporation take every advantage to push 
their business, and by refusing to let residenfs who subscribe to tbe 
National Company have communication with the police, we get 
200 more subscribers. 

Mr. Robb: Is not the policy of the Corporation opposed to the 

olicy of the Government, and of the General Post Office, who 
lieve co-operation the most efficient system in the public interest ? 
—(No reply.) 

I think that your fees and travelling expenses amount to £1,000 ? 
— Yes. | 

Mr. Cripps: Those are charged on the ordinary scale :— Yes 

Re-examined by Mr. Cripps: Thirty-two additional subs:ribers 
had been obtaincd siuce the last inquiry, When the system was 
started he did not imagi:e it would have such a phenomeral success. 
He provided a greater proportion of spare wires than 20 per cent. 
Glasgow started their exchange virtually at the same time as 
Tunbridge Welle, and Glasgow had had to make a similar appli- 
cation to the Secretary of State for Scotland to double the original 
application. The success had been ко great that the Telephone 
Committee got the Town Council to apply for another loan, which 
was granted last week. It would be necessary to remodel and 
extend the present switchboard in 10 years’ time. Assuming that 
the undertaking did not increase, it would not be necessary to alter 
or change the existing plaut. The necessity for substituting 
improved plant would arise, if the uudertaking went on prospering. 
At the end of 25 years the whole value of the plant would not be 
exhausted. Cables constituted £7,000 out of the £25,000, but at 
the end of 25 years they would not have depreciated to any 
appreciable extent. The cables would then be suitable for the 
purpose of the Post Office, if they purchased tbe system. 

Mr. Robb claimed the Inspector's indulgence to ask one question. 
It was on the estima'e of expenditure in the surrounding districts. 
Mr. Bennett provided for 55 subacribers, which were all that were 
immediately provided for, although there were junction wires. The 
immediate cost per subscriber was £48 per line, which was far in 
excess of the original estimate. 

Mr. Bennett: Something like that, including junctions. 


(To be concluded.) 


CABLES FOR THE EMPIRE. 


THERE is а certain measure of thanks due to the members 
of the Inter- Departmental Committee on Cable Communica- 
tions which was appointed in November, 1900, for having 
at last decided to publish their first report, which was issued 
on 20th of last month. The fact that this report had been 
completed and signed six months before it was presented to 
Parliament in no way detracts from its value, as these six 
months seem to have been devoted to enlightening the 
individual Departments, and others closely connected, on 
the points which a joint consideration of outside evidence 
had taught these Departments ag à whole. In this interim 
report the Committee write :—“ We have learnt with much 
surprise," &c. That which calls forth this expression, which 
has the air of being even a rebuke, is only the discovery of a 
condition of things with which at least one of the Depart- 
ments represented must, or should, have been perfectly 
familiar ever since the year 1878, and which, therefore, an 
Inter- Departmental Committee should not have been expected 
to look on with any amazement. 

We have frequently, and for many years back, pointed 
out in our columns the necessity which existed for a revisal 
of the existing system of submarine telegraphs. This we 
have done as thoroughly, and insisted on as strongly, as the 
conditions would permit of. Мапу of the agreements, cross- 
agreements, &c., which have at last been examined into, and 
which we hope will shortly, in their completeness, come to 
the light of day in the final report of the Committee above 
referred to, have Leen а sealed bock to us and to the j ublic, und 
we are pleased to reflect now, that, in some modest degree, the 
revelations which have to much surprised the Committee are 
due to such analyses of rates, accounts, &c., as from time 
to time we have been able to lay before our readers. These 
—а any rate, so we are informed—have been largely 


the means of bringing into focus that force of public 
opinion, which, arising from the general dissatisfaction felt 
throughout Great Britain and the Colonies, has been 
so freyuently and generally expressed by Chambers of Com- 
merce and other influential bodies, culminating in the strongly 
supported protest made in Parliament by Sir Edward 
Sassoon and others daring the past two years. 

It would be tedious to enter now into much detail; 
but a glance at the position as it stood some few years ago 
and a recognition of the changes which have been brought 
about will not be out of place. 

Attention has frequently been called to the fact that the 
strategic value of the existing cable system is not at all what 
it should be, nor what the demands, sometimes extremely 
urgent, of our widely scattered Empire render necessary. It 
was pointed out by Sir Edward Sassoon in a comprehensive 
address which he delivered at the Fishmongers' Hall two 
weeks ago, that :— 

It has required two wars to provide us with the main lines which 
now exist to the Cape! We bave to thank the Zulu war, of more 
than 20 years ago, for the cable which, assisted by heavy subsidies 
from Government, was laid down the East Coast of Africa to 
Natal, and we have to thank the present war to a very great extent 
for the laying of the cable from England to Cape Town viá 
Madeira, St. Vincent, Ascension, and St. Helena, which was 
rendered necessary by the insufficiency of the cables in existence 
before the war broke out. Even these cables cannot be looked on 
as strategically perfect, as they both touch on foreign territory, and 
to reach Eugland bave to pass tnrough the shallow water at the 
mouth of the English Channel, the dangers attending which 
locality have been pointed out by Sir Charles Dilke. 


It might have been added that the cables to India have 
also to pass through Egypt, where once already we have had 
a lesson of how they can be cut in war time. 

In this address it is further pointed out that owing to the 
exceptional position in which some of theexisting cable com- 
panies stand, by virtue of the large subsidies and favourable 
agreements which they have succeeded in obtaining from the 
Home and Colonial Governments, their position is practically 
unassailable by unaided private enterprise, and that therefore 
as a remedy a complete system of State-owned cables should 
be established, as private competition has been put out of the 
question by the action of Government in the past. 

We make the following extract from the address above 
referred to :— 


To say nothing of the many other advantages which attach to 
cables belongiug to the Government, we have the important fact 
that when such cables are also constructed by the State, the capital 
required can be raised at a low rate of interest; that the various 
expenses connected with company promotion are done away with, 
also that the cable can be bought in the best and cheapest market, 
and be made of the best material, and in the best way ; and farther, 
that the Government will be spared the expenditure of the large 
sums which, ав we have seen, are frequently paid away in subsidies, 
besides whicb, large dividends will not have to be forthcoming. 
Beyond all thie, it will be unnecessary to lay aside large sums to 
reserve, as is at present done by most of the companies, a reserve 
which they use as a war-chest with which to defy or crush com- 
petition; and lastly, the Government could also devote to the 
reduction of rates, the large sums which the companies at present 
expend out of earnings to extend their systems of cables. 

These are the more direct and obvious advantages of State- 
ownership, but they аге by no means the most considerable. With 
the cable systems of the British possessions under Government 
control, the tariffs could be so regulated and so much reduced, that the 
lines will be thrown open to the use of multitudes of our fellow- 
subjects, to the undoubted advantage, commercially and rocially, of 
all tbe individuals concerned, and thus these cables will become & 
guarantee for the solidarity of tbe Empire in securing tbe per- 
feotion, as far as it is humanly possible, of this adjunct of defence 
and offence. 


It has been urged that one great advantage of private аз 
opposed to State ownership of cables is that the companies 
act asa buffer between the Governments interested, where 
cables touch on soil other than British, but that this argu- 
ment is a futility is proved by experience, as there are at 
present some 1,200 miles of cable which His Majesty's 
Government. owns in common with the German, French, 
Dutch and Belgian Governments. 

As an example of the lack of foresight shown by the 
Governments when aiding the existing companies to fortify 
their positions, we tabe the following from the address with 
which we are dealing :— 

As the original cable laid (in 1871) from Java to Australia was 


not working satisfactorily, the Australian Governments, to procure 
the duplication of this faulty line, agreed (in 1879) to pay the 
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company concerned an annual sum of £32,400 per annum for 20 
years. Now this sum was sufficient —if the Governments interested 
had undertaken the work themselves, and borrowed the requisite 
capital at 34 per cent., to have furnished the interest on a loan, 
and also to have established a sinking fund to replace the original 
capital in 20 years, the capital being £160,500, which is some 
£285,500 more than the cost of the cable in question, so that the 
Governments practically paid nearly three times the price of the 
cable! Ihave taken the value of this cable at the rate per mile 
given by the same company, as the cost of tbeir new Hong Kong- 
Labuan-Singapore cable. Inthe above figures we have not included 
the large am:unts to the credit of this cable from tr ffic earnings, 
after paying all working expenses. 


From the above it will be seen that the necd for a more 
intelligent State intervention in cable matters is a pressing 
one. 

The reluctance which the telegraph companies display to 
reduce their charges to meet the claims of the public and 
the expansion of trade, when free from the healthy tenic of 
competition, has become proverbial. 'They have only sur- 
rendered under the greatest pressure of public opinion and 
the dread of the impending construction of the State-owned 
Pacific cable. The reduction of the rate to India, which on 
the first of this month was fixed at 2s. 6d. per word, after 
having remained stationary at 4з. for the last 16 years, has 
only been brought abont by the very strong recommenda- 
tions of the Inter-Departmental Committee. 

This reluctance to meet the growing requirements of the 
conimunity is all the more inexplicable, when we find that 
in the past almost every reduction in rates has resulted in a 
largely increased revenue to the companies. 

Sir Edward Sassoon has formulated a scheme of State 
ownership in which much detail is given. This idea, which 
is, it appears, only put forward as a reasonable basis on 
which the matter may be discussed, contemplates the laying 
by the State of some 22,000 miles of cable, and the purchase 
of some 59,000 miles of cable already existing, assuming, in 
the case of these latter, a term of 30 years as being the life 
of a cable. The total expenditure to the State is estimated 
at about E88, 000, 000. That the above estimate is a reason- 
able one we gather to be the case from the remarks of the 


chairman of the Telegraph Construction and Maintenance 
Company, who a fortnight ago, when recommending to his 
company a dividend of 20 per cent. for the year, and a sum 
of £91,000 to be carried forward, said in reference to the 
above scheme, that the price suggested as that at which to 
purchase the cables of the companies was “a very high 
figure.“ Sir К. G. W. Herbert should certainly be an 
authority on this subject, being not only the chairman of 
the company which makes and sells these cables, but also a 
director of one of the large purchasing companies. 

Should the companies not fall in with the views expressed 
as to purchase, there is, of course, nothing to prevent the 
State from establishing a complete network of cables quite 
independent of those which already exist. 


COMPARISON OF NERNST AND OTHER 
ELECTRIC LAMPS. 


ТнЕ Nernst lamp has now reached a state of development, 
both in this country [U.S.A.] and abroad, where it may be 
seriously compared as an efficient electrical illuminant with 
incandescent lamps and with high tension and low tension arca. 
It is difficult in а comparison to ascertain which type of 
lamp under like conditions will give the most favourable 
resulta from the viewpoint of economy, on account of the 
comparatively large differences between the specific efficiencies 
of single lamps of the same type... 

In making comparative tests certain standerds should be 
used, which should correspond with empirically determined 
mean values. Such a comparison is made by a writer in the 
Elektrotechnischer - Anzeiger. He assumes that an incan- 
descent lamp averages 3:25 to 3°75 watts per effective 
spherical candle, an open arc lamp 1:50 to 2 watts, an 
enclosed arc lamp 2:40 to 2:80 watts and a Nernst lamp of 
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the larger type, 2°15 watts. The arc lamps are supposed to 
be of a medium or small type, with nearly transparent 
globes. In Table I. are given the results of the investiga- 
tions of the writer and other authorities on arc lamps. 

Of importance in this table are the values of the specific 
consumption of power. The enclosed arc lamps had inner 
and outer globes of translucent glass. The Hefner candle is 
used as the unit for the candle-power measurements, It is 
apparent from the table that the Nernst lamp, with a watt 
consumption of 2°15, ranges in consumption of power 
between the arc lamps of high potential (enclosed arc) and 
those of low potential. 

Considering in the case of arc lamps the consumption of 
carbons, the replacing of globes, repairs and cleaning; in 
the case of Nernst lamps the replacing of glowers and the 
very small amount of repairs and maintenance, and in the 
case of incandescent lamps, the renewal of lamps, the data in 
Table II. have been compiled. | 

The depreciation and interest on the investment are 
figured together at 15 per cent. in the case of arc lights. 
The prices for carbons are average market values in Germany 
for the better grades.  'The cost of energy is taken at 
65 pfennigs (15:5 cents) per kilowatt-hour and labour at 
30 pfennigs (7:1 cents) per man per hour. The prices for 
the Nernst lamps and the reserve glowers are those of the 
Allgemeine Elektricitits Gesellschaft, of Berlin. The pos- 
sible differences of the respective costs of installation, &c., 
have been neglected, as too small factors. A life of 330 
hours i8 assumed for the Nernst lamps and 600 hours for 
the incandescents. 


ARMATURE INTERFERENCE AND BRUSH 
POSITION. 


By H. M. HOBART. 
(Continued from page 321.) 


BACKWARD Brusu LEAD IN GENERATORS. 


All the preceding propositions have evident present com- 
mercial interest, and have been substantiated by actual 
experimental tests. The writer is convinced, however, that 
we have now so much more definite knowledge of the condi- 
tions relating to the general subject of reactance voltage, 
brush position, and commutation as to justify giving most 
serious consideration to а proposition which would, a few 
years ago, have been necessarily dismissed as pcssessing no 
prospect of commercial practicability. 

It has already been demonstrated that the reactance 
voltage may be made so low as to permit of departing 
altogether from the principle of employing an impressed 
magnetic field to reverse the current in the short-circuited 
coil, This has been done in cases where the conditions: are 
inherently less trying, as in railway motors, where, as already 
described, the frequency decreases with the load, and in 
rotary converters, where the armature reaction is, at unity 
power-factor, practically absent. We should now go a step 
further, and, employing very low reactance voltage per 
segment, give the brushes a suitable negalive lead, thus 
enabling the armature magneto-motive force to supply, wholly 
or in part, the desired compounding or over-compounding in 
proportion to the current output. With armatures of suffi- 
cient strength, estimated in terms of the armature ampere- 
turns per pole-piece, we may dispense altogether with the 
series winding on the magnet poles and derive the com- 
pounding from the armature current, certainly a very 
suitable method from the standpoint of the consideration 
that the required magneto-motive force is supplied in the 
armature winding itself, where we wish the increase to be 
proportional to the current output; and, furthermore, the 
method should lead to a very appreciable saving in copper 
and iron, since the series coils are dispensed with. ard the 
magnet core may be proportiorately shorter. The ОК 
losses in the series coils are also avoided. 

A machine most suitable for this purpose would, in the 
writer's opinion, be characterised by an armature short 


axially (i.e, in the direction of the baft) and of large 
diameter, with very many rather narrow segmenta and gene- 
rally but one turn per segment.* The magnetic and current 
densities would be extremely high, ehiefly for the purpose of 
obtaining the lowest practicable reactance voltage; this 
would, however, have the further advantage of resulting in 
a machine of very moderate first cost, due to the high 
armature strength and high current density, although of 
rather low full-load efficiency. The efficiencies at light 
loads would tend to be higher than in customary types, as 


the weight of armature laminations would be so low that 


even with the comparatively high specific loss in the iron, 
the total core loss would be fairly low. Backward lead 
machines should be built with very strong armatures, as this 
serves to produce the necessary magnetisation with a mini- 
mum number of segments backward lead, and also greatly 
simplifies the problem of obtaining a design with a very low 
reactance voltage per commutator segment. 

The results obtained by the writer have been extremely 
satisfactory as regards the power of low reactance voltage 
machines to carry great overloads without sparking, with 
the brushes in the geometrical neutral. position. These 
machines had comparatively weak armatures, and hence 
would not have compounded with negative lead, although 
tests on them, in this respect, would have revealed a still 
farther improvement in their inherent regulation. The 
observations, however, strengthen the belief that magnetisa- 
tion by strong armature and backward lead may be 
made thoroughly consistent with satisfactory commuta- 
tion without departing from ironclad constructions, and 
such constructions might continue to be found preferable 
even for backward lead generators. There are, how- 
ever, directions in which we may still further decrease 
the reactance voltage, and if such further decrease 
should be found necessary, the construction would be on the 
following plan: In addition to the short, large diameter 
armature and commutator, the numerous commutator 
segments and the high magnetic flux and current densities, 
the armature conductors would be of stranded copper located 
at or near the armature surface. This could be arranged 
mechanically as strongly ав if the conductors were embedded, 
by having non-magnetic manganese steel, low conductivity 


Sogments backward lead 


Segments forward lead 


Fig. 2.—ExcrrATION CURVES FOR 110 TERMINAL VOLTS AND 
700 R. P. M.; FIELD EXCITATION PLOTTED AGAINST BRUSH POSITION. 


uiscs projecting above the surface of the effective laminations 
at several points of the length of the armature. These discs 
would be constructed of such shapes as to, at the same time, 
serve to provide ventilating ducts at their sides, The non- 
magnetic discs would have suitable numbers of equi-spa 

slots, just like ordinary armature discs for slotted armatures. 
By these various means it would become easily practicable to 
secure reactance voltages of one-half, or even less, of those 
in good machines of the usual constructions, Relieved of 
the necessity of finding room for the series coils on the 
magnet cores, one could afford to increase the amount of 
shunt copper, thus overcoming the longer air-gap and the 
) ã] ĩitxſä%ſU⁰öͥù⁰ ³ N P 8 


* The practicability of employing but one turn per segment is 
of course increased, the larger the normal output and the lower the 
normal voltage. 
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high densities generally. There should be a wide neutral 
zone, the space between pole tips not being more than, say, 
50 per cent. of the pitch. "This last point is one of some 
interest. In the testa on the 17-kw. dynamo, of which some 
of the results were given in fig. 1, observations taken with a 
still greater negative lead —2), segmente—showed an increase 
in the excitation required for maintaining the voltage. This 
was evidently due to the insufficiently wide neutral zone, as 


sparking. 


Limit of visible 
sparking. 


Segments lag. 


Segments lead. 


Fia. 3. 


a consequence of which, with the larger backward lead, the 
armature coils failed to embrace the total flux entering the 
armature per pole-piece, or, rather, in that position, part of the 
flux from two poles of opposite polarity entered the armature 
coils. The results are given in fig. 2. 

Such a project is more difficult to consider, because the 
experimental work available on commutation and regula- 
tion, although extensive, does not, to the writer’s know- 


Ш — 500 volts at commutator. 
uJ 
2 800 ,9 n d 
« 
100 А] ?3 
Segments lag. Segments lead. 
Fia. 4. 


ledge, yet include curves bearing on the points of the greatest 
interest for this purpose. Tests on the lines indicated by 
the accompanying hypothetical curves (see figs. 3 and 4) would 
be of especial value. 

(To be continued.) 


THE TESTING AND MANAGEMENT OF 
ELECTRIC MOTORS. 


By P. T. WHITE, Wigan Electricity Works. 


(Continued from page 9.) 


WITH reference to compound motors, it may be useful to 
bear in mind that, unlike compound dynamos «i/h 
the same connections, the field magnets receive the difference 
ouly of the effects of the shunt and series windings. There 
are, notwithstanding the loss in efficiency, certain advantages 
to be gained by the employment of these “ differentially- 
wound" motors, even though the demagnetisipg coils may 
have, and, indeed, often have in practice, a value of one-fifth 
of the magnetising coils in ampere-turns. This statement, 
however, must not be taken to imply that the field- magnet 
losses are proportionally so high, as in such calculations the 
demagnetising effect of the armature with negative brush lead 
must be taken into account. In all compound motors the 


- Limit of very light 


. for testing purposes when starting up new work. 


ampere-turns of the shunt, and consequently its magnetising 
effect, must preponderate. | 

In the coupling up of these motors, if any doubt exist in 
the mind of the motor installer as to the proper connections, 
he can easily assure himself by starting up with the “shunt” 
out. The motor will then, following.the law of the series 
machine, run in the reverse direction. The fact that the 
torque of a series motor depends only on the current will, if 
kept in view, make him careful in the matter of speed. 

One of the greatest obstacles in the path of the man of 
little experience in the employment of motors for power 
purposes is the correct estimating of the power required for 
various drives, and it may be said in nearly all cases he will 
err on the wrong side—insufficient power. In these circum- 
stances it may be some consolation for him to know that he 
is in the company of many machine tool makers and manu- 
facturing engineers, whose conservative opinions on this 
subject are a matter of wonderment to the initiated. An 
ammeter—for convenience one of the shunted type is to be 
preferred—should always be employed in the motor circuit 
It will be 
found extremely useful. 

It has been said, and the fact is so obvious to the expe- 
rienced that some apology is necessary for its reiteration, that 
the efficiency of a motor falls with increase of load. For 
this reason it will be evident that an ammeter reading, as an 
indication of power required, is apt to be misleading. А 
four-horse motor overloaded to, say, 80 per cent. of its rated 
power, will not give by any means the same reading as a ten- 
horse on the same load. This should never be lost sight of. 

There can be but little doubt that considerable laxity 
prevails as to the proper application of apparatus designed 
to safeguard motor circuits. І have no intention of dwelling 
upon that vexed question, the type of starter to employ, but 
I shall go so far as to say that experience has taught me to 
favour those types employing wire resistances, Liquid 
startera, of which we heard so much some years ago, are 
subject to many vices, principal among which are :— The 
r creeping " of the solution ; the uncertain action of their 
“air” and “oil” valves; their low insulation; ‘dead 
shorting " of the motor armature owing to misconception of 
the position of the starter handle; the absence of “no 
voltage " releases, &c. It is now, however, pretty generally 
specified by supply engineers that starters should be equipped 
with ©“ breakers for low volts and overloads. Also it may 
be said that maximum circuit-breakers having a time lag are 
beginning to be looked upon with favour. 

While upon this subject of starters, I feel compelled to 
utter a protest against the many vile contraptions, mostly of 
foreign origin, which are, from time to time, so successfully 
foisted upon the British market. It is an affront to the 
commercial ability of our home manufacturers—who cannot 
even advance the plea that these apparatus are cheap— 
and also, in no small measure, to their responsible engineers, 
whose remissness in the matter of the small details which go 
to make their productions a success is altogether unaccount- 
able. "These strictures apply, not only to starters, but to 
many other forms of apparatus and accessories in general 
use. We are all familiar with the sweating socket or 
the screw terminal, intended to take, say, a }% cable, 
which by no earthly means can be made to accom- 
modate one half the number of conductors: the circular 
insulating bushing which naturally slips round though it 
should not: the absence of lock-nuts in many places where 
they should be: the tiny screw, which vibration and excessive 
strain soon depose from its position : the un-get-at-ableness— 
without pulling to pieces the whole apparatus—of many 
parts, which should be easy of access, and so on. 

English designs of starters are, as a rule, on good lines. 
Their chief object seems to be the starting of a motor, even 
under load, so that the armature current can never exceed a 
certain figure, which figure is usually taken to represent the 
rated amperage of the machine. ln the achievement of this 
object, however, they frequently get burnt out. This 
usually occurs when the starters are in frequent operation 
with little or no time between each operation. Some firms 
of the invasion type claim that their starters cannot be burned 
out, and they are right in their contention. Nevertheless, it 
is better to burn out the starter than the motor. 

It is, however, in the matter of fusible cut-outs that the 
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greatest laxity prevails in supply stations. I think I can 
best illustrate my meaning by giving a hypothetical case. 
Let us say that a corporation is called upon to supply energy 
for 10 motors ranging from 1 H.P. up to 50 Н.Р. for one 
workshop. Let us further assume that the assistant making 
the official inspection decides upon putting а 200-ampere 
fuse into the service boxes, Now, if the motors are the 
property of the corporation there is set up a condition of 
affairs tending to abuse. I have seen stout and substantial 
iron wires in 1 н.р. fuses. The moral of all this is that 
service fuses should be “ wayed " for the number of motors. 
‘they control, and carefully sealed up. Little or no depend- 
ence should be placed upon exposed circuit-breakers, as they 
are always liable to be tampered with. 


(To be concluded.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4,581. “А new or improved method or means for securing fastening or lock- 
ing cap or top to glass in the construction of incandescent lamps." J. THORN- 
HILL. February 24th. 

4,593. “Improvements in annunciators." F.B.HErzoc. February 24th. 

4,t96. “Improvements in electric automatic switches for motor-starting 
rheostats and the like.“ E. B. WEpMonE. February 24th. 

4,608. An improved receptacle for watches in connection with a source of 
electric light." C. ARNOLD. February 24th. (Complete.) 

4,628. “Method of cutting out large quantities of electrical energy, in parti- 
cular when of high voltage." SirxENS Bros. & Co., Liaitep. (Siemens and 
Halske Aktien Gesellschaft, Germany.) February 24th. (Complete.) 

4,681. ‘*Improvemeuts in mantles or coverings for carbons of electrio arc 
lamps.” C. D. ABEL. (Gebruder Siemens & Co., Germany.) February 24th. 

4,640. “Improvements in or relating to enclosed or open type arc lamps for 


working on the direct or alternating current circuits." D. R. BROADBENT. 
February 24th. 


4,645. “Improvements in the manufacture of rail bonds for electric rail- 
ways." G. G. M. Harpincgam. (Felten & Guilleaume Carlswerk A. G., 
Germany.) February 24th. 

4,648. “Improvements in electrical cut-outs or fuse boxes, feeder pillars, and 
other devices for the inter-connection of a number of conductors.” F.A. 
PockLiNGTON, February 24th. 

4,664. “Improvements in electroliers.“ 
February 2th. 


4,704. ©“ ak ta ye in the poles of dynamo-electric machines and 
motors.” W. R. У. MARSHALL. February 25th. 

4,720. An improvement applicable to the trolley poles of electric cars.“ 
W.BvckLEy. February 25th. 

4.729. oe eie: in and relating to electric incandescence lamp- 
holders.“ С. E. KNowLes. February 25th. (Complete.) 

4,754. “Improvements in field magnets for dyn&mo-electric machines or 
electric motors." R. LUNDELL. February 25th. (Complete.) 

4,755. "Improvements in incandescent electric lamps." 
February 25th. (Complete.) 

4,763. “Improvements in arc lamps." W. CnupGiNoGTON. February 25th. 

4,782. “ Improvements in telephones." A.B. TuhIN I. February 25th. 

4,783. Improved switch for operating electric curronts. F. RAWLINGS. 
February 25th. 

4.798. “Improvements in inter communication 
T. 8LOPER and I. H. Parsons. February 25th. 

4,794. “Improvements in cut-outs for use in connection with overhead 
conductors for electric traction.“ J. F. Macoris. February 25th. 

4804. ''Improvements in high voltage electric interrupters.” О. KoNITZER. 
February 26th. 

4,805. "Improvements іп 
February 25th. (Complete.) 

4,819. 'Improvements in brakes for dynamometers." J. Ермоктом, 
A Purpom, J. W. Dawson, and Epmonpson & Prox, Limirep. February 

th. : 

4,861. Improvements in devices for overcoming alternating electric 
currents in direct current circuits.” A. N.GorTENDbomr. February 26th. 

4,865. Improvement in automatic circuit breakers of induction apparatus.” 
V. Влвкето. February 26th. 


4,871. Duplex link chain for electric fittings.” 
February 26th. 


4,896. "'Improvements in or relating to induction coils." 
February 26th. 


4,936. “Improvements in or connected with conduits or pipes for electric 
cables and the like." W. Oares. February 27th. 

5,010. “Improvements in electric meters." А. BLANCHET. February 27th. 

5,018. "Improvements in the construction of two-tluid electric batteries.” 
J. W. McKenzie. (La Bocieté Anonyme L’Eclairage Electrique sans Moteur, 
Belgium.) February 27th. 

5,032. “ An improved clectric pole-change for use in railway signalling.“ 
J. P. O' DoNNELL and E. C. Irving. February 27th. 

5,013. An improved trolley frame or bracket and head combined for ure in 
electric overhead traimicars and the like.“ W. Hunt. February 23th. 


E. J. WILLIAMS and A. N. RYE. 


E. McOvar. 


telephone system.“ 


electro-dynamometers.”’ К. ZIRGENBERG. 


M. RalLixd and G. H. IDE. 


G. Bowron. 


5,057. Inprovements in and connected with telephone transmitters or 
microphones." Н. OrrtNHEIMER. (А. G. Mix & Genest, Germany) Feb- 
ruary th. 


5,065. “Improvements in overhead electric trolley wires." 
February 25th. (Complete.) 


9,071. A combined arm rest, memo. paper, and pencil ho'der for telephones, 
and the like.” J. Evrnrrr, February th. 


5, 3. A maximum demand indicator for electrical supply." T. W. Graves. 
February? th. 


J. P. Crisp, 


5,095. "Improvements in conductors for electric traction.” E. Н. TYLER, 
February 28th. ' 

5,1083. An improved method of and apparatus for connecting the conductors 
or armour of electric cables and the like to junction boxes, earth plates and 
other parts." CALLENDER's CABLE AND Construction Company, LDUTED, and 
J. C. A. Warn. February 28th. (Complete.) 


5,104. "Improvements in the electric arc in electric arc lamps.“ La Societe 
G. кт P, ре MestraL. (Date applied for under Patents Act, 1901, September 
4th, 1901, being date of application in France.) February 28th. (Complete. 

5,118. Manufacture of new or improved material suitable for clectricai 
insulating purposes.“ J. G. Maanpr. February 28th. 

5,129. “Improvements in electric commutators.” 
28th. (Complete.) 

5,181. “Improvements in the electro-deposition of metals." 
CoLEs & Co., LiMiTED, and 8. CowrER-CoLEs. March Ist. 

5,147. “Improvements іа and relating to electric trolley collectors." E. W. 
Wynne. March lot. 

5,190. “Improvements in and relating to electric switches and to combinu- 


tions of the same with wall-plugs and the like." A. Vanpam and T. Н. Marsu. 
March 1st. 


5,211. "An improved manufacture, or production of electrical conduits, 


drain-pipes, and the like." R. LaàwroN and Тнк ALBION Сілу Cosas. 
March 1st. 


W. Lorwen. February 


S. CowrrEi:- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 899, High Holborn, W.C., and at Liverpool, price, post free, 9d 
(in stampa). 


10,312. “improvements in and connected with wireless telegraphy.” C. E. 
Wilson, U.S.A. Dated June 5th, 1900. Systems of wireless telegraphy, in 
which the aerial portions are arranged as far as possible from the signalling 
instruments by means of captive balloon or box kites. A captive balloon 15 
arranged with the vertical aerial wire syrmounted witha ball and connected to 
the secondary of tbe transformer in the car tbrough а vacuum tube. Two 
transformers are shown in this arrangement, the secondary of the signalling 
transformer being connected to the primary of the aerial transformer; both 
secondaries are connected to earth. When only one transformer (acria! 
is employed, two separate connections with the balloon are necessary. 
4 claims. 


10,270. “Am arra ent im voltalo battery for use im fixing explosives." 6. 
Evans. Dated June 5th, 1900. Relates to batteries for shot-firing or blasting in 
mining, quarrying, or like operations, and has for its object to prevent accidental 
ignition of the charges. For this purpose, the terminals have flat or other 
suitably-shaped heads which offer no place of anchorage for the cables or wires, 
which have to be held against the terminals by hand in order to maintain the 
contact. The battery is provided with straps so that it may be slung over the 
shoulders. 1 claim. 


0,273. “improvements in controller regulators for electric motors.” Н. J. 
Had a. Dated June 5th, 1900. A йм уем for electric motors is provided 

‘with mechanism for ensuring a step-by-step movement of the controller handle, 
which only permits the movement from step to step after a pause, the length 
of which may be prearranged by в suitable adjustment of the apparatus. 
8 claims. Я 


4 10,312а. “ vements in and connected with electrio wireless signalling.” 
С.Е. Wilson, U.S.A. Dated June 5th, 1900. Buoys are provided with automatic 
alarm apparatus for emitting code signals by wireless нрав шв for indicating 
their individuality. The buoy is preferably provided with two external 
electrodes immersed in the sea-water, but may have an interna! battery either 
auxiliary to or in substitution therefor. The generator is connected ina 0 
circuit with the primary of an induction coil, & driven code contact whecl ant 
an electrolytic or other interrupter. The secondary of the induction coil is 
connected to & radiating rod and ball surmounting the buoy and to the earth 
or water. 4 claims. i 

18. ‘Improvements in electric storage hatteries and conducting plates therefor.” 
4. U. Fel. (8. L. Wiegand.) June 5th, 19009 Relates to that form of plate or electrode 
which consists of a conducting plate having different polarity on opposite sides, 
and the invention consists broadly in insulating the opposite sides of the plate 
from each other by liquid or fusible materials which are p'aced in & 1 
troughs formed in the iim of the plate, the troughs being protected from the 
entrance of electrolytic liquid. 14 claims. 


10,318. “improvements In slectric storage batteries." J. C. Fell. (S.L. Wiegand, 
0.8.4.) Dated June 5th, 1900. Relates to plates or electrodes which . 
of a conducting plate having active material of different polarity on its opo! € 
sides. The invention consists in making the plate with a hook-shaped mm, 
around which is cast & fusible frame of insulating material composed of e ' 
resin, tale, and wax, but the sulphur and the tale may be omitted. * Dc 
frame may be made with tongues and grooves, to facilitate the eus 
together of the electrodes in a superposed series, and is also provided. 1 5 
flange which forms a boundary for tbe active material which is sprcad a a 
enclosed space. On the active material which is spread on the upper side | 
the plate is placed a layer of absorbent material, such as carbon СГ san 
which is saturated with the electrolyte. A sheet of asbestos, felt, or paper ee 
be placed on the material, and another layer of absorbent material is р 105 
on it. Vents connected to pipes are made in the frame, and serve ue e 
supplying electrolyte and as gas exits. If the tubes are ir ade of cor. PER 
material, they are insulated from each other, and may be used as A be 
to test each electrode and locate any fault. If the tubes are made of insu aid 
material, they may be filled with a conducting liquid for the a 
purpose. When a battery composed of a superposed series of these d" 
trodes is in transport, they are placed in a case into which is then poor 
& non-conducting liquid, such as oil, paraffin, a mixture of oil-resin, OF А 
composition more fusible than that of the frames which, if a rim 8 1907 
crack or break, prevents the outflow of the electrolyte, and the Lore ae a 
short-circuiting which would then occur. Clamps and screws, ОГ 1 5 (he 
weights, are used to hold the rims in close contact with esch other 
casing. 8 claims. 


10,323. ''improvemente in tolephons cables and in apparatus for им 
same." H. Cassirer. Dated June Sth, 19°0. Conductors for use in hn toe 
&c., circuits are provided with open spirals of straw, paper, &c., Mer 
conductor and the insulating envelope. An apparatus for applyinz such к 
and at the same time twisting it into a tube or cord, is as follows: The ae dias 
passes through a fixed tube mounted ina bracket, and having & a 16 
The dise rotates on the tube, and carries a spool of paper, dc. The ty 
axially rotated by means of the cord, 8 claims. 


: ath 
10,348. ''An improved electro-magnetic molor." J. van der Ploeg. J te 
1900. The motor consists of a pair of electro-magnets attached to au 1 ж 
beam, and а second pair of fixed electro-magnets arranged opposite s NI 
pair. The upper magnets are excited so as to produce like poles 0% К nu: ate 
current supplied from a battery in the manner shown, The lower mag 9 188 
excited so as to produce unlike poles by a current derived from the n геод 
and the direction of this current is pericdically reversed by means of spri ae Te 
tacts actedon by a switch lever. To increase the force of attraction м шшр. 
magnete, these cores are tapered at the ends so that they overlap cac 
3 claims. 
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M ARCH 21, 1902. 


No. 1,269. 


THE LONDON COUNTY COUNCIL 
ELECTRIC SUPPLY BILL. 


IN our comments upon the promotions of Bills and Pro- 
visional Orders—Nession, 1902 (ELECTRICAL REVIEW, 
November 29th, 1901), we pointed out that the London 
County Council were making “а bold attempt to convert 
all the electric supply business of the County of London 
into municipal undertakings," and the Bill for constituting 
this gigantic monopoly has actually passed a second reading 
in the House of Commons, in spite of the opposition of the 
Board of Trade, and the votes against it of all the members 
of the Government who were present. 

The majority in favour of the Bill was composed of a 
remarkable combination of the Socialist party, headed by Mr. 
Lough and Mr. John Burns, and a large number of sup- 
porters of the Government representing metropolitan and 
other constituencies. 

Mr. John Burns explained that under the Bill the power 
sought was simply to do by a combination of Borough 
Councils what each could already do separately within 
its own area, He assured the House that the London County 
Council did not wish to be the electric lighting authority 
for the whole of London; but, if that be the case, it is 
hardly consistent with his own desire to see all trade munici- 
palised; nor could the comprehensive scheme contemplated 
lead to any other result than a huge monopoly con- 
trolled by amateurs at the risk of the ratepayers. 

The President of the Board of Trade pointed out the 
difficulty of carrying out the complicated scheme proposed, 
and practical men know that it is impossible. 

In moving the second reading, Mr. Lough explained that 
purchase within the area of the London County Council, 
under the Acts of 1882 and 1888, was inoperative, 
because more than one company had powers to supply within 
the same district, and others had their generating stations 
outside any of the areas, Does Mr. Lough wish to alter 
these arrangements? Does he desire to put an end to 
that wholesome competition between companies, which 
proves how absolutely absurd it is to claim for muni- 
cipalisation of electric lighting that it will destroy company 
monopolies ? . 

Of course, there never has been, nor can be, any company 
monopoly, but in advocating municipal trading it has been 
the favourite argument that it is intended to prevent any 
more company monopolies, and yet here is a Bill being pro- 
moted ostensibly to put an end to company competition ! 

The Bill provides for the purchase of the generating 
stations of power companies, established within ог without the 
County of London, which supply authorised undertakers 
only ; a monstrous proposition, showing how little the business 
is understood or has been thought out. 

The promoters of the Bill appear to have some glimmering 
perception of the change which is coming over the business 


of electrical supply by the adoption of long-distance trans- 
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mission of electrical energy, and the ultimate conversion 
of most of the present generating stations into trans- 
forming and distributing works only. They think, 
therefore, that they ought to possess power to buy up 
any power station, although established outside the 
charmed area constituting their own little borough ; but it 
does not appear to have occurred to them that one such 
station may be supplying an area of 350 square miles, of 
which their district forms a very small part. Under 
such circumstances, the price to be paid for com- 
pulsory purchase, with due regard to severance, would 
astonish the enthusiastic Borough Councillor, who talks £o 
glibly about the “provision for purchase of generating 
station of company supplying authorised undertakers.” 

The Bill is alleged to be the result of a conference 
between the London County Council, the City Corporation, 
and the local authorities, who unanimously agreed to the 
suggestions embodied in the Bill. We suggest that before 
Parliament becomes a party to any such scheme a referendum 
to the ratepayers would be desirable. There is no urgency 
in the matter, as none of the provisions of the Bill are to 
come into operation until the year 1931. 

Everyone knows how apathetic the ratepayers are, and 
the small number that take any personal interest in the 
selection of their local authorities ; but they ‘are beginning 
to understand the question of municipal trading in 
electricity, and as the financial failures are published in 
the accounts of nearly every town which has undertaken it, 
other ratepayers pronounce against joining in the crusade for 
preventing private enterprise from exercising a legitimate 
business, and providing what is required without risk to the 
public purse. 

The Bill of the London County Council deserved a fuller 
and more exhaustive discussion in the House, and it is most 
important that it shou'd be thoroughly dealt with in Com- 
mittce, for which purpose all the companies affected should 
confer at once, with a view to combined action. 

Mr. Bryce suggested a reference to a Select Committee 
because of the impossibility of the House dealing with the 
Bill as it ought to, and we shall be much surprised if 
such a tribunal sanction any proposal of this nature. 

The London County Council might study with advantage 
what is taking place in the East Middlesex district. Last 
year five contiguous Urban Districts combined to promote a 
Bill for a joint municipal supply of electricity for Tottenham, 
Edmonton, Enfield, Wood Green and Southgate, and the 
advocates of the scheme impressed upon the ratepayers the 
absolute neccssity of such a comprehensive scheme for 
obtaining a supply upon cheap terms, but so opposed were 
the ratepayers to any speculation of the kind, that on polls 
under the Borough Funds Act the scheme was defeated by 
large majorities and abandoned. 

Notwithstanding this decision—which was accepted by 
Enfield, and arrangements made for the supply of that town 
by a company—Tottenham, Edmonton and Wood Green are 
applying for provisional orders for isolated stations to supply 
their several districts, after having assured the ratepayers 
that such schemes were uneconomical. It is not to be 
wondered at that the ratepayers are up in aims, and 
have requisitioned the Urban District Councils to submit 
the matter to their constituents, but without success. 


` 


Meanwhile the North Metropolitan Electric Supply Com- 
pany are endeavouring to meet the position by applying for 
power to distribute energy in the districts in question, 
and it is understood that the matter will be dealt with by a 
special Parliamentary Committee. 

The approaching elections in the East Middlesex district 
are turning upon the question of municipal trading in 
electricity, and the results will be watched with interest, 
especially at Hendon, where the grant of the loan for carrying 
out the provisional order depends upon the result—the 
Local Government Board havirg postponed a decision until 
the elections are over. This isa step in the right direction, 
as it indicates on the part of the department a desire to 
respect the wishes of the ratepayers. 


WuatT has become of the committee 
appointed to deal with the question of 
electrical legislation? Mr. Madgen read his paper on “The 
Electrical Power Bills of 1900—before and after about 
13 months ago, and more than a year since, a committee 
was appointed and evidence taken. Great dissatisfaction 
is said to exist at the delay in issuing any report of the 
proceedings of the committee. 


SS — —ẽẽ̃— —— i 


Electrical Legislation 
and the I. E. E. 


The Second Automobile Exhibition in New Tork. — 
Some details of the exhibits at the above show may be 
interesting to electricians. The new Edison cell was ex- 
hibited, the cells shown being 30 cm. high, 5 cm. broad, and 
17:5 cm. in length. They weighed 3'4 kgs, and were said 
to yield 120 watt-hours, or 1 B. k. .- hour per 207 kgs 
of weight. The Porter Battery Company, of Chicago, and the 
Hydra-Double Battery Company, of New York, each had exhibits 
of their special manufactures. The latter company make a 
half-dry element for ignition purposes. The Electric Vehicle 
Company showed а light electric car, or " Runabout,” 394 kgs. 
only in weight, provided with a battery of 40 of the new 
“ Exide " cells, capable of driving the vebicle 64 kms. at a speed 
of 22 kms. per hour. A larger catriage by the same firm weighed 
754 kgs. The American Bicycle Company exhibited a business 
wagon, with two motors, and an 80-volt battery of the Bperry type 
of storage cell. A “Runabout,” by the same company, weighed 
450 kgs., and carried a 30-cell battery, with a discharge capacity of 
125 ampere-hours. With this carriage a speed of 27 kms. per hour 
could be attained, with a current consumption of 28 amperes. The 
motor was of the six-pole D type, and three speeds could be obtained 
by the various methods of connecting up the battery to the motor 
windings. Tbe Baker Motor Vehicle Company showed a light 
Stanhope carriage, weighing 405 kgs. The battery of 10 cells was 
built with Planté plates, and sufficed to drive the vehicle under 
normal road conditions, 64 kms., on one change. It weighed 
140 kgs. The controller permitted three speeds to be obtained. 
The same firm exhibited three other electric. carriages or “ Run- 
abouts.” 


The Peigne Accumulator Cell.—A new type of 
accumulator plate, called the “Peigne,” was described in a recent 
issue of the Centralblatt fur Accumulatoren und Elementenkunde. 
The positive and -negative plates consist of cast-lead strips, 
both faces of each strip being covered with right-angled 
corrugations. After pasting the strips are bound together into a 
composite plate, the width of the strip being the thickness 
of the finished plate. The pocket formation of the perforations 
prevents any falling out of the pasted mass, and the swell- 
ing of the lead composition, which occurs on charging and discharg- 
ing, simply bends the strips, but does not cause the plate itself to 
buckle. These plates are made in two sizes. The smaller of these 
are intended for batteries of less than 240 ampere-hours capacity, 
whilé a larger form of plate is adopted for capacities above this 
limit. The accumulator plates are intended for use in stationary 
batteries, but a special design is being prepared for automobile 
purposes. The following are details of discharging tests with the 
smaller type of cell :— 


Period of discharge in hours ... de 3 5 10 
Amperes ... s x те ifs 33 25 15 
Volts  .. ea hs € ss 19 19 19 
Watts s об e . . 627 475 285 
Capacity in ampere-hours ... ii 99 125 150 
Energy in watt-houra ... S .. 188 237 285 
Weight of plates 28-86 kgs. 

Watt-hours per kg. of weight ... s “OS 2 98 


The "Peigne" accumulators are made by the Société Electrique 
du Nord, and fuller details concerning them will ke found in 
Eclairage Electrique, Vol. 29, p. 218. 1901. 
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ELECTRICAL SHOCKS AND THE FACTORY 
ACTS. 


THE discussion on the papers by Mr. A. P. Trotter, Major- 
General Webber and Mr. Е. B. Aspinall was concluded on 
Thuraday evening of last week at the Institution of Electrical 
Engineers and ranged round three subjects, each of which 
might have occupied the full time of the meeting. The 
medical men had в good deal to say respecting the action of 
the organs of the body and the effect of shock upon them ; 
references were made to the legislation which has brought 
generating and transforming stations definitely within the 
scope of the Factory Acts, and something, but not much, 
was said regarding electrical shocks generally. In our last 
issue we dealt in part with the papers, and especially with the 
lessons to be learned from Mr. Trotter’s demonstration of his 
invulnerability to a 500-volt battery. The discussion did 
not bring out any material point to alter our opinions then 
expressed, except, perhaps, that Mr. S. F. Walker explained 
how the Sheffield accident occurred, and showed that, in all 
probability, and in absence of medical testimony tothe contrary, 
the victim was not shocked, but stunned to death by falling 
on a concrete floor. This, however, we allude to further in 
our ** Notes" columns. 

The arguments relating to the inclusion of electricity 
works in the dangerous trades may be taken as proving the 
desirability for reasonable supervision, although, as Mr. 
H. M. Sayers put it, the training of the average factory 
inspector does not: necessarily render him the best judge of 
the precautions to be observed. Mr. Cunynghame made a 
point when he quoted the incident at the Committee on 
Railway Accidents, when a witness was asked whether, 
in his experience, he could quote one case in which the 
Factory Acts had been an obstacle to trade, and no reply 
was forthcoming. He admitted, however, that if not wisely 
administered, the Acts could be made a burden, but there 
was not on the part of the Home Office any such intention ; 
all that was desired was the safety of the workman. Mr. 
Fearon, as an inspector of factories, regarded General 
Webber's opinion as being contrary to that of the industry 
generally, and said some hard things about companies, whose 
directors would often not take precautions if they meant 
the incurring of extra cost. Consulting engineers did not 
always pay sufficient attention to safety, and resident engi- 
neers found that their opinions did not carry sufficient 
weight with committees. Then the Home Office should step 
in and support the resident engineer in getting things made 
reasonably safe. "The recommendations of the Home Office 
might be summarised under five heads :— 

(a) Earth all dead metal. 

(^) Protect all line metal. 

(r) Do no work on high-tension metal. 

(d) Safeguard men engaged near high-tension metal, and 
employ only skilled men. 

(г) Learn the methods of artificial respiration, and use 
them when necessary. 

We fail to see, however, how high-tension metal is to be 
protected. The most common high-tension board, that of 
Ferranti, Limited, cannot be made to comply with the 
rccommendations of the Home Office. Yet it is reasonably 
safe if men of the proper type are engaged as switchboard 
attendants, aud none other should be allowed on a switch 
platform. | 

Mr. H. Sayers urged the difference between a textile 
factory where women and children were employed and a 
central station. Пе also showed that in the latter a public 
service is rendered ucder penalty in the event of failure, aud 
considered that safeguards might, be proposed by factory 
inspectors which were likely to cawe breakdowns, We 
believe that tle real feeling in the industry lies midway 
between the two extremes. Engineers are anxious to render 
the employ ment in their works as safe as an occupation sur- 
rounded by high-pressure steam pipes and fittings, high- 
tersion switch gear and apparatus, complex machinery, aud 
the like, can be made; but they are not reedy to submit 
quietly to outsiders who know little or nothing of the actual 
work of running and management prescribing what they are 
to do towards tlese ends, when as likely as not so-called 
safeguards may be traps to catch the unwary and place 


obstacles in the way of men doing their work properly, thus 
increasing rather than diminishing the attendant risk. 

As might be expected, the medical gentlemen who spoke 
were down on Major-General Webber, and would have nore 
of his heresy that the heart was not a pump. Drs. Hedley, 
Legge, Lewis Jones and Henry McCluer voiced the views 
of the profession, and in general accepted Mr. Aspinall's 
conclusions, | 

We will conclude by reprinting the tables given by Mr. 
Trotter of measurements taken upon those who submitted to 
the tests he suggested on the reading of the paper. Eighty 
регзопв submitted themselves, and 170 tests in all were 
taken. The results, finger to finger, were fairly consistent, 
but from foot to foot the influence of footgear seems to hare 
had a very material bearing upon the resistances. 


Foot то HAND. 


Milliamperes No. of persons. 
taken. At 1CO volts. At 500 volte. 
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Finaer TO FiNGE3. 


Milliamperes No. of persons 
n. 


e at 100 volts. 
10 1 
15 9 
20 - 10 
2:5 7 
3:0 5 
3 А 1 
4:0 З 
45 1 
60 2 
80 1 

10 0 2 
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Milliamperes No. of persons 
taken. at 50) volts. 
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ARMATURE INTERFERENCE AND BRUSH 
POSITION. 


By H. M. HOBART. 


(Concluded from page 451.) 

Іт would be interesting, also, to have on a large 500-volt 
machine, with a very strong armature (as expressed in terms 
of the armature ampere-turns per  pole-piece), curves 
analogous to those indicated in figs. 5, 6 and 7, and the 
results corresponding to the curves of each of the two latter 
figs. (6 and 7) should be obtained for each of several back- 
ward and forward positions of the brushes. 

Some time ago, in a large central station, the writer made . 
tests on a 10-pole slow-speed (90 revolutions per minute) 
550-volt, 550-K w. generator, some of the results of which 
have a bearing on the questions raised in this article. 

Testa of the excitation regulation were made with the 
brushes set successively in the neutral position, and with 4, 
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8, and 12 segments forward lead. The results which, 
although taken very roughly and hurriedly, yield fairly 
definite values for the excitation required to maintain 550 


6000 LM ae 


12000 
Ampere turns Sen tieid epoo! 


14000 


Fra. 5.—Curves оғ EXCITATION REGULATION FOR VARIOUS 
BrusH POSITIONS. 


Volts. 


Exoitation in ampere-turns рег feld spool. 
Fia. 6.—SaTURATION CURVES. 


Amperes. 


Excitation. 


Fic. 7.—CurveEs or EXCITATION REGULATION FoR DIFFER 
VOLTAGES AND BRUSH Positions. 


volts at all loads up to one-half of full load (500 amperes), 


are set forth in Table IV. 


TABLE IV. 


Ampere-turns required for xac ree d 
650 terminal volts at no 2 ad, 1 lo саа" 


Increase іп 5 


Segments 'from no load u 
lead of 7 HACEN — оф of full load, 650 
brushes terminal volts. 
No load. i | 4 
0 7,900 8,350 | 9,200 165 percent. 
4 7,900 8,600 9,550 210 „ 
8 7, 900 8, 800 9,900 250 Ü 
12 7,900 9,150 10,500 330 „ 


While these results are of interest, it should be understood 
that the machine was one constructed on the customary lines 
at present approved for railway generators, and hence not 
such a machine as one would construct for operation with 
backward lead. For that purpose, still lower reactance vol- 
tage and higher armature strength would be required, as 
well as a somewhat smaller pole arc and many other points of 
difference to which reference has already been made. 

The following constants of the machine may be of in- 
terest ;— 


THE ELECTRICAL REVIEW. 


Armature ampere-turns per pole-piece at 

full load = 9,0 
Reactance voltage per segment at fall load — 3˙9 
Segments per poie-piece — . = 90 


Mean pole arc in per cent. of polar pitch... = 62 per cent. 
Standard brush position for all loads. = 8 segments 
lead. 


Fig. 8 sets forth excitation regulation curves taken on this 


. machine with eight segments brush lead at different voltages. 


As Ше machine was intended for over compounding from 
500 volts at no load to 550 volts at 1,000 amperes output 
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Bpeed, 90 r.p m. Excitation regulation curves for various voltages, and 
8 segments le 


Fia. 8. —10-POLE, 550-x W. АЕ GENERATOR. 


600 900 
Amperes Output. 
Speed, 90 r. р. m. Inherent regulation curve when adjusted for 500 volts 


at no load, and 550 volts at 1,000 amperes output, 8segments lead at el! loads. 


Fia. 9.—10-рогЕ, 550-K Ww. RAILWAY GENERATOR. 
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Speed, 90 r.p.m. Saturation curves at no load, nul load, and full load, 
8 segments lead in all case 


Fia. 10.—10-Porz, 550-kw. Blu GENERATOR. 


(full load), the inherent regulation curve for the machine | 


with series winding and adjusted diverting shunt is derived 
by drawing astraight line as shown, from the intersection of 
the 500-volt excitation regulation curve with the axis of 
ubscissw, to the value of the 550-volt excitation regulation 
curve for 1,000 amperes (13,700 ampere-turns). 

From this it is seen that the voltage automatically increases 
from 500 volts at по load to about 525 volts at 150 amperes, 
550 volts at 400 amperes, 560 volts at 750 amperes, and 
then decreases to 550 volts at full load (1,000 amperes), 
and to lower values at overloads, This curve is given in 
fig. 9. In fig. 10 are given saturation curves at no load, 
500 amperes and 1,000 amperes, and a brush lead of eight 
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segments. Such load saturation curves, although rarely 
taken, are very instructive. 

Itis very likely that projects for running dynamo-electric 
generators with the brushes in the neutral position, or even 
with backward lead, have been put forward in connection 
with machines having special features, such as pole-face 
windings, commutating coils, reversing lugs, or other special 
appliances, but, so far as the writer is aware, it has not been 
proposed to make this practicable with an ordinary design 
without special appliances, merely in virtue of the low 
reactance voltage and high armature strength employed in 
the design. This could not have been the case so long as 
the belief was held that the reversal of the current in the 
short-circuited coils should be accomplished by tke customary 
electro-magnetic means. Also the prevailing belief that strong 
armatures were deleterious to good commutation, stood in the 
way of coming to this point of view. 


ELECTRIC SHOCK AND LEGISLATION 
. THEREON. 


[By осв LEGAL ConTRIBUTOR. ] 


THs formed the subject of an interesting paper which was 
read by Major-General C. E. Webber, C.B., R.E., at the 
Institution of Electrical Engineers on February 27th. | 

The extraordinary development of electricity during 
recent years, and the increase which has taken place in the 
strength of the currents used, has very naturally turned 
attention to the necessity of guarding workmen employed in 
generating stations against risk of accident. Assuming that 
the grandmotherly policy which inspired the Factory 
Acta is calculated to serve the best interests of the workman 
and the public, it is but equitable that those Acts should be 
administered impartially in connection with every dangerous 
industry. In these circumstances Major-General Webber 
aet himself to ascertain (a) what is the most modern opinion 
as to the nature of the injury which may be inflicted by an 
electric shock, with a view to ascertaining how the result of 
a shock can best be overcome; (b) the inquiries which led 
up to the.inclusion of generating and transforming stations 
within the definition of the word **factory." He concludes 
his paper with a list of the rules which it is proposed to ask 
the factory inspectors to enforce in these places, and suggests 
that certain of these rules are open to criticism and dis- 
cussion. 

Electrical engineers cannot be expected to take an over- 
weening interest in the actual physiological effect of an 
electric current upon the human frame. Nevertheless, there 
is one point made manifest by the reader of the paper which 
affects them very nearly, namely, that the consequences of a 
shock are often very similar to those which result from 
suffocation, and that artificial respiration, if promptly 
applied, may completely restore the sufferer. The researches 
which have led to this important discovery were carried out 
in France by M. D'Arsonval, and a set of rules for the 
guidance of those who can give first aid to the injured has 
been drawn upinthat country. Such researches, alas! could 
never have been effectively carried out in England 
owing to the absurd restrictions which are placed on vivi- 
section by a policy which surrogates human to animal life; 
nevertheless, the ELECTRICAL Review has for years past 
issued a set of rules, of which Mr. Aspinall spoke very 
highly in Ais paper. 

To sum up the scientific portion of this subject, the author 
of the paper quotes from an article by Dr. A. M. Bleile, 
Professor of Physiology in the Ohio State University, on the 
cause of death in electric shock. This investigator killed 
the dogs upon which he operated with an alternating current 
having a periodicity of 130, at an E. M. F. of under 100 volts 
and under 1 ampere. The condition of the heart and arteries, 
as found by immediate autopsy, led him to the exclusion of 
a direct effect upon the heart. Dr. Bleile concludes by 
saying :—‘‘ It would appear, therefore, that death in electric 
shocks is entirely dueto the fact that the current produced a 
contraction of the arteries through an influence on the 
nervous system, and that this construction throws in such a 
mechanical impediment to the. flow of the blood as the heart 
is unable to overcome." 


One melancholy interest attaches to death by electric 
shock, namely, that it is the most merciful way of terminating 
human existence. This statement is founded upon certain 
investigations made in the United States. In the case of 
People v. Durston (119 N.Y. 569) the question as to 
whether execution by electricity is legal or no was raised on 
behalf of a prisoner sentenced to death. The argument as 
to the illegality of the method was based upon a clause in 
the American constitution which forbids cruel and unusual 
punishments. In the course of 4 judgment which declared 
this kind of execution to be legal, the Appeal Court in New 
York shows that the introduction of electrocution in New 
York State was the result of a thorough investigation by a 
commission into the most humane form of inflicting the 
death penalty. The statute provides that: “ The punish- 
ment of death must, in every case, be inflicted by causing to 
pass through the body of the convict a current of electricity 
of sufficient intensity to cause death, and the application 
of the current must be continued until the convict be 
dead." 

The more practical, and, to electrical engineers, the most 
interesting part of the author's paper, is that which relates 
tothe inclusion of electrical generating and transforming 
stations in the Factory Act, 1901. It has for some time 
been a matter of dispute whether, apart from the recent 
Factory Act, a generating station came within the definition 
of the term “ factory," on the ground that the generation 
of electricity on a large scale was the manufacture of an 
article of commerce by way of trade, and for purpose of 
gain. The view that factory inspectors were entitled to 
exercise their jurisdiction over electrical works was accepted 
by the proprietors of many stations, and was laid down as a 
proposition of law by a magistrate in 1899. "The discussion 
of the point has now, however, become purely academic, in 
view of the following paragraph which was inserted in the 
list of non-textile factories which are affected by the Factory 
and Workshop Act, 1901 :— 

„Electrical stations,” that is to say, “any premises, or that 
part of any premises in which electrical energy is generated 
or transformed for the purpose of supply by way of trade, 
or for the lighting of any street, public place, or publio 
building, or of any hotel, or of any railway, mine, or other 
industrial undertaking." 

Rules have already been framed which we presume are 
in due course to become statutory rules and orders under the 
Factory and Workshop Act, 1901. Framed under the 
auspices of the Dangerous Trades Committee, they contain 
(inter alia) the following provisions, upon which Major- 
General Webber invited discussion at the Institution :— 


3. Allterminals, collecting brushes, main connectors, parts of 
dynamos, motors, or otber appliances, to which neither Regulation 


. No. (6) nor No. (7) applies, shall be во placed, covered, or fenced 


with non-conducting materials, that no person can touch accident. 
ally, either with his body, clothing, or any conducting tool, two 
parts differing from each other by an amount which constitutes a 
high pressure. 

6. In switch rooms and on the front of switchboards, the main 
switches, main fuses, main terminals, omnibus bars, and all other 
metallic parts, shall be insulated or arranged in such mant er as to 
render it impossible for.any person by accident or inadvertence to 
touch them. 

7. The backs of all switchboards shall be kept closed, except for 
the purpose of alterations or repairs. When such work has to be 
carried on either at the back or at the front of switchboards, the 
following regulations shall apply :— 

(а) No person, except a skilled electrician, ог а workman under 
his personal and immediate supervision, sball be employed when 
any part is at high pressure. 

(b) No extensive or serious repairs sball be executed upon metal 
which is at high pressure. 

(c) Where the alterations or repairs are not of an extensive or 
serious character, all metallic parts at high pressure shall ke covered 
with an insulating cap, or protected by some form of in-ulating 
covering, only one part, or teveral at the same preseure, to be 
exposed at апу one time. 


With regard to this rule it is asked, What constitutes a 
skilled electrician’ If he takes a workman with him 
behind a switchboard, is he to be responsible for the results 
of the man's possible carelessness ? 

13. Where operations are beirg conducted upon mains from 
which the current has been cut off the switch shall be Iccked, and 
precautions taken that it shall not be unlocked except by the 


person in charge of the station on his being satisfied that the 
danger is at an end. 

15. Metal transformer boxes shall be efliciently connected to 
eurth, and so constructed that in the event cf “running to flame“ 
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the earth connection will not be broken by the removal of the fuse 
box or any other part of the box. | 

17. All holes in trausformer cases through which high pressure 
conductors pass shall be lined or bushed with suitable and effective 
non-conducting material. 

18. All high pressure connections within a transformer chamber 
shall be so protected with insulating material that it shall be 
impossible to touch them. 

19. Switches which can be conveniently operated from the 
outeide for cutting off both the high and the low pressure connec- 
tions of the transformers shall be fitted in all transformer chambers 
erected after the application of these rules, and in all existing 
chambers, unless it is proved to the satisfaction of his Majesty's 
chief inspector of factories that such an arrangement would be 
attended by special difficulty. 

20. Each post or support where series arc lighting is employed 
shall be provided with means for completely disconnecting the arc 
lamps from the mains without disturbing the action of the other 
lamps. 

As to the above rules, the author of the paper points out 
that they refer to parts of a system of distribution that has 
nothing to do with generation and manufacture, except in 80 
far as lies in the contention that transformation is to be 
regarded as part of the process of making electricity for 
purposes of sale. 

The rules are somewhat lengthy and appear to enter into 
considerable detail. In our view (and we think it is shared 
by the author of the paper) they place too great a burden 
upon the proprietors of a generating station. In framing 
them sight seems to have been lost of the fact that the elec- 
trical industry is essentially one for the employment of 
grown men; those lengthy provisions of the Act of 1901 
which regulate the hours and method of employment of 
women and children are practically useless in relation to the 
generation and supply of electricity. Further, if minute 
inspection and strict enforcement of the proposed rules is a 
work of supererogation in generating stations, it passes com- 
prehension to hear that transforming stations are also to be 
subjected to inspection. 

In conclusion, we trust that the author's paper, the dis- 
cussion thereon, and the “sense” of the Institution 
upon the matters under discussion, may induce the Home 
Office to refrain from placing undue and unnecessary 
restriction upon the electrical industry. 


THE INFLUENCE OF TARIFFS ON 
ELECTRICITY SUPPLY. 


By C. ASHMORE BAKER. 


Ir is of particular interest at the present moment—the 
subject of tariffs having been recently brought into prominent 
notice by Mr. Wright and others—to ascertain if possible the 
influence which the various methods of charging for electrical 
energy may exert on the load factors and financial results 
of electrical undertakings. 

There are many difficulties in the way of making an 
equitable comparison between the working results of a few 
selected concerns, and, moreover, comparisons by such methods 
would be apt to be rendered misleading and inconclusive by 
local disturbing influences. 

A means is nevertheless available, which, although of 
only approximate accuracy, may be accepted as sufficiently 
veridical to serve as a guide to the general tendency which 
any particular influence may exert, and which may be thus 
stated :— 

If a number of quantities of comparable but varying value 
be classified according to the presence or absence of any 
particular factor, the difference in the average values of the 
two classes will indicate the general influence of that factor. 

To take a case in point: suppose the population of a 
given district be classified as vaccinated and unvaccinated, 
and it is found that the percentage contracting smallpox 
is greater in the latter class than in the former, it would be 
reasonable to attribute to vaccination an influence favourable 
to the prevention of smallpox. 

In the case of electric light and power undertakings, it is 
scarcely practicable to examine the results obtained by the 
whole of the concerns in the country, nor is such a proceeding 
necessary, provided a sufficient number of cases be selected 


for examination, and that such selection be made fortuitously 
as regards the factors whose influence it is desired to ascertain. 
With this end in view the writer has taken for examination 
all those undertakings included in the Electrical Times 
list of January 9th, merely eliminating those (17 in number) 


FLAT КАТЕ. — 
Kensiugton 
Brompton 
Woolwich 


Mean 


TABLE I. 


COMPANIES, LONDON. 
PRIVATE LIGHTING ONLY. 


Maximum DEMAND.— 


Clerkenwell ... 


Chelsea 


Wandsworth ... 


Mean 


SLIDING SCALE.— 


Notting Hill ... 


Fuar RaTr.— 


Cost. 
175 
2:32 
1:57 


1-99 


Year's 
Maximum Load Lamp increase Price. 
load. factor. per cent. 
2,390 12°78 83 
1,307 13:08 144 
407 711 103 
"m 10:98 41:6 
*. 1,826 12:36 544 
ves one 1,809 10:55 127 
1,453 7 96 65:4 
sas € 10:29 4116 
640 13:95 14:5 


PRIVATE AND PUBLIC LIGHTING. 


FLAT RaATE.— 
Metropolitan ... e. 0 8,904 12:63 
Charing Cross... *. 9,049 18 71 
Mean aes 15 67 
MAXIMUM DreMAND.—None. 
SLIDING ScALE.— 
City Wee „„ 11,230 12 68 
Westminster 6,020 13 78 
St. James's 3,624 1615 
Mean бе 992 1432 


— 


COMPANIES, PROVINCIAL. 
PrivaTE LIGHTING ONLY. 


Norwich 05 vee 1,70 11˙55 
Altrincham .... 380 10 65 
Guildford 110 8:64 
Меап ies 10:28 
MAXIMUM DEMAND.— 
Bournemouth... 824 9°35 
Hove ... Ls 605 10°17 
Northampton ... 401 715 
Bromley 223 10°72 
Winchester 153 8°45 
Salisbury 138 93 
Harrow 120 10:8 
Newmarket 106 5:05 
Oswestry ids 63 713 
Alderley Ee © 26 6:3 
Mean 8:502 
SLIDING SCALE.— 
Reading 445 8°68 
PUBLIC AND PRIVATE LIGHTING. 
FLAT КАТЕ. — 
Newcastle District 1,036 12°79 
Oxford 468 11:8 
Cambridge 436 9:36 
Richmond 285 872 
Liverpool 173 6'79 
Ponty pool 111 7:03 
Mean 9:415 
Maxiium DEMAND.— 
Newcastle-on-Tyne ... 1, 173 10°75 
Preston wae 861 10772 
Folkstone 323 13°49 
Wycombe 268 9°93 
Northwich . 126 8:04 
Isle of Wight 110 1112 
Prescot 94 1272 
Mean 10:97 
SripINGa SCALE.— 
Scarborough . 382 961 
Windsor 312 12:99 
Mean vos 10:915 


Vol. 50. Мо. 1,269, Maron 21, 1902.] 


THE ELECTRICAL REVIEW. 


459 


. TABLE I.—(continued). 


Local. AUTHORITIES, LONDON. 


PRIVATE LIGHTING ONLY. 


PUBLIC AND PRIVATE LIGHTING. 


FLAT Rats.— None. 
MAXIMUM DZMAND.— 
St. Pancras 
Hampstead 

Islington 
Shoreditch 
Hammersmith 
Southwark 


Mean 


SLIDING ScaLE.—None. 


Local. AUTHORITIES, PROVINCIAL. 
Private LIGHTING ONLY. 


Frar RATE.— 
Leeds ... 0, %% — 2,550 11:28 
Sheffield 1,800 12 08 
Leicester 1,095 8 38 
Mean T 10 58 
М ахгімсм DEMAND.— 
Hull ... ie 1,633 914 
Walsall 301 10°45 
Burton... тез 244 8:86 
Colchester . 162 7 85 
Here ford к 112 877 
Leigh... ne dn 86 10 22 
Mean - JJ 9:215 
SLIDING ScarLE.— 
Birmingham ... 2,700 12 86 
PUBLIC AND PBi1vATB LIGHTING. 
FLAT Rate.— 
Edinburgh 5,180 13:97 
Bradford 2,742 14:26 
Portsmouth ... 1,506 12:01 
Huddersfield ... 1,012 10 72 
Dundee 746 9:46 
Chester 603 14 78 
Bedford 550 13:61 
Newport 506 10:58 
Bath ... 493 1124 
Burnley jos 387 10:21 
Yarmouth  ... 382 10:66 
Lancaster 366 10 13 
Leith ... 356 16:41 
Ayr 282 19:35 
Wakefield 244 10775 
King's Lynn 180 15:54 
Stafford 171 13:37 
Nelson 119 10:19 
Redditch 114 13°18 
Morley R4 10:57 
Mean - kde 12:57 
МАХІМСМ DEMAND.— 
Glasgow "m я 6,308 12:33 
Brighton oes . 2,968 14°33 
Belfast | 1,308 792 
West Ham 963 10 84 
Croydon с 922 13:3 
Cardiff sa e. . 729 10°78 
South Shields... А 705 12:24 
Salford -— 700 11°68 
Wolverhampton я 642 11 26 
Derby ... ma nee 6:0 11°01 
Hanley 855 634 1158 
Cheltenham 560 13:32 
Harrogate  ... 20, 470 13 29 
Leyton ee» TT 169 14°81 
Eastbourne... се 424 12 04 
Tunbridge Wells . 423 13°40 
Wimbledon T 367 20°04 
Coventry 330 11:82 
Taunton 320 10 96 
Kingston 320 11:02 
Llandudno 316 872 
Lincoln 286 8 99 
Barnsley 245 9:32 
Dewsbury 235 11:31 
Canterbury 233 10:64 
Bury 224 13 31 
Stockport èi 222 1246 
Barrow 219 10:99 
Greenock 210 857 
Shrewsbury Я 136 9:69 
Eccles .. 120 13 72 
Mean ; 1179 


2,275 
1,506 
1,336 
1,050 
1,008 

389 


15 09 
13 33 
15°31 
17°72 
13:62 
13:89 
14:83 


esca D 


NONE. 


277 
301 
11:33 
29:6 
36:5 
147 
19:8 
26:5 
404 
115 
20 2 
12˙6 
72˙4 
12 05 
18:65 
264 
24 5 


18:6 
25:2 


— 


52˙5 
21˙8 
52 5 
31˙3 
37˙7 
34 6 
342 
251 
183 
236 
326 
408 
18 7 
32˙6 
431 
17:2 
37 9 
334 
25:9 
434 
26 
54 
16 6 
8:9 
330 
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TABLE I.—(continucd). 
SLIDING ScALE.— . 


Manchester ... 6,876 12:91 39:3 172 
Bristol M 2,099 1192 31:3 152 
Dublin Mi e 675 9:82 111 1:285 
Hastings s se 495 12°16 22°7 1:47 
Ealing 938 Se 472 14:55 21 2:25 
Wallasey jas - 300 10:25 49:4 2:3 
Exeter oe Tt 280 11:33 — 2:07 
Mean ЕРА TT 11:85 29:13 1:802 
TABLE II. 
SUMMARY OF TABLE I. 

Load Year's lamp Price. 

factor. increase . Cost. 
Flat Rate 11°75 26 1°88 
Maximum demand * 1114 38:68 1:768 
Sliding scale 12:19 23°79 1:852 


providing a traction or otherspecialsupply. "The remaining 
115 being arranged and classified for reasons which will 
appear later asin Table I. 

The systems of charging in vogue among the under- 
takings examined have been classified as :— 

Flat Rate-—Comprising those in which a single price per 
unit is charged for lighting or a discount is given not based 
on the load factor value of the consumer. 

Sliding Scale. — Including the Hopkinson system and 
discounts based upon the number of units consumed per 
lamp wired, &c. 

Marimum Demand, and analogous systems. 


(To be concluded.) 


TUNBRIDGE WELLS TELEPHONES. 


ACTING on the advice and estimates of an engineer who is 
well known as an advocate of competitive telephony, the 
Tunbridge Wells Corporation started an exchange system, 
obtaining a loan of £10,000 for the purpose. The system 
became such a “ phenomenal success," that a new loan of 
£15,000 had to be asked for, and before the inquiry could 
be instituted £9,000 of it had to be spent. The situation, 
therefore, is that at the time of the inquiry £10,000 had 
been authorised, £19,000 had been spent, and, assuming the 
loan to be granted, £6,000 will be available for the imme- 
diate future. If the“ phenomenal success continues—and 
we see no reason why it should not—further loans will cer- 
tainly be required. 

In connection with the inquiry statements were prepared 
(p. 402 of our issue of 7th inst.) which, though really 
estimates, apparently conveyed the impression that they 
represented actual results. "These statements showed that 
the enterprise was on a paying basis, and it was the purpose 
of the opponents to demonstrate the contrary. Most of the 
items of expenditure were attacked as ridiculously inade- 
quate or based on too sanguine estimates, but the crux of the 
question was recognised as being the estimated income 
and the lack of any allowance for depreciation. The 
income was estimated in this way :—A certain 
number of lines have been in use for varying periods ; the 
income accrued was turned into an annual average per line. 
For the expenditure represented by the total loans a certain 
number of completed lines would be obtained. Multiplying 
the completed lines by the ascertained average earnings of 
the existing used lines gave a certain figure. The opponents 
called evidence to show that it would be impossible to employ 
all the constructed lines for revenue purposes, and that, 
therefore, the estimated revenue must be appreciably 
reduced. They also showed that depreciation must be 
reckoned with. The reduction of the income on the one 
side, and the allowance for depreciation on the other side, 
turned the apparent profit into an obvious loss. 

The National Telephone Company have an exchange in 
the town. The advantage to that company of the cessation 
of the competition is so clear that no surprise need be felt 
that the advocates of the municipal enterprise regarded the 
opponents as simply “playing the game” of the National 
Company. 

To us it would seem that the question for the people of 
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Tunbridge Wells to consider is not what somebody else is 
going to gain or lose by the cessation of competition, but 
what they are themselves going to gain or lose by its con- 
tinuance, "They may conclude that it is to the advantage 
of their community to carry on their enterprise at & direct 
loss in consideration of indirect benefits obtained. They 
may very reasonably conclude that it is altogether too early 
to consider the question of profit, and that the more or less 
distant future will well repay any expenditure over income 
that may now, or in theimmediate future, becalled for. But 
whatever the situation may be it should be frankly stated and 
fairly faced. 

We turn now from the question as immediately affecting 
Tunbridge Wells, and consider it as regards municipal 
telephony in general. In the course of an able speech the 
Town Clerk said that they were asking one department 
of the Government for the means to carry out a duty placed 
on them by another Government department. If the loan 
were refused, the sooner the Telegraph Act (1899) was 
repealed the better. We consider the remark a perfectly 
permissible опе; but we think it well to point out that it is 
an over-statement. The Government did not impose a 
duty. They only gave a facility. It is not the duty of a 
municipality to enter upon telephone business. It is the 
duty of a municipality to take care that the interests of the 
ratepayers are safeguarded, and that any enterprise is entered 
upon on impartial and unprejudiced advice. It is the duty 
of a municipality to take care that an engineering question is 
dealt with in a sound engineering way, and that a financial 
question should be handled, not with the greatest optimism, 
but rather with the greatest pessimism. To disregard 
depreciation in a developing business is simply to draw a 
bill on the future. The wheels are being worn by the pre- 
sent users, and the present users should pay for the wear. 
If they do not, they are receiving service below cost, 
and the attempt by any responsible official or member of a 
municipality to justify such unsound measures can only 
result in lowering the standard of municipal securities 
generally. 

We have said that the Government in the Telegraph Act 
of 1599 did not impose a duty, but simply gave a faoility. 
Nevertheless, we have some sympathy with Mr. Cripps in 
his contention that encouragement was offered. It was very 
properly shown by Mr. Robb that in their own venture the 
Government had adopted a different policy. 

It is open tothe provincial centres to draw their own con- 
clusions from the Government methods in London. If they 
prefer to be influenced by specious arguments there will be a 
serious reckoning, and theirs is the responsibility. But it is 
questionable whether the Government should not be called upon 
to reconsider or re-affirm the policy represented by the Act of 
1899. If the Government deliberately determine to leave the 
telephoning of the provinces to the local bodies, then the 
time is near at hand when the municipalities will have to 
take up the question in a sober and serious spirit, under 
responsible expert advice and suitable Government super- 
vision. 

Tunbridge Wells is encouraged to incur a debt of £25,000 
with the comforting assurance that Glasgow, for the same 
purpose, is incurring a debt approaching ten times as much, 
both with the same technical adviser, and both undeniably 
under the impression that they are advancing the welfare 
of their communities, and promoting the interests of applied 
science. They have embarked in the undertakings, and— 
whether men of Kent or men of Clyde, it matters not— 
having embarked, they will not readily turn back. It was 
urged before the Inspector at Tunbridge Wells that the 
refusal of the loan would mean the sacrifice of the amount 
already spent. We cannot admit the accuracy of the conten- 
tion, but if it were true, the retort of Mr. Thorn Drury is 
very applicable. He characterised the suggestion as the 
gambler’s argument. We doubt if the gambler’s argument 
of the necessity of further tempting the fates is really so 
important as the element of local patriotism to the people 
concerned, 

To abandon the enterprise would be regarded as a severe 
blow to the prestige of those who started it, and since it can 
be maintained by the simple expedient of raising further 
loans, which the ratepayers of the future will have to defray, 
we вее no reason to anticipate any immediate cessation of 


hostilities in those localities where opposition has already 


commenced. It is but fair to those localities to remember 
that their opposition preceded the arrangement entered into 
by the Government as regards their own Exchange in 
London. Those municipalities which may hereafter 
embark on telephone enterprises, are differently situated. 
We consider that they will be in a position of grave 
responsibility if they undertake the work on such foundations 
as were brought to light in the course of the Local Govern- 
ment Board inquiry at Tunbridge Wells. 


CORRESPONDENCE. 


500-Volt Shocks and Rail v. Road. 


The largest current taken by Mr. Trotter in his demon- 
stration was 35 milliamperes, so that even if his battery had, 
as you state, 500 ohms internal resistance, he must have had 
about 480 volts terminal D.P. It is surely rather hair- 
splitting to maintain that 4 per cent. difference renders the 
demonstration valueless. 

In your * Electromobile Notes" there is a paragraph 
whicb, taken as it stands, appears to mean that railway 
motors have only half the efficiency of electromobile motors. 
As, however, the comparison is between trains running half- 
mile sections—so that by far the greater part of the energy 
is for acceleration—and motor cars running perhaps 50 
miles without a stop, its value is not very obvious. 

Taking your figures of 12 and 50 lbs. per ton for haulage 
as correct, and assuming motors of 85 per cent. efficiency, 
the energy consumption for haulage at steady speed is 
obviously as follows :— 


Railway train 28 watt-hours per ton-mile. 
Motor car . 116 j 3; 


On short sections of line like those on the Central London, 
the energy consumption per ton-mile for a given schedule 
speed varies practically inversely as the square root of the 
length of the section, so that the absurdity of the com- 
parison which it is attempted to make is sufficiently obvious. 


William Casson. 
London, March 14th, 1902. 


[The comment upon shocks, from the pen of Mr. Casson, 
is wholly beside the point. We did not state that Mr. 
Trotter’s battery had an internal resistance of 500 ohms; 
these figures referred to good-sized Leclanché's. But what 
we do contend, and most strenuously so, is that a battery 
demonstration of this nature has no value; in fact, it might 
easily lead to lamentable results if those ignorant of the 
difference between a testing battery of 500 volts and a gene- 
rator of the same pressure, should attempt to emulate Mr. 
Trotter’s performances. 

It does not concern us that Mr. Trotter's largest current 
was only 35 milliamperes; but we have a duty to perform in 
warning the reckless, the unwary, or the ignorant, against 
the current that kills. 

Some 10 years ago the writer of a series of articles in the 
REVIEW, entitled“ The Current that Kills," said: © With 
the continuous current we find from medical sources that 
very rarely із а current of more than 200 to 250 milli- 
amperes administered direct to the body, and then only for 
destructive purposes, the current being carefully localised, 
vital organs avoided, and the patient placed under an 
aesthetic, There have been cases on record where the cur- 
rent has been run up to 500 milliamperes, but there seems 
to be great hesitation on the part of the profession to pass 
such a current, even for the strictly localised destructive 
action referred to above. Mr. Perry and others have con- 
cluded that 1 ampere is always a fatal current. Moe s 
It is manifest that the fatal point lies somewhere close to the 
maximum allowed in medical work, for, of course, when 
desirous of reducing abnormal growths such as tumours, 
&c., by means of the destructive action of electricity, the 
greatest current compatible with safety is used. Half an 
ampere, therefore, seems to us nearer the mark than an 
ampere, and probably represents the fatal point with sutli- 
cient closeness for the present.” Further, the author does 
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not intend it to be understood that half an ampere would be 
fatal to everybody, nor, on the other hand, that a less quan- 
tity may not be fatal to some. 

Dr. Lewis Jones stated on page 769 of the ELECTRICAL 
REVIEW for June 30tb, 1893, that “ it may still be accepted 
that the effect produced by the passage of a current through 
living tissues depends primarily upon the magnitude of the 
current as measured in amperes, which is made to traverse 
them, and upon its density or concentration therein." 

Now, Mr. Trotter could not very well receive a deadly 
shock from such a battery as he used, even if the skin 
resistance came down to 1,000 ohms, because with the added 
internal resistance the current passing would fall short of the 
dreaded } ampere, but the case would be very different with 
a 500-volt dynamo, and this difference between Mr. Trotter's 
demonstrations and what may occur in everyday work is 
what we endeavoured to point out, perhaps less clearly than 
we should have done. 

That Mr. Trotter should disclaim having anything to do 
with any conditions under which the resistance is less than 
18,000 ohms—see page 4 of his paper—or, for hand-to-hand 
resistance, less than 30,000 ohms, seems to make matters 
worse. Is a man usually expected to fall on his finger tips, 
or skate, as it were, on the edges of his soles, when stepping 
on the metals in tube or other railways? 

The values for resistance of the human body given in 
medical works, says Mr. Trotter, are of little use for the 
present purpose, for care is taken as a rule to facilitate the 
passage of the current; what, then, are we to think of ex- 
periments with currents, the greatest of which is not much 
more than a tenth of what is sometimes used in medical 
practice for curative purposes? Mr. Trotter’s conditions 
are all abnormal, and therefore do not represent stern 
reality, but a letter which we publish from Mr. Neale may 
possibly have some practical bearing on the subject at issue, 
as also must Mr. Field’s written contribution to the discussion. 

Our correspondent has evidently not:read the Notes, “ Rail 
r. Road,” in our last issue, very carefully. There is no such 
comparison between railway motors and electromobile motors 
as he assumes. Motor cars running on common roads do 
not run 50 miles without a stop; when passing through 
towns and villages they are stopping for traffic every minute, 
and a run of 10 miles even in the open country is unusual, 
probably the stops are as frequent as on the electric railways. 
The figures he gives would still show about the same difference 
as given in our Notes. The current actually used on the 
Central Railway is over 48 watt-hours per ton-mile, and the 
28 watt-hours per ton-mile he gives would only show an 
efficiency of 58:3 per cent.; the difference of 41°7 per cent. 
must be accounted for by loss in conductors, transformers, 
and motor-generators, &c. The latter part of our corre- 
spondent’s letter, whatever it may mean, is answered in our 
Notes, where equal speeds of the two systems only are 
compared.— Eps. ELEC. REv.] - 


500-Volt Electric Shocks. 


In September, 1900, I was working at the C. & S. L. 
Railway generating station, Stockwell,and while adjusting 
the “ generator " brushes (which were sparking badly) of one 
of the motor-generators, my foot came in contact with one 
of the tying-down bolts, causing a dead short on the gene- 
rator, and burning both my hands so badly that I was 
unable to use them for over two months; it was віх months 
before I had complete use of them. I was standing on a 
wooden platform and had got “dry boots on, only having 
changed them about 15 minutes before the accident. The 
company had got rubber mats to each machine, but we only 
used them at the high tension, not thinking they were 
required at the low tensionend. If Mr. Trotter doubts what 
I say, I would refer him to the Home (ftice. 

I might say that it was over four hours before I was able 
to go home, though everything was done for me by the 
electrician-in-charge. 


Wimbledon, March 15th, 1902. 


Geo. Neale. 


The writer of the article in the ELECTRICAL REVIEW on 
* 500-Volt Shocks has evidently overlooked the fact that 
Mr. Trotter, to prove that the current furnished by the 


batteries “was not a laboratory one," lit up for some time 
a number of lamps in series, arranged on a board to form the 
letters I. E. E. | 

As these glow lamps would take a considerable current, I 
think that the writer's arguments about the ** laboratory " 
nature of the experiments are nullified. 


Mortimer A. Codd. 
Harrow, March 18th, 1902. | 


[See letter below for current.—Enps. Егкс. REv.] 


You suggest that my experiments are unworthy of serious 
thought, as they cannot be considered the equivalent of what 
occurs in eléctric traction working with 500 volts where 
the generator has no internal resistance to take into con- 
sideration. 

The largest current which I care to take is about 14 
milliamperes, hand to hand. The resistance under those 
conditions, at 500 volts, must be 500,000 — 14 = 
35,714 ohms, and if the current be taken from а large 
dynamo, the whole of this resistance is in the skin and body. 
But if the current be taken from a battery having an internal 
resistance of 5,952 ohms, the total resistance will be 
41,666 ohms, and the current will be reduced to 12 milli- 
amperes (= 500,000 — 12). The difference in sensation 
would be hardly perceptible. 

But everybody who was present when my paper was read 
saw that during most of the experiments five lamps in series 
were burning brightly. These took about ,',th of an ampere. 
Before and after the experiments a bank of 25 lamps of 5-c.P. 
each, five in series and five in parallel, was turned on for a 
few seconds, and these lamps were brightly lighted. While 
I was sitting on the rails, the voltmeter showed 496 volts. 
The battery was, therefore, amply sufficient for the purpose. 

I will not enter into a discussion on questions of opinion, 
but I quote one sentence from the conclusion of my paper :— 
„The conditions under which serious shocks are nol produced 
by 500 volts are discussed in the paper, and it is safe to 
assume that all shocks more serious than those which are 
recorded, are dangerous.” | 


| Alex. P. Trotter. 
8, Richmond Terrace, Whitehall. 
March 17th, 1902. 


Electrical Power Schemes: A Comparison of Two Recent 
Papers. 


Pressure of work has prevented my making one or two 
observations on the interesting letter of Mr. P. M. Bennett 
in your issue of February 28th, and correcting what appears 
to be a slight inaccuracy—viz., that the prices of cables 
quoted by Mr. Bennett were for two cables. The figures 
given in fig. 4 of my paper are certainly for fwo line cables, 
but it is evident that Mr. Bennett has taken his figures from 
fig. 3, which relate to one line cable and makes a considerable 
differenoe in the costs. "The results were that 15,000 volts 
was the most economical voltage for a cable transmitting 
1,000 xw., 10,000 to 12,000 volts for a cable transmitting 
600 Kw., and 7,000 volts for a cable transmitting 300 Kw. 

Mr. Bennett has fallen into the very common error of 
assuming that my load factor of 38 per cent. was the load 
factor of the generating station. That is not so; the 
paper dealt only with the line and sub-station, the load 
factor being that of a particular sub-station. It is evident 
that the load factor of the numerous sub-stations must vary 
within wide limits; some may have an 8 per cent. load 
factor, others might attain 50 per cent., depending upon the 
nature of the consumers’ demands within the area supplied 
by this sub-station. I arrived at 38 per cent. by taking a 


group of four large works within the area of supply of one 


of the power schemes, and after numerous observations 
on the working conditions, concluded that if these works 
were driven electrically and supplied from one sub-station, 
the load factor on the sub-station would be over 40 per 
cent. I reduced this to 38 per cent., as it represented a 
rough mean between that and a tramway load factor of 35 
per cent., thus without impairing the value of the results 
obtaining figures applicable over a wider range. 

In support of my figures, I may cite the case of the only 
power scheme yet in operation supplying through _ sub- 
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stations. The load factor on the main generating station is 
over 40 per cent., but as some of the sub-stations supply 
practically a city lighting load, their load factor may be in 
the region of 10 per cent. It therefore follows that some 
of the other sub-stations must have a load factor in the 
region of 50 per cent., which is likely, where the supply is 
to engineering and shipbuilding works running a double 
shift. 

It will be seen, therefore, that my figure of 38 per cent. 
is not unreasonable, while I could hardly be ccnsidered loyal 
to the interests which I represent were I to take the least 
favourable load factor. i 

While on the question of load factors, the following 
figures, taken at random from my card index, may prove 
. interesting :— ` 

A Lancashire cotton mill... .. 29 per cent. load factor. 
An engineering works single shift 28 - T 

n ” double LL 42 » » 
Another » 77 77 97 355 39 3) 
A jobbing printer ... as e. 15 n " | 

The cotton mill had a mean load which was 90 per cent. 
of the maximum, but only worked 82 per cent. of all the 
hours in a year. 

In neither of the above cases relating to engineering 
works was the night shift as large as the day shift ; had it 
been a complete double shift the load factor would be well 
over 50 per cent. 

The load factor of individual consumers may not often be 
very good, and the diversity factor becomes of very great 
importance. Iam inclined to agree with Mr. John F. C. 
Snell, who said, during the discussion on my paper, that 
power companies will get a good load factor due, not to the 
high load factor of individual consumers, but to the diverse 
nature of their demands. If that is really found to be the 
case, then the load factor of individual consumers will not 
be a matter of importance to the supply authority, and 
tariffs based on the load factor of the consumer, such as the 
demand indicator system, may want modification. This may 
haze been Mr. Gibbings’s experience at Bradford, or, at least, 
what he anticipated, when he initiated the very low tariff of 


ld. per unit, level rate, which is, I believe, lowest of any 


supply price in the country, lower even than the power com- 
panies, for load factors less than 40 per cent. 
Andrew Stewart. 


Distribution Cables for Three-Phase Working. 


The advice given in the footnote to my letter in your 


last issue seems to me, under the circumstances, scarcely 
logical. | 

The original article on January 10th was unsigned, and 
therefore appeared upon your editorial responsibility ; the 
points upon which I desired information were therein stated 
very definitely and strongly, namely, that the jointing was 
simple, and that the conductors were not cut at the con- 
sumers' boxes. | | 

As, no doubt, you satisfied yourselves upon these points 
before endorsing the claims, and as you manifestly desired to 
benefit the industry by bringing the improvements fórward 
publicly, I am at a loss to know why there should be any 
hesitation in stating the method in which the work is 
carried out. 

I, therefore, think that the proper place for the explana- 
tion to be given is in your columns, as it is there that the 
subject was first given publicity. 

М. R. 


[We аге sorry our correspondent is dissatisfied with our 
suggestion; we regret, however, that we are at present 
debarred from giving details regarding the method of joint- 
ing, as the devices in question are not yet fully covered by 
patents.— Eps, Erec, Rev. ] 


Tunbridge Wells Telephones. 

In your report of the Tunbridge Wells telephone inquiry 
there seems to be a difference in the figures given by Mr. 
Bennett and the borough accountant. 

The former, in answer to a question, page 400, says: 
„The number of subscribers is 380.“ The town accountant, 
on the other hand, in his statement, says: “ 533 revenue- 
earning lines." 

What might be the explanation of this, do you think ? 

Spectator. 


The Testing and Management of Electric Motors. 


The thanks of your readers are certainly due to Mr. 
White for the very entertaining contributions he has made 
to your columns on the above subject. 

As Mr. White is still sceptical about the accuracy of Mr. 
Poole's equation, perhaps the following method of arriving 
at it may explain the presence of figure “ 4." Mr. Poole's 
formule enable the approximate commercial efficiency of a 
motor to be obtained without running it at full load, the 
assumption being made that all the losses are constant from 
no load to full load. 


Now, commercial efficiency — up or, put in another 
i input 
way, commercial efficiency = F 
output 4- losses 
output 


Commercial efficiency = 


output + field loss + armature 
C? r loss + core, eddy current, 
windage and friction losses. 


If Mr. White agrees so far, the rest is easy. Putting the 
thing into symbols, let— 


Cy = field shunt current. 

C; — armature current, motor running light. 
C = full load armature current. 

E — supply volta. 

W = output of motor in watts. 

г = armature resistance. 


w = core, eddy current, windage and friction losses in 
watta. i 
T ы 
W ＋ E (/ FC! ro ++ V 
„ 
: Е 
This is an adfected quadratic equation in €, and is easily 
solved by the rules for quadratics given in any elementary 


book on Algebra. 
Arranging the terms in proper order we get 


Commercial efficiency — 


C 


F . 
r r 
12 
and adding ig to both sides of the equation to make the 


left-hand side a perfect square, we have 
^ EC y? B? ww 

1 17 42 r 
в the square root of both sides of the equation we 
ave 


r 


c? 


T Сг T(W kay! 
T EM М E! — 4r(W i) 
2r 2r 


Pd 


and finally we get VEMM 
E — МЕ? — 4r(W + c) 
2r | 


C = 


H. W. W. Dix. 
Cheddar, March 14th, 1902. 


PARLIAMENTARY. 


NORTHUMBERLAND ELECTRIC POWER FILL. 
(Continued from page 415.) 


Mr. BRowNE was recalled to give further evidence with regard to 
the estimate he had made that there would be an immediate 
demand for 8,500 Kw. of energy. He said that taking an average of 
four 8-0.р. lights per house, he considered there would be a demand 
for lighting purposes of 2,400 xw. The Northern Counties Com- 
pany had a system of penny-in-the-slot meters, and electricity was 
used in the very poorest houses. In no case was the charge for gas 
les3 than 38, and а large proportion of the houses, about *ths, had no 
gas. The Northern Counties Company was promoting a Bill for the 
establishment of an electric tramway service, and he anticipated 
that 1,000 kw. would be required for those tramways. The promoters 
had been approached by віх colliery companies who wanted a 
supply of electricity for various purposes. The supply was in 
most cases needed for lighting, and in others the supply was 
required for tramways, but in some cases it would be used 
for pumping. Не estimated that those collieries would 
take 4,800 Kw. which would be used underground. The date 
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of the meeting at which the promoters resolved to procced with 
the Bill was April 4th, 1901, but they had been considering the 
echeme since the previous August. 

In cross- examination by Mr. PEMBER, WITNESS said he thought 
that electricity for domestic lighting would be cheaper than gas at 
3s. per 1,000 ft. They had not scttled with the colliery owners as 
to the price they were to pay. The colliery owners had not abso- 
lutely asked for 4,800 Kw., but they had stated their requirements. 

Replying to the CHAIBMAN, WITNESS said electricity obtained 
for 1d. from a slot meter would last 54 hours. 

Mr. Riptey WREHORBAN, of the Asbington Collieries, which are the 
largest collieries in Northumberland, said he thought they would be 
able to take 1,250 н.р. 

Mr. CLEMENT WILSON FAIRWEATHER, joint engineer with Mr. 
Browne, of the Northern Counties Electricity Supply Company, 
gaid that company had a prospect of a considerable amount of busi- 
ness over the area for which they had already obtained provisional 
orders. They were applying for nine orders in Durham and five 
in Yorkshire. An agreement had been entered into by the 
Northern Counties Company with the promoters of the Bill before 
the Committee, to take a supply of electricity in bulk. His 
company had adopted the penny-in-the-slot system in Blyth. 
They had installed 49 meters in cottages in four months. In 
Durbam and other places they had put in over 180 meters that year. 
They were making arrangements for a large demand which they 
anticipated; having now 500 meters on order. The consumer 
received ,th of a unit for every 1d., which was sufficient to light 
an 8-C.P. lamp for 54 hours. The company paid the whole cost of 
the installation, and on an average they received at Blyth £2 12s. 
a year from each user of the slot meters. 

Further witnesses were called bearing out the evidence given by 
Mr. Browne and Mr. Fairweather, and the case was then closed for 
the promoters of the Northumberland Electric Bill. 


The promoters of the Newcastle-on-Tyne Electric Supply Bill 


then proceeded to call their witnesses. 

Mr. CHas. Мев2, consulting engineer at the company's supply 
station at Wallsend, said he thought the best way of securing a 
cheap supply of electrical energy was to take it as far as possible 
from one station. It would be an advantage to outlying districts 
to take their supply from a station where the cost had been already 
reduced to a low figure. He proceeded to give a history of what 
his company had done already. If the extended area they asked 
for was granted, their generating stations would be practically in 
the centre of their district, and their long cables would only have to 
supply a comparatively small amount of energy. With an agree- 
ment made with the Durham Company and the added area they were 
now asking for, their whole system of supply would unite the three 
elements of economic production. Economie production de- 
pended, first on the size of the generating station, and, secondly, 
tbe load factor had to be considered, and with the extended 
area his company would have not only ап increased 
load factor, but a higher diversity factor. The third element was 
the compactness of the area supplied, and from that point of view 
bis company, by commencing with a high load density, would Le 
in a position to at once supply the district at a very low price 
indeed. This company having already a fat district, would be 
able to serve very much better a “lean” district than a company 
which dealt with the “lean” district only. The addition of the 
" lean " district would be no disad vantage to the “ fat " district, but 
would be an enormous benefit to the new area. They would be in 
a position to supply energy far more rapidly than a company 
coming new to the district, and could supply energy immediately, 
and offer it at a very low price. The present Bill had really 
originated at the request of would-be consumers. They had arranged 
to supply manufacturers with polyphase motors having a consider- 
able advantage over continuous current motors. A site bad been 
obtained for erecting a new and enlarged generating station, and 
for that purpose they had purchased 13 acres of ground. The 
stations, at first, would have a capacity of 2,500 H. P., but if they 
got the new area asked for, it would be increased to 5,000 н.р. 
During the last nine months their charges had been very much 
reduced, and that showed that the amount of output had a great deal 
to do with the cheapness of production. Ifthe Bill passed, the supply 
given by them in a month would be chiefly to colliery owners, and in 
order to induce them to take a supply, a very low price would have to 
be quoted. He had formed an estimate of the amount of energy which 
they would be called upon to supply immediately, and he must say 
the figures given to the Committee by the other side were very 
much exaggerated. Collieries had already a large amount of plant, 
and it was not likely they would at once change their machinery 
and adopt electricity throughout the works, however great the 
advantages offered; and even if they did, prices were too high. If 
a company succeeded in getting orders for 2,000 or 3,000 нр. within 
two or three years they would do well. It was impossible for a 
company which had only that demand to supply the energy as 
cheaply as a company which was already established ana could 
supply it from an existing generating station. It was proposed to 
have the three-phase system. Thcir present voltage was 6,000, 
which would be transformed for the purpose of the new arca to 
20,000. It would again be reduced by sub-stations when it had 
reached the area of distribution. The company would be able to 
give direct current if wanted for tramways. The prices charged by 
his company in Newcastle compared very favourably with those 
charged by the other company in Newcastle. It was raid the 
maximum prices in the Northumberland Power Bill were lower 
than those in his company’s Bill; but as a matter of fact, the prices 
to be paid by the consumers to the distributor would not be 
regulated by the maximum in the Bill. 

In cross-examination, WITNESS admitted that when they had a 
Bill before Parliament in 1900 he stated that the district north 


of his present area was an agricultural one, and there was no one 
worth supplying. 

Mr. Merz was cross-examined at considerable length by Mr. 
Baggallay, and said it was true the County of Durbam Company, 
with which his company had a draft agreement, had already com- 
panies in Gateshead, Jarrow, and Durham, which were affiliated, 
and the position between those companies was analogous to the 
relations between the Northumberland Electric Power Company 
and the Northern Counties Company. His company would supply 
energy in bulk to the Durham Company. His company sold 
1,400,000 units of electricity in Newcastle last year, but the total 
amount they sold was up to 3,000,000 units. His company supplied 
the Walker Company at a charge of 6 per cent. on the capital 
expenditure at the generating station used by them, plus the average 
cost of generation per unit. 

Dr. Merz, the chairman of the Newcastle Supply Company, was 
called, and said that the Walker Gas Company was charged the 
actual cost of the electricity, and added to that a charge of 6 per 
cent. upon the capital which was represented in the 1 
station. That worked out last year at practically 07d. for cost an 
07d. for interest, but, at the present moment, it had been reduced to 
O 35d. for cost and 0°35d. for interest. 

Mr. W. Млрсех, one of the directors of the County of Durham 
Electrical Supply Company, said his company had been negotiating 
with the Newcastle Supply Company with a view of getting a suppl 
of electricity in bulk from them. The Durham Company had a ric 
dense load on the south side of the Tyne, close to the river, and it 
was in view of that density that they went to Parliament in 1900 for 
power to construct stations to supply the concentrated load. To 
get over the period of construction, it would bea great advantage to 
have a supply from the Newcastle Company. His company would 
take 1,000 Kw. at a charge of £3 10s. per усаг per kilowatt demanded. 
In addition to the standing charge, they would pay 0 35d. per unit 
taken. He expressed the opinion that the Newcastle Company 
would be able to give a cheaper supply than the Northumberland 
Power Company. 

Several witnesses who are customers of the Newcastle Company 
were called, and spoke to the satisfactory nature of the supply. 

Mr. FEBRANTI was called and examined as to the merits of the 
rival schemes, and expressed the opinion that the Northumberland 
Power Company had not a very good chance of succeeding, because 
their suggested district was a poor and scattered one, and they had 
not that advantage of a concentrated and valuable district along the 
Tyneside. He thought the power compauy would not for a long 
time be able to get their cost down to that of the Newcastle Supply 
Company. 

Mr. PEMBER addressed the Committee for the promoters of the 
Newcastle Electric Supply Bill, and said there could be no doubt 
that the Newcastle Supply Company had done more in the last few 
years than any other of the great electric companies in the whole 
of the United Kingdom. There was no company they could com- 
pare with it in point of rapidity of development. He was not 
aware that the company's new area was not so far to the north ав 
that of the Power Company, but there was no reason why the dis- 
trict should not be further extended. His company’s arrangement 
with the Durham Company showed that not only were they at work 
thoroughly in their own district, but that they were at work on such 
a scale as to enable them tosupply power at a low rate outside. He 
thought that the worst that was suggested of the agreement was that 
the price amounted to 60, or he would putit at 80 if they liked, 
decimals of 1d. But that, he contended, would give the Durham 
Company a chance of distributing the energy at a profit to them- 
selves, and at a reasonable price to the consumers. With their plant 
of such a character as it was, the Supply Company, by reason of the 
area and scale on which tbey conducted their operations, could do 
two things. First, they could offer electricity at an exceptionally 
low price, which was proved not only by the low prices at which 
they offered energy to the Durham Company, but by the price at 
which they supplied their customers; aud, secondly, they could 
meet any demand which they might expect from their present district 
or from any other. They had brought down the cost of production to 
0:35d., and the reduction in the last nine months represented no less 
than 50 per cent., the sole reason for that being the increased out- 
put, and that showed the value of a large and productive district. 
He wished the Committee to consider the financial position of the 
Supply Company. They had expended £500,000, and had already 
a reserve fund of £75,060. Their new £5 share: were issued at £7, 
and were now worth £8 15s. in the market, and he would like to 
know if they thought any company could be in a better position to 
raise fresh capital? In order to justify their position, 16 was 
necessary for the Power Company to place before the Committee 
very large estimates of the amount of energy which would be 
required, and their engineers did that. They informed the Com- 
mittee that a generating station having a capacity of 8,500 xw., 
represented an enormous output during the year, which was by way 
of showing the Committee that the demand would be such as to 
make a low price possible. But no colliery bad told the Power 
Company what amount of energy it would take. "The estimates 
were vague, and kased on no information at all. The immediate 
demand, he believed, would be comparatively small, but as ав 
addendum to the Supply Company's present demand, it would 
become part of a large and lucrative business, well established, and the 
consumer in the new district would be able to share the advantage of 
the low price enjoyed by the consumers in the Supply Company's 
present district. He thought it was perfectly easy to see the 
advantage to the new district, but it was not quite so easy to make 
people understand that the old district would also benefit. There 
would be, however, а distinct advantage to the latter. 
The Supply Company would get as an addition to their 
load factor, whatever demand there was from the new 
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district, and that increase in the load factor would enable them to 
scll to everybody at а lower price than before. Until they reached 
100,000 1r.»., which he did not think would be for years, they could 
go on cheapening production. If the Committee passed the Power 
Bill, one of the two things must happen; either there must be 
higher prices in the new district, or should the Power Company 
charge low prices, it would mean commercial failure. 

The СнлівмаАм said it must be remembered that the Power 
Company had stated that they were prepared to compete with the 
Supply Company in the new area. 

Mr. PEMBER faid he did not think that would be advisable. He 
had never known Parliament to pass the Bills of two supply com- 
panies for one district. It was notthat he was afraid of the Power 
Company. If both Bills were passed he knew which would be 
carried out, and the one which would not, would not be his. 

Mr. BaacarLay, K.C., on behalf of the Northumberland Power 
Company, said that as far ns the promoters of the Power Bill were 
concerned, they were quite prepared to accept competition. If 
vheir case was right that the district could best be supplied by the 
consumers supplying themselves, they had no reason to fear the 
competition of the Supply Company. On the other hand, if the 
Supply Company were right in their conjecture that owing to their 
having large works already established in Newcastle, they could 
belter supply the new area sooner and cheaper, so much the better 
for the consumers who promoted tbe Power Bill. Their object was 
to get a cheap supply for the district. The Power Bill was promoted 
by important substantial gentlemen in the district, and nearly all 
of them were locally interested. They had got works already going at 
Blyth capable of carrying on a fair business while new works were 
being erected. If the case put forward by the Supply Company 
was correct, the logical meaning was that the right thing to do was 
to go on extending gigantic uudertakings until eventually there 
was only one power station for all England. 

The Committee having deliberated in private for a short time, 
the CHAIRMAN announced that the Committee were of opinion that 
the preamble of the Newcastle-upon-Tyne Electric Supply Bill was 
proved, subject to there being a clause in it similar to the one in 
last year's Yorkshire Bill, and subject to the consideration of prices 
set forth in the schedule. They were of opinion that the preamble 
of the Northumberland Power Bill was not proved. 

The clauses were then approved, and the Bill was ordered to be 
reported to the House. 


MIDDLESEX County CouNCcIL TRAMWAYS. 


Mr. E. Wason’s Select Committee of the House of Commons, on 
11th inst., commenced the considcration of the Middlcsex County 
Council Bill, which deals with the tramways in the county. 
Amongst the opponents were the Ealing Borough Council, repre- 
sented by Mr. Glen; the Twickenham, Heston and Jsleworth 
Urban District Council, represented by Mr. Morton Smith; the 
Acton Urban District Council, represented by Messrs. Hutchinson 
and Neilson ; the Hendon Council, represented by Mr. Oliver; the 
Chiswick Urvan District Council, represented by Mr. Vesey Knox ; 
the Wood Green Urban District Council, represented by Mr. Forbes 
Lankester; and the Tottenham Urban District Council. 

Lord Rosert CECIL, K.C., who with Mr. Moon appeared for the 
promoters, said that the substantial object of the Bill was to enable 
the County Council in certain circumstances to purchase by agree- 
ment the tramways in the County. The objections raised gcnerally 
by the local authorities were that such a proposal interfered with 
the general law, and that it would be an injury to the local 
authorities. He submitted, however, that the circumstances of 
Middlesex were of & special character, for this had several times 
been recognised by Parliament, who had treated it differently from 
other Counties. The population had immensely increased of 
late years owing to the growth cf the suburban parts of London, 
and increased means of communication with London were urgently 
needed. The County Council had been constituted the light 
railway authority, and had obtained powers to construct a number 
of light railways; but they had no powers under the Tramways 
Act, and were unable, even although ail parties agreed, to take over 
tramways. The light railways which had been sanctioned would 
form connections with existing or authorised tramways, and were 
intended eventually to form part of a general system of inter- 
communication, and it was expedient that the County Council 
should either solely, or in conjunction with the local authorities, 
exercise control over the system, and that they should, under certain 
circumstances, become the owners of the tramways. Therefore it 
was proposed under the Bill that the County Council should be со \- 
stitated a local authority within the meaning of, and for certain 
purpcses of the Tramway Act, 1870, and with the following powers :— 
First, to buy tramways compulsorily in certain circumstances, and 
subject to the conditions imporcd by Sec. 43 of the Act; secondly, 
to purchase by agreement under Sec. 44; and thirdly, to deal with 
tramways by way of leasing them after they had acquired them 
under Sec. 19 of the Act. 

Mr. J. P'iawoop, M.P., chairman of the Parliamentary Committee 
of the County Council, was called in support of the Bill, and said 
that the Couuty Council had no desire to interfere with the existing 
rights of the lccal authorities. They simply wanted powers which 
they could exercise with the consent of tbe local authorities. He 
considered that the question of facilities for intercommunication 
between London and Middlesex wasa most important one, and tbat 
it wasa means by which the hovsing problem could be solved. 
There were 35 local authorities in the county, of whom eight were 
opposing the Bill. 

In ercss- examination, Witness admitted that the rateable value 
of the local authorities oppc«ing was about one-third of the whole 


rateable value of the county. They had entcred into an agreement 
with the London United Tramways Company, under which they 
bound themselves not to promote any tramways iu the southern 
portion of the county, and to oppose schemes other than those of 
the United Tramway Company, and this would give a monopoly to 
the company in the southern portion of the county till 1919, while 
the County Council would have a monopoly in the northern part. 
They did not intend to work the tramways themselves. 

Mr. LIT TRR, K.C., was called and gave evidence of a similar 
nature to the last witness. 

Sir ALEX. BINNIE, late chief engineer of the London County 
Council, expressed his opinion that is was importantthat the County 
Council should have control of the tramways in Middlesex just as 
the London County Council had control of those in London. 

The Committee adjourned. 


On the resumption of the proceedings on 12th inst. Mr. Moon said 
it waa proposed to insert a clause in the Bill which would make it 
clear to everyone what were the intentions of the County Council. 
At present Clause 2 was as follows:—'' Subject to the provisions of 
this Act the Council shall from and after the passing of this Act, be 
deemed to be a local authority, and the County of Middlesex shall 
be deemed to be the district of such local authority within the 
meaning and for the purposes of Sec. 19 (*localauthority may lease 
or take tolls’), Sec. 43 (‘future purchase of undertaking by local 
authority ’), of Sec. 44 (power of sale), of the Tramways Act, 1870, 
in relation to any tramways authorised or to be authorised in the 
eaid county by any Act passed or provisional order confirmed by 
Parliament before or after the passing by Parliament of this Act 
with which those sections,or any of them, are, with or without modi- 
fication, incorporated, and the Council may (subject as aforesaid) 


.exercise in respect of such tramways the powers vested in local 


authorities by those sections, with such modifications as aforesaid, if 
any, accordingly.” It was proposed to add to that clause the fol- 
lowing :—“ Provided always that the powers by this Act conferred 
upon the Council with respect to the purchase of tramways shall 
only be exercised with the consent, in writing, of the local authority 
of the district in which the tramways proposed to be purchased are 
situate." 

Considerable discussion took place amongst the counsel repre- 
senting the various local authorities opposing, and Mr. VESEY KNOX 
argued tbat no good cause had been shown why the ordinary law 
should be changed. 

After the Committee had consulted in private, the CHAIRMAN 
announced tbat they had found the preamble proved. 

It was intimated that the opponents would not further contest 
the clauses at that stage, and the Bill was ordered to be reported 
for third reading. 


METROPOLITAN District RaiLwaAY BILL. 


TRE Standing Orders Committee have reported that, with regard to 
the additional provision asked for by the promoters of this Bill, 
Standing Orders should be dispensed with, and that the parties be 
permitted to introduce their additional provisions if the Committee 
before whom the Bill will come think fit. Amongst the things 
sought for in the new provision is the confirmation of the award 
of the Board of Trade as to the system of electric traction to be 
used on the District and the Metropolitan Railways. 


Lonpon County CoUNCIL TRAMWAYS AND IMPROVEMENTS BILL. 


THE Standing Orders Committee of the House of Commons has 
reported that the Standing Orders ought to be dispensed with and : 
the parties be permitted to proceed with their Bill, provided that 
powers to construct Tramways Nos. 1, 2, 3, 4, 6, 6a, 6^, 8, 9, 10, 12 
and 13 bestruck out of the Bill. Amongst the proposed tramways 
which will thus have to be dropped this session are a line from Stoke 
Newington to Hackney; one from St. Pancras to Marylebone ; one 
from Marylebone to Paddington; a line from Paddington to Maida 
Vale ; from Bridge Road, Chelsea, to Grosvenor Road, Westminster; 
from Vauxhall Bridge Road to Grosvenor Road ; a line from Putney 
to The Grove, Clapham Common; one from Streatham High Road, 
termipating at the county boundary; a long line wholly in Green- 
wich; one commencing in Greenwich and terminating in Charlton; 
and one from Deptford to Lewisbam High Street. 


CORNWALL ELECTRIC PowER BILL. 


Тне Cornwall Electric Power Bill came before the Chairman of 
Ways and Means in the House of Commons as an opposed measure. 
The Bill incorporated the Cornwall Electric Power Company, with 
acapital of £450,000 aud the usual borrowing powers, and the area 
of supply scheduled is practically the whole of the County of Corn- 
wall. Two generating stations are proposed to be erected. The 
Bill was ordered to be reported for third reading. 


EnbiNGTON Tramways. 


Tris Bill, which empowers the Urban District Council of Erdinzton 
to construct and make tramways, саше before the Chairman of Ways 
and Means as an unopposed measure on Thursday last week. In the 
estimates accompanying the Bill, £52,500 is set forth for the 
purcbase of land and construction of tramways, and £50,498 for 
tramway purposes. The Bill was ordered to be reported for third 
reading 1n the House on Commons. 
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MANCHESTER AND SALFORD TRAMWAYS. 


Ow 13th inst. a Select Committee of the House of Commons, under 
the chairmanship of Col. Bowles, commenced the consideration of 
two important Bills, viz., the Salford Corporation Bill and the 
Manchester Corporation Tramways Bill. The Bills, which were 
taken together, raise & somewhat novel point with regard to muni- 
cipal tramways, viz., the constitution of a joint board of control. 
The Salford Bill asks for power to construct tramways, &c , and to 
allow the Corporation running powers over the Manchester Cor- 
porations tramways, and provides for the constitution of a joint 
board, to consist of representatives of the two Corporations, for the 
working of the two tramway systems. On the other baud, 
the Manchester Corporation Bill seeks to empower the Cor- 
poration to purchase the Manchester Carriage and Tramways 
Company's tramway, which is in the township of Broughton 
and the Borough of Salford. The promoters also seck to 
extinguish the right of the Salford Corporation to purchase 
such line, or, failing the obtaining of such a power, that the Salford 
Corporation should have running powersover the line. Mr. Balfour 
Browne, K.C., Mr. Freeman, K.C., Mr. Moon, and Mr. Roe Rycroft 
were for the Salford Corporation; Mr. Pember, K.C., Mr. Lewis 
Coward, К.С, and Mr. G. Rhodes for the Manchester Corporation; 
Mr. Hutchinson for the Swinton and Pendlebury Urban District 
Council; and Mr. Forbes Lankester for the Stretford Urban District 
Council. 

Mr. Влгғоонк BROWNE, in opening the case for the Salford Cor- 
poration, said the first tramways were constructed in Manchester 
and Salford in 1877, when, although Corporations could acquire 
tramways, they were not allowed to work them unless they failed to 
get a tramway company to lease them. At that time the whole of 
the tramways in the two boroughs were leased to the Manchester 
Carriage and Tramways Company. The Standing Order was 
repealed, and in 1896 both Corporations applied to Parliament for 
powers to work the tramways in their respective districts when the 
company’s lease fell in. The Carriage Company at the same time 
applied for power to Parliament to electrically equip their tram- 
ways, but the Bill was opposed by both Corporations and rejectcd, 
while each Corporation got powers to work the tramways themselves. 
Manchester bad gonc forward, and had agreed with a uumber of the 
outside local authorities to work the tramways. At present the state 
of things had reached a public scandal, for the cars of each Corporation 
stopped when the boundary was reached, aud passengers bad to 
change from one car to another. What Salford wanted, and what 
the public desired, was through communication between the 
two boroughs from one end to the other, and in order to sccure 
that they proposed to set up the machinery of a joint board. How 
that board should be constituted was to be determined by a scheme 
to be drawn up by the Board of Trade. He did not suppose 
Salford would get equal representation, but he thought if such a 
board was formed there would no longer be hostile interests. А 
standing arbitrator was, however, under the Bill tu be appointed to 
settle any matters in dispute. He thought that running powers 
only would not meet the case, but that there must be a joint 
board. 

Mr. Evans, the Town Clerk of Salford, was called, and bore out 
counsel's statement. 

Mr. Cowanp said the position of the Manchester Corporation was 
that if Salford had running powers over the Deansgate lire, and 
Manchester running powers on the Bury New Road, any question 
regardiog rent and conditions should go іо a Board of Trade 
arbitrator, and that would meet all the requirements of the case. 

Mr. PEMBER sugvested that if the proposal for a joint board was 
withdrawn, a resumable modus vivendi between the two Corporations 
might be arrived at. 

Mr. FREEMAN declined to withdraw this proposal, but was 
willing tbat the joint board should go if he could arrange terms 
with Manchester. 

The Committee decided to adjourn, to give the two parties a 
chance of coming to some agreement. 


On the resumption of the proceedings on 14th inst. Mr. BALFOUR 
Browne said that unfortunately no agreement had been arrived at. 
Не was not wedded to a joint board, and if any machinery 
vould be invented by which Salford got thrcugh communication, he 
was prepared to accept it. Salford proposed that there should be 
an interchange of through traffic upon such routes and upon such 


terms aud conditions as might be agreed upon, or failing agreement 


as should be settled by the Board of Trade. This was not acceptable 
to Manchester, but Manchester offered running powers over certain 
lines for through cars only, and in exchange wanted running powers 
over twolines. Part of their offer was that each Corporation was to 
maintain and electrically equip the tramways in its own disirict ; 
the price of electric current in each case not to excecd that paid by 
the operating Corporation in iis own district. 

Mr. PemMBEn said the only real requirement was communication 
between Salford and Manchester, and that the offer of the Man- 
chester Corporation would bring about. There was no through 
traffic worth having to places beyond Manchester. 

Further evidence was then called. 

Mr. T. T. Croox, M. I. C. E., consulting engineer to the Manchester 
Tramways and Carriage Company, said his company worked about 
154 miles of tramways, of which 23 miles were in Salford. The 
Manchester Corporation worked about 150 miles of tramways, and 
Salford about 50 miles. He advocated the establishment of a tram- 
way Board for LIanchester and Salford. 

Mr. D. Bovrr, chairman of the Tramways Committee, was the 
first witness called on behalf of the Manchester Corporation, aud 
described the tramway system and the nevotiations which had taken 
place with the Salford Corporation. The Manchester Corporation 
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had carefully considered the joint board scheme, and had come to 
the conclusion that it was an impossible suggestion. 
The Committee again adjourned. | 


On resuming on Monday, Mr. BoyrE was cross-examined by Mr 
Moon for the Salford Corporation. He said he objected to a joint 
tramway board on many grcunds, as, in his opinion, no othe. 
authority than the Manchester Corporation ought to be allowed to 
have control of the tramway service in the city. They were under 
statutory obligation to do the work, and also under an obligation 
not to sub-let, and he did not know that they could be relieved 
from that by handing the system over to a joint board. Manchester 
recognised that there were public requirements on the part of 
Salford, which would be met һу giving ruuning powers into the 
centre ef Manchester, and that they were ready to agree to. 

Mr. Alderman Hoy, the Lord Mayor of Mauchester, gave similar 
eviderce. He said that as to giving through routes between the 
two systems at present, they did not know what was practicable 
and what was not, and before making any change, he thought it 
would be desirable to wait until electric traction had been intro- 
duced on all the routes, and until its possibilities had been estab- 
lished. He objected to a joint board, because it would supersede 
the action of the municipal authority. 

In cross-examination, WITNEss said the Manchester Corporation 
did not object to a through service; all they did was to point out 
the impossibility of giving such a service under present conditiors. 

After a consultation between counsel, Mr. Cowarb submitted the 


following clause on behalf of Manchester, which he said he thouzht 


would meet the requirements of the case: —“ The Board of Trade 
are hereby authorised, on the application of either Corporation, to 
consider апа determine if, and to what extent there shall be an 
intercliaree of through tratlic between Manchester aid Salford, aud 
if co to settle the routes, terms, and conditions thereof.” : 

Mr. Mood suggested a clause commencing, There shall be au 
interchange of through tratlie upon such routes, terms, «ud con- 
ditions as may be agreed upon.“ 

Mr. Cowan said he could not accept such a peremptory clause. 

Eventually, after discussing in private, Mr. Pexner said the 
following clause had been agreed upon between himself avd Мг. 
Balfour Browne:--“ There shall be an interchange of through 
traffic, so far as reasonable, upon such routes or portions of routes, 
and upon such terms and conditions as may be agreed upon, or 
failing avreement, as shall be settled by the Board of Trade.” 
The Committee then adjourned in order that the question might be 
definitely adjusted between the parties. 


Lo DON UNITED Tramways BILL. 


Mr. Campion, опе of the Examiners of Stardiry Orders, had the 
above Bill before him on Monday on a question of compliance with 
the necessary Parliamentary requirements. The Hill proposes the 
construction of a series of tramways through portions of Hammer- 
smitb, Barnes, Richmond, the Maldens and Wimbledon. The idea 
of the extensions is to link up the various tramways, light railways 
and proposed tube railways in the districts which bave already 
received the sanction of Parliament, and which will have a road mile- 
age of nearly 160 miles. Mr. A. Pitt, representing Messrs. Sher woud 
and Co., Parliamentary agents, who appeared tor the promoters, 
produced the consents of the local and rcad authorities to all the 
proposed extension: except four—Nos. 1, 2, 3 and & ‘Those 
sections would accordingly be withdrawn for the present. The 
estimated cost of construction of the remaining extensions, includ- 
ing road and street widening, was about £500,000. Mr. Clifton 
Robinson, the company's engineer, having given evidence relative 
to the plans, surveys and engineering detaile, the Dill was ordered 
to be reported as having satisfied the Standing Orders, with the 
exception of the four tramways withdrawe. 


РА 


KENT ELECTRIC POWER BILL. 


Tut following loca! authorities have withdrawn their opposition to 
the Kent Electric Power Bill:—'l'he Corporations cf Rochester, 
Tenterdon, Lydd, Sandwich, Hythe, Chatham, Ramsgate, Canter- 
bury, Gravesend, New Romeey, aud Faversham, aud the Urban 
District Councils of Beckenham, Tonbridge, Sandgate, Sitting- 
bourne, Northtleet, Dartford, Erith, and Chenton. 


Mipway AND THaMES CanaL BILL. 


Tiris Bill has lately been considered by the Select Committee of the 
House of Lords presided over by the Earl of Dartney. The Com- 
mittee on 10th iust. decided to recommend that it should be 
allowed to proceed. The Bill is promoted by persons interested in 
the trade of the Medway and the locality, and has fur its object 
the construction of a canal from Rochester to a point on the Thames 
about three miles below Grave:end, a lerg:h of about five miles. 
Electricity is to be used for lighting and towage, and barges will 
be saved tne journey of 35 miles routd the Nore and the constant 
delay arising from fogs. 


Croxdon,—Tlie Board of Trade approval having been 
received, the «себе cars commenced running between West 
Croydon and South Norwood on Friday list. 

E 
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LEGAL 


NATIONAL COMPANY FOR THB DISTRIBUTION OF ELECTRICITY BY 
SECONDABY GENERATORS. 


IN the Court of Appeal, composed of Lords Justices Vaugban- 
Williams, Stirling and Cozens-Hardy the other day, the hearing 


was resumed of the case in re the Companics’ Acts, 1862 to 1893, 


and in re the National Company for the Distribution of Electricity 
by Secondary Generators, on the appeal of Mr. Adam Scott, a share- 
holder, from an order of Mr. Justice Wright in the Companies’ 
Winding-up Court, dated April 17th, 1901, dismissing his petition 
to have the winding up of the company continued under the super- 
vision of the Court, the company being in voluntary liquidation. 
Mr. Scott appeared in person in support of his appeal, Mr. Gore 
Browne representing the liquidator, the respondent of the appeal. 

The grounds on which Mr. Всотт asked for the supervision order 
were, that there were matters requiring searching investigation, 
which could only be obtained by a compulsory winding-up order ; 
and, secondly, that such an order would tend to the recovery of a 
large sum of money, which would benefit the whole body of the 
shareholders. The hearing had been adjourned from March 1st to 
enable the li(uidator to make a report as to the presents of shares 
and the other matters brought into question by Mr. Scott. 

Lord Justice WAUGHAN- WILLIAMS said he did not think they 
ought to allow this appeal. Не arrived at this conclusion with 
some reluctance, because he was by no means satisfied that the com- 
plaints which had been urged by Mr. Scott were entirely without 
foundation. More than that, he was by no means sure that th? 
matters he complained of were not matters which, if investigated, 
might result iu increasing the fund which would have to be dealt 
With in the liquidation. He did not, however, think that Mr. Scctt 
had made out a sufliciently substantial case to justify their setting 
aside the existing voluntary liquidation. The appeal would be dis- 
missed. Lords Justices Stirling and Cozens-Hardy concurred. 


PooLh AND BOURNEMOUTH ELECTRIC Tramway Company, LIMITED, 
v. THE BouRNEMOUTH CORPORATION. 


IN the Chaucery Division of the High Court. the above action 
was referred to before Mr. Justice Swiufen Eady. 

Mr. WaBMiNGTON, K.C., (with whom was Mr. R. J. Parker) 
informed his Lordship that he understood that the defendant 
Corporation desired that the motion should stand over for a week. 
He raised no objection, and asked leave to amend the writ and 
the notice of motion. 

Mr. VERNON бмітн, K.C., (with whom was Mr. C. G. Church) 
stated that it was an injunction to restrain the Bournemoath 
Corporation from completing certain tramway: in the borough, and 
it was very desirable that the motion should be heard as sCon аз 
possible. He should complete his evidence by Tuesday, so that 
tbe evidence on theother side could be completed by Thursday, ard 
he suggested the motion might be heard on Friday. 

The ilearned judge ‘concurred, and the motion was accordingly 
adjourned for a week. 


THE HAnBUnd Inpia-Rupper COMPANY AND FERDINAND WINTER 
v. MARTIN Brown. 


IN the Court of Appeal on 13th inst., before Lords Justices Vaughan- 
Williams, Stirling, and Cozens-Hardy, the case of the Harburg 
India-Rubber Company and Ferdinand Winter v. Martin Brown, 
was heard on appeal by the defendant from а judgment of Mr. 
Justice Mathew. The action was brought on a verbal promise by 
the defeudant that he would give bills of exchange for a debt due to 
the plaintiff company from the Crowdus Accumulator Syndicate. 
The facts werc sufficiently set forth in the judgment given by Lord 
Justice Williams. His Lordship said that the plaintiffs had 
supplied goods to the Crowdus Accumulator Syndicate, and the 
company did not pay what was due for these goods. The plaintiffs 
thereupon recovered judgment, and placed in the hands of the 
Sheriff, a writ of fi. уа. forthe recovery of the debt. The Sheriff 
found that the works had stopped, and he did not take possession. 
Subsequently there was & meeting between Mr. Martiu Brown, the 
defendant, and Mr. Ferdinand Winter, acting on bebalf of the 
plaintiffs, and the result of that conversation, shortly, was that Mr. 
Martin Brown promised that he would give bills for the amount of 
the judgment debt, and it was said that that amounted to an oral 
promise to guarantee the judgment debt owing by the Crowdus 
Accumulator Compauy. It was said on behalf of the defendant, 
who was a director and a large shareholder in the syndicate, that 
this was a promise by him to make himself answerable for this debt, 
and came within the meanirg of Section 4 of the Statute of Frauds, 
aud that, therefore, the action could not be maintained, because the 
promise was not in writing. The plaintiffs traversed this con- 
tention, and submitted that it was a contract of indemnity. The 
question to be decided was whether or not this bargain came within 
the 4th Section of the Statute of Frauds. Mr. Justice Mathew had 
found that it did not, and he was sorry to ғау he could not bring 
himself to agree with that conclusion. Не thought that 
the contract was one by which Mr. Martin Brown contracted 
to make himself answerable for the debt of the Crowdus 
Syndicate. This was a case in which they must find as a fact what 
it was the parties were dealing about, aud it seemed to him plain 
upon the evidence that the only matter which was present to the 
mind of Mr. Martin Brown, and was presented by him to Mr. 
Winter, was this. © Will you forbear for a time; will you give this 


company, which I believe has a future before it, the opportunity of 
turning round. I believe, if this company has that opportunity, it 
will do well" That, it seemed to him, was the true meaning of the 
conversation, and to induce that forbearance, Mr. Martin- Brown 
said he would give bills which would secure the plaintiffs’ payment 
at specified periods. That was really the whole of the contract, 
and there was neither purcbase nor anythiog else outside this 
bargain. It was impossible to say that the mere fact that Mr. 
Martin Brown had financed to a large extent this Crowdus Syndi- 
cate, and that that was a motive for coming forward and bargaining 
for forbearance, made any difference as to the subject of the con- 
tract. Tbe contract was simply to obtain forbearance, aud if that 
was the true contract, he did not see how the Court could come to 
the conclusion at which Mr. Justice Mathew had arrived. 

Lords Justices STIRLING and CozENs-HanRDY concurred, and the 
judgment of Mr. Ju.tice Mathew was therefore reversed, and the 
appeal allowed with costa. 


JAMES LIITAUER T. J. BAKEWELL & Co. 


Тн action, which was heard before his Honour Judge Lumley 
Smitb, K.C., on 17th inst., was a claim for the price of goods sold 
(about £45) brought by the plaintiff, an electrical supplies merchant 
and importer, against defendants, who are electrical engineers. 
Mr. В. Е. Colam (instructed by Mr. Herbert Oppenheimer) appeared 
for the plaintiff, and Mr. S. Mayer (instructed by Messrs White- 
house, Rivers & Co.) for the defendants. It appeared from the 
evidence that in September, 1901, the defendants gave the plaintiff 
an order for cable for about £83. The defendauts contended that 
the order was conditional on delivery being made on October Ist, 


and as the date was not kept, they purcbased the goods elsewhere 


and cancelled the contract. They also contended that inasmuch as 
the plaintiff had up to date only delivered goods to the value of 
about £45, and bad not carried out the whole of the contract, they 
were not liable and were at liberty to reject the goods. The 
plaintiff, on the other hand, maintained that the part dclivery had 
becn accepted and that he was entitled to payment. After a pro- 
longed hearing, his Honour decided that he was not satisfied that 
the goods had ever been rejected, and that under the circumstances 
the defendants werc bound to pay for what they had received. We 
learn that judgment was given for the plaintiff fur the full amount 
claimed with costs. 


HucGHxs v. ConwvN Bay ELECTRIC LICHT AND POWER COMPANY 
LIMITED. 


BrronE Mr. Justice Swinfen Eady in the Chancery Division 
on Tuesday, Mr. Douce moved for judgment in this action; 
the defendants appeared and consented. He asked specially that 
the receiver might be at liberty to sell by public auction and private 
contracts all the office furniture, &c., at once, as it would save con- 
siderable expense. The Judge refused to grant this request, which 
should have been mace in Chambers. He gave judgment, however, 
ia tbe usual form. 


OVERHEAD WIRES. 


In the Chancery Division, on Tuesday, Mr. Justice Farwell decided 
the action of the Finchley Electric Light Company, Limited, v. 
The Fiuchley Urban District Council, which was brought to obtain 
an injunction to restrain the Council from cutting the wires of the 
company erected across Regent’s Park Road, Finchley. Our report 
of the case is held over until next week, but his Lordship, in giving 
judgment, held tbat the fee simple was vested in the Council, and 
therefore it bad the right to prevent the stretching of the wires 
across the road. Accordingly he dismissed the action, but without 
costs. 


—— — 
BUSINESS NOTES. 


Bankruptcy Proceedings,— Under the failure of J. H 
Redgrave, electrical engiucer, late of 53, Regeut House, Regent 
Street, W., and St. Olats, Gloucester Road, New Barnet, present 
address unknown, the first meeting of creditors was held on 
Monday at the London Bankruptcy Court, before Mr. Everton S. 
Grey, official receiver. Tbe receiving order was made on March 
Sth, upon the petition of Mr. J. W. Cridlan, а creditor, claiming 
£850, and provfs to the amount of about £5,700 iu all have been 
tendcred by creditors, a large number being in respect of mortgages. 
It will be remembered that the debtor possesecd various properties 
at New Barnet, aud mortgaged them over and over again to different 
persons. <A warrant for his arrest in respect of those frauds bas 
been issued, but to the date of the meeting, the debtor had not been 
apprehended. A discussion arose аз to the position of the various 
mortgage, and the chairman expressed the opinion that it would 
bea matter «f considerable difliculty to ascertain who were the 
original mortgagecs, many of the leases given by the debtor over 
the same property bearing the same date. There was а good 
attendance of creditors aud their legal representatives, but it 
transpired that owing to the fact that many of the proofs of debt 
were not lodged in time, there was no quorum, aud the meeting was 
adjourned for a week with a v:ew to the appointment of a trustee 
and committee of inspection 

The public examination of Henry Van der Weyde was held ov 
Tuesday at the London Bankruptcy Court, before Mr. Reginald 
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Linklater. The debtor, who applied to pass upon accounts showing 
liabilities £12,627, against assets 2s. 4d., stated in reply to the 
Official Receiver that he patented in 1877 an invention for taking 
photographs by the aid of the electric light. Being unable to 
obtain more than £1,000 for the patent, he decided to exploit it, 
and for that purpose he opened a photographic studio at 182, Regent 
Street, W., where he had carried on business ever since. He started 
on borrowed money, and bad been in difficulties throughout, because, 
although the business was a profitable concern, he was constantly 
losing money over his inventions. In 1894 he promoted Cube Ice, 
London, Limited, to exploit his invention for trade-marking small 
cubes of ice by a process of injecting the mark into the interior of 
the cube. Four years later he promoted the Star Ice Company, 
Limited, to take over and work the patent. That company was now 
in liquidation, but it was confidently anticipated that a purchaser 
would be found for the patent, and the company’s debts would be 
paid in full. Between 1894 aud 1898 he expended £7,538 
on the invention, and all that he had received in return 
was £2,700 in cash, and £24,000 Star Ice shares, to which no present 
value was attached. It wastrue to say that had he confined his 
attention to electricity as applied to photography, he would not be 
now before the Court. The examination was concluded. 

The examination of H. Cooke, electrical engineer, Birmingham, 
was closed at the Birmingham County Court last week. 


Dissolutions and Liquidations.—Crowther & Co.'s 
Electrical Industries, Limited, resolved, on March 13th, at Man- 
chester, to wind up voluntarily, with Mr. H. W. Thomas as liqui- 
dator. Creditors should send particulars of debts, &c., to Mr. 
Thomas, 13, Lower Mosley Street, Manchester, by May 3rd. 

Tbe first meetings of creditors aud contributors of the Elec- 
trical Regulating and Lighting Syndicate, Limited, are to be held 
at Liverpool on April 4th. 

The Commercial Ozone Syndicate is winding up voluntarily, with 
Mr. W. W. Futcher as liquidator. 

A meeting of the Kerby Bowen Electric Syndicate will be held 
at 90 and 91, Queen Street, E.C., on April 21st, to hear an account 
of the winding up from Mr. W. Roden, liquidator. 


Books Received.—“ Proceedings of the Incorporated 
Municipal Electrical Association for 1902 (Repayment of loans).” 
Also “Memorandum, Articles, List of Members, &c.” Ipswich: W. 5. 
Cowell, Limited, 1902. 18. 

“Industrial Re-distribution,” by W. L. Madgen. 
Manual of Electrical Undertakings, Limited, 1902. 6d. 

„American Commerce, 1821—1900,” from the Philadelphia Com- 
mercial Museum. 

" Elementary Electricity and Magnetism,” by D. C. Jackson and 
J. P. Jackson. New York and London: Macmillan & Co., 1902. 
78. 6d. 


Brockie-Pell Lamp.— The 200 arc lamps now being 
erected in connection with the Newcastle Corporation tramways are 


of the Brockie-Pell patent, manufactured and supplied by Brockie- 
Pell Arc Lamp, Limited. 


Catalogues and Lists.—A small illustrated price list 
of electro-physical apparatus has been sent to us by Messrs. Clausen 
and v. Bronk, of Berlin. The contents include various apparatus for 
demonstration of telephony without wires. 

Messrs. Royce, Limited, of Hulme, Manchester, have sent us a 
few stock lists of their continuous current ‘ Royce” dynamos and 
motors. 

We have received from the United Electrical Company, Limited, 
of Ujpest, near Budapest, two wall show lists of their incandescent 
electric Jamps. One of these sheets shows Jamps of many varicties 
of shapes, made for different voltages and candle-powers. 

A new price list of Dia's patent Impregnable " paper cables has 
been issued by the St. Helen's Cable Company, Limited. The 
waterproof cable is described, and Mr. C. H. Wordingham’s report 
of tests thereof accompanies the list. Low tension single and con- 
centric cables up to 500 volts, high tension concentric cables up to 
2,000 volts, low tension triple concentric 500 volts, high and low 
tension three-core cables (500 volts) and low tension twin paper- 
insulated house wires for 500 volts are particularised in tabulated 
form. 

The General Electric Company (19C0) have sent us a copy of 
their March Progress leaflet, in which notices appear of about half-a- 
dozen of their specialities. 

From the Cutter Company, of Philadelphia, we have received a 
copy of their four-language catalogue, giving full particulars of the 
I. T. E. automatic circuit-breakers. 

We have received from the Electrical Company, Limited, a copy 
of their No. 5 price list, in which are very full details of the Luna 
arc lamps and lanterns, also accessories and spare parts. Self- 
focussing shunt and differential arc lamps for direct current, and 
telf-focussing “Duplex” shunt lamps are described, also the Luna 
enclosed lamps for direct and alternating current; the accessorics 
include resistances, choking coils and transformers, hoistiug devices, 
contact couplings, &c. A number of diagrams show the more usual 
methods of connections for direct and alternating lamps. There is 
a handy finger index to the different sections. 

The Laugdon-Davies Electric Motor Compuny has issued a new 
reduced price list of single phnse and two-phase motors. 


Charles Bright & Co., Limited.—4A winding-up order 
having recently been made against this company, the statutory 
meetinys of tbe creditors and shareholders were held on 12th inst. 
at tbe Carey Street Offices of the Board of Trade, Lincoln's Inn 
Fields, W.C. Mr. A. 5. Cully, Official Receiver, reported that 
owing to pending liquidations, the books of the company bad been 


London : 


in Court for days together, and the Official Receiver’s investigation 
was not yet complete. The company was promoted by Mr. Charles 
Bright in November, 1898, with a nominal capital of £200,000 
divided into 20,000 shares of £10 each, to establish and carry on a 
financial business generally, and to deal with industrial undertakings 
and financial operations of all kinds. Mr. Bright applied for and 
took over the whole capital of the company, and he had stated that 
the company was formed in accordance with an arrangement 
between himself and some friends to acquire concessions in South 
American undertakings in which they were jointly interested. Mr. 
Bright was one of the original directors, but although Не resigned in 
June, 1900, he continued to attend the board meetings, and was said 
to have influenced, to & great extent, the policy of the board 
throughout. The manner in which Mr. Bright's shares had been 
treated, together with other matters of transfers, book entries, loans, 
and exchange cheques, would have to be fully inquired ipto at a 
later date, and having regard to the claims of the trustee under Mr. 
Bright’s bankruptcy, and to other pending litigations, he would not 
make any comments on the сазе at that meeting. The Chairman 
proceeded to give details of the various companies promoted by this 
company and Mr. Bright, among the number being the Buenos 
Ayres Electric Tramway Company, Limited, the Metropolitan Rail- 
way Company, of Buenos Ayres, Limited, and the South American 
Electric Company, Limited. Three accounts had been opened with 
Mr. Bright in the books of C. Bright & Co, Limited, aud in the 


draft statement of affairs, prepared under this liquidation, that 


gentleman was returned as a debtor to the company for £58,507, 
the debt being treated as irrecoverable. The statement further 
showed unaccounted liabilities £93,379 ; fully secured debts £58,142, 
the securities being valued at £62,282; and a jadgment debt of 
£2,300, of which £2,160 was expected to rank. The assets, ex- 
clusive of the amount due from Mr. Bright, consisted of cash at 
bankers 4s. 6d.; investments in shares, £1,993; the surplus of 
£4,140 from the securities held by the fully-secured creditors, and 
the concession from the Metropolitan Railway Company, of Buenos 
Ayres, Limited. No value was placed on that concession, but on 
the other hand, £685,000 was claimed by that company against this 
company, chieily in respect of damages for breach of contract. Other 
proofs for considerable sums had been lodged, and as he bad some 
doubt of their validity, he would admit them for voting purposes and 
leave the Court and liquidator to deal with them subsequently. 
The creditors selected the Official Receiver for the post of liquidator, 
but the shareholders nominated Mr. F. Hyland, chartered 
accountant, Cannon Street, E.C., and the Chairman reported that 
the facts would be laid before the Registrar, who would make the 
appointment in due coursc. 


Directory, — We have received from the publishers 
(Serle Street, Ү.С.) a сору of the 1902 edition of Strees Newspaper 
Directory for Great Britain and Ireland. The year in which the 
different papers were established, publishing day, price, publisher, 
and latest time for receiving advertisements are given in a 
convenient form for ready reference. ` 


Electrical Exhibition.—An exhibition took place last 
week at Lewes in connection with the electricity supply under- 
taking, which is in the hands of the County of Sus:ex E.P.D. Com- 
pany. A large number of firms, both local and general, showed 
clectrical appliances and fittings, and the exhibition, which was 
opened by the Mayor, attained a large measure of success. 


Football and Ping-Pong.—We hear that Glover's 
Association F.C. played the return match with Royce's Works in 
Manchester on the 15th inst., and won by two goals to one. The 
teams afterwards had high tea together, which meal, by previous 
arrangement, was provided by the losers. After tea a ping-pong 
match was played, the cable-makers again worsting the dynamo- 
builders by 78 points to 65. It may be mentioned that the 
previous football match was won by Royce's; tea on that occasion 
being provided by Mr. E. A. Claremont, a director of both 
companies. 


France: Duty on Motors.—The Board of Trade 
Journal says that the Paris Chamber of Commerce has just furnished 
a report to the Minister of Commerce concerning the advisability 
of placing a duty upon electric motors weighing less than 10 kilos. 
As the parts utilised in the make-up of a motor are dutiable, and 
the spirit of the law of 1892 was to place a duly upon all appli- 
ances imported for use in a commercial sense, the Customs Com- 
mittee of the Paris Chamber gives its opinion as favourable to these 
small motors being classified with motors weighing from 10 to 50 
kilos, and consequently paying the same duty, viz. 80 frs. the 
100 kilos. (tariff minimum). The main argument advanced for this 
proposed new duty is that the French constructor is unable to make 
small motors at a normal price, owing to having to pay duty on the 
parts imported, whilst the complete motors are allowed to enter thc 
country free. | 


Imports of Foreign Electrical Plant.—The imports 
of foreign electrical goods and apparatus into this country during 
February last were on a relatively smaller scale than usual, amount- 
ing to a value of only £04,516, as compared with the £63,304 in 
January last and £97,296 in February, 1901. For the two months 
ending with the February, the imports have reached a total of 
£117,820, as contra-ted with the £191,613 in the corresponding two 
months of 1901. 


Irish Law Саѕе. — 10 the Chancery Division, Dublin, on 
11th inst., before the Master of the Rolls, a «ase of Caliender's 
Cable and Construction Company, Limited, ~. Killarney Electric 
Lighting Company, Limited, was beard.—-Mr. Philip White, on 
behalf of the plaintitts, said the application he had to make wus 
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that, notwithstanding the provisions of an order, dated June 6th, 
1901, inquiries be proceeded with with respect to the debentures on 
the property of the defendants. The order contained a proviso that 
these inquiries were not to be proceeded with until further order, 
with a view to a settlement of the action; but there was no pos- 
sibility of settlement. There was another application that the 
plaintiffa be at liberty to apply in the name of the defendants for 
the lease of the water power. There was a third application that 
the plaintiffs might be declared entitled to salvage in respect to 
£125 expended in machinery, £40 advanced to the defendants to 
pay wages to their employés, and £30 advanced for laying down 
cable, and costs. Mr. Robert Doyle, for Mr. Lealiy, said he had a 
claim against the company for 2, 000.— The Master of the Rolls 
said that his opinion was, that the claims made on the head of pay- 
ments were not salvage claims ; but he would reserve that question. 
The other branch of the application be would grant. 


Clacton.—A L.G.B. inquiry was held last week into the 
application of the U.D.C. for consent to the letting of certain land 
on the West Greensward Cliff for the purpose of an clectric stair- 
way. The Reno Electric Stairways and Conveyors Company, 
Limited, were the proposed tenants. There was no opposition. 


Electric Switch for Tramway Points,—An invention 
was privately tested in the Kirkstall Road tramway depot, Leeds, 
some days ago by the inventors and patentees, Mr. T. B. Stewart, 
Mr. W. H. Turner, and Mr. R. E. Dixon, of the firm of Messrs. S. 
Dixon & Son, Limited, of Leeds. The invention has for its object 
the simultaneous automatic adjustment of points on the rails and 
overhead wires of an electric system by a simple device. A 
small switch, conveniently placed in front of the driver of the 
car, is connected by ordinary electric wires with the trolley- 
head, and so arranged that when passing a position а con- 
venient distance in front of the points to be moved, by 
merely turning the switch the points on both the rails and the 
overhead wires are opened, while a second contact after passing tle 
points closes them. The necessary batteries are enclosed in a box 
on the side of the pavement. In case of breakdown in the electric 
device, 1 hand lever can be used to set the points and overhead 
switch by one movement. At present this work has to be done by 
а man, who first moves the points oa the rails with a pole, and then 
hurries back to the side of the road and pulls a string, which 
controls the points on the trolley wire. It is said that it costs the 
Leeds Corporation between £500 and £1,0C0 a year in salaries 
paid to men to perform this work in connection with about 80 sets 
of points. | | 

Maxim Lamps.—The Sir Hiram Maxim Electrical and 
Engineering Company have just completed some very extensive 
alterations to their incandescent lamp factory at Gillingham Street, 
§.W., in order to cope with the growing demand for their various 
ty pes of lamps The entire establishment has been fitted up with 
labour:saving tools and devices of all kinds, ana the assistance 
of eminent scientific experts in incandescent lamp manufacture has 
b3en obtained. We learn that a special feature is the formation of 
the stem, all H.V. filaments being mounted upon a glass bar stein 
before the treating process takes place, which ensures the filament 
retaining the same shape in the bulb as it bad while undergoing the 
above process ; and, in the case of double filament lamps, as a result 
of this method the two filaments can be treated in series, thus both 
are equaliscd, and run at the same efficiency. We are informed 
that no untreated filaments of any sort are sent out from the works. 
The company claim for the Maxim lamp efficiency, long life, aud 
that the candle-power is maintained to the end. 


Raw Hide Gears.— Messrs. Gco. Angus & Co., Limited, 
of Newcastle on-Tyne, report that business is very good at present. 
7 he Syracuse firm (by an arrangement with whom Messrs. Angus 
are now manufacturing these goods in this country) has just received 
an order from the British Westinghouse Electricand Manufacturing 
Company for 60 of its new process noiseless pinions for the equip- 
ment of the British Company's new plant. These pinions are to be 
used on motors for driviuy machine tools, electrical crancs, &e., and 
are for transmitting from 5 to 40 иг. 


“Namsohm © Trolley Insulating Material, — The 
General Electric Company (190), Limited, have recently applied 
for and accepted the trade-mark name of “ Samsobin ” for. the 
special insulating material of their trolley wire insulators. This 
material has successfully stood the tests of experience, aud it is 
stated that customers are experiencing difficulty in specifying and 
obtaining this substance. It is hoped that these difficul:ies will be 
overcome һу the adoption of this trade name, as trolley insulators will 
shortly have the word stamped on the insulating material. Some tests 
which have been carried out on Globe strain insulators made of this 
material, аге considered to justify the construction of the word 
"o5amsobm." We understand that an E. M. F. of 16,000 volts was 
applied without the insulation breaking down; a temperature of 
270˙ F. was reached without any effect; and an assortment of the 
Insulators were subjected to pressures as fullows:—2-in. diameter 
from 5,900 Ibs. up to 6,300 Ibs, 21-in. diameter from 6,250 lbs. to 
7,625 lbs. ind З-іп. diameter from 7,500 lbs. to 7,540 lbs. On 
jeaching the above strains the eyes broke in most cases, aud in 
others the insulation split. It is therefore claimed tbat the 
material is far stronger, electrically and mechanically, than is 
necessary, even after allowing a larger margin for safety. 


Summons,— Before Alderman Sir Reginald Hanson on 
Friday, at the City of London Police Sammons Court, Thomas 
Brown, a foreman in the employ of the Charing Cross and City 
Electric Company, was summoned for leaving open a pit that was 


not properly protected. After hearing the evidence, Sir Reginald 
said he must inflict a penalty of 403. and costs, and suggested the 
use of scaffold poles instead of the pieces of wood in use. 


Trade Announcements, — The Fairbanks Company 
announce that, owing to their steadily increasing business in engi- 
neering tools and machinery, in addition to weighing machines, 
they have found it necessary to remove their London offices and 


` warehouse to larger premises at 78—80, City Road, Е.С. 


The West Coast of America Telegraph Company and the Western 
Telegraph Compauy announce that they have now removed their 
offices to Electra House, Moorgate, E.C. The offices of the Globe 
Telegraph and Trust Company, Limited, will also be removed to 
Electra House, from to-morrow, Saturday, 22nd inst. 

The Horsfall Destructor Company, Limited, announce that, 
owing to his Majesty’s Office of Works having acquired their pre- 
mises at 36, Great George Street, Westminster, they have secured 
commodious offices on the first floor at 19, Old Queen Strret, West- 
minster, S.W., and on and after March 25th, 1902, all communica- 
tions for the London office should be sent to that address. 

Mr. J. W. Barnard, sole agent for the Electrical Power Storage 
Company's Q and V type storage batteries, informs us that he has 
recently acquired larger warehouse premises at 6, Great Winchester 
Street, E. C., where he holds a large stock of the batteries men- 
tioned ready for delivery, charged or uncharged, at short notice. 
The additional premises acquired will give increased facilities for 
the repairing, hiring and recharging of batteries, and will enable 
him to meet the increased demand more promptly than heretofore. 


ELECTRIC LIGHT AND POWER NOTES. 


Ballymena.— The D. of T. is inquiring what steps have 
been taken by the U.D.C. in regard to the electric lighting order of 
1897. The Council asks the Board to allow the order to remain in 
abeyance for another year. 


Bath.—The Corporation has confirmed its action when 
sitting as the E.L. Committee last week, reobtaining tenders for the 
electricity supply undertaking. 


Bexhill.—The U.D.C. is going to apply for leave to 


borrow £6,500 for electric lighting extensions. 


Bolton.—A L. G. B. inquiry was held last week. into 
applicatious to borrow £125,000 to meet future needs of the elec- 
tricity department, of which £67,000 was for plant, £29,000 for 
buildings, and £22,000 for mains. The principal objects of the 
propos: d loan were as follow:—New buildings, £29,616 (including 
new boiler house and engine house extensions) ; machinery, £67,305 ; 
boilers, &c., £24,705 ; and £22,550 for extension of the existing 
network, connecting boxes, meters, &c. The amount already sanc- 
tioned for electrical purposes is £147,972 (plus £50,000 for electric 
trams) Mr. A. A. Day, the electrical engineer, stated that the 
plant would include two 2,000-н.р. engines, two 1, 200-Kw. dynamos, 
and 20 Lancashire boilers. The original cost of the electricity 
works was £27,700, and of this amount a sum of less than £6,000 is 
now unaccounted for, £21,153 having been allowed for deprecia- 
tion, whilst there is still £962 in reserve. The number of lamps has 
reached 88,841,and when the extensions are carried out the works 
will have a capacity of 7,000 Kw., and the capital cost per xw. will 
be £46 28. 9d., the lowest among the large stations in the kingdom. 
It is expected this year the cost of production will be 1d. per unit, 
the output 3,050,000, and the revenue £29,600. There was no 
opposition to the scheme. 


Bridgend.— The D.C. has received an estimate of the 
cost of laying mains for the electric light scheme at £3,334 
15s. 10d., and has decided to справе Mr. Sully, of Bristol, as clec- 
trical adviser. 


Burslem — The E.L. Committee has been empowered to 


engage an electrical expert to advise it, ata sum pot exceeding 


50 uineas. 


Cowes, —A satisfactory arrangement having been entered 
iuto with the promoters, the consent of the Council has been viven 
tu the prov. order of the LW. Electric Light and Power Company, 
Which proposes to supply Cowes from the Newport generating 
station. 


Exeter,— The L. G. B. inquiry into the application of the 
City Council for leave to borrow £70,000 for the erection and equip- 
went of the uew electricity generating station will be held by Col. 
Durntord to-day. 


Falkirk.— It is proposed toput down two boilers of about 
4UU-H.P. cach. and to advertise for three steam дупашоѕ of 130-н.Р. 
each. 


Felling.—At a recent meeting of the Felling-on-Tyne 
U. D., it was decided in consequence of the unsatisfactory answers 
returned by tbe County of Durham Electric Power Distribution 
Company, with reference tothe supply of electricity and the making 
of additional tramways within the district, that the sub-committee 
should open furiher negotiations with other companies. 


E Ed 
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Grimsby, — Last week Mr. M. K. North, IL. G. B. 


inspector, inquired into an application of the Corporation for 
sunction to borrow £17,000 for the purposes of electric lighting. 
Since 1894 £55,000 has been borrowed for electric light aud trac- 
tion, and the present sum asked for was:—£4,100 deficiency and 
overspent in capital account for works now carried out, and £12,900 
for the erection of an additional engine, with boiler, dynamos, and 
ether things, to be added to the present plant at the electric light- 
ing station. Mr. W. A. Vignoles, borough electrical engineer, gave 
evidence, and there was no opposition. 


Heckmondwike.—The D.C. has decided to apply for 


borrowing powers for £6,500 for extension of works. 


India.—The Electricity Bill was introduced at a recent 
meeting of the Legislative Council, and is intended to regulate the 
use of electricity for lighting and for electric traction. It will also 
regulate its use with regard to the existing telephone and telegraph 
lines. The Bill has been referred to a Select Committee for con- 
sideration '' next cold weather." 

The Rangoon Municipal Committee has decided to apply to the 
Local Government for a license under the Electricity Act for the 
supply of electric energy within tbe limits of the municipality, the 
maximum charge tothe public being 8 annas per unit for lighting, 
and 4 annas per unit for power; the Municipal Committee being 
empowered to call for tenders for carrying into effect the powers 
granted by the license, and to reserve to itself the right to provide 
a -hare of the capital of any syndicate or company whose tender is 
accvepted.— Indian Engineering. 

According to a Government report, published in the Times of 
India, regarding the Cauvery Electric Power Works, whence the 
Kolar Gold Fields machinery is to be worked by electricity, the 
channels for conveying the water to tbe turbines are almost finished, 
and practically all the pipes and machinery have arrived. The 
transport across country of some of the machines has involved con- 
siderable labour, requiring elephants to drag them at the rate of 
about two miles a day—the railway being 27 miles from the works. 
The generating house and the transformers are well on the road to 
completion, and by May next it is expected that the work will be 
nearly finished. Difficulties, in the way of cholera, а bad (уге of 
fever, and retaining labour in an inaccessible site, һауе been very 
great, so bad, in fact, at times, when member after member of the 
supervising staff was disabled, as to render a breakdown imminent, 
but the energy and courage of Captain Joly de Lotbinicre, and 
those employed under him, refused to recognise defeat 

The Government of Mysore has issned a notification in regard to 
the wilful damage likely to be caused to the transmission line by 
ill-disposed persons. The line runs over a distance of 90 miles, 
and tbe Deputy Commissioners of the Bangalore, Kolar, and Mysore 
districts, through whose jurisdiction it passes from the Sivasamu- 
dram Falls to the Kolar (told Fields, have been requested to direct 
the adoption of special vigilant measures with a view to seeing that 
the wires are not tampered with. АП villagers are warned on no 
account to attempt to climb the poles or touch the line of con- 
ductors, even with a wooden rod, as this will mean instant death. 
In the event of the line falling on the ground, though it may look 
barmless, the fact of a person, or animal, touching it would result 
in death. Before the current is turned on handbills will be posted 
in every village along the line, pointing out that even a kite string 
may communicate the deadly "force," and that the line is not to 
be copfounded with a telegraph line, with which the rural folk are 
so familiar. Apparently, some villagers have already failed to take 
warning of an early notice on this subject, as, quite recently, eight 
insulators were destroyed near the village. The continuity of work- 
ing of the line is of vital importance. Originally, it was proposed 
to station a watchman every five miles along the line, but this has 
been abandoned, as the men could not be on duty night and day. 
As the matter requires early settlement, and as there are 210 
villages within one mile of the route of the transmission line, 
Government bas been finally pleased to order that the heads of 
villages concerned should be held responsible for any damage 
caused to the line, and that defaulting headmen be severely 
punished. All police officers are also instructed to inquire about 
the safety of the line whenever they are on beat. A subsidy of 
Rs. 2 a month will be paid to each headman for the additional duty 
involved, as long as the section of the line passing close to or across 
his village lands remaina intact. 


Kilmarnock.—The T.C. has resolved to rescind its 
previous resolutions with regard to electric lighting and traction 


а £0 advised, to bring forward а new scheme suitable to the 
urgbh. 


Kingston-on-Thantes.— On Thursday in last week a 
town’s meeting was held at which resolutions were passed calling 
upon the Corporation to rescind its order for 35 additional arc 
lamps, at a cost of £3,200, for public lighting, and asking for a 
thorough investigation into the Council's electric lighting under- 
taking, on which there was a loss of £2,721 last year. The 
opposition to the Corporation is alleged to be instigated by those 
interested in the local gas company, and a suggestion was made 
995 meeting that the Corporation should revert to gas for public 
ighting. 


King’s Lynn.—The T.C., with a view of inducing the 
Dock Company to take a supply for arc lighting or power purposes, 
has recommended that energy be supplied for lighting at 5d. per 


m (ст the first three hours’ use per day, and afterwards at 1d. per 
unit. 


Kirkby Stephen.—The North-Eastern Railway Com- 
pany have decided to light Kirkby Stephen Station and the loco- 
motive works with electricity, power being obtained from the 
river Eden. 


Leicester.— The accounts of the electric lighting depart- 
ment show that after paying £4,009 to sinking fund, there is a 
balance of £909 to be handed over to the relief of the rates. 


London. — BER MONDSsEY.—An inquiry was held last week 
at the Electrical Department of the B. of T., before the Hon. 
T. H. W. Pelham, Assistant Secretary, into au application by the 
Borough Ccuncil for an extended order affecting the parishes of 
Rotherhithe, St. Olave, St. Thomas, and St. John, Horselydown— 
the Council already possessing an order to supply electricity in part 
of their area, the parish of Bermondsey, wbich is about half the 
size of the new borough. Mr. Littler, K.C., appeared in support of 
the order; Mr. Balfour Browne, К.С, and Mr. Morse represented 
the County of London and Brush Provincial Electric Lighting 
Company, Limited, and Mr. Medcalf tbe London Electric Supply 
Corporation, in opposition; and Mr. Brown the South Metropolitan 
Gas Company. Evidence was viven on bebalf of the parties inte- 
rested, and after hearing counsel, Mr. Pelham intimated that he 
would reserve his decision. | 

CAMBERWELL.—A similar inquiry was held into an application 
of the Camberwell Borouyh Council for a prov. order to supply 
electrical energy throughout the whole of its district, part of which 
is already supplied by the Ciystal Palace District Electric Supply 
Company, and other parts by the County of London and Brush 
Provincial Electric lighting Company and the London Electric 
Supply Corporation. The application was opposed on bekalf of the 
County of J.ondon Company, the Crystal Palace Company, and the 
South Metropolitan Gas Company. Mr. Medcalf represented the 
London Electric Supply Corporation, concerning whom there was a 
purchase clause in the order asked for, to buy tliem out of the dis- 
trict for £25,000. Mr. Williams, for the promoters, contended that 
it was right that a Borough Council, borrowing money on the security 
of the rates, should be authorised to compete with an existing 
company, the County of London Company, which had obtaiced a 
previous order, on the ground that competition was desirable in the 
public interest. The County Company were willing to sell on terms 
fixed by the order, but the Council was not williug to buy them, 
on the ground that it would be ап vnremunerative undertaking. 
Mr. Tagg, town clerk of Camberwell, stated tbat the benefit to the 
borough by the order asked for would be that they would get an 
effective supply of electric energy for £150,000, whereas to get the 
same supply under the Couuty Company's purchase clause would 
cost £240,000 at the last. Mr. Balfour Browne, К C., for the 
County of London Company, argued that the application raised the 
very impcrtaut question whether there was to be competition 
between private enterprise and rate-aided authorities. He knew 
of по case where such competition existed, except in the light 
of purchase and on terms of purchase. Mr. Pelham reserved his 
decision. 

SouTHWARK.— An irquiry was also held into an application by 
the Borough Council of Southwark for tke extension of powers 
already vested in the Corporation to other parishes of its dis- 
trict, the amount of money being contined to £16,000. In the 
course of the i.quiry, Mr. Felbam remarked that Parliament bad 
not laid down very clearly that it would allow a local authority to 
come in after a company was already established, to compete with 
the private company, and that he did not tbiuk Parliament had 
allowed such competion in a care where а company was already 
giving a sullicient. supply fer the consumer. It was couterded on 
behalf of the elcetric lighting compar ies which оу pesed the appli- 
cation that they had carr.cd cut the sfatutory obligations which 
their orders imposed upon them, that they bad spent large sums of 
money, and that no subetai tial complaints had been received as to 
their service. Mr. Pelham reserved his dccisi n. 


Madras.—Dy this time, we believe, the Madras Tele- 
graph Oflice is lighted by electricity. Mr. W. D. Macgregor, the 
special сћісег in charge of the installation, bas been for some time 
at work with the arrangements. An 18-н.г. motor drives three 
dyramos which are fixed on to ore shaft. This motor, which works 
at 500 volts, 800 rev: lutions per minute, will be operated by 
current supplied by the Madras Electric Tramway Company. One 
dynamo of 300 volts, 41 amperes, charges the storage cells which 
will be used in working telegraph lines; the second of 220 volts, 41 
amperes, charges the storage cells for driving the electric fans and 
lamps all over the building, while the third of 12 volts and 50 
amperes charges the cells for the local circuits. Each of these 
systems has three sets of cells so arranged tbat one will be in use, 
another spare, while the third will be undergoing charging. Dur- 
ing the day the fans will Le worked direct from the dynamos, but 
at night the accumulators will be used to drive the fans and for 
illumination. There are 150 lamps distributed all over, cach of 
16 C. P., with 30 fans proportionatcly distributed, for the inspection 
of the various arrangements at night. When all the arrangements 
are completed the Madras Telegraph Осе will be the best fitted 
oue in India. | 

Morecambe.—The L.G.D. bas sanctioned an additional 
loan of £5,000 for the extension of the electric lighting installation, 
including the erection of a sub-station at Bare, which it is estimated 
will cost £4,000. 

Mundesley-on-Sea,—The R.D.C. Las adopted the scheme 
of Messrs. Hidout & Co., electrical engineers, London. The cost of 
public lighting is not to exceed 3d. in the £, and the work is to be 
carried out within tix months. 
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Lisbon, — Mr. Harrison, commercial attaché to bis 
Majesty's legation at Lisbon, in a report received at the 
Foreign Office last month, states that at present electric light is 
hardly used at allin Lisbon, either in the streets or buildines, so 
that on its general introduction there will be a great demand for all 
kinds of electric fittings and apparatus. The large business done in 
other countries, Mr. Harrison thinks, makes it advisable for 
merchants to be prepared for this movement. Once in general use 
in the capital, be is of opinion that there can be no doubt of its 
introduction ia most of the small towns and. villages, and as it isa 
novelty in the country, there should be many openings for electrical 
engineers and experts. 


Nelson,—I.ast week the formal inauguration took place 
of the new electricity station, which has been erected and equipped 
by the Corporation ata cost of £30,000, from the designs and under 
the superintendence of Mr. Fraser, the borough electrical engincer. 
The installation includes three engines and dynamos of 200 Kw. 
each, the motive power being supplied by steam obtained from an 
adjoining refuse destructor. The dynamos will generate current for 
lighting purposes in Neison and Brierficld, and for traction pur- 
poses for the Brierfield and Nelson lengths of the Burnley Corpora- 
570 tramways, and a light railway from Nelson to Barrowfield and 
Colne. 


Nuneaton.—A L.G.B. inquiry has been held into the 
application of the U.D.C. to borrow £5,000 for electric lighting 
purposes. 


Рега. — Тһе Peruvian Minister. Du Fomento, has ordered 
an inquiry to be made with & view to the eventual suppression of all 
overhead electric wires and supports. 'The present lines will be 
replaced by underground conductors. 


Peterhead.—Messrs. Crompton & Co, Limited, have 
offered to erect an installation in the town for public and private 
lighting at their own expense, aud to give the Corporation power 
to acquire the undertaking at certain dates on very reasonable 
terms. They offered to supply electricity for private lighting at 7d. 
per unit for the first hour, and 4d. thereafter, or 6d. flat; for power 
and heating, and for public street lighting, 3d. per unit. 


South Shields,—On and after April Ist consumers of 
electric energy for lighting will have the option of taking it either 
at the present rate, viz., 7d. per unit for the first hour, and 2d. per 
unit for the remainder, or at a “flat” rate of 5d. per unit, pro- 
vided they agree to take the light for 12 months. 


Spain.—<A company has just been formed at Alcala de 
Henares to establish and work an electric lighting station in the 
town. The plant will comprise a 60-H.P. gas engine, using pro- 
ducer gas. 


Swansea.— In his report to the Electric Lighting and 
Tramways Committee of the Corporation, the engineer, Mr. 
Prussman, recently stated that the number of consumers on the 
books was 197; number of lamps, 22,696; consumers connected to 
the mains, 173. Applications have been received for three motors, 
with a total B.H.P. of 26. The condition of things generally is most 
encouraging. In addition to the proposed extensions already decided 
upon, at a cost of £20,000, there will probably have to be further 
extensions of the electricity works in 18 months’ time. 


Swindon.—The Corporation has fixed the price of energy 
for electric lighting at 5d. per unit as a flat rate, and 7d. per unit for 
100 hours per quarter and 2d. per unit for subsequent units on the 
maximum demand system. 


Swinton.—The Tramways and Electricity Committee of 
the Swinton and Pendlebury District Council has decided to borrow 
410,000 for the establishment of a supply of electrical energy, 
purchased in bulk from some private company. 


Taunton.—The Electric Lighting Committee's annual 
statement of accounts shows a credit balance of £325, of which £250 


has been carried to the reserve fund, the balance to be carried 
forward. 


ELECTRIC TRAGTION NOTES. 


Keltast.—The Corporation on Tuesday unanimously 


passed a resolution for the purchase of the tramways of the city on 
a fair and equitable basis. 


Belgium.— The scheme for the construction of an 
electric railway between Brussels and Antwerp has been revived, 
the promoters on the present occasion being the well-known John 
Cockerill Company, of Seraing, which has submitted a detinite 
proposal to the Government. ‘lhe Financier says that the project 
takes the form of the building of an elevated railway on viaducts, 
23 ft. from the ground level, with trains running at a speed of 
84 miles an hour, at intervals of 10 minutes, and the journey 
between the two towns would be accomplished in from 20 to 25 
minutes. It is estimated that the cost of construction would 


amount to £1,000,000, and the railway would be ready for traflic 
within two years. | 


.. Cardiff.—Mr. A. Ellis has presented an exhaustive and 
interesting report to the Tramways Committee as to the progress of 
the new works. He stated that the power station would be com- 


pleted within the next fortnight or three weeks. He complained 


that unless the railway siding were completed at au early date there 
would be very great difficulty in getting up steam, for at present 
the whole of the coal had to be carted from the Taff Vale siding at 
Roath, and carried by hand to the fronts of the boilers; con- 
gequently they would be unable to use the mechanical stokers. Mr. 
Harpur, the borough engineer, explained that the siding was to be 
made by the T.V.R. Company, and the work necd not take 
more than a week. As to the overhead equipment, Mr. Ellis 
reported that good progress was being made, though a considerab! : 
amount of time had been wasted during the month owing to the 
great number of alterations which had to be made to pipes and 
other obstructions under the pavement. The total number of bouds 
put in up to date was 9,837, at a cost of £160 193. 7d. for labour, 
which worked out at 3:924. per bond, or 37d. less than shown in 
the previous report. 


Gloucester.—The Т.С. has resolved to purchase the 
uudertaking of the City of Gloucester Tramways Company, Limited, 
for £26,000, апа to promote a light railways order for new lines, the 
total cost of the scheme being something like £100,000. 


Hertfordshire.—At Westminster last week the Light 
Railway Commissioners held an adjourned inquiry into applications 
for power to construct tramways in Hertfordshire. The County 
Council sought to makea line from the county boundary at Bushey 
to Watford, while the Watford and District. Tramways Company, 
who have already obtained a Bill as affecting Watford itself, asked 
to be enabled to make extensions to Bushey in one direction and to 
Rickmansworth in the other. Mr. James Devonshire, director of 
the Metropolitan Electrical Tramway Company, stated that they 
had an agreement with the Herts County Council to lease from 
them tbe line if it were anthorised. They had similar u.ucr- 
takiogs with the Middlesex County Council, and tLey contemplated 
that the Commissioners would see the desirability of the connecting 
link. The Times records tbat among the opponents of the Bill was 
the Rev. G. M. Hall, rector of Bu-hey, who said that tramways 
there were premature, and by the time the place grew ripe for them 
there would be better modes of locomotion—they would have some- 
thing to fly with! The chairman said they would communicate 
their decision to the parties in а day or two. 


Hove.—A report recommending the construction of 4:45 
miles double and j-mile single track electric tramway was before 
the T.C. last week, together with a recommendation to acquire the 
Shoreham tramway, and work it electrically. Consideratiou of the 
report was adjourned. ° 


IIford.— The first bonds” in connection with the Ilford 


electric tramways system have been put in by Councillors Ben 
Bailey, J.P., and Wilde, near Seven Kings’ railway station. (iood 
progress has been made with the work, and it is hoped that the 
trams will be running within the nine months specified for the com- 
pletion of the contract. The contractors presented Mr. Bailey with 
а punch-bowl and Mr. Wilde with an inkstand. 


Middleton.—Trial trips have been run by the B. E. T. 


Company on the tramways laid through the town to Chadderton at 
the Oldham boundary. The Board of Trade inspection is fixed for 
to-day. 


Nottingham,.—The fifth section of the electric tramways 
scheme—Sherwood Rise and Nottingham Hoad—has just been 
commenced. The line will be about a mile and a half in length. 
The Mapperley and Woodborough Road section is rapidly nearing 
completion, and will probably be opened for traffic by Whitsun- 
tide. 


Newcastle-on-Tyne,—The estimates of the Corporation 
have just been issued, and contain some interesting figures as to the 
cost of the tramways in that city. The items are:—Permauent 
way, £350,000; power station and car sheds, £176,139; machinery 
and equipment, £64,791; and the cars, £99,070. At a meeting of 
the Committee recently the chairman (Mr. W. Cail) said that the 
amount to be paid for redemption and interest amounted to 
above £41,0C0. 


Oldham.— Тһе electric trams from the Star Inn to 
Hollinwood, the section which was inspected a few days ago by 
Major Druitt, of the Board of Trade, commenced running for the 
public convenience last week end. It was originally intended to 
lay a double track from the Market Place to Mump’s, but this 
particular length is being laid with a single line by reason 
of the roadway not being wide enough to allow a distance 
of 9 ft. G in. between the rails and the footpath, and the 
tradesmen’s objections to a double track. The Tramways Com- 
mittee have decided to take up the double track they have 
laid in St. Domingo Street and re-lay a single line. This 
is the result of Chancery Court proceedings instituted by shop- 
keepers and property owners in that thoroughfare against the laying 
of a double track. The Oldham Corporation Bill cnables the 
Corporation to lay double tracks where the distance between the 
outside rail and tbe kerbstone is not less than 9 ft. 6 in., or where 
the consent of the frontagers has been obtained. The consent of 
the owners was not obtained in this case before the construction of 
the track was becun. Since the weather has been favourable for 
tramway construction, considerable progress has been made with the 
various sections. 


Redruth, — The Urban Electric Supply Company, 


Limited, has commenced to lay the rails for the trams betweeu 
Redruth and Camborne. 
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Perth (W.A.).—Jn our issue of the 7th inst., page 386, 
we reprinted from the British Australasian a statement relating to 
this company’s concessions in Fremantle. We have been asked by 
the Electric Supply Company of Western Australia, Limited, of 
Liverpool, to publish the following copy of a letter which they 
have sent to the editor of that paper: — 

Dear Sir, —' The attention of my directors bas been called to an extract taken 
from your paper and reprinted in the Er.ecTRICAL REviEw of the 7th inst., to the 
eitect that this company's concessions for the lighting and tramways of the City 
of Fremantle. Western Australia, have been cancelled. As this statement i: at 
variance with the latest information received from our agents, we shall feel 
obliged if you will give us your authority for the statements made. 


Yours truly, 
Ө. Sates, Secretary. 


Richmond (Surrey),—An agreement has been sealed 
between the Corporation and the London United Tramways, 
Limited, the general provisions being :— 

il) No overhead trolleys in Kew Road. (2) Statutory widthsof roadways with- 
ont diminishing the footpaths; new paths to be at least 7 ft. 6 in. (39 Track not 
to be commenced until all widenings sre completed. (4) Cheap fares and work- 
ілеп'з ears. No further promotions without Council's consent, and no line 
across Kew Bridge except at tbe request of the Corporation. (5) Trees not to 
be interfers d witn except by agreement. (8) Reasonable stopping places. (7) 
The company not to erect a generating station nor to supp'y current within the 
borough. (8: Protection of existing cables, water mains, Жс. (9) Gongs to be 
approved, and sounded according to regulations to be made by the Corporation. 
i100 The Kew Road service not to be more frequent than once in three minutes, 
and the cars to be smaller than those on the Chi-wick line. (11) Annual way- 
leave, £1,250, including the extension of the lease of the Kew Road horse tram- 
way. (12: Track to be wood-paved and the remainder of the roadway to be wood- 
paved by arrangeme t. The company to wood-pave the whole road opposite 
places of worship. (13) 30 years’ purchase clause under the Tramways Acts. 

The company have also made an offer to give £20,000 towards 
the cost of securing a right of way, vid the Quadrant, Eton Street, 
Paradise Road, Ormond Road and Red Lion Street, the further 
consideration of which has been adjourned. 


Rochester, —The Tramways Committee of the T.C. 
have discussed a scheme for the laying of tramways in the city and 
neighbourhood, and have dirccted their manager to prepare plans 
of routes upon an ordnance sheet, во that the matter may be finally 
discussed. 


Salford.—The differences between Salford and Eccles in 
connection with the construction by the former author.ty of some 
six miles of tramways in Eccles have been satisfactorily arranged, 
and the agreement is to be submitted for the approval of the Board 
of Trade. When the two boroughs bave their respective new 
systems connected, Salford will take a long lease of the Eccles 
tramways, supplying the necessary electricity to the new cars in the 
meantime. 


Spain.—A narrow-gauge electric tramway is about to be 
constructed between Coruna and Santiago. The water-power of 
the River Tambre is to be utilised in the generation of the neces- 
sary electrical energy. 


Spen Valley.—The Yorkshire Observer says that the 
Heavy Woollen District Electric Tramway Company, whose lines 
will run from Cleckheaton down the Spen Valley and over the 
hill at Staincliff to Dewsbury, Thornhill, over Savile Town, are 
about to erect car stations and offices at Heckmondwike and Savile 
Town. 


Sunderland.—There was a long debate at the meeting of 
the T.C. on the 12th inst. on the question as to жі сег the elec- 
trical trams should be run down the High Street ito the east end, 
the vicinity of the docks. The Committee having charge of the 
tramways recommended, as we stated last week, that, in conse- 
quence of the great cost involved in the scheme, the route should 
not be carried out. The Council refused to sanction the construction 
of the route, all the opponents to which emphasised the excessive 
cost of it. 


Torquay.—The T.C. held a special meeting on 10th inst. 
to receive a report from the Electric Lighting Committee bearing 
on the question of tramways. Th2 Electric Lighting Committee 
recommended: (1) That before making any recommendation as to the 
best system to be adopted, they required further time to consider 
the question, with power to inspect any system; (2) that the ques- 
tion of routes be deferred for further consideration ; and (3) that 
the Council defer the question as to whether the Corporation 
should apply for a provisional order themrelves, or negotiate with 
a company or companies. The report was adopted. 


Wallasey.—T wo out of the three routes of the new 
Wallasey electric tramways, between Seacombe Ferry and New 
Brighton Ferry, have been opened for trafic during the present 
week. The third and longer route, through Liscard village, will be 
opened at Easter. 


West Australia,—A special dispatch from Perth to the 
Financial Times says that it is now considered certain that the 
Boulder Tramway Concession will be granted to the Kalgoorlie 
Electric Tramways, a change of feeling having been brunght about 
by the extraordinary rapidity with which the Kalgoorlie tram- 
ways are being built, rendering it certain that uuless Boulder 
is similarly provided with a tramway the people will move to 
Kalgoorlie, where, at a meeting of ratepayers, Mr. Stoneham 
announced that cara would be running on May Ist. 


West Bromwich.—The Highways Committee’s report, 
to which we referred last week, has been adopted by the Council. 


Underground Railways.— Last week a debate on the 
injury caused to property by underground railways took place in the 
House of Lords on the motion of the Earl of Camperdown, “that it 


is desirable whether by instructionsto the Select Committees on 
these Hills or otherwise, to provide that the liability of railway 
companies at common law for such damage, shall nut be impaired by 
the passing of any such Act.” The Earl of Morley, in the course of 
the debate, said that he did not think it desirable that a limit should 
be placed upon the discretion of the Private Bill Committee, and 
believed that the difficulty would be largely inet if the committee 
were empowered to introduce into private Bil's of this kind such 
clauses as the Board of Trade should recommend, with the object of 
minimising and rendering almost impossible the evils of which the 
noble earl complained. He was as anxious as the noble earl 
to prevent or obviate these evils, bat he deprecated the 
idea that they should alter the whole law of the land in relation to 
railways by applying to these underground railways a different law 
to that which they applied to railways generally. Such an altera- 
tion of the law would check enterprise altogether and prevent many 
useful undertakings from being carried out. The Earl of Camper- 
down said the question was one which Parliament ought to deal 
with, and which it should not delegate to any other body, however 
eminent. He did not, however, propose to press tha motion to a 
division, but would be content with the discussion which had taken 
place. 


ELECTROMOBILE NOTES. 


Storage Batteries,—Only those electrical engineers and 
electric vehicle manufacturers who have had to solve the problem 
of providing a storage battery for use in road vehicles on common 
roads realise the great strides in such batteries that have been made, 
and the many improvements, principally in details, introduced by 
many inventors and patentecs during the last six years, resulting in 
batteries of (a) very great output for weight; (b) capable of 
standing 100 per cent. excess of charge and discharge; (c) plates 
protected against disruption and attrition ; (/) the completed cells 
mechanically strong to stand the incessant jolting and shocks on a 
road vehicle; (e) acid-tight cases with ventilating valves; 
(f) tlexible and tough connections from cell to cell and to the con- 
troller—all adapted to make the batteries suitable for the rough 
usage, stopping and starting the vehicle, often all bat short- 
circuiting, they meet with. It must be a source of great satisfaction 
to those who have pioneered these improvements and find the 
results satisfactory. We trust it may be to their profit als». 
Reliable storage batteries can now be obtained for use in electric 
road cars, giving the effective horse-power hour for 56 lbs. of cells, 
as against 168 lbs. and more required six years ago, and 
even now listed by those makers who bave not made a speciality 
of tbis type of cell The advance made in reduction of 
weivht, combined with greater durability, bas made the electric 
road car a practical and economical means of conveyance and transit, 
and places the manufacture of such vehicles on a suund commercial 
basis. Manufacturers of petrol and steam motor cars, having their 
interests in view, appreciate this apparently more readily than tle 
electrical engineer, and in America, France (De Dion Bouton Com- 
pany), Germany, Spain, and Austria, electric automobiles are being 
made as a commercial and readily-saleable article. We are not 
aware of a single electric road car manufactory in this country, at 
least not one turning out cars for salein any quantity, and able to 
meet the demand. Most of the electric cars in use in this country 
are imported from America, Germany, and France. 


The Brush Light (Petrol) Car.—The Brush Elec- 
trical Engineering Company have given their attention to con- 
structing petrol motor cars, and these can be seen at their new show- 
rooms, 66, Great Russell Street, London, W.C. We have lately 
heard of a British-German firm who started some three years ago 
to make automobiles, but at that time they considered it better 
to make petrol motor cars, and did so; now, however, they have 
decided it is time to take up the manufacture of electric motor 
cars, and are doing s». 


Brussels.—In the Automobile Exhibition opened in 
Brussels last Saturday, Messrs. M. J. Lefert, of Ghent, and M. O. 
De Ruyter, Demessine of Brussels, are exhibiting electrical 
vehicles. No English vehicles are to be seen. 


Motor Car Imports and Exports.—The Board of Trade 
gives 213 vehicles аз imported into this country during February 
last, valued at £47,759. Exports from this country for the same 
month were valued at £6,379. For January and February the 
imports were valued at £89,688, whilst the British exports were 
£17,561. 

America.—The Fischer Motor Vehicle Company have 
introduced a combined gasoline and electric omnibus. The system 
consists of a gasoline engine and dynamo, one motor for 
each rear wheel, and a small storage battery with a controller. The 
Scientific Americon for March has а full description. The omnibus 
is made to carry 18 passengers. Tue power equipment consists of 
a 10-н P. 3-cylinder 4-cycle gasoline engine, running 600 revolations 
per minute. Directly on the engine shaft is placed the armature 
of a H-Kw. 110-volt dynamo. The motors are of special twin 
type, built together, of 5 H.P. each, and will stand an overload 
of 100 per cent. for a short time. The controller is of the 
series-parallel type, with five forward speeds of from 24 to 10 
miles per hour, and two reverse speeds of 2% and 5 miles 
per hour, all controlled from one lever. ‘Tne batteries consist of 
50 cells, of 90 ampere-hour capacity. The front wheels are 38 in, 
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in diameter, and the rear 46, all equipped with 4-in. Calumet solid 
rubber tires. The increase in the size of the wheels over former 
electric and other motor-omnibuses tried in this country is a very 
noticeable feature. The gasoline engine is not connected to the 
wheels, but is used to drive the dynamo only, and at a practically 
even speed and constant output. Under normal conditions, such 
a3 running on the level, the current goes directly from the dynamo, 
through the controller, to the motors; but when running down 
inclines, or slowing up, the current is automatically taken up by the 
batteries; оп the other hand, when extra power is required in 
ascending steep grades, or starting heavy loads, the battery furnishes 
the deficiency. The dynamo is used as a motor to start the engine. 
In a test of this combined omnibus recently made, the results are 
given as follows: — Total mileage іп one day, 54 miles, the engine 
using 121 gallons of gasoline costing 9 cents per gallon, making the 
cost of fuel a fraction over 2 cents (1d.) per mile. There are many 
interesting features in this system, апа we know of several enginecrs 
who are making experimental combination petrol and electric 
motor cars. 


TELEGRAPH AND TELEPHONE NOTES. 


Cardiff Telephones. — Further information with 
reference to municipal telephones was placed before the Cardiff 
Parliamentary Committee on Friday last, and after discussion it 
was resolved to adjourn the further consideration of the subject 
until the Town Clerk was able to obtain further information. 


Lagos,—The annual report of the Governor states that 
inland telegraphic communication between Jebba in Northern 
Nigeria, and the prinicipal out-stations in the colony (Lagos), was 
maintained during the year by the (iovernment at a cost of £1,359. 
The rate charged is 6d. for 12 words. 


Natal Telegraphs.—In the N/A Government (Gazette it 
is stated that the estimate of the amount required to defray tbe 
expenses of works under Loans Telegraph Department, in the year 
ending June 30th, 1903, is £26,164. Of this amount, the sum of 
£7,584 will be required for the new through telegraph line, Durban 
to Howick, skirting the railway. 


Reductions of Telegraph Rates,—The Eastern Exten- 
tion Australasia and China Telegraph Company announces that in 
view of the recent substantial reduction of taritf for telegrams 
transmitted between Europe and British India, it has arranged for 
the following reduction of rates to be brought into force from the 
lst prox. for telegrams exchanged between Europe on the one side 
and the Straits Settlements and Netherlands East Indies on the 
oth r side:—For Straits Settlements, from 4s. 6d. per word to 3s. 6d. 
per word; for Java, from 5s. per word to 4s. per word ; for Sumatra 
and other islands, from 5s. 5d. per word to 4s. 5d. per word. 


Telegraph Rates to India.— In the House of Commons 
on 14th inst., Mr. Henniker Heaton asked the Secretary of State 
for India whether he had made any fresh agreement with the 
Eastern Telegraph Company or with the Indo-European Telegraph 
Company in counection with the recent reduction of telegraph rates 
to India; whether he would give an assurance that no agreement 
or re- arrangement of agreements with the Indo-European or Eastern 
Telegraph Companies would be made until after the House of 
Commons had had an opportunity of examining and discussing the 
full and final report of the departmental committee. In reply, 
Lord G. Hamilton said that no fresh agreement had been entered 
into with the Eastern and Indo-European Telegraph Companies in 
connection with the recent reduction of rates to India. It was not 
proposed to interrupt or delay the negotiations now in progress 
with regard to a date for the determination of the Joint Purse 
Agrcement and the Australian Message Fund. 


Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Latakia-Cyprus . В “з is T .. June 20, 1899 $ 
Para-Maranham ex = ee ЯА .. March 1, 1900 . March 11, 
Alexandria-Laruaca es - . . Jan. 19, 1902 : 
Perim-Obock .. Feb. 96, 1902 
Cayenne- Pinheiro . Mareh 8, 1902 


.. March 10, 1902.. 
. March 13, 1902. 
SQ March 13, 1902.. 
. March 17, 1902.. 


Carcavellos-Ponta Delgada .. 
Jamaica-Colon .. Я 
Zanzibar. Mombassa 
Assub-Massana . 


LANDLINES :— 


ia Hanekin" on Persian territo $us .. Feb. 24,1900 .. oe 
Communication with Baranquilla and Cartagena Dec. 8, 1900 .. os 
Guanta-Barcelona ks t © .. March 17, 1902 .. 


March 15, 


Wireless Telegraph y.—lt is stated that the director of 
the chief post and telegraph office at Odessa has authorised the 
installation of wireless telegraphy apparatus for experimental 
purposes between Kherson and Golaja Pristan, a distance of 10 
miles, in order that the officials may become acquainted with all the 
details of the system. 


r 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Barcelona.—April 7th. The Port and Docks Board of 


Barcelona wiil on this date consider tenders for supply and instal- 
lation of machinery, geared by electricity for the loading and un- 
loadiog of merchandise, and the establishment of the necessary 
conduits, as well as the installation of electric light. 


Bedtord.—April 3rd. 28 30-kw. alternating current 
transformers for the Corporation. See Official Notices " to-day. 


Brighton.—March 24th. Telephone cables, conduite, 
poles, instruments, wires, batteries, switchboards and various other 
materials for Corporation telephone system. See “ Official Notices " 
February 28th. 


Devonport.— April 16th. Permanent way, bonding, 
&c., for over three miles of track for the Corporation. See 
* Officia] Notices" March 14th. 


Edinburgh.—March 31st. Arc lamp carbons, cast-iron 
pipes, also road box frames, covers, &c. See “Official Notices " 
March 14th. | i 


Hackney.—April 9th. Three water-tube. boilers, water 
softener, &c., for the electricity works. See “Offcial Notices ” 
February 28th. 


Ilalifax.— March 24th. Water-tube boilers, super- 
heaters, 200K w. rotary converters, 75-Kw. transformers, and high 
tension switchboard for the Corporation. See Official Notices“ 
March 14th. 


Iiford.—March 24th. Cars, trucks, motors and equip- 
ments. See “ Official Notices” February 21st. | 


Ilford.— March 27th. U.D.C. wants tenders for over- 
head line equipment, poles, feeder cables, &c. See “Offcial 
Notices " March 7th. 


Maidenhead.—April 4th. “ Easy wiring” proposals 


are wanted by the E.L. Committee. See “Official Notices" to-day. 


Manchester.—March 27th. Steam and other piping 
and tanks for Stuart Street generating station for the Corporation. 
See “ Official Notices” March 14th. 


Middleton.—March 26th. Tramway feeders and pilots, 
cast-iron pipes and extensions to lighting distributors for the Cor- 
poration. See '' Official Notices” to-day. 


Oldham.—March 25th. Piping, pumps, tools, &c., for 
the Greenhill electricity station. See ‘ Official Notices " February 
28th. 


Penang.—April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer bcoste1, switchboards, batteries, cables, 
junction boxes, arc and glow Jumps, posts and accessories, for the 
commissioners of George Town. Вее our Official Notices“ March 
14th. 


Plymouth.—March 25th. Electricity meters, cables, 
and transformers. See “ Official Notices" March 7th. 


Plymouth.—March 25th. Lancashire boilers and 


stokers, piping, condensers, valves, &c. See “Official Notices " 
March 7th. 


Rathmines.— May Ist. 300-kw. steam dynamo, switch- 
board and mains. See Official Notices” to-day. 


Rockhampton (Australia), —March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of a system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL REVIEW, January 10th. 


St. Petersburg.—March 25th. The Executive Board 
of the municipality is wanting tenders for the installation of a 
temporary telephone station for 900 subscribers. Full particulars 
were given in our advertisement paves last week of the various 
apparatus and instruments and cables required. 


Salford.—March 22nd. Electric motors up to 8 H.P., 
ditto, from 4 to 15 н.р., also starting switches and resistances, for 


the Corporation motor hiring scheme. See Official Notices" 
March 7th. 


Shipley.—April 2nd. Tenders are invited for an electric 
light installation at the Central Schools. See “ Official Notices " 
to-day. 

Southend.—April 2nd. Electric wiring propositions are 
wanted by the Corporation. See “ Official Notices" March 14th. 


Spain.— March 29th. The Board of Trade Journal 
says that for the third time tenders are being called for the 
installation and working for 15 years of the electric light in the 
“Carcel Modelo," Madrid, at the upset price of 40,000 pesetas, or 
about £1,164 per annum, payable in monthly instalments. A 
provisional deposit of 2,000 pesetas, or about £58, is required to 
qualify any tender. The number of lamps and other particulars 
may be learnt upon application at the Secretariat of the Prison 
Committee, situated in the “Prisión Celular," Madrid. 


(Continued on page 477.) 
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BRISTOL ELECTRICITY WORKS 
EXTENSIONS. 


Tux Corporation of Bristol was one of the earliest to obtain 
a provisional electric lighting order, this being granted by 


VDW or ENGINE Room, AVONBANK. 


the Board of Trade in 1883, the year after the passing of 
the Electric Lighting Act. Mr. (now Sir) W. H. Preece 
was appointed consulting engineer, but 
acting upon his advice the Corporation 
deferred further action for several 
years—electricity being at that time, 
we presume, in arms. However, in 
1891, Mr. Preece drew up а scheme 
for the supply of 20,000 8-C. P. lamps 
and 100 arc lamps, estimated to cost 
£66,000, and the erection of a generat- 
ing station was commenced on a site 
at Temple Back; in the following year 
Mr. H. Faraday Proctor was appointed 
city electrical engineer, and proceeded 
with the work of laying down the plant 
and mains. Supply was begun in 1893, 
simultaneously with the opening of the 
Bristol Exhibition, and by the end of 
the same year there were 8,000 lamps 
connected. Large extensions were 
carried out in 1894, and again in 1896 ; 
the additional auxiliary machinery in- 
stalled in the latter year was arranged 
for electric driving, a proceeding which attracted 
nuch attention. Additions to the plant took place 
every year, and in 1900 a direct current supply for 


motive power purposes was begun. By this time 
the resources of the original site were practically exhausted, 
and as it was impossible to obtain space for extensions at 
a reasonable cost, it was resolved to erect new works capable: 
of meeting all requirements for many years to come. 

For this purpose, Mr. Proctor, with 
the assistance of his staff, drew out a 
complete scheme and designed the new 
station. The site adopted by the 
Electricity Committee at Avonbank, on 
the Feeder Road, is bounded by a 
canal and a colliery—apparently ideal 
neighbours! A branch line of the 
Great Western Railway Company also 
adjoins the site, which covers 10: 
acres, and is within a reasonable dis- 
tance of the area to be supplied. 

The excavations were commenced in 
November, 1900, and the foundations 
were finished in five months. No time- 
was lost in erecting the buildings and 
plant, and so rapidly was the work 
pushed forward, that in December, 
1901, the boilera were got under steam. 
The official inauguration of the new 
works took place on the 19th of last. 
month. 

The first instalment of the works 
has been erected near the north-west: 
corner of the site, and the. line 
forming the centre of the ultimate 
scheme passes through the middle of 
the existing stoking space; in other 
words, one complete section of engine. 
room and boiler house has been erected, 
which will at a later date be repeated on the east side of the 
stoking space, the latter being common to the existing and 


m zo 
uso D * 


2 T 


| nw AT А 


ue mor 


| PT pw ' 


COAL-HANDLING PLANT ON CANAL BANK. 


future portions of the works. The present portion forms 
only about one thirty-third of the ultimate scheme as plotted 
out for this site. 
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On taking “ borings” of the site it was found that the 
subsoil consisted of made ground, peat, clay, and gravel, 
under which was found the hard red marl, this being practi- 
cally level for the whole of the area now built upon. The 
foundations are formed of concrete walls of thicknesses 
varying from 4 ft. 6 in. upwards, running parallel with the 
main walls of the building ; it was found that the subsoil 
was sometimes dry and sometimes wet, even at a considerable 
depth, so that the conditions were quite unsuitable for 
timber pile foundations. On the top of the concrete 
walls there is a bed of concrete of thickness varying 
according to the weight that is to be carried. 


SECTION OF AVONBANK WORKS (AS COMPLETED.) 


The building has been arranged wholly with a view to 
utility. Since the inside of the engine room wall is required 
for the fixing of switchbourds, no windows have been placed 
therein ; indeed, these are not required, as the whole of the 
roof is formed of glass. 

A 15-ton electrically-driven single-motor travelling crane 
is provided in the engine room. 

A dock has been formed on the Feeder canal to allow 
of coal barges lying alongside without interfering with 
other vessels. The coal discharging plant consists of an 
electrically-driven winch working a Hone’s grab at the 
water's edge; this lifts the coal from the barge, and passes 
it through an automatic weighing machine into a truck, 
which runs by gravitation down an incline erected high 
above the roadway. The weight of the 
loaded truck is utilised to raise a heavy 
counterweight; when the truck has 
reached its journey’s end, its sides 
automatically open, the coal falls into 
the elevator pit, and the empty truck is 
returned to the riverside by the counter- 
weight. From the elevator pit an end- 
less chain of buckets, driven by an 
electric motor and gear placed in the 
conveyer house above the coal bunkers, 
carries the coal to the top of the build- 
ing, and over the whole length of the 
bunkers, into any part of which the coal 
can be emptied automatically ; passing 
down the rear end of the block, the 
buckets return on a lower level by 
way of the ash tunnel. From the coal 
bunkers overhead long shoots are 
arranged, by which the coal can be 
discharged into the buckets at the 
lower level, and can be taken by them 
up again to another part of the 
bunkers; thus it is possible to move 
the coal from one position in the 
bunkers to any other where it may be 
required, а provision поб usually 
arranged for, but obviously of con- 
siderable advantage. From the bottom 
of the coal bunkers shoots also run 
to the different coal hoppers fitted to 
the mechanical stokers. These shoots are so arranged that 
the coal can be measured as it is used. 

The stokers are of Meldrum's “ Koker” type, and are 
worked in conjunction with induced draught. The ash 


passes over the back of the fire bars, down shoots into lj 
ash tunnel below, whence it is wheeled away. 

At the present time four Babcock water-tube boilers hay 
been installed, each of which is capable of evaporating 1,40) 
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BOILER HOUSE AT AVONBANK, 


gallons per hour. The steam pressure at which thes 
boilers are worked is 200 lbs.; they are fitted with super- 
heaters, and owing to the high temperature of the steam the 
whole of the pipe work, valves, &c., has been made of stel 
or iron, no brass or copper whatever having been use. 


STEAM-ALTERNATOR AND CONDENSING PLANT. 


Green's economisers are placed in the fines at the back of the 

boilers. : 
The chimney stack is of mild steel, 9 ft. in diameter, 70 ft 

high; at the base there are two fans, each 7 ft. 6 2. 
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diameter, 25 1р. in width, driven by Bumsted & Chandler’s 
two-crank high-speed engines of 75 в.н.р., which fans draw 
the gases from the main flue and force them up the chimney. 
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WATER-SOFTENING PLANT. 


The fan engines are fitted with automatic governors, so 
arranged that an increase in the steam pressure at the boilers 
will act upon the governors and decrease the speed of the 
engines, thereby lessening the intensity of the induced 
draught untilthe boiler pressure has again fallen to the 
normal. The automatic control is obtained by a governor, 
invented by Mr. Chandler, which acts on the principle of 
the Bourdon pressure gauge, and appears to be very 
sensitive. 

The fans have been tested for a capacity of 97,000 cub. ft. 
of air each per minute, at 60? F., and a water gauge pressure 
of 24 in., at the low speed of 255 revolutions per minute. 

The induced draught plant, including the chimney stack 
itself, was supplied by Messrs. Bumsted & Chandler, of Hed- 
nesford. би 

In the boiler house, between the range of boilers and the 
chimney, there is a pump house containing steam pumps for 
feeding the boilers, and water meters, 
through which all the water used is 
passcd; also a steam engine and an 
electric motor, either of which may be 
used for driving the stoking gear. 

The pumps are of Messrs. G. & J. 
Weir’s tandem-compound type, the 
pumps being 10 in. diameter by 21 in. 
stroke. The high pressure and low 
pressure steam cylinders are arranged 
on the vertical tandem system, with a 
single steam valve of the Weir type for 
the two cylinders. The pumps are of 
cast-iron, fitted with bronze liners and 
bronze buckets. The high pressure 
eylinder is supported on columns, 
entirely clear of the low pressure cylinder, 
so that no leakage can pass from one 
cylinder to the other. 

This firm has also supplied two 
general service pumps, 9 in. diameter 
x 18 in. stroke, each capable of 
delivering 10,000 gallons of water per 
hour against a 45 ft. head. 

At the corner of the land near to the 
north end of the buildings are placed the water softeners, 
supplied by Messrs. Doulton & Co., of Lambeth. They 
consist of cast-iron tanks, placed at a high level, in which 


suitable chemicals for softening the feed water are mixed. 
The water is afterwards delivered into settling tanks, from 
which the feed pumps draw their supply. 

In the engine room, which is 150 ft. long x 47 ft. wide,’ 
and 40 ft. high to the springing of the roof, there are at 
present placed two 745-Kw. steam alternator& each capable 
of an emergency load of 920 Kw. There are also two 
165-KW. steam dynamos, intended for supplying energy to . 
the numerous motors used for driving auxiliary plant in the 
present instalment and future extension of the works. 

All the engines are of the Willans standard type, the 
larger having three and the smaller two cranks, 

Each of the larger engines is direct coupled to a Siemens 
„ copper-type " alternator, running at a speed of 224 revolu- 
tions per minute, and generating electricity at a pressure of 
about 2,000 volts, 93 cycles per second. The exciters for 
the alternators are also of Messrs. Siemens Bros.’ make. 

The smaller engines are direct-coupled to Siemens two- 
pole compound-wound dynamos, generating direct current 
at a pressure of 500 volts. 

The condenser, supplied by Messrs. W. H. Allen, Son & Co., 
is of the surface type, with a total cooling surface of 4,000 sq. ft. 
This condenser is capable of dealing with 45,000 lbs. of 
steam per hour, with cooling water at 60° F. Two electri- 
cally-driven three-throw air pumps are provided, each having 
a diameter of 10 in. x 10 in. stroke, and each is capable of 
dealing with 22,500 lbs. of steam per hour when running at 
a speed of 170 revolutions per minute. These pumps are 
constructed on the Edwards principle, and are driven through 
connecting rods from a three-throw crankshaft, which is 
coupled direct to au electric motor of Messrs. Siemens’ 
shunt-wound type. The circulating water for the 
condenser is supplied by two centrifugal pumps. One 
of these is of Messrs. Allen’s ** Conqueror” centrifugal 
type, having suction and discharge branches 12 in, 
diameter, and is capable of delivering 2,500 gallons of water 
per minute. This pump is coupled direct to an electric 
motor. The other pump is driven by a Bumsted and 
Chandler steam engine, similar to those employed for 
driving the fans. 

The circulating pumps are placed in the pump pit at the 
extreme end of the existing portion of the engine room. In 
the middle of this pit there is a cold well, from which the 
water is drawn, this cold well being connected with the 
Feeder by means of a culvert 3 ft. in diameter; a return 
culvert has also been run, through which the water is all 
returned to the Feeder after it has been passed through the 
condensers. Provision is made in the existing pit for 
increasing the present pumping capacity three-fold. In the 
pit are also placed the service steam pumps, for delivering 
water from the cold well to the water-storage tanks placed at a 
high level in the boiler house, and to the water-softening plant. 


SuB-STATION AT WHITELADIES’ Roan. 


From the pump pit, which is 12 ft. below the level of the 


engine room floor, access is gained to the exhaust pipe trench, 


which runs throughout the length of the engine room, and in 
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which there is ample room for the inspection or overhauling оп account of the very large area over which the energy hag 
and repairing of the pipes. to be supplied. 

On the other side of the engine room, and in а correspond- . The current is taken from the central station direct 
ing position under the floor, there is a similar trench for to distributing sub-stations at various central points, and 

| is there transformed from 
2,000 volts to 105 or 210 
volta, at which pressure it 
is delivered to the con- 
sumers. 

The sub- station, situated 
under the roadway at the 
junction of Whiteladies 
Road with Queen's Road, 
of which an illustration is 
given, is used as the dis- 
tributing centre for the 
whole of Clifton and Red- 
land. Sub- high pressure 
cables are taken therefrom 
to all the different sub- 
stations іп the before 
mentioned neighbourhoods, 
all the necessary fuses and 
other safety appliances re- 
quired for the controlling 
of these feeders being con- 
tained in this distributing 
station. The trunk feeder 
cables for the Clifton and 
Redland Street arc lighting 
circuits are similarly treated 
in this sub-station. There 
are in all at the present 
time 55 sub-stations, the 
dimensions of the smallest. 
standard size of sub-station 
being 10 ft. long, 6 ft; 6. ins 

i Y wide, and 6 ft. 6 in. high. 

ENGINE Коом at TEMPLE-BaCK. The cables aed fos дм, 

ing the sub-stations with 

electric cables, which at one end will be extended to the high-pressure current are two-conductor concentric. cables, 

Feeder Road, and thence either to the Temple Back works or insulated with impregnated fibre or paper, lead-covered and 

to different parts of the city, and at the other will be carried armoured. These cables are laid direct in the ground, and 

up to the switchboard gallery, which has been placed against covered over with bricks. 

the outer side wall of the engine room. 

The switchboard gallery is at a height 
of 12 ft. above the engine room floor, 
the space beneath being used for the P 
machine resistances and other apparatus. ST 
The switchboards are of the Ferranti : 


type, and are built into the wall. 2 A A~ 
Each machine and circuit panel IT KIN e LP 
consists of an oil-break fuse, with Ре ид AL М MN SS | | 
duplicate contacts, а high pressure | | 
spring *'oil-break " switch and high — —— N | 
a 

AOO] | 


i$ — h ТАУ, 
мете”. 


x 


\ 


—7 — 
Z 


pressure ammeter. —— (— ‘all 


The same type of switchboard is being З < - 
installed by degrees at Temple Back, to 
take the place of the older form of 
switchboard. 

From the switchboard connections 
are made by means of trunk mains with 
the plant at Temple Back, it being the 
intention to run the whole of the plant, 
for the time being at any rate, in parallel, 
the energy generated at the Avonbank 
works being transmitted by means off 
these mains to Temple Back works for [77-771 
distribution over the city. The mains EI 
at present laid are three in number— A 
two-conductor, concentric, paper in- [i| 
sulated, of Messrs. Siemens Bros,’ | 
make. 

The distribution of energy is carried Cross-SECTION OF AVONBANK WORKS (AS AT PRESENT). 
out on the three following systems :— 
High pressure alternating current at 


Switchboard 


# Cattery 


M ©. ae 
Ash Ц Tunnel 


2,000 volts ; direct current at 600 volts for arc lighting ; The low pressure cables are made up with three con- 
and direct current on the three-wire system at 250 or centric conductors similarly insulated and armoured. | 
500 volta. The whole of the street arc lighting is arranged on the 


The high pressure alternating current system was adopted multiple series system, 12 lamps being placed in each 
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circuit. The first 96 street arc lamps erected in Bristol were: 


on this system. The arc lamps are all of the Brockie-Pell 


double type, the older lamps having top and bottom carbons - 


of the same diameter. 

Since numerous applications were received for electricity 
for driving machinery in different parts of the City, it 
was deemed advisable to inaugurate a supply of direct 
current for such purposes, since direct current motors are 
more suitable for driving some classes of machinery than 
those supplied with alternating current. Mains for supply- 
ing this class of energy have been laid in the principal manu- 
facturing districts in the central portions of the city, and are 
being extended to some of the outlying districts as the 
demand arises. 

The number of lamps added during the last financial 
year was the greatest recorded in the history of the under- 
taking, amounting to 21,799, and the rate has been main- 
tained durinz the current year. Electric radiators have also 
been freely used, but the greatest progress is shown by the 
motor load, electrical energy for this purpose being supplied 
at a very low rate—13id. per unit, subject to a discount up 
to 20 per cent. according to quantity. Before this rate was 
adopted, іп 1900, the motor load was 111 U..; in the fol- 
lowing year it rose to 377 H. p., and in February this year 
it was 719, while applications are in hand for 600 HP. in 
addition. 

Energy used for lighting, between midnight and one hour 
before sunset, is charged for at the rate of 34d. per unit ; at 
other times the charge is 45d. per unit, and both rates аге 
subject to a discount on a sliding scale up to 30 per cent. 
The total lamp connection last month was 122,23 8-c.P. 
lamps, and 310 public arc lamps. Including also the 
motors, the total connections are equivalent to 140,172 
8-c.P. lamps, and the capacity of the plant is 164,660 8-C.P., 
ог 4,922 kw. The units sold in the current year up to last 
month amounted to over 2 millions. It will be seen, therefore, 
that the undertaking is in a highly prosperous condition, a 
fact which reflects great credit upon the city electrical engi- 
neer, Mr. H. Faraday Proctor, and upon his staff, chief of 
whom are the deputy city electrical engineer, Mr. Н. Н. 
Couzens, and the station superintendent, Mr. J. H. Bolam. 
No article on Bristol electricity department would be com- 
plete without reference to Alderman George Pearson, the 
popular chairman of the Electrical Committee, who has 
stood by the department through thick and thin, and is in 
no small degree responsible for its success. 


CONTRACTS OPEN, 


(Continued from page 472.) 


Southampton.—March 26th. Trolley wire, poles, rail 
bonds, &c., for the Corporation tramways. See “Official Notices " 
March 14th. 


Southampton.—a<April 5th. Boilers, mains, conduits, 
economiser, crane, and machine tools for the Electricity Department. 
See “ Official Notices” to-day. 


Southend.—April 3rd. 50 arc lamp columns for the 
Corporation. See Official Notices“ to-day. 


Spain.— April Ist. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until April 1st for the 
supply of 136 tons of iron wire 4 mm. diameter, and 5 tons 5 mm. 
diameter. Particulars may be obtained from, and tenders are to be 
sent to, La Direccion General de Correos y Telegrafos, Carretas 10, 
Madrid. 


Spain.—April 3rd. The Spanish Post and Telegraph 
authorities are inviting tenders until April 3rd for the supply of 15 
tons of copper wire. Particulars may be obtained from, and ten- 
ders are to be sent to, La Direccion General de Correos y Tele- 
grafos, 10, Carretas, Madrid. 


Stoke-upon-Trent.—March 26th. Engine and dynamo, 
electric motor, &c., for the Guardians. See our “ Official Notices " 
March 14th. 


Sunderland.—March 26th. India-rubber cable and 
cast-iron pipes for electric light department. See “Official 
Notices " March 14th, 


Sydney.—May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 
alternators, battery, motor-generators, static transformers, switch- 
boards, &c. See “Official Notices” to-day. 


Warrington.—<April 9th. Steel rails and permanent 
way work, also overhead equipment for Corporation trauways. 
See “ Official Notices " March 14th. 


Watíord,—March 27th. ©“ Free” wiring proposals are 
invited by the U.D.C. See Official Notices " to-day. 


CLOSED. 


Aberdeen,.— Tenders have been accepted as follows for 
the electrical equipment of the Rosemount section of the tram- 
ways: 


B. I. W. Co.. overhead work е $a is -— . . £819 
Anchor Cable Company, cables EN 9s . 1,412 
British Electric Car Company, 12 cars. ix oe . . 6,710 


Brad ford. —The Corporation has accepted the offer of the 
General Electric Company, Limited, to supply 10,000 16-с.р. 
230 volts B.C. incandes:ent lamps for the sum of £447 18s. id. The 
work of building the new generating station in Valley Road is 
being pushed on night and day, and the Corporation has accepted 
the offer of Messrs. Babcock & Wilcox, Limited, to supply four 
water-tabe boilers complete, with superheaters, stokers, and over- 
head gaagway, for this new station for the sum of £6,930. 


Brighton.—Messrs. Witting Bros, Electrical Engineers 
and Coutractors, Limited, have secured the order for 10 com- 
plete motor cars, each consisting of a Milnes car body of latest 
type, mounted upon a Brush truck, the electrical equipments being 
of Witting Bros.’ standard pattern throughout. 


King’s Lynn.—The T.C. have accepted the tender of 
Messrs. H & T. Danke, Netherton, Dudley, for a new Lancashire 
boiler, connecting pipes, “с, at £782 10s. 


Kingston-upon-Thames, — The Т.С. on Tuesday 
accepted the lowest of the following tenders for the supply of one 
mile of each of the low pressure cables specified: — 

*1 (per mile). `9 (per mile). 
St. Helens Cable Company .. .. £812 0 0 £530 0 0 


W. T. Glover & Co. 295 0 0 493 0 0 
Siemens Bros... oe ss is 955 ТБ 0 0 470 0 0 
Jobnson & Phillips : af © .. 28217 6 45817 6 
British Insulated Wire Company .. «i . 255 0 0 425 0 0 

267 0 0 410 0 0 
Henley's Telegraph Co. (accepted) .. T .. 252 0 0 408 0 0 


Liverpool.—The City Council have accepted tenders for 
supplies of articles required in the electric supply department for 
the year ending March 31st, 1903, as follows: — For insulated cables 
and wires, the Telegraph Manufacturing Company, Limited; the 
St. Helens Cable Company, Limited; Messrs. W. T. Glover and 
Company, Limited; incandesccat electric lamps (English make), 
Edison & Swan United Electric Light Company, Limited; (foreign 
make), the Electrical Company, Limited; meters, Messrs. Ferranti, 
Limited; brass and copper castings, the Telegraph Manufacturing 
Company and R. Roberts & Sons; cotton waste, Messrs. W. C. Jones, 
Limited; wood casing and sundries, Messrs. P. Lloyd Jones and 
Company, and R. Lambert. 

Among tenders for goods for the tramways department, those of 
the following firms were accepted for rubber hose :--The Rubber 
Company, of Scotland, Limited (Stirling); the St. Helens Cable 
Company, Limited ; Hellewell & Co. ; India-Rubber, Gutta-Percha, 
and Telegraph Works, Limited; S. M. Jones; G. Maclellah and 
Company; C. Macintosh & Co.; Northern Rubber Company, 
Limited; J. Rogerson & Co., and (Gibson Bros. The tender of 
Messrs. Tetlow Bros. for the supply and delivery of seven steel 
Lancashire boilere at £705 per boiler, was also accepted. 


Mauchester.— We mentioned last week that Messrs. 
Mather & Platt had received a contract for surface condensing 
plant. Tenders were also accepted for cooling towers, three to be 
supplied by the Wheeler Condenser Company, three by Archibald 
Koppel], and four by the Klein Engineering Company. Messrs. 
Higginbottom & Mannock are to supply two electric overhead 
travellers of 50 tons each; and subway alterations at Stuart Street 
are to be carried out by Mr. E. Nuttall. 


Morecambe.— The tender of the Electrical Power Storage 
Company has been accepted for the renewal and putting in complete 
working order ої the battery at the Fast Street sub-station. 


Re South Lancashire Scheme.—It having been 
published that the whole of the equipment for the above central 
station and sub-station schemes has been placed in the hands of 
Messrs. Witting Bros., Messrs. Ferranti, Limited, point out that 
this is not quite correct, for the whole of the switch-gear equipment, 
both high and low pressure, will be supplied by them for the sub- 
stations, as well as the central station. 


Sunderland.—The Council, on the 12th inst., accepted 
the tender of Messrs. Crompton & Co. for the supply of 20,000 pairs 
of carbons. 
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Barnstaple.—The following is a list of the tenders 
Submitted to the Council for various electrical plant, Mr. Trentham 
being the consulting engineer. It is exceedingly interesting to 
note the enormous difference between the highest and lowest 
tenders in nearly every case, and one is led to ask the reason 
thereof :— 

SECTION A.— BOILERS. 


Rensbaw & Co.. .. £1,691 Jobnson & Phillips .. 
Babcock & W ilcox (accepted) 1.899 Hornsby & Sons yis “э 2,86 
Reavell & Co. .. 1,941 Danks .. es А 

British Insulated Wire Co.. ve 1,994 Fraser ae 

British Westinghouse ee 2,017 James Carter .. $% vs 9,571 
Anderston Foundry Co. 2,121 Lancashire Dynamo Co. 2,64 
John Thompson e "m 2,909 Tinkers, Limited ee ae 2,870 
Davey, Paxman & Co. T 2,334 Daniel Adamson as oe 9,226 
Newton Electrical Co. "E 2,865 . Ruston Proctor 2 as 3,421 


SECTION B. — STEAM AND EXHAUST PIPES. 


Crompton & Co. $^ .. £1,080 John Spencer ва 
John Thompson is 1,097 | Wheeler Condenser Co. 1,825 
Babcock & Wilcox (accepted) 1,113 Newton Electrical Co. a 1,861 
Johnson & Phillips . ss 1,126 Ashton, Frost & Co. Se 1,875 
British Westinghouse Co. .. 1,145 Korting .. T $5 ju 1,651 
British Insulated Wire Co... 1,168 Mechan .. és 88 E 
Lancashire Dynamo Co. 1,164 Reavell & Co. .. ae ae 2,111 
Anderston Foundry Co. klein  .. » 25 is 2,128 
James Carter .. её a 1,296 


e 
p 
- 
— 
3 


Section C, — ENGINES. 
Matthew Paul .. - .. £1,561 Anderston Foundry Co. .. £2,000 


Allgemeine m ks НЕ 1,707 Jackson .. 2,014 
Allen & Co. ʻi iis 1.755 British Insulated Wire Co. 2,000 
Johnson & Phillips e ae 1,768 | B. Thomas s am 2,065 
Vauxhall Ironworks Co.  .. 1,773 . Thomas Parker E » 9,065 
International Elec; Co. | 1,775 E. C. C. me si 2,169 
Royce 2 1,780 Belliss & Morcom 2,218 
Crompton & Co. .. 1.800 | Sunderland Engineering Со, 2,263 
Jobnson-Lundell Co. $e 1,900 |! Howden .. $5 as 2,250 
Lahmeyer . o. 1,506 Scott & Mountain 2,275 
Bchuckert ли! га is 1,806 Thames Electrical Eng. Co. 2,286 
John Fowler .. vs 2 1,842 Reavell & Со. - 2,316 
India-Rubber Co. 1,848 | Holmes .. „ we. 70.158 
Witting .. T T€ 1,900 Willans & Robinson .. oe 2,627 
Davey, Paxman & Co. is 1,920 Cannock Chase.. - i 2,686 
Mavor & Coulson ө E 1,922 Mather & Platt s is 2,650 
British Westinghouse Co. 1,955 Ashton, Frost & Co. .. > 3,600 
Howden . уз 1,980 Vereinigte ee T. si 3,640 
Lancashire Dynamo Co. ve 1,992 
~ BSrEcrioN D.—DyNamos, 

Howden .. mF T .. £1,260 Schuckert .. £2,161 
Allgemeine ec T m 1,441 British Insulated Wire Co... 2,226 
Howden .. 92 xs - 1,550 | Thos. Parker .. T га 2,259 
Reavell .. s - «à 1,568 Holmes .. - T sè 2,287 
Broadbent ss " is 1,559 Allen & Co. ES Ф ‘a 2,294 
Mavor & Coulson "- bs 1,678 India-Rubber Co. Ке E 2,348 
Witting .. s es ME 1,730 Bruce Peebles . 2,378 
Lahmeyer Я $a s 1,736 Electrica] C onstruction co. 2,419 
Lancashire Dynamo Pk $i. 1,763 Johnson & Phillips .. es 2,449 

. Thomas etd eis 888 1.817 Jackson x 2,483 
Veritys, Ltd. .. ve en 1,839 British Westinghouse Co. . А 2,186 
Royce, Ltd. ©» 1,870 Anderston Foundry Co.. 2,588 
Thames Elec. Eng. Co. ae 1,878 | Sunderland Forge Co. và 2,629 
Johnson-Lundell Co. a 1,978 Armstrong-Mitchell .. e 4,329 
John Fowler .. 1.988 COMBINED SETS. 
International Electric Co. 2,030 | Newton Elec. Co. (accepted) 3, 800 
Crompton & Co. - У 2,119 Parsons .. RES E 4,790 
Biemens Bros. .. ae T 2,160 Mather & Platt oe is 1,877 

SECTION E. 
Fryer m T es m t625 Ediscn & Hwan s ee £797 
Schuckert 629 Dorman & Smith kx £x 809 
Newton Elec. Co. (accepted) 649 General Electric Co... ës 811 
Statter & Oo. .. , 655 Johnson & Phillips .. m 816 
British Insulated Wire Co. i 651 Elliott Bros ix 848 
British Westinghouse Co. .. 665 Williamson & Joseph. ER R50 
Nalder & Thompson .. vs (84 Blackwell bs о - 891 
John Fowler .. $5 "En * 000 Siemens Bros. - T 900 
Crompton & Co. us T (9: Allgemeine Ex ne 901 
Veritys, Ltd. T 703 Kelvin .. “ өө Vs 927 
Lancashire e Co. .. 707 Witting . аж 960 
Brook, Hurst .. A ys 718 Armstrong, Mitchell & Co... 967 
B. Thomas өгө m S 713 Mechan .. ee өзө 1.205 
Clayton & Co. .. - T 191 
SECTION Е. 

Anchor Cable Co. ..  £2,000 Callender x — . £2,207 
Bt. Helen's Cable Co. (accepted) 2, 001 Allgemeine T" 2,291 
Johnson & Phillips. 2,141 Telegraph Manuf. C o. ёз 9,314 
British езине ni: 2 199 British Insulated Wire (Co... 2.514 
Henley .. s 2,218 Newton Electric Co. oe 2,514 
W еме Electric C о. 3 2,202 Glover & (%%. s 2,681 


Section H.---AcCUMULATORS. 
Schultz .. "T £960 


D.P. Battery... - .. £1,319 
Ashmore, Benson (accepted) 1,031 E P.S. Co. P 1,427 
Johnson & Phillips os M 1,111 Newton Electric Co. ыз 1,423 
Hart Battery (o. 1,142 ; Tudor Co. “% Е З - 1,436 
British Insulated Wi ire Co. 1,260 Allgemeine we vs 157 1,372 
Lancashire Dynamo (oo. 1,260 E. Lomer га 1,200 
Power Traction Со. .. 92 1.215 British W estinghouse Co. oe 1,52 
Veritys, Ltd. aie T 1,265 Chloride Со... "T v 1,624 

SECTION. I.— (CRANE 
Chatteris .. оро #115 Carrick & Ritchie. es £159 
Johnson & Phillips . 128 British Westinghouse Co, .. 174 
British Insulated Wire Со... 125 Vereinigte х vs M" 175 
Marshal), Fleming .. i 138 Broadbent & Tons kd ә 190 
Allgemeine ie aes es 112 Witting .. ее es 208 
Isles sd "E + or 144 Ntothert & Pitt.. Eo 215 
Jas. Spencer. i 145 Newton .. x КЕ: ee 220 
Lancashire Dynamo C o. s. 152 John Thorne .. 6а vá 315 
Carrick & Bons.. T — 154 
SECTION K.—W ELL. 

British Insulated Wire Ca... £ 10 Calyx Boring ad oe £392 
Lancashire Dynamo Со, . 829 Merryweather .. та iud 202 
Newton . 404 Mather & Platt . oe oe 647 
Johnson & Phillips (accepted) 264 ]sler М x : 325 
British Westinghouse Co. .. 854 Neal as T Я 460 


FORTHCOMING EVENTS. 


Friday, March 21st.—At 8 p.m. Institution of Mechanical Engi- 
neers. Meeting. Papers to be read and discussed :— 
“ Fencing of Steam and Gas Engines," by Mr. Н. D. 
Marshall; “Fencing or Guarding Machinery used in 
Textile Factories.” by Mr. S. К. Platt; “ Protection of 
Lift Shafts, and Safety Devices in Connection with 
Lift Doors and Controlling Gear,” by Mr. Н. C. 
Walker; *Guarding Machine Tools," by Mr. W. H. 
Johnson. 


At 7 30 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Meeting in the Marine School, 
Ocean Road, South Shields. The discussion on Mr. 
F. J. Warburton's paper on “Some Notes on Steam 
Turbines" will be resumed, and Mr. Warburton will 
reply. Paper oa “ Workshop Records,” hy Mr. George 
Parker, A.C.A. Е 

Monday, March 24th.— Institution of Electrical Engineers (New- 
castle Section). Meeting. Paper on The Distrihu- 
tion of Flux in Large Electro-Magnets,” by W. M. 
Thornton. 


At 8 p.m. Institute of Marine Engineers. Mecting at 
Romford Road. Paper by Mr. H. M. Roun- 

thwaite on ' Balancing Engines.“ 
Tuesday, March 25th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester Section). Meeting at the 
New Physical Laboratory, Owens College. Paper on 
" Modern Practice in Polyphase Plant for Power 

Work," by A. C. Eborall. 


At 8 p.m.—Institution of Civil Engineers. Meeting. 
Paper to be submitted for discussion :—'' Subaqueous 
Tunnelling through the Thames gravel: Baker Street 
and Waterloo Railway," һу Arthur Н. Haigh. 


NOTES. 


Next Week.—We shall be glad if contributors and 
advertisers will take note that the next issue of the ELECTRICAL 
Review will appear on Thursday morning instead of Friday. 

The latest time for receiving Correspondence, Notes and other 
Editorial matter is 6 p.m. on Tuesday. 

Copy for displayed advertisements should reach the advertise- 
ment manager's office not later than Monday, 24th inst. Official 
Notices" and small pre-paid advertisements cau be received up 
to Wednesday, 26th inst. 


Electric Traction now Possible,—A correspondent 
writes:“ Electrical engineers should be very thankful to Mr. 
Mordey for his paper read at the Institution of Civil Engineers. 
Up to the time of writing this, there is still one more evening's dis- 
cussion. There has been no discussion of the paper itself, but 
merely remarks, more or less wide of the subject, from a very few 
members. The thanks of electrical engineers should go frecly forth 
to the civil engineers, for they bave learned that the driving of a 
train by electricity is now possible. Is not this a great achieve- 
ment? It is actually admitted as proved possible to drive a train 
by electricity, for the feat has been performed on the Metropolitan, 
and by a civil engineer, and the fiat has gone forth to the world 
that the thing can bedone. "Traction men, to whom the propulsion 
of trains by electricity appears ancient history, may smile. We 
adjure them not to smile. The Gospel of Great George Street is 
that a thing is not done until it has been done by a civil engineer, 
and a high priest of the civils at that. When one cf these has made 
an experiment upon some long proved problem in engineering, then, 
and then only, can tae world be allowed to koow the thing possible. 
Thus we now know authoritatively that we are at liberty to practice 
electric traction, for it has been proved possible. We have heard, 
too, that an electric locomotive will outpull a steam locomotive. 
This is great news also. We will ourselves add to the storehouse 
of human knowledge by stating that a jackass, if big enou;bh, will 
overpull a horse if little enough. We are living in moving times 
indeed." 


Electrical Volunteers, — The body of Electrical 
Engineer Volunteers, which has been for some weeks in preparation 
to reinforce the Royal Engineers in South Africa, was to embark iu 
the Avoca, at Southampton, on Tucsday. 


Overhead Wires.—Lord Morley, Chairman of Com- 
mittees in the House of Lords, on 12th inst. received а deputation 
from the London Chamber of Commerce and the Tramways and 
Light Railways Association. The members urged upon his Lordship 
their objections to the proposed action of the Pustmaster-General, 
as regards both electrical interference and guard wires, and 
expressed their wish to be subject to the ruling ofthe Board of 
Trade only in these mattera. 


Institution of Electrical Engineers,.—Last night 
Major-Gen. Webber was to reply to the discussion on his paper on 
„Electric Shocks," and the paper on Problems of Electric Rail- 
ways,” by Messrs. J. Swinburne and W. R. Cooper, was to follow. 


p——————— ———MÓ——— Сй 
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Central Station Switchgear.—The following references 
to tigs. 17 and 18 were accidentally omitted from our reproduction of 
Mr. Clothier’s paper :— 


(a) All machines and feeders connected to one common bus bar. 

(B) The system is divided into two halves, with one centre 
machine and circuit on each side, and inter-connector switch 
in the middle, by which the two halves can be separated or 
paralleled. 

(c) The system adopted at Croydon and Edinburgh with duplicate 
bus bars, synchronising gear, feeder and dynamo switches. 

(D) Another arrangement with duplicate bus bars, but without dupli- 
cating the switches, inter-connector switch being provided to 

lel the bars together. 

(в) Modification of (р) with three bus bars, as adopted at Hudders- 
field. 


(F) Method of arranging bus bars at Glasgow Central Tramway 
Station. Тһе system is divided into complete sections by 
inter-connector switches, so that, if necessary, any machine 
can run separately on to one section of feeders. 

(G) Represents connections at Kensington and Notting Hill supply 
station, where the complete switchboard is divided into 
four sections, including two sections for machines and two 
for feeders, with aring maih system of bus bars and switches, 
by which either of the dynamo or feeder sections can be run 
together respectively. 

(н) Connections for the obsolete systcm of independent running, 
where any generator can be run separately on to any number 
of feeders. | 

(1) Suggested bus bar arrangement, where it is necessary to divide 
the system into two sections as for tramway and lighting pur- 
poses. The two machines in the middle can be connected to 
either traction or lighting bus bars by knife switches shown 
on the bus bars. 

(1) Arrangement of connections for a switchboard with duplicate 
bus bars for tramway and lighting purposes respectively, a 
system of inter-connector switches being shown, by which 
either of the four sets of bus bars installed can be synchronised 
or coupled. The drawing shows the method of connecting 
the cable-charging device. 

(k) The switchboard connections on the basis of the design used 
for the Metropolitan Strect Railway Company, New York, 
where the system is divided into two sections, the feeders 
being arranged in groups. Each sub-station is connected by 
а feeder or feedera from either side of the central station 
switch gear. 

The diagrams do not represcat the actual number of machines in 
use at places mentioned, but by way of comparison they denote 
the methods as applied to four machines and eight feeders. They 
also serve to show the relative space occupied by these arrange- 
ments. 


300-volt Battery Shocks.— We wish to make it quite 
clear that in our reference to the battery of Messrs. Sutherland 
and Marcnson, in last weck's issue, which was used in Mr. Trotter's 
lecture table demonstration, we had no intention of reflecting 
on the merits of a most useful apparatus. The makers were good 
enough to submit а box of cells to us, which, as we said, seemed out 
of order. We have since learned that it was practically empty ; 
but that was not our fault, for it was tested as we received it. Mr. 
Trotter's sets appear to have heen quite good, but these cells, we 
are informed, are not designed to have a low internal resistance, 
nor to have a great capacity; they are intended to give pressure 
ia a light and handy form. Me:xrs. Sutherland & Marcuson are 
also makers of large batteries for ordinary purposes, and if our 
remarks should have had the effect of creating an impression that 
they, too, have a high internal resistance, we hasten to remove it. 

From other quarters we are told that visible proof was given at 
the meeting— in the shape of a large bank of lamps incandesced by 
the battery current— that (a) the battery was not out of order, and 
(4) Ив internal resistance was not of the abnormal kind we suggest. 
Fortnermore, it ts roundly asserted that the Shettield fatality was 
not due to electric shock at all. Concerning (a) we understand that 
the lamps Mr. Trotter ran were 100-volt 5-с.р., so they would be 
run in tive sets in parallel of five lamps in series. There is nothing 
startling in this. With regard to (b) the reply to Mr. Casson, іа 
our * Correspondence " columns, will meet this point. We can only 
say so far as the Sheffield fatality is concerned, that Mr. Rawlins, 
an electrician iu the employ of Messrs. Vickers, Sons & Maxim, who 
was with the dcceased at the time of the a:cident, and who tried 
artificial rer pi: at ion during the 10 minutes or so the poor fellow 
lived, attributes death to an electric shock, and tke jury found that 
deceased was accidentally killed by electricity. (See She/icld 
Daily Terran for March 4th.) 

Where is the man who, having been engaged in the operation of 
testir g cable core with batteries of high voltage, has not received 
messages ccuched in anything but Parliamentary language from 
that impurtant, albeit humble, official who connects the leads to the 
core, askirg why the battery had not been taken off? Nearly every 
cay these men are subjected to shocks far stronger than those 
which Mr. Trotter experienced in his lecture table exhibition. 

We did nut lay much stress upon the innocuous nature of these 
battery experiments, because we thought that everybody would value 
them at just what they were worth; but it is not a little sur- 
prising to fiud electrical engineers taking them quite seriously 
because they have seen that 50 cells will incandesce an 8-c.P. lamp; 
such exhibitions must not therefore be ignored, but gravely con- 
sidered as having ao importart bearing upon our knowledge, or 
want of it, of the subject of electric shocks. 

With such people seeing is believing ; but if they turn to page 


706 of the ErLEcTBRICAL Review for June 30tb, 1893, they will find 
there recorded an experiment of D'Arsonval's, which may both 
surprise and interest them. 

Had Mr. Trotter used a Chloride of silver battery of 14,000 volts, 
such as that employed years ago by Mr. de la Rue, we are fain to 
believe that many of his audience would have expected to see only 
& grease spot left of the bold experimenter. 

We cannot be held responsible for the inability of “ Meteor” to. 
see that a battery's internal resistance of 500 ohms сап “ make no 
appreciable difference to the current it would send through a resist- 
ance as high as that of the human body; not even, we suppose, 
when as low as 1,000 to 1,500 ohms, which bas frequently been 
found. Meteor” might oblige us by carefully perusing that por- 
tion of our article devoted to Mr. Hooper's tests at 100 to 125 volts 
pressure when one's hands are grasping metal. 

Finally, it is difficult to imagine anything more inconclusive 
than Mr. Trotter's conclusion to the letter we publish from him. 
We should have thought that to men engaged in dangerous trades, 
the discussion of what is dangerous would have been more to the 
point; the technical adviser to the Board of Trade confesses that 
he simply tells us what has certainly “ел known for years, the 
rest is mere assumption, and not correct even at that, for far he wier 
currents than he records are frequently used for curative enda. 
Everybody knows, or should know, that with a Aiyh skin or body 
resistance, there is little probability of getting a fatal shock from a 
pressure of 500 volts but it is the low resistance of 1,000 to 2,000 
ohms which we have to consider, and which we did consider, in our 
article of last weck; this, however, it suits Mr Trotter's advocates 
to ignore, although the crux of the whole thing l'es in the dangerous 
shock, and not in the tame “ pricking stings” or “standing on hot 
steam pipes " sensation. 


Personal,—It is announced that the Home Sceretary 
has appointed Mr. Gilbert Scott Ram, M.I.E E., to be Electrical 
Inspecior of Factories and Workshops. 

Mr. M. B. Mountain, who for the past three years has been the 
shop manager of Messrs. Crompton's Works. Chelmsford, was on 
Saturday evening the recipient of a presentation from the em- 
ployés on the occasion of his leaving Chelmsford. He has obiained 
an appointment at Manchester. | | 

Mr. Douglas Farrar, B.Sc., has been appointed to the vacant 
assistant-lecturer in electrical engineering in the University College 


| of North Wales. 


Mr. F. Charles Raphael has been appointed аз electrical inspector 
for the borough of Chatham, and also for the adjoining city of 
Rochester. Both the Rochester Corporation and the Chatham Town 
Council were unanimous iu this appointment, and, subject to the 
sanction of the Board of Trade, Mr. Raphael’s scale of fees are 
agreed to. 

Last week the Bilston employés of the British Electric Traction 
Company presented to Mr. W. A. Davis, the local superintendent, a 
basket of cutlery on his removal to Sedgley to act as manager for 
that section of the tramwaye. 

Mr. К W. Barnsdale, who has for some years been with Messrs. 
Willans & Robinson, of Thames Ditton, is leaving the district to 
take up a position at the company's works at Rugby. 

Mr. H. F. Parshall is, to-morrow (22nd inst ), removing his offi: es 
from 8, Princes Street, Bank, E.C., to Salisbury House, London 
Wall, E.C. | 


Concert.—The staff of the ELECTRICAL Review held 
their last smoking concert for this season on Friday last week. Mr. 
W. G. Wicken presided, and a capital programme was carried out, 
greatly to the enjoyment of the staff and their guests—one of 
whom, Mr. T. H. Harrison, contributed some excellent songs, and 
was most heartily encorcd. 


For Sale,—The Manchester Corporation Electricity Com- 
mittee are prepared to receive offers for the purchase of four vertical 
compound Galloway engines of 400 1 H.P., running at 80 revolutions 
per minute; and four 250-Kw. shunt-wound dyuamos, 400 revolu- 
tions per minute, with belts and jockey pulleys complete, now at 
the electricity works, Dickinson Street. It is offered for sale to 
make room for larger uuits, but the Corporation do not bind them- 
selves to accept the highest or any tender. Tenders to be received 
by the chairman of the Electricity Committee not later than Tues- 
day next. 


National Physical Laboratory.—On Wednesday the 


Prince of Wales opened the National Physical Laboratory at Bushy 
Park, Teddington. We shall deal with the matter in our next 


issue. 

Appointment Vacant, — Distributing assistant at £150 
for Belfast, 

THE CENTRAL STATION ENGINEER. 


Tne King’s Lynn Т.С. has appointed Mr. J. M. Maroerrs, of 
Chelmsford, to be third assistant engineer at a salary of £90 per 
annum. 

Мг. G. E. Suirn, chief assistant to the Guernsey Electricity 
Supply Company, has been appointed resident engineer to the 
Urban Electric Supply Company at Dartmouth. 

The Ceylon Observer says that Mr. R. M. BIRD arrived at Kandy 
last month to succeed Mr. J. E. Addyman as resident electrical 
engineer to the Colombo Gas and Water Company's electrical power 
and lighting station there. Mr. Addyman is stated to be returning 
home, he having fulfilled his engagement. 
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A presentation to Mr. а. К. Now an took place at the clectricity 
offices of the Harrogate Corporation on Monday evening last, on the 
occasion of his leaving the employ of the department to take upa 
position with the British Insulated Wire Company, Limit:d, at 
Prescot. Mr. Wilkinson, the engineer-in-chief of the department, 
in making the presentation, referred at some length to the con- 
scientious and able manner in which Mr. Nowlan had discharged 
bis duties whilst under him, a: d ended by asking him, on behalf of 
all the subscribers, to accept a silver cigarette case with a suitable 
iascription, together with a silver match-box suitably initialled, as 
a small token of the esteem and regard borne towards him by the 
officials and employ és alike. i 


: CITY NOTES. 


City of London Electric Lighting Company. 


THE annual meeting of the proprictors of this company was held on 
Wednesday of last week at Winchester House, Old Broad Street. 
Mr. George Herring presiding. 

The CHAIRMAN, in proposing the adopticn of the report, after 
referring to the retirement from the board of Sir David Salomons, 
on account of ill-health, said the revenue for the year 1901, 
amounted to £250,000, as compared with E223, 000 for 1900, being 
an increase of £27,000. The expenditure during the past year had 
been £148,000, as against £171,000. "There was a gain, therefore, of 
£27,000 in the receipts, and a decrease of £23,000 in the expenses, 
or practically a gain of £50,000 over 19С0, апа he thought they 
would agree with him tbat that was not a bad showing. They bad had 
to pay £27,000 for debenture interest in 1901, as compared with 
£19,000 for 1900, so that there appeared to be a deficiency of 
£8,000, but it was really £5,200, as they had had to pay less interest 
on loans. The price per unit had been slightly in advance of 1900 
— half a farthing per hour for each s-c.p. light. During the 
past year they connected up 38,000 more lights, making a total 
of 549,000, and that increase had been accomplished in face of 
the competition of the Charing Cross Company. Не thought a vain 
of 38, CO spoke very well for the efficiency of the light and for the 
manner in which the company had been mavaged. The expenses 
of generation and distribution stood at £85,000, as compared with 
£106,000, being a decrease of £21,000. There had been a 
saving on the coal bill of £22,000, and it would be 
naturally thought that that was in connection with the price, 
but he was happy to say that that was not the case, for, as a matter 
of fact, according to the accountant's figures, the company paid in 
1900 18s. 8d. per ton for coal, and last yesr the average price was 
19s. 11d. Therefore, it appeared to be a wonderful result to have 
saved £22,000, and paid 1s. 3d. per ton more. The explar ation he 
had to give was that they had burned 78,000 tons in 1900 and 55 000 
tons in 1901—a reduction of 23,000 tons, which satisfactory result 
was entirely due to their engineer. They had generated 250,000 
more units last year than in 1900, and had burned 23,000 tons less 
coal, and had saved £22,000. ‘Ihe directors were merely responsible 
for recommending the payment of a dividend of 5 per cent. for tbe 
year, and if the shareholders saw any reason why tbat sum should 
not be paid, they could reject the resolution. He thovght it only 
right for him to explain the directors' reasons for recommending the 
distribution. In the first place, the amount of money shown had 
been undoubtedly earned, and in the next place, all charges had 
been deducted. It only remained for the shareholders to judge 
whether enough had been placed on one side for depreciation. He 
contended that they had allowed sufficient for depreciation. They 
had kept in the business this year 456, CO), or, in other words, 
£25,000 had been put to maintenance fund, #15,0‹ 0 to reserve, 
£15,000 was being carried forward, aud a sum of money was being 
retained as interest on the redemption fund. From the £56,000 
must, of course, be deducted, the amount spent in repairs-- 
roughly, £18,000—leaving a balance of £38,000, which the 
board claimed was sufficient. Credit must be given them 
for keeping the plant in first-class order, for, if they did nct 
do so, customers would be lcst and also the economies they were 
practising. Their engineer reported that the plant was never in 
better condition than at the present moment. "Then came the ques- 
tion, why should they hold up a huge reserve fund? They had at 
the moment £160,000, irrespective of what he bad mentioned. 
They had 30 years to гир, and if they put £20,000 a year aside— 
let alone £38,000—it would amount to very nearly a million of 
money apart from wat they had in hand. At the end of 30 years 
they micht find that they had prepared a rod for their own backs, 
as the Corporation might say, " Look what they value it at them- 
selves; they don't value the plant at much more than 6s. Sd. in 
the £," and the Corporation would only give the company that 
value for it. Therefore he did not feel inclined to build up a huge 
reserve fund; but he did think it was advisable that they should 
have а good reserve, because a number of contingencies might occur. 
He would rather say let them hope that at the end of 30 yearsancw 
Corporation might be in «xistence which would have arrived at the 
conclusion that the repudiation of agreements and the confiscation 
of property was not beneficial to the Corporation of the greatest 
city in the world. Coming to the dispute between the Corporation 
aud the company, he was scrry to trespass upon the time of the 
meeting, but he was unfortunately compelled to refer to the matter 
because it had been said that the board had committed a breach of 
faith. It must be remembered that the company was formed on 
the basis of three contracts—one for the western, one for the certral 
and one forthe eastern. ‘Those contracts they asserted—and it bad 


never been proved to the contrary —had been faithfully kept up by 
them, but the Corporation for reasons quite unknown had determined 
to repudiate them upon the plea that two members of the Cor- 
poration had bought some shares—he thought 35 in all- and accord- 
ing to an old Act of Parliament, stated by the Corporation, the 
contracts were thus rendered invalid. The Corporation had dragged 
the company through the Law Courts at the ratepayers expense, 
and at last succeeded in getting the Appeal Court to decide that 
two of the contracts were invalid, and that the eastern one was 
valid. A conference was held some months afterwards between 
the Corporation and the buard. They met in a friendly spirit, and 
all the various points were discussed, amongst others being the 
question of litigation, and it was mutually agreed to stop all pro- 
ceedings. Asto contracts, the chairman (Ald. Smallman) said they 
also would be dropped, but he (Mr. Herring) replied that they 
could not drop the eastern contract, as it had beea declared valid. 
Mr. Smallman stated that on a new agreement being carried out, it 
would naturally drop. He (the speaker) bad then remarked that, 
although the company had no desire to be unfriendly, their past 
experience of repudiation of the contracta by the Corporation did 
not induce them to drop the one contract declared to be valid, and 
they would stick to it. At the, second conference the contracts 
were not mentioned, but it was arranged that the heads of the 
agreement should be sent to the company, which was eventually 
done, and on looking through the heads of the agreement, it was 
found that the first clause stated that the company was to give up 
the eastern contract. The board had at once altered that clause, 
aud made a few other trifling alterations, and the document was 
returned to the Corporation. On the Thursday morning following 
he was informed that Mr. Smallman had spoken in strong terms 
of the alterations made, and he had consequently written 
to that gentleman, stating that it was never intended to 
consent to the cancellation of the contract for the «astern 
district. He had made that clear at the first conference, and 
believed that a reference to the shorthand notes would show that 
was so. No re ly, however, had been received to that letter. Mr. 
Smallman went to the Corporation and declared that the company 
had committed a breach cf faith. It was now for the shareholders to 
judge whether the board of the company had committed а breach 
of faith, They would, no doubt, like him to say something 
about competition, but as that was rather a delicate subject to 
deal with, he would rather not go into it. He would simply give 
them bis personal views, which were that if they continued to give 
a good light, and charged a low price, they need have no fear of 
either the persecution of the Corporation, or the competition of the 
Charing Cross Company. 

Mr. J. BRatruwalte seconded the motion, which, after a short 
discussion, was adopted. 


Imperial Tramways Company. 


THE directors’ report to be submitted at the meeting to be beld at 
Bristol on Wedresday, March 26tb, roads as follows :— 

“ Middlesbrough, Stockton and Thornaty Electric Tramways.—The 
gross receipts of these electric tramways amounted to £48,772 
17s. 1d., and th: number cf passengers carried to 9,141,183, com- 
pared with totals of £47,218 17s. 9d. and 8,782,970 in the preceding 
усаг. The extension to Clarence Ferry was opened for public 
traffic in August Jast, and the additional accommcdation is much 
appreciated by the public of Middlesbrough. The net profits of the . 
year show {Гаф tbe return of 6х per cent. is maintained upon the 
increased capital expenditure. 

“ Corris Railway Сотрап /. Тһе operations of the year resulted 
in a dividend at the rate of 5 percent. on the share capital, the 
whole of which is held by this company. 

“London United Tramway., Limit. d.—During the past ycar the 
London United Company have made very gr: at progress, the feature 
of tte year having been the introduction ofelectric traction on their 
system. Some of the lines were opened in April and others in 
July, when the publie ceremony of inaugurating the first electric 
tramways in the metropolis was performed by the Right Honour- 
able the Lord Rothschild, eupported by the Right Honourable A. J. 
Balfour, M.P., and other Cabinet Ministers, as well as the leading 
representatives of the financia), engineering and scientific world. 
The undertaking launched under such unique auspices has from the 
first been attended with the most gratifying public success, and the 
profitable results of its operation bave mire than justified the 
directors'anticipations. "The revenue derived from the shares in 
the London United Company Leld by this company amounted to 
£25,520 for the past year. Atthe close of tbat period the under- 
taking was sold to a new company—the Lordon United Tramways 
(1901), Limited, upon terms which will give the Imperial Company 
a substantial profit. In respect of its holding of 29,000 6 per cent. 
preference shares and 6 СОО огап ary shares in the old company, 
it will receive 34,800 5 per cent. preference shares and 12,000 
ordinary shares in the new conipany, together with about £58,000 
in cash. As the affairs of the old company are not yet closed up, 
none of the benefits of this transaction is included in the Imperial 
accounts now submitted, but will accrue during the current year. 
The directors. however, contemplate distributing in specie some of 
the ordinary shares of the new London United Company amongst 
the holders of Imperial ordinary shares by way of interim 
dividend and the necessary formal addition to the Imperial Com- 
рапу з articles of association will be proposed at the forthcoming 
meeting. 

“ General.—Since the last report arrangements have been con- 
cluded by which the tramways at Reading aud Darlington have been 
transferred to the respective Corporations, and the revenue accounts 
are brought down to the dates of handing over in each case. The 
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proceeds of sale have been credited to the capital account, and the 
difference between the profit on Darlington and loss on Reading 
charged against the reserve fund for contingencies. It will be seen 
that the company's net revenue account for the year snows an 
available balance of £43,546 2s. 6d , and after payment of interest 
on the debenture stock for the whole year and interim dividends on 
the preference and ordinary shares in respect of the half-year to 
June 30th last, amounting together to £25,371 10s. 8d., it is pro- 
posed t> appropriate the balance as follows: — Dividend at 6 per 
cent. per annum on the preference capital (paid on January 1st 
last}, £5,702 12s. 11d. ; final dividend at 114 per cent. per annum 
(making 10 per cent. for the year) on the ordinary capital, £11,500; 
to add to the dividends equalisation fund, £1,000; and to carry 
forward to the next account the remaining sum, £271 18s. 11d. The 
reserve funds will then be increased from £72,789 to £92,470. Mr. 
Hugh С. Godfray, director, and Messrs. James Fraser & Sons, 
auditors, retire at the ensuing meeting, and will be proposed for 
re- election. The directors recommend the election of Mr. Samuel 
White, who is about to resign the secretaryship, as an additional 
director, and he will be accordingly proposed at the ensuing 
meeting.” 


Evered & Co., Limited. 


THE directors’ report shows that, after providing for debenture 
interest, amounting to £2,359 7s. 5d., and income-tax, £1,626 48. d., 
a net profit of £12,870 2s. remains, making, with £6,163 12s. 4d. 
brought forward from 1900, and £41,000 transferred from tho 
fund for the equalisation of dividends, the sum of 
£23,033 14s. 44. to be dealt with. It is proposed to рау 
a dividend at the rate of 10 per cent. for the year, which 
will absorb £17,074 8s. (of which sum £6,402 18s. was paid 
as interim dividend in September, 1901), write off plaut £1,000, 
and to carry forward to next account £4,959 6s. 4d. The directors 
announce a reduced amount of profit The fall in the price of 
copper at the end of the year necessitated the stocks both of raw 
metals and manufacturedgoods being taken at considerably reduced 
value; also the keen competition in some of the departments has 
contributed to the reduction in profits, which they trust will prove 
only temporary. The directors have succeeded in maintaining the 
volume of trade. The directors have taken from the equalisation 
of dividends fund the sum of £4,000 to enable them to pay the 
the divideud as above. 


The Metropolitan Electric Supply Company. 


TRE fifteenth ordinary general meeting of the shareholders of 
thiscompany was held on Tuesday at Winchester House, Old Broad 
Street, Mr. W. Harrison Cripps presiding. 

The CHAIRMAN, in proposing the adoption of the report, dealt firat 
with the capital account. They had, he said, spent £201,995 on 
that account during the year. At first sight that appeared a large sum, 
but the great bulk cf it was for providing new engines and buildings 
at Willesden, and for the change-over in Marylebone from the 
alternating to the continuous current. Practically, the whole of 
that sum was unremunerative during the year, and would not 
become remunerative till the change-over actually took place in the 
present year. 
company, the interest on the whole of this sum had been borne by the 
income of the year. Part of the extensions of Willesden would be 
completed in the course of the present summer, when the first of the 
two additional engines of 3,000 xw. each would, it was expected, be 
ready by the autump, and it was hoped that the continuous current 
system in Marylebone would be sufüciently advanced for changing 
over. Owing tothe fact that the Marylebone arbitration was to come 
on this spring, and that a large sum of cash would be due to the company, 
the directors would bave carefully to consider how that purchase 
money was to be disposed of, and whether its disposal would entail any 
alteration in the present arrangement of the company's capital. In view 
of that purchase money being paid over during the year, it was thought 
unadvisable to issue any additional capital at the present moment. 
They therefore made arrangements for temporary advances to the 
amount of £150,000 from their bankers, and he thought it spoke 
wcll for the high position that the company occupied that that 
large loan was obtained without the slightest difficulty. Turning 
to the revefiuc account, it would be scen that the number of units 
sold was 11,122,000, being an increase of 1,267,000, and that the 
revenue from that source, with the rental of meters, amounted to 
£235,422. That was £26,452 more than was received in1900. The 
increase bad not been quite so much as in that year, although the 
number of lamps connected was larger than in 1900. The slight 
slackening in the rate of increased current sold was chiefly due to 
the quiet character of the season, consequent on the death of her 
late Majesty. The cost of earning the total revenue was £144,€80, 
which was au increase of £13,761 as against the increase of £20,452 
in revenue. Of that increase in cost, rates and taxcs represented an 
increase of £3,404, and coal and increase £3,802. Аз regarded 
the price of coal, it must be remembered tbat during 
the last two years it had been extraordinarily high, and if 
the price paid had been only the average of the last 12 yeurs, the 
company would have taved £14,000, which was equivalent to 
nearly 14 per cent. of dividend. It must be remembered 
that the whole of that increased charge for coal had been paid by 
the company, without obliging the consumers to bear any part of it 
by increasing the price of current. Fortunately the price of coal 
had rapidly fallen, and they had now before them for acceptance 
tenders for the supply required during the remainder of the year at 
prices which, if they had been in operation last year, would have 


Nevertheless, according to the custom of the - 


saved the company upwards of £10,000, asum equal to 1 per cent. 
on the ordinary capital. Notwithstanding the exceptional addi- 
tions to working expenses, there remained a profit of £91,000 as 
compared with £78,500 last year. Out of that they transferred to 
the credit of the depreciation reserve fand the sum of £10,000. It 
was gratifying to see the continual and progressive increase of the 
company’s business. In laying down their plant and calculating 
the requiremeat of future years, it was assumed that as house after 
house was connected to the system, and thus the proportion of 
uuconnected houses became fewer, the rate of yearly increase 
in lamps must diminish. The experience of the company —aud 
that of most others, however—had shown that assumption to be 
entirely wrong, and notwithstanding the residue of houses becoming 
smaller, the number of lights required went on at thc same steady 
ratio. They thought thatthere was no assignablelimit to that increase. 
The consumption of light seemed to obey the law applicable to all 
commodities, and the luxuries of one year became the necessaries of 
the next. It was in that increased demand, and with the certainty 
that the cost of production would be diminished, that the prospecta 
of the company were bright in the future. Referring to the 
arbitrations shortly to come on, the chairman said that with respect 
to their Sardinia Street station, the County Council three years 
ago obtained a Bill for making a new street between Holborn 
and the Strand. That would necessitate their taking the whole of 
their Sardinia Street station. The company opposed the Bill, but 
Parliament sanctioned the County Council scheme on condition that 
the Council should vest in the company a new eite, which had been 
agreed upon, and pay to the company a sum equal to the cost of 
erecting and fitting up a new generating station upon the new site 
with new plant of a capacity to generate and supply electrical 
energy of an output of not less than 4,000 Kw., and also pay all 
expenses to be incurred by the company in connection with taking up, 
replacing, relaying, aud altering mains owing to the removal of the 
generatiug station from Sardinia Street to the new site, both sums 
to be settled by arbitration under the Lands Clauses Act. The 
arbitration had been delayed owing to the desire of the Council to 
get an iuterpretation from the judges of the meaning of one clause 
in the Act. 'The decision in the Court of First Instance was given 
in favour of the Council. That decision was reversed in the Court 
of Appeal and given unanimously in favour of the company. The 
Council then took the case to the House of Lords, who with equal 
unanimity, reversed the decision of the Court of Appeal, an instance 
of the glorious uncertainty of the law. Now that this point had 
been decided, there was nothing to prevent the arbitration coming 
on at once. As to the second pending arbitration that was of vital 
importance to the, company he referred to the sale of a portion 
of their undertaking to the Borovgh Council of Marylebone—he 
would not weary them with going all over again the history of their 
difficulties with the parish authorities. They were jealous of the 
company the moment its success seemed assured, and subjected 
them to all sorts of vexatious delays in the development 
and progress of their business. In three different sessions 
they sought Parliamentary powers to compete with them, with the 
aid of the ratepayers’ money. They successfully opposed their 
intention, and now, after 12 years’ working, they were absolutely 
free from any form of competition in Marylebone. Nevertheless, 
those attempts to destroy their property, and the various delays and 
opposition to the progress of their work, involved the company in 
much anxiety and heavy expense. Last session when it became 
evident that the Borough Council would again fail to get powers to 
compete with them, they changed front, and Parliament gave them 
compulsory powers to buy them out by arbitration under the Lands 
Clauses Act. They were, therefore, now in the position of being 
obliged to sell a part of their undertaking at а time, when, after 
years of patient waiting, and the expenditure of a large amount of 
hitherto unremunerative capital, the shareholders were on the verge 
of reaping an adequate reward for their enterprise. Being in the 
position of unwilling sellers, they had every confidence that under 
the Lands Clauses Act the arbitration would result in the award of 
a fair compensation for that compulsory sale of the best portion of 
their property with the damage that its severance would occasion 
to the remainder. He need hardly say that the directors would 
spare no trouble in seeing that their case was fully and fairly pre- 
sented at the arbitration. . 

Sir James PENDEB, Bart., seconded the motion, and the report 
was adopted. 


Hove Electric Supply Company. 
THE tenth annual general meeting of the shareholders of this 
company was held on Wednesday last week at Salisbury House, 
London Wall, Col. A. J. Filgate presiding. 

The CHAIRMAN, in moving the adoption of the report, said that 
considering the heavy increased charge they had had to meet on 
account of coal, and the very largely increased assessment for 
rates und taxes, the result of the year's working could not be 
thought to be  nnfavourable. During the year the capital 
expeuditure had amounted to £9,215, and the total expenditure to 
£109,738. In addition to paying for a new generating station, the 
company had constructed a new coal bunker which had been much 
needed at а cost of £290. They had also expended £1,055 on an 
additional Babcock & Wilcox boiler, and £550 on an induced 
draught apparatus to supplement the chimney-stack, which had not 
been built to deal with the large load they now obtained. The 
company had added to and strengthened their mains at an 
expenditure of £2,680; the present length of their mains was 
nearly 17 miles. They had expended the sum of £1,063 on 
meters, and £575 on electrical instruments, &c., the latter 
being chiefly in additions and improvements to the switch- 


board. As he had told them last year, after considerable 
trouble they bad acquired a suitable site for the new generating 
station, and by the courtesy of the L.B. & S.C. Railway, the 
company were arranging to lay their mains a short distance 
alongside of the railway, and had matured plans for the new 
station, which plans were shortly after laid before the Hove Cor- 
poration for their approval. The Corporation had withheld their 
consent for some considerable period and had made them add no 
small sum to the cost of the building. Whenin August they finally 
passed the designs, they informed the company that they did it 
solely under the provisions of the Sanitary Act, and without refer- 
ence to their position in connection with the company under the 
indenture transferring the electric supply order to their under- 
taking. Application was then made by the company for the neces- 
sary sanction to the erection of the building under the provisions 
of the contract, in which it was provided that all buildings were to 
be erected to the reasonable satisfaction of the Council, but to that 
very reasonable request they could get no definite reply. After а 
deal of correspondence, they were invited to meet the Electric 
Lighting Committee on December 16th. At the meeting no legal 
question was raised, but the Corporation contended that the present 
station could give a considerably larger supply of electricity than 
their present demand. Their desire, of course, was to always have 
& reserve in band in case of accident or emergency. The Committee 
dealing with the question adjourned without coming to any dcci- 
sion, and after some more delay they were told that they had nothing 
to add to some letters written back in the summer. They.then sug- 
gested that the matter should be referred to arbitration, and receiving 
only a vague 1¢ply, they placed the matter in the hands of their 
legal advisers and demauded arbitration. That brought forth a 
reply that in the opinion of the Corporation their consent was not 
necessary, and the proposed building was not one of the works con- 
templated in the contract of 1892. Further letters passed, and in thc 
end the Corporation said they did not consider the additional works 
to be necessary. Thcy were, however, advised that with their 
steadily increasing demand they werc necessary, and although, with 
good fortune, they might possibly meet their obligations next 
winter, 16 was not safe to do so. There was no doubt that 
if they were to reduce their charges they would get a large addi- 
tional number of consumers, but it would be very foolish _to 
attempt to attract a larger demand until they were in a position 
to meet it. They had, therefore, decided to commence the new 
station, but it was very doubtful if they would be able to 
complete it in time for next winter's load. They were still 
at issue with the Corporation on another matter, viz, the change 
of the older customers from the 110-volt to the 220-volt pres- 
sure. In 1896 the Corporation gave their consent to new customers 
being supplied at the higher pressure, but stated that their consent 
would be required in each case where an old customer wished to 
transfer. It wasapparent that the Corporation delayed their consent 
to any such applications as long as they possibly could, and, by so 
doing, they were acting against the interests of the ratepayers and 
the company's customers. Since January lst, 1901, 25 consumers 
changed over from 110 volts to 220 volts, and at the present time 
they had 188 houses on the 110-volt and 742 on the 220-volt pressure. 
34 additional customers bad applied to be changed over, and 27 
applications were still before the Corporation. Having referred 
to the issue of 1,000 shares to the shareholders last autumn, of which 
745 were subscribed for, the chairman referred to the revenue 
account. The number of houses on the system at the close of last 
year was, he said, 921— an increase of 119 during the year. At 
the close of the year the lamps and motors on the system 
reached the equivalent of 61,366 8-с.р. lamps, against 52,919 
at the end of 1⁄1, and the units sold to customers amounted 
to 629,427, compared with 559,208 іа 1900. The gross 
revenue for the year bad amounted to £15,519, as against 
£13,841—an increase of £1,677. The expenditure had amounted to 
£7,237, against £6,125 -an increase of £1,112. Their coal had cost 
them £526 more, and although the price was still high, they might 
hope for a considerable reduction this year. The balance of the 
profit and loss account v. Ce 554. After providing for the interim 
dividend paid in October lact, there was a balance remaining of 
£5,437, and the board recommended that 42, 250 should be placed 
to the credit of the reserve account, and a final dividend be paid at 
the rate of 7 per cent. per annum, which would make a dividend 
of 8 per cent forthe year. He was glad to say that, so far as the 
current year had gone, a satisfactory increase in the demand for 
electricity was shown. 

Colonel Н. Моор, C.B. seconded the resolution which, after a 
short discussion, was agreed to. 

The retiring director having been re-elected, a resolution wa- 
agreed to, increasing the fees to be paid to the directors to 4150 
each per annum, with an additional £100 for the chairman—the 
increases to date from the commencement of the present year. 


Pontypool Electric Light and Power Company. 


Tun annual meeting was held on Thursday last week. The report 
of the directors showed {bat the running of the station for the year 
ending December 31st last had resulted in a protit of £737 18s. 10d., 
after carrying £100 to revenue account and wiping £70 3s. 4d. off 
preliminary expenses, After deducting debenture interest 
amounting to £204 48. 10d., a net balance remained of C533 lie., 
which was dealt with as follows: — Carried to reserve revenue 
account, £50; to debenture redemption account, £150; a dividend 
of 5 per cent. on the paid-up capital for the усаг; and the balance 
of £71 138. was carried towards redemption of charges on capital 
account. 
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Davis « Timmins, Limited. 


SIR Henry Mance presided at the annual meeting of this company 
on 14th inst., and in moving the adoption of the report, of which 
we have already published an abstract, said that the expansion 
of the business had continued, in spite of keen competition and the 
absence of business from the War Department. The Wood Green 
factory had enabled them to undertake certain classes of work with 
which they were previously unable to deal, and orders had been exe- 
cuted with greater economy and celerity. The prospects for the busi- 
ness were good. The gas generating plant had been found to be most 
economical, and they had every reason to be satisfied with the 
adoption of electricity for motive power. The chairman then pro- 
ceeded to refer to the accounts. The stock, he remarked, had been 
slightly increased, but he would like it to be even more than it was, 
because they desired to keep in Stock, ready for delivery to 
customers, a specimen of every one of the articles in their adver- 
tised list, which numbered nearly 800. 

The resolution adopting the report and declaring an 8 per cent. 
dividend was then unanimously passed. à 


National Electric Wiring Company. 
THE report of directors reads :— 


The directors submit their report and statement of accounts to December 
31st, 1901. The gross protit for the period under review is £12,664 14s. 7d., from 
which have to be deducted expenses of administration, allowances on contracts, 
Xc., amounting to £6,0€0 10s. td., leaving a balance of £6,604 Зз. 11d. То this 
has to be udded the balance carried forward at December 3154, 1900, viz., £354 
9s. 9d., making a total of £6,9*8 9s. 8d. 

The directors recommend that this amount be dealt witb as follows: 


To pay a dividend at the rate of 5 per cent. on the 


paid-up capital for tbe year .. és vs . £4,093 12 1 
Provision for further allowances, depreciation, &c. 2,522 7 8 
To carry forward ., a ©% s s T 372 911 

£6,988 9 8 


The directors have pleasure in stating that the increase in the business 
during the year has again been satisfactory. The orders teken from January 
Ist of the current year to date of this report show that the increase has been 
maintained. During the year 2,741 installations, with an aggregate of 79,843 
lamps of 8 г.р. have бе completed, of which 805 installations, with an aggre- 
gate of 25,080 lamps of 8 C. p., were free wiring, and 1,996 installations, with an 
aggregate of 54,763 lainps of 8 c.v. were contract: while the orders in band at 
the close of the year were 315 installations with an aggregate of 29,949 8-‹ r. 
lamps. Free wiring contracts have been entered into with the metropolitan 
borough of Hackney and the Hornsey District Council. The directors regret to 


state that, for business reasons, Mr, J. W, Swan resigned his seat on the board 
during the year. 


Willans & Robinson, Limited. 


THE half-yearly report to be submitted to the meeting at the 


Cannon Street Hotel on Wednesday, March 26th, ready as 
foilows :— 


The accounts for the half-year ended December 3186, 1901, are submitted 
herewith. After writing off as depreciation from plant, &c, the sum of 


credit of the profit and loss account at the end of the half-year (including 
£6,457 1s. 1d. brought forward) is £39,804 9s. 4d. Out of this the directors pro- 
pore that dividends be paid at the rate of 6 per cent. per annum upon the 
preference shares and 10 per cent. per &nnvm on the ordinary shares, 
amounting in all to 422,531 15s. 10d. The amount payable to directers in 
accordance with the articles of association, and with the resolution passed by 
the shareholders on October 2nd, 1901, is 4,737 2s. 4d., leaving an available 


profits be also taken into account) to £111,146 9s. 11d. The boiler works at 
Queen's Ferry have made satisfactory progress, and one section, the steel 
making department, is at work. The quality of the steel produced has been 
excellent, and the directors look forward with confidence to the development 
of the steel manufacture, and to the financial results of the boiler work gene- 
boilers of H.M.S. Funtome are understood to 
bave given very satisfactory results, and the Admiralty have recently ordered 
another similar vessel to be built and fitted with Niclausse boilers. They have 
also called for tenders for Niclausse boilers for several larger vessels, but it is 
understood that no decision with regard to these has yet been arrived at. Whatever 
may be the judgment of the Admiralty, the directors, as they have stated 
before, are entirely satisfied as to the amount of boiler work to be done for 
land service, and to complete the equipment of the works on the seale which is 
desirable, and to provide working capital for the future, as well for the engine 
as for the boiler business, they ask authority to meke an issue of £250,060 of 
debenture stock (which as regards £100,000 will merely take the place of the 
existing issue) in such amounts and at such times and at such rate of interest 
as they may deem best. A resolution to this effect will be submitted to the 
shareholders at the meeting. It is hoped that an arrangement will be effected 
with the present debenture stockholders for the exchange of their present 
stock for stock of the new issue. Mr. Robinson and Sir Gilbert A. Clayton- 
East retire from the board, in accordance with the provisions of the articles of 
association, but are eligibie and otter themselves for re-election. The auditors, 
Mesers. Cooper Brothers & Co., also retire, but are eligible for re-election, 


County of London and Brush Provincial Electric 
Lighting Company. 


THE report to be presented to the shareholders at the meeting to be 


held at Winchester House, at 2.30 o'cleck, on Monday, March 24th, 
reads ач follows :— 


The directors beg to submit their report and statement of accounts for the 
year ended December 31st, 1901. 

Capttul.— The capital expended during the yearin respect of the company’s 
london districts, amounted to 4129 781 115. 9d., making the total expenditure 
on account of those districts up to December 31st last £1,022, 158 148., particulars 
of which are given in capital accounts, Nos. 5, 7, 9, 11, 18. 15 and 17, and in the 
balance sheet. Thises penditure has been met by the sale of the balance of the 
unissued 4 per cent. debenture stock in Febrnary, 190], at the price of £103 per 
cent. net, and by the issue of a further £100,000 6 per cent. preference shares, 
allotted pre rata to the shareholder in October last at a premium of 42 pei 
share. The premium received on the above-mentiored issues has been applied 
in the following mauner, — 
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To reduction of preliminary expenses. EA. 8 .. £1,538 3 11 
To reduction of costs of pending applications for pro- 


visional orders .. Sx x vi >> s is 500 0 0 
To amount carried to reserve for depreciation, repairs and 
renewals, ke. ja а vx m xs ; 9,159 5 11 
To amount carried to reserve... m 8,265 0 2 
£19,462 10 0 
Rerenue.— Balance from last account after payment of the 
tinal dividends on the preference shares and the 
ordinary shares of tbe company, for the half-year 
ended December 91st, 1900, less income-tax М .. £2,683 14 1 
Balance from revenue account No. II., after payment of 
directors' fees, rent, taxes, general establisbment and 
other charges, wages and proportion of salaries 43,911 19 0 


Making a total available revenue for the year 1901 of .. £47,593 13 1 


From which must be deducted the following items :--- 


(а) Interest on debenture stock, including 
interest on instalments paid in advance, 
less income-tax 7 s i .. £16,987 10 0 

ib) Interim dividend on 20,000 6 per cent. 
ү shares for half-year ended 

ane 30th, 1901, less income-tar.. І 

(с) Interim dividend on 40,000 ordinary 
shares at 4 per cent. per annum for half- 
year ended June 30th, 1901, less income- 
{ах ae ee es ee ee oe 


5,675 0 0 


Leaviog for further distribution T . . £17,354 9 9 


The directors recommend :— 

14) That payment of the interim dividend on the 20,000 6 per cent. preference 
shares for the half-year ended June 80th, 1501, less income-tax, be confirmed. 

% That payment of the interim dividend on the 40,000 ordinary shares at the 
rate of 4 per cent. per annum for the half-year ended June 30th, 1901, less 
income-tax be confirmed. 

ic) That a further dividend on the 20,000 6 per cent. preference shares for the 
balf-year ended December 81st, 1901, less income-tax, be dec:ared: and 

(^| That a further dividend on the 40,000 ordinary shares for the half-year 
ended December 315%, 1901, at the rate of 4 per cent. per annum, less income- 
tax. be declared, and that the saine be paid to all proprietors registered at 
March lith, 1902. 

Tois will absorb £13,318 Os. 1d., and leave a balance of £4,086 Us. Ва. to be 
carried forward. 

The profits derived from the company's London stations have risen from 
£3! 83 Ss. fd. in 1900. to £50,503 195. 4d., in 1901, being an increase of 53:6 per 
cent. for the year. The total applications received at December 81st last 
amounted to the equivalent of 325,978 8-c.p. lamps. being an increase of 86 per 
cent. for the year, and the total units sold were 4,351,105, as against 2,090,138 for 
the previous year, being an increase of 45 per cent. The retiring directors are 
Mr. Frederick W. Reynolds and Mr. R. P. Sellon, who are eligibie for re-elec- 
tion. The auditor, Mr. R. H. Marsb, also retires, and is eligible for re-election. 


LONDON STATIONS. 


St. Luke and Clerkenicell, Faxtern Holborn, Venter, Holborn and St. Giles.— 
The balance to credit of revenue for the twelve months ended December 3lst, 
1901, amounted to £26,*45 178. td., details of which are given in revenue 
accounts Nos. 6.8. and 10. In thesedistricts the total applications to December 
Jst last. including power, represented the equivalent of 196,199 8-c.r. lamps, of 
which 173,704 were then connected to the mains. The applications for the year 
represented an increase of 58,804, and the connections an increase of 54,628. 
Included in above аге 256 users of motors, ageregating 2,278 m.r. supplied from 
the company's mains, showing an increase of 1,107 n.r. for the year, and further 
applications have since been received, raising the total to 309 applications, 
representing 2.813 н.р. Additional generating plant for both lighting and power 
purposes has been erected during the year at the company's City Road station. 

Wandsworth District (including the Parishes of Putney, Wandaworth, Clapham, 
Streatham, and Tooting), Cambericell, It. Olare, Bermondsey, and St. George-the- 
Martyr, Southiark,_The balance to credit of revenue for the twelve months 
ended December 81st last amounted to £73,618 2s., details of which are given in 
revenue accounts, Nos. 12, 11, апа 16. In these districts the total applications 
to December 81st last represented the equivalent of 120.479 8-c.r. lamps, of 
which 120,130 were then connected to the mains. The applications for the year 
represented an increase of 32.872, and the connections an increase of 29,658. 
The work of laying mains in St. Olave, Bermondsey, is now completed. and 
current is available in the principal thoroughfares ot that district. The addi- 
чова plant erected at the company's station on the Wandle is now іп working 
order. 


The | Bouruemonth and Poole Electricity Supply Company, Limited. The 
directors of this company have recommended the payment ef a dividend on the 
ordinary shares of the company at the rate of 7 per cent. for the year ended 
December 815, 1901, less income-tax, as against 6 per cent. for the previous 
ycar. 'The progress made by this company is very satisfactory. 

The Dorer Electricity Supplu Company, Limited.—The directors of the Dover 
Company have recommended the payment of a dividend on the ordinary shares 
of the company at the rate of 5 рег cent. for the year ended December 8lst, 
1901, less income-tax, as against 84 per cent. for the year 1900. Since the close 
of the year the Dover Corporation have, subject to their obtaining the 
hecessary borrowing powers, entered into an agreemeyt for the purchase of 
this company's undertaking at Dover. 

The Scottish. House-to-House Electricity Company, Limited, —The provisional 
order for electric tramways at Coatbridge, granted to the company by the Board 
of Trade, was duly confirmed io the last session of Parliament. The work of 
remodelling the Coatbridge Station from alternating to continuous current, 
which was commenced last year in order to supply lighting, power and traction 
from one set of machinery, is now approachingcompletion. A supply of current 
will be available in Airdrie by the autumn. 


United Alkali Company. 


Tue directors’ report for 1901 states that the net profit is £230,346, 
and adding the amount brougbt furward, £60,167, less claims and 
law costs in connection with the explosion at St. Helens, May, 1899, 
£15,764, there is a total of £271,749. This, the directora propose, 
shall be apportioned as follows: — Interim dividend on preference 
shares, at 7s. per share for six months to June 30th, £93,527; 
final dividend on preference shares at 7s. per share for 
six months to December 31st, £93,115; transfer to ''deprecia- 
tion portion of reserve fund,” £50,000, leaving an amount 
to be carried forward of £38,106. The directors consider 
that the year’s profit of £230,346, which exceeds that of 1900 by 
upwards of £18,000, is satisfactory, in view of the high prices which 
have prevailed for fuel. The serious decline in the value of copper 
during the latter months of 1901 has also affected the balance-sheet 
adversely. The company’s cyanide plant was completely destroyed 
by fire in June last. The loss has been recovered from the insurance 


companies. The plant has been rebuilt, and the manufacture is now 
proceeding as usual. During the year carbide of calcium has been 
added to the products manufactured by the company. An action 
for infringement of patent brought against the company by the 
Acetylene Illuminating Company has been successfully resisted, but 
the plaintiffs have given notice of appeal. The directors have no 
anxiety as to the result of this appeal, which has yet to be heard. 
The debenture holders, at a meeting held on June 14th, 1901, 
authorised an increase in the amount ‘of debenture stock from 
£2,500,000 to £3,000,000, such increase to rank pari passu with the 
original issue of £2,500,000. This increase of debeature stock was 
required towards defrayiuk the cost of additional properties 
acquired since the formation of the company, and for the general 
purposes of the business of the company. Of this authorised 
increase of £500,000, the sum of £201,880 has been allotted to 
debenture stock holders and shareholders of the company. Careful 
attention has been paid to the company's costs of production, with 
results that are very satisfactory when the high price of raw 
materials is taken into account. 


Direet Spanish Telegraph Company. 


THE directors’ report for the year ended Deceniber 31st, 1901, to be 
presented at the meeting on Monday, March 24th, 1902, reads :— 


The annexed accounts for the year ended December 81st, 1901, show, after 
providing for interest on, and redemption of, debentures, & balance to the credit 
of revenue of 49 705 19s. 9d. After adding the usual sum of £5,000 to the 
reserve fund, the balance will amount to £4,705 19s. 9d., and the directors 
recommend the declaration of dividends for the year 1901, of 10 per cent. on the 
preference shares, and 4 per cent., free of income-tax, on the ordinary *hares, 
amounting to £5,417 5s. 1 Halt of this amount was distributed on October 
lst, 1901, as an interim dividend for the half-year ended June 30th, 1901. The 
dividends on the preference and ordinary shares will absorb the balance of the 
contingencies account, viz., £566 2s. 6d., and 4145 8s. 7d. from the reserve fund. 
The traffic receipts show a decrease of £699 14s. 7d., as compared with the year 
1900, which is entirely due to the cessation of traffic on the Barcelona 
cable during the interruptions mentioned below. The ordinary working 
expenses show ап increase of £526 16s. ба. as compared with the year 1900. As 
stated in the last report the Bilbao cable broke down close to the Spanish coast 
on December 27th, 1900. This cable was restored on January 23rd, 1901, and 
has worked well since. The Barcelona— Marseilles cable has unfortunately been 
twice interrupted during the past year; the first interruption, on January 6th, 
which was mentioned in the last report, having continued till April 7th, 1901. 
The delay in repairing this cable was due to unusually bad weather in the Medi- 
terranean. The second interruption of this cable occurred en December 8rd, 
and was promptly repaired by the Eastern Telegraph Company's cable ship 
John Pender on December 16th, 1901, the interruption having lasted only 14 days. 
The cost of these repairs, amounting to £15,290 17s. 11d., has been taken from 
the reserve fund which was established for repairing and renewing the cables. 
The general offices of the company will be removed to Electra House, 
Moorgate, E. C., on April 7th, 1902. Sir John Denison Pender, K.C.M.G., is the 
director retiring by rotation, and offers himself for re-election. The auditors, 
TA Deloitte, Dever, Griffiths & Co., retire, and offer themselves for 
re-election. . 


Bournemouth and Poole Electricity Supply 
Company. 


THE report to be presented to the meeting to be held at Moorgate 
Court, E.C., on Tuesday, March 25th, at 2.30 o'clock, reads :— 


The directors beg to submit their report and statement of accounts for the 
year ended December 81st, 1901. The capital expenditure incurred during the 
year in respect of the Bournemouth Provisional Order, 1690, and the Poole and 
Branksome Order, 1897, amounted to £26,216 14s. 44. The ba ance from revenue 
account, together with the balance brought forward from last year, amounted to 
£15,665 3s. 7d., from which must be deducted interest charges, depreciation, &c., 
leaving the sum of £8,918 11a, 114. to the credit of net revenue account, as 
against £8,052 10s. 5d. for 1900. Out of this sum the full year's dividend on the 
preference shares has been paid, and the directors now recommend the payment 
of a dividend on the ordinary shares of the company at the rate of 7 per cent. 
less income-tax, for the year ended December 31st, 1901. These payments will 
absorb £8,140 5s., and leave a balance of £778 6s. 11d. to be carried forward. 
The equivalent of 65,962 8-c.r. lamps were connected to the company's mains 
at December 31st last, showing an increase equivalent to 12,583 8-c.1. lamps 
connected for the year. The lamps applied for show an increase of 12,878 8-с.р. 
for the year, as against 10,498 for the preceding year. The company has been 
supplying power to the tramways between Bournemouth and Poole since thc 
spring of last year, and terms have now been agreed for supply to the tramways 
about to be constructed from Bournemouth to Christchurch. The company's 
mains have been extended to Poole and Parkstone and to Wiuton during the 
past year. The work is practically completed, and a supply is now available in 
the principal thoroughfares of these oistricts. The progress made by the 
Richmond (Burrey) Electric Light and Power Company, Limited, during the 
past year is satisfactory. The directors of that company have dcclared a 

ividend upon its ordinary shares at the rate of 6 per cent. per annum n 
respect of the year euded December 81st last, as against 5 per cent. for 1900. 
The retiring directors are Mr. Frederick W. Reynolds and Mr. F. E. Savory 
both of whom, being eligible, offer themselves for re-election. The auditor, 
Mr. R. H. Marsh, also retires, and offers himself for re-election. 


London Electric Supply Corporation.—The report 
for the year ended December 31st statcs that the profit on the 
working for the year is £25,220, to which has to be added interest 
on deposit and amount brought forward, making a total of £25,274. 
Out of this the interest on debentures and temporary loan to 
December 31st, viz., £13,308, has been paid, leaving a balance of 
£11,966. The board propose to pay a dividend of 3 per cent. on the 
preference shares for the year ended December 31st, 1901; to place 
£3,000 to reserve account, and to carry forward £1,490. 


A. & J. Stewart \ Menzies.—The report for 1901 
states that the net profit for the year amounts to £107,376. The 
dividend on the ordinary shares for the year was 10 per cent., and 
£15,000 has been placed to depreciation account, £50,182 being 
carried forward. 


Eastern Telegraph Company.— Dividend at the rate of 
6% per cent. per annum on the pref. stock for quarter ending March 
3186, and interim dividend of 1] per cent. on the ordinary stock in 
respect of profits for the quarter ended December 31st. 
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Prospectus, — Until twelve o'clock to-day (Friday) 
Messrs. J. S. Morgan & Co. are offering for sale £200,000 
44 per cent. mortgage debenture stock in the British Thomson- 
Houston Company at £104 per cent. The issue, the prospectus 
states, is made for the purpose of funding indebtedness incurred in 
connection with the Rugby works. 


Robey & Co.—The report for 1901 states that after 
writing off £5,000 for depreciation, there remains a net profit of 
£20,446. The directors recommend a dividend of 10s. per share, 
amounting to £14,706, carrying forward £2,849. 


Bell's Asbestos Company.—The result of operations 
for 1901 was a net profit of £16,825, and a dividend of 6 per cent. 
has been declared, £9,000 being placed to reserve. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Trsmways.—The receipts for the week ending March 
14th were £618; correspon week last year, £604; increase, £9, Total 
to date, £6,203; corresponding period last year, £5,641; increase £559. 
Miles of track open, 10р 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
March 15th were £203; corresponding week last year, £180; increase, 
£23. Total receipts to date, £1,724; corresponding period last year, 21,574; 
increase, £150. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
March 1155 were £3,996; corresponding period last year 438,812; in- 
crease, £154. 


British Electric Traction Company.— The following returns are issued of the 
undertakings of this company for the week ending March 7th :— 


Comparison 


with corres- | wo Aggregate. 
Amount ponding week “| ——— 
Сотрапу. & | of last year. Weeks. Amount Inc. or Dec. 

1 + тт" £ + -— 

| £ £ £ £ 
Croydon * ee ee 191 586 тет | 9 6,179 4,204 — 
Devonport ; .. ss 495 — — 9 8,568 — — 
Dudley—Stourbridge 661 189 — 5.623 1,003 = 
Gateshead ; ..  ..; 617 — — 9 5,767 — — 
Greenock-Pt. Glasgow 115 241 — 9 8,316 1,739 — 
Hartlepool .. ..| 178 ; 7 | — | ob |157 | — 22 
Kidderminster X 95 | 9 — | 9 819 71 — 
Me yr 7 ee ee 211 | aS P 1,724 — — 
Oldham — Ashton 485 41 — 9 ‚164 — 61 
Poole t ee ee eo P | EN — 91 1,626 — — 
Potteries ae .. | 1,890 18 — 9 12,412 270 es 
Southport... . 11 | 9$ | — - 1,127 170 zt 
Bouth Staffordshire! 181 52 — 94 6,451 955 EE 
Swansea ee ee | 418 64 d 9 8,636 280 — 
Taunton Н ee ee 57 —À = | 474 — — 
Tynemouth {.. es — — 9 1,661 = = 
Wolverhampton Dist.; 189 | 90 — | 1,101 657 — 

і t 

* Partly horse. 1 Partly steam. t Not in operation last year. 


Central London Railway.—The receipts for the week ending March 8th were 
£6,782; corresponding week last year, £6,157; increase, £625. Total 
receipts to date, £72,895; corresponding period last year, £66,819; in- 
crease, £6,076. Miles open, 6. 


and South London Railway.—The receipts for the week ending 
Mar. 16th were £8,000; corresponding week last year, £2,028; increase, 
£972. Total receipts to date i11 weeks), £83,472; corresponding period last 
year, £22,226; increase, £11,246. Miles open, 6}; last year, 43. 


Dover Corporation Tramways.—The receipts for the week ending March 
15th were £172 138. 4d. ; corresponding week last year, £156 18s. 14d.; in- 
crease, £16 Os. 24d. Total to date, £1,782 4s. 2d.; corresponding period 
last year, £1,689 198. 84d.; increase, £92 4s. 54d. Miles of track open, 8. 
Car miles run, 1902, 5,082; 1901, 4,988. Number of cars, 1902, 19; 1901, 11. 


Dublin United Tramways Company.—The receipts for the week ending March 
lith were as follows: D. U. T. Co., £8,841 6s. 8d.; D. . D. Co. £737 18s. 10d. ; 
total, £4,079 5s. 6d.; corresponding; week last year—D.U.1. Co., £8,168 
188. 6d.; D. S. D. Co., £711 8s. 5d.; total, £3,480 18. 11d.; increase, £199 8s. 7d. ; 
aggregate to date, £41,523 68. 2d.; last year, £39,061 Os. 5d.; increase, 
£1,859 5s. 9d. Mileage worked 46. 


Liverpool Overhead Railway.—' The receipts for the week ending March 
16{ were £1,150; corresponding weck last ycar, £1,571; decrease, £124. 
Total to date £15,059; corresponding period last year, £10,269 ; decrease, 
£1,210. Miles open, 6 miles 57 chains. 


STOCES AND SHARES. 


Wednesday. Evening. 
THE near approach of another Stock Exchange settlement and of 
the Easter holidays, is circumscribing business considerably, and 
loud are the complaints as to Jack of orders all round the markets. 
Moreover, as Budget Night draws near, the apprehensions with 
regard to fresh borrowing become more acute, and Consols in 
particular are dull even to weakness. Of course, the effect of this 
is noticeable tbrough all the investment sections, and under the 
circumstances it is quite a relief to be able to point to the better 
tone developed by telegraph descriptions. The slump is, at least 
for the time being, arrested, and it takes very few buying orders to 
make a distinct change in quotations. Electrical Supply shares, 


after being rather harder, are generally lower on balance, and the 
second reading of the L.C.C. Electric Supply Bill has had a dis- 
turbing effect. The little Railway Market records a further relapse 
in Central London issues. 

An interesting emission is that of the new 44 per cent. mortgage 
Debenture stock of the British Thomson-Houston, offered at 104 by 
Messrs. J. S. Morgan & Co. То all appearance the interest seems 
fully secured, although there is less margin for repsyment of the 
principal than there is for meeting the dividends. The stock 
becomes redeemable 10 years hence at 105 per cent. A merely 
nominal premium has been established in the market, but it is 
doubtful whether the outside public will get much of the stock, a 
large proportion of which was taken firm by insurance companies 
before the prospectus was published. There arc several big 
* power " companies hailing from the North of England which will 
soon be inviting subscriptions for shares, and perhaps another bor- 
rower which may be with us again before long is the London 
United Tramways Company, the indomitable Mr. Clifton Robinson 
having succeeded in getting his company’s latest Bill for extension 
passed by the examiner, Mr. Campion, last Monday. London 
United Preference shares are £1 premium and the Debenture Stock 
is about 2 to 3 premium. | 

In the electrical supply department, several of the leading shares 
have been quoted cx dividend since we wrote last, but in most 
cases the amount of distribution was easily recovered. Chelsea 
shares are a better market, despite the vapourings at the meeting 
about the shares going below par, and South Londors have a 
hardening tendency without any quotable change in price. County 
of London shares are not very bright, it being thought that the 
company ought to have written off more than it has done for 
depreciation. The same fault, it will be remarked, is to be found 
with the reports of the Notting Hill, Charing Cross, and the City of 
London Companies. London Electric Supply fail to retain their 
last week's rise ; the appearance of the report has had no stimulating 
effect. The Metropolitan Company's meeting on Wednesday passed 
off without any particular incident calling for notice, and the 
shares might look cheap if one could only tell on what basis the 
arbitrators will assess the price to be paid the company by the 
Marylebone authorities for that part of the undertaking which lies 
in their district. As a speculative investment, howevcr, South 
Londons at about 24 or 28 have a decided attraction. St. James’s 
have shed half-a-sovereign per share, and so have City of London 
Ordinary. 

There is a demand springing up for several of the best Provincial 
Electric supply shares. Oxfords are wanted at 54, Folkestones at 
£l higher, and Winchesters (which are not quoted in the Stock 
Exchange Official List) at 5}. Hove Electrics are steady at 74. 
These provincialisms would be much more popular than they are 
if there were a freer market, and they make good investments as a 
rule, always provided that the companies chosen by the buyer of 
shares are under auspices which do not make a point of grossly over- 
capitalising their babies. 

Electric Construction shares show no quotable alteration, but the 
close price is lower, consequent upon the dissensions on the board. 
Henley's and Callender's are both sticking at 18. British Westing- 
house prices are 64, 58, and 14 premium for Ordinary, Preference, 
and Debenture respectively, all for cash. Central London stocks 
continue on the downward track mapped out for them in these 
columns a month or so ago, and the Ordinary shows a loss of 4, and 
the Deferred of 1 pêr cent. this week. There are several Continental 
sellers in the market. 

The telegraph market has grounded for the time, at all events. 
A few of its specialities display sharp upward reactions. asteru 
Ordinary boasts а rise of five points, Anglo-American Preferred of 
one, and Eastern Extensions are 103. up, this last being equivalent 
to the rise of 5 in Eastern Telegraph stock. Marconi scares are 
found to be overdone, and hardly so much as a tremor shook the 
market after the statement of Mr. Austen Chamberlain regarding 
the alleged agreement between the Cape Government and the 
Eastern Telegraph Company. This agreement, according to Sir 
Edward Sassoon, was to have the effect of excluding Marconi's 
system of wireless telegraphy from being tried and worked in (‘apc 
Colony, but it is stated that the Postmaster-Gencral has по know- 
ledge of any such agreement. Marconi shares languish at 3 ;. 

Amongst miscellaneous varieties, Babcock & Wilcox have 
improved to 3 upon the company's securing a £60,000 order from 
the Metropolitan Railway for four dozen water-tube boilers in 
connection with the electritication scheme. National Telephones 
are inclined to ease off, especially the Deferred. South London 
tramway shares are 4 despite the woeful working of the past year. 
British Electric Tractions are without variation, except for a fall of 
1 per cent. in the Debentures. Brush issues are very flat, perhaps 
indicative of the coming report, about which all kinds of surmises 
are afloat. 
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Stock Closing Closing ош 
Present or Dividends for week 
Issue, scam xu dd last three years. aT ch 19th. March 19h, 
1900. | 1900, | 1901. Highest, | Lowest. 
82,300 | African Direct Telegraph, 4 % Debs. t ces ee | 100 | ... is ek 99 —1C3 $9 —103 888 eos 
25,000 Amazon Telegraph Co. 8 shares, Nos. 1 to 25, 000 . Ir, 10 060 006 34— 44 34— ee II, 
119,7001 Amason Telegraph 5 95 Debs., Nos. 1 to 1,250 Red. .» | 100 js m 70 — 80 | 70 — 80 ae "X 
804,720 Anglo-American Telegraph e eee [III eee eee Stock 73/6 33 618 46 — 49 46 — 49 473 46 
3,097,040 Do. 6 96 Pref. 000 ИІ) eee Stock 6 6 6 % 88 — 90 89 — 91 91 901 
3,097,640 Do. do. Deferred <a sas eo. Stock El 7s. | be. 28. 71— 72 | "i— 78% 78 | ... 
44,000 Chili Telephone, Nos. 1 to 44, 000 eee 00е [I ee b 4 5 % e 94— 4 34— 4 eee ee 
13,333,300$| Commercial Cable "S M ees *. |3100 | 8 wee » 55 —165 |155 —165 907 E 
1,741,029% Do. do. Bterling 500 year 4 Y Deb. Stock Red. |Btock| ... ә. . |95 — 98 | 95 — 97 962 | 95 
16,000 Cuba Telegraph eee 00 [III eee 000 ooo 10 7 Ф ee oe 44— 54 4)— 53 eee oe 
6,000 Do. 10 % Pref. ee roe eee eee oes 10 00е 90% e 13 — 14 13 — 14 ое ee 
12,931 | Direct Spanish Telegraph .. iie eee во vs 5|49%|49% ‘ 3 — 4 3— 4 E Ta 
6,000 Do. do. 10 Cum. Pref. eee eee ee 5 eee eee oe = 9% 84— сее eov 
90,0002 Do. do. 44 Debs. eee eee eee 2 eee ooo eee 98 —102 98 —102 009 009 
60,7102] Direct United States Cable ... 39419513195 | ... 94— 104 91— 104 10 9% 
101300: [Direct West India Cable, 43 * Бев. o3 100 edo [99 —10 99 12 | ... 
4,000,000 | Eastern Telegraph, Ord. Stock ate oe ose 5 7 4, 7% | .. 120 —190 |125 —135 1323 125 
1,930,807 Do. ° Btock II) eee coe eee 000 eee 84 — 87 85 — 88 861 84 
1,432,2687 Do. 4 I Mort Deb. Stock Red. T trier eos аз „ |105 —109 [105 —109 1072 | 105 
$00,000 | Eastern кише Australasia, and Ohina Telegraph ...| 10|7%|]7% | ... 12—13 124 — 134 134 | 124 
890,000 Do. 4% Deb. Stock [II [Ill eee eve Stock ове oe eee 108 —113 108 —113 0.0 ecc 
00,0001 { Eastern and Bouth African Telegraph, 4 % Mort Deb 100 6 X 99 —102 99 —102 993 
200, Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 | ... i . |100 —103 % |100 —103 qd 
180,297 Globe Telegraph and Trust ез —— „| 10 | 54% | 54% | ... 84— 94 85 — 94 9 88 
180,049 Do. do. 6 % Pref. eee 000 oes 10 eee eee eee 13 — 14 13 — 14 13$ oes 
150,000 | Great reat Northern Telegraph, of од, р Deb" 10| .. |1591 .. 27 — 29 | 27 — 29 m 
and Bermuda Oable, 4 Mort. '} " = 
75,000 within Now 1 to 1,200, Red. 100 | ... is .. | 99 —103 99 —103 
17,000 European Tel "E . | 25 10 % |10 Ф А 37 — 41 37 — 41 T 5 
100,000?) London Platino-Brasilian Telegraph, 6 % De a e. | 100 | ... i .. |100 —l1C4 |100 — 104 (is as 
72,680 | Montevideo Telephone, Linita, Nos. pe 72,680 T 1 | 24 = bes i— i- 1 900 sue 
86.499 d do. Pret., Nos. 1 to 86,492 1] 5 ies T — 1 — 1 is : 
983,333 National Telephone. Pref 805 TL өөө TP 10015 b y 4 5 p^ w= 95 — 99 xd 95 
200,000 о Pref. shares e s r pvo 3$ 38 |... — Р TE o" 95 
1,968,667 Do Def. Stock : » Р 100] ... 60 |61 xd — "LL 623 | 61 
15,000 Do 6 % Oum. 1st Pref. |... Tm e 10 | 6 6 6 13 — 15 13 — 15 xd} ... vis 
15,000 Do. 6 Cum. 2nd Pref e oe е 10 6 6 6 13 == 15 13 — 15 xd 006 ee 
250,000 Do 5 % Non-cum. Srd Pref., 1 to 250,000 5 | 5 5 5 4i— 54 44— bixd| 65 Vis 
2,000,0002 Do. Deb. Btock eee eee Stock 33 33 34 93 == 96 — 96 oo ee 
500,000; Do. 4 €, Deb. Stock Red... 100 | .. | 4 4% |101 —105 101 —105 E 7 
171,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, tally paid 115916 255 i— 1 i— 1 S ^ 
100,0003! Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 . | 100 | c % „ |99 —104 | 99 —102 M NEC 
11,699 Reuter’s.. eon eee eee Cry) oe eee 8 5 Ф 5 y^ ee 6%— ri 64 — 7 [II eve 
8,303 Bubmarine Oables Trost eee eee [T1] TT eee Cert. ебе [TII es 119 —125 119 —1925 eco eos 
58,000 | United River Plate Telephone “es 5|7 T js 42 — 5} 42— PR © 
40,000 Do. do. b Ф Cum. pret. Nos. 1—40,000 b eee soo eo 44— 5 44— b ecc ees 
179,9471 Do. do. 5 95 Debs. ... eee e. [Stock] ... m . |102 —105 |102 —105 Pen жө 
155,600 West African Telegraph, b Ф Debs.... | 100 [II] ee ee 99 —101 99 —101 100 [II] 
$0,008 West Coast of America, Nos. 1—30, 000 and 53, 001—539, 008 Y| * S ^ — — $ isi TA 
150,000] Do. до. 4 % Dets., 1—1,500 gua, by Bras. Bub, Tel 100} P.. | 99 —102 99 —102 zx UE Sese 
307,990 | Western UE far Ltd., Nos. 1—207,930 e 6. | 1017917 % | . 111— 124 | 12 — 13 12 ese 
75,0002 Debs. and serios, 1906 eee 100 eee eee oe 102 —105 102 —105 rr (TYI 
848,7771 Do. do. Deb. Stock Rel. 100] ... А .. 100 —103 | 99 —102 T 
88,921 West India and PE egraph eee eon eee 10 #% eee ee — moe 2 eos 
$4,563 Do. do. do. 6 Cum. Ist Pref. eoe 10 ecc eee ° b ==. 54 b = 53 ee 
4,669 Do. do. do, 6 Ж Cum. ind Pref. ... | 10| .. | is | | 33— 4} | 34— 4i on 
80,0001 do. do. 5 95 Debs., Nos. 1 to 1.800 100 А st 100 —103 11С0 —103 - 
ELECTRICITY SUPPLY COMPANIES. 
100,000 Blackheath and Greenwich Dist. Electric Light, Ord. ... | ^ 1| se s 8— 6 ё e . 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 ‘aa 100 —105  |100 — 105 151 os 
19,661 Brompton & Kensington Elec. Lt. Bup., “ne 101 to 19,761 56 6 8 | 9— 94 | 8$— gad А 
90880 Do. do. 7 Ф Cum. Pret... "ad M 85 9 — 94 | 8$— 94x HE К 
(Оюн and Btrand T Bupply  .. T" 519919 Ф |10 Ф | 85— 93 9 — 10 94, 
50.000 do, do, 44% Oum. Pref. | 88... | 5$— 52 | 54— 58 58] 5% 
250,000 ре до. "49, Deb. Stock Red. | 100 | ... |... | ... |104 —106 |104 —106 1052 | ... 
моо *Chelsea Hlectrioity Bupply, Ord. . 56 5 4% 5 — 5 5 — bixd| ... " 
do. do. & Deb. b. Stock Red. Stock coe | cee 110 —113 110 —113 1114 T 
10579 City of London Electric 5 А 40,001—110,579... | 10 | 4 & 0 & 5%| 9—10 8 — 9xd| 82| .. 
40,000 Do, 6 1 to 40,000 . 10 | 6 6 TS 12 — 13 12 — 13xd| 124 | 12,4 
Do. b Deb Btock, Scrip. (ims. at £115) ‘all paid e |: oux xs .. |123 —128 123 —128 us si 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid | 100 | .. | ... | .. [101 —104 [101 —104 e В 
40,000 | Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 4 $ 49% | 8)— 98 | 88— 94 93 94 
100 Do. do. 6 Ф Pref., 40,001—60,000 10 6 516 . |12 — 13 12 — 18 123 | 123, 
Pes Do. Y Deb. Btook, F Prov. Certa (al paid) Rd.... 107 —110 [107—110 109 | 1088 
225 Edmundson’s Elec. Corp., Ord. Shares 5 6 17% | .. | 6— 61 | 6— 6,5] 64 
155 Do. do. 6 V Cum. Pref. we’ | cov | cee | ace | oe | Cm € | Cm 6 65 ... 
nus 4% 9% 1st Mort. Deb. Stock.. 100 | ... | ... | .. [16—109 [106—169 |108} | ... 
yen Kensington and Knightsbridge Electio, Or |. 5 | 11%, | 12% | 10% | 104— 114 |104— llàxd| .. | .. 
110000 do. 4 95 Deb. Stock „ „ [101—104 101 —104 se d esee 
fot Electric Бари) Corporation, Limited, Ord. eee 3 eee T1 [T 0 12— 23 1à— 2 1H 1H 
20000 Do. do. do 8 F Pref. | 5... |. |а 4 4— 5 4 
98/709 | do. do. 4% 1st Mt. Db. Stock Rd. Btock| ... | ... | ... |95 —100 | 95 —100 |... |... 
230 0001 Metropolitan Electric Supply, 101 to 62,800 1015 Y 6 * |64% | 144— 154 | 14—164 151 144 
250.000 Do. i% Mortgage ренди» Btock ies es .. 111 —115 111 —115 " " 
8 659 Do. 34 Mort. Deb. € тев. ees Stock eee aoe eee 93 —101 98 — 101 eee oe 
60000 | Notting ER ill Blectric Lighting 410 7 J 7 * 6 ® 144— 154 | 144—154 |... | .. 
$0009 . James e and Pall Mall Electric Light, Ord. 5 1443, 14435 [144% | 144— 154 |11 — 15 | 15 | 148 
150,009, Do. do. 7 9 Pref., 20,081 to 40,080 | 5 7 7 7 8 — 9 8 — 9 к “ 
12.0001 amie $4 95 Deb. Stock Bed. ... | 100 | .. | .. | « | 98 —101 | 98 —101 |101 | 100 
800001 Smithfield Market T Bupply, Ord. eee eee eee 5 pee aes eee 12 = 2 12 = 2 006 eoe 
83,000 Sut don mice Bu 1 L eot ee de oes eee еее A — 23 5 — E^ "2à eee 
1 п 00 900 oor 0 [II e — — ee 
9210! W Westminster El Electric Bupp wd ly Ord. X : T 5 13% 107K 10395 11 — 12 12 


* Bübjec$t to Founders Shares, 


Шем A rever erpool Exohange. 
M * tally рейд, 1 | 77... fits being used as o 
"EET п year consisting o! the — of one year ab year und tbe first part ef 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
dien NAME, dor ay, Dividends tor | en Quotation |. week andes 


ghare| me last three years, | Map zn. Mar Lach. | Mar 19th, 1002, 
i 1899. | 1900, | 1901. Highest | Lowest. 
20,000 | British Aluminium 7 Y Cum. Prei. we | WO] . | .]|..1|4— 5 | 4— 54 | .. | m 
800,000! Do. do. 5 Y 1st Mort. Deb. Stock Red. we. |Btock| ... vs ees 88 — 92 88 — 92 vu Vas 
62,074 British Electric аса Cum. ees eee eee 10 8 % 9 % eee 13 — 14 13 — 14 133 138 
90,000 Do. do. [II 10 eos [TI] 2 00 124 — 122 12} — 121 128 TET 
600,000: Do. do. 5 р Debenture Btock stock... [126 —129 126 —129 | 1284 | 1272 
70, 000 British Insulated Wire Ord. . [11 eee eee 5 20 V 15 y 4 eee 94 = 104 9$ — 104 К “see eee 
70,000 Do. do. 6 Cum. Pref, eee eee eee 5 Ty) eee eee 52— 61 52— 6+ eee eee 
50,000 |{Browett, Lindley & Co. ure ae av Sl. 8 .. | 188. to 203. | 14s. to 166. - 
000 6 % Cum. Pref. (as ne p >! ЧЕ а 6 .. |19/6 to 20/6 | 16s. to 188. ЕУ 
105,731 | Brush Elecl Enging., Ord., 1 to 105,731 11 .. 2 D. 5 .. | 18— 16 | 1à— 18 14] 1% 
150,000 Do. do. Non-cur. 6 Y Pref. ... sús РЕ 2| 6 6 MS 2— 2} 2— 21 2 vss 
125,0691 Do. do. 4% гар: eb. Stock - ve. |Btock| ... T .. 102 —105 [101 —104 xd 
125,0001 Do. do. 4i . 2nd Deb. Stock Stock ud . | 97 —100 97 —100 T 
30,000 Oallender's Cable Dota dion B „Nos. 1—390,000 ... 5 15 Ф| 15 V. |174— 184 | 171— 184 175 
40,000 Ро. do. 59 Oum. Frei. we | 8] р | we 53— 6 54— 6 513 
90,0002 Do. do. 44 % 1st Mort. Deb. Btock Red .. Stock} .. | .. | .- 111—115 [и1—15 j| —. | .. 
1,969,800 | Central London Railway, Btock esse e Stock... | 4 25103 —106 | 99 —102 | 1012 | 1CO 

440,100 Do. do. '4 B Pref. Stock ees e. [Stock] ... 982 4 pu. —106 103 —106 1044 | 1034 
440,100 Do. do. Def. do. ee s. [Stock]... E 4 95| 99 —102 98 —101 98 véi 
855,000 City and South London Railway.. . Stock 12%] 12%] 2 Ф 65 — 63 65 — 68 68 66 


64,000 | Crompton & Oo., Nos. 1 to 54,000... „| 3| 19 8 . 83 — 33 | 3— 333 


e 5 1st Mort. Reg. Debs., 1 to 900 of 
100,000; { 2100 and 901 to 11 000 of £50 red did E eon oon 99 —104 99 —104 [XN eee 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 5| 6 2195| ... i- 8 1— 8 ds ees 
17, 139 Do. do. do. “д” Bhares, 01—017,139 ... b 6 2495| ... 2— 3 2— 3 805 cae 
344.0231 Do. do. do. s 4 % Deb. Stock Red TII 100 006 rr "TIS 78 — 83 78 — 83 78% 78 
100, 0002 Do. do. 5% 2nd Deb. Stock Prov. ME Pepe 100 TTE oes eee 83 bed 88 83 — 88 eee ese 
119,100 Electric Construction, 1 to 112, 100 coe ТТ 2 6 Ф 6 y^ TS 1§— lj 1§— 14 eee T eee 
31, 390 Do. do. Cum. Pref., 1 to 31, 390... oe eee 2 у eee eee ooe 24— 9 24— 3 [2x] eee 
182.5002 Do. do. Perp. 1st Mort. Deb. Btock ... Stock Per à 97 —101 97 —101 vas TT 
18, 000 General Elec. Co. (1900) 5 % Cum. Pref. eee eee eee 10 „өө eee aoe 91 — 103 9#— 103 eee eee 
150,000 Do. do. 4 % Mort. Deb. оо? eee eee Stock eee eee 100 —103 100 — 103 eee еөз 
35,000 Henley's (W. zn Telegraph Works, ae ise i 5 15 20 96 20 0% 171— 184 | 174— 184 17$ | ... 
35, 000 е до. р TIT [TI 5 44 44% UM 51— 6 5 54— 6 53 eee 
50, "0001 Do. 18 do. 44 ort. Deb. Btock... Stock cor * ee: TII 111 —115 111 —115 owe eee 
50,000 India-B 1bber, Gutta-Percha and ар ета cos 10 | 10 | 10 . 21 — 22 21 — 22 21$ | 21 
300, ‘0002 Do. do. do. 4 Ф Ist ort. Deb. I 100 eee eee TT 100 —103 100 —103 m eee 
97, 500 Liverpool Overhead Railway, Ord. .. sos ee | 10j 33% 34% 14%| 5 — 5i 5 — 52 sas ni 
10,000 7 Do. do. Pref., £10 paid eee [II 10 5 eee 11 — 114 11 — 113 eee eee 
7. 500 | Parker (Thomas), Limited, Ord., Nos. 1 to Ü 500 3% О bes 2 164 154—164 xis ea 
$Rosling, Appleby & Fynn 6 Cum. Pref. .. Ses e. | £1 ios 777 25 19/- to 20/- An dus 
150, 0001 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Bed. 1909 eee | 100 э» coe 1102 —105 102 —105 T ses 
95, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... bus 5 | 12 12 * e. | 104— ni 103— 114 “a i 
30,000 Do. do. 5 95 Cm. Ри. Хов. 1 to 30,0... b 54— 51— 6. 2i ene 
540,0007) Waterloo and City Railway, Ord. Stock ... — .. 3 * 3 %| 92 — 95 | 92 — 95 943 | 928 
1 Quotations on Liverpool Stock Exchange. t Unless otherwise stated АП shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
C lidated Teleph Constructio d Maintenance, " Oldb Ashto асн Bleotrio (£10 , Ord., 1 
National Kleotrio free Wiring, fil. жие ш omn Т-А Tae tab P s RIOS., 
From Bnmirgbsm Bbare List. 4 From Manchester Bbare List. Bank rate of dicount 3 per cent. (February 6th, 1902). 
MARKET QUOTATIONS, Wednesday, March 19th. 
CHEMICALS, &o. This week. | Last week. | Inc. or Deo. METALS, &o, (continued) This week.] Last week. Ino. or Dec. 
A H d ee ee $. 6 / б)» ee 8h è cx) ee ee to £71 £71 
24% Nn es no . per ea Sa sy. ih p Copper Rd 1. ber 1 291 £n 
8 85 Oxalio ee ee ee per owt. эы е eo в LÍ | ‘Blectrolytio) Bars Фе рег ton £68 £68 
в r „. per ewt. 5/6 6/6 ee 6 n " ects .. per ton £75 £76 .è 
a Ammoniao, B e. perewt. 89/- l- s в ч " 804 es per ton £68 £08 Vx 
: — Meriste (crystal) > . per ton £88 10 #288 10 ee в H,O. Wire per lb. ва. 192 jd. dec. 
per ton £80 #80 "ut f Ebonite Rod .. 1 T es ee per lb. 8/- . es 
à Bleachin powder 92 es рет ton 27 27 "M 7 Bbee ae es per lb. 5j- bj. oe 
e Bisulphide of Carbon . e, рет ton £16 £16 as я German Büver Wie  . per Ib. 1/6 [^ os 
e Borax " per ton 218 £18 es h Gutta-percha fine . ee es per Ib. e os 
е Bensole (90 ўе vi e. per gal. $/- И а h India-rubber, Para fine PY ee per lb. u^ 10 8/2 | 3/14 to 3/8 ts 
в " 96).. А eo рет gal. 6/6 6/6 Iron, Charcoal Sheets... per ton £18 as 
a Copper Sulphate А . рет ton 420 £50 А („ Pig (Cleveland warrants) . per ton 463 46/8 84d. dec. 
a Lead, e T per ton £94 £94 $  Forgi according to per ton From £11 | From £11 855 
8 „ White Bugar ..  .. per ton £81 £81 as 4 , Вогар, heavy. ee per ton 41/6 30 00: 47/6 to 50/- 
a i eyed i» si nm 2120 28 es € 4, Wire, galvanised No.8 .. per ton | 2125 E » £9 16 is 
: ме hiha, Bolvent 21160 O). P pal. b/6 6/6 М 9 Lead, English Ingot ee ee per ton 25; | #1115 28. 6d. deo. 
a Po »Bichromate, in casks.. per lb. Ed. Bd. oe 9 "н beet T „ per ton] 41810 = xs 
а n Oaustio (16/8090) . per ton £14 £924 T = Manganin Wire No, 28 .. .. perlb.|  8j- 8/- ec 
2 n phate as per ton £76 £85 ys g Merc per bot. 48 15 £8 15 um 
a Bhellao per owt. 117,- 1£7J- 108. dec. 4 Mica (lu (in original oases), small . ee per Ib. sd. to gd. Bd. to 9d. T 
e Bulpbate ot "Magnesia . es рег ton 44 10 £4 10 ae d u 11 s medium per Ib. 1/9 10 9/9 | 1/9 to 2/9 «6 
а Bulphur, Boblimed Flowers .. per ton £6 5 £6 6 ва large .. per Ib. 8/810 9/8 | 8/8 to ule es 
в n moe e». з per ton 45 10 26 10 ec p Phosphor Bronze plain castings per Ib. |1jd.to 1/9 |1144. to 1/2 as 
в ee per ton 85 £5 ec » " rolled bars & rods per Ib. 1/- tol 1/- to 1/8 20 
e Roda, Саш! (white 70 %) „ fer ton £10 16 210 16 ee p „n strip&sheet per lb. rcm 1/2 m 1,2 T 
8 n eo per ton 48 £8 ws 0 Platinum ec T e. per on. 44 1 441 NE 
a B din ERA casks ee per lb 94d. 246, b. 1 Bilioium Bronze Wire per Ib. 10d. to 1/- | 10d. to 1/- Vs 
Steel, Magnet, ace'd'ng to derop'n per ton] From 415 to £40 ec 
METALS. &o. "ч oe in bars ee ee PT 10to div d oe 
b Aluminiom Ingots, in ton lots per ton | 4148 £148 ч 9 ‚тщ, bios. . . ber ton 4118104118 10s. inc. 
b T in ton lots per (ор £224 4124 ec Д os doll T oe per lb. 1/6 16 ac 
b Bbeet, in ton lots per ton £191 £191 T wire, Nos,11018 .. per lb. 1/63 1,6 
| Babbite’s metal ingots per ton | 296 17 £198 | £76 to £125 p White Anti. friction Metals — 
t bs rolled meta) P to 19» basis per Ib, f id. 61d. e " White And“ brand .. ee per ten] £85 to £66 | 485 to 266 ee 
в ube (brased) .. e. Fer lt, tid. dad. F Yarns, 8/108 Grey Cotton, on ep'ls per lb. Jà, 814 өө 
6 n » (8016 drawn) , perik, "d. id. EY и беа Flaa „ per ld. bd. e. 
¢ % Wiro, basis oo ө» Derib, 7d. 7d. - j u 30у 1010, Bosnien .. per 1р. qn. 45 * 
Я Copper Tubes (brased) ee per lb. bad. 544. on ў ew 10 bs. Romian, single .. per lb. d. ee 
(solid drawn) .. por Ib. ud. d. а i 150 ibs, Jute rove.. per ton; #1303 6 210 2 6 ec 
í Copper Bars (best selected) .. er ten £71 £71 a Zino, Bh^. (Vielle Montagne bnd.) ber cn £22 1 £2 10 $a 
: емна. Боа со, 9 / eae р; 5 em s ba там k Ment Моше, EY аш 
Quotations M Th Bolto RB 04 : Quotaticns Chars, Re i Waco O. Lt Quotaticne 2 пө, Cver s L| 
e | Messrs, F. Wiggins 4 Lin applied by] ¢ Messrs, Bolling а Lowe, supplied by] > Messrs. Jobnson, Matthey à Cou Ltd 


e Messrs. Frederick Smith & Co. і Mesers, Walter E. Hindley & Oo. р The Pbospbor Brenze Ccmyapy, Lis. 
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ITU material without resorting to a metal frame, thus affording great 
NST TION OF ELECTRICAL ENGINEERS. advantages both as to insulation and immunity from fire or accidents 
(MANCHESTER SECTION). due to shocks. Thanks to this security in design, the record of this 
— type of switch - gear has not been marred by the occurrence of any 

serious or fatal accident. This is striking evidence when one 


THE CONSTRUCTION OF HIGH TENSION CENTRAL considers that there are more cellular-type high-tension alternating 
STATION SWITCHGEARS. current gears working in this country than all other kinds totalled 
together. 


By Henny W. Cromrnmien, A. M. I. C. E., A. M. I. E. E. 
(Paper read February 1st, 1902.) 


(Concluded from page 445.) 


Cellular Type.—This construction, better known as the Ferranti 
witch-gear, was firat installed in Portsmouth in 1894, for 2,000 volts, 
ind it has since been extensively aud, indeed, for the last three or 
our years almost exclusively, adopted throughout this country on 
„000 and 3,000-volt single-phase systems. Referring to figs. 13 
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Nec Connection shown one pale only 
that the framework consists of a number of heavy slabs of 


insulating material grouted into the station wall and pro- Ета. 17.“ 

truding therefrom. The spaces between them are divided off into | 

anomber of cells by vertical division plates, also of insulating Fig. 15 shows a section through a 3.000-Kw. three-phase generator 
material, made to slide into grooves cut in the horizontal slabe. panel. The bus bars will be seen at the top. Each panel is fur- 
Porcelain insulators are mounted deep into these cells or recesses nished with a plug by which it can be readily isolated. All high- 
which carry the high tension conductors and several metal fittings tension instruments, switches, and fuses are made to plug into 
for receiving the switches, fuses, instruments, &c. contacts, and fixed in such a way that thcy can be quickly 
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Fig. 15.—CRLLULAR TYPE SWITCH GEAR. Fic. 16.—MoL TIPLE FRAME TYPE Swircu GEAR. 


This arrangement entirely eliminates the space at the back com- withdrawn even while the rest of the apparatus is live.“ On all 
s the types before mentioned. While all the connections and feeder panels the fuses are provided with duplicate contacta for 
uctors are visible, and easily traced from the front, they are so this purpose. The drawing shows the position of the regulating 

by the cellular construction of insulating material that it table, field switch, exciting current ammeter, and resistance, which 


e all intents, impossible to make accidental contact with ару are mounted separately, but in a line with the high-tension panels. 
the metal parte of differing pc tential at the same time. Moreover, Мез ла ыз кыш RE DSL qM ш ый гс ый эсасыны pic Om CMM Vd Ha LUAM ME 


ciitstrictional framework is made up of non-inflammable For references see our “ Notes“ columns.—Eps. 
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Another feature of this construction is the absolute absence of 
cable connections between the various components, and the 
mechanical means adopted to replace them; each high-tension 
part is contained in a complete cell, and so divided from any 
other part of differing potential. 

This concludes the description of the various constructions. 
There are, of course, others invented and used for alternating 
current switch-gear, but the foregoing are typical of the most 
important generic designs which have been tried and put to 
practical use. | 

Bus Bars.—Complexity must inevitably give way to simplicity 
in all apparatus. In no part of a central station is this ахіош more 
applicable than in the arrangement of the bus bars, which form the 
foundation of the connections. Numerous ingenious and compli- 
cated methods exist, involving the duplicity of parts, multiple bus 
bars, change-over switches, cross connections, and other elaborate 
provisions which seem to allow for every emergency. However, 
simple as they may be made to look on paper, in practice they tend 
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to increase the difficulty of supervision and chances of mistakes. 
The confusion may be modified by complex systems of interlocking 
devices, but for perfection in design these should be unnecessary. 
There should be no alternative ways of operating any part. Given 
one way, the attendant cannot go wrong. For this reason alone, 
irrespective of the many other advantages, such as economy in 
running, uniform distribution of the load, “с, it is preferable to 
parallel all generators to one common set of bus bars. The arrange- 
ment of bus bars has such an important bearing upon the switch- 
gear construction, that it is opportune to consider some of the other 
methods, as illustrated by diagrams on figs. 17 and 18, which, to 
save a repetition of lines, have been drawn to represent the connec- 
tion of one pole only. The network involved by them on three- 
phase systems сап be imagined. Each diagram represents the high 
tension connections for four generators and eight out going feeders. 
It is interesting to note from them how a simple construction can be 
converted into a complicated one. 


Part II.—CompanrativE NOTES on BRITISH AND GERMAN SWITCH- 
GEARS. 

In these notes it is not the intention to criticise, but to assemble 
the main feitures and essential points of difference in general 
design, in order that fair conclusions may be drawn from them, and 
from the discussion, which the author hopes may tend to improve 
not only the imported material, but also the productions of this 
country. lt must be understood that the methods of Germany 


* Гог references ace our Notes " columns.—-Eps 
$ 


herein mentioned are those which appeared to predominate among 
the extensive works and supply stations visited during the recent 
tour of the members of this Institution. It is only natural to con- 
clade that the works exemplified the most modern and approved 
methods. The standard of British designs considered willbe the 
cellular type which has been installed in the majority of stations in 
this country. 

Fig. 15 and 16 have been drawn tothe some scale to represent a 
comparison of the typical switch-gears of both countries. The views 
are intended to illustrate а 3,000-Kw. generator panel for a three- 
pbase system at about 6,000 volts. 

General Construction. —In this respect the description in the first 
part of this paper will point deciaively to the fact that whereas, in 
this country, great. endeavours have been made to render all parts 
of the gear visible and yet inaccessible by accident, in Germany 
the aim has been to attend only to the safety of the front portion 
of the construction. The gears are of the type with backs, and are 
designed on the flat-board,” basement and ''multiframe ” 
principles; bare bus bars are usually mounted on insulators without 
any form of covering, and no attempt is made to shield other live 
fittings which are inounted at the back. 'The intermingling of 
these fittings with the metal framework is the converse of the 
policy taught by our experience, which is to have no back and to 
avoid the use of metal framework near high tension conductors. 
Moreover, the absence of straggling cable and strip connections 
between the component parts of the gear is very apparent on 
the cellular construction as compared with the foreign boards with 
backs. 

The Space Occupied by the switch-gear is often an important 
consideration in planning a central station. In this respect it is 
worth noting, that the “cellular type” occupies about one-third the 
floor space as compared with the other types, and for the same 
number of machine, circuit and inter-connecting panels, about two- 
thirds the length of platform required by a well-designed “ multi- 
frame gear." 

Switches.—In Germany the main switches are invariably operated 
from handles projecting through the marble fronte. Oil-break 
switches contained in cast-iron boxes are used, but the general 
practice is to use those designed to open with & slow movement, 
allowing an arc to draw out, flare and die away gradually, on the 
principle of the Siemens & Halske lightning arrester. This method 
is also directly contrary to the principle of quick-break devices for 
suppressing the arc, and the more efficient oil-break switches which 
have proved successful in this country. ` 

The high-tension fuse most extensively used in Germany is not 
unlike the well-known Bates fuse, consisting of an open-ended tube 
of porcelain, ambroin, stabilit or similar insulating material, with 
plug terminals at each end. The fuse wire of copper or alloy is 
threaded through the tube and clamped by screws and plates or 
soldered to the terminals. For potentials of 2,000 to 10,000 volts 
the length of these tubes varies between 8 in. and 15 in. Several 
fine wires are connected in parallel for the higher voltages, each 
wire being enclosed in a separate internal tube or otherwise 
partitioned by insulating material, so that each wire hasa column of 
air to itself. Unlike the Bates fuse there is no handle moulded 
with the tube, but flanges are provided at the ends, and moreover, ia 
most cases, it is customary to havea long pair of wooden tongs 
close by the switch-gear with which any fusescan be clutched while 
the op?rator is at a safe distance from it.. Considering the massive 
tube fuses used at Deptford and Willesden, which are from 4 to 
5 ft. long, and also the expensive designs, such as the oil-break fuses 
of home manufacture, it would appear that either we over-estimate 
the destructive effects caused in breaking high-tension circuits, or 
else the necessity of blowing a fuse without destroying the fuse 
holder is not considered as & matter of importance in Germany. 
The variation in size and initial cost of the respective designs is very 
pronounced. 

It is very common in German practice to construct high-tension 
switchboards without fuses or automatic devices of any kind іа 
circuit with the alternatore, and to have plug fuses on the out-going 
feeders, but no switches on these circuits The fuses in such cases 
are placed in cellars or in basements away from the station 
attendants. There is thus no way of breaking a loadon a feedcr 
circuit other than by blowing its fuse. The visible switch-gear in 
these stations is only that required for the control of the machincs 
whilst under normal conditions. We were informed in one 
important station in Berlin that one man was never sent alone into 
the cellar or basement but, for safety, was always accompanied by 
another to look after him. 

There are many points of difference in the instruments used on 
high-tension switch gears. Electrostatic voltmeters, almost 
universally used in this country, give way in Germany for electro- 
magnetic or hot wire voltmeters conuected to the secondaries of 
transformers. But in a few instances where electrostatic instruments 
are used, it is instructive to us to note that the cases are made of 
it sulating material, and tbe difliculty, common to alternating 
current systems, of sparking over, due to rises in potential, has 
been obviated by covering the fixed cells with a layer of insulating 
material such as mica shellaced over, thus forming an efficient 
insulating shield between the cells and the moving vane. For 
further protection a resistance is connected in series with the 
fuses. Unlike our Kelvin, and Ayrton & Mather voltmeters, the 
German electrostatic instrument is not usually fitted with a 
spark gap. The scales, however, of these instraments—taken 
collectively—are not so open and boldly marked as on our 
patterns. Accustomed as we are to our long range voltmeters and 
ammeters, of both dial and edgewise patterns, the instruments in 
common use in German central stations appear to us somewhat 
small, and the scales seem to require close inspection to read them. 

All possible means whereby connections and apparatus can 
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be reduced, without affecting the utility of the whole, should 
be taken advantage of. With this in view there is something to the 
credit of the home designs in the method of using one common 
synchroniser, and incoming machine voltmeter, instead of compli- 
cating the system by using separate synchronising transformers and 
voltmeters for each machine. As an example of the former, the 
Ferranti method is to make contact automatically with a common 
synchronising bar (or pair of bars for multi-phase system) while the 
main dynamo switch is in a “ half-cock" position. This arrange- 
ment has the advantage of simplicity in construction and also in 
working, as compared with the latter method which entails the 
provision of separate plugs or switches on each machine panel. 
There are many other details of more or less importance where 
the best switch-gear practice of the two countries differs, such as the 
method of connecting to the bus bars and of isolating panels by the 
use of bus bar plugs, the provisions for receiving cables, and for 
removing instruments and other parts of the gear safely and quickly 
without the use of special tools. These details have perbaps been 


more carefully dealt with in our best British designs, than has been. 


considered necessary in Germany. On the other hand, we may 
have to learn something concerning the methods of economy in 
design and production by which passable results can be obtained by 
a minimum expenditure in material and labour. But it is difficult 
to know where to draw the line in cutting down material and 
cheapening designs, because it is of such vital importance thaf, for 
apparatus on which so much depends, the efficiency must not be 
sacrificed for economy in design. 

To sum up, the main and great difference rests on the principles 
of construction; the details follow in sequence, and are, to a certain 
degree, dependent upon them. 


CONCLUSION. 


It will form a fitting conclusion to this paper to consider, with- 
out taking up too much time, the absolute requirements for one 
of the common systems of transmission. The single-phase switch- 
gear has become practically standardised, but the three-phase 
switchgear for 6,000 to 10,000 volts introduces many problems for 
discussion. 

The first question to decide is the bus bar arrangement. The 
diagrams on figs. 17 and 18 show many methods, but of these, 
provided the switchgear is reliable, there is none more suitable than 
the simplest (represented in diagram A) for any number of machines 
of modern design. There are, however, cases where it may be 
deemed advisable to split up the station plant into sections. For 
example, in this city it is proposed to run one set of generators on 
the traction load and another set on the lighting load. It would be 
interesting to know what effect the fluctuation of the traction load 
would produce on the lighting load if tbe two systems were run in 
parallel, assuming that motor-generators or rotaries, convert the 
bigh tension alternating current to a divided continuous current 
supply for the consumers. It is quite possible that there is no need 
to have separate high-tension traction and lighting bus bars at all; 
then it will be more economical and convenient to run every 
machine on to one common set of bus bars, means being provided so 
that any generator or feeder panel can be readily isolated for adjust- 
ment, repairs, or cleaning purposes. 

With a balanced load only one ammeter is essential on a three- 
phase panel, but provision should be made to enable this or other 
ammeters to be used occasionally for reading the current on any 
or all three phases. | 

There is no doubt that it is the best practice to supply fuses with 
duplicate contacts to each phase on the feeder panels. But for 
generators the conditions are different; with two or three alter- 
Dators running in parallel, fuses have sometimes given trouble by 
opening the circuit of all the machines when a fault has occurred on 
one only. Reverse current automatic switches have been made to 
meet this objection, but complications are involved thereby, which 
introduce an element of uncertainty in action under emergencies. 
Another way of dealing with the question is to have no fuses or 
automatic devices on the generators. Modern alternators will 
stand a short for a few minutes, or atleast for sufficient time to blow 
the feeder fuse, if the fault is on the mains, or if the fault is on the 
generator, to enable the attendant to isolate the defect. 

Machine and feeder switches must be of a selected pattern which 
will open circuit without enabling a rise in potential to occur, and 
without causing injury to the switch contacts when used for break- 
ing, not only the rated capacity of the circuit, but the more severe 
conditions to which they are likely to be subjected when emer- 
gencies occur. lt must be remembered that tests which have been 
carried out in this country, and on a larger scale with higher 
voltages in America,* show that the maintenance of an arc in open 
air, even for a short period, isliable to produce resonance effects, 
and high voltage oscillations, equal to two or three times the normal 
potential of the system ; whereas it would seem from tests carried 
out at the same time, that excessive rises in potential are not ex- 
perienced with oil-break switches. Spark gaps which willarc across 
when the pressure rises above the normal, can be fitted to the bus 
bars or to the cable, but the switch-gear should be constructed to 
avoid the necessity of these devices, which are likely to irritate the 
system, and reduce the degree of safety by bringing conductors of 
differing potential close together on one apparatus. 

Thecapacity of the feeder cable has an important bearing on the 
design of feeder switch-gear, due to the rise in potential occasioned 
by switching on and off a long length of main with capacity. 
Charging devices which will operate in conjunction with feeder 
switches are necessary in such cases. 


* Recorded in a paper read by E. W. Rice, Junr. before the 
American I.E.E., Buffalo, August 22nd, 1901. 


We have not had much experience with power factor indicators, 
but provided a reliable instrument can be obtained to read the lag 
or lead of an alternate current supply, it would be a serviceable, 
though not essential, addition to the feeder panel,i n that it would 
to some extent communicate to the central station tke condition af 
the load and the regulation of the motor-generators at tbe sub. 
stations. 

With regard to recording or registering wattmeters, the sim} at 
practice is to mount them between the feeder and generator hna 
bars so that they will register the total energy generated by the 
entire plant. Indicating wattmetera can be mounted on the реге. 
rator panels in the same way that the power factor indicators are 
attached to the feeder panels (see figs. 15 and 16). But giren 
reliable ammetera, it is not difficult to estimate the output of the 
alternators near enough for all practical purposes, and so wi еге 
initial cost is of.moment both indicating wattmeters and pı wer 
factor mdicators can be dispensed with. | 

The generator panels have obviously to include sychronising 
devices, and a regulating table containing field switches, field 
current indicators, and regulating resistances. It is only necesss»v 
to add the bus bar voltmeters, and possibly a panel for an auxiliary 
motor-generator, to fulfil the principal requirements of a complete 
three-phase central station switch gear. 

In view of the general tendency towards standardisation in tha 
designs of any apparatus manufactured and used throughout iba 
world for one common purpose, it is evident that many designs at 
present in vogue will disappear in favour of a switch gear which 
will be the outcome of the experience to be gained in the imme- 
diate future. On what lines will the switch gear of the future be 
based ? The author hopes this paper will evoke suggestions that 
will help to solve this problem and во be в guide to our switch gear 
designers, 


INSTITUTION OF ELECTRICAL ENGINEERS 
(NEWCASTLE SECTION). 


ELECTRIC POWER SUPPLY ON THE NORTH-EAST 
COAST. 


Ву C. S. Vesey Brown, M. I. C. E., Member. 
(Paper read March 10th, 1902.) 


AMONGST the many engineering problems which have, during the 
last few years, engrossed the attention of members of this Institu- 
tion and kindred societies, there are none which may be said to have 
the same magnetic attraction for both the professional and lay 
minds as “electrical power supply.” It is firmly believed, and, as 
the author thinks, rightly so, that the adoption of electricity as the 
motive power in all the thousand and one applications for which 
power is required in the manufactories of this country, will do a 
great deal towards enabling the owners of these factories to com- 
pete succesafully against the very strong bid which has been made 
by the American and Continental manufacturers for the supply of 
manufactured iron and steel goods in what has hitherto been looked 
upon as the sole market for British manufacturers. It is probable 
that the competition has been less severely felt in the district upon 
which your attention is more particularly directed to-night, but, 
nevertheless, signs are not wanting that the time must surely come 
when certain of the industries associated with the districts in the 
neighbourhood of the Tyne, Wear, and Tees, will require careful 
attention to prevent any strong attack by the foreign manufacturer. 

The author's intention in presenting this paper is to awaken 
interest in the question of electrical power supply, as much in the 
direction of the equipment of the necessary power stations as in 
the possibilities which lie before their successful instalment, from 
the point of view of their ultimate requirements, and he asks the 
indulgence of the members for a brief retrospect of the history of 
electrical power supply in this country. When Parliament passed 
the Electric Lighting Acts of 1882 and 1888, it was thought by the 
general public, and, indeed, by many engineers, that the possi- 
bilities of electric power supply were limited to a radius of two, or 
at the most, 3 miles from the generating station. At that time, 
what may be called the alternating-current branch of the profession 
were working hard at the development of high pressure alternating 
currents, with a view to the transmission of single-phase currents 
over distances varying from 5 miles to 20 miles radius from the 
central station. One of the earliest, if not the earliest, experi- 
ments in this direction was in 1890, at the Grosvenor Gallery 
station in London, where, by coupling the trunk cables between 
that station and Deptford in series, a line of between 13 and 14 
miles was interposed between one of tne alternators used as a gene- 
rator to drive the second alternator as a motor, the latter being used 
in its turn te drive through shafting and belts four horizontal single- 


crank engines. The loss on the line was about 40 per cent., 2,500 


volts being the initial pressure, but the motor ran perfectly in syn- 
chronism, and it was proved beyond a doubt that power could be 
transmitted over this length of linc. The members of the Institu- 
tion are sufficiently well aware of the subsequent discoveries of 
polyphase alternating currents, and the possibilities which were 
opened up by these improvements on single-phase generators. 
Owing to the difficulties which Parliament had placed in the path 
of the investor who wished to construct works to supply, under 
statutory regulations, electrical power over considerable areas in 
this country, it was not until the year 1900 that any power supply 
undertakings were authorised; and ооз had to look abroad for 
examples of high-pressure long-distance transmission of electrical 
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power, with the solitary exception of the Deptford undertaking, 
. the pioneer of all the extra high pressure power stations. But it is 
now possible to say that several power stations have been estab- 
lished on a large scale, and this brings the subject of the paper 
into closer prominence, for one of the works referred to is that 
established and in operation at Wallsend ; and it may, perhaps, be 
more correctly termed a ' power station" than the others at work 
in London, the Midlands, and Lancashire, in that it is largely used 
for power supply to the engineering works on the north side of the 
ne. 


In the areas on the north-east coast over wbich statutory rights 
have been granted to supply electrical power, and the areas for 
which powers are beirg sovght in this session of Parliament, 
practically the whole of the coalfields of Northumberland 
and Durham are contained, and the extensive iron ore 
district known as the Cleveland District of Yorkshire is included. 
The companies which have obtained Electric Power Acts are the 
Cleveland and Durham County Electric Power Company (1901) the 
County of Durham Electric Power Company (1900), the Walker 
and Wallsend Union Gas Company (1900), and the Newcastle-upon- 
Tyne Electric Supply Company, Limited (1901), and the Bills in 
Parliament for session 1902 are those promoted by the Newcaatle- 
upon-Tyne Electric Supply Company, Limited (Extension of 
Powers), and the Northumberland Electric Power Company. 

In this area there are, apart from, the works established or 
authorised under Tramway Acts and electric lighting provisional 
orders, no less than 11 authorised power stations, to be increased to 
13 if the powers sought for this session are obtained, and there are 
approximately 350 collieries, and, excluding small works requiring 
under 100 H.P., upwards of 1,000 miscellaneous works, including 
engine and boiler works, shipbuilding yards, chemical works, saw- 
mills, brickyards, quarries, iron and steel rolling mills, foundries, 
breweries, dry docks, flour mills, and many other manufactories and 
works using power of one sort or another. There are also about 100 
miles of tramways and light railways, and the North-Eastern 
Railway system with its connecting mineral railways, and, in 
addition, there are approximately 150,000 inhabited houses within 
the 33 authorised distribution areas. From an approximate 
estimate of the power used in several of the typical works the author 
considers that the power required to supply the above would not 
fall farshort of 400,000 н.р., and allowing a reserve of 25 per cent. in 
the plant, machinery to the extent of 500,000 н.р. would be required. 
In taking into account the probable conversion of the railway 
system for electric traction, the author is of opinion that the time 
is not far distant when the whole of the railway systems in this and 
other countries will be operated by electricity. A commencement 
in this direction is being made on the Metropolitan Railways in 
London, and powers are being sought in this session of Parliament 
to adapt electric traction on at least two authorised existing rail- 
ways, now operated by steam (one in England and the other in 
Ireland). From whatever point of view the question is looked at, 
it is not difficult to show that elcctrically-operated railways will 
eventually give greater satisfaction to the usersof the line, and to 
the stockholders whose capital is invested therein, tbau the present 
arrangements. Smaller trains and a more frequent service 
will be the result, with an equivalent increase in the train 
mileage and passengers carried. No better example of this 
can be given than the successful running of the tube railways 
in London. It does not, of course, follow that the division 
of the above 500,000 ur. by 11 or 13 stations is an 
indication of the size of each power station, as undoubtedly the 
bulk of the power will be required along the banks of the three 
rivers mentioned ; and as there are already in the district some 18 
stations (13 for lighting and power, three for lighting, power, and 
traction, and two for traction only) equipped and in operation with 
a total of about 33,000 H P., and with room for expansion beyond 
the amount, it is not unreasonable to suppose that at least 
350,000 н.р. would be required in the power stations, which allows 
an average of, roughly, 30,000 н.р. per station. In the author's 
opinion this is properly divisible into two small sets of 3,000 н.р. 
each and four sets of 6,000 н.р. each. There will always be a con- 
siderable amount of power required on Sundays, holidays, &c., such 
as pumping, bauling, and similar work in collieries, repair works in 
engine works, shipyards, dock pumping, and traction, &c., which 
should readily require 3,0C0 n.r. in each district; and it would be 
advisable in equipping the stations to arrange that intercommunica- 
tion is made between each on the trunk mains, in order that sepa- 
rate stations may be stopped down when required on Sundays, 
holidays, &c., and in this manner the economy in generation will be 
preserved. 

The type of equipment required for these power stations is & 
matter upon which little can be said here, but one ventures to 
express the opinion that at no distant date the steam turbine will 
be a strong competitor for first place in the equipment, especially in 
view of the very marked economy at full lcad and overload which 
was demonstrated in the recent experiments at Elberfeld. It 
remains for the advocates of this particular form of steam generator 
to press forward its claims against the reciprocating engine 
equipped with poppet or Corliss valve gear. The question of steam 
generation should ulso receive careful consideration, and one cannot 
overlook the enormous amount of heating power which can be 
derived by combining the waste blast furnace and coke oven gases 
with efficient water-tube boilers. The combination of blast-furnace 
gas and the boilers in a generating station of 30,000 н.р. should be 
able to allow an economy of production which is hard to beat with 
coal-fired boilers. The use of gas engines of large power is strongly 
advocated by many, but beyond powers of 1,000 H P. or 1,500 нр. 
the gas engine maker has not yet shown that it would be possible to 
equip an electrical power station with units of 4,000 gw. to 2,000 kw. 
The system of distribution along the trunk mains should undoubtedly 


be by three-phase alternating currents. It is difficult to agree with 
the arguments which have been advanced in favour of two-phase 
supply. For example, the increase in the copper required for the 
latter system for the trunk mains would be a very considerable 
item in the capital expenditure for each undertaking. When a 
single-phase alternating system is in use, and it is considered 
necessary to convert the system to polyphase, it may be advan- 
tageous for the time being only to duplicate the mains, but as the 
business expands the result can only:be in one direction— viz, to 
burden the undértaking with additional capital upon which interest 
bas to be earned, and consequently higher prices charged to the 
consumer—for there can be no economy in the generation charges 
in a two-phase system over a three-phase generating station. Those 
responsible for undertakings similar to that established at Wallsend, 
where single-phase alternating currents are being displaced in favour 
of three-phase, are to be congratulated on having taken the right 
step in abandoning any idea of two-phase generation in favour of 
three-phase. я | 

The relationship of periodicity to the phase question is of con- 


siderable importance, and upon this point there appears to be a 


divergence of opinion and practice. Primarily the power station 
is equipped to supply power only, and in the course of time power 
supply" will be the bulk of the business carried on, but it is not 
expected that lighting will be entirely disregarded, and though 
the greater portion of this will be done by continuous currents 
transformed through rotary converters from the original alternating 
current, there still remains the possibility of lighting by alternatiug 
currents transformed through the ordinary transformers. The author 
is inclined to the adoption of 40 periods as a standard, unless the 
supply is entirely for power purposes, when probably 25 periods is 
Letter. On this point a suggestion is made at the end of the paper 
which it is hoped will bear fruit, and will settle the standard 
periodicity for the district. 


( To be continued.) 


THE RICKS ACCUMULATOR. 


A LEAD accumulator devised by A. Ricks, of Berlin, appears to be 
а considerable advance on what has previously been achieved, 
especially as regards lightness and durability. Some tests with 
this battery are described in the Centralblatt für Accumulatoren- 
elementen und Accumobilenkunde, Vol. iii., p. 29, and previous articles 
have appeared in the same journal, Vol. i, pp. 404 and 405, and 
Vol. ii, pp. 11 and 12; the German patents relating to this battery 
are Nos. 116,413, 116,469, and 116,470. 

The active material is cemented on both sides of a plate of 
celluloid, vulcanite or cther suitable non-conducting material. The 
material.is so firmly attached to this carrying plate that it will 
stand considerable shocks without being loosened. The material 
was found to adhere well, even after the battery had been in use for 
a year; and the usual reduction of the quantity of active material 
and consequent reduction of capacity, which takes place in most 
accumulators, was in this case avoided. A further advantage of the 


Ricks construction is that the active material can be made of any 
required thickness; plates bave becn made with coatings varying 
from 1 mm. to 30 mm. in thickness. Very thin coatings permit of 
more rapid charge and discharge but have a small we'ght capacity; 
thick coatings if perforated with a large number of holes have a 
much greater weight capacity. The method of attaching the coat- 
ing to the non-conducting plate enables it to be perforated with- 
out reducing its durability. 

The conductor which takes the current from the active material 
is a piece of thin shect-lead which is wrapped round the external 
surface of the active coatings. One continuous piece of sheet-lcad 
bent into the proper form serves fur the positive plate of one cell 
and the negative plate of the next, so that no soldering or other 
artificial connection is required. The active material is contained 
between the non-conducting carrying plate, and the enveloping 
lead-conducting plate. ‘The inventor alleges that his accumulator 
occupies only about half the space of an ordinary accumulator of the 
ваше capacity. ` 

The following are the data of experiments that have been made 
with the Ricks accumulator :— 
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1. In the first experiment a battery consisting of three cells was 
employed. Each cell had only one positive plate and one negative 
plate; the electrodes were about 4 to 44 mm. thick, with a height of 
195 mm.,and a breadth of 160 mm., the celluloid carrying plate 
being 4 mm. thick. The positive electrode was wrapped in a 


Volt 


25 
22 


perforated lead plate of 4 mm. thick, while the lead plate on the 
negative electrode was perforated with 42 rectangular openings 
each 15 mm. by 25 mm. The dimensions of a cell were 170 х 50 
x 14 mm. The following are the weights of the constituent 
parts :— 


Celluloid containing vessel ... 0:140 kg. 
Two celluloid carrying plates 0050 ,, 
Spongy lead ids T" 0380 ,, 
Peroxide of lead ne 0:380 ,, 
Lead conducting. plates 0350 ,, 
Sulphuric acid 20 Beaumé ... 0:500 „ 
Vulcanite springs for insulation 0:030 ,, 
Total 1 830 kg. 


On the sccond discharge, after the platee had been formed, the 
results shown by the curves, fig. 1, were obtained. The discharge 
was made with a current of 5 amperes. There were two breaks in 
the course of the experiment, the first lasting 32 hours, and the 
second 1 hour. The total amount of energy obtained from the cell 
was 30 ampere-hours at an average pressure of 1:9 volts. 

2. Experiments were then made with cells containing compara- 
tively-very thick electrodes. The dimensions of one plate were 
1€0 x 190 x 30 mm., the other plate being only 22 mm. thick. The 
following are the weights of the constituent parts in & cell with 
only two electrodes. 


Negative electro-decoating ... si .. 1:800 kg. 

s „ lead plate and celluloid 
carrying plate ie gus . . 0:550 „ 

Positive electrode coating and carrying 
plate га s - Кү .. 1800 „ 
Positive electrode lead plate 0550 „ 
Celluloid containing vessel 0:200 „ 
Vulcanite springs сыз e" .. 0050 ,, 
Acid ie ii . . 2:200 „ 
7:150 kg. 


The discharge is represented by the curves in fig. 2. On the first 
day a current of 7:5 amperes was taken off, and on the following 
6 amperes. Altogether 130°65 ampere-hours were obtained, the 
average pressure being 1 8 volts. 

3. A battery of two cells each with three plates was tested. In 
each cell was a positive plate 16 mm. thick, and two negative plates 
each 8 mm. thick. The total weight, including the acid, was 6 kg. 
The dimensions of the cell were 170 x 250 x 55 mm. "The discharge 
was made with 12 amperes on two successive days; 140 ampere- 
hours at an average pressure of 1:85 volts were obtained. This 
amounts to 43:2 watt-hours per kg. of the total weight, inclusive of 
acid. The density of the acid at the end of the discharge was 15° 
Beaumé. The temperature of the room in which the discharge took 
place was 12°—14° C. 

4. Finally, a battery of two cells each with five plates was tested. 

The following are the weights of the constituent parts :— 


One celluloid box (170 x 250 x 80 mm)... 0200 kg. 
Five vulcanite-carrying plates at 50 р. ... 07250 „ 
Lead-conducting plat "S $e 1:500 ,, 
Spongy lead ... ae г iss .. 2'200 ,, 
Peroxide of lead s ui 8 2200 4 
Vulcanitesprings  ... SEN 5 .. 0180 „ 
Acid ..  ..  ..  .. ..  .. 982300 „ 

Total 9:500 kg. 


The thickness of the plates was 2 to 7 and 3 to 12 mm. The 
Mischarge was made with a current of 114 amperes on three suc- 
cessivedays. 230 ampere-hours were obtained at an average pressure 
9f 1°9 volts, corresponding to a total of 437 watt-hours, so that 46 
watt-hours were obtained from 1 kg. of the total weight. 


, The type of cell, of which the tests are given under 1, has been 
in practical use for a considerable time at different places, and has 
proved very satisfactory. 

Some experiments were made by cementing active material of 
other substances than lead on the carrying plate. Spongy antimony, 
for example, was tested; but neither this nor any other material 
gave such good results as lead. The capacity, the tension, and 
efficiency of the cell with such materials appears to be always con- 
siderably less than that of the lead cell. 


A NEW MERCURY-JET BREAK. 


THe interruptors of induction coils to be used for exciting X-ray 
tubes must fulfil two principal requ'remente: (1) They must make 
the highest possible number of breaks pcr unit of time, and (2) 
they must be capable of interrupting comparatively large currents 
without sparking. Leaving out of account the electrolytic breaks 
of Wehnelt and others, the only breaks which have hitherto satisfied 
the above conditions are the mercury jet breaks. The principle 
of these breaks is well known, but may be shortly indicated as 
follows: 

Either the mercury is projected out of a fixed nozzle against a 
rotating contact piece, or it is projected from a rotating nozzle 
againsta fixed contact piece. "Tesla, who patented a break of this 
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kind in 1897, appears to have been the first to publish a description 
of this invention, and his apparatus belonged to the category of 
breaks with rotating contact pieces and a fixed nozzle. 

A new form of the mercury-jet break manufactured by Reimger, 
Gebert & Schall, of Erlangen, is described in the Zlektrotechnische 
Zeitschrift, of February 6th, p. 107. In this apparatus both the 
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nozzle and the contact plate are fixed, and the break is effected 
by insulating arms which pass between the two. 

Fig. 1 shows the external form of the apparatus, and fig. 2 shows 
in section and plan the principal details. The glass containing- 
vessel is filled with mercury up to the bottom edge of the nozzle, 
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and above the mercury alcohol or petroleum is poured in to fill the 
containing vessel almost to the brim. 

The centrifugal pump, р, is driven by an electromotor and band 
passing over guide pulleys as shown in fig. 1. This forces the 
mercury out of the nozzle in a strong continuous jet which impinges 
against the contact plate c. The plate is connected to an external 
terminal by a bare conductor on which are strung a number of glass 
beads to prevent contact with the metallic framework of the 
apparatns. The contact plate can be raised or lowered by turning 
the nut s on the lid of the containing vessel, a spiral spring co- 
operating with the nut to effect the movement in both directions. 

This adjustment of the contact plate is made use of to regulate 
the duration of the closure of the circuit. A little explanation will 


be necessary to show how this result is attained. Let us suppose · 


that the rear edge of the insulating arm has just passed off the jet ; 
then a certain time, depending on the velocity of the jet and the 
distance of the contact plate must elapse before the jet reaches the 
contact plate and closes the circuit. This time must be subtracted 
from the time required by the following arm to reach the jet and 
re-break it. It is evident, therefore, that if the velocity of the jet 
remains constant, the duration of the closure of the circuit is 
changed by changing the distance of the contact plate. 

The mathematical statement of the above explanation of the 
operation of the jet is as follows :— 

Let Sı, 82, 821, denote the distances indicated in the upper half 
of fig. 2. 

b the breadth of a rotating arm where it cuts the jet. - 

z the number of the arms. | 

r the radial distance of the aperture of the nozzle from axis of 
rotation of the arms. 

^ the number of turns of the break per minute. 


The total number of breaks per minute is— 
| U=n2 


The time in seconds of closure of the circuit between two breaks 
is approximately— 


— — —ү—ЄүөӨө — — 


This assumes that the velocity, v, of a particle of mercury is prac- 
tically uniform between the nozzle a the contact plate. Ara 
matter of fact, it diminishes slightly on account of the action of 
gravitation, but the change is so small that it may be neglected.* 

From this we see how the time of closure is changed by altering 
the distance, 82, of the contact plate. 

If sufficient adjustment cannot be obtained by the movement of 
the contact plate the number of rotating arms can be changed. 

As is well known, a coil can be worked with a higher E. M. F. if 
the time of closurc is reduced. As an example of the capabilities 
of the break, let us suppose that the applied E. M. F. is 220 v. 
Then if a break with six arms is driven at 1,500 revs. per minute, 
there will be 6 x 1,500 = 9,000 breaks per minute, which will 
suffice to prevent injury to the coil. 

The apparatus is so constructed that the petroleum or alcohol is 
not set in rotation by the rotation of the pump. This prevents the 
depression of the surface of the insulating liquid, which in breaks 
of this kind often gives rise to explosions. 

-Owing to the high speed of this break, the X-ray tube in the 
secondary circuit of the induction coil gives a soft steady light, and 
as in the case of all mechanical breaks the loss of electric energy is 
less than with such breaks as the Wehnelt. 


WIRELESS TELEGRAPHY AND SUBMARINE 
CABLES. 


By E. GUARINI. 


I PROPOSE in this article to discuss Mr. Mervyn O'Gorman's idea, 
viz, that the coherer might render valuable service to submarine 
eables. The advantages of the coherer (it might be better to say 
mperfect contact, as there are also anti-cohcrers) in the above- 
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mentioned connection, would lie in the great sensibility of this 
little apparatus, this special eye, sensitive to an invisible light, the 
electro-magnetic waves. This sensibility is 10-!* of a watt, whereas 
in an ordinary relay it is 10-°, 


* The formule given in the article in the Elektrotechnische 
Zeitschrift are incorrect, aud the results obtained altogether 
erroneous, | 
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The employment of such a sensitive apparatus as the imperfect 
contact would enable submarine cables to realise all or some of tbe 
three following advantages:—(1) An increase in the speed of trans 
mission, which, as we know, depends on the sensitiveness of the 
receiving apparatus. (2) A diminution in the electromotive force 
required, which, according to the case in question, would increase 
the safety of the insulating material in existing cables, and would 
enable this insulating material to be reduced іп new ones. 3) 4 
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diminution in the section of the conductor by a reduction in tte 
current required for the receiver. The simplest mode of applying 
the imperfect contact to submarine cables is that indicated in fig. 1; 
at the transmitter the cable is brought to the earth through 
key and a battery; at the receiver a very sensitive relay is 
connected to earth through a coherer, which becomes conductire 
when a difference of potential, say, of 2 volts, is applied to its 
terminals. 


Fig. 3. 


One of the termicals of the coherer is at the potential of the 
earth: we will call this zero. When, on closing the key 
the other terminal of the cohcrer is brought to a potential of 3, 
for instance, the coherer (for the sake of brevity we will continue 
to use this term, with the reservations mentioned at the beginning 
of this article) will become conductive (since 3 > 2) and the relay 
will be influenced. 

This arrangement is merely theoretical. In reality the current 
which acts upon the coherer, is the same in intensity and electro- 
motive force as the one working the relay. Hence it is the same 
thiog as suppressing the coherer. 

We must therefore adopt the arrangement shown in fig. 2; thu 
relay with a local battery is put in shunt at the terminals of the 
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coherer. It is seen that while an extremely fceble current will be 
sufficient to act upon the coherer, the relay is worked by the local 
battery. In fig. 3 we see what happens to the arrangement when 
the cable is cut by condensers. 

In order to lessen to a very great extent the effect of the earth 
currents on the coherer, the arrangement shown in fig. 4 may be used: 
the condenser, at the receiving end, is placed between the coherer and 
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the earth. In order to entirely suppress these disastrous effecta 
(earth currents) we should avail ourselves of the arrangement ahown 
in fig. 5, in which the connection to earth, at the receiver of fig. 8, 
is replaced by a suitable capacity. Fig. 6 shows the arrangement of the 
double stations — i. e., the ordinary arrangement diagrammatically, 
in which the coherer (with a battery and a relay, or a recorder such 33 
a recording siphon in shunt) takes the place of the ordinary 
receiver. In order to screen the coherer from the iníluence of the 
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electro - magnetic disturbances produced оп the opening and 
closing of the key, the coherer and its connections (fig. 4) are 
enclosed in a suitable metal sheath (sec ELECTRICAL REVIEW, 


Fia. 6. 


July 12th, 1901). In the normal etate the circuit of tbe receiver 
(fig. 7) consists of two earth connections, the coherer and its 
connections, the key, a relay or a recorder and one cell of the 
battery of the transmitter. When transmission is taking pla^e, 
the coherer on the one Fand, and the relay or any apparatus substi- 
tuted for it on the other, are put out of circuit. 


Fic. 7. 


In order to obtain the raising of the pressure in the circuit of the 
coherer and to effect the sending of connected signals when a dash 


is transmitted (up to the present we assume the transmission to be 


eflected by dots and dashes) we use the arrangement shown in 
fig. 8. In the normal state the fine wire circuit of the induction 
coil (provided with an interrupter for the transmission) is in circuit 
with a coherer, a relay (or other apparatus) and one element of a 
battery. The thick wire circuits of the two induction coils at the 
two stations are on cpen circuit (English patent 1,555—1900, 
ЕЁгЕств1САЬ Review, January 11th and 18th, 1901), although it is 
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a case of low frequency (in the case before us the capacity—that of 
the cable—is very great) The arrangement shown in fig. 9 is a 
modification uf the arrangement in fg. 8; on the ore hand the 
coherer is protected by a metal sheath, on the other the free 
terminals of the thick wire circuit of the transformers are connected 
to earth through condensers. 

If we etop at the arrangements above described, we cannot hore 
to obtain very high speed of transmission unless we have recourse 
to multiple-communication. One cause of the high speed of írans- 
mission in submarine cables and landlines also is due to the use of 
short signals alternately positive and negative. With a coherer it 
would at first sight reem difficult to realise thie, 7.е., a selection of 
signals according to the sign of the current. But we will try to 
arrive at it in a somewhat roundabout way by using two coberers, 
This is the principle of our method:—If we have two coherers 
working fora difference of potential, æ, if we bring one of the 
terminals of one coherer to the potential + a, and one of the 
terminals of the other coherer to the potential — a, if we bring the 
other terminals of the two coherers to the potentials + b and — b, 
and if we fulfil the two conditions :—(1) x < (F a) — (+ b); (2) 


x > (F а) ~ ( b), according to the sign of the current received, 
one or the other of the coherers will be influenced ; by a special 
arrangement of circuits and the use of a suitable apparatus, the 
nature of the current can be discerned by means of a local battery. 
The coberers then act as two selecting relays. | 
Fig. 10 relates to one of the modes of applying the above prin- 
ciple. The line wire is divided at в. (1) It is brought to earth 
through a galvanometer; (2) It is brought to earth through a 
coherer, one terminal of which is brought to the potential — 2 by a 
battery ; (3) It is brought to earth through a coherer, one terminal 
of which is brought to the potential + 2 by a battery. The two 
coherers work for a difference of potential of 3. If by a transmis- 
sion of positive current the two terminals of the coherers connected 
with the line wire are brought to the potential 4- 2, the left hand 
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coherer will act, since the difference of potential between its terminal; 
is 4, whereas, the right-hand coherer will not act, since the difference 
of potential between its terminals is 0. The needle of the galvano- 
meter will deviate, say, to the left. On sending a negative current 
througb, and observing the same conditions, the right-hand coherer 
will work, and the left hand will not; the needle of the galvano- 
meter will deviate to the right. | 7 
The above principle, and the arrangement shown in fig. 
10, can also, Le it understood, be applied to wireless tele- 
graphy. In fact, the arrangement in fig. 10 is really a wireless 
telegraphy arrangement, since the sending of the current is 
effected by induction between the plates of the condensers. ' 
Perhaps, therefore, it will be expedient to abandon, for the time 
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being, the Hertzian waves, and depend on tke low frequency waves 
produced by alternating or intermittent currents (ELECTRICAL 
Review, June 7th and 28th, July 12th, 1901; English patent 1,555, 
1900). 

Plans some very ingenious inventor will succeed in doing with 
one coherer what we are doing with two. Well, there will be no 
harm in that. On the contrary, so much the better. We shall 
always welcome avy fresh advance, and we shall not say that 
wireless telegraphy is a step backward when it ig an undoubted 
advance on what has been done. 


(To be concluded.) 


TUNBRIDGE WELLS TELEPHONES. 


(Continued from page 448.) 


MR. J. W. Forster, the borough accountant, who was next called, said 
the statement that he bad prepared showed that the actual income 
from 533 revenue-earning lines, at £4 11s 5d. per line, was £2,437. 
This was based on the a-tual receipts for the period between August 
18 and January 30th, but on subsequent experience it had risen to 
£4 12s. 2d. Не had calculated the revenue from 615 additional 
lines at the same rate as the average carning of the lines 
in actual working. Taking the comparative annual expenditure 
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on the £25,000 outlay and the £19,300 outlay, he had not allowed 
more for management, office salaries, or wages, but bad increased the 
expenditure for operators by £120. He had advanced rent, rates, 
ud taxes, &c., by £138. He had not increased the terminal fees 
cause he did not think it at all necessary. He was of opinion they 
would be earning terminals instead of paying them away. The 
statement was the estimated income and expenditure on an esti- 
mated outlay ; there were no actual figures. Though the ra'es were 
payable in advance, they had, in many cases, not been paid. He 
mentioned that from eight call offices the actual receipts were about 
£30 for the eix months. 

Asked by Mr. Drury as to whether any material alteration was 
made in the wages and various items between the end of Novembor 
and the end of January, the speaker said that there was, and it was 
in the direction of increases in manager's and assistant manager's 
salaries. | 

In the course of further examination of Mr. Forster, Mr. Bennett's 
figures in the Eastbourne estimates were dealt with. The estimate 
put in by Mr. Cripps was stated by Mr. Cripps to be an estimate for 
one year's working. 

Mr. Robb: If you have the proper proportion of spare lines the 
estimated profit dissppears. If you knock off 25 per cent. from 
the 1,148 lines you only have 161 revenue-earning lines instead of 
the number you are estimating revenue from? About that. 

If you only have 861 revenue-earning lines, instead of 1,148 lines, 
that would knock tbe bottom out of this beautiful estimate ?—Oh, 
certainly ; you would not spend the money. 

In every properly conceived telephone system, you must allow for 
expansion ?— Yes. : 

If that be so, and you have only 861 revenue-producing lines, your 
estimate disappears—the profit is gone. Were you present at the 
oe of the Council when it was decided to apply for the loan ? 
— Yes. 

The meeting of the Council was not an ordinary meeting. It was 
a meeting called to discuss an Isolation Hospital ?—Yes. 

The Council meeting was held in committee so that the rate- 
payers do not know the discussion.—The telephone matter was 
eandwiched in, and I objected. 

Mr. Cripps: The matter was not considered in public, as it was 
of a private nature. On the motion of Mr. Robb, I take the formal 
objection. Mr. Robb is not entitled to use his position here as an 
advocate to. raise a question upon what was done on his own 


, motion. 


Mr. Robb: I quite agree. I say the matter was rushed, and I 
wrote objection as we only received our agendas the day before. 

Mr. F. W. Stone, on behalf of an independent body of supporters, 
eaid he attended without any suggestion from the Town Council, of 
which he was a member. Those whom he represented came forward 
voluntarily to support the application in the strongest possible 
manner. They felt that as the license had been granted to the 
Corporation, and a loan of £10,000 also sanctioned, this further 
loan, part of which was already spent, should also be sanctioned. 
It was not part of his duty to defend the estimates; he would 
leave that to the Corporation, whose desire was to make the scheme 
a self-supporting one. He did not believe in municipal trading. 
At the commencement of the scheme he objected to it, but as it had 
been entered upon, it was the duty of the ratepayers to support 
their undertaking, and make the scheme a success. 

Mr. Warner, on behalf of Mr. Drummond, who, on general 
principles, objected to tte proposals of the Corporation, said he 
preferred to wait till the Post Office provided facilities, and they 


had one complete system instead of the nuisance of different sets 


of poles in narrow country lanes. 

Mr. Paul Bevan, F. I. C. A., practising in Leadenhall Buildings, 
E.C., auditor to the Great Eastern Railway, and of the firm of 
auditors to the borough of West Ham, and auditors to numerous 
companies, was next examined by Mr. Drury. He had looked at 
the two statements purporting to be accounts of income and expen- 
diture of the telephone undertaking, prepared by the borough 
accountant. Having heard the explanation of the borough ac- 
countant, he found the statements of accounts were merely esti- 
mates, and could not be properly described as accounts, as they 
were not on a cash basis. He would not sign such a document 
himself, without a considerable amount of qualification. He 
should describe it merely as an estimate, and not a statement of 
accounts. 

The Inspector: It was put before me as partly an estimate. 

Witness said he snould expect to find insurance, depreciation, and 
similar items in a complete statement. 

Mr. Drury: I suppose you are prepared to accept Mr. Foster's 
figures of £1,550 sinking fund and interest ; it will mean correcting 
your figures by a small amount ?— Certainly. 

How do you arrive at the next item—management, staff, &c. ?— 
I took that from the statement prepared by Mr. Bennett in his 
report to Eastbourne on the actual working of Tunbridge Wells. 

For rent you have adopted Mr. Forster's figures, and also for 
maintenance, inspection, Corporation charges, &c. ?—Yes. 

With regard to depreciation and renewals, where did you get that 
from? Is that from Mr. Bennett's figures ?—That is also referred 
to by Mr. Bennett in his Eastbourne report. 

Your figures are all taken from Mr. Bennett and the borough 
accountant, and give an actual loss of £1,413 5s. 3d., less the dif- 
ference between £1,687 103 and £1,550 ?—That is во. 

That is adopting all the figures of the other side ?—Yes. 

Mr. Snowdon, A. M. I. E. E., gave detailed evidence regarding 
defects which he had found in the construction of the system; tLe 
poles were very light, and there was a general absence of stays. 
The work is not carried out satisfactorily in all ways. The insula- 
tors are all Mr. Bennett's, and he found them iu many places used for 
terminals. With regard to the Exchange he found a multiple 


consider the Tunbridge Wells system a substantial one. 


switchboard, but no multiple. The wiring of the switch-room 
seemed to have been done very hurriedly, and not finished off 
properly. With regard to the overhead work he should include 
wind storms and snow storms as a contingency likely to cause con- 
siderable damage. Не should consider that three inspectors would 
be necessary considering the size of the area. 

Ву Mr. Cripps: Assuming he was employed to lay down a tele- 
phonic system, where probably only 300 subscribers would be 
obtained, and laid down a cable with sufficient wires for tbat 
number, and spares up to 1,100, he would consider that sufficient. 


The inquiry was resumed on Friday, the 7th inst. 

Mr. Snowdon, cross-examined by Mr. Cripps, said he came down 
on Monday, and devoted about three hours to examining the 
country part of the municipal system. Не considered that he 
formed a good idea of the principal routes—whether they were sub- 
stantially constructed or not. At any rate, he saw plenty in the 
time to form an opinion. He did not count how many poles he 
found insufficiently stayed. He spoke from general observation. He 
considered general examination quite sufficient to form an opinion. 
His evidence was based on what. be had seen. He continued his 
examisation on Tuesday and Wednesday, and went back to town 
each day. On Wednesday he visited the switch room, but he 
noticed other defects as he went about the town. Не devoted an 
hour tothe switch room. He spoke over the system and found a 
certain noise over the line, but could not suy whether it was local or 
general. When he spoke through it was satisfactory. As regards 
the transmitter used at Tunbridge Wells, he had not examined the 
inside of it. It was Swedish. It was not the instrument used by 
the Post Office. | 

Mr. Cripps (after consultirg Mr. Bennett): Are you sure of 
that? 

Mr. Robb: We have evidence on that point. 

Witness repeated tbat Mr Cripps was inaccurate in assuming 
that the instrument used at Tunbridge Wells was adopted by the 
General Post Office. Taking everything into consideration, he 
should not choose the Bennett insulator. He had no experience in 
his practice of the Bennett insulator. He should not condemn an 
installation for using a Bennett insulator, but as a terminal insu- 
lator he should certainly condemn the Bennettinsulator. He was 
not prepared to say whether the defects he found were the fault of 
the contractor. | 

The Inspector: Не has not seen the whole system. 

Mr. Robb: If he had, his evidence might be still more serious as 
to the amount of defects. 

Witness said he considered there should be a multiple switch- 
board. This was the general practice. He would have put the 
multiple board in in tbe first instance to save the expense later on. 
His experience was that that would be the best couree. He did not 
Would 
not condemn the whole system, but it was not so efficient 
asit might be. It was not ouly defective in construction, but in 
the principle of working. If a subscriber forgot to press the button 
it upset the whole communication. The system by which sub- 
scribers were put in communication was not equal to the National. 
He was not aware that the “press the button and ring the bell" 
system was used in Glasgow by the National for their cheap 
service. The general instrument used by the National had only to 
belifted up and replaced. The National telephone he used in 
Tunbridge Wells was entirely automatic, and that gave it a great 
advance in convenience to subscribers. | 

Re-examined by Mr Drury: He did not pretend to have made an 
exhaustive detailed examination. In a general look round he saw 
quite enough to form an opinion as to defects which would affect 
the efficiency of the line in some degree. The defects he saw 
might be small in tLemselver, but their cumulative effect must be 
considered. Work done in a rush meant a lot of expense in 
keeping it in order later on. Hurried work must affect efficiency. 
The crossing system adopted locally was probably adopted because it 
was the cheapest. The £300 deducted from the contractor would 
not be enough to make И с whole system efficient in this respect. 
Не had never seen the Bennett insulators used as terminals any- 
where except on this system. He saw several instances of cables 
insufficently protected. 

By Mr. Robb: He was in Tuubridge Wells three days. 

Mr. Cripps: Parts of days. 

Mr. Robb: To you know that Mr. Bennett reported on the whole 
system of Europe afterone day iu Belgium ? 

Mr. Bennett: No. 

Mr. Robb: And one night. An old hand like Mr. Bennet can 
form an opinion in one day of Europe that my witness may not 
form of Tunbridge Wells iu three days. 

The Inspector: I can form my own opinion of the sufficiency of 
the examination. 

Mr. J. E. Kingsbury, M.I E.E, was examined by Mr. Drury. He 
saw from the accounts prese:ted that all the 1,148 lines were put iu 
as revenue earning to arrive at the income. Thac was impossible. 
The lines could not be all revenue-earning, because of the necessity 
for spares. The minimum of non-revenue-carning lines should be 
25 per cent. in an exchange, a.d he should therefore ceduct 25 
per cent. from tbe estimated income. Wlen an exchange was in 
operation it could not be worked «tticiently without враг. з. Sub- 
scribers might want to be transferred to other lines, and this could 
not be done without spare lines in every cable. He considered that 
switch rooms at 3s. per week was a very low estimate. He 
thought that it would be found unremunerative, and that removals 
would occur. That would be a serious expense. He certainly. con- 
sidered a depreciation fund necessary. His experience was that 
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since 1879 telephone plant had been replaced three times. That 
would mean the whole plant piece by piece. 

By the Inspector: Any system to-day was not more than 12 years 
old in its entirety. There was continual modification. He did 
not suggest the whole thing—lock, stock and barrel, would be done 
at one time, but it would have to be replaced in 10 or 12 years’ 
time. 

By Mr. Drury: It would not be impossible for Mr. Bennett to 
re-model his switchboard as he said he could, but it would be 
unwise. A patched-up switchboard would not work well, and it 
was better to put in a new switchboard altogether, and place the 
old one in another exchange. It was a very delicate organism, and 
it needed all its parts to work together with great accuracy. 

Mr. Drury: The Municipal cannot do that. 

Witness, continuing, eaid the time had arrived wben that should 
undoubtedly be done. He differed entirely from Mr. Bennett that 
multiple switchboards were being abandoned. The comparison 
Mr. Bennett made between Tunbridge Wells and San Francisco was 
an impossible one. The depreciation fand was unquestionably 
necessary because without replacements the system could not be 
kept in working order. The history of the past taught them what 
would be probable in the future. They might go on darning & 
stocking, but they must put aside money to buy & new one in 
time. | 

The Inspector: Of more fashionable design ? 

Witness: If you want an up-to-date system it involves that. 
They wanted very large profits if an exchange was to be maintained 
in efficiency. He did not agree with Mr. Bennett that telephone 
exchanges always made a profit He could only speak of the 
Tunbridge Wells system from a general knowledge, and he hesitated 
tosay to what extent depreciation should be allowed for, bat he 
should say 74 per cent. should be allowed for depreciation besides 
maintenance. - 

The Inspector: On capital expenditure?— Yes, for depreciation 
only. | 
The Inspector: Is that intended to include what I alladed to as 
the new fashioned stocking ?— Yes. 

Contiouiug, he said Mr. Bennett's allowance of 2 per cent. for 
maintenan-e and inspection was also insufficient; he should put it 
‘at 5 per cent. Depreciation and maintenance wust both be 
provided for future contingencies if the exchange was to be 
efficient. He did not agree with Mr. Bennett that as the exchange 
grew the payment by the Corporation for terminal fees would be 
extinguished ; on general priuciples he thought the payments by 
the Corporation on behalf of their subscribers would iucrease rather 
than diminish. Subscribers would be called up on the National 
system where possible, because the National had no terminal 
charges to pay like the Corporation had. On the other hand, the 
outgoing calls would be on the Corporation system because the 
Corporation paid instead of the subscribers. Therefore, the 
balance would always be against the Corporation. He also 
disagreed with Mr. Bennett as to one cell being sufficient. A 
transmitter which would only permit the use of one cell was 
entirely unsuited for trunk lin» work. A great defect was the 
switchboard and the loss of time by operators. The conduit 
system cost more in the first instance, but it was more economical 
for future working. He did not agree with Mr. Bennett that 
snowstorms were so exceptional The experience was a serious 
storm doing considerable damage every seven years—when they did 
come they really worked havoc—and slighter storms at more 
frequent intervals. A fire ata house might mean the collapse of an 
overbead system by the collapse of wires. 

By Mr. Elvy Robb: Under the head of contingencies an allowance 
ought to be made for withdrawal of wayleaves and replacing poles. 
Iu an overhead system of 1,100 subscribers a considerable allowance 
ought to be made for contingencies. As a telephone system grows 
co the rapacity of owners in charging for wayleaves increases. It 
was the practice for roofs to be kept in repair in exchange for 
way leaves. | 

Witness said as regards terminal fees the conditions in Glasgow 
would be similar to Tunbridge Wells as regards competition. If 
Glasgow were paying the National Company five times the amount 
they received for inward calls that was a serious item they might 
expect to be repeated against the Tunbridge Wells Corporation. As 
regards spare wires, if an insufficient allowance were made, it would 
mean continually pulling up the roads. There must be a fair pro- 
portion of spare for new business and changing of linee. They could 
not tell what circuits new business would come on. Не considered 
that Mr. Bennett's calculation by percentage was not reliable. It 
was not an accurate basis to go upon in reckoning expenses. The 
proper basis would be to take the mileage of wire and the number 
of poles, ascertain the rates of maintenance, and make an estimate 
based on previous experience. 

By Mr. Cripps: He had never laid out a telephone system, nor 
had he ever had any experience of working one. He did not know 
what the National Company allowed for depreciation. He simply 
gave his own experience of what depre.iatiou should be. As 
regatds the Corporation having to repay its loan, he knew there 
was a difference of actuarial opinion whether this was equivalent 
to depreciation, but he looked at it as a practical engineer. To put 
it in a practical way, the Local Government loan was to be repaid 
at the end of a certain period, with the idea that the property or 
concession, or whatever it may be, became the property of the 
locality at the end of that period. Then one should bave a sinking 
fund aud depreciation as well. If it is understood that the plant 
is to be renewed by obtaining a fresh loan, one may leave out 
one or the other. x 

Mr. Cripps: We have no power to continue the business after 25 
years. We are bound to hand it over. We simply repay to the 
mortgagees the loan obtained. | 


Witness: Do you say they are obliged to buy your plant at the 
end of a given period, but not obliged to pay for it ? 

Mr. Cripps: Oh, yes; all effective plant. 

Witness: Of which they are the judges. 

Mr. Robb: The Tramway Companies’ terms. It will be a scrap- 
iron price. 

The Inspector: The G.P.O. will not buy the system as a revenue- 
earning concern? 

Witness: If the system is not maintained, and the Post Office 
only buy such plant as is effective, 16 means a serious difference. 

Mr. Robb: Mr. Bennett's Eastbourne report is interesting on that 
point. | 

Mr. Cripps: We cannot go into that. 

Witness, continuing, said the progress of telephony in Tunbridge 
Wells was not unparalleled. The lowering of the National rate 
conveyed to his mind the idea of competition. It was an ordinary 


. business proceeding. If the competition ceased, the rate would 


probably go up. They might expect the National rate to go up if 
the Corporation system were defeated, but they would not have to 
pay two subscriptions to both exchanges. He did not agree with 
Mr. Bennett that the deficiency of spares could be remedied by 
superimposing. It meant a very delicate operation, and he did 
not know of any case of such a thing being done on subscribers’ 
lines at all. He was not aware it was done at Cardiff. It might 
be done on junction lines, and that to a very small extent. 

By Mr. Drury: He knew nothing personally of the working of 
the National Company. He studied their balance-sheets from a 
business point of view. Hecould not make any accurate comparison 
of the National Company's depreciation fund, because they put by a 
reserve for reconstruction. They had а reserve of one million out of 
eight. 

Mr. Cripps: Iavested in what ? 

Mr. Robb: In their own undertaking. Some of the Corporation 
undertakings have their reserve in that way. I have objected to it 
strongly. 

Witness said he expected lowering rates with competition. It 
depended how long the competitors could stand it. 

By Mr. Robb: The working expenses of the National Cotnpany 
pet line exceeded the revenue earned by the Tunbridge Wells lines 

y 108. per line. That was without any capital charges, but simply 
the working expenses per line. That was the average all over the 
kingdom for the National Company. The revenue at Tunbridge 
Wells per line showed a deficiency of 10s. per line as compared 
with the National cost of maintenance. As to the increase in the 
number of subscribers locally, he assumed that there would be a rush 
to anyone who gave <1 for 15s. Perhaps people would not believe 
they were getting £1 for 15s. He was not aware that Mr. Bennett 
had stated at Eastbourne the opposite to what Mr. Cripps said as to 
the Post Office purchasing the plant. Mr. Bennet’ put the value’ of 
the plant &t the end of 25 years at 4 percent. He doubted if it 
would be worth $ per cent. It would depend how much of it had 
been replaced. If the plant were not replaced it would not be 
worth 3 per cent. He considered the sinking fand was to relieve the 
ratepayers of debt, and that depreciation must be provided 
separately. | | 

Mr. Cripps: The business ceases with the licenses. The Post- 
master-General says so. | 

Mr. Robb: When Mr. Bennett contradicts that he knows better 
than the Postmaster- General. 

The Inspector: I do not think Mr. Bennett would put his opinion 
against the Postmaster-General. 

Mr. Robb: Bat he has done so. 

Mr. Cripps read the terms of the license that the Post Office 
would buy the plant. 

Witness: The plant or the effective plant ? 

Mr. Cripps: I am summarising the terms of the license. Any dif- 
ference in opinion as to the worth of the effective plant is to be 
decided by arbitration. 

The Inspector: I hope we shall finish the inquiry to-day. 

Mr. Robb: The fact is the Corporation adopt an exceptionally 
favourable position of doing business on the security of the rates. 

Witness said the ratepayers ought to have a return for their 
undertaking, if business principles were adopted. 

Mr. Drury: That is the case so far as my client is concerned. 

The Inspector then asked formally whether there were any rate- 
payers present who wished to be heard. No one coming forward, 
the Inspector remarked they appeared to be satisfied with their 
representatives. | 

Counsel having replied, the hearing was concluded. Our report 
of counsels’ speeches will appear next week. 


CURRENT SPECIFICATIONS. 
XCIV.—WIGAN EXTENSION PLANT. 


SoMMARY. 


Extent of Contract.—Supply, delivery and erection of one 
425-Kw. steam dynamo upon prepared foundations, and the specified 
steam-pipe and switchwork. 

Type of Engine.—Alternative tenders are invited for dynamos 
of tenderer's make directly coupled to Willans & Robinson or 
Belliss engines. | | | 

Specificd Speed. —Not to be less than 250 revolutions per minute, 
or exceed 300 revolutions per minute. 

Steam Pressure.—160 lbs. per sq. ia. 

Economical Load.— Valves to be arranged to give most economical 
load at four-fifths of the normal full load. | 
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Normal Loads.—As lighting set 425 xw., permissible maximum 
emergency load 470 kw. As traction set 390 xw., permissible 
maximum emergency load 470 Kw. 

Specified Variation of Speed. Governor to be arranged that the 
speed may be varied 30 per cent. 

Fly-wheel.—A heavy fly-wheel suitable for traction purposes is to 
be provided, and to be bolted directly on to the spider of the 
armature. 

Dynamo.—To be of multipolar type, with not more than twelve 
or less than six poles. 

Temperature Rise-—The armature or field magnet circuit must 
not rise more than 70° F. above surrounding atmospbere when 
carrying normal full load current continuously. 

Steam  Consumption.— When tested at engine-maker's works, 
with 160 Ibs. steam, working condensing, not to exceed :—At full 
load, 154 lbs. per rH P.-bour; at three-quarter load, 16 lbs. per 
I.H.P.-hour; at half-load, 17 lbs. per 1. H. P.-hour. 

Superheat.—Tenderer to state whether engine will work satis- 
factorily with steam superheated 120° Е. 

Condenser.— A Korting No. 34 ejector condenser to be fitted to 
steam dynamo. 

Steam Piping and Valves.—To be supplied as specified. 

Switchboard Extension Apparatus.—To be supplied as specified. 

Specified Date of Completion.—Bix months from date of order. 

Penalty for Late Delivery.—£1 per working day. 

Specified Terms of Poyment.—Up to 80 per cent. of contract price 
during construction and on delivery on site, 20 per cent. three months 
after satisfactory completion. 

Stipulations as to Removal of Foreman.—WNone. 

Stipulations as to Woges to be Paid to Workmen.—The rates cur- 
rent in the district in which the work is done are to be paid. 

Period of Maintenance. —Three months after date of completion. 

Arbitration Proposals.—See comments. 

Date for Receipt of Tenders.—March 24th, 1902. 


This specification has been prepared by Mr. H. Collings Bishop, 
the electrical engineer to the Corporation, the plant now required 
forming an extension unit to that now in operation. 

The technical requirements are clearly stated. The engine 
is specified to be either of Messers. Willans & Robinson or 
Messrs. Belliss & Morcom’s make, and tender forms are for- 
warded with the specification to permit of alternative offers for 
these different engines to be made. The steam consumption 
guarantees should be reached by either type of engine, and the 
question is asked whether the makers will guarantee satisfactory 
working with 120° F. superheat. | 

It is interesting to note that the rated normal full load when 
working as a traction set is lower than when working as a lighting 
one, so as to allow a higher percentage overload and yet attain only 
the same maximum emergency load output. The condenser is 
specified to be of Korting’s ejector ty pe, and spaces are left in the 
specification for schedule prices of all steam pipe and switch work 
items to be given in detail. 

It will be noted that two sureties are required іп a sum of £500 
each, that rates of wages current ir the district in which the work 
is carried out are to be paid, and that no definition as to the extent 
the engineer's powers in relation to objecting to foremen or work- 
men in the employ of tbe contractor are given. 

The arbitration clause, though to a certain extent limited, will in 
all probability be accepted by tenderers. It should be noted that 
in all points regarding quality of materials, the engineers decision 
is final, other questions are subject to independeut arbitration. We 
do not suggest that in this case there need be any fear of trouble 
arising from this cause, but we have repeatedly pointed out that in 
our opinion it is far more satisfactory to all parties when the 
arbitration clause contains no limitations. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Тномрвои & Oo., Electrical Patent 
Agents, 839, High Holborn, London W. O., and at Liverpool, to whom all 
inquiries should be addressed. 


6,228. ‘‘Improvements in continuous current dynamos, motors and con- 
verters.“ J. ATKINSUN. March 8rd. 


5,245. "Enclosed arc lamp with four carbons placed vertically and in series, 
also mechanism," J. Gray. March 3rd. 

5,963. “А portable clectric light for sanitary engineers and others, to examine 
drains, tubes, and pipes with." J. E. Dovaury. March 3id. 

5,290. Improved apparatus for preparing flattened metallic coils for 
еа Magnets, solenoids and other purposes.“ R. E. B. Crompton. 

arch 3rd. 


5,292. “Improvements in electric igniting devices for miners’ lamps and tbe 
like." R. FEzILIN DORF. March 8rd. 


5,2914. FElectrio rammer for foundry and other use." D. А. CASPAR. 
March 3rd. 


5.296. “Improvements in automatic checking devices applicable to electiic 
meters," R. CHAUVIN and R. Акмосх. March 3rd. 


0,801. “Improved lubricant for electrical purposes.” A. J. Восіт, (C. Ulbrich, 
Germany, and G. Pommerhanz, Austria.) March 3rd. 


5,308. “Improvements in submarine cables.“ F. TREMAIN. March 8rd. 


5,812. “ An improved instrument for measuring differences of temperature, 
electrical potential, electrical current, atmospheric dryness, and the like.” 
R. CHavviN and R. Arnoux. March 8rd. 


5,890. “Improvements іп swivelling contacts for cables used in trolleys or 
collectors used in connection with electrically-propelled vehicles." Е. M. 
Monro, В. BRECKNELL and Н. I. Rocers. March 4th. 


6,323. Improved apparatus for automatically reversing trolley or other 
current-conducting poles in overhead and underground electric tramways and 
railways." Е. Е. Warp. March 4th. 


5,841. Improved electricity mains." F. J. CoopER. March 4th. 


5,866. Improvements relating to electric accumulatore.” J. E. G. MERAN. 
March 4th. (Complete.) 


5,874. "Improvements in dynamos, motors and the like." The Hon. C. A. 
PansoNs. March 4th. 


5,875. * Improvements in and relating to the winding of the fleld magnets of 
d no ia machines and other apparatus." F.L.MviRHEAD and J. Park. 
arch 4th. 


5,425. “ Ап improved trolley pole harp for use in electric overhead traction 
systems.” J. Н. WALKER. March 4th. 


5,468. “Improvements in trolley-heads for electric tramcars.”’ 
BUCHER. March 5th. (Complete.) 


5,505. Improved system of «lectric lighting for trains or trams, applicable 
aleo to other purposes." Н. LEITNER and R. N. Lucas. Dated March bth. 


5,512. “Improvements in electric cables." G. G. M. Нлвріхснлм, (Felten 
and Guilleaume Carlswerk А. G. Germany). March 5tb. 


5,680. “Improvements in epraratus for measuring and indicatiog an elec- 
tricity supply." С. Н. Merz. March 5th. (Complete.) 


5,585. Improvements in electricity meters." К. ANDERSON. March 6th. 


5,538. “Improvements in apparatos for the electro-deposition of metals." 
THE CaLIcO PRINTERS’ AssociATION, LTD., and W CorswonrH. March 6th. 


5,560. ‘Improvements in and connected with electric tramcars.“ В. NoxrH. 
March 6th. 


5,6083. Improvements in or connected with electric cables or conductors 
and casings therefor." G. E. HEI DIA. March 6th. : 


5,610. “ Ап improved form of high frequency apparatus, commonly called a 
D'Arsonval coil." А, С. Cosson and W. M. HILLIA R. March 6th. 


5,618. “Improvements in or connected with wireless telegraphy.” J. Сев 
VERA. March 7th. (Complete.) 


5.647. Improvement to safety clutches used on hoists, davits, а°с lamps or 
any haulage gear.“ A. E. CARTER. March 7th. 


5,652. vements in guard wires used in connection with electric 
trolley wires.“ F. 8мїтн. March 7th. 


5,654. Electric trolley wire finder." T. Corser. Mar. h 7th. 


5,668. Improvements in electrical fuse boxes." L. M. WaTERHOUSE and 
THE SIMPLEX STEEL Conpuit Company, LIMITED. March 7th. (Complete.) 


5,668. ‘* Improvements in or eppligeble to pendants for incandescent clectric 
lamps." W. R. ліру and G. Н. KnoLRSs. March 7th. 


5,704. Improved brake end speed controller for electrically-operated cars.” 
J. A. THUMLINU. March 7th. 


5,711. *''Improvements in driving devices for electrical purpctes.“ J. F. 
JacoB. March 7th. (Complete.) 


e "Improvements relating to eléctrolytio cells.“ P. A. Guye. March 


У. WILLEN- 


5,718. А method of and apparatus for the formation and subsequent re- 
generation of mercury cathodes under unvarying conditions." P. LA CovR and 
J. J. RiNx. March 7th. (Complete.) 


5,748. “ Ап improvement in or in connéction with tbe trolleys of electric 
tramways.” W.E.LavLaAWwD and C. W. Dawson. March Sth. 


5,769. ‘* Improvements in apparatus for electric tramcars and other cars for 
cleaning the metals, removing obstructions, preventing osciliation with 
оңоп guard, and auxiliary brake to modify accidents." R. J. PLUNKETT. 

arc : 


5,779. In proved construction of controller for electric lifts, tramcars and 
ur moving bodies." R. Е. Carey and J. RicHMOND & Co., LixiTED.. March 
8th. | 


5,780. “Improvements in reverse electric current relays." BRITISH THOMSON- 
HovsTON Company, LiMiTED. (E. M. Hewlett, United States.) March 8th. 

5,797. "Improvements in apparatus for wireless telegraphy.” Makconi’s 
WIRELESS TELEGRAPH COMPANY, LIMITED, and A. Gray. March 8th. 


5,802. “ An improved electrical safety fuse appliance.” SIEMENS Bros. AND 
Co., LIMITED, (Siemens & Halske A. G., Germany) March 8th. (Complete.) 

5,804. *“ Improvements in wireless electric selecting systems." L. Н. 
WALTER. March Eth. 

5,818. ‘* Improvements in liquid resistances or switches for electrical pur- 
poses.” J. H. WooLLISc( Fr. March sth. 


5,918. “An improved arrangement for the prevention of pulsations and 
sudden alterations in periodicity in alternating current generating plants.” 
5 E. aoe (Allgemeine Elektricitats Gesellschaft, Germany). March 8th. 
(Complete.) ` | 


5,819. ‘Improvements in elecirio and other power hoists and oranes.” J. 
Hout, С. Нот, and J. W. PowELL. March 8th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 828, High Holborn, W. O., and at Liverpool, price, post free, dd. 
(in stamps). | 


3,646. “improvements la and relatieg te the insulation of clestrie oca- 
ductors.” N. Frank. Dated February 22nd, 1900. Conductors are insulated 
with waste silk fibre in а spun or other condition. The silk fibre is separated 
from a mixture of silk and vegetable fibres by a carbonising process in 


which the vegetable fibre is destroyed by hydrochlorio acid, and afterwarda 
removed. 2 claims. 
3,661. “I for tuternal co meters.” 


ts ja electric ignition m bestion 
W. J. Crossley and J. Atkinson. Dated February 28rd, 1900. The презе 
terminals ір a chamber communicating with the cylinder are suddenly separa 

to produce а spark by exciting an electro-magnet, which, by attracting a weight, 
causes it to impinge against a washer on the stem. The weightmay be attached 
to the rod, and may be attracted by a core to tbe electro-magnet. Two igniters 
may be fixed to a cylinder, and either of their ports may be closed by a screw- 
down valve. 6 claims. 


8.686. “Anm Improved device for finding the electric poles.” F. de Mare. 
Dated February 28rd, 1900. Indicating direction of currents by change ol 
colour of a liquid at electrodes. A tube of ebonite or other insulating material, 
has a longitudinal partition extending nearly to its ende, and near one end bas 
lateral extensions and inspection openings closed with glass. The ends and 
lateral extensions are closed by plugs, two of which carry electrodes. The tube 
is partly filled with the liquid, and may be uscd with either end downward, to 
obtain different lengths of liquid resistance between the electrodes. 4 claims. 


8.600. ''improvements (n switches or cut-outs for overhead electric wires.” 
A. Ellie and W. T. Smith. Dated February 28rd, 1900. Relates to means for 
connecting overhead conductors to earth in case of fracture. 8 claims. 
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FFF мв CONVERSION OF OUR RAILWAYS. 
Conversion of Our Railways е ia es T *. 497 | 
M National Physical Laboratory pn . 493 
The Тайпа Freedom 3 сора (illustrated) GÀ 507 Tuts problem is one which is at present occupying the 
e Design of Continuous-Current Dynamos 902 mind, not only of the engineer, but also of the man in the 
The Eastern and South African Telegraph орет Limited, | ыбы. eng dr VE ae 
855 Cape за, Tramway Companies, Limited 502 street. The crowded meetings at the Institution of Civil 
rrespondence :— - 
Overhead Mains (illustrated)... 504 Engineers, and the large number of persons who have taken 
n со and Emergency Prakes E e part in the discussion on Messrs. Mordey and Jenkin’s paper, 
500-Volt Electro Shock вов Show the great interest which the subject awakens. 
olyphase Wor swe а .. 506 : in! 
The Testing and Mac d YE Mot up We | have already dealt with Messrs. Mordey and Jenkin's 
The Hurt I.R.C. Company and Ferd. Winter v. Browne paper in our issue of February 28th, and the importance of 
Legal | % qM M т ub the subject warrants our treating Mr. James Swinburne's 
ан liamentary зе LLL LLLI 10 paper оп The Electric Problem of Railways,“ read before 
Supply Station Accounts ... |. ш so. 19 the Manchester Section of the I.E.E., in the same manner. 
те 0 ON a Generally speaking, the paper contains nothing new, nor 
Btocks end 8 ES с We эй дез Жа : Eas is any description given of work or experiments carried out, ог 
Market Quotations... omy iem 526 ОЁ results obtained, and, as far as any practical information 
каа ы Engineer (Manchester Section) — вәт is concerned. none is given. It must, however, be granted that 
5 Shocks (illustrated) 77. .. 528 Mr. Swinburne's suggestions and conclusions are much more 
штеп Specifications. XC V.. 530 ; . 
The Board of Trade Report on the Liverpool Railway Accident 530 rational than those advanced by Messrs. Mordey and Jenkin — 
Tunbridge Wells Telephones (concluded) 531 іп their paper before the Institution of Civil Engineers. 
The Influence of Tariffs on Геров Supply (concluded) 534 Mr. Swinb . 2 « that bould mot | 
са Station Losses... Н | E- r. Swinburne is anxious *that we should not merely 
ew Paten TP TI TD eee 1 М > Ы » 
Abstracta of Published Specifications шо о ш ш у. 536 drift посарга which шау шо be the best," and 
A on this point we quite agree with him. But we do 
Tee 7 not think that any engineer who has had any real 


experience, or is acquainted with what is going on in Europe 
and America, would think of extending the tramway system 
to meet the case of a long main line railway or crowded 
suburban line. | 

In no case has what may be called tramway practice been 
adopted in operating metropolitan railways either in Europe 
or America. Trains with larger motors and some sort of 
multiple unit control or hauled by locomotives have been 
used, and no overhead wires have been employed. Heavy 
trains, and rapid accelerations, exceeding in some cases 18 in. 
per second per second, have been employed, and, if anything, 
the practice of existing steam railways has been followed, and 
not of tramways, as Mr. Swinburne seems to fear. All the large 
electrical manufacturers have adopted some type of multiple 
unit control, all of which bave, in practice, given more or 
less satisfactory results. As regards the central station part 
of the problem, it is very similar to tramway practice, 
except that, unless the number of trains is very large, the 
variation of load is much greater in the case of a railway 
operating heavy trains, instead of a larger number of inde- 
pendent motor cars. 

As regards the suggestion of running single motor cars, 
it will at once be seen that if suburban and metropolitan 
lines are considered, it will be impossible. In this case, 
between certain hours of the day, the passengers have 
mostly to be carried to and from business, and with trains 
following on the shortest headway which safety permits, it 
is all that a railway can do to carry the passengers who are 
seeking transportation, even when using the longest train 
which the platforms of the stations permit. 


We cannot agree with Mr. Swinburne's contention that 
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the suburban and main lines cannot be considered separately ; 
this was the chief reason advanced by Major Cardew at 
the Arbitration, for advocating the use of what was called 
the Ganz system in the case of the Inner Circle. The 
question of operating our long-distance lines electrically 
i8 as yet too far off to demand minute consideration, much 
less to impose the system to be adopted in the electrification 
of our metropolitan and suburban lines. | 

The fascination of the equipment of long-distance lines 
electrically seems to have been too great for Mr. Swinburne, 
and, following in Mr. Langdon's footsteps, he has considered 
long-distance lines as well as metropolitan lines. 

Mr. Swinburne gives a series of elementary calculations, all 
of which are in the C.G.S. system, which for mathe- 
matical reasons may be all right, but which is strange 
and unfamiliar to the engineer engaged in railway work, 
It is true that the equivalents in English units are always 
given, but that is of little use when the acceleration is 
given as “1:1 yards per second per second," instead of 
either in feet or inches. 

Mr. Swinburne then considers it necessary to go all over 
the well-worn subject of shunt versus series wound motors 
and enumerates the various other methods'and combinations 
of continuous and alternating-current systems which have 
been adopted. Theoretical results as to efficiency and 
power consumption are given, which, as all those who are 
acquainted with traction work know, are of little real 
value. 

We doubt very much whether any experienced manu- 
facturer would care to build a 3,000-volt 250-H. P. 
traction motor. Mr. Swinburne seems rather favourably 
inclined towards the constant-current system, which has 
been tried and abandoned, and which we do not think 
would ever be recommended by any engineer having a 
large practical experience of traction. The author seems 
very much afraid that somebody is anxious to convert 
* our railways into electric street tramways,” but we are 
left in the dark as to what are his reasons for this fear, 
and without some explanation we must confess that we 
are at a loss to understand it. | 

The chief problem before the country to-day is one which 
demands to be taken in hand at once by all our large railway 
companies, and one which we have always pressed—the elec- 
trification of the suburban lines in our large cities. This 
must be done if the railways wish to retain, if not increase, 
their suburban traffic, as we pointed out in an article on 
Tramway Competition“ in our issue of March 7th. 

While impressing on the railway companies, especially 
those in London, the absolute necessity of at once tackling 
the problem of equipping their suburban lines electrically 
and boldly attacking the problem as a whole, not piece- 
meal and experimentally as was done in the ridiculous waste 
of money on the Earl's Court and Kensington experimenta, 
we must at the same time add a word of warning. Nome- 
how or other, as is often the case, the daily press and the 
man in the street have got hold of the idea that some of 
our railways are contemplating the transformation of their 
main lines—an idea which has been unfortunately 
encouraged by the President of the Institution of Electrical 
Eugineers in many of his addresses, and which we have 
This belief is a very 
dangerous one, as it leads to the idea that in the electrifica- 


already criticised in our columns. 


tion of our suburban lines the chief point to be considered 
is to make the system there adopted fit in with that which 
might eventually be used on our main lines. This will not 
only lead to the retardation of the equipment of our sub- 
urban lines, but might also cause the wrong system to be 
employed. 

It has never yet been absolutely shown that electric trac- 
tion is cheaper than steam traction as far as long-distance 
lines are concerned, except possibly in countries where free 
water- power is available in sufficient quantities. 

We do not wish to be thought opposed to the adoption of 
electric traction on main line railways, but we wish to 
guard against possible financial disaster, which would put 
back electric traction for years, as would be the case if 
the public rushed in and financially backed some long- 
distance high-speed electric railway, which might bring in 
money to the promoters, but would certainly ruin the 
shareholders. Whilst urging that immediate steps be taken 
to electrically equip the suburban lines in our large cities, 
we must warn our readers, and especially the general public, 
against the plausible arguments advanced by unprincipled 
promoters. 


The Finohley Ix the case of the Finchley Electric 
Case. Lighting Company v. the Finchley Urban 
District Council, a report of which will be found in another 
column of the present issue, a very important point in 
relation to overhead wires was discussed. The case has been 
dealt with in its early stages in tbe REVIEW, but it may be 
convenient at this place to call attention once more to the 
salient features. The Finchley Urban District Council are 
possessors of a provisional order for the supply of electric 
light in their district. Although they obtained this order in 
1899, it has never yet been put into force. The plaintiffs 
are а private company who saw an opportunity of supplying 
the inhabitants of Finchley with electric light upon reason- 
able terms. With this object they established a small 
generating station and a system of mains. In order to 
extend their system, it was found necessary to lay mains 
across highways in the district, and with a view to laying 
such mains they applied from time to time to the defendant 
Council for leave to turn up the streets. This leave being 
refused, the company were driven to making use of overhead 
wires. By arrangement with landed owners on either side 


of the Regent’s Park Road, they erected poste from which it 


was possible to suspend a wire supporting a cable at a height 
of 34 ft. above the surface of the street, and out of the way 
of thetraflic. Realising that if the company’s system could be 
extended throughout the district by such means, their prospec- 
tive consumers might be enticed away, the Council immediately 
instructed their surveyor to interfere. He at once ordered 
the main in question to be removed, and his direction having 
been carried out, the company commenced the present action 
and applied to the vacation judge last October for an interim 
injunction to restrain the commission of further acts of a 
similar kind. The LordChief Justice granted the injunction, 
which remained good until the hearing before Mr. Justice 
Farwell. The case then set up on the part of the Council was 
shortly this :—'* We are owners in fee simple of the soil 
of the highway ;, we are therefore entitled to remove any- 
thing erected over that highway, as it constitutes a trespass 
upon our property." The proof of this case involved the 
consideration of statutes dating back to the early part of 
last century—but the title was proved and the learned 
judge was compelled to refuse the plaintiffs the relief which 
they sought. In the end he dismissed the action, but ith- 
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out costs. The facts of this case throw a lurid light upon the 
tactics of municipal traders. When the highway in 
question became vested in the Urban District Council of 
Finchley as highway authority, it was never contemplated 
that they would do more than protect the interests of the 
public who uśe the road. А cable securely fastened at a 
height of 34 ft. above the metal, could never interfere with 
the passing traffic ; it is all too plain that the object of the 
Council in standing upon their strict rights was to 
nip the growth of arival in the bud. We presume that 
the pro bono publico argument will be forthcoming in order 


to justify this conduct; but what of the inhabitants of 


Finchley who have waited for years, and are still destined 
to wait for a proper supply of electricity? What of the bill 
of costs which must be paid by the ratepayers? Another 
consideration forces itself into notice. The District 
Council, by their action in this matter, have laid the founda- 
tion stone of an electric lighting monopoly in their district. 
Time has yet to show whether their prices will compare 
favourably with those at which the company were prepared 
to furnish a satisfactory supply. 


Amendment of the PROF. S. P. THOMPSON in a letter to the 
Patent Law. Times, proposes to add a clause to the 
Patents Bill at present before Parliament, to the effect that 
the disclosure of an invention before one of the learned 
societics by a fellow or member shall not prejudice the right 
of the inventor to apply for, and obtain, protection and a 
valid patent for the same, provided such application be made 
within two years. As an example of the injustice of the 
present arrangement, he quotes the invention of the 
microphone by Prof. Hughes, who lost all benefit from his 
invention, because he described it to the Royal Society 
before Le applied for a patent. Prof. Thompson does not 
give any reason why the fellow of a learned socicty could 
not apply for a patent before he reads his paper, but, 
as а matter of fact, Hughes never intended to patent 
the microphone (see our “Notes” columns). Provisional 
protection does not cost much, and appears to give the 
inventor all that he would get by the amendment proposed. 
That every learned society should be a sort of a junior 
patent office for the registration of inventions, would in our 
opinion be an intolerable nuisance to everybody having any- 
thing to do with inventions. It would interfere with the 
progress of invention, since few would risk patenting 
improvements with a fear of a possible master patent coming 
into existence, which would certainly reduce, and perhaps 
destroy completely, the value of their patent rights. Prof. 
Thompson cites the practice of the United States in favour 
of his proposal, but in the United States there is no 
provisional protection such as we have here. The new Patents 
Bill proposes to reduce the period of provisional protection 
from nine months to six months. Prof. Thompson proposes 
practically to increase it to two years—at least for the 
fellows of learned societies. The unfortunate outsider is only 
to be allowed the six months proposed by the Bill, in which 
to decide whether his invention is worth patenting or not. 
Deputations from the Council of the Chartered Institute 
of Patent Agents and from the Manchester Chamber of 
Commerce waited last week upon the President of the Board 
of Trade, to lay before him their views.on the question of 
the compulsory working of patents. The Patent Agents’ 
deputation strongly opposed the introduction of a 
compulsory working clause in the new Bill. Mr. Philip 
Me. Justice, the president of the Chartered Institute of Patent 
Agents, argued that manufacture for the mere purpose of 
complying with the requirements of a working clause had no 
practical effect in promoting native industry, but it had a 
great effect in discouraging inventors from taking out 
patents, and subsequently in destroying their patent rights 
when acquired. We are inclined to agree with the Patent 
Agents on this point. If the law provides effective machinery 
for granting compulsory licences, that ought to be sufficient 
to frustrate any attempt by foreigners to put our manu- 
facturers at a disadvantage by refusing to work patents 
granted to them in this country, | 


THE NATIONAL PHYSICAL LABORATORY. 


THE National Physical Laboratory, which has been located 
in Bushy House, Teddington, was on Wednesday last week 
formally opened by the Prince of Wales in the presence of a 
distinguished company. The germ of the idea which has now 
at last been, to some extent, realised, is due to Dr. Lodge. 
Sir Douglas Galton took an active part in promoting the 
scheme. Не investigated the working of the corresponding 
German Institution, the Reichsanstalt, at Charlottenburg, 
and was chairman of a British Association Committee which 
reported strongly in favour of the establishment of a National 
Physical Laboratory in 1896. The Treasury was at length 
persuaded to take up the scheme, and appointed a committee, 
with Lord Rayleigh as chairman, to investigate and report. 


. This committee examined witnesses representing the scien- 


tific side, and industries depending on scientific discoveries. 
They also visited the German institution ; and finally 
reported strongly in favour of the establishment of a corre- 
sponding institution in this country. 

Though we have had, up to the present, no Government 


Department corresponding completely to the German 


Reichsanstalt, we have had in existence for some time two 
departments which have carried out part of its functions. 
The Standards Department was attached to the Board of 
Trade in 1878, with the duty of making standards of length, 
weight and capacity, and in 1889 it was further empowered 
to make such new standards for the measurement of elec- 
tricity, temperature and gravities as appeared to be of use 
for trade. This department possesses, under the (tas Acts, 
powers as to a standard of light. The Incorporated Kew 
Observatory, the other department, that has for many years 
been doing useful scientific work, is administered by a com- 
mittee of the Royal Society. It standardises between 30 
and 40 different kinds of instruments, such as thermo- 
meters, baromi ters, watches, photographic lenses; it also 
carries out routine observations—magnetic, meteorological, 
&c.—and does a certain amount of experimental work in 
connection with these observations. | 

The Kew Observatory and its work is now to be absorbed 
into the National Physical Laboratory, which, however, will 
carry out original research on a much more extensive scale 
than has hitherto been done at Kew. ЙЕ 

Though we have now made a good start, we still аге а 
long way behind our rivals. The original idea of 
the German Reichsanstalt emanated from Helmholtz and 
Dr. Werner Siemens, who presented the site of 
11 acres and £12,000 in aid of the building: the 
German Government undertaking the construction of the 
building and its endowment. The total capital expenditure 
on the Reichsanstalu has been £201,625, aud the annual 
expenditure is over £16,000. The Bill for the establishment 
of a National Laboratory in America, which lately passed 
through Congress, authorised an expeuditure of £60,000 and 
a yearly grant of £9,000. The sum which has been 
expended by our Government amounts to about £19,000, 
and the annual grant is £4,000. Our expenditure is 
evidently ridiculously small when compared with that of our 
two great commercial rivals. Considerable financial aid, 
however, is expected from private sources, and already some 
handsome contributions have been made. The Institution 
of Naval Architects has undertaken to defray the cost of a 
tank after the design of the late Mr. Froude, for testing the 
Stability of ships; and the Prince of Wales was able to 
announce before the end of the opening ceremony that Sir 
William Armstrong, Whitworth & Co. had promised to 
subscribe £1,000, an excellent example which he hoped 
would be followed. 

The largest room in the National Physical Laboratory is 
the engineering laboratory, which is a new building 
specially erected for the purpose at some distance from 
Bushy House. It contains а few machine tools, 
but appears to be as yet very poorly furnished with 
the necessary apparatus, The physical laboratories are 
mostly in the basement of Bushy House. The electrical 
laboratory contains a very fair equipment of the principal 
measuring instruments at present in favour. Amongst 
others we observed Ewing’s permeability bridge, Thomson's 
bridge for low resistances, Kelvin’s ampere balance, Cardew'g 
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voltmeter, a potentiometer, and a Kelvin electrometer. The 
metrology laboratory contains a very fine dividing engine, 
presented by Sir Andrew Noble. In this instrument the 
graver is mounted on the frame, and the plate to be 
graduated is fixed on a saddle traversed by the leading screw. 
The different lengths of lines at the end of five and ten 
graduations are drawn automatically by means of mechanism 
which controls the movements of the graver. A fine micro- 
photographic apparatus for photographing, for example, 
magnified sections of steel, was on view. The light from an 
arc lamp is concentrated on a very small area of the surface 
of the steel, which is then magnified and projected on 
the focal plane of the camera. A small but well fitted 
chemical laboratory also forms part of the establishment. 

Evidently a good beginning has been made, and if the 
necessary funds are forthcoming as the needs of the 
institution increase, we may yet have a National 
Laboratory able to bear comparison with those of Germany 
and the United States. 


NELSON ELECTRICITY WORKS 
EXTENSIONS. 


THE Corporation of Nelson has been an electricity supply 
undertaker from the year 1892, when operations were com- 
menced with a small station erected at the gasworks. — Last 
year, however, having obtained two light railway orders and 
powers to convert the tramways between Nelson and 
Burnley from steam to electric working, the Corporation 
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traction day load, and the generating plant would be avail- 
able for both traction and lighting. 

Mr. W. A. Fraser, who, our readers will remember, spent 
a year at the front with the Middlesex Imperial Yeomanry 
during bis tenure of the office of borough electrical engineer 
аб Lancaster, was appointed electrical engineer to the Nelson 
Corporation in May last, and in conjunction with the borough 
surveyor, Mr. B. Ball, designed the buildings. These con- 
sist of а spacious engine room, 88 ft. x 33 ft., capable «f 
accommodating six 200-kw. steam dynamos, and a boiler 
house, 63 ft. x 63 ft., providing for five Lancashire boilers, 
each 30 ft. x 8 ft. diameter, as well as battery, pump, and 
mess rooms, repairing shop, and offices for the engineer and 
staff. The latter are on а level with the switchboard gallery. 
The guiding principle followed by the engineers in the 
design of the buildings was to provide plenty of space round 
the machinery, so that all parts could easily be got at—an 
important provision, and one of which the value is often 
insufficiently appreciated, especially when an architect is 
employed to design the buildings. 

The buildings were commenced in the middle of July last 
year, and were finished by the end of February last, a 
performance which, it is reasonably claimed, constitutes a 
record. The opening ceremony took place on 12th inst., as 
briefly noted in our columns, when Councillor W. Reed, the 
chairman of the Electricity Committee, formally started the 
machinery. Councillors Horsfall, of Brierfield, and Dyson, 
and the Mayor of Nelson, also took part in the proceedings, 
and Councillor Reed stated that the scheme was to cost about 
£30,000. In the evening Mr. Reed entertained the 
numerous guests at the Town Hall. In the course of 
the proceedings it was stated that Brierfield is to be 
supplied with electricity from Nelson for some years t» 
come, 
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decided to completely reorganise tle system of supply. It 
was resolved to build an entirely new station on land adjoia- 
ing the refuse destructor, and to clange over from the two- 
wire system at 110 volts to the thiee-wire at 2 x 230 volts. 
Dy this means the steam from tle destructor, which is of 
Meldrum’s “ Simplex" pattern, could be utilised for the 


Tue contractors, represented by Mr. Tom Callender, 
presented Mr. Reed with a memento of the occasion in the 
shape of а gold watch and chain. 

The generating plant, which is shown iu the above illus- 
tration, consists of three 200-Kw. steam dynamos, runnin: 
at 350 revolutions per minute, with a steam pressure cf 


Vol. 50. No. 1,270, Manox 28,192] THE ELECTRICAL REVIEW. | 501 


150 lbs. per sq. in. The engines are of Messrs. Willans and 
Robinson's three-crank type, each capable of developing 
300 r.H.P., and working condensing. The dynamos are of 
Messrs. D. Bruce Peebles & Co.'s make, of the four-pole com- 
pound-wound traction type, and give out 400 amperes at 
460—480 volts, shunt-wound, 500—550 volts compound, 
without moving the brushes. Ё ' 

The boiler plant consists of two 30 ft. x 8 ft. 
Lancashire boilers, supplied by Messrs. E. Danks & Co., of 
Oldbury, and fitted with Proctor’s mechanical stokers. A 
Green economiser of 192 tubes is provided, and feed pumps 
of Messrs. G. & J. Weir's manufacture, Steam piping and 
condensers were supplied by Messrs. Cole, Marchent and 
Morley, of Bradford. 


7 


|: 


КУ 


4 
. 


ER 


TES 
hs 21 
д 4 п 
i4. 1-3 
4 À 


. н 
7 
das- 
ii i P’ 
І P 
Е 


рал: v i 


NELSON: BorrEns. 


A balancer-booster set of four machines coupled together, 
Las been supplied by Messrs. Greenwood & Batley, of Leeds. 
Each of the balancer armatures can carry 150 amperes, and 
the booster armatures each give 75 amperes at 50 volts. 

'The lighting and traction switchboards were made by 
Messrs. Dorman & Smith, of Manchester, and comprise 
panels for three dynamo, three lighting feeders, three traction 
feeders, and one B. of T. panel. The gear provides for 
using any machine on either the lighting or traction load. 

The battery consists of 268 cells made by the Tudor 
Accumulator Company, Limited, and is capable of giving а 
discharge of 137 amperes for 10 hours, or 263 for 8 hours. 

The mains were supplied by Messrs. Callénder's Cable 
Company, aud are laid on the solid system in wood 
troughing; the total length of cable amounts to 19 miles in 
6 miles of streets. Switch pillars at the feeding points pro- 
vide for the connections between feeders and distributors. 

In conclusion, we wish to congratulate Mr. Fraser on the 


successful inauguration of his new works, and to express опг 


thanks to him for the photographs, and for the particulars 
upon which this article is based. 


THE INDUSTRIAL FREEDOM LEAGUE. 


THis Association has issued a preliminary manifesto explain- 
ing the raison dt etre for its formation and a comprehensive 
plan of campaign. 

It is called into being by the facts proved to the Com- 
mittee on Municipal Trading, which by no means completed 
the important work for which it was constituted. 

The re-appointment of the Committee is imperatively 
demanded, as although it took a great deal of evidence, it 


was limited mainly to the electrical industry, and was by no 


means of an exhaustive character. | 

The question is of the widest nature, embracing the whole 
problem of municipal socialiam versus private enterprise, 
involving every trade and a revolution in the industrial 
pursuits of the people. e | 

The Industrial Freedom League aims at defending all 
trades from the rate-aided competition of municipalities, and 
if it gain the support of the trading community generally, it 
cannot but exercise a very prompt effect upon the system 
whose rapid growth naturally causes alarm. 

Some £320,000,000 of capital, for which the ratepayers 
are responsible, has already been raised, and this constitutes a 
formidable competition with private enterprise. 

It must always be kept in view, in dealing with this 
subject, that the ultimate goal of the municipal socialist is 
the abolition of all private trading, and the absorption by a 
labour-governed State of all land, capital, and instruments 
of production and trade. 

This has been clearly laid down, as the object of the move- 
ment, and the progress already made in the supply of water, 
gas, electric lighting, and tramways can have no other logical 
limit than that honestly admitted by the Socialist leaders 
as the ultimate result they desire. 

We have heard it suggested that the Industrial Freedom 
League is intended to counteract the influence of the 
Incorporated Municipal Electrical Association. 

The plan of campaign is upon obviously sound lines. 
The last item of the programme summarises the means 
proposed to be taken, viz., to rouse public opinion and 
весоге the revival of that spirit of industrial toleration to 
which the past commercial success of the nation was so 
largely due," and it is intended to accomplish this by edu- 
cating the public thoroughly as to what is going on—in 
municipal competition with private trading—and by orga- 
nising opposition by means of the formation of local rate- 
payers' associations. 

These associations, to be effective, must absolutely ignore 

all party politics, and secure the election of Town Councils 
free from the pernicious doctrines of municipal socialism, 
and prepared to carry out effective local government, without 
risking the ratepayers’ money in trading in competition 
with them, JU. 
Such associations will stop the mischief at the source, and 
if legislative action be necessary, can exercise the same 
important influegce upon Parliament as is at present exerted 
by the Association of Municipal Corporations, acting through 
the local authorities with which they are connected. 

The campaign against municipal trading has been too 


. much in the hands of one section hitherto, viz., the elec- 
trical industry, and this has been caused, no doubt, by the 


pressure brought upon a special trade by the competition of 
municipalities which, while injuring the particular enter- 
prise, has entailed heavy losses upon the ratepayers. 

The Electrical Trade Section of the London Chamber of 
Commerce has therefore been able to bring about the inquiry 
before the Parliamentary Committee, but the interesta of a 


new and special trade in the hands of a comparatively small 


community is not enough to put an end to the evil, which 
really affects all industries, which must combine if any 
effective results are to be obtained. 

It is alleged that the Industrial Freedom League has 
already made substantial progress in securing to the movement 
the support of influential railway interests, which form a very 
important section of the ratepayers throughout the country. 
In tbe recent Local Government Board inquiry into an 
application for a loan for municipal electric lighting at 


Hendon, the Midland Railway Company opposed as rate-- 


payers, and if all the railway companies adopted a similar 
course in the interest of their shareholders, and of that private 
enterprise of which they are such conspicuous examples, 
pernicious municipal trading would receive its quietus, 
for tben local, as well as Parliamentary, influence would be 
sufficient to protect the country from the mistaken and 
ruinous action of the municipal Socialista. 

The manifesto of the Industrial Freedom League quotes 
the utterances of many public men in support of their views, 
all pleading for greater liberty, greater freedom and less 
restraint for private enterprise. Lord Salisbury would allow 
“enterprise to have its full swing, and to remove the 
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obstacles which have still impeded it.” With such views, 
what an ideal President he would make for the Industrial 
Freedom League ! | N | 


THE DESIGN OF CONTINUOUS-CURRENT 
Wb 4 i; 77 DYNAMOS. 


t: 


By RANKIN KENNEDY. 


THE mistake in my previous article on this subject is 
obviously a slip of -the pen. Ampere-turns, as pointed out 
by Mr. Aubrey: Clayton, is the proper term to use, The 
ratio of armature winding to field winding, must, of course, 


be given in ampere-turns, However, while Mr. Clayton 


puts the matter very .clearly, he. still. leaves an important 
point untouched. z E 

There is & hiatus in the process for designing dynamos 
which no one has as yet filled up. It is hinted at in Mr. 
Clayton’s article, where he says: Most designers bave some 
rule or other to go by, in most cases one based on their own 
experience, which guides them to the right proportioning of 
field strength to armature strength." EE. 

I shall quote another designer on this point, an eminent 
опе too :—‘ The determination of the best diameter and 
length of armature core without reference to other designs 
or machines previously built can only be- effected by a 
method of trial and error.” If this sentence means any- 
thing, it means that there are no formule for calculating out 
an armature for a given output at a given speed. 

Yet another expert, in tackling the design of dynamos, 
takes as a starting point 2°5 per cent. of the output in 
watts as the external surface of the armature; thus for a 
25-Kw. machine 625 sq. in. would be the surface — a mere 
empirical rule.“ | e | 

The fundamental formula is as follows :— 

Let x = E. M. TF. 

Z = Total flux through armature. 
N. = Speed in revolutions per second 
{ = Number of turns of wire on armature. 

i c = Maximum current output. 

Then Е = 2х £. 


And the dimensions of the armature must be governed by 


the value of Z and / and the current at maximum output. 

і x C should have a certain ratio to z to get sparkless 
collection, and this is where the hiatus comes in. Both z and 
¢ are unknown quantities; their value is, in any design, left 
to the judgment and experience of the designer. | 

In all my experience with dynamos the ratio of Z to {хс 
is the determining factor in the design of a sparkless dynamo 
with fixed brushes, and from.all the best dynamo designs it 
should surely be possible to arrive at some value for 7, at 
some speed and output, from which a general formula for z 
could be drawn, whereby, given the speed and output of a 
machine, z could at once be calculated. This value found, 
all the rest follows, If instead of calculating out results on 
& rule, obviously mistaken, Mr. Clayton had worked out a 
series of calculations from first-class designs to find the 
ratio of 

Field ampere-turns for gap and teeth 


Armature ampere-turns с 


we might get some idea as to the value of 2 per KW, at some 
known speed. 


But it would be better still to find the value of а 
? 


хо 


for в number of first-class machines of various outputs. 

In my opinion, the saturation or non-saturation of teeth 
is в matter of no import; a high strength of armature com- 
pared with the field is just as vicious with armatures in 
which there are no teeth at all. A machine of this class, 
which sparked badly, fell into my hands some years ago. A 
plain drum armature, with four layers of wire winding on 
it, was completely cured by making a new armature core 


* See also Kapp's “ Dynamos, Alternators and Transformers,” 
pages 288 to 290: — “ The condition of sparkless collection is that 
Ba shall be above a certain limit. Authorities differ what this 
limit should be.” ‘The best modern practice is to keep the rever- 
sing field fairly strong, вау, 2,000 C.G.S. lines." 


and re-winding with half the number of turns of wire on the 
armature, reducing the air gaps by nearly half, and slightly 
increasing the speed. d ЗИС AE 

. Whatever may be the theories regarding commutation, 
there is no getting away from the practical fact that where 
Z is low compared with / x c the machine is bad, and 
where z is high compared with / x с the machine is a 
good one, and what is wanting in dynamo design is to 
find just what the ratio should be between these two factors. 
This found, there would be no more of these humiliating 
admissions which I have quoted. 

Of course, the question of cost comes in and explains the 
persistence in high armature strength; it makes a cheaper 
machine, and that seems to be the chief consideration with 
some designers. In Mr. Clayton’s instance, he improved a 
machine by reducing the field magnet and increasing the 
armature diameter. But he does not say what the ratios of 
strengths were before and after the transformation. 


e 


THE EASTERN. AND SOUTH AFRICAN 
TELEGRAPH COMPANY, LIMITED, v. CAPE 
- TOWN-TRAMWAY COMPANIES, LIMITED. 


> [Bx A LEGAL CoNTRIBUTOR.] 


IT appears probable that the long-standing dispute between 
electrie tramway companies and telepraph and telephone 
companies respecting the right of the former to use un- 
insulated tram rails.ag their return conductor, will be settled 
finally by the decision of the Judicial Committee of the 
Privy Council in ah appeal in the above action argued 
before them several weeks ago, and now awaiting judgment. : 

A few words will serve to call.to mind the history of this 
dispute. When the telegraph system was introduced in this 
country in 1837, the simplicity and economy of using au 
earth return at once recommended itself, and an earth return 
was universally adopted, and when, in the course of time, 
telephones made their appearance, earth returns were com- 
monly used in their case also. (The Post Office telephones 
had, in many cases, a complete metallic circuit.) Any 
interference between these · circuits, due to leakage or 
induction, was negligible, on account of the minuteness of 
the currents used—about roth of ah ampere in telegraph 
circuits, and perhaps the hundredth part of that in telephone 
circuits. | 

All such companies and undertakings, therefore, used 
the earth for their returns, in harmony, and with a sense 
of security which was not justified by events. For when 
about the year 1889 the construction of electric tram- 
ways in the country was commenced, and the tramway 
companies claimed the right to use their uninsulated 
rails as a return for their large currente, the conditions 
of the problem were entirely altered. The telegraph 
and telephone companies, together with railway 
companies using telegraphic communication, contended 
that tramway companies should be compelled to use 
closed circuits. They argued, with some force, that no 
class had a right to monopolise the earth, and that the 
heavy currents used by tramways must necessarily exclude 
themselves from continued use of the earth, and that 
although they were in possession of the field first. In 
consequence of these representations, in the majority of Bills 
and orders seeking powers of electric traction a protective 
clause was inserted, usually modelled upon the clause 
inserted in the Plymouth Tramway Bill, binding the com- 
pany to so work their tramways as to prevent any injurious 
interference with telephone and telegraph circuits. These 
protective clauses were adopted, because it was supposed that 
while tramway companies would be liable at common law 
for any damage resulting from disturbance caused by their 
currents, yet tramways authorised by the Legislature would 
be protected from this common-law liability provided always 
they were laid and maintained with proper skill and care, 
and without negligence. "This view of the law was con- 
firmed by the decision of Mr. Justice Kekewich in the 
case of the National Telephone Company v. Baker, in 1893. 

The increasing number, however, of, electric tramways in 
this country, their great convenienoe to the public and the 
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expense caused to the tramway companies by compelling 7 


them to use a closed circuit, induced the Legislature in 1893 
to. appoint. a joint committee, of which Lord Cross was 


chairman, to consider the questions and interests involved. 


A number of eminent merrof science were examined before 
the committee, and great efforts were made by the telephone 
companies ta retain the protective clauses. The committee, 
however, adopting the view that roads were made to walk 
on, not to talk on," reported, * It is not in the present 
state of electrical science to the interest of the public to 
insist upon electric tramways providing an insulated return 
conductor, and that such obligation would retard the 
development of electric traction.” This was coupled with а 
recommendation that telephone and telegraph companies 
should use an insulated return parallel to or twisted round 
the outgoing wire, which precaution, it was proved to the 
Cóthrittee, was a complete protection against all external 
. interference. ^ 5 oo 0s ee 

Воб though victory lay with the. tramways, so far as 
statutory authority is concerned, yet it has always been held, 
up-to the present time, that a common law action would lie 
against any tramway company not authorised by statute or 
provisional order for all damage due to electric disturbance 
caused by its current, and that an. injunction could be 
obtained restraining such disturbance, . - > 

To return to the appeal now before the Privy Council; 
this action was. brought by tbe plaintiffs, the Eastern and 
South African Telegraph. Company, Limited, who maintain, 


among other cables, that known as the West, Coast Cahle, 


which. passes down the West Coast of Africa, and lands in 
Cape Town, against the defendants, the Cape Town Tram- 
way .Companies, Limited, who maintain a system of electric 
tramways in Cape Town and its suburbs, for damages: result- 
ing from disturbance of the plaintiffs’ cable, and for an 
injanction. mE | ur 
‚ТЬе relative positions of, the tramway lines and the cable 
were shown in papers prepared by Mr. Trotter and Prof. À. 
Jamieson.(see ELECTRICAL Review, Vol xl, May 14th, 
1897, and Vol. xlvi, 23rd, 1900). The tramway com- 
panies obtained statutory authority to lay and maintain all 
their lines, with. the exception of the section of about a mile 
and a half-of line. This section was laid down and maintained 
without statutory. authority, though with the permission of 


the road authority. The tramway current is-conveyed from. 


the generating station by means of overhead wires, and 
returns by the uninsulated rails. The cable lands at the 
cable hut, whence communication is established by insu- 


lated land wires with an office in the Standard Bank Build- 


ing. The tramways commenced running in August, 1896, 
but at that time only the section between the Standard Bank 
and Mowbray Cemetery was working. Immediately the 
cars began to run, it became difficult to read cable mes- 
sages received in Cape Town, and the disturbance soon 
became so severe, that the greater part of the receiving work 
had to be done at night when the cars had stopped, while it 
was necessary to divert a portion of the traffic to the East 

Mr. D: Wilkinson was employed by the plaintiffs to 
investigate the cause and nature of the’ disturbance, 
the defendants doing evéfything in their power to assist 
h'm, The result of Mr. Wilkinson's tests carried on 
during a period of several months was to make it clear that 
a portion of the tramway return current escaping from the 
rails found its way to the sheathing of the cable along which 
it travelled towards the generating station, and that the 
variations in this return current, as the cars stopped and 
started, were the cause of induction currents in the core of 
the cable. It was found that when the sheathing of the 
cable was connected to the sheathing of the land lines in the 
cable hut, currents of varying intensity passed between them, 
sometimes from the eable to the landlines ànd sometimes in 
the reverse direction ; these currents were of such strength 
as to ring & bell loudly, and to cause sparks to pass on 
making or breaking connection ; on measurement they were 
found to frequently reach 5 amperes, and sometimes to exceed 
that, Mr, Wilkinson found that the fall of potential along the 
rails from the Wynberg terminus to the generating station 
was some 25 to 30 volts, and that nearly 30 per cent. of the 
return current escaped from the rails. It was the working 
of this section of the line (about 7 miles in length) which 


caused the greater part of the disturbance. The fall of 
potential on the Sea Point section sometimes reached 16 
volts; but these potentials were afterwards somewhat reduced 
by the employment of boosters with return feeders. Mr. 
Wilkinson remarks that the low-lying marshy ground of the 
Cape fats between the tramway lines and the sea is probably 
ood conductor for the escaping current. 
| ed ty the cable company with, 
a view of, overcoming the disturbance, and a number of 
different earths for the cable return current were tried, but 
without success. At dength, in January, 1897, a return 
cable, 5 miles long, was laid in Table Bay, as nearly as 
possible parallel to the main cable, the end of the copper 
core of the return cablé being connected to the sheathing of 
the main cable, so that ** earth" was made 5 miles out at 
sea. The disturbance immediately decreased, and for a time 
practically disappeared. After a few months, however, it com- 
ménced to increase again, and it was contended that this was 
due to an extension of the tramway system. In May, 1898, 
a second return cable, 10 miles in length, was laid (after- 
wards extended to Robben Island), and traffic has since been 
carried on by its use, though it is said that even now it is 
difficult to obtain a satisfactory duplex balance. | 
In April, 1899, the plaintiffs commenced their action, 
claiming an injunction, and £50,000 as damages for loss of 
business and estimated expenditure necessary to completely 
cure the disturbance. The plaintiffs contended that the 
damage they complained of was covered by the following 
section in the statutes authorising the construction of the 
defendants’ tramways: The compauy specially undertakes 
that, in the event of any electric, leak taking place, and 
damage being thereby caused at any time by electrolysis or . 
otherwise, it will reimburse and make good to the Council 
or other body or person all costs to which the Council or 
other body or person may be put by reason thereof, &c." 
The plaintiffs also contended that as regards the section of 
line for which statutory authority had not been obtained, 
the defendants were liable at common law upon the principle 
established in the case of Fletcher v. Rylands (L.R., 3 H.L., 
380). In this case the House of Lords held that a person who 
brings on his land and collects and. keeps there anything 
liable to do mischief if it escapes must keep it at his peril, 
and if he does not do во is. prima facie answerable for all 
damage which is the natural consequence of its escape. 
. The defendants contended (1) that the escape of electricity 
from uninsulated rails was not an “electric leak within the 
meaning of the section; (2) That the damage caused to the 
plaintiffs was not damage caused by “ electrolysis or other- 
wise," inasmuch as the words ** or otherwise " were intended 
to cover only things ejusdem generis with electrolysis ; (3) 
that they were not liable in respect of the unauthorised 
section of line, as they had not infringed any legal right of 
the plaintiffs known to the law of the Colony of the Cape of 
Good Hope. | | 
After some evidence had been taken on commission in 
London, the action was tried in Cape Town before the 
Supreme Court of the Colony in February and March, 1900. 
The principal witness for the defendants was Mr. Frank 
Jacob, who went out to Cape Town for the purpose. 
Mr. Jacob, speaking from a wide experience of sub- 
marine cables, said that if the plaintiffs as soon as 
the disturbance commenced had laid a twin core shore 
end cable two miles out to sea, and had there con- 
nected it with the main cable, they would at once have 
completely cured all disturbance; that this was the only 
permanent remedy; and that’ it was the practice to attach 
twin core shore ends to modern cables as soon as they were 
laid.down. О | 
It was explained that a twin core shore end consists of 
two cores insulated from one another and contained within 
the same sheathing ; the end of one core is connected to the 
core of the main cable, while the second core is connected to 
the sheathing of the main cable. The cable is thus earthed 
out at sea, while any stray currents travelling along the 
sheathing of the shore end will induce precisely equal 
currents in the twocores, which, on arriving at the recording 
instrument, will neutralise one another. Mr. Jacob was of 


4 


& go 
anos experiments were tri 


opinion that two miles would be ample in the present case. 


The five-mile and ten-mile return cables were not complete 
remedies, because they could not be laid precisely parallel to 
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the main cable, and, moreover, were liable to shift their 
positions. Тһе plaintiffs now admit that a twin-coil shore 
end is the proper remedy, and propose to lay one down as 
soon as possible. 

The Supreme Court found for the defendants upon all 
points : that the escape of current from the rails was not an 
* electric leak," and that the damage caused was not damage 
caused by “electrolysis or otherwise " within the meaning of 
the section ; and that as regards the unauthorised section of 
line, the construction and working of it in a proper manner 
and withoul negligence was not an infringement of any legal 
right of the plaintiffs. 

The plaintiffs appealed to the Judicial Committee of the 
Privy Council, before whom the case was lately argued and 
now awaits judgment. 

The decision of the Judicial Committee will not, of course, 
be binding upon the Courts of this country, but there can be 
little doubt that they will follow it. 


" CORRESPONDENCE. . 


Overhead Mains. 


Some months since you expressed some interest in the 
question of overhead mains, and invited opinions from 
engineers thereon. 

I quite agree with what you said on this matter, chiefly'to 
the effect that for small towns this method of distribution 
was economically essential, and that it was, moreover, 
perfectly satisfactory in respect both of safety and reliability. 
Such has been my experience to the letter in Durban. 
Though I have laid down in the business portion of the town 
some eight miles of low tension distributors, I recognised 
when extensions into the residential districts were considered 
that underground mains would not pay—Durban, like most 
Colonial towns, being one of magnificent distances. I 
therefore determined to depart from the practice I had been 
accustomed to in England, and have in the past two years 
put up 30 miles of pole line for low tension distribution, 
though the high tension mains are all underground. By the 
use of these (paper) high tension mains, transformers in 
neat street boxes above ground (looking similar to tramway 
feeder boxes, now become familiar in 
England), and low tension overhead 
distributors, it is possible to supply 
current in scattered residential districts 
without involving very high capital 
charges. 

And especially is this the case wl. en 
street lighting by means of incun- 
descent lamps can be added. This 
form of lighting on country roads witli 
plenty of trees is generally cheaper anil 
more efficient than by means of шс 
lamps. The revenue from this source 
is sufficient to pay the capital charges 
on the low tension pole lines, leavin © 
private lighting with only transformers 
and small high tension cables against 
it. I send photo. of a pole line with 
incandescent lamps fixed, and also one cf 
а street transformer box. These box: s 
have given complete satisfaction, though 
certain modifications are necessary in 
the present form of switch gear. Under- 
ground brick chambers are quite to» 
expensive, and the underground iron 
box is not very accessible. It is possible 
to design safer and more get-at-able 
switchgear in a box of the above- 


ground pattern. This is especially 
important in Colonial work. Тһе size of box shown 
will accommodate a 20-Kw. transformer. In a very 


scattered residential district this is a sufficient amount of 
power to distribute from one point, though I am increasing 
some of mine to 30 Kw. 

The system is, of course, single-phase high tension, which, 


TRANSFORMER Вох. 
BasE or Do. 


in the absence of any considerable demand for motor power, 


is by far the best, in my opinion, where long distances have 
to be covered. We, in Durban, go out five miles in two 
directions. | 

I have recently advised the Ladysmith Town Council on a 
lighting scheme, and enclose a copy of my report to it. The 
distances being comparatively small, I have recommended 
continuous current, and the report represents what, from my 
experience, is the best way to equip a small town with a paying 
electric lighting plant. 

| John Roberts. 

Borough Electrical Engineer's Office, 

Durban, Natal. 
February 2181, 1902. 


[We reproduce the photographs herewith, and have exa- 
mined the report with much interest. Mr. Roberts recom- 
mends direct current, distributed by mains entirely overhead, 
of hard-drawn bare copper on neat iron poles. The capital 
expenditure for a system to supply 250 consumers is put at 
£8,500, 100 16-c.». lamps being also used for street 
lighting.— Eps. ELEC. REv. | | 


Corporation Tramways and Emergency Brakes. 


Just recently one or two large Corporations have placed 
orders for emergency brakes for their tramcars; this is a 
wise move, for, by adopting an efficient emergency brake, 
(which will act under all and every condition of citcum- 
stance), many accidents will be prevented, and the consequent 
list of deaths, injurie:, mutilated bodies and lawsuit damages 
and legal expenses due to tramway accidents will, to a very 
large extent, be avoided. The conditions which an emergency 
brake should fulfil are: — 

1. It should be possible, under all circumstances, to apply 
the brake instantaneously, whether on the level or on the 
incline. 

2. It should be operated so simply as to require little or 
no effort on the part of the motorman. 

3. It should act on the rails, and not on the wheels, 
because, when the wheels get locked and skid over the rails 
(which they very frequently do when the rails are wet, or 
when going down an incline), such wheel brakes become 
practically useless, 

4. While an emergency brake should be capable of being 


OVEBHEAD MAINS. 


instantaneously applied with great power, yet at the same 
time its sudden application should not be accompanied by а 
violent jolting of the car, which would uncomfortably shake 
the passengers, and be detrimental to the car iteelf. | 

While my object is not to criticise electro-magnetic brakes, 
still, the fact must not be lost sight of that their action 
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depends upon a currerit of electricity generated from some 
source ; and we all know that it is very easy for there to be 
an interrupted or broken circuit somewhere, also that it is 
not impossible for a motor armature to burn ont, or the field 
magnets to fail to excite from some cause, in which case such 
electro-magnetic brakes become useless ; the ideal emergency 
brake is one whose action is independent of the electrical 
circuit. I have had occasion to investigate the subject of 
emergency brakes, and the one such brake which gave 
ideally satisfactory results was the pneumatic track 
brake ; is brake, I believe, is the invention of 
Messrs. Hewitt & Rhodes, consulting tramway engineers, 
of Manchester. Ita chief features are that it is simple and 
positive in its action, it acts under all conditions, it is very 
powerful and does its work instantly and efficiently. Its 
action is entirely independent of the electrical circuit ; it is 
constructed on well-known mechanical principles, and is 
strongly made. There is no part of it which is liable to get 
out of order, and while acting so powerfully aud positively, 
still at the same time it does not violently jolt the car. This 
I attribute to the fact that the air in the cylinder forms a 
pneumatic cushion which takes up most of the jolts and 
vibrations instead of them being transmitted through the 
framework of the car itself. It would not be time wasted 
for tramway engineers and corporations to investigate this 
brake, and it would be a good idea if the Board of Trade 


made it imperative that efficient emergency brakes be adopted 


by all tramway corporations and companies. 
Wm. R. Bowker. 


Technical Terminology. 


The article on “Technical Terminology” in your issue 
of February 14th, and the letter and your comments thereon 
in the issue of February 21st, were of considerable interest. 
Undoubtedly there is great want of care on the part of 
writers and others in avoiding the mis- and ambiguous use 
of. terms ; and considering the rate at which new terms 
become necessary and are introduced, we are in some danger 
of getting into an inextricable muddle. Really, the matter 
is important enough for a well-selected Committee of the 
Institution of Electrical Engineers to take in hand. 

As regards the question of frequency, perhaps I may be 
permitted to quote a passage from my “ Alternating Current 
Circuit,” in which I took some pains to put the matter, as I 
hope, clearly and concisely. 

Referring to the revolution of a simple;coil in a simple 
two-pole field, this is what I say :— \ 


If the coil is connected up with an outer circuit, in one revolu- 
tion the induced E.M.F. and resulting current will make two 
ions, or one complete period or cycle ; ; and the rate of double 
alternations per second, or number of complete periods or cycles per 
second, which is termed the frequency or periodicity, will depend 
upon the number of revolutions which the coil makés in that time. 
Thus, supposing it revolves 600 times in one minute, the frequency 
_ of the Е.М.Е. and of the current set up will be 10. 

Frequency is denoted by the symbol ~, thus 70 ~ signifies a 
pressure or current making 70 complete periods per second—i.e., 
having a frequency of 70. 

The frequency of alternating currents, as used for ordinary work 
in this country, varies. from 40 ~ to 130 ~ , the present tendency 
in central station work being to reduce it to something like 50 ~ or 
60 ~. For special purposes, E. M. F. s of very much higher fre- 
quency are sometimes employed. 

The rise and fall of the current in one direction should be called 
an alternation ; but this term is sometimes employed to indicate а 
complete revérsal—i.e., a period or cycle, a disagreement which is 
somewhat confusing. Referring to fig. 31, the portion of the curve 
from 0 to 180 is really an alternation, and the portion from 0 to 360 
a cycle or period, and the symbol for frequency (~), being derived 
from the shape of the curve, should assist the student in remem- 


bering this. An alternation is, as its name indicates, an alternative 


wave or alteration in direction. Thus a frequency of 80 ~ means 
80 periods, or 160 alternations, per second. 


I should be glad to know if this is sufficiently explicit. 
Speaking still of alternating currents, it may be mentioned 
that the difference between virtual and effective quantities is 
not too well understood by the average engineer. The virtual 
pressure is that impressed on the circuit, but if reactance is 
preserit, only a part of this will be effective i in setting up a 
current—effective pressure. The current, as measured by 
an ammeter is virtual, but depending on the phase difference 


only a portion of it may be effective in doing work. Virtual 
resistance, otherwise impedance, is the combined effect of the 
ohmic and spurious resistance (reactance) in-a circuit. 
Inductance is a term (uniform with resistance, conductance, 
reactance, and impedance) which merits much more general 
use; and its hard-worked relative, induction, should never 
be employed in electrostatic cases. Influence should long 
ago have superseded clectrosi/atic induction, and we should 
speak of influenced charges. We have influence electrical 


machines, though some people still prefer to term them 


induction machines. Why do those ancient terms galvanic 
and voltaic remain in use? Why voltaic arc? And why 
in some important article or paper which I read the other 
day was the misspelt word loadstone to be found ? - 


W. Perren Maycock. 


500-Yolt Electric Shocks. 


May I briefly add my experience re the above. When I 
was depót foreman on the Waterloo and City Railway, I, on 
three occasions, received a severe shock from a defective 
automatic cut-out. Each time there was a vivid flash, with 
the result that one of my hands was badly burnt, the hand 
making the least perfect contact. I have the resultant scars 
to show. | 

My predecessor also received a bad shock and burn from 
the same cut-out, which put his hand out of action for a 
great many weeks, I could give several other instances with 
the same results. 

I assure Mr. Trotter that it would be a very dinge 
proceeding on his part to sit on the rail and touch the live 
conductor with his finger. Ор a wet day I have received а 
severe shock by jus! touching the conductor with my wet 
boot, when standing on a wet sleeper (wooden), let alone the 
rail. 

| Albert E. Vezey, A.M.I.M.E. 
London, Jfarch 21st, 1902. 


With regard to the paper read before the Institution of 
Electrica! Engineers by Mr. Trotter, and your remarks 
thereon in last week's REVIEW, it appears to me that the 
substitution of the battery in place of the compound-wound 
generator would, owing, as stated in your remarks, to the 
internal resistance, and also that of the body, prevent an 
excessive current passing, and, at the same time, materially 
decrease the voltage of same, and the longer the battery was 
thus shorted the less dangerous would it become ; on the other 
hand, moreover, the compound machine would lose neither 
voltage nor current, but would keep up a constant current at 
а constant pressure. The danger lies not so much in the 
fact of being able to get high voltage shocks, but of getting 
also large currents flowing at these pressures. Again, the 
resistance of the body varies, and the experiments would have 
been, as far as my own experience goes, considerably more 
interesting had they been carried out in the height of 
summer, when the resistance of the body is at its lowest. 

I should also like to add, like the HEvrEw, I used to 
endeavour to make light of electric shocks, especially at 
what are practically low voltages; but last summer, 
when I accidentally shorted the secondary of а trans- 
former, whose normal voltage was 220, through my body, 
I was rendered unconscious in a very short time, and the 
current passing through my body was of such a strength as 
blow a No. 22 copper fuse; this undoubtedly proves that the 
resistance in circuit must have been very low, and here, I 
think, is an instance where the chances of serious injury 
from a less voltage than 500 should be fully recognised. 
Although the voltage undoubtedly rose considerably above 
the normal (i. e., 220), I question if it reached anything like 
500 ; and the difference between alternate and direct current 
shocks cannot be lightly passed over. 

The recent death at the ** Alhambra," Sheffield, seems 7 
suggest that the shock was obtained by the earthing of the 
unfused pole through the body of the victim, when the 
current passing would then be limited to the capacity of the 
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main fuse; and: assuming’ the earth resistance. low, bhe 
current passing might be considerable, otherwise it is difficult 
to see, if the lamp fuse was of’ correct dimensions to carry 
from about half to three amperes, how this aceident 
happened, if, as stated, the shock was received: from both 
poles, and not through earthing one conductor only. · 
ЖЕЗ. W. F. Stámp. 
London, March 20th, 1902. 


2000. Q0, Polyphase Working. с 
In looking over the Howard Lectures delivered last May 
on “ Polyphase Working," by Mr. A. C. Eborall, I find on 
р. 39, Lecture III., the sentence “Transformers supplying 
current to rotary converters (which are ‘never paralleled on 
the three-phase side) should always be," &c. If you will 
kindly explain what is meant by “ Never paralleled on the 
three-phase side” I should feel much obliged, as I have 
always understood that what is meant by paralleling alternate 
current machines is to run them up to synchronism and 
synchronise them; as far as I can understand the sentence 
in question, Mr. Eborall means that the machine is run 
up with the generator, or else plugged on to the bus 
dars at any time like an induction motor, trusting to good 
luck for the volts: coming up on the D. C. side first time. If 
the construction I put on it is right, it is rather a mig- 
leading statement. S de 522 с 
: |. Я PL l'oggy.,: 

Our correspondent regards. synchronising " as identical 
with s paralleling,” whereas they really need have nothing 


to do with each other. Direct-currerit dy namos te paralleled, 


but not synchronised, while (synchronous) alternate-current 
motors are synchronised, but need not be paralleled. Im this 
case, the rotaries are, of course, synchronised in the best prac- 
tice; but they are not usually connected direct to common bus 
bars. The common connection (or paralleling) takes place 
on the high -pressure side of the transformers only, each 
rotary with its set of transformers being treated as a separate 
unit.—Eps. ELEC. REv. | 


The Testing and Management of Electric Motors. 


Т am afraid that Mr, Dix has not given close attention to 
the contributions which he finds so entertaining. Had he 
done во, it would not be necessary for me to remind him 
that from the equation— ME 

а" 1 ЕС — CR | „ 
can be deduced, by a simple process, the remarkable equation 
which he ascribes to Mr. Poole. Let the above equation be 
written in the following form 

0 R — ЕС+ 0 = o 
| (w = work per second) 

and solved as an ordinary quadratic equation in which c is 
the unknown quantity. 

It may be of interest to follow the argument further, and 
find what value of c will give to w (the work done by motor 
in unit time) ita greatest value. This process can be made 
to involve the calcnlus—the loss of which on my part seems 
to give considerable concern to Mr. Poole. Mr. Dix may 
now see what I meant by asking the apparently ridiculous 
question: What is represented by the figure (numeral, or 


integer) in— - 


— 


4 7 (W + ш)? 
| | P. T. White. 


The Harburg I.R.C. Company and Ferd. Winter v. 
Browne Martin. 


Allow me to point out that your report of this appeal case 
in your issue of 21st inst. is incorrect, in so far as the name 
of defendant is quoted as Martin Brown instead of Browne 
Martin, an error which had crept even into the official list 
of cases, but which should be corrected, so that everyone 
may get his due. 

Naturally, I bow to the judgment of the Appeal Court. 
The judges undoubtedly -have to apply and interpret the 
law as it stands. In this case a jury and Mr. Justice 


Mathew have found, and во did the three;jndgea sitting on 


the appeal, that defendant gave, before a witness, a definite 
promise that he would give bills for the amount of the judg- 
ment debt" (quoting your own report of this appeal case), 
bills endorsed by himself, he being the controlling power of 


the syndicate concerned, and by his brother, the debenture 


holder - СЕ 
I hope the fact commends itself to the commercial world 
that Jour. of his Mapsty’s Judges find, a: certain, promise 
was: given, and that three of them find -that i£ need not de 
Кері because tt was not given in writing, and, therefore, the 
defendant may claim, a8 he did claim, the protection of the 
aneient Statute of Frauds. . MEN MR т 
This, then, is the law. Is it justice ag well!? 
OM NN Ferd. Winter, 
London, March 3rd, 1902. a s (od 


THE Біхонгку ELECTRIC Ілант Company, LIMITED, v. Tas 
is FrNcHLEY UBBAN Disrricr Coon. 


THIS case came before Mr. Justice Farwell in the Chancery Division 
on Monday and Tuesday last week. Mr. C. Jenkins, K.O., and Mr. 
Buckmaster appeared for the plaintiffs; and Mr. W. H. Upjotn, 
K.C., and Mr. Chubb for the defendants. 
Mr. BuUCKMASTER said that the case raised an important question. 
The раа company sought ап injunction to restrain the 
defendanta from cutting their wifes that stretched across the roads 
that were within the area of the Urban District Council. The facts 
were these: The plaintiff company was incorporated under the Com- 
panies’ Acts, and formed for the purpose of supplying electric light 
and power. The plaintiff company had no provisional order from 
the Board of Trade, and had no sanction whatever from any 
authority. It was simply a private trading company acting under 
the powers conferred by the Companies’ Acts. It ap -that 
defendants in 1898 obtained a provisional order from the Board of 
Trade enabling them to supply electricity to the inhabitants of their 
district—an order which, when the plaintiff company began to 
work, the defendants had wholly failed to act undet. The plaintiff 
company was incorporated in 1899, and immediately after its 
incorporation it set to work to supply electric light to the inhabi- 
tants of the district. One of the first things they did-was to lay 
mains down Cavendish and Stanhope Avenues which were private 
roads not vested in the defendante. The plaintiffs laid 
the mains down the footpaths adjoining the roads instead of 
down the middle of the roads. Having done this, they were 
met at once by the defendants who said that they declined to 
take over any of these roads if the mains were laid in that 
way. They insisted on the plaintiffs laying the mains 
down the middle of the roads. That was an extraordinary objec- 
tion, but the reason was that the defendants desired when oppor- 
tunity arose to avail themselves of the footpaths. What the 
defendants did was to treat the plaintiff company as rival traders, 
and they did all they could to hinder their enterprise. The 
plaintiffs also claimed damages from the defendants. After this 
question had arisen with regard to the private roads, the plaintiffs 
were in a difficult position. They had to crossa road within the 
jurisdiction of the defendants, and without the consent of the 
defendants the plaintiffs could not open roads without the consent 
of the Council. What plaintiffs did on one occasion was this: they 
obtained a license to open a road for the purpose of laying a water 
pipe and the water pipe was laid, but while it was being laid the 
plaintiffs also laid the electric main. This appeared to aggravate 
the defendants, because when once the main was laid they could do 
nothing. The defendants then commenced proceedings against the 
plaintiffs to restrain them from opening any road in the defendants’ 
jurisdiction without giving notice to the defendants, and a motion 
was made in that matter asking for the relief. That case was settled 
on the terms that the plaintiffs should give notice before seeking to 
break open the roads, and each party paid their own coste. The 
provision introduced into those terms was that the plaintiffs should 
give notice to the defendants before they proceeded to break up the 
roads, so that the defendants might grant the leave, but that the 
defendants did not, it appeared, intend to do. The result was that 
the defendants were paralysed in carrying on their business. 
Last September the plaintiffs wished to supply & customer by 
carrying a wire across the Regent's Park Road. The defendante 
objected, and gave notice that if any wire was placed above ground 
or across any street without the consent of the Council they . would 
have the wire removed. The defendants evidently thought that the 
plaintiff company derived its powers under the Electric Lighting 
Act (1888), but the plaintiffs did not derive any of their powers 
from this statute at all. Therefore the wire was stretched 
across the road, and in due course the customer would have been 
served with the light; bat the defendants on October Ist had the 
wire cut in two, and threatened to do the same thing to any 
other wires which were stretched across any other road in their 
jurisdiction. The result was the present action. A motion 
was made by plaintiffs towards the end of the Long Vacation 
before the Lord Chief Justice to. restrain the defendants 
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cutting this wire or any other wires across the roads in the 
defendants’ jurisdiction till the trial. That motion was resisted 
by the defendants on the ground that the statute of 1888 gave the 
defendants the right to prevent the crossing of the roads by 
plaintiffs’ wires; but this defence failed, and the learned judge 
granted the injunction till the trial. The pleadings were then 
delivered, and the defendants then asserted for the first time the 
position that the road across which this wire was stretched was a 
road, the fee simple of which was vested in them. If that were the 
case, the plaintiffs would be at once defeated, because the reason 
why they could carry their wires across a road vested in the Council 
was because the soil was not vested in-the Conncil. The dispute in 
this case turned on the question as to the ownership in fee simple 
of the Regent’s Park Road. The defendants asserted that the fee 
simple of that road was vested: in them as being the road 
authority for the time being having jurisdiction over it, and 
by virtue of divers public statutes. The onus of proving that they 
were the owners in fee of the soil rested on the defendants; 
primá facie the soil was not vested in the defendants at all. The 
learned counsel said he should leave it to the defendants to estab- 
lish how they made their title out. 

Mr. UP:oHN, K.C., argued that the freehold of the street in ques- 
tion belonged to the defendants, and cited а number of public 
statutes dating from the seventeenth century as well as calling the 
attention of the Court to a large number of ancient documents in 
support of his contention. He submitted that the defendants had 
a right to prohibit the plaintiffs taking their wires across the 
street. - i 

His LonpsHt»P, after dealing at some length with the points of 
law involved, said that under the circumstances he must hold that 
the land in question was acquired aud was still required for the pur- 
poses of a street, and the plaintiffs, therefore, have no right to take 
their wires across that portion of the atmosphere above the piece of 
land which belonged to the defendant Council, therefore the appli- 
cation for the injunction with respect of that piece of land fell to 
the ground, but under the circumstances of the claim put forward, 
and the fact that an injunction was obtaiaed by the plaintiTs against 
tbe defendants, he thought the justice of the case would be met by 
directing that there should be no costs. He ordered the action to 
be dismissed without costs, a 


* 


PooLm AND District ELECTRIO TRACTION Cour ANA v. THE 
BouRNEMOUTH CORPORATION. 


Верони Mr. Justice Swinfen Eady, in the Chancery Division, on 
Friday, Mr. WaRMINGTON moved in this case for an injunction to 
restrain the Corporation from commencing or continuing to con- 
struct a portion of a tramway authorised by the Bournemouth 
Corporation Tramways Order of 1900 between the commencement 
of tramway No. 2 and the point at which it crossed the boundary of 
the Borough of Bournemouth. The plaintiffs case was that the 
Corporation's power to construct the tramway had ceased, or alter- 
natively that before constructing it there must be an agreement 
between the parties as to the mode of traction to be adopted. 
There was no such agreement; the Corporation had not even asked 
for one, and if they proceeded to lay down a system different to 
that of the plaintiffs, they (fhe plaintiffs) would be put to the 
trouble and expense of taking it up and laying down their own 
system. The Corporation contended that they had an unrestricted 
right to proceed with the line, and the question to be decided by 
the Court was one of the construction of the provisional ordera 
granted to the Corporation and the Traction Company respectively. 

His Говрвнтр said the action would be heard early next sittings. 
He saw no ground of urgency and made no order. 


IsrLrN3GTON Borovan Соохсі, v. Gas LIGHT AND COKE Company. 


Ат the Clerkenwell County Court on 20th inst., before Judge Edge, 
plaintiffs soaght to recover £13 18s. 6d. from defendante, as 
compensation for damage done to their electric lighting boxes and 
main in Highbury Park on October 8th last, an explosion being the 
stated cause. Evidence was given by Mr. Albert Gay, chief 
electrical engineer, Mr. C. H. Yeaman, assistant electrical engineer 
to the Borough Council, and others for the plaintiffs; also by the 
distributing engineer to the Gas Light and Coke Company (Mr. 
Foulger) for the defendants. He stated that such a claim had 
never before been made against his company. The hearing was 
subsequently adjourned. We shall deal with the case later. 


PARLIAMENTARY. 


MANCHESTER AND SALFORD TRAMWAYS. 


Ox Tuesday last week, on the resumption of the procéedings, Mr. 
PEXBEB said both parties felt that the Bury Old Road route stood 
outside the general question of a general interchange of traffic on 
the two systems, and it had been agreed that Manchester, who 
already possessed powers in regard to certain portions of the Bury 
Old Road, should complete that route, whilst Salford should bave 
running powers over it from a convenient junction. All disputes 
might be referred to the Board of Trade. It was asked that this 
clause should be inserted in either of the Bills. As to all the other 


questions, they had been settled by the agreement arrived at on 
Monday. 


. known as the Barracks site. 


Mr. FaExnxA* agreed with Mr. Pember's statement, and said he 
had agreed to take from the Salford Bill the powers for the inde- 
pendent lines which they had put in, in order to preserve their 
8CO688, ' 

Мв. Forses LANKESTER claimed that the Stretford District 
Council and the other local authorities ought to be parties to any 
agreements between the two Corporations, and should have a locus 
standi when any matters were referred to the Board of Trade. 

Mr. Ркмвев strongly opposed any such power being given. He 
pointed out that the outlying authorities had leased the tramways 
in their respective districts to one or other of the Corporations for 
21 years. Ifthe power asked for was given, it would mean 13 or 
14 different authorities squabbling before the Board of Trade. 

The Committee refused the power asked for. 

Consideration was then given to other clauses in the Salford Bill 
not dealing with tramway matters, and evidence was alsa given 
with respect to the proposals for some new lines of tramway by the 
Manchester Corporation which were not opposed. | 


+ 


On Thursday last week the Select Committee further considered 
tae clanses, and it was stated that the following clauses had been 
agreed upon between the two parties :—'' (1) The Salford Corpora- 
tion shall be entitled at any time after the passing of this Act to 
make a junction between the existing tramways in Bury Old Road 
and the tramway No. 1 by this Act authorised at such point as may 
be agreed on between the two Corporations, or, in default of agree- 
ment, as shall be settled by the Board of Trade. (2) The Man- 
chester Corporation shall, so far as they lawfully can, connect the 
tramways of the Manchester Corporation in Bury Old Road with 
any tramways which may be constructed by or on bebalf of the 
Urban District Council of Prestwich in that road. (3) The Salford 
Corporation may run over, and use with their engines, motors, cars, 
carriages, Officers, and servants, eo much of the existing and 
authorised tramways in Bury Old Road as is situate between the 
said pointe of junction of tramway No. 1 with these tramways, and 
their termination at the boundary between Salford and the Urban 
District of Prestwich upon such terms and conditions as 
may be agreed upon between the two Corporations, or in 
default of agreement as may be settled by the Board of 
Trade. (4) The Salford Corporation may demand and take 
upon and in respect of the tramways, so run over and used 
by them, the tolls, trates, and charges which the Manchester 
Corporation are entitled to demand and take in thereof. 
(5) The Manchester Corporation shall afford to the Salford 
Corporation all reasonable facilities for the exercise of the before- 
mentioned powers.” 

The Committee then ordered the Manchester Bill which deals 
only with powers to construct tramways to be reported to the 
House. The clauses in the Salford Bill referring to police and 
sanitary matters will be considered by another committee on 


April 16th. 


LIVERPOOL AND MANCHESTER ELECTRIC RATLWAT BILL. 


On Tuesday last week a Select Committee of the House of 
Commons, presided over by Col. Bowles, considered the Manchester 
and Liverpool Electric Railway Bill. 

Mr. Moox, who represented the promoters, said it was sought to 
make a deviation from a portion of the route agreed to last session 
in Salford, and the Bill was really for the purpose of carrying out 
an agreement with Salford made last year, when the Bill was before 
Committee. One of the features of the scheme was that there 
should be an incline at the commencement of the railway, with tbe 
object of getting up speed more quickly when a train was going 
down, and of lessening the speed when it was going up. It was 
first proposed to cross Salford by means of a viaduct, and after- 
wards by means of a cutting; but the Salford Corporation opposed 
both proposals, and as a result, Mr. Behr suggested to the Corpora- 
tion that by a certain deviation he could avoid the open cutting, 
and take his line under a new street. The Corporation undertook 
at the time to give every facility to Mr. Behr for bringing in a Bill 
to authorise the deviation, but now they were opposing. He hardly 
knew now what the Salford Corporation were fighting for, for the 
only point which had arisen was with regard to a plot of land 
When the Corporation showed Mr. 
Behr that site it was vacant land, but now the Corporation had 
allowed blocks of houses to be built upon it, and the promoters 
were prevented from executing their work unless they purchased 
these houses. 

Mr. FRERMAN, K.C., for the Salford Corporation, said the whole 
object of the Corporation in opposing the Bill was to secure an 
undertaking that the promoters would not take these houses, and 
would not widen the street on the north side. | 

Mr. Moon said he could not give an undertaking not to take 
some portion of the Barracks site, for without doing so it would be 
impossible to get the requisite course of the linc. 

ter in the day, the parties having met, Mr. FREEMAN announced 
that the promoters had agreed to the following clause, and there- 
fore opposition was withdrawn. The clause reads:—'' Notwith- 
standing anything contained in this Act, the company shall not 
widen Tatton Street on the northern side thereof; and if for the 
purposes of this Act the company purchase or acquire any land of 
the said mayor, aldermen, and burgesses on the north side of the 
portion of Tatton Street which lies between Oxford Street and 
Gloucester Street and remove the buildings thereon, they shall 
erect on the site thereof new buildings of the same value, having & 
frontage to Tatton Street." 

The Committee found the preamble of the Bill proved, and 
ordered it to be reported to the House for third reading. 
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ASHTON AND DUKINFIBLD CORPORATION BILL. 


THE above Bill came before Lord Morley, the Chairman of Com- 
mittees of the House of Lords, as an unnopposed measure on Tuesday 
last week. Under the Bill it was proposed to acquire the Alma 
Bridge and abolish tolls, so that the difficulty of constructing a 
satisfactory tramway service between the two towns may be done 
away with. It also gives power to the Corporation to lease any 
tramways or light railways which form junctions with the Corpora- 
tion tramways, and further power is taken to sell and let for hire 
electrical appliances. The Bill was ordered to be reported to the 
House. | 


SOUTHPORT AND LyrHam TRAMROAD. 


THE Bill promoted by the Southport and Lytham Tramroad Com- 


pany came before Mr. Bowles's Select Committee of the House of 
Commons on Monday and Tuesday last week. The company is 
empowered to consttuct & tramway from Southport to the north 
along the seashore and then to bridge the estuary of the River 
Ribble with a conveyor bridge. Under the Bill a further extension 
of time for the completion of the undertaking is asked for, viz., 
three years for the tramway and five years for the conveyor bridge. 
The only petitioner against the Bill was Mr. Hesketh, the owner of 
an estate through which the tramway runs. The Committee 
declared the preamble of the Bill proved, and the clauses having 
been adjusted, the Bill was ordered to be reported to the House. 


Crry or Lonpon (STREETS) BILL. 


Ox Monday and Tuesday last week Mr. W. S. Caine's Select Com- 
mittee of the House of Commons had under consideration the City 
of London (Streets) Bill, which, amongst other things, sought to give 
the Corporation further powers over various authorities, companies, 
and persons having statutory and special rights to break up and 
open the streets of the City. 

Mr. D. J. Ross, the City engineer, said the idea was to bring the 
Post Office, the Gas Light and Coke Company, the New River 
Company, the Hydraulic Power Company, the City of London 
Electric Light Company, and the Charing Cross and Strand Elec- 
tricity Lighting Company, into line, so that proper notice of 
intention to open streets might be given. 

After evidence had been called, and counsel had addressed the 
Committee, it was decided by the Committee to strike out the clauses 
in the Bill respecting the opening of streets. 


LONDON AND BRIGHTON ELECTRIC RAILWAY. 


The Earl of Morley presided on Thursday of last week over the 
Standing Orders Committee of the House of Lords for consideration 
of the report of the Examiner of petitions for private Bills on the 
above Bill, the allegation being that Standing Orders had not been 
complied with on a variety of matters. 

Mr. TETLEY, Parliamentary agent, who appeared for the promoters, 
explained the objects of the Bill, and said he believed that the new 
railway would be welcomed by the districts it was proposed to 
serve, and many of the local authorities had petitioned in favour of 
the Standing Orders being suspended. The London, Brighton and 


South Coast Railway, who were the principal opponents, had. 


appeared before the Examiner, and had endeavoured to defeat the 
Bill on ‘technicalities. The non-compliance reported by the 
Examiner did not damage or injuriously affect any person or 
property, without affording them the compensation provided by 
the general Acts. The memorialists had made a very large number 
of allegations of non-compliance, but they had only sustained a 
comparatively small number of them. The promoters sub- 
mitted that the time had come when additional railway facilities 
between London and Brighton were essential, and it was proposed 
to utilise for that purpose the advances made in recent years in 
electrical science. The difticulty of preparing the plans and sec- 
tions extending over nearly 50 miles of very difficult railway had 
been very great, and the errors which had becn discovered by the 
opponents of the Bill were of a highly technical character, and at 
no point had any omissions or mi$takes been made which would 
cause the construction of the railway, in accordance with the plans 
and sections, to be any source of injury in consequence of those 
errors. The Corporations of Brighton and Hove, and the District 
Councils of Hayward's Heath and Burgess Hill, the Borough of 
Reigate, the Keymer Urban District Company, the Cuckfield Rural 
District Company and the Clayton Parish Company, were all in 
favour of the Standing Orders being dispensed with. Having 
regard, therefore, to all the circumstances, the promoters asked 
their Lordsbips to adopt that course, so that the Bill might be 
allowed to proceed and be discussed on its merits. 
Mr. Cripps, of Messra. Dyson & Co., the Parliamenlary agents for 
the London, Brighton and South Coast Railway, followed in oppo- 
sition to the suspension of the Standing Orders, and said that the 
umulative effect of the inaccuracies in the proposed plans was very 
great. 
The CHAIRMAN announced that the Committee had unanimously 
decided that this was not a case in which the Standing Orders could 


be dispensed with, and they, therefore, refused the request of the 
promoters. 


HASTINGS Tramways, 
THe Hastings Tramways Bill was before the Standing Orders Com- 
mittee of the House of Lords on Thursday of last week. Non- 
compliance had been reported in consequence of the withholding 


of the consent of the Corporation to the construction of the proposed 
new tramway along the sea front.. Mr. Bell, the Parliamentary 
agent for the promoters, offered to insert in the Bili a clause to the 
effect that the circular system of tramways authorised in 1900 
should be completed before the tramway along the sea front was pro- 


ceeded with. The Committee decided to strike out that portion of 
the Bill relating to the new tramways, aud only to allow that part. 


to go forward relating to the extension of time asked for in con- 
nection with those lines authorised in 1900. 


BIRMINGHAM AND. MIDLANDS TRAMWAY BILL. 


Logp Мовгкү presided ор 20th inst. over the Standing Orders 
Committee of the House of Lords, when the Birmingham and 
Midlands Tramway Bill, which had failed to pass the Examiner, 
was considered. It was decided that the Standing Orders be 
dispensed with, and the Bill allowed to proceed on condition of the 
consent of the Oldbury Council being produced at the hearing on 
merits. | 


NEWCASTLE-ON-TYNE CORPORATION TRAMWAYS BILL. 


On 20th inst. the Standing Orders Committee of the House of Lords 
considered the above Bill, which, when before the Examiner, was 
found not to have complied with the Standing Orders. It was 
stated that the Bill provides for the extension of tramways both 
within and without the City of Newcastle, and the consent of the 


local authority had not been obtained in the case of the tramway 


outside the City, and accordingly that portion of the Bill would 
be withdrawn. The clause dealing with the tramways outside the 
city were thereupon struck out, and the Committee allowed the Bill 
to proceed. 


GLOUCESTERSHIBE Ёгствїс PowER BILL. 


THE Gloucesteshire Electric Power Bill came before Mr. Jeffreys, 
the deputy chairman of Ways and Means as an unopposed measure 
on 20th inst., and was ordered to be reported for third reading. 
The Bill incorporates the Gloucestershire Electric Power Company 
with a capital of £250,000 to supply electricity in bulk to a large 
portion of the county. Two generating stations will be erected at 
Stroud and West Dean. ; 


MEXBOROUGH AND BwINTON TRAMWAYS. 


THE Standing Orders Committee have reported that Standing 
Orders ought to be dispensed with in the case of the Mexborough 
and Swinton tramways and the Bill be allowed to proceed. 


Тове RAILWAYS. 


THE following members of the House of Lords have been appointed 
to consider a number of the tube Bills, and the first sitting will be 
held on April 16th:—Lord Windsor (chairman), Viscount Knuts- 
ford, Marquis of Bath, Earl of Lauderdale, and Lord Zouche of 
Haryngworth. The Bills referred to them: are as follows :—Charing 
Cross, Hammersmith and District Electric Railway (1 and 2), City 
and North-East Suburban Electric Railway (1 and 2), King’s Road 
Railway, King’s Road Railway (Putney Extension), North-East 
London Railway (1 and 2), Piccadilly and City Railway (1 and 2), 
West and South Junction Railway Bill, London United Railways 
Bill, Brompton and Piccadilly Circus Railway, and Oentral London 
Railway (new lines Bill). . 


CROYDON AND District ELECTRIC Tramways BILL. 


THE Standing Order Committee of the House of Lords have reported 
that in the case of the Croydon and District Electric Tramways 
Bill, the Standiog Orders should be dispensed with, provided that 
Tramways 1, 23 and 24, be struck out of the Bill. 


ROTHESAY TRAMWAYS. - 
Tur Chairman of Committees of the House of Lords, and the 


Deputy Chairman of the House of Commons, has reported with 


respect to the Rothesay Tramway (Extension) Provisional Order that 
the General Orders not complied with, ought to be dispensed with, 
and the order allowed to proceed, provided that the power to con- 
struct Tramways Nos. 1 and 2 be struck out of the order, and the 
consent of the County Council of Bute to so much of Tramway 
No 3 as affects the interest of the County Council acting as Royal 
authority be proved before the Examiner. 


— 


GanRsrON AND District TRAMWAYS AND ELECTRIC SUPPLY 

(TRANSFER) BILL 
THE above Bill, which transfers to the Corporation of the City of 
Liverpool the uudertakiug of the Garston and District Tramways 
Company and the Garston and District Electric Supply Company, 
Limited, came before the Deputy Chairman of Ways and Means in 
the House of Commons on Thursday as an unopposed measure, aud 
was ordered to be reported to the House for third reading. The 
Bill gives the Corporation of Liverpool power to borrow £136,000 
for the purchase and acquisition of the undertakings, capital 
expenditure, and working capital, and the period assigned for repay- 
ment is 30 years. 


у 


— 
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Ѕостн SHIELDS AND SUNDERLAND TRAMWAYS. 


Ox Thursday last week the Bill of the South Shields, Sunderland 
and District Tramways Company came before the Standing Orders 
Committee of the House of Lords. 

Mr. Freae (of Messrs. Rees & Frere, Parliamentary agents), who 


appeared in support of the Bill, explained that it provided for the . 


construction of tramways between South Shields and Sunderland. 
At present there were two tramways in South Shields, which 
carried traffic from the edge of the borough into the more central 
parts near the existing tramways, which belonged to a company 
which was associated with the promoters of the present Bill. The 
Examiner had reported that Standing Orders had not been complied 
with in respect of those two tramways, because certain notices had not 
been placarded in the streets of the borough. The position was 
that the promoters had instructed their local representative to do 
this, but he had through some oversight omitted to carry out their 
instructions. They had published advertisements in the London 
frazette and in the local papers, and in December they had served 
notices on the frontagers in the streets through which the tramways 
would pass. The Corporation were promoting a Bill for the con- 
struction of tramways in the same streets, and they had issued a 


circular in which they stated that the promoters of the present Bill . 


—the British Electric Traction Company—wero seeking powers to 
construct a double line along the streets. He knew that technically 
that did not meet the requirements of the case, but he submitted 
that everybody in the street must have had full notice of what 
was the intention of the promoters. 

Mr. SPEECHLEY, on behalf of the South Shields Corporation, 
asked their Lordships not to treat the Corporation notices as a com- 
pliance on the part of the promoters of the Bill. Such a claim, he 
said, was perfectly astonishing. 

In the result the Committee allowed the Standing Orders to be 
dispensed with, and the Bill will accordingly proceed. 


- 


i 


EXETER AND DisTRICT Tramways BILL. 


THE Examiners having rige а non-compliance with Standing 
Orders in the case of this Bill, the object of which is to incorporate 
and confer powers on the Exeter and District Tramways Company, 
it came before the Standing Orders Committee of the House of 
Lords last Thursday, in order that it might be determined whether 
the Standing Orders should be dispensed with, and the Bill be 
allowed to proceed or not. : 

On behalf of the promoters, the Parliamentary agent stated that 
the construction of the tramways in the City of Exeter had been 
abandoned, the Corporation not having given its consent to that 
portion of the Bill It was announced that the Bill would be 
allowed to proceed, with those tramways struck out. 


Егествіс Light PROVISIONAL ORDERS, No. 1. 


Ox 21st inst. Electric Light Provisional Orders, No. 1, came before 
Mr. Campion, Examiner of Standing Orders. The Bill confirme 


provisional orders made by the Board of Trade under the Electric . 


Lighting Acte, 1882 and 1888. "The order relates to the following 
areas:— 

Edmonton.—Order to the Urban District Council of Edmonton, 
in respect of the Urban District of Edmonton, in the County of 
Middlesex. 

Enfield.—Provisional order granted to the North Metropolitan 
Electric Power Distribution Company, Limited, in respect of the 
Urban District of Enfield, in the County of Middlesex. The order 
provides that the local authority may, if they think fit, within six 
months after th: expiration of the period of 16, 21, and 28 years 
from the commencement of the order, give two years' notice in 
writing to the undertakers requiring them to sell, and upon the 
expiration of such notice the undertakers shall sell upon the fol- 
lowing terms:—The local authority shall pay to the undertakers a 
aum equal to the value of the undertaking as a going concern, regard 
being bad to the profite earned by the company in the preceding 
five years, and with due allowance for depreciation, but without any 
addition in respect to compulsory purchase or prospective increase 
of profits. Any differences which may arise shall be settled by 
arbitration. After the expiration of 35 years, the local authority 


shall be entitled to purchase the undertaking upon the terms, and in ` 


the manner specified in Clause 2 of the Electric Lighting Act of 
1888. 

Tottenham.—Order granted to the Tottenham Urban District 
Council in respect to the urban district and parish of Tottenham in 
the County of Middlesex. 

Wood Grecn.—Provisional order to the Wood Green Urban 
District Council in respect to the urban district of Wood Green in 
the County of Middlesex. 

Standing Orders were found to have been complied with. 


PETITIONS. 


AMONGST the petitions which have been deposited in the Private 
Bill Office are petitions from the Lambeth Waterworks Company, 
the Wandsworth Corporation, and the Surrey County Council 
against the Croydon and District Electric Tramways; the Metro- 
politan District Railway Company, the Deptford Borough Council, 
and the Wandsworth Corporation against the L. C. C. (Tramways and 
Improvemente Bill). 


Н • 


Torquay and Paignton Tramways.—On this Bill coming before 
the Examiner for proof of compliance with Standing Ordera, there 
was no attendance on behalfof the promoters, and accordingly the 
Bill drops this session. It was proposed under the Bill+to authorise 
the incorporation of a company with a capital of £160,000, to lay 
down and equip electric tramways in the Borough of Torquay and 
the Urban District of Paignton. | 

The Sheffield Corporation has deposited a petition in the Houss of 
cur against the Derbyshire and Nottinghamshire Electric Power 

А : 

Whitechapel and Bow Railway.—The Standing Orders Committee 
has reported that Standing Orders may be dispensed with in the 
case of the application by this company for an additional provision 
in their Bill of this session. The particulars have already been 
given in the ELRCTRICAL Review. | 

South Wales Electrical Power Bill.—On Tuesday last week the 
South Wales Electrical Power Company came before Mr. Campion, 
the Examiner, with an application for additional provisions in their 
Bill of this session. The application was to insert the following 
new clause after Clause 9:—'' The company may, by agreement 
(but not otherwise), acquire from any local authority or other under- 
takers to whom & provisional order under the Electric Lighting 
Acts, 1882 and 1888, shall have been granted relating to a district 
or place within the company’s area of supply, the undertaking 
authorised by such provisional order, and any such undertakers may, 
with the approval of the Board of Trade, transfer their undertaking 
to the company on such terms and conditions as may be agreed 
upon, and in the event of the company so acquiring such uader- 


taking, they shall be entitled in respect of the supply of electric 


energy to and within the district or place defined by such pro- 
visional order, to charge rates or prices not exceeding those limited 
by such provisional order.” It was found that the necessary 
Standing Orders had not been complied with, and accordingly the 
Bill will go to the Standing Orders Committee to deal with. 
Croydon and District Electric Tramways.—The Standing Orders 
Committee report that in the case of the Croydon and District 
Electric Tramways Bill Standing Orders should be dispensed with, 


. and the parties be permitted to proceed with their Bill provided 


that the powers to construct Tramways Nos. 1, 23 and 24 be struck 
out. Tramway 1 was to have commenced at Merton Road, Tooting 
Graveney, by a junction with the L С.С. tramways, and terminate 
in the Mitcham Road by a janction with the light railway proposed 
to be authorised by the Mitcham Light Railway Order, 1901. 
Tramway 23 would have commenced at Red House Road, Penge, 
and terminated at the Lewisham boundary. Tramway 24 joined on 
to Tramway 23 and terminated in Sydenham Road. 


BUSINESS NOTES. 


Electrical Wares Exported. 
ник ине MAB. 19TH, 1001. Wanx амома Mar. 18TH, 1902. 


Adelaide ; - . Value £46 Adelaide. Teleph. cable Value £271 
A Teleg. cable .. v3 27, Alexandria .. 28 ks а 21 
ш Teleg. mat. .. 60 Amsterdam. ДК са .. 130 
Уз Teleg. wire .. 390 Barcelona vs S ie. 11 
Amsterdam .. id Ext . B Beira. Teleg. mat. e . . 2,229 
Auckland .. is S77.. 100 Bombay. .. T .. 45A 
Bombay T = $3 .. 82 Bremen = - . 0125 
Brisbane. Teleg. cable.. .. 274 Buenos Ayres. Teleg, mat. .. 80 
Buenos Ayres is T id 84 Calcutta... 23 - . 150 
Calcutta - me M . . 1,685 Cape Town.. 460 
2: Teleg. cable. .. 725 Christchurch 21 
» Teleph. cable.. . . 195 Colombo ja 90 
M Teleg. wire. .. 116 Constantinople .. Р 253 
Cape Town “> аё г 758 Copenhagen. Teleg. wire 107 
Colombo ae 14 Durban vx E 2s 241 
Cologne. Teleg. cable .. 1,102 . East London sa 21 
Copenhagen. Teleg wire 92 18 Fremantle .. А 2i 50 
Demerara .. us vá .. 816 i Teleph. mat. 278 
" Teleg. mat .. T 82 Gibraltar .. te T 250 
Durban s Б ae oe 154 Halifax s às is ex 85 
14 Teleg. wire .. 963 Hong Kong.. - "M . 192 
Flushing ae > a 25 Melbourne .. ss eis .. 461 
Gibraltar. Submarine cable .. 1,750 Nagasaki 290 
Kobe. Telog. cable S .. 8,650 Otago.. DR E 120 
Malta. Teleg. cable . 1,750 р Paris..  .. 80 
Melbourne . vd - 1,944 Perth.. vs “> es 390 
ds Teleg. mat. 44 Port Elizabeth  .. Pi 21 
Nagasaki  .. oe is 747 Shanghai .- - vs 48 
Ostend es уу Teleg. wire .. 719 
Penang 2. 18 Вудпе ae ay s „ R3 
Perth .. vs 1 | B Teleg. wire ex .. 1,390 
Port Chalmers 126 Wellington. e ‚„ 425 
Port Said 15 
Rockhampton a is T 64 . 
St. Petersburg. Teleg. mat. .. 31 
San Sebastinn T" "n 8 8 85 
Shanghai : 311 " 
Singapore .. 2 2s .. 306 | 
" Teleg. mat... .. 346 
Sydney Я is - . 409 
Wellington .. es Es .. 2865 
Yokohama .. =$ is . 466 
Total А 251,209 Total e £9,275 


Foreign Goods Transhipped. 


Gothenburg. Teleph.apprts.Value 215 | 


American Exports,—Returns just issued show that 
during last year the value of the electrical machinery exported 
from the, United States reached a total of £1,124,653, as compared 
with £1,057,245 in 1900. 


F 
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Association of Engineers-in-Charge.— The seventh 
annual dinner of this Association took place on Saturday last, 22nd, 
under the presidency of Mr. Maurice Fitzmaurice, M. I. C. E., the 
recently appointed chief engineer to the London County Council. 
There was a very large attendance, and a pleasant evening was 
spent. The akers, in addition to the chairman, were Messrs. 
T. W. Hatch, А.МІС.Е., and W. C. Clifford-Smith, NI. I. C. E. 
(vice-presidents of the Association), A. Davey (hon. sec.), J. Cox, 
(Shoreditch Borough Council) and T. Aldworth (chairman of the 
Association). The last-named gentleman, speaking of international 
competition, related that he once asked an American how his 
country was enabled to compete so successfully with our own ; and 
he said that it was by paying twice as much in wages, and thereby 
getting three times the output. A German, when asked the same 
question as to German competition, explained that it was owing to 
the fact that in his countrv the workman was paid only half what 
the British operative received ! 


Auction Sales.—Particulars appear in our business 
pages to-day of two auction sales which are to be conducted by 
Messrs. P. Huddleston & Co. on April 4th and 8th. At Plumstead 
electrical and other plant is to be disposed of, and at Limehouse 
leasehold premises with machinery, stock-in-trade, and plant at 
Burdett Works (motor car building) will be offered. 

Messre. Morris & Place on April 16th will conduct a sale at Not- 
tingham of certain engineering works. Full details of the plant 
and equipment are given in our advertisements. 


Bankruptey Proceedings,— Under the failure of John 
H. Redgrave, electrical engineer, Regent House, Regent Street, 
W., and New Barnet, the adjourned meeting of creditors was held 
on Monday at the London Bankruptcy Court before Mr. C. A. Pope, 
assistant receiver. Full particulars of the case have already 
appeared in these columns, and it will be remembered that the 
debtor is wanted by the police in connection with a charge of 
obtaining money by fraud, but his arrest had not yet been effected. 
A resolution was passed for Mr. Alfred Bevis, 114, Union Court, 
Old Broad Street, E.C., to act as trustee, and administer the estate 
in bankruptcy, assisted by the following committee of inspection :— 
Mr. Manton (representing Mr. Cridland, the petitioning creditor), 
Mr. Downing and Mr. G. B. Barnes. The trustee’s bond was 
recommended at £1,000, the assets being stated to consist of bank 
balances, household furniture and wine. The proofs tendered by 
creditors amounted to £5,000. 

Notice of a first апа final dividend of 54d. in the £ is given in 
the case of W. V. Scott, electrical engineer, Shaftesbury Road, East 
Hammersmith. 


Liquidation, — A meeting of the Roller Bearings 
Company will be held on Thursday, April 24th, at 73, Basinghall 
Street, Е.С., to hear an account of the liquidation proceedings 
from Mr. F. L. Fisher, the liquidator. 


The Case of Charles Bright.—Charles Bright, of 
Buenos Ayres, again appeared on 20th inst. on the charge of 
having, with intent to defraud his creditors, concealed a large 
number of shares in Charles Bright & Co., Limited, and Bright's 
Light and Power Company, Limited. The defendant Bright read 
a lengthy statement, in which he said the case would be at an end 
іє Һе proved that the shares in question did not belong to him. In 
the years 1890 and 1891, having been very ill for some time, his 
friends advanced him money with which to start business. He went 
to the Argentine Republic, where he constructed the first electrical 
tramway. In the first year he cleared £50,000, and in the second 
made a fortune of £100,000. He proceeded to repay what had been 
lent him, for which he was thrust into prison 'on arriving in 
England in 1902. The prosecution accused him of being а 
company promoter, whereas, as a matter of fact, he was a victim of 
promoters, who had brought the present charges against him to 
prevent him from prosecuting them. He had sworn that he was 
worth between £300,000 and £400,000 in Buenos Ayres, but that 
did not prevent an affidavit from being filed stating that in his 

public examination he had declared that he had no assets whatever. 
- Asa matter of fact, he did not know even now what shares he was 
charged with stealing. He characterised this as a malicious 
prosecution, and said there was not a jot of evidence against him of 
any intent to defraud. His books spoke for themselves, and proved 
the very opposite to the theories which the prosecution had 
attempted to establish. He further alleged (says the Times report) 
that his bankruptcy had been brought about by false statements. 
Mr. Alderman Smallman again adjourned the case. 


Catalogues.—The Electric Welding Company, Limited, 
of 28, Basinghall Street, E.C., have brought out a new catalogue of 
electric welding machines and apparatus (Thomson process) for 
welding, tempering, annealing, brazing, forging and shaping metals. 
The advautages of the process are detailed, and some notes are 
given of industries in which it may be successfully applied. A 
number of interesting letters from users are printed, showing 
results which have been obtaiued with the Thomson apparatus. 

The Liverpool Electric Cable Company have published a new 
price list of their electric wires and cables. The tabulated matter 
is very clearly arranged, the general details being printed in a 
bright blue colour, and the prices neatly brought ont in red. The 
catalogue will be of service to users and purchasers of wires, cables, 
jointing materials, and so on. The patent Clincher cable clip is 
described. 

From the Klein Engineering Company, Limited, of 94, Market 
Street, Manchester, we have received a number of illustrated lists 
aud catalogues of their specialities, including vacuum pumps, air 
compressors, condensing plants, and cooling towers. ‘There is a 


large number of excellent illustrations, and a list of places and 
firms for which Klein’s plant bas been supplied. We learn that 
this company has received an order from the Manchester Corpora- 
tion for a battery of four water cooling towers, to deal with the 
water for condensing 120,000 Ibs. of stcam per hour, the eame being 
the largest of threc orders into which the Corporation decided to 
divide the lot of 10 towers required for their Stuart Street elec- 
tricity station. The same firm have during the present year 
received orders for condensing and water cooling plants to deal 
with about 600,000 lbs. per hour, in which are included the follow- 
ing :—Mancbester Corporation electricity station, 120,000 lbs. psr 
hour; Mexican Gas and Electric Supply Company, 110,000 lbs. per 
hour; Bolekow, Vaughan & Co. (steel works), 90,000 Ibs. per hour; 
South Lancashire Electric Tramways Company, 45,000 lbs. per 
hour; Bournemouth Corporation electricity station, 33,000 lbe. per 
hour; Bolton Textile Mill Company, Limited (cotton mill), 
30,000 lbs. per hour; Fletcher, Burrows & Co. (colliery), 20,000 Ibs. 
per hour. We understand that within about three years the com- 
pany has turned out condensing and cooling plants for dealing with 
1,500,000 lbs. of steam per hour, and it hardly needs to be said that 
engineers generally in this country are appreciating more than ever 
before the importance of condensing. 

Messrs. Mavor & Coulson, Limited, of Glasgow, have placed before 
us a beautifully got-up catalogue, with art paper, and illustrations 
describing very fully the electric bar coal-cutting machines (Hurd’s 
patent). A comparison of bar with disc machines is included. 

The Lahmeyer Electrical Company, Limited, has issued a new 
list, No. 14, of electrically-driven portable drills. Several illustra- 
tions show drills in operation, and sectional drawings detail their 
construction. 

Messrs. О. Berend & Co, Limited, have sent us copies of their 
new trade price liste, No. 26, Sections I. and IL, which refer fully 
to Hartmann & Braun's electro-magnetic instruments (switchboard 
pattern), also the Н. and M. moving-coil instruments. Both lists 
are well illustrated. 


Charges of Stealing.—We are informed that on 21st 
inst. at the Westminster Police Court, a wireman, named Stuart, 
and a labourer, named Vince, were charged with having stolen 
14 cwt. of old lead-covered wires from St. Matthew’s Church, 
Westminster, the property of Messrs. Eastlakes, Limited, of Cowley 


Street, Westminster. The prisoners admitted taking the material, 


and were fined £5 or in default one month's imprisonment. 


The Flame Are Lamp.—The Union Electric Company, 
Limited, of 151, Queen Victoria Street, E.C., have sent us a 
pamphlet, No. 1,454, briefly descriptive of this lamp, which they 
are now, after extensive practical trials, putting on the market. 


The following figures of tests have been supplied to us to demon- 


strate the increased candle-power of the direct-current lamp:— - 
FLAME Lamp. Oren Авс Lamp. 


Amperes. ean с.р. Amperes. Mean г.р. 
7 1,320 1 610 
9 1,700 9 895 
13 9,195 14 1,865 


The alternating-current lamp tests were as follow :— 


Frame Lampr. OPEN Arc Lame. 


Amperes, Mean с.р. Amperes. Mean с.р. 
12 1,061 12 410 
15 1,554 15 550 
18 ].8*3 18 680 


The open arc was taken for comparison owing to its higher efficiency 
than the enclosed. The voltages of the lamps are approximately 
the same in each case, in fact, we understand that the watt-con- 
sumption was identical. The candle-power is the mean hemi- 
spherical in Hefner candles. The light is difficult to describe—it is 
not the steel-white of an open arc, nor the yellow colour of some 
metallic arcs, but a light somewhere between, that gives a cheerful 
appearance to its surroundings. The lamp is of a special internal 
and external construction; it is claimed that, owing to the flame 
arc, the entire globe appears radiant. We recently inspected the 
lamp, and we shall deal with it more fully later. 


Boiler Test.—We have received some interesting 
particulars of a test recently made at the Belfast Corporation Elec- 
tricity Works, on a Babcock & Wilcox water-tube boiler fitted with 
the “ Bennis " stoker and self-cleaning compressed air furnace. The 
results were briefly as follows :— 


Duration of trial .. 8 ps 80 T .. 5} hours, 

Calorific value of coal by calorimeter .. 14,049 B. Th. U. per Ib. 
Heating surface of boiler.. as T .. 4,228 sq. ft. 

Grate surface m is i . 50 sq. ft. 

Ratio of heating to grate surface 84:56 : 1. 

Steam pressure by gauge (average) 161:4 lbs. per sq. in. 


Average temperature of superheated steam leaving 


boiler  .. s - zi 25 А 525 F 
Number of degrees F. of superheat .. oe . 154 
Feed-water temperature (average) ва . 065 F. 
Total fuel burnt АЕ" МИ "T 9,248 lbs 
Fuel burnt per sq. ft. of grate per hour 85:2 lbs 


Percentage of carbonic acid in flue gases leaving 
boiler (average) : .. 14:6 per cent. 


Actual conditions From and at 212 F. 


Total water evaporated . 92,000 Ibs. 110,565°6 Ibs. 
Water evaporated per hour 17.523:8 Ibs. 21,060-1 lbs. 
Water evaporated per sq. ft. of i 
boiler heating surface per hour 4*11 lbs, 4 98 Ibs. 
Water evaporated per Ib. of coal 9:95 Ibs. 11:96 lbs. 


Thermal efticiency of boilers with Bennis stoker and furnace | 82:23 per cent. 
Thermal m 11 a including superheat 574^ 5 
The results speak for themselves. 'The remarkably high efficiency, 
combined with the very rapid evaporation, constitutes, we believe, 
an entirelyinew record, highly creditable to both Messrs. Babcock 
and Wilcox, and Messr-. Bennis & Co., Limited. 
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Eleetric Pumping Plant at Eldon Colliery.— 
Messrs. Ernest Scott & Mountain, Limited, Newcastle-on-Tyne, 
have recently completed an electric pumping plant for the South 
Durham Coal Company for their Eldon Colliery, this .plant being 
one of the largest of its type in the kingdom. The plant consists 
of a compound coupled horizontal engine, with high pressure 
cylinder 18 in. low pressure cylinder 30 in., by 40 in. stroke, 
running at 80 revolutions per minute, and capable of giving 
440 LH.P. with а steam pressure of 100 lbs. per sq. іп. This engine 
is used for driving the pumps at present installed, and has sufficient 
capacity for driving a third set of pumps which it is proposed to 
place at the 600 ft. level, and also the dynamos for working the 
coal-cutting machines. The engine drives by cotton ropes on to a 
"Scott & Mountain” over-compounded multipolar generator of 
their latest type, the machine being constructed to give an output 
of 220 Kw. at an E. M. F. of 500 volta on open circuit, or 550 volts 
at full load when running at a speed of 400 revolutions per 
minute. The dynamo is fitted with an extended bedplate with outer 
bearing, the pulley shaft being independent from the armature 
shaft and coupled by turned steel bolts. The current from the 
dynamo is taken to a main switchboard, on which the usual instru- 
ments are fitted, i.c., amperemeter and voltmeter, also an overload 
circuit breaker and shunt regulator. The generating 
machinery is placed At the Harry pit, the current being 
taken to the John Henry pit, a distance of half a mile, 
by overhead conductors consisting of four cables, each 
composed of 19 wires No. 11 S.W.G. run on poles with 
insulators. At tbis point it is taken down the shaft 
through heavily insulated and armoured cables to the 
pump room, the length of the shaft cables being 150 
yards each. In the pump room there are two sets of 
the firm's tbree-throw ram pumps with rams 11 in. 
diameter by 18 in. stroke, each pump delivering 500 . 
gallons per minute, or collectively 1,000 gallons, 
against a head of about 400 ft. when running at a 
speed of from 27 to 28 revolutions per minute. The 
pumps are of the firm's latest design, with gun-metal 
rams, independent pump barrels, valve boxes and con- 
necting pipes. The two motors are each of Scott and 
Mountain’s four-pole type, with extended bedplates F 
capable of developing 120 effective н.р. each at а z 
speed of about 450 revolutions per minute. These A ) 
motors drive by cotton ropes on to the pumps, which 
system of driving takes all jar off the motor arma- E 
ture. The plant has now been constantly at work for 3 
over two months, and we learn that in order to prove 
the efficiency an exhaustive set of tests have been 
made with the following satisfactory results: One 
boiler, 30 ft. long by 7 ft. diameter, of the Lancashire 
type, was easily capable of supplying steam to 
the engines when driving the two sets of pumps to their full 
capacity, and the coal consumption was 906 lbs. per hour, the coal 
being of ordinary quality. The pumps delivered 64:8 gallons of 
water against a head of about 40J ft. per lb. of coal used in the 
boilers. The efficiency between the actual electrical output at the 
dynamo terminals and the horse-power in the water pumped, the 
pumps being a distance of 1,000 yards from the generator, was 727 
per cent. The efficiency between the electrical horse-power 
at the motor terminals and the actual horse-power in the 
water pumped was 77°4 per cent. The efficiency of the motors 
was 91 per cent. The efficiency of the pumps, i.e, the difference 
between the actual horse-power applied at the motor shaft and the 
horse-power in the water delivered, was 85 per cent. The high 
efficiency of the pumps is due no doubt to their low speed, and 
also to the use of machine-cut gearing throughout and the very 
large valves used, but although this efficiency is high, no 
doubt a still higher efficiency would be obtained against greater 
heads. 


Hiko.— This is an American commutator composition, 
sold by the Electrical Appliances Syndicate, Limited, Liverpool. 
We have had it tested for some time on commutators, and learn 
that it is very useful for cleaning them—the principal property 
claimed for it by the makers. It is a non-conductor, and is said to 
be equaHy effective with copper and carbon brushes. 


Trade Announcements.—We are informed that the 
Iroquois Machine Company has just been incorporated as a New 
York company to manufacture new and improved wire-drawing 
machinery, which, it is claimed, will materially reduce the cost of 
producing wire. They will also manufacture a full line of auto- 
matic and plain drop hammers, swaging machines, rolling mills, 
roller bearings, and grinding machines. They have purchased the 
plant and business of the Univereal Machine Company, located at 
Providence. d 

Messrs. De Puydt & Poncin, of Marion Street, Birkenhead, ask 
us to state that their Birkenhead office and a portion of the works 
having been destroyed by fire, they will be glad if firms with whom 
they have bad business relations will send duplicate copies of their 
catalogues, &c. 

Messrs. Easton & Co., Limited, announce that, having now com- 
pleted the reorganisation of their electric and hydraulic lift depart- 
ment, they have placed the sales branch in cbarge of Mr. 
P. Ibboteon Unwin, who has had great experience with this class of 
work, and they are now in a position to supply not only the large- 
sized lifts which have always been a feature with them, but also 
for small lifts suitable for hotels, offices, private houses, &c. 

Messers. Ernest Scott & Mountain, Limited, of Newcastle-upon- 
Tyne, notify that their works will be closed from Thursday night, 
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28th inst, until Wednesday morning, April 2nd, for Easter 
holidays. : 


Electrically-Driven Compressors.— Messrs. Reavell 
and Co., Limited, of Ipswich, have issued circulars describing their 
small compressors. The electrically-driven type is being supplied 
to electric lighting and power stations. It is of the patented duplex 
type, and has a capacity of 18 cub. ft. of free air per minute. It is 
driven by a motor of the enclosed type, of 1j to 2 E. p., depending 
on the delivery pressure. The frame of the compressor is designed 
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ELECTRICALLY-DBIVEN COMPRESSOR. | 


so as to form an air reservoir, and is fitted with relief valve, drain 
cock, and outlet connection screwed 1 in. gas. The.base of the 
compressor is extended to carry the motor, which -runs at about 
1,230 revolutions per minute, and drives the compressor at 400 
revolutions per minute through gear-wheels, the pinion being of 
raw hide, and the spur-wheel of cast-iron, machined from a solid 
blank. The gears are protected by a neat planished steel case. The 
mctors are supplied to suit any desired voltage. The machine is 
designed for delivery pressures up to 30 lbs. per sy. in., and is 
usually worked at 15 to 20 lbs. pressure. 


The Keighley Lamp Pillar and Switch.—The 
Keighley Electrical Engineering Company, Limited, of Vulcan 


Works, Keighley, are manufacturing a lamp pillar switch on a new 


= 
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Fia 
principle for incandescent street lighting. It isa water-tight quick- 


break double-pole switch combined with a double-pole fuse, and it 
is said to be impossible for any arcing to take place inside the 
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switch. Perfect insulation of the switch parts and case is claimed. 
For renewing the fuse, the switchblock, which carries the fuses, is 
withdrawn from the case entirely, thus assuring absolute safety to 
the attendant and impossibility of short circuit between terminals 
inside the switch. We learn that the switches have been tested 
up to 10 times their normal capacity on short circuit without the 
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slightest injury. Fig. 1 gives a general idea of the appearance of 


the switch; fig. 2 shows it fixed in position; and fig. 3 illustrates 
the parts. 


The O. K. Meter.—We illustrate herewith the type O. K. 
ampere-hour meter of the B. T. H. Co. for continuous current 
circuits. The makers have introduced this meter to meet the 
demand for an inexpensive ampere-hour meter of small capacity 
and great accuracy. It is constructed for use on two and thmee- 
wire continuous-current circuits only, and for capacities of 


THE О.К. METER. 


15 amperes and under. The registering mechanism of the O.K. 
meter is so adjusted as to be read directly in xw.-hours on the 
usual dial, the volts on the circuit averaging the number 
stamped on the nameplate. The armature or movable part is 
made as light as possible, so as to reduce to a minimum the 
wear on the bearing jewel and pivot. 'The meter is said to be 
practically independent of temperature variation. The meter 
is entirely enclosed in a dust-proof cover, and all parts are 


protected from mechanical injury. The cover is arranged in 
such a manner as to permit of connections being made and sealed 
without exposing the measuring mechanism. All parts are properly 
insulated, so that the danger from a ground is eliminated. There is 
approximately one-half a volt drop due to the instrument resist- 
ance with full load, and so the loss of energy from this source is 
negligible. The motor starts with 1 per cent. of the full load 
current or less, thus ensuring a high degree of accuracy on the 
smallest loads (one 5-c.P. lamp) which the instrument is expected 
to record. The О.К. ampere-hour meters are manufactured for 
use on constant potential continuous current two and three-wire 
circuits, in capacities of 1, 2, 3, 5, 10 and 15 amperes for any 
required voltage. 


The “Airedale” Patent Heater.—This new heater, 
though not yet in use in electrical stations, is becoming known 
amongst some of the best electrical contractors, and several 
plants are now being put forward in various tenders. We lear, 
however, that every plant which has been supplied has given entire 
satisfaction, and one special instance which may be cited is the 
Birmingham Corporation's Rubery Asylum, where a 500-gallon size 
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THE “AIREDALE” PATENT HEATER. 


was supplied some nine months since. The “ Airedale " heater 1$ 
clajmed to be a very effective type, and it is made by Mr. John 
Barrett, of Eastburn Foundry, Crosshills, Keighley, the apparatus 
being constructed in accordance with the patent of Mr. G. Green. 
The construction of the apparatus is clearly shown in the accom- 
pany ing illustration. The supply of exhaust steam enters the vessel 
at the top into a dome-shaped chamber, from whence it passes 
downwards through a series of straight solid drawn brass 
tubes into a chamber at the bottom before escaping into 
the atmosphere or passing forward to the condenser. я 
dome-shaped chamber and the tubes are contained in an outer 
vessel, through which the feed water circulates, entering at the 
bottom and leaving at the top, so as to move in a direction opposite 
to the flow of the steam, In order to ensure perfect freedom for the 
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ex ion and contraction of the tubes, and thus avoid the risk of 
} which occurs when the tubes are held rigidly between two 
tube plates, the whole of the tubes and dome-shaped chamber at the 
top, to which they are attached, are perfectly free to move at their 
upper end. This is effected by means of a short neck at the top of 
the dome chamber, which slides freely in a gland (as shown in the 
illustration), this gland being packed with an elastic packing which, 
while allowing freedom for the variation of the length of the tubes 
owing to expansion and contraction, forms a steam and water-tight 
joint. The special feature of the heater, however, consists of a 
patent spiral deflector which is inserted within each tube, and 
which is indicated in the illustration by the one shown in section. 
By the aid of this deflector, the core of steam passing through the 
tube is compelled to acquire a rotary motion at great velocity, which, 
owing to the centrifugal force, throws the steam into close contact 
with the surface of the tube, sweeping from the surface the drops of 
condensed steam which naturally collect on the interior of the tubes 
asa result of the heat abstracted by the feed. This permits of a 
rapid transfer of heat from the steam to the water, and it has been 
found that a tube fitted by a deflector in this way shows an 
efficiency twice as great as a plain tube without the deflector. In 
other words, a tube 2 ft. long fitted with the deflector will transmit 
the same amount of heat in a given time as a similar tube 
4 ft. long without the deflector. The following particulars have 
been furnished of a test which were made some time since, and 
which will serve to illustrate the difference in question. The test 
was made upon an actual heater designed with sufficient heating 
surface (as is allowed in ordinary practice) to heat 200 gallons per 
hour to about 200° F. when working with ordinary straight tubes 
without deflectors. The heater shell in both cases was filled with 
water at 70° F., then steam was supplied through а }-in. pipe at 
312° Е. at equal velocity in each test, and the temperature of the 
water in each case waa as follows :— 


Without deflectors. 

Temp. at start 70^ F. 
Temp. in 184 minutes 180° F. 
Temp. in 21} minutes 190^ F. 
Temp. in minutes 200° F. 


With detiectors. 
Temp. at start 70° F. 
Temp. in 21 minutes 180° F. 
Temp. in 8 minutes 190° F. 
Temp. in 5 minutes 200° F. 


The temperature in each case was taken at the surface of the water 
in the shell, and all the steam was condensed in the tubes when the 
deflectors were used, whereas when deflectors were not fitted a 
great portion of the steam passed through the tubes without in any 
way heating the water. The above experiment is claimed to show 
that such an apparatus is more compact, and relatively more effi- 
cient, than is possible with a heater with plain tube surface. In 
fact, the test apparatus designed for 200 gallons with plain tubes 
was put down some 15 months since at the works of Messrs. John 


White & Son, Limited, curriers, of Bingley, Yorks., under guarantee - 


that, with the deflectors fitted, it would heat 400 gallons of water 
per hour, and this, we understand, it continues to do to this day, 
heating the water to a temperature of 203° Е. after ing through 
about 30 ft. of 1j-in. pipe uncovered, whilst indicator diagrams 
show that no appreciable back pressure is put upon the engine. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—A large private electric power plant has been 
put down by Messrs. Andrew Lowson, Limited, to drive their flax- 
spinning mills, the generating plant, supplied by the British 
Schuckert Electric Company, having a capacity of 1,000 н.р. 

The power station consists of three Lancashire boilers by Mesars. 
J. Carmichael & Co., Limited, Dundee, supplying steam at 160 lbs. 

ressure. The engine is by Messrs. Willans & Robinson, Limited, 

y, and is of the three-crank compound type, running 

at 270 revolutions per minute. The work has been done 
under the supervision of Mr. R. D. Munro, Glasgow. 


Aston.—The D.C. has coneidered the tenders for the 
erection of a generating station and cables, and has accepted those 
" os electrical firms, representing in the aggregate the sum of 

2,970. 


Blackburn.—The Corporation was last week fined 
408, and costs on a prosecation of the borough medical officer, for 
allowing the chimney of ita electricity works to emit black smoke. 


Bristol.— A report is before the T.C. recommending the 
extension of the public electric lighting by means of 366 arc lamps, 
costing £14 10s. per lamp per annum. If these are installed, 
however, the Electrical Committee undertakes to reduce the price 
charged for 310 existing arc lamps by £2 each; deducting also thc 
cost of gas for 555 gas lamps replaced, the net increase in expendi- 
ture amounts to £2,783 per annum. 


Brighton.—On the advice of Mr. Wright, the consult- 

electrical engineer, who stated that the tramway plant wis 
y loaded and at times considerably overloaded, the Corporation 
has decided to double the present capacity by installing a 325-k w. 


"battery, which will be of permanent use when the Southwick supply 
is available. Application will be made to the L.G.B. for sanction 
to borrow £5,500 for the purpose. 


The resident electrical engineer (Mr. Christie) has asked the Council's — 
approval to the following annual rentals for the hiring out of motors. 
The figures are based on approximately 15 per cent. of the total 
cost of the motors, and larger motors would be quoted for on the 
same basis:— 


Annual rental for standard motors payable 


H.P. quarterly in advance. 
4 LE е ee ee es 1 15 0 
1 5 0 
5 ee oe eo ee ee ee 6 10 0 
` 10 ee ee ee ee a. 0 ee 10 0 0 
15 e ee ee ee . 12 0 0 


Broughty Ferry.—The T.C. has decided to proceed with 


, the erection of an electricity works, to the plans of Mr. G. Balfour 


of Dundee. 


Chatham.—The new electric cars that are just about to 
run at Chatham and New Brompton, under the direction of the 
Chatham and District Electric Tramways Company, have arrived at 
the car-shed, near the generating station at Luton. They were 
manufactured by Mesars. Milnes, and are double-deckers to carry . 
24 passengers inside and 26 out. They have the reversed staircase. 
The generating station is not yet quite complete, but it will be in 
a few weeks. An automatic “cut-off” system, by which the 
current can be instantly interrupted in the case of a wire snapping, 
has been adopted. 


4 


Finchley.—The U.D.C. has approved of the estimates 
prepared by the electrical engineer for electricity works as follows :— 
Buildings, £8,000; machinery, £10,600; mains, £14,150; sundries, 
£2,250 ; total, £35,000. Applicatiqn is to be made to the L.G.B. 
for sanction to a loan. 


Glasgow.— Reporting to the Electricity Committee as to 


. the closing of Waterloo Street station and the purchase of additional 


plant for Pollokshaws Road station, Mr. Chamen stated that the 
Waterloo Street plant, which is represented by the present book 
value of £29,327, could be sold for £13,850. The capital expenditure 
required to replace this would be £17,937, making a net increase to 
the present capital expenditure of £4,087. The Committee recom- 
mended that the offer of Mesers. Willans & Robingon for two new 
engines of 2,400 н.р. each and dynamos for £24,074 be accepted, the 
firm to purchase certain plant at Waterloo Street; that the 
Waterloo Street premises be discontinued as a generating station, 
and that tenders for the remaining plant for next winter's require- 
ments be advertised for. 


Mr. Chamen points out that the cost of wages in running 
Waterloo Street works, apart from repairs, amounts to about £2,000 
per annum. If the Waterloo Street plant were replaced by new 
plant in Pollokshaws Road station, the saving would amount to 
about £1,735 per annum. The Sub-Committee on Works recom- 
mended that an offer by Nobel’s Explosives Company, Limited, 
to purchase two steam dynamos with one spare armature and 
stop and exhaust valves for the sum of £675 be accepted. 
The original cost of this plant was £1,615, but it has been 
written down to £906. The report was adopted by the Council, and 
Messrs. Willans & Robinson’s tender for the two new engines is 
to be accepted, on condition that the 11 engines and certain dynamos 
at present in Waterloo Street Station be purchased by them for 
£8,036. | 


During the debate Bailie Maclay stated that his sub-committee 
had been conferring with the Tramways Committee, as he under- 
stood they had a considerable amount of surplus power, and he was 
of opinion that the two departments could help each other 
considerably. Papers and partioulars regarding this matter, as 
well as the abandonment of Waterloo Street Station, would be laid 
on the table, and opportunity given for discussion before any steps 
were taken. s3 | 


New feeders are to be laid in Abbotsford Place and South Portland 
Street. 


Govan.—The T.C. has adopted the following scale of 
charges for the year 1901—1902:— Lighting, ordinary consumers, 
6d. per unit for the first hour's use of the maximum demand, and 
ld. per unit afterwards; domestic consumers, theatres, halls, &c., 
34d. per unit; churches, 3d. per unit; stair lighting, 5-е.р., £1 58. ; 
8-c.P., £1 7s. 6d. ; 16-с.р., £1 17s. 6d. per annum. Power, 14. per 
unit. 


Hythe.—The Folkestone Electric Supply Company has 
taken over the Hythe Prov. Order, and will light the streets at 3d. 
per unit. For power purposes the price is 4d. per unit, and for 
private lighting 7d. 


Kingston.—At a meeting of ratepayers, the extension of 
arc lighting in the main streets has been condemned, and a resolution 
was carried calling upon the T.C. to consider the whole question of 
public and private electricity supply. 
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Kiuning Park.—The electric lighting of the rtreets of 
this borough was inaugurated on 19th inst. The supply is obtained 
from the Glasgow Corporation electricity station at Pollokshaws 
Row. 


London.—L.C.C.—The Council has granted an applica- 
tion from the Islington B.C. for sanction to the borrowing of 
£10,438, the balance of actual expenditure on the building of the 
Eden Grove electric lighting station over the amounts formerly 
sanctioned. 


Lowestoft.—A L. G. B. inquiry concerning the applica- 
tion of the Town Council to borrow £7,143 for works connected 
with the electric lighting undertaking was held last week before 
Mr. J. C. Pottinger, M.Inst.C.E., one of the Board's inspectors. It 
was stated that £5,700 represented a new 500-Kw. set, alterations of 
switchboard, &c., and £1,400 was for a condensing plant. Mr. G. A. 
Bruce, resident electrical engineer, stated that they had at present 
the equivalent of 10,400 8-с.р. lamps on their mains, and applica- 
tious for nearly 1,700 lamps. 


i^ Medomsley.—The Parish Council has resolved to light 
the village with electricity instead of gas, providingi satisfactory 
terms can be arranged with the Consett Iron Company. 


Ross.—It has been definitely decided to start the Ross 
Electric Ligbt and Power Company, Limited ; and the tender of the 
India-rubber, Gutta-percha, and Telegraph Works Company, Limited, 
of Silvertown, for plant and machinery, has been accepted. 


Southport,—The Corporation bas decid:d to make the 
rame charge for special illuminations for the Coronation as at the 
time of the Diamond Jubilee. No matfer how long the decorations 
are kept lighted, the charge will be àd. per lamp per night up to 
12 o'clock. The Pier authorities bave azreed to take 7,500 units 
per annum at 4d. per unit. * ; 


Nlough.—An inquiry was held at the B. of T. last week 
in reference to an application by the Slough U.D.C. for a prov. 
order to supply electricity in Slough and Datchet. 


Sutton.—The Sutton Lighting and Power Distribution 
Company, which acquired the U.D.C.'s prov. order, bas commenced 
tupplying customers, who aré increasing in number daily. The 
installation includes two 300-1. Babcock & Wilcox boilers and 
water-softeniug plant; the engine is of the Brush Universal type, 
and the generator, a Brush inductor alternator, is of 150-xw. 
output. A similar engine and geuerator is kept in reserve. The 
current is generated at 2,000 volts and transformed to 200 volts for 
distribution. Ample space is provided for doubling the whole of 


the plant, if necessary. The charge for energy is 7d. and 2d., ор. 


the maximum demand system. 


Spain.— The Sociedad Minera de Mercadal has lately 
put down an electric power plant at its iron ore and calamine 
mines near Torrelavega, Spain. The water-power of a fall on the 
River Besaya is utilised, the power generated being used to drive 
the ore-wsshing plant and for the operation of three electric 
locomotives, which are at present bauling about 1,000 tons of o 
per day. i 

A projcct is under consideration to put down a plant to utilise a 
waterfall abont 10 kilometres from Ferrol, in the generation of 
electric energy for lighting purposes in the town and arsenal of 
Ferrol. 


Sudbury.—The T.C. has decided to- proceed with the 
electric lighting of the town at a cost not to exceed £12,000. Mr. 
W. C. C. Hawtayne is the consulting engineer. 


Whitehead (Co. Antrim).—At a public meeting of the 
ratepayers of Whitehead on 17th inst., steps were taken to promote 
a limited company for the purpose of lighting the town with elec- 
tricity. A committee was appointed to take charge cf the matter. 
Whitehead is a rising town on Belfast Lough, about eivht miles 
from Belfast. 


^. 


ELECTRIC TRACTION NOTES. 


Birkdale.— On Friday evening (21st) the D.C. gave 
their consent to a recommendation that the Southport ‘Tramways 


Comrany should be empowered to take electric power from the 


Southport Corporation for traction purposes. А trial run will take 
. place over the line from Lalworth Road to Birkdale Station, and the 
Board of Trade inspection was to take place on Wednesday (26th). 
The supply of power from the Soutbport Corporation will be con- 
tinued till June 3 th, when it ів anticipated the generating station 
n Shaftesbury Read will be able to supply. 


Bournemouth,—On 10th iust. a light. railways inquiry 
was held at Bournemouth respecting tbe application of the Poole 
and District E.T. Company for an order for an extension of their 
exist ing line from Bourne Valley Pottery through Parkestone proper 
to the junction at Brown Bottom Corner. Mr. S. Morse, for the 
promoters, said that the line would be 1 mile 6 furlongs long, and 
on a 3 ft. G iu. gauge, worked on the trolley system. Кода widen- 
lugs аге proposed at three places. Evidence having been given in 
support of the schen e, voice was given to the opposition. of the 
railway companies and of property owners. 


Bridlington.—The B. of T. has granted an extension for 
six months of the order for the Bridlington and Flamborough Light 
Railway, on condition that the promoters at the end of six months 
are able to carry out the order. 


Canada. — The largest electric railway project yet 
launched in Canada was sanctioned by the Railway Committee of 
the Ontario Legislature when the Cornwall and Toronto Bill, 
providing for the building of a line along the lake front from Corn- 
wall to Toronto, came up for consideration. The company proposes 
to build a trunk line 350 miles long, and branches at various pointe, 
including one from Brockville to Ottawa as far as 30 miles back 
from the main line. ` 


Carshalton.— The U. D. C. is supporting the B. E. T. 
Company's tramway scheme on the various grounds of cleanliness, 
reduced rates, and improved roads. 


Dundee.—The Tramway Committee has resolved to 
expend £9,000 on the extension of the electrical station. 


Isle of Man.—It is reported at Liverpool that а new 
company will shortly be placed before the public, formed for the 
purpose of taking over the electric tramways between Douglas and 
Laxey, Ramsey, and Snaefell. Mr. Ernest Schenk, of London, will 
be the managing director. 


Liverpool.—4À Coroner’s inquiry took place at Liver- 
pool on Saturday, respecting the death of a child named Welch, 
aged six years, who was knocked down by a tramcar and killed 
when crossing the road in Heyworth Street on the previous 
Thursday cvening. Mr. Б. C. Bellamy, general manager of the 
Liverpool electric tramways, who was called with other witnesses, 
stated that the life guard ou tbe car was of the kind known as the 
“shelf” guard. It was composed of wire netting, во arranged as to 
lift obstructions off the track. It had been found a very effective 
guard. That was the first accident of tbe kind which there had 
been since May of last year, and during the time, guards of that 
class had proved effective in 31 cases in which persons had been 
saved from injury or destruction by means of it. The Coroner 
remarked that the car was liable to jump, and asked if that would 
not raise the front of the lifeguard, and allow the child to fall 
underneath. Mr. Bellamy replied that it was ao. That was one 
objection to the guard, aud the Tramways Committee bad decided 
to change it. A hundred of the cars were now fitted with what 
was known as the “plough” guard, and the fitting of another 
hundred cara with the guard was proceeding. In his judgment, 
witness believed that any guard designed for picking up a body 
would fail occasionally. He thought the plough the best, for with 
it, it would be impossible for anyone to get into the position in 
which the child had got. 'The plough would clear any obstruction 
from the track; at the same time the "shelf" guard had been 
approved by the Board of Trade. Since the accident in May last, 
the Liverpool electric tramways had carried nearly 90 millions of 
passengers with a mileage of nine millions, without any accident of 
the kind occurring. The jury returned a verdict of “Accidental 
death.” They exonerated the driver from blame, and recommended 
that the “shelf” style of lifeguards should be speedily superseded 
on all cars. 


Middlesex.—Last week an inquiry was held by the 
Light Railway Commissioners at Hounslow into. an application by 
the London United Tramways, Limited, for certain additional lines 
in Middlesex. The proposed lines would form a north and south 
connection between the points of the main trunk lines of electric 
tramways radiating from Shepherd’s Bush and Hammersmith, join- 
ing up Southall, Hounslow, Twickenham, and Hampton, and giving 
access to Sunbury and Hampton Court. Mr. Balfour Browne, K.C., 
who appeared for the promoters, said, says the Times, that the lines 
mentioned were strack out of a scheme submitted by the promoters 
last year in order that more complete estimates might be prepared 
as to the additional widenings. But the local authorities whose 
districts were traversed now refused to be bound by the agreements 
of last year, and demanded much additional expenditure on im- 
provements, and the Middlesex County Council also demanded that 
the roads should be made 50 ft. wide throughout. In these circum- 
stances the promoters must withdraw the Southall to Hounslow and 
Sunbury to Hampton lines, as the average cost per mile would be 
£75,000, which was quite prohibitive for tramways through rural 
districts. These sections of the line were therefore withdrawn. 
The connection of the Hounslow and Twickenham lines with Sun- 
bury and Kempton Park was sanctioned, subject to the approval of 
the Board of Trade. 


Middleton.—Major Druitt and Mr. Trotter made a 
B. of. T. inspection of the Middleton and Chadderton tramways, 
owned by the B.E.T. Company, on Friday last. The whole length 
of the company’s line in the Chadderton and Middleton townships 
is a little over 8 miles. The inspectors expressed satisfaction with 
the undertaking. к 


Royton.—The D.C. and the Crompton D.C., who are 
acting jointly with respect to their electricity and. tramway 
schemes, have appointed Mr. R. P. Wilson, of Westminster, as their 
engineer. 

Mr. More, jun., C. E., of Edinburgh, has been appointed to make 
a valuation of the Bury, Rochdale and Oldham. Steam Tramway 
Company's undertaking withthe idea of purchase. The company’s 
trams run through the Royton district, and the D.C. have already 
obtained the necessary powers for the construction of electric tram- 
ways within the township. 


- 
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Wallasey. — The second and third routes of the 
Wallasey electric tramways were opened on Wednesday last week 
by Mr. W. G. Ellery, chairman of the District Council, and the 
members of the Council. At the luncheon which followed, Dr. 
Napier, chairman of the Tramways Committee, said that Mr. Ellery 
had laid the first rail of the system on June 24th last, so they had 
completed most of the system well within nine months, and three 
weeks earlier than the stipulated time. The whole of the track had 
been laid by the Council, and this had saved a great deal both in 
time and expense, while the original estimates of Mr. Travers, their 
engineer, bad not been exceeded. All materials had been purchased 
in this country, and he was aure none better could have been obtained 
anywhere. The principal contractors for the work have been 


Messrs. J. Н. Vicars, Nottingham (buildings), Lancashire Dynamo 


ааа Motor Company, Limited (engines and dynamos), Dick, Kerr 
40d Co. (cars), British Insulated Wire Company (cables), and R. W. 
Blackwell & Co. (overhead equipment). 


West Bromwich.—The Corporation has received the 
B. of T. approval to the loan for the reconstruction and electrical 
equipment of the tramways. 


— 


TELEGRAPH AND TELEPHONE NOTES. 


A Dutch-German Cable Scheme,— The Times corre- 
spondent at the Hague says that the Dutch Government has sub- 
mitted for approval of the States-General a telegraphie convention 
with Germany providing for a joint subsidy for telegraph cables to 
the Dutch colonies in the Far East. It is proposed to connect 
Menado, in the Celebes, with the American cable which is to connect 
the West Coast of North America with the Philippine Islands, vid 
the Pelew Islands, which will also be connected with Shanghai. 
The importance of the convention lies in the fact that communica- 
tion will thereby be established with Europe by way of America, 
and by cables belonging to companies of various nationalities. 


The Pacific Cable.—lteuter telegraphs from Wellington 
that the cable steamer Anglia, engaged in laying the Pacific cable, 
has reached Doubiless Bay, thus completing the Australia—New 
Zealand section of the linc. 


Telegraph Rates to the East.—It is stated that the 
German Post Office authorities have concluded an agreemcat with 
the German Marine Telegraph Company, the Indo-European Tele- 
graph Company, and the other cable companics concerned in regard 
to a reduction in the rates charged for the transmission of Press 
messages between Germany and China. The ‘new charge, which 
came into force on the 15th inst., amounts to 1s. 11d. per word, as 
vompared with 5s. 9d. hitherto, and telegrams can only be forwarded 
rid Emden, Vigo, Madras, or vid Bushire and Madras. 


Telegraphs to the Far East.—A Parliamentary paper 
was issued on Saturday containing the terms of the convention 
between the United Kingdom and Persia, extending the system of 
telegraphic communication between Europe and India through 
Persia. The convention, which was signed at Teheran on May 16th, 
1901, provides that in addition to the present line of telegraph 
from Teheran to Bushire and submarine cable thence to India, 
already established in virtue of previous treaties, a three-wire line 
of telegraph should be constructed by the Persian Government from 
Kashan to the Baluchistan frontier, vid Yezd and Kerman, travers- 
ing, wherever possible, inhabited districts. The Times says that 
the line is to be built under the direction and supervision of the 
British telegraph staff now controlling the international line in 
Persia. The Persian Government agrees to lease the use and the 
transit revenue of the line, which isits property, when complete, to 
the Indo-European Telegraph Department at a rental of 4 per cent. 
on the capital expended on its construction, three-quarters of such 
rental to be retained by the British Government, to recoup them for 
the advances made, and one-quarter, subject to a minimum of 
25,000f., to be paid annually to the Persian Government in two 
half-yearly instalments. It is understood that, should the Persian 
Government's quarter share of the rental exceed 25,000f., such 
excess should belong to the Persian Treasury. ‘lhe maintenance 
of the line, including repairs and the appointment, control, and 
payment of the line guards, who must Le Persian subjects, shall 
romain in the hands of the British director and staff, the cost being 
defrayed by the British Government. The duties of the telegraph 
inspectors and line guards are strictly confined to repairing and 
maintaining the line. 


Wireless Telegraphy.—The Z^;press quotes the Berlin | 


correspondent of the New York Herald as stating that the German 
Emperor, in issuing the special order giving unstinted praise to the 
Slaby-Arco wireless telegraphic system, intended it as a reply to 
the alleged discourtesy of the Marconi officials on the Nantucket 
lightship, who, во the story goes, refused to pick up messages from 
the Deutschland, which was equipped with the Slaby-Arco system. 
The Imperial order further commands all vessels in the Navy to 
carry the Slaby-Arco system, and consequently the Marconi Com- 
pany, which claims a monopoly of rights all over the Continent, will 
have to bring an action against the German Government should 
it be desirous of contesting the rights of the Slaby-Arco system. 

The report that the Marconi station at Nantucket had refused to 
receive messages transmitted from the German liner Deutschland 
by the Slaby-Arco apparatus, and that in consequence the German 
Emperor has placed an embargo upon the use of the Marconi 


are wanted by the E.L. Committee. 


system, is declared to be incorrect. A News Agency says 
that the Deutschland tried to get into communication with the 
Nantucket installation, but that none of the messages sent out from 
the liner reached the lightship. Even if they had reached the 
lightship, the Marconi operators would not have sent on the 
messages or replied to them, as the controllers of the system think 
it desirable that there should be a uniform system of wireless 
telegraphy for all shipping purposes. 

The Central News New York correspondent says that the steam- 
ship Campania on arriving there on 22nd inst. reported that in 
mid-ocean the Campania tried to reach by wireless signals the liner 
Lucania, which was ing towards England. The signals failed; 
but were caught by the steamship Philadelphia, which, acting as inter- 
mediary, transmitted several messages between the two Cunarders. 

It is reported that preliminary investigations have been under- 
taken with the concurrence of the French Government by the 
"Société Francais des Telegraphs sans Fil" with a view to the 
establishment of.wireless telegraphic communication between Gabes, 
on the coast of Tunis, and the French possessions at Lake Chad. 

The Morning Advertiser says ithat Marconi has selected Table 
Head, Glace Bay, as the site of his Nova Scotia station. On 
his informing the Town Council that the electric sparks from the 
tram trolley would injure his system, that body has guaranteed to 
keep the tram one-third of a mile from the proposed station for 
five years, Signor Marconi says that the station will be complete 
in three months, and that contracts have been awarded for its 
construction. . 

It is reported that Marconi has signed his contract with the 
Canadian Government. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Barcelona, —April 7th. The Port and Docks Board of 


Barcelona will on this date consider tenders for supply and instal- 
lation of machinery, geared by electricity for the loadiog aud un- 
loadiag of merchandise, and the establishment of the necessary 
conduits, as well as the installation of electric light. 


Bedford.—April 3rd. 
transformers for the Corporation. . 
21st. 


Bermondsey.— pril 14th. Arc lamp columns, meters, 
oils, incandescent lamps, cables, meter-boards and stores for the 
electricity and destructor works. See Official Notices to-day. 


Bexley.—April 218, and 28th. Tram rails, fishplates, &c. 
also engines, alternators, and dynamos, for the U.D.C. See 
“ Official Notices" to-day. 


Devonport.—April 16th. Permanent way, bonding, 
&c., for over three miles of track for the Corporation. Bee 
“ Official Notices" March 14th. 


Edinburgh.—March 31st. 
pipes, also road box frames, covers, &c. 
March 14th. 


Falkirk.—April 12th. Three 100-K w. steam dynamos 
(vertical enclosed high speed engines) for the electricity scheme. 
See Official Notices" to-day. 


Hackney.—April 9th. Three water-tube boilers, water 
softener, &c., for the electricity works. See ‘Official Notices 
February 28th. | А 

Italy.—April 8th. Tenders’ are being invited until 
April 8th by the municipal authorities of Maddaloni (province of 
Caserta) for.the establishment of a central electric lighting station 
in the town. ` | 


London.—<April 23rd. High and low-pressure switch- 
boards at the Grove Road generating station of the Central Electric 
Supply Company. See “ Official Notices " to-day. 

Maidenhead.—April 4th. “ Easy wiring” proposals 
See “ Official Notices" March 


28 30-Kw. alternating current 
Bee “ Official Notices " March 


Arc lamp carbons, cast-iron 
See “ Official Notices " 


21st. 


Manchester.—April 10th. Coal and ash conveyors for 
the electricity department. See ' Official Notices " to-day. 


Oldham.—April 9th. Electrical equipment of the new 
car depot at Wallshaw for the Corporation. See Official Notices 
to-day. 

Penang.—April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booste1, switchboards, batteries, cables, 
junction boxes, arc and glow lumps, posts and accessories, for the 


commissioners of George Town. See our “ Official Notices " March 
14th. 


Rathmines.—April 24th. 300-KW. steam dynamo, 
switchboard and mains. See Official Notices" March 21st. 


Rochdale. — April 8th. “ Free or assisted“ 
proposals are wanted .by the Corporation... See Official Notices ` 
to-day. 


wiring 


H 


516 


THE ELECTRICAL REVIEW. 


~ 


[Vol. 50. No. 1,270, Manos 28, 1902. 


Rockhampton (Australia),—March 31st. The Council 
of the Municipality of Rockhampton is prepared to consider appli- 
cations from companies desirous of undertaking the construction and 
working of а system of electric tramways under the Queensland 
Tramways Act of 1882, and the Amendment Act of 1890. See 
ELECTRICAL REVIEW, January 10th. 


Rotherham.—April 23rd. 
work, and permanent way, for Corporation electric tramways. See 
‘Official Notices” to-day. | 

.Shipley.—April 2nd. Tenders are invited for an electric 
light installation at the Central Schools. See Official Notices 
March 21st. 

Southampton.—April 5th. Boilers, mains, conduits, 
cconomiser, crane, and machine tools for the Electricity Department. 
See “ Official Notices” March 21st. 


Southend.—April 2nd. Electric wiring propositions are 


wanted by the Corporation. See “Official Notices" March 14th. 


Southend.—April 3rd. 50 arc lamp columns for the 
Corporation. See Official Notices” March 21st. 


Spain.—April 1st. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until April 1st for thé 
supply of 136 tons of iron wire 4 mm. diameter, and‘5 tons 5 mm. 
diameter. Particulars may be obtained from, and tenders are to be 
sent to, La Direccion General de Correos y Telegrafos, Carretas 10, 
Madrid. е 

Spain.—April 3rd. Тһе Spanish Post and Telegraph 
authorities are inviting tenders until April 3rd for the supply of 15 
tons of copper wire.  Particulars may be obtained from, and ten- 
ders are to be sent to, La Direccion General de Correos y Tele- 
grafos, 10, Carretas, Madrid. 


Spain.—April 15th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until April 15th, for the 
supply of 30,000 zinc cylinders for telegraph purposes. Particulars 
may be obtained from, and tenders are to be sent to, La Direccion 
General de Correos y Telegrafos, 10, Carretas, Madrid. 


Spain.—April 20th. The B. of T. Journal last week 
contained notice of a call for tenders to take over and work the 
electric light installation of the town of Irún, which was unsuccess- 
fully offered some months ago. Particulars at the B. of T. Offices. 


Sydney.—May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 
alternators, battery, motor- generators, stationary transformers, 
switchboards, &c. See “Official Notices" March 21st. | 


Warrington.—April 9th. Steel rails and permanent 
way work, also overhead equipment for Corporation tramways. 
See “ Official Notices " March 14th. 


CLOSED. 
Brighton, — “ Nèw London” dry-seut equipments 
bave been ordered for 10 new cars by the Corporation. This 


makes 40 cars in all which the maker, Mr. Hu. Crichton, of 
Liverpool, has fitted with his seats at Brighton. 


Coventry.— Tha E.L. Committee have placed an order 
with Mesers. J. and H. Maclaren, for an additional 1,000-н.р. 
engine, and with the British Schuckert Electric Company, for an 
additional 600-kw. two-phase alternator, at prices not exceeding 
£4,275 and £1,580 respectively. | 


France.— The French Post and Telegraph authorities in 
Paris have just placed contracts as follows:—La Société d'Electro- 
Metallurgie de Dives, 25 tons of bronze wire, th mm. diameter, 
and 40tons of copper wire, 44 mm. diameter; La Compagnie des 
Trefileries du Havre, 25 tons of bronze wire, j';th mm. diameter, 
aud 80 tons of copper wire, 44 mm. diameter; La Compagnie 
Francaise des Métaux, of Paris, 30 tons of bronze wire, 14 mm. 
diameter, and 40 tons of copper wire 44 mm. diameter; La Com- 

pagnie Générale d'Electricité, Paris, 30 tons of copper wire, 2 mm. 
diameter; M. Grammont, of Pont de Cheruy (Isère), 40 tons of 
copper wire, 4j mm. diameter; and La Compagnie Francaise du 
Bi-Metal, Paris, 10 tons of copper wire, 1 mm. diameter, and 10 tons 
ditto, 2 mm. diameter. 


Liverpool.—The Corporations of Liverpool and Black- 
burn bave awarded their contracts for rubber wires for the next 
financial year to the St. Helens Cable Company, Limited. 


Oban.—The T.C. has accepted the offer of Messrs. 
MacKenzie Bros, Edinburgh, to supply arc lamp-posts for £11 
each. 

Stepney.—The following is a list of the tenders sent in 
to the Borough Council for supplying and fixing a complete electric 


light installation at the Public Library, Bancroft Road, Mile End, E. 
Mr. M. W. Jameson, borough eugineer :— 


Barlow Bros. xs "T - £127 0 0 
Christie & Co. 96 0 0 
Haines & Co. T 148 18 8 
Tamplin & Makocski ка Ар ag Р 109 17 2 
The Lighting Corporation, Limitcd.. os 73 Sie 107 10 0 
Ward Bros... са ә T a » (accepted) 98 1 0 


Rolling stock, overhead . 


distinguished judges. 


London.—Messrs. Cryselco, Limited, of Bedford, have 
again been en£rusted with the contract for the whole of the lamps 
required for the opera season at the Royal Opera House, Covent 
Garden. | 


London.—The London County Council has received the 
following tenders for the supply of 1,000,000 stoncware ducte for 
the accommodation of the cables required iu connection with the 
proposed electric tramways :— 


Per Amount 
1,000 ducts. of tender. 
Stanley Bros , Ltd., Nuneaton . . £18 5 0 £9,125 
(For 500,000 only.) 
G. Skey & Co., Ltd., Tamworth . .. = $5 . 18 5 0 250 0 0 
H. R. Mansfield, Burton-on-Trent .. ©» vs .. 18 5 0 18,250 0 0 
Satton & Co., Ashby-de-la-Zouche ..  .. Ms .. 18 7 6 887b O 0 
T. Wragg & Sons, Ltd., Swadlincote .. T . . 18 7 6 18,875 0 0 
Boothorpe Pipe Co., Burton-on-Trent 5 T" .. 19 00 19,000 0 0 
Ashgrove Brick, Tile and Fireclay Co., Elland, Yorks... 20 0 0 20,000 0 0 
Ensor & Co., Ltd., Burton-on-Trent - 2s .. 20 0 0 20,000 0 0 
James Stiff & Sons, Lambeth .. " os Es .. 21 00 351,000 0 
Leeds Fireclay Co., Ltd. (E. Brooke & Sons’ Branch), 

Huddersfield ate ae - €» T .. 25 00 25,000 0 0 
Geo. Jennings, Ltd., Lambeth “4 "A i .. 2 00 35000 0 0 
Joseph Place & Sons, Ltd., Darwen .. Mas e ae .. B 2 0 28,195 0 
Oates & Green, Ltd., Halifax .. vs iis a .. 32 0 0 32,000 0 0 
Leeds Fireclay Co., Ltd. (W. Ingham & Bons, Ltd., 

Branch), Wortley .. m oe ex E .. 33 0 0 82, о 0 
Albion Clay Co., Ltd., Burton-on-Trent .. 4 . 35 0 0 85, 0 0 
Hamblet's Blue Brick Co, Ltd., West Bromwich 8 9 2 35,458 6 8 
Sharp, Jones & Co., Parkstone, Dorset . . 8110 0 „500 0 0 
Hosea Tugby & Co., Ltd., Ashby - de- la-Zouche 41 18.2 41,666 18 4 


The Highways Committee in reporting on the subject, states that 


the rate per 1,000 of the three first tenders is the same, and that 


the sample ducts submitted, and times of delivery specified are 
satisfactory, and they express the opinion that each of the firms 
should supply a portion of the ducts required. Although the three 
samples are satisfactory, the committee are advised that that of 
Mesars. Skey appears to be the best, and they think that the largest 
portion of the contract should be entrusted to that company. The 
Committee, therefore, reconimend the Council to accept the tender 
of Messrs. Skey & Co., for 500,000 ducts for £9,125, and those of 
Messrs. Stanley Bros., and Mr. Н. R. Mansfield, each for 250,000 


ducts forthe sum of £4,562 10s. The Council on Tuesday accepted 


the tenders referred to. 


NOTES. 


Electricity Works Statisties.—With this number of 
the ELECTRICAL REVIEW our readers will receive the first portion 
of our annual sheet of statistics regarding the electricity works of the 
United Kingdom. The second moiety will follow next week, and 
we reserve our comments till then. 


Law v. Justiee, — The case to which one of our 
correspondents draws attention on another page, is one which calls 
for the close consideratioh of all who are interested in the main- 
tenance of a high standard of commercial morality. Here is a clear 


promise to pay certaiu moneys, made before a witness, and not only 


admitted by the defendant, but recognised by a jury, and by four 
Yet the judges of the Appeal Court are 
obliged regretfully to rule that the promise is not binding, because, 
forsooth, it was not put in writing! An Englishman’s word used to 
be as good as his bond; we trust that the time may be far distant 
when such cases as this will be anything but the rare exception. 
But why is this absurd enactment, embodied in the Statute of 
Frauds, perpetuated ? In many other instances—for example, in 
indemnity cases, the promise before a witness is binding; and in 
actions for breach of promise of marriage, even the witness is un- 
necessary! We do not go so far as to suggest that the latter should 
be taken as a precedent; we must guard against dishonesty on the 
part also of the person to whom the promise is made. But, while 
it were always preferable that promises of this nature should be 
reduced to writing, it ought not, under any circumstances, to Ъз 
possible fora man to escape from the fulfilment of a verbal p omire, 
duly witnessed, and recognised by a jury. 


Manufacture of Pure Calcium Carbide.— A German 
patent (No. 125,208) has been taken out by Drs. Zühl and Eisen- 
maun, of Berlin, for the manufacture of a calcium carbide which 
shall yield acetylene- free from eulphur and phosphorus. The lime 
and coke separately, or tbe mixture thereof, is treated with a solu- 
tion of a compound of some heavy metal, such as chromium, 
tungsten, tin, or lead ; the proportion taken being calculated accord- 
iog to the amount of impurity in the raw materials. When the 
whole is heated in the electric furnace the sulphur and phosphorus 
combine with these heavy metals, and the gas finally liberated from 
the carbide is said to be sufficiently pure to be burnt domestically 


without special purification. 


Business Announcement. —After being unrepresented 
in London for several years, Messrs. Paterson, Cooper & Co., 
Limited, of Paisley, have just opened an office at 57, Gracechurch 
Street, Е.С., where Mr. J. Walter Brown, A.M.I.C.E., will repre- 
sent them. 


Personal.— Mr. T. Н. Minshall, the late manager of the 
Croydon lighting and tramwuy works, is now engaged in private 
practice at 28, Victoria Street, S.W. 

The Yarmouth T.C. have appointed Mr. Е. L. Turner, traffic 
superintendent to the Corporation of Blackpool, to be traffic 
manager for the new tramway system, ata salary of £150 per 
annum, rising to £200. ; 


Hm 
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Electricity in Buildings.—On February 10th Mr. 
A. H. Dy kes, A. M. I. C. E., read a paper before the Bristol Society of 
Architects on this subject. The various methods of wiring were 
described, the advantages and otherwise of each system being 
pointed out. Notwithstanding his advocacy of screwed-iron pipe 
work, the author gave instances of what has no doubt been the 
experience of many who have had much to do with this class of 
work, viz., that under certain conditions, iron-pipe work is one of 
the most unsatisfactory forms of wiring it is possible to put up. In 
places subject to considerable variations in temperature, the con- 
densation inside the pipes very soon ruins the insulation on the 
wires. No mention appears to be made of the internally-lined 
pipe, which it is claimed prevents condensation by maintaining a 
practically uniform temperature inside the pipe. А system of wiring 
in brass tubing was described as being devised by the author, and is 
giving satisfactory results. Brass tubing systems were used at least 
10 years ago, probably earlier. We call to mind a system devised 
and patented by Smythe and Payne, in which the inner conductor 
was & bare wire, having threaded on it & number of glass beads, 
insulating it from the tube, which formed the return. The system 
was worked out in great detail, and many installations were wired 
in this way. In offices and banks, the tubes were so arranged as to 
form book racks, &c., and so served a double purpose. Attention is 
called by the author to the fact that by the adoption of motor 
driving, the architectural featurés of works may E EM 
modified, that is, as regards the general arrangement. Thus a mill, 
instcad of being built in four or five stories, as is necessary when 
the machinery is driven by ropes from one main engine, may be 
une 2 one storgy on the shed principle, when electric driving is 

opted. 


Lectures.—A lecture on The Electric Driving of Work- 
shops" was delivered by Mr. Ellis H. Crapper (lecturer in elec- 
trical engineering in the University College) to the Sheffield 
Society of Engineers and Metallurgists the other day. | 

"The Municipal Electric Service " was the title of the Glasgo 
Corporation popular lecture delivered on 13th inst. by Mr. W. A. 
Chamen. 

Mr. R. Matthews read a paper on “Efficiencies of Electric 
Cranes " at a meeting of the Manchester Association of Engineers 
on 8th inst. 

Before the East of Scotland Engineering Association, at Edin- 


burgh, Mr. R. W. Hogarth read a paper on “Gas-driven Electricity 


Stations." 


The Glasgow Switchboard Accident.—A claim for 
compensation under the Workmen's Compensation Act was heard 
before Sheriff Boyd on 18th inst. The father of the man Stannage, 
who was killed by shock last November at the Pinkston generating 
station of the tramways department, was the claimant, and sued the 
Glasgow Corporation accordingly. (The details of the accident 
were recorded in the ELECTRICAL RrEvisw at the time.) The 
Sheriff found that defenders’ station was not a factory within thc 
meaning of the 1895 and 1897 Acts, and assoilzied defenders 
Accordingly. “Electrical stations" are, however, included in the 
1901 Act, which came into force on January ist, 1902, and he found 
pursuer liable to expenses reduced to 2 guineas. 


How to Settle a Difference.—As electrical engineers 
have from time to time taken great interest in refuse destructors, 
we reproduce the following from the Globe of the 20th inst. :—‘ The 
Kettering School Board and the Urban Council having been at 
cross purposes with regard to the site of a refuse destructor, a 
friendly game of golf was arranged and played at the Kettering 
links. The Urban Councillors were victorious, and claim (says 
Golfing) that the School Board ought to withdraw their opposition.” 
If this plan of settlement were adopted in all disputes on elec- 
trical matters, experts would enjoy better health, although fees 
might be considernbly reduced. | 


500-Volt Shocks.— With reference to the discussion on 
Mr. Trotter's paper, a correspondent has been good enough to for- 
ward us the following from Pearsen's Weekly. As we said in our 
issue of March 14th, this is just the sort of thing we had to fear 
from the “sensational modern journalist " :— 


% LIVE WIBEs Wow'T Hort. 


It is generally supposed that electric shocks at 500 volts will in- 
variably prove fatal, but that such is not the case was proved the 
other day by a member of the Institution of Electrical Engineers, 
who stated that even with wetted boots he had stood on the rails of 
the City and South London Railway, sat on the live conductor and 
slapped the running rails with bare hands. He further said that, 
provided the day were dry and the skin not moist, it was quite safe 
for the average person to handle live wires. One man fell on a 
cable carrying a current of 5,000 volte, and escaped with only a few 
burns Another man was rendered unconscious by a 2,000-volt cur- 
rent, but was soon restored unhurt. A 100-volt current has been 
known to cause death, but such a case is quite a rare occurrence." 


City and South London Railway.— Last Saturday 


morning a delay of about four hours occurred on this railway. We 
understand that a cable leading from one of the machines to the 
switchboard at the generating station developed a short between the 
core and the sheathing, caught fire, and the flames travelling up 
behind the board, it became necessary to shut off the current and 
put the hose on. The accident itself did not last more than about 
five minutes, but the work of drying and testing and getting things 


right again necessarily occupied some time. The fire would 
not have spread seriously but for the inflammable covering of the 
cable. Coming so soon after Mr. Clothier’s paper pointing out the 
danger of switchboards with cable connections, and Mr. Trotter’s 
report on the Liverpool overhead railway fire, the occurrence is 
particularly noteworthy. The need for cables insulated with incom- 
bustible materials is emphasised by this regrettable mishap. 


Institution of Electrical Engineers (Students).— 
The following із the programme of the visit to the Newcastle-7n- 
Tyne district Кыйна for the Students’ Section of the Institution. 
Each of the visits is necessarily restricted to students of the 
Institution, and only to those who shall have sent in their names 
before April 2nd to the hon. secretary of the Students’ Section :— 

Tuesday, April 8th— | 

9.30 a.m.— The works and sub-stations of the Newcastle Electric 
Supply Company. 
2.30 p.m.—The works of the Sunbeam Eleotric Lamp Company. 

Wednesday, April 9th— | 

9.30 a.m.—The works of Messrs. Ernest Scott & Mountain. 
2.30 p.m.—The Elswick Works of Sir W. G. Armstrong, Whit- 
worth & Co. 

Thursday, April 10th— 

9.30 a.m.—The Sunderland Corporation electric light and tram- 
way system. | 

11.30 &.m.— The works of the Sunderland Forge and Engineering 


Company. 
3.15 p.m.—The works of Messrs. J. H, Holmes & Co. 
Friday, April 11th— 
10 a.m.—The three-phase tramway system at Stockton-on-Tees. 
12 noon.—The Stockton-on-Tees Corporation Electricity Works. 
3.30 p.m.—The Forth Bank Works of the Newcastle and District 
Electric Lighting Company. ! 
Saturday, April 12th— 
10 a.m.—The works of Messrs. Palmer’s Shipbuilding and Iron 
Contpany. | 
The party will arrive in Newcastle on Monday evening, April 7th, 
in time to attend the meeting of the Newcastle Local Section, to 
be held at the Durham College of Science, at 7.30 p.m. 


Appointment Vacant. — Electrical engineer at £30 


per annum for the Wakefield Corporation. | 


Electrical ‘Standardizing, Testing and Training 
Institution.—Increased accommodation having been obtained at 
Faraday House, the Board have made arrangements to commence . 
а new session at the beginning of the summer term, i.c., on Monday, 
April 7th. The entrance examination will be held at 11 a.m. on 
Wednesday, April 2nd. 


Petty Tyranny.—A remarkable clause occurs in the 
‘application schedule” issued by the Glasgow Corporation Tram- 
ways Department, whieh is altogether a most inquisitorial document. 
Every man employed by the department in the receipt of £250 or 
less, is compelled, we believe, to subscribe to the folluwing charter 
of liberty :— 

“Tt is a condition of any employment with the Gra4scow 
CORPORATION Tramways that any Employé may at any time be 
dismissed from the Service without previous notice or reason beiny 
given, and any Employé may leave the Service at the end of his 
day’s work, without giving any previous notice, and the present 
application is made in the Applicant’s knowledge of this con- 
dition.” . 

That such a clause should be imposed by a soul-less, money- 
making, monopolising company of human beings, would be sufficiently 
startling; but that & famous Municipality, in the intervals of 
housing the poor and putting a penny on the rates, should perpetrate 
such an oppressive and inhuman instrument of tyranny can only be 
described as astounding. What would happen if some day the 
whole of the staff should avail themselves of their valuable right to 
depart without notice? 


Energy from Refuse.—Some remarkable results have 
been achieved recently from refuse destructors. We recently pub- 
lished (Егас. Rev., Jan. 10th, 1902, p. 66), an abstract of the perfor- 
mance of the Meldrum destructors and Babcock boilers at Wrexham ; 
38 Board of Trade units of energy having been generated on an 
average throughout December last year from every ton of refuse. 
Similar results were shown during January last; according to а log- 
sheet which we received last month from Mr. W. Sillery, borough 
electrical engineer, the whole of the electricity, from December 
28th to February lst, was generated entirely from refuse, and steam 
was also supplied to all the auxiliary plant, not a pound of 
coal being used. Particulars of the operation of the Horsfall 
refuse destructor at Accrington, in conjunction with a Lancashire 
boiler, for the month of November last, have just come to hand, and 
are no less interesting. The output per day was a little more than 
at Wrexham, the total for the month being 18,796 units generated 
from 2,132,256 lbs, of refuse, or nearly 20 unite per ton. The maxi- 
mum load was 111 xw., and the greatest output in one day 1,039 
units generated, the average being 783 units per day. Steam was 
also supplied for pumps, forced draught, &c., and no fuel other than 
refuse was required. The plant is in the charge of the borough 
engineer, Mr. W. J. Newton, and the borough electrical engineer, 
Mr. H. Gray, from whose data we have abstracted the figures 
given above. 
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London County Council.—The Council, at the meeting 
on 18th iust., resolved to lend £15,400 to the Poplar Borough Council 
for electric lighting purposes, and £10,138 to the Islington Council 
for expenditure on the Eden Grove generating station. _ | 

The Tramway AManagcr.—The General Purposes Committee 
reported having received a memorandum from the Highways Com- 
mittee drawing attention to the anomalous position of Mr. A. Baker, 
the tramway manager. When Mr. Young declined to accept tbe 
position offered him, the Committee pointed out that Mr. Baker 
was appointed manager of the undertaking, and to advise the 
Council generally on matters connected with the tramways. The 
position of chief officer of tramways had therefore not yet béen 
technically filled, and as the Highways Committee had found it 
necessary to consult Mr. Baker on many matters quite beyond the 
scope of his duties as manager, and as the tramway business had 
increased, the Committee were of opinion that the time had arrived 
for the recognition of the manager as head of a department. The 
Committee concurred in the suggestion, and on their recommenda- 
tion, the Council resolved that Mr. Baker should be chief officer 
of the tramway department. 

A Continental Inquiry.—The opinion was expressed by tho High- 
ways Committee that the tramway manager “and the electrical 
engineer should, during the Easter vacation, make an examination 
of the actual working conditions of the shallow underground system 
of tramways in operation in Paris and Buda-Pesth, and of the 
Systems of electric traction, especially the surface contact method, 
in use in those cities and in Munich. The Committee recommended 
the Council to sanction an expenditure of £100 for travelling and 
other expenses in connection with the visit of the two officials. 
After a brief discussion the recommendation was carried with the 
inclusion of Berlin within the scope of the projected investigation. 

The Lewisham Company.—The Highways Committee announced 
that three notices had been received from the Lewisham and Dis- 
trict Electric Supply Company of intention to lay high and low 
pressure mains in High Street, Lewisham, and along Rushey Green 
and Catford Road. The company had no generating station within 
the area of supply under the order, and the Committee had no 
reliable iuformation as to whence thc company would obtain a 
supply ef electrical energy for the maias referred to in the notices. 
In the circumstances, the Committee considered that the Council 
should withhold its approval of the works, and a recommendation 
was carried deciding not to sanction the laying of the mains. 

The Overhead. Trolley System.—Mr. M. Beachcroft moved that the 
Highways Committee should be ifstructed to consider and report 
on the following points: : 

(1) As to the cost of construction per mile of single track (exclusive of cars 
and power stations) of a tramway on the overhead system as compared with tho 
conduit. (2) As to the saving, if any, in working expenses and time occupied 
in construction, in the one system, as compared with the other. (8) Ав to the 
objections, if any, to a mixed system of overhead and underground traction, and 
the practicability of an exchange between the two systems. (4) Whether, 
inasmuch as the overhead system will inevitably prevail outside the County of 
London, there is any solid reason why the Council should not adopt the 
overhead system inside the county in those districts which are sufficiently 
removed {rom the crowded centre of London, and where the local authorities 
concerned do not object. 

In |proposing the motion, the speaker said that although he did 
not suggest that the Council should adopt the overhead system, it 
was desirable for the members to have particulars of the cost and 
relative advantages placed before them, especially as some of the 
local authorities—as for instance, Camberwell and Hammersmith 
—would rather have the overhead system than nothing for the 
present. | N 

Mr. J. R. Cousins, who seconded the motion, was followed by 
Mr. Parker, who opposed it, and stated that a reference on similar 
lines had already been moved to the electrical engineer, and that 
the Council would doubtless have in his report the details that 
were desired. 

Mr. J. A. Baker expressed the hope that the Council would not 
accept the motion, as it would take up a great deal of the officials’ 
time unnecessarily. Besides, the Council had already had two or 
three valuable reports on the subject, and the difference between 
the cost of the two systems was about £2,000 per mile of track. 

After further discussion, the motion, for which eleven votes were 
recorded, was rejected by a large majority. : 

A New Appointment. —The Highways Committee stated that in 
consequence of the large amount of work devolving upon the elec- 
trical engincer at the head office, it had becn necessary to afford 
him the assistance of a mechfinical draughtsman at £4 per week. 
There was no prospect of the work decreasing, but on the other hand, 
4 very large increase was anticipated, and the Committee were, 
therefore, of opinion that an official of that description should be 
added to the permanent staff. On the recommendation of the Com- 
mittce it was decided to appoint a draughtsman in the first-class at 
а commencing salary of £215 per annum, and to issue advertise- 
ments inviting applications for the position. 


Prof. S. P. Thompson and the Patent Law.— We 
have drawn attention, on page 499, toa letter addressed by Prof. 
S. P. Thompson to the Times. In this there is a reference to Prof. 
Hughes and the microphone. The Professor's classical paper was 
communicated to the Royal Society on May th, 1878, and con- 
cludes tbus:—“ Ido not intend to take out a patent, as the facts I 
have mentioned belong more to the domain of discovery than inven- 
tion. No doubt inventors will ere long improve on the form and 


materials employed. I have already my reward in being allowed, 


to submit my researches to the Royal Society." 


Electro-Harmonic Society, — The nent and final 


smoking concert ot the season will be held on Friday evening, 
April 11th, instead of on March 28th. 


Correction.—In our “Stocks and Shares" article last 
week we stated that the close price of Electric Construction Com- 
pany’s shares was lower “consequent upon dissensions upon the 


board.” We are, however, informed that this statement is quite 
devoid of foundation. 


Address Wanted.— Will“ R. E.,“ who lately inquired 


re a jig for dynamo brushes, kindly communicate with us ?—E s. 


THE CENTRAL STATION ENGINEER. 


ANOTHER of the series of smoking concerts arranged by the Brighton 
Electricity Department was held on Monday evening last week at 
the Unicorn Hotel, North Street, the company consisting of 


members from the Tramways and Electricity Departments. Mr. 


J. CHRISTIE presided. 

Мг. І. Н. Kine, mains superintendent at Bexhill, has been 
appointed chief assistant at Whitby. 

The Oban T.C. has appointed Mr. M. P. PLUNKETT to the post 
of resident electrical engineer at a salary of £150 per annum. 


NEW COMPANIES REGISTERED. 


Burnand Transformer Company, Limited (73,049). — This 
company was registered on March 11th, with a capital of)£6,000 in £1 shares, to 
carry on the business of transformer makers for electrical purposes, wire rope 
makers, wire drawers, galvanisers, japanners, annealers, enamellers, founders, 
metal workers, titters, metallurgists, electric light and power engineers, suppliers 
of electricity, electricians, electrical and mechanical engineers, &o., and to adopt 
an agreement with W. E. Burnand, F. E. Procter апа E. Cottrill. The first 
subscribers (each ‘with one share) are:—F. E. Procter, Cromford Court, Man- 
chester, electrical engineer; W. E. Burnand, 124, Oakbrook Road, Sheffield, 
electrician: E. Cottrill, Cromford Court, Manchester, electrical engineer; P. 
Higson, 18, Booth Street, Manchester, mining engineer; G. Bateman, 52, Alwyn 
Road, Fallowtield, electrical engineer: M. W. Hydes, Finch House, West Derby, 
Liverpool, rubber merchant; and B. Ellis, 4, Victoria Street, Manchester, land 
agent. Minimum cash subscription, £1,000.t The number of directors is not to 
be less than three nor more than seven; the first are to be appointed by the 
subscribers ; qualification, £200; remuneration as fixed by the company. 


European Electric Railways and Public Works Construction 
Company, Limited (73,051).— This company was registered on March lith, with 
a capital of £21,000 in £1 shares, to carry on the business of contractors for 
public and other works, mechanical and civil engineers, constructors of elec- 
trical and other railways, tramways, tube railways, docks, barbours, piers, tun- 
els, bridges and the like, manufacturers of rolling stock, &c. The first sub- 
scribers (each with one share) are:--A. Quick, 4, Bishopsgate Btreet, E.C., 
colonial agent; C. J. Biggs, 150, The Portway, West Ham, secretary; А. 
Knopwood, Watton, Norfolk, merchant; 8. E. Spencer, 62, Great Marylebone 
Street, W., accountant; J. G. Garson, 14, Stratford Place, W., physician ; T. E. 
King, 1, Victoria Cottages, Albert Street, Mile End New Town, accountant ; 
A. J. Scrutton. 194, Pelham Street, E., warehousemun; aud Н. Bacon, 147, 
High Street, West Norwood, secretary. No initial public issue. The number 
of directors is not to be less than two nor more than 10; the subscribers are 
to appoint the first; qualification, 1 sharc; remuneration, £150 each per 
annum, and £100 extra for the chairman. 


Kalgoorlie Electric Tramways, Limited (73,127).—This 
company was registered on March 18th, with a capital of £250,000 in £1 shares, 
to acquire concessions, rights and privileges for the construction of tramways 
and railways in Australia and elsewhere, to construct and equip such tramways 
and railways, and to carry on the business of carriers of passengers and goode. 
electrical engineers, electricans, engineers, contractors, manufacturers of and 
dealers in railway, tramway, electric, magnetic, galvanic and other apparatus, 
suppliers of electricity, &c.- The first subscribers (each with one share) аге : — 
A. Н. P. Stoneham, 29, St. Swithin's Lane, E. C., managing director of West 
Australian Gold Fields, Limited; О. Wethered, 30-81, St. Swithin's Lane, B.C., 
chairman of Hampton Plains Estate, Limited; С. Woln, 28-29. St. Bwithin's 
Lane, E.C., managing director of Tramways Syndicate, Limited; R. C. Ogilvie, 
Broad Street House, E.C., director of London and West Australian Exploration 
Company, Limited; E. Hensmao, Suffolk House, Cannon Street. E.C., 
chairman of Perth Electric Tramways (W.A.); C. C. Baker, 139, Cannon Street, 
E.C., director of Colonial Consolidated Finance Corporation, Limited; and 
E. Hooper, Salisbury House, London Wall, E.C., mining engineer. No inital 
public issue. The number of directors is not to be less than three nor more 
than seven; the subscribers are to appoint the first; qualification, £250 ; 
remuneration, £150 each per annum, and £100 extra for the chairman. e 


Delimco, Limited (2,650).— This company was registered in 
Dublin on March ?1st, with a capital of £2,000 in £1 shares, to carry on the 
business of electrical engineers, now carried on at 157, Upper Rathmines, 
Dublin, by G. Wallace and C. Findlater, under the style of ** The Modern 
Electric Appliance Company." ‘The first subscribers (each with one share) 
are: W. Graham, 83, Harcourt Street, Dublin, gentleman; J. Н. M'Crea, 
Wood Street, Dublin, merchant; Н. Grandy, Templeville, Templeoguc, 
merchant; J. Eurelle, 39, Great Brunswick Street, Dublin, gentleman: 
M. Good, 5, Dawson Street, Dublin, solicitor, LL. D.; G. Wallace, 151, Upper 
Rathmines, Dublin, electrician; and C. A. Findlater, 5, Dawson Strect, Dublin 
engineer. The number of directors is not to be less than three nor more than 
cicht; the first are W. Graham, H. Grandy, G. M’Crea and C. Findlater 
qualitication £1. 


SUPPLY STATION ACCOUNTS. 


THE last issued accounts of the Manchester 

Manchester — Corporation electricity department show a total 
Corporation output of 9,639,973 units, of which 7,944,510 
Electrieity 

Accounts, distribution was 17 58 per cent. At the time of. 

| | issue of the report, regret was expressed that 
owing to delay in equipping the new Bloom Street station, 
applications from consumers were postponed until it should be 
evident that plant would be available to meet the demand for 
supply. This, coupled with the large increase in capital 


were measured and accounted for. The loss on. 
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expenditure on mains, part of which only was really productive, 


led to the accounts having a less favourable financial aspect 
compared with those previously presented. The capital expenditure 
contemplated at the time the accounts were presented represented 
a sum of no less than £810,110, covered by Lccal Government 
Board sanction. 
GENERAL STATEMENT. 
1899. 1900. Ino. 


Total capital expenditure . £641,822 £869,298 £221,471 
Number of units sold .. 6,355,872 7,794,098 1,438,226 
No. of 8-c.p. incand. connected. 237,145 279,860 42,715 
Number of arc lamps connected... 2,139 2,816 177 
Number of motors connected  ... 500 672 172 
Maximum load in kilowatts 5,607 6,876 1,269 
Gross revenue £85,832 101,776 — £15,944 
Gross expenditure... £49,439 £58,827 £9,388 
Gross profit £36,393 442,949 £6,556 
Average price per unit sold 3:234. 8°106d.  — 124d. 


The consumers numbered 3,790, being an increase of 550. In the 
above statement the number of lamps (arc and incandescent) and 
motors connected to the mains is given. The latter aggregated 
6,560 H.P., of which 4,510 н.р. were connected during the financial 
year. The total mileage of mains laid was 159 miles 485 yards, or 
an increase of nearly 50 miles in 12 months, which accounts for the 
opinions expressed by the Council as to the position of the under- 
taking, a matter already dealt with in our columns. 


REVENUE STATEMENT. 


1899. 1900. 
Gross Per unit. Gross. Per unit. Ino. 


Bale of energy .. , £85,544 3:23d. 8100, 869 3 106d. — 124d. 


Meterrents .. .. .. 18⁴ 01d. 200 0014, — '003d. 
Sale of materials gu x == eem == 
boss R Ж interest i 104 00d. 677 021d. 0214. 


485,832 324d. 8101, 776 314d. — 106d. 


Gross revenue 


Comiug to the financial statements of revenue and expenditure, it 
will be noted that the receipts from the sale of energy have fallen 
by id., aud now stand at just over 34d. The cost of production 
has been reduced by a littl: less than half this amount. The ouly 
serious increase is in the establishment charges, of which a large pro- 
portion is due to Law and Parliamentary costs, amounting to £2,189. 
Had these special expenses not been incurred (or had it been con- 
sidered advisable to regard them as capital charges) the reduction 
in costs would have b2en about equivalent to the fall in receipts. 


Cost оғ PRODUOTION. 
1899. 1900. 
Gross. Рег unit. Gross. Per unit. Ino. 


Coal (and unloading same) £10,376 39d. £14,315 440d. + 050d. 


= Toom вітав," йн engine} 3/883 ‘15d. 3,567 110d. — 040d. 
es and wages incurred | s 
uf i snd | distri- | 6,353 24d. 6,361 *196 1. — 044d. 
Repairs and maintenanoe s 14,176 53d. 15,479 *477d. — 053d. 


а кең, dynamos, 


d. осад £34,788 1:318. £39,722 1'9934, — 087d. 
Rent, rates ие 6,516 . 25d 7,018 "216d. — 034d. 
salari t i 7 e А 
engineer, us у zi 4,856 19d 6,220 *199d. + 002d. 
orke, &с 
General "stationery and| 
beiuling, jaw churgee and; 2,656 10d. 5,048 *156d. + 0564. 
B ) 
Other expense: : Bank com- ) 
mission, on, thrift fund, and 623 02d. 819 *0964. + 005d. 
commission on loans. ) 


Total costa . £49,439 1:874. £58,827 1*819d. — 058d. 


The gross profit increased by £6,556. Against this, however, there 
were financial charges, which required an additional sum of £11,884 
to cover the annual amounts. The difference of £5,328 had there- 
fore to be met by a reduction in the net profits from £9,193 to 
£3,865. According to the expectations of the Committee, there 
will be at the end of the current financial year no net profits to 
transfer to the general rate account, but when the new generating 
stations are fully at work, and the mains in the outlying districts 


begin to briug in a reasonable revenue, Manchester should again 
return to days of prosperity. 


"o" | Prorit STATEMENT. 


| | . . 1899. 1900. 
Interest on loans, deposit, and bank overdraft.. .. £14,265 £20,479 
Sinking fund for repayments : 12,935 18,605 
Net profit carried forward to reserve fund #5 - — 349 
„„ ^e Ç W credit of local raten be 9,193. 8,516 
| — 
po Gross profit ... — .. .. £36,393 £42,949 


CITY NOTES. 


London Electric Supply Corporation. 


Mn. R. H. Benson presided on Thursday in last week over the ordinary 
general meeting of the shareholders of the London Electric Supply 
Corporation, Limited, held at Winchester House, E.C., and in moving 
the adoption of the report, first referred to the death of Lord 
Wantage, the chairman of the company, who, he said, when the 
reconstruction of the station was required, found the whole of the 
money. With regard to the accounts, if they turned to the gross 
revenue accounts, they would see that the figures were given for the 
years 1899 and 1900 along with the figures for 1901, and that was done 
in order to make a comparison easy. It would have been misleading 
to have given last year's fipures only, because for seven months in 
1900 the station at Deptford was closed for the complete over- 
hauliag of the machinery, and to enable new plant to bc put in to 
meet normal and legitimate demands for light. Hence, in 1900 they 
had to buy current from other producers, and naturally bad to pay 
a price which left the profit to them and not to the company. 
Moreover, the shut-down at Deptford involved a temporary 
decrease in the number of customers. Now that was all changed. 
The machinery was running perfectly, and the quality of their 
product was of the highest. By December 31st last they had 
practically regained all lost grouud, and all but reached the record 
year of 1899. They would observe that the gross revenue last year 
was £71,167 against £72,902 in 1899; but when they came to the nct 
revenue, it was no less than £25,200 last year, against £21,518 in 1899. 
But that was not all; for in consequence of the improvement 
in the machinery, the tendency continued for receipts to increase, 
and for expenses to decrease, while their customers steadily 
increased. For the current quarter of the year 1892'it looked as if 
they would have £10,500 net against only £8,529 in the corresponding 
quarter of last year, and for the full year, if he might venture to 
prophesy, he thought they would have over £30,000 nct, or more, 
against £25,220. With regard to the disposal of the year's net 
income, they would observe that after payiug 4 per cent interest on 
the £250,000 debenture stock and also the interest on the tem- 
porary loan sanctioned on March 28th, 1900—a loan which now 
amounted to £82,500 at 5 per cent.—a balance remained of £11,965, 
or nearly 5 per cent. upon the outstanding preference shares. 
Why, tben, it might be asked, did they not recommend the payment 
of more than 3 per cent. on the preference shares? Those who 
had had experience of public companies would know the answer. 
It was the duty of the directors in a well-managed company to 
build up reserves, not only against depreciation, but for emer- 
gencies; and they must make it apparent also that their debenture 
iuterest was covered twice over, and was secured against all ques- 
tion. They bad to get out of debt and establish their credit, and if 
they adopted the course recommended by the directors he thought 
they would soon accomplish those objects. He expected that out of 
the larger net revenue which was already in sight in the current year, 
they would be. able to increase both their reserves and dividend on 
the preference shares, and then their debenture stock might be 
taken as an improved security. Не dwelt upon that because 
they would issue £100,000 4 per cent. debenture stock at 94. The 
proceeds would pay off the temporary debt to the bankers 
and leave the company iu a sound fiaancial position. The price, of 
course, was cheap, but it was offered in the first instance to share- 
holders who could apply foras much as they liked, although, of 
courae, it would be the duty of the directors to allot it pro rata to 
the holdinga. Comparing the different figures of different years, 
the Chairman said that whereas in 1897 the number of units sold 
was 227,900, it would probably be 420,000 units or more for 1902. 
The cost in 1897 was 3:554. per unit, but it would probably be less 
than 3d. for 1902. There were 123, 000 odd lights in 1897, and 
would probably be 200,000 or more in 1902. The increase in the 
gross revenue was from £50,000 in 1897 to probably £82,000 or more 
in 1902, while the net revenue, which in 1897 was £16, 570, would 
probably be £30,000 or more in 1902. Those figures, of course, were 
based on a variety of items such as the cost of coal, the increase of 
customers, the application of economical appliances, &c. There 
were four main directions in which improvement was possible in 
the company, viz.:—(1) The normal growth of the demand for the 
light, and that was coming at the rate of 1,500 lamps per month ; 
(2) They had the largest undeveloped field in London of 
any electric lighting company, aud judging from America, 
the demands of parishes like Bermondsey, Southwark, Chelsca 
and Rotherhithe, must be a continually increasing quantity ; : 
(3) They had at Deptford a station where electrical powcr 
could be generated probably a little cheaper than at any 
other station in London, and they were ready to sell power not only 
for lighting but for traction and motive purposes; and (4) There 
were the possibilities of the future with regard to utilising the lost 
units generated. There was a great difference in electric lighting 
companies between the number of units generated and the number 
of units soid, There was one company which had a compact rich 
area which brought to market 90 per cent. of units generated. 
Othera, again, netted less than 70 per cent., and their company came 
between these extremes. But even now a loss of about 20 per cent. 
took place in distributing and transforming their current from the 
10,000 volts at which it was despatched from Deptford to the 
100 volts at which it was consumed. It was a technical problem 
upon which he did not propose to prophesy, but if it could be solved 
by inventive brains it meant the accession of profit which would 
compensate for extensive pioneering and for the legislative fetters 
which had bound the industry from the start in England and would 
give a fair return on capital. 
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Sir W. H. PREECE, in seconding the motion, said that at the last 
meeting he took a rather optimistic view of their position, and was 
accused by some of being too sanguine. He need scarcely say that 
every hope he expressed had been fulfilled to the very letter. Sir 
William proceeded to explain a diagram on the wall which showed 
the variations of the load during selected days in winter and 
summer. He pointed out the lowness of the curve during the day 
time as compared with the night, and remarked that if they could 
get their current used in the day there was a potentiality of wealth. 
He believed that as timc went on the demand of current for traction 
and manufacturing purposes would realise their most sanguine 
expectations. 

After some discussion the report was adopted. 


Notting Hill Electric Lighting Company. 


Siz Ум. Crookes, F.R.S. (chairman) presided at the 15th ordinary 
general meeting of the proprietors of this company held on 18th inst., 
at the offices, 140, High Street, Notting Hill Gate, W. 

In proposing the adoption of the report and statement of accounts 
for the year ending December 31st, 1001, the CHAIRuAN said that 
dealing with the accounts, he would go through them in the usual 
way seriatim, and give them information on points which might be 
considered important. Account No. 1 share capital, showed an 
increase, a8 it was found necessary to issue £22,000 ordinary share 
capital to meet necessary expenditure. Within the yearthey had 


received £9,136 of that amount, and the balance of £12,864, which 


became due on February ist last, had been paid. That left an 
unissued balance of £56,000 to meet future capital expenditure, but 
the directors did not anticipate that it would be necessary to issue 
any further shares during the current year. Account No. 2 of loan 
capital had undergone no change, as although the authorised amount 
of debentures was 50 per cent. of the existing paid-up capital, 
nevertheless, without the sanction of a general meeting, the 
dixéctors were unable to borrow more than the original amount of 
£50,000, and that, as they knew, had been previously issued in the 
form of 4 per cent. debentures. The total sbare and loan capital 
received up to the end of the year amounted together to 
£181,136. Capital account showed thatthe sum of £196,480 had 
been expended, which was £15,344 in excess of the capital 
receipts, but most of the balance had been provided out of the 
reserve fund, which was used in the business, and thus helped to 
increase the rate of dividend. The principal items of capital ex- 
penditure were £3,717 for lands and property, being part of the 
cost of the leasehold site for the Holland Mews distributing station, 
and the cost of the freehold of the workmen's cottages adjoining 
the works at the back of those offices, which were previously held 
on а short lease, and over which the company had Parliamentary 
powers of purchase, which would, however, have expired before the 
end of the year. The amount spent on buildings was £4,544, and 
was principally the cost of erecting the Lancaster Road and Holland 
Mews sub-stations, and the amount of £6,161 spent on new 
machinery represented a large proportion of the cost of equipping 
those distributing stations. There was no additional expenditure 
on accumulators, but the directors had under consideration the 
question of increasing the battery power in order to maintain the 
current at the steady pressure for which the company was noted. 
The largest item of expenditure was, as usual, upon new mains, and 
amounted to £15,258, which was principally the balance of the 
cost of the trunk mains from the joint generating station at Wood 
Lane to their company’s sub-stations. Various other extensions of 
the mains had been made, in order to carry out the company’s 
obligations, and to connect further customers, but the directors did 
not authorise any large expenditure in that direction, unless a good 
return was in sight. The cost of meters had increased by the sum 
of £1,104, but higher expenditure in that direction was always 
remunerative as it denoted increase in customers. The only other 
item in the capital account he need refer to was the cost of the 
Notting Hill Electric Lighting Act, 1901, £656. "That sum repre- 
sented the cost of obtaining an Act giving the company compulsory 
powers of purchase over a site in the Addison Road district fora 
distributing station. 'The expense and delay were necessary owing 
to the action of the freeholder of nearly all the property in that 
ueighbourhood refusing his consent to the sale of any land to the 
company for the purpose of erecting a distributing station. The 
Act received the Royal Assent on July 26th, and arrangements were 
immediately made for the erection of the station in Holland Mews, 
but the delay in obtaining the Act proved fatal to their chance of 
utilising the plant for the winter’s load, and unfortunately com- 
pelled them to refuse customers in that district. The station was 
. now completed and ready to meet the demand for current, so thut 
they were again in the fortunate position of being able to connect 
every installation. The revenue account No. 4 must, he thought, be 
considered very satisfactory, showing as it did a total profit of 
£13,046 against £0,856 for the previous year. The cost of coal still 
remained hig, but the total shown in that account was about £1,000 
less than last year. Rates and taxes had risen from £677 to £1,139, 
and were now becoming a very serious item. Although the revenue 
had increased over 20 per cent., from 419.900 to £24,100, the 
management expenses showed a slight reduction, from £3,019 to 
42,975, and he mentioned the fact as he did not think it should 
be overlooked that the standing charges did not increase in 
anything like the proportion of the increase in the revenue, and, 
in fact, almost everything they received from new business beyond 
the works cost of producing the current, went to swell the total 
profit. The number of customers had increased from 1,191 to 1,445 
during the year, aud that rate of increase was more than maintained 


at the present time. The slfreholders would doubtless like some 
explanation as to the reduction of dividend, notwithstanding the 
large increase in the profits, There were two or three reasons for 
the decrease, the principal being that the delay in obtaining the site 
for the Holland Mews distributing station prevented a large amount 
of additional capital, expended on mains and works, from being 
productive, although they had to pay dividend and interest on 
£79,500 more capital than last year. He was pleased to гау that 
the distributing stations in Lancaster Road in the north, and 
Holland Mews in the south, were now completed, and would be in 
use as soon as the necessary junctions were completed, and they had 
at last got over the unsatisfactory position of having to refuse 
further customers. Negotiations were pending with the Kensington 
Borough Council for arc lighting in several of the principal streets 
in the company’s area, and in order to meet the growing demand 
for current, two additional machines had been ordered to be ready 
for next winter’s load. In conclusion, the chairman referred to the 
satisfactory way in which the Wood Lane works were being run, 
and remarked that they were now obtaining the principal part of 
their supply from that source, although they made full use of their 
old plant. 

Mr. A. E. FRANKLIN, J.P., seconded the motion, and the report, 
after a brief discussion, was adopted. 


Winchester Electric Light and Power Company. 


THE directors’ report, which was adopted at the meeting held at Win- 
chester last Tuesday week, stated that the progress made during the 
year ending December 31st, 1901, was very satisfactory, 5,690 8c. p. 
lamps having been added, making the total connection at the end of 
the year 20,815 lamps. Including the balance brought forward 
from last year's account, £125 19s., the account showed a net profit 
of 22,839 168. which, after payment of debenture interest, left a 
balance of EI, 839 16s. avaiable for dividend. The directors re- 
commended that a dividend be declared at the rate of 5 per cent. 
per annum, which will absorb £730 1s. 9d., and that £750 be placed 
to reserve for the renewal of plant, leaving a balance of £359 14s. 5d. 
to be carried to the next account. During the year large additions 
have been made both to the buildings and plant. The whole of the 
share capital has been issued and fully paid up. For the purpose of 
providing the further capital which will be required for extensions 
an extraordinary general meeting was called, to authorise the 
increase of the capital of the company by the issue of 5,000 new 
shares of £5 each, to be issued as the directors might from time to 
time determine. | -> 

Mr. T. F. Кїввү, in moving the adoption of the report, said that 
this was the fourth of their annual meetings. At the first meeting 
they had scarcely begun business and they paid no dividend ; at the 
second annual meeting they paid 24 per cent, at the third 3 per 
cent., and at that meeting they were in a position to pay 5 per cent. 
Something like another 5 per cent. was placed to the reserve for 
the renewal of plant, and £359 was carried to the next account. 
That was a satisfactory state of things. They had been obliged 
to put in а fourth engine and boiler, and to add considerably to 
their plant, as well as to their cables and extensions. 

Alderman STOPHER seconded, and the report was approved. 

At the extraordinary meeting, the resolution increasing the 
capital as mentioned in the report, was carried. The directors were 
authorised to issue the 5,000 new shares, either as ordinary or 5 per 
cent. preference shares as they might think expedient. 


* 


National Electric Wiring Company. 


Mr. В. Stewart Bain (chairman) presided over the fifth ordinary 
general meeting of the above company on Tuesday at the West- 
minster Palace Hotel, and in moving the adoption of the report, 
said he could congratulate them on the successful year’s work, and 
what to his mind was of even greater importance, the steady pro- 
gress they had made as a company since they were incorporated. 
During the first year, 1898, they were organising a new business of 
a somewhat complicated and novel character, and they were quite 
contented when they made a profit of about £1,200, which they 
carried forward. In 1899 they entered on the dividend-earning 
stage, when, after making provision for depreciation, &c., they 
divided 3 per cent. In 1900 they advanced another stage, and 
divided 4 percent., and this year, after nearly doubling the pro- 
vision for depreciation, &c., they recommended a dividend of 5 per 
cent. He did not know how that rate of progress appeared to the 
shareholders, but to him it was more satisfactory than starting with 
large dividends, which gradually grew smaller; they were slowly 
and thoroughly building up a good business, and were now becoming 
known as, if not actually the largest wiring company in the king- 
dom, at any rate, one of the largest, and the contracte they were 
obtaining were growing in importance and magnitude. During the 
year they had carried out some very important work for the 
Government to their entire satisfaction. They hoped during the 
current year to make a commencement with naval work, and they 
had already secured a contract for the overhead p of tram- 
ways, 80 that the prospect was distinctly hopeful. During the year 
they completed 2,741 installations, with an aggregate of 78,913 
lamps, this being an increuse of 501 installations and 22,324 lamps. 
Of this total, 805 installations, with 25,000 lamps, were free wiring, 
and 1,936 installations with 54,700 lamps were contract, while 
they had orders in hand at the close of the year for 315 installations, 
with an aggregate of 29,342 lamps. During the three months of the 
present year additional orders had been received for 424 installa- 
tions, with 13,496 lamps, and these figures pointed to a steady 
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increase in the company's business. The free wiring portion of the 
business showed a steady increase over that of last year, and what 
was of more importance to them, in nearly every case the revenue 
of nearly all free wiring contracts which were entered into was 
guaranteed by the lighting authority. During the year they 
entered into free wiring contracts with the Borough of Hackney 
and the Hornsey District Council, both of which they hoped 
would prove remunerative. With regard to the accounts, 
the gross profit for the year was £12,664 14s. 7d., as com- 
pared with £9,636 for the previous year, an increase of £3,028. 
Of this amount £3,666 was for free wire installations as compared 
with £2,120 for the previous year, an increase of 59 percent. Their 
profit from contract work was £8,359 as compared with £6,864 
for the previous year, an increase of 22 per cent. The other 
receipte for interest, discounts, &c., amounted to £938 as compared 
with £651 for the previous year, an increase of 42 percent. With 
regard to the other side of the account, the total expenses were £9,060 
as compared with £5,642 in the previous year; so that while the 
groes profit showed an increase of about 314 per cent. their expenses 
showed only an increase of 74 per cent. The allowances were 
£662 as compared with £573, and the balance left was £6,604 as 
compared with £3,993 for the previous year. From that they 


deducted provision for depreciation, &c., amounting to £2,522 a8 


compared with £1,390 last year, which he hoped they would con- 
sider a wise provision on their part. It was the work of the board 
to place the company on а sound financial basis, and this 
could only be done by making ample provision out of 
profits for depreciation, and in doing so they were 
only fulfilling the pledge they gave in the prospectus. The 
balance which remained, viz., £4,081, was £1,479 greater than last 
year, which enabled them to declare a dividend of 5 per cent., and 
carry forward about the same sum as last year. Turning to the 
balance-sheet, they Would see that the capital had increased from 
£75,000 to £87,000, and as the final call on the shares was made on Jan. 
lst, they had received £3,504 in ct thereof. This made their 
subscribed capital paid up in full, and if the business continued to 
increase in the same ratio as heretofore, it might become necessary 
toon to consider the question of additional capital, and more 
especially if they were successful with some of the negotiations 
which they had now in band for installations, running into con- 
siderable sums. The amount owing to creditors was £5,552, which 
was comparatively small, considering the amount of business they 
did. On the other side of the account it would be seen that the 
expenditure on free wired installations had increased from £33,178 
last year to £42,685 this year. The amount expended on contracts 
in course of completion was £17,553, and showed an increase 
of nearly £7,000. Stock at head office and branches was £10,025, 
and also showed an increase, the increase in both cases being due to the 
large amount of work in hand. Furniture, fixtures, plant and tools, 
£1,651, showed a slight increase. Advertising and preliminary 
expenses had besn reduced from £301 and £411 to £150 and £184 
respectively, and they expected that during the current year these 
two items’ would disappear entirely from the balance-sheet. The 
sums owing to them, after making provision for doubtful debts, &c., 
was £16,572, being about the same as last year. This, considering 
the large amount of work they had done during the year, was very 
satisfactory, and for this and for the increases in their business 
they bad to thank Mr. Cownie and his excellent staff. 

Mr. W. R. DaviEsS seconded the motion, and paid a tribute to 
the debt owed by the company to Mr. Cownie, the general manager, 
for his able management of the company's affaira. 

The report was adopted. 


County of London and Brush Provincial Electrie 
| Lighting Company. 


Mr. J. BBAITHWAITE, jun. (chairman), presided on Monday at 
Winchester House, E.C., over the annual meeting of the share- 
holders of the above company, and in moving the adoption of the 
report, said he thought they might congratulate themselves upon 
the extremely satisfactory progress which the company had made 
in every department. In the balance-sheet the chief item was the 
increase of capital expenditure during the year. The items 
amounted to £129,781 11s. 9d., and 314 per cent. of that expenditure 
was on account of machinery and buildings, and the remaining 684 
per cent. on account of mains, transformers, meters, &c., which were 
rendered necessary by the development of the company’s business 
as foreshadowed last year. In view of the very large areas over 
which the company had electric lighting rights, it was not probable 
that the capit.l account would be closed for some considerable time. 
He migbt take the opportunity of saying that probably the capital 
expenditure for the current year would not be so large, as they had 
provided machinery at their two lighting stations, which would 
serve their purposes for next year. The expenditure in the current 
year would be mainly for mains, and the balance of payment due 
tothe generating machinery which had already been delivered. 
They had issued the remaining £100,000 debenture stock which 
completed that issue, and also a further £10,000 of their 6 per 
cent. cumulative preference shares. That would leave them with 
another £10,000 preference shares available for issue. Turning to 
the general revenue account, here they saw continuous progress in 
every item. The standing charges had increased from £11,148 last 
year to £12,668 13s. 11d. this year, and this was due to the increase 
in the company's business. On the other hand, their total receipts 
on the credit side hdd gone up from £38,516 to £56,613, so that 
while the increase on this side had been very large, the increase 
of expenditure had been very small ; interest on dividends receivable 
was £4,754 against £3,896 last year, due to the improved prospects of 


= "their provincial undertakings. 


their provincial companies. At Bournemouth the progress had been 
exceedingly satisfactory, and ia dividend of 7 per cent. had been 
declared, as compared with 6 per cent. last year. At Dover the 
company had just declared a dividend of 5 per cent. on the ordinary 
shares, which was also an increase on last year; and in addition, 
the report just issued stated that the company had come to an 
agreement with the Corporation of Dover for the sale of the under- 
taking to the Corporation at a price which they said was calculated to 
work out at about £8 10s. for each £5 share. In looking at the 
balance-sheet, this point must be borne in mind—they had 
never written lup their assets in provincial shares. Their Dover 
shares stood at par in the balance-sheet; so that if this agreement 
went through, and they received £8 10s. pe share, it would 
represent a nice piece of legitimately-earned profit out of one of 
The Bournemouth shares, which 
stood at from £12 108. to £13, stood at cost price in their books, 
which was only a fraction over £10 per share ; so that there was an 
undisclosed profit available for them at some time or another if 
they marketed their shares, or if the Corporation was prepared to 
pay the price for the business. With regard to Coatbridge, that 
had given a good deal of anxiety to the board in past years, 
but now their anxiety was greatly reduced. Arrangements had 
been made for putting down more economical generating plant, and 
powers had also been obtained for the lighting of Airdrie, and 
for laying down the Airdrie and Coatbridge Tramway. When the 
tramway was completed, they would supply it with current which 
would give them a large new day load. As regarded their 
provincial interests, they might say at Bournemouth, Dover, 
and Coatbridge they had every cause to be satisfied and gratified 
with the result of their capital embarked in these places. But 
as he had told them in previous years, the real backbone of the 
company were the London interests. To put the thing in a nut- 
shell, the results of the past year’s operations had been that on the 
north side of the river they earned £12,000 more at an increased 
outlay of £3,570. On the south side they had also, curiously 
enough, earned £12,000 more, but the increased cost had been 
£4,750, and this was partly due to the extra costs incurred in the 
dislocation of the station by the erection of new machinery, and 
partly due to the fact that on the south side of the river they had 
not the same power load they had in the north. He hoped, how- 
ever, they would see a considerable improvement in that respect. 
The gross revenue from all sources during the year was £56,613, as 
against £38,516 for 1900, an increase of 47 per cent. for the year. 
But the net profit had increased 54 per cent., which showed that 
the previous outlay of capita! in mains, &c., was gradually becoming 
remunerative. The increase on City Road station was 56 per 
cent., and on the Wandsworth station was 51 per cent. Everyone 
of the districts in which they carried on operations had shown an 


‘increased revenue and largely increased profits during the past: year, 


and it showed that the additional nnits they manufactured and sold 
during the year were sold at a very small cost to the company. 
That was due very largely to the efforts of the chief engineer and 
station eng»aeer in their close attention to details, and keeping 
down the costs consistent with efficiency. With regard to the net 
revenue account, they found some considerable changes. On the 
credit side of the account, whereas last year they brought in 
£33,860, this year they only brought in £16,938. They would 
remember that two years ago, when they disposed of the interest 
in their Richmond undertaking, they used the profit made on that 
to pay a small dividend on the ordinary shares, pending the time 
when the London stations would be built, and so last year nearly the 
whole of the dividend came from the profits of that sale. Last year 
they only earned £7,000 of the dividend, but this year they had 
earned the whole of it from their own statious without taking any- 
thing from extraneous profits. It was true they had not yet been 
able to provide out of revenue the sum they should place to the 
renewals fund, but no doubt next year they would be able to do 
so and maintain the dividend paid on the ordinary shares. After 
paying the dividend they carried forward rather a larger sum this 
year. A good deal was said about the price charged for electricity, 
but as a matter of fact their charges compared extremely favourably 
with those of other companies. They adopted the sliding scale, and 
the very small consumer was charged the maximum price of Ya. 
per unit. On the other hand, some of the largest consumers got 
their current for 3d. per unit. The average price received for the 
whole of the current supplied both north and south of the Thames 
was almost exactly 44d. per unit, which gave no reasonable cause 
for complaint. The increase in their power load on the north side 
of the Thames was exceedingly encouraging and satisfactory, 
amounting to 127 per cent. Their motor power had almost doubled 


itself during the year, and they anticipated a still further increase 


as the advantages of electri motors became more known. With 
regard to lamps it would be satisfactory for them to know tbat the 
progress made by the company was relatively greater than any other 
company in London. During the past year they had 84,286 8-0. P. 
lamps additional, compared with 71,000 of the Metropolitan Com- 
pany, 63,873 of the Westminster Company, 38,000 of the City of 
London Company, and 25,480 of the St. James's and Pall Mall Com- 
pany. The increase was still going on, and since December 31st 
the increase was almost exactly the equivalent of 20,000 8-o.P. 
lamps, whilst the increase in profits this year so far appeared to 
have been about £2,500. They had one new area in which current 
was now available, from which they expected to obtain some marked 
results during the current year. The chairman proceeded to deal 
with the increasing tendency of municipalities and local bodies to 
harrass the British investor, and alludedto various formsof municipal 
trading. He said it was significant to notice that between 1875 and 
1898—the period during which municipal trading had arisen so 
markedly—the rates in England and Wales had increased 87 per 
cent., and the outstanding debt charge had increased nearly 100 
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per cent. In the same period the increase of population was only 
22 per cent., and assessable values only 2S per cent. Whenever a 
municipality saw anything which paid a profit, they wanted to take 
it over, but the beauty of the thing was that when they got a 
business which yielded a profit in the hands of the private company, 
they could not make it pay, which was not surprising seeing that 
the bodies were elected, and were constantly changing. Several 
municipalities had taken over the electric light undertaking, and 
their administration had yielded a loss to the ratepayers. 
Southwark, after five years’ working, lost £7,489 last year; 
Glasgow, after eight years’ working, lost £4,517 last year; Dublin 
lost £4,265 ; and Shoreditch £3,866, in spite ‘of the efforts made to 
minimise the loss by transferring items to the dust destructor. 
That, however, was not the full loss to the ratepayers, for the rate- 
able value they placed on their undertaking was nothing like that 
which was placed on the private companies. It had come to light 
tbat the Ealing Council had spent £109,000 on the undertaking, 
and assessed it at £755, and at Wimbledon, on the undertaking of 
which £57,700 was spent, the ee value was put below £300. 
Then again in regard to street lighting, they offered to do the 
public lighting of Shoreditch at £27 per 2,000-c.r. nominal arc lamp, 
but the Shoreditch Council charged its ratepayers £42 per lamp for 
public lighting. Taking all the municipal undertakers, they charged 
their ratepayers 20 per cent. too much as compared with the com- 
panies. He urged the shareholders to protest against this in- 
creasing municipal trading. Another noticeable feature of late 
was the tendency of public bodies to depart from strict lines of 
honesty, and to do those things which, as individuals, the members 
wculd never do. They had had a flagrant instance in the case of 
the Corporation of the City of London, and the Camberwell Borough 
Council seemed evidently prepared to take a leaf out of their book. 
When their company got the ccnsent of the local authority to go 
into Camberwell, they had to agree to sell at any time to the local 
authority at a fixed price. 
for every £100 found to have been properly expended. The com- 
pany had done a lot of pioneer work, and had only just begun to 
reap the fruits of their labour. Now the Borough Council wanted 
to take that over, but were looking round for some means of 
evading their obligations. They found іп а swall portion of their 
area a few mains laid by another electric lighting company, and 
they had bought these mains and were going to Parliament for 
power to supply the whole district on the strength of it. He hoped 
the efforts of the board to bring them to book would not be without 
success. Touching, in conclusion, on the depreciation fund, the 
chairman said he did not believe in a large depreciation fund, 
because if they bad a big fund at the end of their term, those who 
wished to buy would point to the fund as evidence that they them- 
selves considered it had depreciated by the amount of the fund. 
He believed in keeping their undertaking in good and proper 
condition, and having a depreciation fund sufficient for all 
contingencies. 

Mr. F. W. RES$NOLDS seconded the motion. 

Considerable discussion followed, chiefly on the question of 
depreciation, it being urged that whilst the directors’ policy in this 
direction had been justified as a policy of expediency, yet in the 
future more attention should be paid to the point. 

The CBAIRMAN having reiterated his opinion on the question, the 
report was adopted. 


Direct Spanish Telegraph Company. 


THE meeting of this company was held on Monday at the officer, 
Winchester House, Old Broad Street, the Marquis of Tweeddale 
presiding. 

The CHAIRMAN, in proposing the adoption of the report, said the 
chief feature of the operations of the past year had been the very 
heavy expenditure entailed upon the company through the inter- 
ruptions of their two cables, the Bilbao cable and the Barcclona— 
Marseilles cable. The Bilbao cable was interrupted for a period of 
a month, and cost them £4,074 to repair. The Barcelona —Marseilles 
enble was interrupted for the unprecedented length of time of three 
months, and its repair cost them £8,179. That was entirely due to 
the extraordinary bad weather which prevailed in that part of the 
Mediterranean during the early part of last year. Every possible 
effort was made by the repairing ships to repair the break quickly and 
promptly, but the bad weather defeated every effort of that kind. The 
third break occurred in the latter part of 1ast year and lasted only 14 
days, happily owing to the prompt mannerin which the в.в. Sir 
John Pender was despatched from Gibraltar, where she was lying 
at the time. That break cost £2,976, making altogether the large 
sum of £15,230 spent on repairs during the year. Fortunately, they 
had in their possession a very handsome reserve fund, and they 
were enabled to meet that large expenditure without any difficulty 
whatever. The sum at the credit of the reserve or renewal fund 
was still £46,948. Those prolonged interruptions unfortunately 
prejudicially affected their traffic receipts, which were £699 less 
than last year. He was glad, however, to think that if it had not 
been for those long interruptions, their receipts would have been 
considerably in excess of the previous year, and therefore con- 
siderably above the averave. The traffic on the Bilbao line was 
fairly well maintained; aud as the traffic between Great Britain 
and Spain showed evident signs of increasing, they had every 
reason to hope that by this time next year the traflic returns on the 
Bilbao cable would show a distinct improvement. Their ordinary 
expenses at stations showed an increase of £526, which was almost 
entirely composed of two items—increase of salaries at the stations, 
amounting to £342, and increase of salaries at the head оћісе of £61. 
Those increases were in accordance with a rule laid down by the 
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directors, and they would continue until the maximum in each case 
was reached. The increases were only given to those officera who 
appeared to deserve them, but whenever that was the case the 
increase was given as a matter of course. The general expenses did 
not call for any particular comment, but he might, perhaps, refer to 
the reduction of £80 in the cost of automatic apparatus. They 
possessed now automatic apparatus of the very best quality 
and capable of doing any amount of work which it was at all likely 
it might have to carry through. Their experience of that auto- 
matic apparatus was entirely favourable both in respect to 
speed and accuracy. The net result of their operations was 
that they were able to recommend a dividend at the rate of 
4 per cent. per annum, after placing £5,000 to the reserve fund and 
paying the usual 10 per cent. on the preference shares. In order to 
do that they had drawn £566 from the contingency fnnd and the 
small sum of £145 from the reserve. 

Sir JOHN DENISON PENDER seconded the motion, and the report 
was adopted. 


+ 


City of Birmingham Tramways Company. 


AT the annual meeting held at Birmingham last week, Mr. Jauks 
Ross, who presided, said that the results of the working of the 
Bristol Road line, in converting which to the overhead electric 
system the company spent a good deal of money, were turning out 
very satisfactory. That line was worked on the new system for 
74 months up to the end of December, and the net earnings were 
about £8,000, whereas, under the old storage battery system, it was 
hard work to meet expenses. 


Mersey Railway Companv. 


THE half-yearly report of this company contains the following 
paragraph: — Tbe directors regret the decrease in the traffic 
receipts, which is due to the opening of the Birkenhead electric 
tramway system, and which they believe will continue until the 
railway is worked by electricity. Phe contract with the British 
Westinghouse Electric and Manufacturing Company, Limited, 
provides for payment of the interest on the redeemable first, aleo 
the Mersey Railway new first perpetual debenture stocks until the 
railway throughout shall be available for public traffic worked by 
electrical power. The electrical works are in course of construction, 
and substantial progress has already been made.” 


Tynemouth and District Electric Traction Company. 


Tue directors’ report presented to the meeting at Donington House, 
W.C., states that the capital expenditure during the year 1901 
amounted to £26,130 9з. 5d., the total capital outlay on the 
construction, re-construction, and electrical equipment of the lines 
being £78,434 9s. 9d. (including £5,089 19s. 5d. on the old line). 
The subscribed share capital is now £40, 000 in ordinary shares of 
£5 each, and £30,000 in 5 per cent. cumulative preference shares of 
£5 eacb. 

The total revenue from March 18th (the date of o ко for traffic by electric 
traction) to December 31st amounts to £11,069 6s. 1 and the expenditure to 
£5,700 16s.9d., leaving a net profit of £5, 368 10s. Id., which, added to the 
ашопп{ о! £55 бв. 11d. brought forward from. Jast account, makes an available 


balance of £5,428 17s., which the directors recommend should be applied as 
follows :— 


Amount to be p laced to depreciation and reserve fund . £1,000 0 0 
Dividend at the rate of 5 per cent. per annutn on the 
cumulative preference shares for the year. 900 0 
Dividend at the rate of 7 per cent. on oui шаш аһагев 
for the year 822 2,800 0 
To be carried forward to next account EN s ss 798 17 
25,498 17 0 


The inquiry respecting the company's application for a Light Railway Order 
for the extension from the present terminus at Whitley to Whitley Sands, a 
distance of 4 furlongs 8 oh ns, was held on February 24th, 1902, and the Order 
(which was unopposed) has been passed by the Light Railway Commissioners, 
subject to confirmation by the Board of Trade. The lines, as constructed and 
equipped for electrical traction, were ins ported by the Board of Trade Inspector 
on February 13th, 1901, and were opened for.traffio on March 18th following. 
In order to provide for increased serv ices, the directors have given instructions 
for the doubling of the track along the Grand Parade, Tynemouth, and the 
work will, it is hoped, be completed before the coming holiday season. 


Year ended 
MILES OPEN :— Dec. 8186, 1901. 
Route miles. i T ia “ә "T s 3°71 


Single line .. z - as 28 АР T 1°16 

Double line .. vi vá 3 2-55 
Number of passengers carried 5 1,723,218 
Average receipts per passenger... ee i. . 1:514. 
Average expenditure per passenger 5 A Vs d. 
Proportion of expenses to oe 2 28 .. 51% 
Number of cars іп stock 3 Я os 22 


Newmarket Electric Light Company. 


THE third annual meeting of the Newmarket Electric Light Com- 
pany was held on Monday last week, Mr. G.. Н. Verrall, J.P. (chair- 
шап), presiding. The directors’ report stated that satisfactory 
progress had been made during the past year, 2,611 8-c.P. lamps 
having been connected to the mains. Considerable additions had 
been made to the machinery and mains during the past year. The 
profit on the year's working, added to £205 15s. 2d. brought forward 
from last year's account, amounted to £1,133 0s. 11d., which after 
providing for debenture interest, left a balance of £676 18s. 44. 
The directors recommended the payment of a dividend of 42 10s. 
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per cent., that £100 be written off the preliminary expenses account, 
and that the balance £181 188. 4d., be carried forward. The Chair- 
man said trey had now 11,107 8-c.P. lamps connected, and appli- 
cations in hand fcr an additional 1,050. Applications equivalent to 
2,086 8-c P. lights had been received since the beginning of the 
year. Mr. A. H. Crowe was re-elected company's auditor; and the 
retiring directors, Messrs. G. Н. Verrall and G. J. Jennings, were 
re-appointed. 


Dover Electricity Supply Company. 


THE report to December, 1901, presented at the meeting held at 
Dover, on Wednesday, shows that a very material increase bas 
taken place in the profits derived from the business during the 
year as compared with the previous 12 months. This is partly due 
to the increased output and partly to reduction in cost of coal, &c. 
A further substantial reduction on this account іх also ensured 
during the current year from contracts already made. The board 
report the death in July last of Mr. C. W. Bagshawe, J.P., a 
director, who has been replaced by Mr. Henry Hobday. 


During the year the equivalent of about 3,850 8-с.р. lamps have been added to 
the mains, besides several motors and numerous temporary lights. The 
additional ligbte represent & greater increase than in any previous year. 
Tbe directors were able, а year ago, to report an increase of output for 1900, 
amounting to about 80 per cent., and they have now the pleasure to state that 
the increased private output for the past year over the combined private supply 
of 1900 is equal to 54 per cent., the number of units being as follows: 1899, 
195,359 ; 1900, 261,154; 1901, 403,870. In order to further stimulate this increase, 
the directors some months since gave notice that the price of current would, 
under conditions of prompt payment, be reduced to 5d. per unit. Such 
reduction came into force as from January lst last, and the directors have 
every reason to believe that the resulte to the company will be highly satis- 
factory. The capital expenditure during the year has been chietly in the 
direction of main extensions, and a considerable sum could still be profitably 
employed in this direction. The directors have to report that negotiations for 
the sale of the company's undertaking to the Dover Corporation have led to 
their making a definite offer at the price of £142,228, which has been accepted 
subject to the consent of this company in general meeting, and to tbe necessacy 
Parliamentary sanction being obtained. The price named will allow of & dis- 
tribution of £8 10s. to each holder of a £5 share after payment of all the 
company’s liabilities, and represent a fair return to those shareholdors who 
have waited for the present prosperous condition of the company; and the 
directors recommend the shareholders to confirm the sale. The profits of the 
year amount to £4,729 17s. After payment of debenture and other interest 
there is an available balance of £3,507 4s. 10d., oat of which the directors 
recommend the payment of a 5 per cent. dividend on the preference shares, 
absorbing £728 9s. 6d., and 5 per cent. on the ordinary shares, amounting to 
£2,500; the balance of £278 15s. 4d. being carried forward. 


Ferranti, Limited. 


TRE directors’ report for the year ended December 31st, 1901 (the 
company, formed in July, 1901, having taken over the business 
from the beginning of that year) reads as follows :— 


The gross profits (including dividends on British Insulated Wire 
Company shares, £4,290 15s.) amount to е 85 .. £49,821 8 7 
From this has to be deducted the total cost of 
administration, patent fees, and experimental 
expenses .. T e T" oe 2s .. £15,104 11 4 
Repairs and renewals os we . . £3,756 1 1 


Depreciation .. - RS s . . 5,800 14 7 
| —————— 9,056 16 8 
24,661 7 0 
Leaving а net profitof  .. Y. vie . . £25,160 1 7 


, 


The directors consider this result satisfactory. The plant and 
machinery has been kept in a high state of efficiency; 49,556, as 
shown above, has been charged against revenue for upkeep and 


depreciation. — | 
Of the above balance T T m “a 85 £8,215 12 4 
is payable to the liquidator of the old company : 
as interest on the purchase price, in accordance 
with the contract for sale. 
Income-tax and directors’ fees amount to oe БЕ 914 8 6 
Debenture interest and interest on loans "i .. 4,484 11 11 
Dividends on preference shares calculated from dates of 
payments of calls.. as кж T $e s 1,091 9 0 
14,686 1 9 
Leaving to be dealt with T .. 10,173 19 10 
£95,100 1 7 


In accordauce with the'articles of association, the sum of £2,500 
will be applied to the reduction of patent's account, and it is pro- 
posed to write £1,100 off the formation expenses. In view of the 
amount of interest mentioned above, it is proposed to pay £1,784 
7s. 8d. only, as dividend on ordinary shares. Of the balance of 
profit, i c., £5,089 12s., £3,000 will be transferred to reserve account, 
and £2,089 12s. 2d. carried forward. The directors hope to finally 
dispose, during the current year, of the “Expenditure on old 
engines,” to meet which the sum of £14,000 was reserved at the 
formation of the new company. In view of the unexpected depre- 
ciation, since the issue of the prospectus, in the quoted value of 
British Insulated Wire Oompany’s shares, which were taken over 
from the old company, Mr. Ferranti has executed an agreement 
undertaking to meet the deficit (if any) upon the sale of these 
shares, and has given security. They have, therefore, not been 
written down in the books. The orders in hand are over £60,000 
greater in value than at this date last year. 'To meet the rapid 
increase in business, it has been found necessary to lease additional 
premises close to the existing works, which are being equipped as 
a switch works, the present accommodation for this branch of the 
business being quite inadequate. Amongst the orders recently 
obtained are important contracts for the London County Council, 
Manchester Corporation, and Capetown municipality. At the 
request of the chaitman and directors, who hold amongst them all 
the ordinnry share capital, Mr. Scott Lings has agreed to join the 
board. 


British Columbia Electrie Railway Company. 


Мв. R. M. HoRNz-PAYNE, the chairman of this company, has made 
a report to the shareholders, giving the results of the visit he has 
made to British Columbia. The report was published at length in 
the financial press last week. He has inspected the whole of the 
company's property and plant, and calls attention to the great 
changes that have occurred in the district served by the company 
during the last few years. He recommends :— 


(1) That the directors should be authorised to create £175,000 (part of 
£220,000) special 44 per cert. 50-year debenture bonds, or to guarantee a similar 
amount of similar bonds of the Vancouver Power Company, in order to enable 
the Vancouver Power Company to construct and instal the Coquitlam water- 
pore plant; (2) that power be granted to the directors to increase the capital 

y £800,000 from time to time, as occasion may require, for the general expan- 
tion of the business; (3) that the shares of the company be converted into 
stock: (4) that the present preference shares be converted into preferred (5 per 
cent. minimum) ordinary stock, and the present ordinary shares into deferred 
ordinary stock, and that 4250, O00 of the new capital be created as 5 per cent. 
perpetual cumulative preference stock and £50,000 as additional preferred (5 per 
cent. minimum) ordinary stock, and that provision shall be made in the articles 
providing that there shall at no one time be outstanding more preference than 
there is of preferred ordinary stock, and also of deferred ordinary stock already 
outstanding, and that at no one time shall there be more preferred ordinary 
stock outstanding than tbere is already of deferred ordinary stock outstanding. 
The effect of this is that there will be £250,000 in each of the three issues of 
capital and £250,000 of debentures, and that ample provision will be made for | 
the growth of the company. : І 


Potteries Electric Traction Company. 


THE dircctors’ report for the year ended December 31st, 1901, 
reads as follows :— 


The gross Teee pis for the year amount to £86,886 4s. ld. After deducting all 
expenses chargeable to revenue, includingrepairs and maintenance and interest 
on loans and debentures, there remains в net profit of £19,650 148. 6d. To this 
has to be added £205 15s. 9d: brought forward from the previous account, makin 
an available balance of £19,866 108. gd. which the directors recommend shoul 
be applied as follows, viz.:— 


To provide for dividend for the year on the cumulative 


preference shares PM © T Y is .. £10,004 3 4 

To pay a dividend on the ordinary shares of the company 
at the rate of 4 per cent. for the year T is 048 16 9 
To transfer to the credit of depreciation and reserve fund 1,50 0 0 
To carry forward to next account -— ix és ar 258 10 2 
£19,856 10 8 


Daring the year traffic receipts have increased and administration and other 
expenses have been reduced, but the company's business has suffered con- 
siderably from the general stagnation in the trade of the district, and loss has 
been sustained through the reduction of the service between Hanley and 
Longton, pending the reconstruction of part of the old line in Fenton of the 
North Staffordshire Tramways Company. | 

Jn April last the British Eleotrio Traction Company, Limited, exercised the 
option to subscribe for £75,000 debenture stock referred to in the last report. 

he directors have considered it desirable for the company to acquire the out- 
standing £20,000 5 per cent. debentures of the North Staffordshire Tramways 
Company, an і in order to carry this into effect 2,000 ordinary and 2,000 5 per 
cent. preference shares of £10 each were issued to the shareholders on which £1 
per share has been called up. 'This has enabled the directors to offer £20,000 
13 per cent. debenture stock to the holders of the 5 per cent. debentures of the 

orth Staffordshire Company in payment for their debentures, and this company 
now holds all the issued debentures of the North Staffordshire Company except . 
£150. The total capital наше to December 81в%, 1901, was 415,496 
17s. 8d, in addition to £205,833 10s., the cost of the debentures and shares held 
by the company in the North Staffordshire Tramways Company, Limited.. The 
light railway order applied for in 1900 has now been granted. The 
directors propose to commence the construction of some of these lines forthwith. 
In order to cope with the increased demand for services, additional plant has 
been installed, and the system of electrical feeders has been extended. The 
rolling stock has been augmented, and the company has now a total of 105 cars. 
Tbe express parcels delivery service was commenced towards the end of the 
year, and has dealt successfully With a large amount of business. Receiving 
offices have been opened in Stoke, Hanley, Burslem, Newcastle, Longton, &c., 
and agents have been appointed throughout the district. The directors have 
appointed Crouch's Universal Parcels Express Company for business in London 
and the provinces, in connection with this service. Some capital expenditure 
has been necessary for the purchase of vans and other apparatus. 

The directors have received applications from various local authorities for 
extensions of the system into parts of the district not yet served by the tram- 
ways, and these suggestions are receiving the careful consideration of the 
directors. "The negotiations with some of the local authorities for the transfer 
to the company of their electric lighting orders have been postponed. The 
directors have considered it desirable to join with the North Staffordshire 
Tramways Company in applying to Parliament in the present session fora 
Bil to confirm certain agreements with the local authorities, for 
power to appoint an arbitrator in certain eventualities, and for other 

urposes. The Bill has sed second reading. During the year Mr. J. 8. 
Raworth has retired, qwing to other engagements, arid the directors have 
elected Mr. George F. M. Cornwallis-West to fill the vacancy thus caused on 
the board. The directors retiring this year are Mr. Stephen Selion, Mr. S'ephen 
Mear, and Mr. George Cornwallis-West, who are eligible for re-election. Messrs. 
Bourner, Bullock & Co,, the auditors, also retire, and offer themse!ves for 


re-election. 
1900. 1901. 

Mil ER Orrxn— m. f. Cc. 

Route miles .. oe T .. 98 0 1 28:05 

Single line e" Gs vi . . 17 6 0 22°95 

Double line .. га € 5 2 1 6:0 
Number of passengers carried .. 9,841,466 18,361,778 
Average traffic receipts per passenger 1'824, 1:324. 
Average expenditure per passenger .. 0:834. 088d. 
Proportion of expenses to receipts .. 02 9 62%, 
Number of cars in stock .. fs ee 78 105 


Oxford Electric Company. 


SIR Henry Mancr presided at the annual meeting held at Oxford 
last Friday week, and in moving the adoption of the report, which 
has already appeared in our columns, he detailed the various exten- 
sions to plant and mains which bad been carried out during the 
year. 803,000 units were generated араіп:6 657,000 in 1900—an 
increase of 22 per cent. The units delivered were 570,000 as 
against 484,000 in 1900. 1,727 tons of coal were consumed against 
1,337 in; »revious year. The cost of coal per unit had slightly 
increased 


ч 
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Prospectus.—The list was to close yesterday (Thursday) 
for an issue of 28,503 ordinary £10 shares in the Auckland Electric 
Tramways Company, Limited. The sbares were offered by the 
Electric and General Investment Company, and the issue was 
guaranteed by the British Electric Traction Company. The com- 
pany has taken over the lines of the New Zealand Electric Light 
and Traction Company, Limited, which, with certain extensions (for 
which powers have been obtained by local authorities and 
delegated to the company), makes a total route length of 18 miles. 
The nominal capital is £300,000. The contracts for the conversion 
to clectrical traction, and the equipment of the extension lines, are 
being carried out by Messrs. J. G. White & Co., Ltd. : 


Direct United States Cable Company.— Interim 
dividend 3s. per share (at the rate of 3 per cent. per annum), for 
the quarter ending March 31st, 1902. 


ттт >= 


. 


TRAFFIC RECEIPTS. 


tion Tramways.—The receipts for the week ending March 
WE T D n 4 las$ year, £551; increase, £104. "Total 
to date, 26.861 period last year, £6,188; increase £673. 


Miles of track open, 103. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
M 


arch 23nd were £212; ding week year, £162; inorease 
250. Total receipts to date, 21,008; corresponding period last year, 61796; 
increase, 2200. 


stol Tramways and Carriage Company.—The receipts for the week ending 
March. 2 ere £4,094; oorresponding period j^ year £8,576; in- 
crease, 


British Electrio Traction Company.—The following returns are issued of the 
und gs of this 8 for the week ending March 14th :— 


— 


with corres- No Aggregate. 
Amount ponding week of 
Company. & m year. | weeks. PORAN pus or Dec. 
£ | £ £ £ £ 
3 T 

" т |om— x4 3 4,005 = 

Dodie Stourbridge E 143 — : 838 1,146 = 

e 867 200 — 1 8,688 1,929 E 

epool .. " 176 — 9 1 ы — 81 

Kidderminster А т! 10 — 1 16 80 — 

Merthyr А 205 — — ji 1 1,929 — = 
Oldham—Ashton 1111 7 — 1 4,685 27 58 

Poole А 108 , — — 1 1,824 — = 

Potteries 1,416 95 — 1 18,828 885 = 

Southport... aM 144 94 — 1 1,270 198 = 

South Staffordshiret 778 76 — 1 7,229 881 PE 

Bwanse& —.. ..| 408 4 | — 1 4,044 85 | — 

Taunton 1 eo ee 54 — = | 1 598 — — 

T nemouth fes ee 178 € — 1 1,840 — — 

olverhampton Dist. ; 140 92 — | 1 1,241 719 е 

1 Partly steam. t Not in operation last year 


£6,824; cortespon week last year, £6,188; inorease, 2686. 
receipts to date, £79,719 ; corresponding period last year, £73,007; in- 
crease, £6,712. Miles open, 6, 


Оу and South London Railway.—The гоор for the week ending 
Mar. 28rd were £2,818; corresponding week last year, е: increase, 
£724. Total receipts to date (12 weeks), £80,285; corresponding period last 
year, £24,315; increase, £11,970. Miles open, 6}; last year, 42, | 


Dover Corporation Tramways.—The receipts for the week ending March 
22nd were £169 12s. 24d.; co nding week last year, £154 188. 1d.; in* 
crease, £14 14s. цч. Total to date, £1,951 16s. 44d. ; corresponding period 
last year, £1,844 17s. ; increase, £106 18s. 7d. Miles of track open, 8. 
Car miles run, 1902, 5,120; 1901, 4,981, Number of cars, 1902, 19; 1901, 11. 


Dublin United Tramways Company.—The rece forthe week ending March 
21st were as follows:—D.U.T. Co., £8,486 17s. Ad.; D.8.D. Oo. £724 16s. 8d.; 
total, £4,211 18s. 10d.; corre ding k ear—D.U.1. Co., £8,076 
78. 1d.; D.B.D. Co., 2645 18s. 6d.; total, £8,722 0s. 7d.; inorease, £489 18s. 8d 


te to date, £48,785 Os. Od.; last year, £48,974 78. 3d.: 
425860 198, 9d. Mileage worked 40. : ; increase, 


Liv 1 Overhead Railway.—The receipts for the week ending March 
‘Qa were £1,892; corresponding week last year, £1,475; decr 
Total to date £16,451; corresponding period last year, £17,744 ; 
£1,298. Miles open, 6 miles 67 chains. 


Central London na wa" The receipts for the week ending March 22nd were 
9 


£83. 
decrease, 


STOCKS AND SHARES. 


Tuesday Evening. 


DESPITE the approach of the holidays, business in electrical descrip- 
tions is fairly brisk. British Electric Tractions are coming to the 
fore. Supply shares, although they fail to recover some of the 


recent losses, are commanding a very free market, and the telegraph 
department is being timidly approached by a few buyers. The 
Electric Railway section is noticeable only from the continued 
dulness of Central London issues. City and South London is 
hardly mentioned, but its pre-Ordinary descriptions show a tendency 
to slide off in sympathy with the rest of that gilt-edged group. A 
large emission of new London and North-Western Preference stock 
has proved abortive, and consequently all like securities are 
tapering off in price. 


In some direction a good deal is being made of the prospecta of 
the electric lighting companies in view of the Coronation. It is 
argued that the supply undertakings must mint money during the 
festivities, and that a purchase of Westminster, St. James's, Char- 
ing Cross and City of London shares will probably show a large and 
early profit. But on the other hand, it may be pointed out that 
while more current will be used in the streets, there may be a 
decrease in that consumed indoors, since the illuminations will 
look well only if the surrounding area forms a dark background. 
Therefore, while admitting the prospects and hoping for a capital 
season, we are somewhat sceptical as to the likelihood of any pro- 
nounced rise stich as some of our contemporaries appear to contem- 
plate. Were the depreciatiun accounts of certain electrical supply 
companies in better condition, the prudent investor would be more 
drawn to the market; our strictures upon this point are likely to be 
emphasised in the near future by some of the weightiest anthorities 
in the world of financial journalism. The severe decline in Brush 
shares is partially due to fears of what the report may have to say 
on this very subject, nervous apprehensions being conjured up. 
The company’s statement is due after Easter, and it is awaited 
with lively interest. 


Telegraph stocks are attracting attention from investors tempted 
by the shake-out to have a flutter in this market. The Marconi 
scare isagain passing away, and with it the altitude attained by 
Marconi shares. The latter are row sellers at 3}, notwithstanding 
the buoyancy of their foster-brothers, South African Gold Mining 
shares, the two classes being dealt in side by side. It is difficult to 
realise how sharp the relapse has been in telegraph securities until 


the figures are shown at a glance. Taking the lowest quotations 


of a few representative stocks and shares in the last four years, we 
have this record :— 


Stock or share, . i 1898. | 1899. 1900. | 1901. | Now 
| | 
! 
Anglo-American Preference 107 110 95 i R6 
Direct United States.. ont 12,1, 10 | 7 10 
Eastern .. ше , 1 196 181 180 
Eastern Extension .. 17} 13 0 124 13 
Great Northern 29 28 


— - 


With regard to Eastern Ordinary in 1898, the shares were not 
converted into stocks at that date, but for purposes of comparison 


we have treated the price as though the conversion had gone 
through. 


Our table shows the lowest prices since 1897, and without going 
into such detail with regard to the highest, it is sufficient to point 
to three or four quotations which have been attained within the 
same period. In 1899, Anglo “В” ran up to 121, and even last 
year it stood as high as 102 at one time. Eastern Ordinary has 
fallen from 183, its highest price in 1899, although the EIO shares 
reached 184 in '96. Last year the maximum was 151, and the 
present price is rather over 130. Eastern Extension shares, now 


. about 13, were 19} four years ago, and 147 at one time in 1901. 


Yet both the Eastern and the Eastern Extension Companies have 
paid 7 per cent. regularly every year since the last Jubilee in 1897, 
and the Great Northern dividend of 30s. per share for 1901 was 
the best paid forfive years. It is observable by these illustrations 
that the Telegraph market is not being exploited unjustifiably by 
those in search of good speculative investments at low prices. 


One or two new issues claim attention, that of the Auckland 
Electric Tramways being the most ambitious. The prospectus 
shows the company to te allied with the British Electric Traction 
Company, and under the auspices of that concern the shares 
may possibly be led to a gentle premium, The shares are, of 
course, an investment of very highly speculative type. Soon 
after Easter we are to have the launching of a big company for the 
supply of electric power in South Wales.  Ferranti, Limited, 
whose prospectus was issued only a year ago, shows profits for ita 
first 12 months’ work ‘of £25,160 net, an eminently satisfactory 
result. The directors, however, are only distributing £1,784 to the 
Ordinary shareholders, very generous appropriations being made to 
reserve, patent account, depreciation, and other similar funda. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Olosing Closing 
send or Dividends for 
NAMB Share Quotations Quotation 
us i the last three years. March 19th. March 25th, 


— | а. || es | — — 


2,300 | African Direct Telegraph, 4% Deba .. . | 100 e| o |] . [99 —103 | 99 —103 
5,000 Amazon oo Co.'s shares, Nos. 1 to 25,000 . e| 10| .. 285 is 3à— 44 3à— 44 
9,7002! Amason Telegraph 5 Y Debs., Nos. 1 to 1,250 Red. ve | 100 | . sue .. | 70 — 80 | 70 — 80 


4,720 | Anglo-American Telegraph ... - - - Stock 73/6 | 3j 61s. | 46 — 49 46 — 49 
"7,640 Do. do. 6 y 4 Pref. eee өөө eee Stock 6 y 4 6 6 96 89 — 91 89 = 91 
7,640 d Deferred ove . #09 eo Btock|£1 78. 5s. 28. 71— 71 74— 72 
Ohili Telephone, Nos. 1 to 44,000 eee 00 eot oo 5 4 5 V eee 3 T 4 34— 4 

3,300$ Oommercial Cable [II [I $100 8 ry 155 —165 155 —165 
1,0297 Do. do. Bterling 600 year 4 % Deb Stock Red. š 95 — 97 95 — 97 
16,000 Cuba Telegraph eee eee [II) ee coe ee 10 7 V oe 44 25 54 44— 
6,000 Do. 10% эбен eee ree 000 ee oe 10 * Ф 1 — 14 Е" — E 
12,931 Bpanish egrap T TI DT m 514 4 — 4 — 
6,000 Do. do. 10 Cum. Pret. ees coe . es 84— 9 8$— 94 


ble 
Direct West India Cable, p x, Beg. "Deb, “within 
31,001 { Noe 1 to 1000 Red. | 100 "p" 
30,000 Eastern „Тера, Ord. Btock eee 900 eee MED Btock 7 V 7 % eee 125 —135 125 —135 131 128 
30,807 34 Pref. Btock eee eee ove 100 eee 00е eee 85 == 88 85 — 88 864 85 
32,2682 Do. 4 % Mort. Deb. Stock Red. ... [Stock] ... ө * 105 —109 [105 —109 1074 | 105 
00,000 | Eastern Extension, Australasia, and China Telegraph ... | 10|795|795]| ... | 124— 134 123 — 133 133 | 13,, 


Stock eee eee eee eee 0 00 eoe eee eee 108 — 113 108 —113 
4 . 
0000014 eer BO аш кав тоерарь $00 sod 7505 100 |54% | .. |... | 99 —102 | 99 —102 


00,0007 Do. 4 95 Beg. Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 | ... € .. |100 —103 |100 —108 ß /. 
80,227 | Globe Telegraph and Trust ... ies TS oe | 10 | 54% | 54% | ... 8) — 94 8à— 94 91 9 
80,049 Do. do. 6 5 Pref. sé is D ies is „ | 13 — 14 124 — 134 194,| 13 
50,000 | Great Northern Telegraph, of Copenhagen és 1595 | .. | 27 — 29 27 — 29 278 
Halifax and Bermuda Oable, 4j % 1st Mort. Debe, 
00,0007 London Platino-Brasilian Telegraph, 6 % Debe. . - 100 5 ies . |100 —104 |100 —104 i oe 
Montevideo Telephone, мап, А Ков. 1 to 72,680 eo 1 23 eee i i— 4 ooo 
86,493 do. 5 & Pref, отоо 1/5 M — — 
83,333 National Telephone, Pref. Stock ' E 100|5 6% |5% | 95 — 99 xd| 95 — 99 98i | 96 
00,000 ef. shares... va Sa Ves а 3& 38 — 34— 38 
65,667 Do Def. Stock is bes 805 . . | 100]... 60 |614 xd| ... — 60 — 64 61 wes 
15,000 Do. 6 95 Oum. 1st bref. о А 10 | 6 6 6 % 13 — 15 xd| 13 — 15 jus T 
Do. : Oum. 9nd Pref. [T 10 6 6 6 Ф 13 — 15 xd 12 — 14 coe eee 
150,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5|5 b 5 4i— 5ixd| 4j— 53 444]... 
00,0007 Do. T Deb. Btock Hed. m Stock 3i 9i 34% | 93 — 96 93 — 96 I - 
500 Do. Deb. Btock Red... 100 e | 4 4 % |101 —105 101 —105 1011 
171,504 | Oriental Telephone Elec. Nos. 1 to 171,504, fully paid 115 56 ы i— 1 1— 1 125 
100,000}; Pacific and European Tel., 4 52 Guar. Debs., 1 to ni «. | 100 |... AM *. | 99 —102 99 —102 
11,839 Reuters... ove eee 000 eee eee eee 8 b Ф 5 Ф eee 64— 74 61— 73 
8,303 Submarine Oables Trust eee eee өөө eee eee Cert. eee eee eee 119 —125 119 —125 
58,000 | United River Plate Telephone 5|79| .. ie 4$— 54 43— 54 
40,008 Do. ae 595 Cum. pret. Nos. 1—40,000 b| sw Бе 2$ 44— 5 44— 5 
17959471 Do. 595 Deb. |Btock| ... | „.. .. 1109 —105 [102 —105 
155,000 | West African Telegraph, 5 95 Debs.... 100 | ... "va .. | 99 —101 99 —101 i eee 
$0,008 West Coast of America, Nos. 1—80,000 and 53, 001—859, 008 21 | oos eee eee 1— 8 * — š eee eee 
150,000; Do. do. 4% Debs., 1—1, У gus by Bras, Bub. Tol 100 | ... as .. | 99 —102 99 —102 ii ias 
207,980 | Western Telegraph, Ltd., Nos. 1— | 10179179 | ... |12— 13 | 12 — 13 122 | 12} 
15,0001 Do. . b Debs. and series, 1906 [II] 100 [III 006 eer 102 —105 102 —105 Ir 
848,7771 Do. do. 4% Deb. Stock Bed. .. ... | 100] ... |... .. | 99 —102 99 —102 
88,321 | West India and Panama Telegraph...  ... sc „| 10| j] s rs à— 2 — 2 
14,563 Do. do. do. 6 Oum. 186 Pret. eee 10 eee eon өзе * 5 — 54 5 — 54 5 eee 
4,669 | Do, do. do. 6 Сат. 2nd Pref. coe 10 oon eee | eee 34— 41 34 — 44 | eee | eee 
80,000? Do. do. do. 5 % Debs, Nos. 1 to 1.800 | 100 | ... | eo] 100 108 HOO —108 | . 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. I. "e i 9— § ĝ— § es 
100,000 Do. 449 1st Deb. Stock, Prov. Certa. | 100 | ... | ... .. |100 — 105 [100 —105 iet ы 
19,661 | Brompton & Kensington Elec. Lt. Bap., Ord., 101 to 19,761 56 6% 8 % | &ў— 9ixd| 82— 9 84 
20,000 Do. do. 7 96 Саш, Pret.... B. ue ar А 81 — 9,xd| 82— 9} |... 85 
50,000 VIAE Cross ood Strand шешшу Варру  .. 5|9%|9%П0%| 9— 10 | 9 — 10 9,2] 91 
50,000 "e do. do. 44% Oum. Pref. NET 805 TE 51— 54 51— b 58 | .. 
Mo . si : Е - * Deb. Stock Red. | 100 | ... |... .. |104 —106 |104 —106 is 
ct apply, i abe ёё ase 516$ 51 4% 5 — xd) 5 — 53 55 
150, Do. do. Deb. Stock Red. Btock| ... Js .. |110 —113 |110 —113 ave ane 
10,579 | City of Londoa E Electric Lighting, . 40,001—110,579... | 10 |4 = 0 5 | 8— 9ха 8— 9 83 8h 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10|6 F T. .. | 12 — 13 xd] 12 — 13 128 | .. 
н De 5 Y Deb. Btock, Bcrip. (isa. at £115) ‘all paid jos] “elas 123 —128 123 —128 se i 
200,000 Do.. 44% 2nd Deb. Stock, Pro v. Certa., all paid | 100 | ... . ... |101 —104 |101 —104 e 
40,000 бошу of Done: & Brush Prov. Elec. iy Ord. 1—40,000 | 10|4 Ф 4 4% | 8§— 94 8)— 94 98 | .. 
20,000 do. 6 % Pref., 40,001—60,000 10 6 % |6 & .. 12 — 18 | 12 — 13 8 " 
400,000] De 44 7 Deb. Stock, Prov. Certa (all paid) Rd. бө: [а "a .. |107 —110 107—110 109 - 
35500! Edmundson’s Elec. Oorp. Ord. Shares .| 5169|79,| ..16— 6 | 6— 6 | .. B 
iim S do. 6 % Cum. Pref. [I eee eee eee eee 6 — 64 6 — €4 61 [I 
do. 44 % 1st Mort. Deb. Btock. eee | 100 ies Sx .. 106 —109 106 —109 1084 T 
21,008 Kensington and Knightabridge кез On ... 5 | 11% | 12% | 10% | 104— 114xd| 10 — 11 кы NES 
i do. 49% Deb. Btock Stock. .. |101 —104  |101 —104 ei di 
ean London Electric Supply Corporation, Limited, Or Sie eae il s " 11— 2 14— 2 с js 
1 Do. do. do. do. 6% Pre | 55. 4 — 5 4— 5 “Ж ЖО 
9 705 Do. do. do. 4% 1st Mt. Db. Stock Rd. Btock| ... | .. | .. 95 —100 | 95 —100 P 
н, 69 Metropolitan Electric Supply, 101 to 62,500 .. 10 5 %| 6 & | 64% | 184— 163 | 144— 154 | 154, 15 
9 4} Mortgage Debentare Stock „|.|... | 111 —115 111 —115 je id^ б 
ee De 34%, Mort. Deb. Stock el. .. Stock. x98 —101 | 98 —101 
2 Notting Hill Electric Lighting 10 79 6 Y |144— 153 143 — 153 
ae Bt. James’s and Pall Mall Electric Light, Ord. „ 5 143 1115 144% | 14 — 15 | 14 — 15 
1000 Do. do. 7 96 Pret., 90,081 to 40,080 5 7 7 7 8 — 9 8 — 9 
tr Do. до. 34 V Deb. Stock Red. ..|100 | .. | .. | . | 98 —101 | 98 —101 alt a 
50.0001 Bmithfeld Market Elect. Bapply, Ord. e | 5| d. . „„ 12— 21 це 21212 
63,000 Do, do. 4 D [11) eee 100 eos eee ee 80 — 96 80 == 90 eee TT] 
195] Borth London Electricity Supply, ни е | b 8 — 24 | 2 — 0и i 
8| Westminster Electric Supply, . 5 18 Ф m 103% 11 — 12 11 — 12 11g | 11 
* Subject to Founders Shares, t Quotations on Liverpool Stock Eixchangs. 
| Utiles otherwise stated all shares are ferred share warran be'rg hd ar capital, 
— M b Dieter vac of oue fear and the Bret pert ef ibo DOZA; 
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A d SHARE LIST OF ELECTRICAL COMPANIE&8.—Conténued, — 
Ww aequ з ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


NAME, 


Mar. 19th. Mar; эч Mar. 1908. 
44 — 5} 41— 5 ees вое 


88 — 82 88 — 92 аз T 
18 — 14 13 — 14 13g | 135 


. 90,000 | British Aluminiwm 7% Cum. Prei. „| 10 
Do. do. 64 1st Mort. Deb. Stock Red.. Stock 


‘0002 KM Nn 
62,074 | British Electric Traction ... „ eoe o | 10] 89 9% 


90, : Bo. do. i 6 Cum. Pref. eee 10 eee eee Е | 121— 122 12}— 122 128 1245 
600, i , Do. do. 5 Perpetual Debentare Stock eee Stock eve [EY] oe 126 —129 i 126 —129 t.. ove 
7 000, British Insulated Wire Ord. . эө» eee eee 5 20 % 15 y^ е 91 — 104 93 — 10$ Ё T ч гава 
000 | Do. do.  69,0um Prein . 656. . 52 — 6} | 88— 6 |... 
50, 000 IE Lindley & Co. (1899), Ord. iss — | £1 ; 14s. to 16s. | 18s. to 200. 885 
6 % Cum. Pret. каз ad IL Xs . 16s. to 18s. | 19/6 to 20/6 | :.. 
m "Brash Biel Жайла, © Оға. 1 t0 105,731 .ꝑ 2 ig . | 18— 18 1— 1 | iM Н 
ш E о. T ne 6 Pref. TIS "eee ҮТ 2 6 К 2 — 24 1 == 14 18 11 
125, 0007 ' р Ж, P Perp. b. Btock oes eee Stock А eos 101 —104 xd 101 —104 101% 0 
12⁵ 0002 Do. o. 4 Perp. 2nd Deb. Btock Stock ii . | 97 —100 97 —100 РЯ 885 
90,000 Callender’s Oable Construction shares, Nos. 1—30,000  ... 5 | 15 95| 15% . | 174— 183 | 17 — 18 17 n 
40,000 d i Do. до, b 410 Cum. Pref. eee [Ir b mr eae f 0 54— 6 51— 6 5H 58 
0007 Do. do. 44 % 1st Mort. Deb. Stock Red ... Btock| kh. „|111 —115 [11—115 ae e 
1, à Central London Railway, Ord. Stock e Stock T" 4 * 99 —102 | 99 —102 101 98 
1 Ро. | do. 4 9% Pref. Stock see eee eee Stock soe eee 4 e 4 103 — 106 103 — 106 E eje woe 
m, 100] — Do ` do. Def. do. Stock ... s 4 Ф| 98 — 101 |97 —100 | 971... 
284900 Se б. Qi J ist Mort Reg. Deis, : E m " 3| 74%) 89%... 9 — 34 3 — 3% e TT 
1 0 o i | 
100, 0007 QD a £100, and 901 to 11, 000 of £50 red eee aco eee oe 99 —104 99 —104 dee eee 
69,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd.1t099,261| 6 6 2% 1— 8 О 
17,139 ро do. до. “A” Bhares, 01—017,189 ... | 5 6 21 2— 3 2— 3 ке 889 
844,028: Do. do. do. 4% Deb. Btock Red av 100 2 "T 78 — 83 78 — 83 Eus , 
100, 0|. Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 iss T" 83 — 88 83 — 88 coo | soo 
112,100 Electric. Construction, 1 to 113,100 ... 4 wl 21 6% 6% 1á— 14 | 18— 1 MEE was 
91, 390 І Do. do. Í Cum. Pref., 1 to 31, 390... ITI 2 l eee eee 24— 3 21— 3 eos eee 
182, 5007 Do. do. Perp. Ist Mort. Deb. Btock .. (Stock; ... 7 97 —101 97 —101 ix ves 
18, 000 S Elec. Co. (1900) 5 Ф Cum. Pref. ... 5 sv. 10]... i 92— 104 9$— 10} ee ids 
85 do. 4 96 Mort. Deb. eee see eee Stock eve 100 == 103 100 —103 eee _ tee 
000 Henley (W. T) ) Telegraph Works, Ord .. .. 5.15920 J 20 | 174— 18} | 174— 184 177 i7 
do. 43 J Pret. „| 5| 48%) 44%)... 6 6 or s 
50000 | de. Ж: до. 44 Mort. Deb: Stock. Stock sss we. 1111 —116 111 —115 "E NU 
50,000 Indi -Babber, пате and Telegraph Ta. oe | 10 |10 © 10 . | 21 — 22 21 — 22 ivi 85 
900,000 Da. do. do. 4 y 4 lst ort. Deb. eee 100 100 —103 99 —102 "TT ITI 
$7,500 |t Liverpool Overhead Bailway, Ord. ag sear | 10 3% 3i% 14% 5 — 52 5 — 5} 125 ET 
10,000 Do. do. Pref., £10 paid eee eee 10 11 — 114 11 == 114 ТУ os 
"7, ‚500 | Parker (Thomas), Limited, Ord., Nos. 1 to ы 500 ..| 10 154—164 15$— 16j ба: Er 
§Rosling, Appleby & Fynn 6 Cum. Pref. .. eee eee £1 T 19/- to 20/- TI TII 
1 mago, Telegraph onstruction and Maintenance ... — | 12 15 173 20 9 35 — 38 35 — 38 e E 
Do. 4 9 Deb. Вав. Nos. 1 to 1,500 Red. 1909 . | 100 „ 102 —105 |102 —105 E n 
125060 Telegraph Manufacturing, Ord. Nos. 1 to 25,000 vás b 13 & 12 v oe | 104— 114 | 10$4— 111 s is 
20,000 Do. do. 5 $ Om. Prt. Nos PS 5 bà— 6 1— 6 beg s 
40,0001 Waterloo and City Railway, Ord. Btock .. .. - | 100 | 3 * 3 * 3 * 92 — 95 92 — 95 ME S 
+ Quotations op Liverpool Stock Exchange. | { Unless otberwise stated all shares are fully paid. § From Bradford Share List, 
M LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. - 
Consolidated Tele phon e Construction and Maintenance, 2—3. | Oldbam Ashton, and Hyde Electrio — 5 .), Ord., 144—165 
Batiooal Eleotrio Wiring, 1à—ii- bo. do. £10 pd.), "108—104 
• From Biymingbem Bhare Liss Ч From Mapchester f bare Liat. Bonk tate of dieccrrt 3 rer ‹ opie) (February 61h. 1902). 
| MARKET QUOTATIONS, Tuesday, March 25th. 
CHEMICALS. &c. This week. | Last week. Ino. or Dec. METALS, &o. (continued. | This week. Last week. ‘Ine. or Dec. 
ee ee в е ee Co Bh t ee ee 0 to 271 271 
a LL] Heise ee Loe 28 s. sj. ee А „Ж d ae eo ase ton £71 £71 e 
в, oe " per сті. 2 89/- T 6 n Electrolytio) Bars per ton £F38 £68 
а [1] Bulphuric ee . ee per owt. 6 b 6 ee e ee oe Sheets ee ton 475 #15 э ө 
Sal ee per owt. l- j- ee é " 70 Rod ton £68 £68 
а Ammonia, Muriate (crystal) .. per ton 0 А в 55 " Н.О. Wire per lb. 8d. 8d. ee 
a. “4 r ee per ton B0 oe f Ebonite Rod .. oe ee ee per lb. 8/- 8/- ‘ eo 
e Bleao powder ee ee per ton oe / Sheet Lee ee ee per lb. 5/- ig eo 
а вешр ect Ceres 80 .. per ton £15 £15 ә я German Bilver Wire T ee per lb. 1/5 b za 
per ton £18 £18 h Gutta-percha fine .. is es регі К 
e Берне (i 1 ton e >» per gal. $. 9)- e А India-robber, Para fine .. .. per Ib. 8/14 to 8/3 | 8/14 to 8/2 
- „ per gal. 6/6 5/8 2x í Iron, Charcoal Sheets .. per ton 
„ per ſon £20 £20 as í н Pig (Cleveland warrants) .. per ton 46,94 46/4 54. іпо. 
а Lead, Mire és per ton EN £24 1 1 e according to s se per ton| From #11 | From 211 v. 
4 a — — Bugar А per ton £81 1 $ „ Bora es рег ton] 47/6 to 50/- | 47/6 to EO, - ‘s 
: — plated Bpi e P i e. per ton x^ zin n - б» Wire, E No.8 .. per ton | "HL 2 Ties, T 
ари 4416020). Der к. 5/6 5/6 “ 9 Lead, English Ingot ee e. per ton (0 21189 to£1115, 56: {06/8 de. 
Pail nei n casks.. per | Bd. Bd. oe 9 Sheet T .. per ton es 61310 . Ws 
s: 16 ustio (15/909) oe per ton A94. 824 ee п Manganin Wire No. 98 ee oe per Ib. 8/. 8j- ee 
2 n 2 - .. per ton 285 . £85 27 g Merc Fer bot. £8 15 28 15 vs 
а Bbellao : per owt. 117/- 117/- ne d Mica ‘in original cases), amal per Ib. 84. io 0а, | Bå. to 9d. vs 
& Bulphate ot ‘Magn nesia . per ton £4 )0 44 10 | T d n " u mediu от per ìb, ^H 5 HH 1/9 to 2/9 oo 
а Варћог, Sablimed Flowers .. per ton £6 5 £6 5 T large .. per lb. ole 8/8 to 1/8 oe 
= " Recovered .. . per ton 26 10 4&5 10 oe p Phosphor Bronze, р plain castin per Ib. 14d. to 1/2 11104.60 1/2 
Lomp . es per ton £6 45 T p " rolled bars &r per lb. юн 18 | 1/- to 1/8 
а а Bods, Caustic (white 70 96) es рег ton £10 15 | 21015 T p " sirip sheet per 1р, m12 From 12 a 
€ ^» T T ee por ton £8 £8 ec o Platinum T per os. 441 #4 1 m 
42 ate, ом, .. por Ib. 240, Ad. ie 1 Silicium Bronze Wire per 1р. | 104. 0 1/- | 104. to 1/- ET 
885 Magnet, aoo'd'ng to deso'p'n per ton| From £16 to 240 oe 
| METALS. &o. 95 in bart [E ee 2116 to йа І ge 
b Alominiom Ingots, in ton lots per ton -£148 £148 T d TM block .. .. о o. ber tor "eig | 211810 J| 109: inc. 
` " RE in ton lots per ton 2994 4994 T 9 n {00 m ee per lb. 1/6 1/6 - 
Bheet, in ton lote per ton £191 £191 T n „ wire, Nos. 1 to 16 os ee per lb. 16 1/6 © 
p Babbitt's metal ingots per ton | 278 to 4196 215 to £195 p White Anti. friction Metals — 
e Brass (rolled meta) to 19") basis per Ib. 62d. 63d. A " White Ant” brand . per tor] 455 to £65 | 885 to £65 os 
в Tube (brased) .. ee per lb, Bid. Ha vs j Yarns, 8/10s Grey Comon, ор p per lb. Id. Id. i 
9 n с (80118 drawn)  .. per lb, id. "d. Vs j u "tea. Max .. es per lb. Bhd. а. T 
$ uw Ire, basis ee „ per lb, 7d. та. j » 3 01у10 Ibe. Russian „„ рег ib. tga. ' eo 
: Copper Tubes (brased) per lb. вза. bd. ге un 10 Бе. Russian, single. per Ib. å. „4 
w (solid drawn) . e, рег lb. 9d. 9d. ма u 180 bs, Jure rove. per tor 2 6 2098 ee 
r] 9 Copper Bars (best selected) .. per ton 4711 £71 T Zipo, Bb» iVielle Montagne vnd. per #0: 222 10 £22 10 è 
MET [cts парон i M E 
e 8 naminiu 1 " ` е е n П 
Applied by « Messrs. Thos. Bolton & Bons, E Messra, Edward Өзгөгө dis ne ^ m Monae P. Ormiston & Бове 
d Menars. F. Wiggins & Bone, supplied DY | Moser. Bolling & Lowe. supplied DY | > Messrs. Johnson, Matthey & Oo., Ltd 
e Meesrs, Frederick Smith & Oo. Meters, Walter Н. Hindley & Co. Р Tbe Phosphor Bronse Company, Led. 
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NSTITUTION OF ELECTRICAL ENGINEERS. 
(MANCHESTER SECTION). 


ELECTRIC FURNACES. 
By Вивтклм BLOUNT. 
(Paper read March 4th, 1902.) 


HE function of an electric furnace is to produce a temperature of 
degree, or in a place, unattainable by other means. 

The first proposition is proved by the fact that such substances as 
ilicon carbide or carbon boride cannot be prepared by any other 
nethod than the use of the electric furnace, because they need for 
heir formation a temperature higher than 2,006° C.; the second is 
llustrated by the incandescence of the filament of a common glow 
amp, inaccessible to ordinary methods of beating. The rough 
imit of temperature set (2,000° C.) depends on the point of 
Jissociation of all compounds of carbon and bydrogen with oxygen. 

We have no evidence tbat quartz is volatile at any temperature 
reached in industrial non-electrical furnaces, and these at their best 
give a temperature not greatly above the fusing point of platinum 
1,775" О. = 3, 227 F.). We may conclude with fair approximation 
to accuracy that the highest temperature attainable from fuel is at 
or about 2,000° C. 

Bat by the use of electrical energy the whole output of a large 
prime mover can be expended in a small box so well isolated that 
its loss of heat is insignificant. The natural and inevitable result 
ia the production of an exceedingly high temperature. The 
advantages thus gained have been turned to excellent account 
industrially and in chemical research. 

No dissertation on the subject of electrical furnaces would be in 
any sense adequate without due reference to the work of Moissan. 
This bold and original chemist has done more to put our knowledge 
of reactions at high temperatures on a sound footing than any of his 
predecessors or contemporaries. Moissan has succeeded in fusing, 
volatilising and crystallising such refractory materials as lime. 
magnesia, platinum, silica, zirconia and carbon. Не has studied 
the allotropy of carbon, and incidentally produced the diamond; 
he bas prepared a whole series of novel carbides, borides and 
silicides, and on the basis of his experiments he has advanced a 
new and sagacious theory of the origin of petroleum. 

Looking through Moissan's work, I have picked out those 
substances and reactions which seem to me most likely to become 
of industrial importance. 

Calcium carbide and silicon carbide (carborundum) are already 
commercial products. р 

Alumina is опе of those oxides which fuse and volatilise in the 
electric furnace; on cooling it crystallises as corundum, or, if a 
trace of chromium is present, as ruby. The case of carbon and its 
conversion to the octahedral form (the diamond) is too trite for 
repetition, but the inventor who succeeds in preparing masses of 
this very hard substance in a determined shape, and not brittle like 
the natural crystals, is certain of reward. 

A substance which may sooner be made in quantity and put into 
use is fused silica. Prof. Boys first demonstrated the great possi- 
bilities of this material. Mr. Shenstone has shown that quartz fused 
before the oxyhydrogen blowpipe is in all ways superior to glass as 
à transparent and refractory- material for the construction of 
apparatus. At present tanks of glass of fair size can be cast in spite 
of the brittleness due to its internal tensions. With quartz fused 
by the ton, and similarly cast, it should be possible to prepare great 
vessels indifferent to sudden changes of temperature and practically 
permanent under the most severe conditions. Investigations in this 
direction are being prosecuted by Mr. R. S. Hutton, who has 
achieved some remarkable resulte.* 

Proceeding with our catalogue of useful substances, graphite may 
be mentioned. Natural graphite isa gritty and inferior material. 
A hard cutting siliceous ash will make graphite useless as a 
lubricant, and the merit of some of the brands esteemed for this 
purpose no doubt resta on their mineral contents chancing to be 
soft or even lubricative. But with artificial graphite this good pro- 
perty could be procured by design instead of accident. All forms 
of carbon, crystalline or amorphous, are converted into graphite at a 
temperature sufficiently high. It follows that artificial graphite 
may be manufactured by heating directly any kind of carbon sensibly 
free from mineral matter. A method, differing from this in prin- 

Ple, consists in dissolving carbon in a fused metal until it is 
saturated at a high temperature; on cooling, a portion of the carbon 

u thrown ont of solution as graphite. 

allisation from a supersaturated solution of carbon in a 
metal, or its carbide, may be supplemented by providing the metal 
with tome other substance with which to unite, and thus displacing 
the carbon. All engineers know that grey pig run down in a cupola 
becomes harder, but not everyone may be aware that this is due to 
zelective oxidation which tends to eliminate silicon, and thus to 
allow the recombination of the iron with carbon previously dis- 
placed by that silicon as graphite. Conversely if silicon is added to 

Ton saturated with carbon a portion of the carbon will be displaced 

5 appear as graphite. There are, therefore, three methods for 

ne manufacture of graphite by means of the electric furnace. 

Acheson in his U.S A. Patent No. 568,323 claims broadly the 

кан of graphite by the decomposition of a carbide, a claim 
ch clearly is untenable because the decomposition of a carbide 

and the production of graphite thereby have been known for many 

7 , 

ecc nee Acheson's methods are followed or not, it is 


A sud 

| 

M d Hutton's experiments have lately been described in а paper 
doe |] 


thé Manchester Literaryland- Philosophica? Society. 


probable enough that artificial graphite will eventually displace the 
natural material. Graphitised carbons are also manufactured by 
heating ordinary carbons electrically to a temperature high enough 
to convert them partially into graphite. n | 

A number of refractory metals, such as chromium, tungsten and 
molybdenum, can be readily prepared in the electric furnace; some 
at least—eg, chromium—can be prepared more rapidly and in 


Fic. 1. 


greater purity by a purely chemical method, viz., by the reduction 
of their oxides by aluminium. But although the electric furnace is 
thus put momentarily in the background, an electrical method is 
still a necessity, for the only process for making aluminium which 
is at present feasible is electrolytic. When it is generally realised 
that aluminium may be regarded as a powerful, compact and non- 
volatile fuel, that metal will be manufactured, perhaps somewhat 
impure, but cheaply and in quantity for a variety of purposes quite 
distinct from those which it serves as a metal useful in the arts. 


7 
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The last substance which I shall mention is carbon boride, ОВ. The 
chief industrial merit of this subetance is its extreme hardness, 
which approaches that of the diamond. í 


Types OF ELECTRIC FURNACES. 


There are two types of electric furnace, the arc and the resistance 
furnace. Both are used in industry. The simplest effective form 
of arc furnace is that devised by Moissan, shown in the accom- 
panying figure (fig. 1). It consists of two blocks of chalk carefully 
dried and carved out so as to form a cavity in which a carbon 
crucible can be placed. Massive carbon electrodes pass into this 
cavity, and the arc formed between them plays over the hearth, 
heating the material to be treated in the manner of a common 
reverberatory furnace. The chief merits of the furnace are its 
extreme simplicity and the refractoriness and~low conductivity of 


its materials. In the form shown, this furnace is necessarily dis- 
continuous, but the complete inclusion and surrounding of its 
charge give it much advantage. Where contact of the charge 
with the electrodes is not harmful, it may be possible to make this 
furnace continuous. There is no reason why a charging and a 
tapping hole should not be provided, in which case the run might 
be sustained. The natura) uge of a furnace of this type is for the 
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production, at a high temperature, of metals, alloys, carbides, and 
similar fluid bodies which are too conductive to allow of easy 
heating in a resistance furnace. The application of the high beat of 
combination of aluminium to the reduction and fusion of refractory 


metals limits the utility of this class of furnace, and at the present 
moment it is used only in one industry with which I am acquainted, 
and then ina modified form. I refer, of course, to the manufacture 
of CaCa. dL 

A typical resistance furnace is that devised by Borchers, and shown 
in the figure (fig. 2). It consists of a slender carbon rod, 4, supported 
between two stout carbon rods, B B. The small rod bridges the 
cavity, o, which can be filled with the material to be treated. Оп 

ing & sufficient current the rod is raised to a high temperature, 
and the charge is heated from its very centre. This class of furnace 
is evidently generally adaptable, provided that the product of the 
action of the high temperature, eg., а metal, does not collect and 
form a good conducting connection between the large carbon rods. 
The type is represented by the furnace employed for the manufacture 
of carborundum. ` | * 

There two types of furnace, viz , that in which there is a definite 
arc, and that in which the heating is effected through a core of 
high resistance, or the charge itself, will be found to represent 
in one class or another all the industriel furnaces about to be 
described 


In bis paper, about 20 years ago, before “Tbe Society of Tele- 
graph Engineers," Siemens laid down with clarity and precision 
those principles on which the successful operation of the arc 
furnace depends. He proceeds successfully to experiment, and 
States;—''In working with the modified medium-sized dynamo 
machine, capable of producing 36 webers of current with an 
expenditure of 4 H.P., and which if used for illuminating purposes 
produces a light equal to 6,000 candles, I find that a crucible of 
about 20 centimetres in depth immersed іп a non-conductive 
material is raised up to a white heat in less than a quarter of an hour, 
and the fusion of one kilogramme of steel is effected within, say, 
anotber quarter of an hour, successive fusions being made in some- 
what diminishing intervals of time." He finds that there is an 
efficiency of 33 per cent., by no means a bad return in co small an 
apparatus. The electric furnace has, he says, the following 
advantages in ite favour:—(1) “That the degree of temperature 
attainable is theoretically unlimited ; (2) that fusion is effected ina 
perfectly neutral atmosphere; (3) that the operation can be carried 
on in a laboratory without much preparation, and under the eye of 
the operator; (4) that the limit of heat practically obtainable with 
tbe use of ordinary refractory materials is very high, because in 
the electric furnace the fusing material is at a higber temperature 
than the crucible, whereas in ordinary fusion the temperature of 
the crucible exceeds that of the material fused within it." The 
Siemens electric furnace bad the electrodes arranged vertically as 
shown in the accompanying drawing (fig. 3). 

As the cbarge fused, the arc played between 1 and the upper 
electrode. The regulation of the position of the upper electrode 
was effected by a solenoid and dash-pot similar to the arrangement 
then in use tor arc lamps. A later pattern had the electrodes 
inserted through the walls of the crucible horizontally. The 
Siemens furnace does not seem to have received the application 
which its inventor had reasons to expect, viz., tbe industrial fusion 
of refractory metals, and it does not appear to have been adapted 
to the reduction of their oxides and the preparation in this manner 
of refractory metals such as chromium and tangsten in reguline 
masses. But little more of importance was done in the develop- 
ment and application of the electric furnace qusil 1884, when the 
Cowles furnace was invented. This was a restance furnace, but 


instead of there being a continuous rod of carbon bridging the 
space between two massive conductors, also of carbon, as in the 
typical resistance furnace due to Borchers, and illustrated above, 
the Cowles furnace used the charge itself as the resistance material. 
How this was arranged is shown in the accompanying figures. 
(Figs. 4, 5, 6 and 7). | T 

The first figure is interesting because it represents an apparatus 
adapted for the procees of zinc reduction and distillation by elec- 
trical means—a process which, although certainly rational and 


probably practicable, has, as far as I know, never been established 
on a manufacturing footing. The fire-clay retort a is protected 
from loss of heat by being embedded in refractory non-conducting 
material B. The charge of zinc oxide and carbon serves as the 
resistance material to be heated by the paseage of an adequate 
current between the carbon plate c forming the end of tbe retort 
and the graphite crucible p, serving both as a closing plug and as 
a condensing chamber for the zinc distilling from the retort through 
the side hole м. Gases—e.g., carbon monoxide—generated during 
the reduction of the zinc oxide escape through the pipe Ee. No 
account has come to my notice of the reason which prevented this 
furnace being brought into use. It is probable that it failed 
because of the difficulty of so preparing the charge that it should 
consist on the one hand of a mixture of zinc oxide and carbcn 
intimately mixed for reduction, and on the other should constitute 
а granular semi-conductive mass suitable as a resistance material, 
and capable of being uniformly heated by the passage of the current. 
Further, it is evident that as the charge was worked off, its com- 
position and physical structure would be progressively altered by 
the distillation cf the reduced zinc, and the removal of an equi- 
valent of carbon as carbon monoxide and its electrical resistance 
would therefore be continually varying; a large excess of carbon 
would in any case be necessary, for otherwise towards the end of the 
run one could hardly hope to have a continuous uniform semi- 
conductive bridge between the two carbon ends of the retort. Such 
working difficulties may well have caused the abandonment of thc 
process and have delayed the realisation of a promising application 


of the electric furnace of the resistance type. The 5th and 6th 
figures represent in perspective and in section the familar form of 
what is commoniy known as the Cowles furnace. A modification 
less well known is shown in fig. 7. The essentials of both are the 
provision of acore of resistance material consisting of a mixture of 
ore with carbon to serve the double purpose of conduction and 
reduction, and the surrounding of this core with a material highly 
refractory, and at the same time a bad conductor of heat and elec 
tricity. Such a material is granular charcoal. In the drawings 
shown similar parts are indicated by the same letters. a isa fire- 
brick casing, B is the protecting layer of granular charcoal, and с 
is the semi-conducting charge. The carbon conductors, by which 
the current is led into the furnace, are shown at D D. 


(To be continued. ) 


ELECTRIC SHOCKS. 


In the course of the Institution discussion on the “ Electric Shocks " 
papers, Mr. Micbael B. Field, of Glasgow, communicated the 
following remarks:— 

«І am heartily in sympathy with the attempt which Mr. Trotter 
bas made to allay the misapprehension under which the non- 
technical prees and the man in the street labour as regards the 
dangers inherent in 500-volt shocks. Nowadays it is not altogether 
an unusual occurrence for one to overhear, perhaps in a railway 
train, at a restaurant, or elsewhere, some non-technical wiseacre, 
while dilating upon the mysteries of electric traction, explain that 
if anyone should be so foolish as to touch the third rail he would be 
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instantly reduced to a charred mass; or, failing that, make some 
other equally extravagant statement as. to the inevitable result of a 
momentary contact with a 500-volt main. 

“Mr. Trotter's paper will, I hope, do much to remove such 
etaggerated notions; but I am almost afraid some, after reading the 
paper, may ba inclined to rush to the opposite extremo, and consider 
that the dangers of 500-volt circuits are merely mythical. 


Mr. Trotter says, for example, оп page 6, Neither a man in 


the street nor a man on the car runs any risk in taking 500 volts 
skin to metal.’ Personally, I do not like to see such statements 
published by an eminent authority without a caution being 
appended. Ав І shall afterwards show, I consider a very great risk 
might be attendant upon such a procedure. Mr. Trotter goes on to 
say in explanation that he has frequently grasped a live trolley line 
in both hands from the top of acar. This may very well be done 
without feeling a shock, seeing the car itself in dry weather insu- 
Wes the experimenter very perfectly. Grasping the hand-rail and 
flicking See trolley wire with the finger (supposing the hand-rail 
grounded) is to nest people a painful operation, though by no 
means dangerous; but gemaping both hand-rail and trolley wire, 
skin to metal, will, I think T might say, in 75 cases out of 100, give 
a shock of sufficient severity to render the experimenter powerless 
to release his grasp—and therein Hes the danger—a point not 
brought out by Mr. Trotter. E 
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instant with the brush gear of a 550. volt machine. The contact was 
only momentary, for, as he lay on the floor, he was quite clear of 
the machine. During his fall, the brush holder had; however, 
scratched and entered the skin of the neck, and such a severe shock 


resulted that resuscitation methods were resorted to for nearly half-. 


an-hour before any signs of life were manifested. 


b. 
Fia. 2. 


" 6. А few years ago I saw a poor fellow who had been killed by 
2:000 volts alternating. He uttered no cry (as far as I could ascer- 
tain), but stood stiff and erect, grasping the fatal switch which had 


become alive, for fully half a minute until the circuit was broken, 
When he instantly collapsed. ' 


~R should bs borne in mind that moderately low voltages (e. g., 


“ The danger to life involved ina shock is not solely dependent 
on the voltige. Cases of shock at 250 volts and less have been 
known to prove fatal; whjle others at 6,000 have not been attended 
with loss of life. The question as to whether a shock will prove 
fatal or not is probably decided by a large number of factors — 


Ist, the physical peculiarities of the subject; 2nd, the strength of 


current traversing the body; 3rd, the path traversed ; and 4th, the 
duration of the shock, &c. I should be inclined to make the 
following classification of shocks :— 

“ (a) Painful, but not dangerous.—When two metallic bodies 
(e.g., terminals) are grasped one in either hand, but the potential 
difference between them is sufficiently small to allow of them being 
voluntarily let go again; or when the body is momentarily placed 
in circuit with a moderate ° voltage without grasping, or in such a 
way that grasping is impossible. 

* (b) Dangerous if prolonged.—When the potential difference is 
sufficiently great that the hands involantarily grasp the terminals if 
they touch them, and the victim is powerless to open the hands, 
though able to cry out intelligently or otherwise. 

* (c) Dangerous, taough not necessarily producing immediate 
unconsciousness.— When the potential difference is still greater, 
so that while it is impossible to release the grip, the victim is 
unable to utter any cry whatever. 

"(d) Very dangerous, unconsciousness ensuing immediately on 
contact.—Considerably higher potentials than foregoiag; momentary 
contact producea unconsciousness and perhaps death. 

“It is impossible to lay dowa limits of voltage for the above 
cases—they depend so much upon circumstances and individuals — 
bat І will instance here a few typical cases that have come to my 
knowledge :— 

“1. I have seen a man writhing with his hands grasping two 
wet water plates with only about 80 volts between them. He 
could not release them, but shouted intelligible instructions. 

“ 2. I myself received a very severe shock from a 2,000-volt 

‘alternator running excited. I doubt if it were giving as much as 200 
volts. I wasstanding on the topof a concrete wall forming part of 
a reservoir, іп very powerful sunshine. My left hand came quite 
accidentally agaiust a wire leading to a water resistance dipping 
into the water, and it immediately gripped the wire firmly. I was 
powerless to release my grip; but running along the wall I spra ig 
down (about a 5-ft. drop), by which action I tore myself free of the 
wires. While in coatact I could distinctly feel the current, first 
in the right, then the left leg, at each step. I shouted, but could 
give no clear directions. 

“3. A man standing on fairly dry ground was unable to release 
the handle of a fuse box which had become aNve from a 500-volt 
tramway circuit. Не shouted and was pulled off. 

" 4. A linesman standing on the handrail of а car was unable to 
release a trolley wire at 500 volts he had gripped. He shouted and 
was pulled off. 

"5. A man tripped over a coil of wire, and made contact for an 


K * Perhaps up to 800 volts. 


500 edits) may be very dangerous if contact be made at a part of the 
body where an open sore or cut exists —this may easily be on a 
rorkman's hands (vide case 5). 

“There is one important difference between high-tension direct- 
current and alternating curreat systems from the poiat of view of 
shocks, and it is tho: i ES к. 

" With a direct-carrent system, provided both poles be thoroughly 
insulated, they may be touched oue at a time by anyone standiag 
on earth without ranning the risk of a fatal shock. For example, 
if the insulation to earth of each pole be 30 megohms and the 
supply voltage be 3,000 volts, the carrent flowing to earth through 
the body, if in contact with one pole, would be less than 10th 
milliampere. With the same conditions, but with an alternating 
system, the current through the body might be several thousand 
timesas great. If the amount of underground cable be at all large 
the insulation resistaace of the system plays a relatively small part 
in reducing the current to earth; for, owing to the capacity to earth 
of each pole, the body is practically forming part of a circuit of 
relatively low impedance through which a large current will flow. 
Take an actual case:— 

Supply voltaze, 3,000* 
Frequency, 50. 
Capacity of each pole to earth, 3:93 mtetoffarads. 

The capacity current will be in this case 1:57 aper». 

© Now, connect а resistance of 5,000 ohms, representing u human 
body, between earth апа one pole, fig. 1:— 

" Assume for the time being pole а is 1,000 volts above Garth ; 
the current through r will be 2 ampere, and through Ё, 1:05 
amperes. The resultant will be 1:07 amperes. Tais flows thraugh 
ky, and therefore b will be 1,020 volta, above |? below] Barth. 
Combining these two voltages, as in fig. 1, we find the P.D. batween 
a and b, is 2,010 volts. 

“ Or, if we take the supply voltage at 3,000 instead of 2,010, the 
current through r will be proportionately increased, viz, to ‘298 
ampere; that is to say, as far as prevention of shocks is concerned, 
the insulation of the cable is only equivalent to about 5,000 ohm 
t» earth, though in reality it may measure 30 megohms, or more. 

“ It is, of course, theoretically possible to neutralise this capacity 


r 


effect in the usual way by connecting a corresponding self-induction 


in parallel, a3 in fig. 2. 

“If these were perfect capacities and self-inductions, the current 
through kı, Ii, and т, would be zero; whereas, through К, and J, 
comparatively large currents would flow ia opposite phases ; v would 
likewise be zero. It certainly seems remarkable that, although no 
current whatever flows from a to earth either through ķi, l, or r 
(representing the human body), an appreciable current is flowing 
between earth and ò in each of the circuits k and J, 

“ Of course, this method of connecting self-inductions between 
the mains and earth to overcome shocks is not really practicable ; 
firstly, because it is not possible to obtain sufficiently pure self- 
inductions and capacities, i.e., devoid of dielectric and magnetic 
hysteresis, ohmic losses, &c.; secondly, true compensation is only 
obtained at a given frequency, and if this frequency be departed 
from by only a small percentage, currents of fatal magnitude would 
probably traverse the resistance r.t 


* A single-phase case is taken by way of example, though suck 
systems would usually employ concentric cables with the outers 
earthed. 

Ik k and ! be arranged to heutralise each other at a frequency 
п, then the combination of арӣ / for a frequency n + 6 п is equi- 
valent to merely a single capacity of value &, but working with a 
frequency 2 ô n, instead of n + ё n if д n be positive, or to a single 


2 
self-induction of value / with a frequency тў if ô n be negative, 
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“ Coming now to a more practical point, I would like to touch 
оров the treatment of those rendered unconsoious by electric 
shock. 

^ Tt is well known that in cases of collapse, such as result from 
severe electric shock, it is highly beneficial, and.sometimes impera- 
tive, to use artificial means to stimulate the action of the heart, 
such as the hypodermic injection of ether, brandy, &c. Now, it is 


quite possible that after such an accident, a medical man hastily 


summoned would not be provided with the necessary apparatus for 
the treatment referred to above. To meet this emergency, I have 
hitherto recommended that all high-tension sub-stations and gene- 
rating stations be provided with a small sealed case containing a 
hypodermic syringe, together with small phials of the necessary drugs. 
I might mention that Messrs. Park, Davis & Co. supply alaminium 
cases, wbich can easily be carried about in the waistcoat pocket, 
containing hypodermic syringe, together with by podermatic tabloids 
of strychnine nitrate, cocaine hydrocblorate, morpbine sulphate, 
&c. One of these tabloids has only to be inserted in the barrel of 
the syringe, and the latter filled with pure water, for the apparatus 
to be ready for use. 

“ Опе engineer with whom I was acquainted on the Continent 
claimed to have saved several lives by the timely injection of ether. 
The medical profession in England seems, however, to consider it 
altogether beyond the province of unqualified persons to apply this 
restorative, and I should be glad to elicit the views on this point 
of any medical man present to-night.” 


CURRENT SPECIFICATIONS. 


XCV.—GEORGETOWN (PENANG) ELECTRIC LIGHTING. 


SUMMARY. 

Extent of Contract.—Supply and delivery packed for shipment at 
port selected by tenderers of electrical plant as follows :—Sec. 4.— 
Two 100-Kw. steam dynamos and balancer booster. Sec. 5.—One 
main and one süb-station direct-current switchboards. Sec. 8.— 
Forty arc and 350 glow lamps for street lighting. 

Type of Engines.—To be of the vertical compound, two or three- 
crank high speed type. 

Limit of Speed.—Not to be above 400 revolutions per minute. 

Range of Governing.—Not to exceed 3 per cent. when three- 
quarters of load is removed, and no hunting is permissible under any 
condition of change of load. Momentary variation of speed when 
full load suddenly thrown off not to exceed 10 per cent. Governor 
to be capable of adjustment by band 5 per cent. above and below 
normal speed while engine is 1uuníug. | 

Output of Dyrams.—As compound-wound machines for traction 
purposes, 182 amperes at 550 valts ; as shuot macbines for lighting 
work, 190 amperes at 530 volts. The voltage of machine on open 
circuit to be 500 volts when working as compound machine. 

Specified Overload.—25 per cent. for one hour without injury. 

Permissible Temperature Rise —After 10 hours’ run at full load, 
with 190 amperes in armature circuit, the temperature rise not to 
exceed 69 F., or in field magnet circuit 70° F. under similar 
conditions. 

Conditions of Working.—Sets to give above outputs with 150 lbs. 
sq. in. pressure either non-condensing or exhausting into condenser 
with 24-in. vacuum. 

Steam Consumption Guarantees.—To be stated by tenderers 

Balancer and Booster. —'To consist of four machioes mounted on 
one bedplate, the two inner machines to bo capable of dealing 
with an out-of-balance current of 50 amperes in the middle wire of 
a circuit with 500 volts across the outer conductors. The two 

outer machines to generate 75 amperes at any voltage between 
15 and 90 volts. 

Speed ef Machine.—Not to exceed 1,£00 revolutions per minute. 

Switchboards.—Two to be provided, one for placing in generating 
station, the other in a battery sub- station, 12 miles distant. 

Design of Boards. — To be as per details specified and generally 
arranged as per blue-print sent with specification. 

Street Liuhting.— 40 arcs a d 50 glow lamps to be supplied. 
Posts of au approximate value of £7 each, complete with carrier, are 
also to be supplied under this contract. 

Type of Arc Lamp.—To be of single carbon, self-focussing type, 
10-ampere size, suitable for direct currents and for burning con- 
tinuously with one pair of carbons for 11 hours. An alternative 
price for lamps burning 20 hours without re-carboning may also be 
given. 

Conditions of Burning.—The lamps are to be run nine in series 
on a 440-volt circuit. Е 

Glow Lamp Fittings.—Present brackets and -posts are to be 
adapted as far as possible, as suggested on blue pfint accompanying 
specification. 

Dates of Delivery.—To be stated in tender for each section. 

Penalty for Late Completion.—One per cent. of contract sum, 
presumably for each section per week. 

Particulars for Shipment.—'To be obtained from Mr. R. M. Christie, 
98, Cannon Street, London, E.C. 


. Dock Dues.—All dock dues payable at port of embarkation to be 
included in contract price. 


Terms of Payment.—90 per cent. within reasonable time of 
delivery of shipping documents to Mr. Christie; 10 per cent. after 


delivery of goods in Georgetown, or at latest not more than 12 
months from first payinent. 

Stipulations as to Wages to be Paid to Workmen.—None 

Arbitration Proposals.—Satisfactory. i 

Date for Receipt of Tenders.—A pril 28th, 1902, at office of Mr. R. 
Christie, 98, Cannon Street, E.C. 


This specification is issued by the firm of Messrs. Preece 
and Cardew, the consulting engineers to the Municipal Council 
of Georgetown, Penang, the purcbasers of the plant. Fhe present 
contracts end with the delivery of the several items free on board 
at British port, the Commissioners undertaking the responsibility 
of receiving and erecting on site at Georgetown. e 

It is stated that the climate is almost uniform during the year, 


the average temperature in the shade being 82° F., aud in the sun 


about 142° F. There is a great deal of dampness in the atmosphere, 
and the plant supplied must be in every way suited for working 
under these conditions. | 

The steam dynamos are to be wound во that they may be used 
for traction as well as lighting purposes, but at first they will 
only be used for lighting. It is proposed to place an accumulator 
sub-station about a mile and three-quarters from the generating 
station and supply a large part of the distributing network from 
that point. | 

The technical conditions to be fulfilled in the generating plant 
section are clearly stated, and all manufacturing details are left 
open to the tenderer; it is stated that offers for steam turbine 
dynamos of the same output will be considered. Two 100-xw. 
generating units are required now, but it is to be open to the por. 
chasers to ordera third similar set within six months from the date 
of acceptance of contract at a price to be named in tender. 

The arc lamps are to be suitable for 11 hours without re-carboning, 
that being the usual time of lighting per night. At present only - 
350 glow lamps and fittings are specified, but eventually over 800 
will be required. | 

Greatcare must be taken to keep the weights of the 
below 1 ton. Within one month of acceptance of tender, detailed 
drawiugs of the proposed plant are to be supplied, which must not 
afterwards be in any way departed from. АП plant before delivery 
is to be tested and. iospected by Messrs. Preece & Cardew, or their 
representatives. 

The terms of payment are fair, the arbitration clause may be 
ко without demur, and there are no vexatious wages or labour 
clauses. 


THE BOARD OF TRADE REPORT ON THE 
LIVERPOOL RAILWAY . ACCIDENT. 


TEE reports of Lieut.-Colonel Yorke and Mr. A. P. Trotter on the 
disastrous fire which occurred on the evening of December 23rd at 
Dingle Station, on the Liverpool Overhead Electric Railway, 
whereby six lives were lost, has been issued. After giving & 
detailed description of the occurrence and of the line itself, the 
Colonel refers to the sleepers which caught fire, as follows :— 

" It is easy to be wise after the event, but I do not consider that 
any blame can be fairly laid upon the company for storing some 
sleepers in a corner of a wide tunnel such as this for the purpose of 
repairing and maintaining the permanent way in and near the 
station. Iu future, however, no timber of апу sort will be allowed 
to remain in the tuunel, except the sleepers actually laid ia the 
permanent way." 

He concludes as follows :—'' The cause of the fire is explained 
in Mr. Trotter's report. It was due to a defect in one of the 
motors, and would have been productive of no serious danger if 
driter Ashbee bad only acted with a moderate degree of prudence. 
When this man discovered that his rear motor bad failed, his 
duty was to disconnect the rear motor by means of the plug pro- 
vided for the purpose in his compartment. He should then have 
run into the station with one motor, as is often done 
The circumstances connected with this fatal occurrence direct 
attention to the advisability of removing all woodwork as far 
as possible from the neighbourhood of the electric machinery upon 
railway carriages, and of adopting for the purposes of insulation 
some material which is uoinflammable and &mc«keless. This sub- 
ject is dealt with ia Mr. Trotter's recommendations, with which I 
entirely agree. It is to be hoped that the engineers connected with 
electrical railways will act upon Mr. Trotter's valuable suggestions. 
Stations situated in tunnels on electric railways should have as 
little woodwork about them as possible. The platforms should be 
of stone or concrete, and buildings such as signal-boxes of brick or 
iron. Iam glad to be able to report that the Liverpool Overhead 
Railway Company have adopted this principle in reconstructing 
Dingle Station, there being now practically no woodwork at all 
about the place.” 

Mr. A. P. Trotter reports :— 

"The evidence goes to show that the insulated covering of a 
cable connected with the motor on the after part of the train had 
become deteriorated. The wet weather may have contributed to 
the defect, and, as the train was latc, the driver may have forced 
the speed. The insulation broke down, an electric arc was atarted, 
the rush of current opened the automatic circuit-breaker, and 
stopped the train. The driver reset the circuit-breakers and tried 
to start several times, and the arc broke out each time, causing the 
flashes. It is not unlikely that the driver held up the circuit- 
breaker, for the lights “went low," showing that a very heavy 
current was being taken. The arc, due to this heavy current, or, 
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the earlier flashes, set fire to the woodwork of the coach, 
and the strong wind caused the fire gradually to spread. 

. “The opening of a circuit-breaker із a common occurrence; the 
driver should have disconnected the rear motor, and should have run 
in with one motor. In cases of breakdown of one motor, the journey 
is often thus completed. Motors and the connecting cables on 
electric railways and tramways often break down through the 
failure of the insulation. The possibility of a panic from smoke 
arising from such failures on tunnel railways bas been foreseen, and 
must be guarded against, but eight years’ experience on this railway 
has shown that such failures, even when resulting in a ‘burn out’ 
of a motor, bave never before set fire to any part of the train. The 
risk of fire involved in the present railway, on which there is but 
one short terminal tunnel, was less than on ordinary steam railways. 

This railway is one of the pioneer lines, on which the earliest 
American and other electric railways were after wirds modelled. 
The motors are identical in pattern with those first fitted in 1893, 
but the. parts have been gradually replaced as they wore out. The 
motors are overbauled about once for every 30,000 miles run. The 
armature of the motor, to which the accident is attributed, was re- 
wound in February, 1896. Since then it has been overhauled and 
repaired, if necessary, 11 times, and since February, 1896, has run 
153,571 miles. The magnets were re-wound in Sepiember, 1899, 
aud were specially everhauled in December Jast. A train had been 
fitted experimentally with modern iron-clad motors, adapted for 
higher speeds tban at present, but the absence of iron casings in 
the present instance is not an essential matter. 

" Lecommendations.—Flexible cables covered with india-rubber or 
other combustible material are used unneceesarily in many cases in 
electrical work. They are a survival from the earliest. branch of 
electrical industry, namely, telegraph. work. They are used from 
habit and for convenience. This mode of construction does not 
commend itself to mechanical engineers. Combustible insulating 
materials should not be used on the main current conductors of 
electric traíns, particularly in tunnel railways. These conductors 
should be rigid, and might be bare, or enamelled, or protected by 
incombustible ferrules in iron pipes. Flexibility should be restricted 
to necessary points, and not used for convenience in arranging the 
conductors. Flexibility should be provided by pinned hinge or 
knuckle joints shunted by bare flexible links of wire gauze, or cable 
braided with wire, or by some other sound mechanical mode of 
construction. | | | | 

Little or no woodwork should be used in the construction of 
electric locomotives, or of the drivers’ cabs of motor coaches, and in 
the latter, the resistances and the controlled switches should be 
placed, if possible, in front of and outside the cab.” 
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Mr. Drury then addressed the Inspector. The opposition was 
called factipus, but they were not people with their own axes to 
grind. They. bad large interests in the borough, and they demanded 
tbat in such & hazardous undertaking more time should elapse 
beforg enlarging the. scheme. They wanted more experience 
before extending it, and in view of the keen competition they 
ohjected-to a. further £15,000 being speculated until tbe under- 

king bad been fairly tested. That was a very rcasonable 
proposition, Jt was said that the original loan was. not opposed, 
bot the difference between a loan of £10,000, and then wanting 
another £15,000. in six months, was a very different thing. It was 
now admitted that a third loan would before long be wanted. Was 
nof that a reason for ratepayers waking up, when they learned these 
facts, which they were not told in the first instance? Was their 
opposition. іо be wondered at, when they found out what they were 
being committed tọ? The telephone only benefited a small 
number. It was nota matter for public health, like electric light 
or water. Then the ratepayers would have to pay the lors on the 
outside districts, where expenses were heavier. Was it surprising 
that the -outeide districts came to that Inquiry to support the 
application, to give them telephones without any liability, which 
was to be paid by Tunbridge Wells? The whole loss would fall 
upon the borough, and that did not appear to be sufficiently realised. 
It was a case of heads I win, and tails you lose." Then Tunbridge 
Wells came to the Local Government Board, and said they bad 
spent the money before applying for the loan, and thercfore the 
loan must be granted, or the loss would fall on the rates. ‘That was 
а most unusual proceeding which the Local Government Board 
would censure, and Mr. Cripps was not correct in saying that the 
cost would fall on the rates if the loan were not granted, because 
be thought the auditor would never allow an illegal expenditure to 
be charged upon the rates. An argument like the Corporation used 
was simply a gambler's argument. The Corporation said you must 
spend more money, or lose what you have spent. If the system was 
likely: to incur.an annual loss, surely it would be better to limit the 
lose, and not go on extending it. They must not cover their losses 
by further expenditure. If there was to be municipal trading, let 
it be in an undertaking which benctited the general body of rate- 
payers; at any rate, iu something where there was a reasonable pros- 
pect, if not of makiug a profit, of not involving the owners in a loss. 
Would any private person invest £25,000 in the Tunbridge Wells 
Municipal Telepboue Exchange after the evidence they had heard? 
They had a hazardous undertaking, and it was only reasonable to 
inquire whether the Corporation were acting as an ordinary business 
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man would do. ‚Ав Lord Londonderry had said, they should, con- 
sider local conditions. This was not a commercial town at alk 
Mr. Cripps: It is one of the three most wealthy residential towns 
in the kingdom. ы. ЕТИ 
Mr. Drury ваїд he represented a number of the wealthiest inhabi- 
tants who objected to the Corporation scheme, and who had’ got 
eventually to pay the losses on this scheme. They had not only a 
speculative undertaking, but powerful opposition: How waa the 
Corporation to fight a powerful company, except by continually 
coming to tke Local Government Board for more money? The Oor- 
poration not only fought the National Company, but were fightfhg 
the ratepayers who found the money. The Corporation boycotted 
ratepayers who found the money forthe undertaking. Ratepayers 
were cut off from the police and fire services, which they Paid for. 
Because they found the National service the best, was it right fot a 
Corporation to put pressure on to its ratepayers, to boycott them, 
and compel them to give up the National for the municipal system, 
which might not have on the people they wauted to speak 
to? Was that legitimate or honest in a public undertaking. 
whatever might be permissible in private undertakings ? 
What must be the result of competition? He quoted what the 
Postmaster-General said—that competition was not applicable to 
telephony. Competition, instead of co-operation, meant that Вебфїе 
subscribed to both systems, or could only speak to half the. People 


they otherwise would. А tradesman found that if private residents 


had the National telephone, he must have the National as -welf‘as 
the municipal telephone, and they also had the disadvantage that 
in other towns the National Directory was in use, and if they-were 
municipal subscribers, their numbers could not be ascertained in 
other towns. Then competition meant that the Corporatior would 
have to spend more than they otherwise would on their plant, and 
no allowance was made for that. They would have to keep' their 
plant up to date or succumb to the competition which provide А 
better service. He now came to Mr. Bennett's estimates. A refer- 
ence had been made to Mr. Bennett's remuneration, and ‘he could 
not help saying it was extremely unfortunate that the engineer 
advising the Corporation was a gentleman whose remuneration 
depended on the adoption by the Corporation of his scheme. The 
expert consulted by the Corporation should be'indeperídeht of 
interest in getting his scheme adopted, and so ensuting the pxyment 
of his fees. He suggested to Mr. Bennett that the experience of 
Tuubridge Wells would be the same that Manchester had of Mr. 
Bennett. 'Tney had inferior and cheap plant, and the end was 
obvious. It was because of this that Mr. Bennett was not a 
satisfactory adviser. He cut down his estimates to get them 
adopted, and they had it in evidence that Mr. Bennett made'g 
mistakes. l си NE 
Mr. Cripps protested. | | i 
Mr. Drury eaid hè was quoting the evidence of Mr. Forbes, who, 
said Mr. Bennett, was not a credible person on telephone matters. 
Mr. Bennett's estimates were not reliable, and they had to find that 
out in Tunbridge Wells as they did at Manchester. Mr. Bennett's 
estimates worked out in practice greatly in excess, and his plant 
was of a flimsy and trumpery description. He was quoting the 
evidence of experts at Manchester. Were they going to take Mr. 
Bennett's word in Tunbridge Wells against the opinion of experts 
elsewhere? Mr. Sinclair, who said the plaut was flimsy, was a Нат 
according to Mr. Bennett, though at the Glasgow Inquiry he was 
believed. They had the reports on Mr. Bennett's. plant, and 
Mr. Bennett might deny it, or consider that everyone else bul 
himself was a fool, but the opinion of experts оп Mr. Bennett's 
work in other parts of England must have weight. Even Bir 
Wm. Preece, so Mr. Bennett said, did not know wbat he was 
talking about, when Sir William said that Mr. Bennett's system 
was cheap and nasty. Sir William had advised the Tunbridge 
Wells Corporation, and was an acknowledged authority; but, 
according to Mr. Bennett, he did not know what he was mu. 
about. It was still more curious that Mr. Bennett's memory faile 
him when he was questioned about his estimates, which were only 
six montbs old. He thought they would prefer Sir Wm. Preece 
and the other experts to Mr. Bennett, who cut his estimates to the 
lowest figure, and then forgot what he bad estimated. 
When questioned Mr. Bennett resorted to extraordinary 
expedients to make his estimates meet, and get them 
accepted by confiding corporations. He was pleased he" had 
had the advantage of expert evidence which bad a re- 
straining influence upon a person like Mr. Bennett. The evidence 
he had called had, he submitted, compared very favourably with 
that given by Mr. Bennett, who had so often refused to answer 
questions put to him. He understood Mr. Bennett got over the 
absence of а contingency fund by saying he would provide this out 
of profits; but if the profits proved imaginary, how was that to be 
done? Mr. Bennett chose to ignore damage from snow-storms, &c., 
notwithstanding the evidence they had on that point. He could 
not help poiutiug out what differeut opinions Mr. Bennett held 
when he was giving evidence against the National Company, and 
when he was giving evideuce in support of bis own cheap scheme. 
Giving evidence at Glasgow, Mr. Bennett had a great deal to say 
about the expense of an overhead system, and at Tunbridge Wells 
his evidence was exactly the opposite. Such astonishingly opposite 
evidence could not be reconcued. Mr. Bennett evaded the point 
by a childish juggling. He was driven from point after point, and 
at last relied ou profits which did nct exist, to provide for 
contingencies he had not provided for at Tunbridge Wells, but 
which at Glasgow he held to be necessary. Аз to depreciation, Mr. 
Bennett could not provide for this out ot profit. The evidence they 
had heard that morning showed undoubtedly that three times in thc 
course of 20 years telephone plant had been practically renewed, 


but Mr. Bennett left that to be paid for anyhow, except by prudent 


provision. Experts were agreed that there should be the depreciation 
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fund, which Mr. Bennett omitted in Tunbridge Wells for the sake 
of cheap estimates. The evidence of Mr. Kingsbury was unquestioned, 
notwithstanding Mr. Bennett's hurried whispers to Mr. Cripps; and 
it was evident that Mr. Bennett was unable to suggest to Mr. Cripps 
how he could shake Mr. Kingsbury’s evidence in cross-examination. 
He asked the Inspector to accept this unquestioned evidence, 
instead of Mr. Bennett’s cheap estimates and arbitrary calculations 
made to suit himself. As regards the six months’ working, it 
was suggested that this was the most crucial period, but really it 
was in this period that they would have no allowance for the repairs, 
which would come later. The crux of the whole question of Mr. 
Bennett’s estimates was as to spare lines. They had not had an 
intelligible explanation from Mr. Bennett, whose evidence was so 
contradictory respecting his own system that they did not know 
now whether there were any spares. Knowing that Mr. Bennett's 
estimates would be questioned, the Corporation had no evidence to 


support the forgetful Mr. Bennett. They were still in the dark on 


Mr. Bennett’s position, or how the future would be provided for. If 
Mr. Bennett had neglected this provision, away went £1,300 of the 
income, which the town clerk talked so much about. "Therefore, 
the spare lines which Mr. Bennett told them so little about were 
the crux of the whole question. What became of the borough 
accountant's profit if Mr. Bennett had not provided spare lines and 
depreciation? There was а loss instead of a profit to the ratepayers. 
Had they ever heard of an engineer, except Mr. Bennett, who forgot 
to provide £500 worth of instruments, and wanted to put this and 
everything else he had not provided down to sundries? A con- 
tingencies item was left to cover everything which had been 
neglected. That incident alone would discredit any estimate of 
Mr. Bennett’s now and hereafter. Telephone instruments were not 
provided for by something like £500, and it was proposed to 
supply that by falling back on the contingency fund of £1,200. 

Mr. Cripps: That is an admitted point. 

Mr. Drury: No one ever saw an estimate put forward by a person 
considered a competent engineer who had to resort to that practice 
to get out of a difficulty. Here was plant absolutely unprovided 
for at all. Had Mr. Bennett carried out his promise to give Tun- 
bridge Wells a first-class up-to-date system? They had evidence 
that the ratepayers would be disappointed. When had Mr. Bennett 
told them that his switchboard was insufficient, and he would want 
more money to provide a proper switchboard ? They had a number 
of defects, which all militated against an up-to-date system. They 
had cables laid in the earth which prevented economical working 
in the future, because conduite, as used elsewhere, meant less work- 
ing expenses. Then the press-the-button and ring-the-bell instru- 
ments were not part of an up-to-date system Mr. Bennett promised 
them. Contrast the automatic system of the National Company 
and the clumsy system of Mr. Bennett, and the inconvenience 
caused tó subscribers who forgot to press the button. Mr. Snowdon 
did not pretend to have made an exhaustive inspection. What he 
might have found if he had done so he would not venture to say, 


but Mr. Snowdon saw enough in his brief visit to see that this was. 


& cheap system which had been rushed up, and would cost a great 
deal to make it efficient in the future. The ratepayers must be 
prepared for a large outlay in the future to make up for Mr. 

nett’s cheap estimates. Coming to the accounts, the figures put 
forward were simply estimates, and those put forward by Mr. Bevan 
were equally entitled to consideration. He wished to point out 
that the borough accountant was largely dependent on Mr. Bennett's 
figures in arriving at his results, «nd these figures had already been con- 
trasted with the figures which Mr. Bennett had given at Eastbourne. 
If Mr. Bennett's figures were true in November, they ought to be 
true in January, but he wished to say tbat he did not question the 
оогоор accountant’s figures, but Mr. Bennett's figures. Assuming 
that accuracy lay half-way between experts, what became of the 
municipal undertaking ? Let them correct Mr. Bennett's estimates 
even to half the extent suggested, and what became of his cheap 
scheme? Not only was the profit gone, but the expenditure had to 
be largely increased. That being so, the undertaking must be a ruinous 
one for the Corporation. It was said that the opposition would be in 
the interests of the National Company, but that had nothing to do 
with the point. | 

The Inspector: I quite agree with you. | 

Mr. Drury said that if the result would benefit the National Com- 
pany, it would be better it should do so than that it should be 
disastrous to the ratepayers, who, witheut sufficient advice, had 
embarked in this hazardous undertaking. 

Mr. E. E. Robb then rose to address the Inspector. He said he 
would like to thank him for the great patience and impartiality with 
which he had presided over that long inquiry. He thought some 
apology almost was due to him for the demands made upon his 
time, but he would like to point out that the inquiry was exception- 
ally important, because Tunbridge Wells was the only borough in 
the whole of England which bad, at the present time, an established 
telephone system in effective competition with the National Tele- 
phone Company, во it must be apparent the inquiry was immensely 
imporlant, and one having wide-reaching resulte. Firstly, there 
was the question of policy, and he maintained that the Corporation 
of Tanbridge Wells was not carrying out the policy that the Govern- 
ment had in view when they passed the Telegraph Act, 1899. It had 
been said by the present Postmaster-General, Lord Londonderry, 
who might fairly be claimed to represent the Government in this 
matter, and the Committee of 1898, that the Government, in pass- 
ing the Act, never contemplated a war of rates, and never contem- 
plated any such competition—cut-throat competition he advisedly 
called it—as was going on in Tunbridge Wells at the present time. 
The Postmaster-General, in his speech when he was approached by 
a deputation of the London County Council, said that the system 
that the Government and the Committee had in view might fairly 
be described as a system of competition, tempered with a certain 


people. 


element of co-operation, as was necessary for the due protection of 
the public. All the advantages of both systems (Lord Londonderry 
was speaking of London where there was co-operation between the 
Post Office and the National) were placed at the disposal of all sub- 
scribers. Any person reading the report of the Committee must 
come to the conclusion that it was this kind of competition that the 
Government had in view, and he would further remind them that 
it was the same kind of competition which the Act of 1899 desired 
to promote. If it be truc that the Corporation of Tanbridge Wells 
were not carrying out the intention of the Government, that was a 
question which the honourable Board, of which the Inspector was 
representative, were entitled to take into consideration. It 
must be obvious that, if they were to have competition, 
it ought to be competition on such a fair arrangement that 
there might be intercommunication between the two systems. 
It was true the competition would tend towards an increase in the 
efficiency of both services, and it was also true that unless they had 
inter-communication between the two systems, 50 per cent. of the 
subscribers on each system had to be subscribers to both. 
That could not be of any benefit to the public, because it 
entailed additional expense upon ‘the. subscribers, and in 
addition, produced chaos and confusion. As amatter of fact, they 
had from the first consistently opposed the matter, because they 
considered that if the Corporation of Tanbridge Wells wanted to 
put their money into enterprises and devote their energy to enter- 
prises there were many things of much more pressing and urgent 
need than a telephone system. He had always urged that 
telephony, strictly speaking, was an Imperial and not a 
municipal business, and that the messages would sooner or later 
have a tendency to circulate more throughout the country than 
through the local or district area. Furthor, it was a class business; 
it was a luxury that could only benefit the few and not the many, 
such as gas or water would do. He quite agreed if this telephone 
was to be a success anywhere it would be at Tunbridge Wells. It 


. was abundantly proved that Mr. Bennett, notwithstanding what they 


were led to believe in the first instance, could only give them a 
skimped and cheeseparing system. There was asignificant point in 
Mr. Bennett's report, which he was sorry Mr. Cripps had not put in 
to the Inspector. It would enable him to form a better idea of Mr. 
Bennett’s singular methods. The most appropriate illustration he 
could give of Mr. Bennett was that of a jumping frog. He caught 
them with the bait of a very low estimate and then his estimates 
kept on jumping up, and from his admissions in the witncss-box he 
had not ceased jumping yet. It was inrpossible to say in what 
expenditure Mr. Bennett would ultimately land the Corporation 
believing in his cheapness. He need not remind the Inspector of 
how Mr. Bennett’s estimates had been exceeded. But the most 
important point was that of spares, because on this point the whole 
of the delightful balance-sheet, which had been presented to them, 
disappeared intoair. When Mr. Bennett was in the witness-box he 
was very uncertain about how many spares he would have. When 
he was pressed, he declined to pledge himself, and it was very 
advisable on his part. Mr: Bennett's estimates showed an error of 
20 per cent., and for an engineer that was a very serious error indeed. 
He would go further than that, and predict that when all this £25,000 
was expended they would not have the 1,148 completed lines. It had 
yet to be proved, and it was not proved at that inquiry, that Mr. 
Bennett would verify his estimate in the result. The Corporation 
had spent their £10,000 loan; they had spent £9,320 in excess of 
that loan, and, according to their own estimate, which was a san- 
guine one, they would only have 533 completed lines on which 
revenue could be estimated. ‘That was all the Corporation had for 
their £19,320. When the latter half of the expenditure was incurred 
they could expect that Mr. Bennett's estimates would be as much 
exceeded as in the first half. They had to find out Mr. Bennett's 
estimates by experience of them. He had already quoted Mr. 
Bennett's report to the Brighton Corporation, in which he con- 
demned out of his own mouth what he was doing at Tunbridge 
Wells. He told the Brighton people that there must be unproductive 
lines, but at Tunbridge Wells he estimated all lines as revenue- 
earning to get a balance. They could only regret that Mr. Bennett 
had not told the Tunbridge Wells people what he told the Brighton 
It would have been useful to have had the information a 
little earlier. It was claimed by the borough accountant, who, of 
course, took his figures from Mr. Bennett, that all lines could be 
reckoned for revenue. His friend, Mr. Cripps, did not try to 
elucidate this point in the light of the very different story Mr. 
Bennett told at Brighton. Neither did Mr. Cripps venture to cross- 
examine Mr. Kingsbury on this point, although it made all the 
difference to the success or otherwise of the Tunbridge Wells 
undertaking. Then they had the evidence at Glasgow of Mr. Webb. 
He knew the question was one which Mr. Cripps was anxious to 
avoid, but the fact remained that Mr. Bennett had not acted in 
Tuubridge Wells on the evidence he gave at Glasgow. The 
Corporation, by the absence of a due proportion of spares, might be 
put to an extravagant outlay to provide а few extra lines which 
ought to be allowed for in the spares. It had been given in 
evidence, and he challenged Mr. Bennett to show the contrary, that 
there was no telephone system in the world without a proportion of 
spares, except Mr. Bennett's system in Tunbridge Wells. Mr. Cripps 
had not attempted to controvert the evidence on this point, although 
it was fatal to the Corporation system. 

- The Inspector: You cannot overload them like electric light or 
water mains, to the detriment of the consumer. 

Mr. Robb said that was so. There was no telephone system in 
the world working with less than 25 per cent. of spares. 
Make au allowance of 25 per cent. for spare lines, and away 
went the estimates of revenue—that nice little profit which 
elicited the applause of the telephone enthusiasts disappeared. It 
had been shown that the proper object of a sinking fund was 
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to relieve the ratepayers of capital liabilities, and if a municipal 
undertaking could not earn 6 percent. like a concern on a com- 
mercial basis, it was not worth entering upon. Mr. Bennett blew 
hot and cold. He told them that a telephone system was one of 
huge profits, and yet he could not provide for ordinary capital 
contingencies. He thought the Inspector would accept the evidence 
that what had been the telephone experience in the past 
would be the telephone experience iu the future, notwith- 
standing the fact that this experience did not bear out Mr. 
Bennett's estimates, which he suggested were the estimates of an 
engineer who wanted Corporation fees. Mr. Bennett himeelf 
admitted that the wicked National Compauy took out its plant 
before it was worn out, and replaced it by new and 
improved plant, but yet he did not provide for the Corporation 
system to be maintained with similar efficiency. How was Mr. 
Bennett going to avoid an expenditure, which was demonstrated to 
be necessary, unless they were to put up with an inefficient and 
more or less antiquated service, which would become more 
obsolete as time went on, unless replaced? He passed from 
the engineering to the financial aspect. Here Mr. Bennett's 
estimates did поё bear investigation, becarse they had a 
mass of expert evidence that the peculiarity of the telephone busi- 
ness was that the more it grew the expenses increased in proportion, 
instead of decreasing. Then there were items of working expendi- 
ture, but Mr. Bennett omitted that altogether. Other items had 
been under-estimated. There was the item of waste. А line might 
be run to a particular house which the tenant shortly afterwards 
quite. That line remained dead and unprofitable. The allowance 
for switch rooms was ridiculous. Mr. Bennett's idea of a 
branch switchroom was a cottage in which a poor woman held 
& baby in one arm and manipulated the switchboard with 
the other, while the rest of the family had the small accommo- 
dation of a cottage lessened by rooms being taken for ex- 
change purposes. Employers’ Liability, insurance, and wayleave 
removals, were all instances of matters omitted entirely from esti- 
mates which must be cheap if nothing else. They were to incur all 
the riske of fighting a powerful company with their equipment cut 
down to the most cheeseparing limits. For the Corporation bad 
entered on a cutting competition in preference to the wiser policy 
of the Post Office of co-operation in the public interest, which 
would have saved them all the nuisance and expense of two systems. 
He took it these were the proper lines of competition described by 
the Postmaster-General. It must be co-operation, and not a war of 
rates, which was no good to anyone. His friend had referred to the 
£4 rate of the National, and he said that, as business people, the 
company were not likely to ran the concern at а loss. He did not 
know whether they did or not, and further, did not care. But he did 
suggest that the £4 rate was a fighting rate. It was a rate for this par- 
ticalar locality for forcing the hands of the Corporation, and it was 
not a serious matter for the company to lose a thousand pounds in 
Tunbridge Wells. He submitted that the time bad arrived when the 
members of the Corporation—notwithstanding the applause of gen- 
tlemen outside, who did not really know anything about the ques- 
tion —shculd take a proper course, and instead of being driven like 
a lot of sheep by outside members of the public, do the thing tbat 
was expected of them, and lead public opinion. The time had now 
come when it must be seriously considered whether it was right 
to continue the service. He was sure the Corporaticn was com- 
posed of such intelligent men that if they did come to the conclusion 
that the system could not be successful, they would do as far as in 
them lay to remedy any error in which they bad, perhaps un- 
wittingly, fallen. He maintained that Colonel Holland had not 
been misled by anyone. Не would rather suggest that the Corpora- 
fion bad been misled, perhaps unwittingly, by his friend, Mr. 
Bennett. He was not going to say anything unkind about Mr. 
Beunett, but there was a danger that gentlemen in Mr. Bennett's 
position were apt to be too passionate advocates of certain schemes, 
and a little too undesirous of advising the Corporation in the 
course it would be best to pursue. There was an absence of in- 
dependent expert advice. In conclusion, Mr. Robb repeated his 
thauks to tbe Inspector for the manner in which he had 
presided over the Inquiry. ; | 

Mr. Cripps then replied on bebalf of the Corporation. Having 
heard both the counsel and Mr. Robb, it might be assumed that all 
had been said that could be said for the opposition. This was only 
the second or third inquiry of the kind, and he was prepared to 
meet the opposition on the ground of principle which they raised. 
Mr. Robb had laid down two principles—one of fact, and one of 
deduction. Mr. Robb told them that Tunbridge Wells was the only 
town with an efficient municipal exchange. He also agreed with 
Mr. Robb that if the exchange could not be made a success in 
Tunbridge Wells, it could not be a success anywhere. The Select 
Committee considered the Post Office should either grant licenses 
or provide a system themselves. As the outcome of that, Councils 
were authorised to borrow money for telephonic purposes. Mr. 
Robb had quoted the Postmaster-General in favour of co-operation. 
He would only say that the Corporation were acting under a Post 
Officelicense. He agreed that in general practice municipal trading 
should be discouraged, but he preferred to argue the question on 
tbe basis laid down by legislature. They might object to the electric 
light undertaking because the Gas Company were ratepayers. 
But who would argue tbat a local authority should not compete 
, With a Gas Company? He should be very much surprised if the 
Local Government Board objected to a local authority exercising 
its Parliamentary powers. So much for the question of principle. 
They could, if they chose, meet the whole capital expenditure out 
of the rates and not ро to the Local Government Board at all But 
they rightly considered that the expenditure should be spread over 
з reasonable period. This inquiry was not into the establishment 
of the undertaking, but of one already established. They started 


with a loan of £10,000, because they thought it would be enough. 
It was too ridiculous to make the success of the undertaking а 
reason for choking it. He was accused of using unfair argument in 
saying if the loan was not granted it would come out of the rates, 
but he did not mention that asa reason for the Local Government 
Board granting the loan. Herecognised that that would be improper. 
What he said was that their undertaking was such a success that 
they could not wait for the sanction of the Local Govern- 
ment Board. It was not the fault of the department, but 
they made application to the Board ia April (when at a moment 
down went the National charges), the inquiry was held in May, and 
the exchange was opened in July. Though they were commended 
by Mr. Hanbury for havin : done the right thing, they did not get 
the Board's sanction till November. That was where people made 
a great mistake in saying they ought to wait for sanction. The 
consent was only necessary to the loan. He agreed that under 
ordinary circumstances it would be improper to spend the money 
and then go to the Local Government Board, but muboicipalitieg 
could not wait and let the National Company cut the ground from 
under their feet. As to reducing rates, which side had commenced 
it? The National charged £8, the Corporation £5 17s 6d, and then 
the National charged £4 ; but, notwithstanding this, the residents pre- 
ferred to pay the extra £1 178. 6d. They were not unpatriotic. They 
had established their undertaking, and they intended to support it. 


Не wished next to refer to the two objections taken to the scheme . 
. —one engineering and one financial. 


He submitted that Mr. 
Bennett, with one exception, had not been shaken in his evidence. 
Every possible attack had been heaped on Mr. Bennett's head. It 
was suggested that he was actuated by the commission he earnt. If 
Sir Wm. Preece had been giving evidence on electric lighting, 
would that suggestion be made against Sir Wm. Preece? It was no 
shame to Mr. Bennett or to Sir Wm. Preece that they were paid 
commission. He hoped he had made it clear that the income he 
quoted was not actual receipts. He could not give a year's 
experience when they had not been working a year. Не need not 
have submitted any estimate of income at all, because they had got 
their powera. The borough accountant had averaged the probable 
receipts, and although it was suggested they would have with- 
drawals, that had not been their experience so far. At the end 
of the year they- hoped to have 315 more revenue-earning 
lines. There could not be a case in which a telephone authority 
could put before them such a favourable statement on such a 
short experience. Evidence had been called to attack both their 
engineering and finance. He listened carefully to the evidence of Mr. 
Snowdon, who paid that very cursory visit to Tunbridge Wells, but 
that was not evidence on which this installation could be condemned. 
Mr. Snowdon, who spent а few hours here, asked them to believe 
that £19,000 worth of installation was not of a character that the 
Loc Government Board ought to approve. That would be the 
only object of that evidence, viz. that this was such a defective 
installation that a loan ought not to be granted upon it. The 
defects which Mr. Snowdon found were trumpery. They all knew 
what contractors were. Their department had been so busy that it 
had been driven off its legs with work. Some little faults existed, 
but it was childish to suggest that the installation was inefficient. 
Then Mr. Kingsbury had frankly admitted that he had never 
established a telephone system, and had no experience of its 
working. 

Mr. Kingabury: May I say I never stated that. I have had 
experience of the whole run of exchanges. I have established 
geveral businesses. 

The Inspector: It is quite fair that should be corrected. І thin‘ 
he gave very fair evidence. 

Mr. Cripps: I accept Mr. Kingsbury's correction. 

Mr, Cripps viewed with grave suspicion the evidence of & man 
the National Telephone Company dealt with. Mr. Kingsbury 
supplies goods from abroad. Mr. Bennett was attacked for doing 
this. 

The Inspector: Do not make the mistake you suggest was made as 
to Mr. Bennett. 

Mr. Cripps said he did not want to, but Mr. Kingsbury's evidence 
must be for the benefit of his customers. His friend said that 
spares was the crux of the question. He agreed, because they had 
been crucified with spares. s 

The Inspector: Two questions were the crux, depreciation and 
spares. | 

Mr. Cripps said he would deal with the question of spares. The 
opposition contended that there should be 25 per cent. of spares, 
but Mr. Bennett was not responsible for the fact that tbe :pares 
had been used up. If necessary, they would not shrink fro.n the 
expenditure required to. meet any demands upon them, whic. they 
had no spare lines left for. 

Mr. Drury: I am afraid Mr. Cripps is missing the point 

The Inspector: I am afraid you have not much tim: to 
explain it. | | | 

Mr. Drury : It is not a question of saving Mr. Bennett's esti nates, 
but a financial question. 

Mr. Cripps said he endeavoured to put the question clearly. He 
had to do his duty to the Corporation. Ribald laughter wis no 
argument. 

Mr. Robb: Except by yourself. 

Mr. Cripps said his friends shifted their ground. Mr. Bennett 
had not said the spares would not be necessary. He was asked 
what they would do as they increased their business. They wu] { 
have to come for a further loan. It was said that their account 
showed nothing for depreciation, but he suggested that the profit 
they claimed to show would be ample for depreciation. £1,086 was 
more than ample. It was not contemplated that municipalities 
should make a profit in relief of the rates, but as a contingen::y 
fund, In such an undertaking a depreciation fund was 
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unnecessary. What was the position at the end of 25 
years? The loan would be repaid ? The undertaking might be only 
астар iron value. Their license would be at an end, and they had a 
purchaser for such of the plant as was efficient. The ratepayers 
would have lost nothing. What did it matter to them whether the 
plant depreciated or not. It did not matter to the present genera- 
tion how much or how little the plant was worth at the end of the 
license. The Inspector had suggested new inventions and other 
modifications of their plant, but they had the fact that the largest 
part of the capital was in cables which lasted, Mr. Bennett told 
them, almost for ever. 

The Inspector: The witness knew we shall not live to verify it. 

Mr. Cripps said they were asked how a poor little municipality 
could fight against a big company, but he submitted that the 
National Company did not provide а large fund. As they were the 
only municipal ‘exchange, he had only the example of the National 
Company to fall back upon. In conclusion, he thanked the 
Inspector, and if they had trespassed on his indulgence they 
regretted it. He could not close without an appeal on behalf of 
the Corporation, who were performing an onerous duty. They 
asked one department of the Government for the means to carry 
out aduty placed on them by another Government department, and 
they could not conceive tbat this loan would not be granted, and 
put in the position of telling people they could not extend their 
exchange, because some ratepayers objected to it. He felt 
strongly that if a Government department took such a course, 
the sooner the Telegraph Act was repealed the better; 
because the municipalities would have been greatly misled 
in this undertaking. They had been told by Mr. Hanbury 
that the municipalities of Glasgow and Tunbridge Wells had come 
to the rescue of the Government; they were urged by the Treasury 
and the Post Office to make application for this license—he could 
sbow the Inspector the correspondence. They bad started the 
Exchange, no one could say it had not been atriumphal success. If 
this loan were refused no greater slap in the face could have been 
given to the municipalities of this country. The action of the 
, opposition could bave but one result if successful, viz., to benefit a 
monopoly, and place a heavy charge on the rates, and when the cut- 
ting rate answered its purpose the time would come when up would 
go the Nationalrates, and they would be relegated to their old 
position of high telephone charges. He claimed that Tunbridge 
Wells deserved well of the country, and did not deserve the slight 
which the Local Government Board was invited to administer to it. 

The Inspector: That terminates the Inquiry. 


THE INFLUENCE OF TARIFFS ON 
ELECTRICITY SUPPLY. 


Bx C. ASHMORE BAKER. 


(Concluded from page 459.) 


THE most important figures which these systems of charg- 
ing may be supposed to influence are the load factor, the 
rate of increase of lamps connected, and the ratio of price 
obtained to cost per unit; these figures have also been 
culled from the Elertrical Times list and placed opposite 
their respective undertakings. 

Taking the average values obtained for the above quantities 
from Table I. as a whole, we may place them for easier re- 
ference as in Table II. 


TABLE II. 


Load Year's lamp con- 
factor. 


"s Ја Price. 
nection increase Cost. 


per cent. 
Flatrate ... i 1175 £6 188 
Maximum demand 1114 38 68 1768 
Sliding scale 12:19 2379 1:832 


It will be, no doubt, somewhat of a surprise to many to 
discover from an examination of tbis table that the maxi- 
mum demand system, which is usually adopted with a view 
to improving the load factor, appears to have, if anything, 
the opposite effect ; the probability is, however, that in the 
large majority of cases it has no influence at all on this 
phenomenon. 

The difficulty of explaining the system to consumers is 
well known, and it is probable that the average householder 
merely regards ** that thermometer thing in the scullery "' as 
з suspicious device on the part of the electricity people, 
designed to induce him to burn more units, and contents 
himself with lighting his lamps when he wants them, 
“ maugre " his load factor, as he would if charged on a flat 
rate, and denies himself the luxury of consuming twopenny 
units merely because they are twopenny units (of which 
assertion he has serious doubts). 

Looking at the figures relating to the rate of increase in 
the number of lamps connected, it will be observed that there 


is a marked difference in favour of the maximum demand 
system over the other two. It would, therefore, appear that 
the alluring prospect of those twopenny units is a powerful 
weapon in the hands of the canvasser, and an effective bait 
to the prospective customer, even though it may not convert 
that customer into a profitable consumer. 

Turning to the financial column, defeat again rests with 
the maximum demand system; which, in view of the fact 
that the load factor is not improved by it while the price 
charged for a large proportion of the output is materially 
reduced, is a result which was only to be expected, particu- 
larly when it is considered how commonly the maximum 
demand system is misused by fixing the initial rate too 
low and providing separately for power consumers. 

Comparing the sliding scale figures with those obtained 
for the flat rate system, it will be remarked that the load 
factor of the former stands appreciably higher than that of 
the latter, while the rate of increase of lamps connected 
is lower, a result probably due to such systems as the 
Hopkinson and that in use at Hastings, which the con- 
sumer is better able to understand, and, therefore, knowing 
that his actual consumption is charged for at a low rate, 
permits himself a more prodigal use of current, although the 
lump sum per lamp in which he is mulcted induces him to 
wire his house for as few lamps as possible. As the sliding 
scale systems are more or less heterogeneous, and number in 
Table I. only some 15 in all, it is perhaps not safe to place 
too great a reliance on the results they produce, which 
remark applies particularly to the average profit which, in 
the two classes, is so nearly the same as to render them 
practically identical for the purposes of the present paper. 

It may be objected that the indiscriminate lumping to- 
gether of a number of miscellaneous cases will render the 
results obtained untrustworthy ; that companies cannot be 
compared with local authorities, or London districts with 
provincial ones. In order to meet these objections, we may 
examine the sub-divisions of Table I. separately, construct- 
ing for the facilitation of this purpose Table III. This on 
examination shows results not materially different from those 
exhibited in Table II. ; for the sake of rendering insp ction 
more easy the most favourable figures are printed in leaded 
type and the least so in italics. 

Taking this table class by class, we find that in one case 
only (that of provincial companies supplying public lamps) 
is the load factor highest in the case of the maximum 
demand system; of the remaining five classes in which all 
three systems are represented, three fall to the flat rates and 
two to the sliding scales. It may be objected that the 
great London local authorities have been excluded from this 
comparison ; unfortunately they have no near relations from - 
a statistical point of view, their nearest neighbours in this 


respect being the great London companies having public 


lighting contracte, these battening as many of them do upon 
clubs, theatres, and such like haunts of vice, are able to 
scrape up an average load factor of nearly 15 per cent. 
between the two classes represented by them. If the 
London authorities are placed in the vacant space between 
these two sets of figures, it will be found that the load factor 
is again in favour of the flat rate system. 

Considered generally, the most important class in Tables 
I. and III. is that representing the provincial local authorities 
supplying their own public lamps, of which there are 20 in 
the flat rate division and 31 employing maximum demand 
meters. 

It may surely be assumed with safety that these numbers 
are sufficiently great to give at least an indication of the 
merits of the respective systems of charging represented by 
them. The figures stand thus :— 


Increase Price. 
Load factor. per cent. Cost. 
Flat rate 1257 252 1:92 
Maximum demand ... 11778 36:3 179 
Sliding scale ... 11:85 29 13 1:802 


That is to say (with regard to the first two classes) they are 
in: e ame order as in Table II., the differences being even 
mo:. marked in the first and last columns, thus giving con- 
sid: ble support to the conclusions derivable from that table. 

1:: remaining classes of undertakings, though the number 
re]: : ited in each is, as a rule, too small to render them 
rel. «i: gauges of the values of the tariff, systems they 
rey «nt, still give general support to the results already 
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arrived at, and which point to the facts that maximum demand 
meters are useless for increasing the load factors of under- 
takings, though they may be of assistance in increasing the 
number of lamps connected. 

Sliding scale systems, while improving the load factor, tend 
to keep down the total load, while the flat rate has apparently 
hitherto proved itself the best all-round system. It may be 
pointed out that it has not been an easy matter to decide in 
every case under what heading any particular undertaking 
should be placed; the published statements as to the method 
of charging employed are in many cases vague and undefined; 
the writer would submit, however, that an occasional dis- 
crepancy would not greatly affect the general results shown. 


The general moral pointed by the foregoing would seem 


to be that the flat rate system is the only one at present in 
general use which may be considered satisfactory all round 
to both consumer and producer. There remains the fact, 
however, that that valuable bye- product, the day load, is still a 
glut in the market, and that if a sale is to be found for cheap 


instances, in many others means that the engineer of the 
concern has admitted his inability to handle his plant so as 
to make it a remunerative investment to the owners. | 

In our opinion, however, skilled supervision is destined to 
play a much more important róle in the future than many 
of us are disposed to admit. 7 

Let us turn for a moment to the boilers. How many 
engineers are in a position to say upon scientific authority 
that they are getting the fullest practical thermal value out of 
their fuel? , 

In one central station which we have in mind, the coal 
bill has been reduced to the extent of several thousand pounds 
a year by adopting the simple expedient of burning the 
ashes, which were produced to an abnormal extent by án 
5 though much-used, type of patent mechanical 
stoker. | 

The brickwork setting of water-tube boilers, such as the 
Babcock & Wilcox type, requires most careful erection. As 
little fire-clay as possible between the layers of bricks should 


TABLE III. 
cie n — a a ee a ына Б 
| Flat rates. Maximum demand. | Sliding scale. 
— „„ ax d^ Quels есер р жеш 
эйи. | Ше Doe | fessor. | dne | ur омї. dre. Soest. 
7. NEN uut — ECCE gu a ый, 
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Do., with public lighting .. | 91415 | 2005 186 10-97 | 463 7 1:295 10915 s 254 | 1945 
London authorities .. | | — — | — | — | — = | — = 
Do., with public lighting .. | = = = м8 50:04 13 e | Е — 
Provincial authorities 10.59 80-6 2:48 415 | зв 1.9 2286 217 188 
Do., with public lighting : 12:57 25:2 | 1°92 11°78 | 36°3 1:79 11°85 | 29°18 | 1:803 


electricity out of peak hours a method of charging must be 
adopted which will enable theconsumer not only to ascertain by 
estimation in advance or direct inspection the amount of his 
liability, but will, as in the little tried Kapp system, enable 
him to know when and at what rate the cheap supply obtains. 
If means such as these are adopted and rationally applied, there 
can be little doubt that (in spite of the assertion of an astute 
observer that a man wil not burn his lamps in the 
daytime, because he can do so cheaply), a day rate of definite 
amount sufficiently low, measured in a manner which the 
consumer is able to understand, and by which he is able at 
any time to ascertain the amount of his bill to date, will be 
likely to induce him to avail himself of that cheap supply 
for numerous small domestic conveniences, such, for instance, 
as heating, cooking, small motive power, &c., the employ- 
ment of which is at present almost out of the question. 

P.S.— Since the above was written, I have observed that 
Mr. Mordey has treated the subject in a somewhat similar 
manner in a contribution to the discussion on Mr. Wright's 
Institution paper. It is said that “great minds always 
think alike," I, therefore, take this opportunity of offering 
my congratulations to Mr. Mordey ! 


CENTRAL STATION LOSSES. 
By AN ASSOC. M.INST.C.E. 


THE continued struggle amongst central station engineers to 
generate and sell electrical energy at a very low cost has pro- 
duced some remarkable results in the annual cost sheets of 
certain undertakings. i 

Reduced costs are usually brought about by a combina- 
tion of the undermentioned factors :— 

1. New plant. 

2. Skilled supervision. 


With regard to the former item, this, of course, means 


capital expenditure, which, although justified in most 


| E 


be used, and even then the air leakage in most instances 
becomes excessive in the course of a year or two, and the 
efficiency of the boiler rapidly falls. So serious is this drop, 
and so difficult is it to prevent air leakage, that the final cure 
seems to resolve itself into entirely casing the boiler, or battery 
of boilers, with thin sheet-iron. | 

This remedy is во complete that the additional initial 
outlay is amply justified by the results obtained. 

No doubt when the demand for casing water-tube boilers 
with sheet-iron becomes more general, the manufacturers 
will be able to reduce the somewhat heavy initial outlay at 
present necessary in its adoption. 

Probably the next source of boiler inefficiency in order of 
importance is that due to inferior stoking. Partially un- 
covered fire-bars can usually be discovered in any battery of 


working boilers, especially where mechanical stokers are 


used. 
The excess of air supply over and above that required for 
perfect combustion will here readily reveal itself in the 


scanty percentage of CO, amongst the flue gases, together 


with а low temperature. 

It is difficult to realise the enormous loss of fuel due 
to banking fires as stand-bys without making careful tests. 
We have noticed on more than one occasion that one 
battery of boilers has consumed considerably more coal than 
another precisely similar battery when banked and -shut off 
the steam mains. 

The explanation of this apparent anomaly can usually be 
very easily stated in the words “leaky dampers.” This is a 
most fruitful source of loss, and one to which too much 
attention cannot be given. Again, steam mains are fre- 
quently charged with steam, and left to radiate their heat 
at times of light load, when a little forethought might easily 
have obviated the expenditure. And, finally, having enume- 
rated a few of the usual sources of loss in boiler efficiency, it 
can be seen that most of the waste involved could be very 
much reduced, or altogether eliminated, by skilful super- 
vision. 

Passing into the engine house, the problem of economical 
running of existing plant does not leave very great score for 
the useful resources of the engineer. 


"s ` 


THE ELEOT 


586 


2 * 


RICAL REVIEW. [уо 5. No. 


- " — two l 


1,270, Maron 28, 1902. 


Ci A good load factor on the running generators is, of course, 
essential, and no spares should be run except in cases of great 
necessity, so that here, again, we see the human factor play- 
ing а prominent part. | 

This difficulty is, of course, very much increased where 
alternators are run in parallel, especially where the frequency 
is very high, owing to the phasing trouble, which may be 
said to increase in direct proportion to the number of cycles 
per second of the generators. 

With regard to condensing with surface condensers, 
perhaps the greatest scope here presents itself to the in- 
genuity of the engineer, though it is only fair to say that it is 
not possible to economise much of the heat with the existing 
arrangements of most central stations. 

It is well to remember that if the heat which is rejected 
by us with the circulating water discharge can be utilised for 
work, the efficiency of the steam engine rises to a remarkable 
degree. | 

The sulphur dioxide engine, of which a full description 
has appeared in the Review, is a pleasing exempli- 
cation of the new method. We do not for a moment 
claim the discovery of a scientific principle, but we 
certainly think that the principle might be turned to 
advantage in a much wider application than at present. 

Many of us make every effort to keep the whole of our 
steam plant condensing, when it is evident that we should 
secure a great deal of the latent heat of the steam now being 
turned to waste for raising the temperature of the feed- 
water. Sometimes the exhaust steam from the auxiliary 
engines (steam pumps, exciters, &c.) can be diverted to this 
purpose, though the practice is not to be: recommended as 
the best, for we must remember that auxiliary engines, to a 
much greater extent than motors, involve considerable 
expense for н and maintenance, for attendance, and for 
stores. It therefore seems evident to us that the most 
economical process is to run a considerable proportion of 
the auxiliary plant by motors, and to heat the feed-water 
with some of the otherwise wasted latent heat from the 
main engines by turning some of the exhaust steam into it. 

This method should involve very little expenditure in 
capital outlay, especially as it is not advisable, for obvious 
reasons, to convert more than a certain percentage of the 
auxiliary steam plànt to the motor-driven gystem. 

In pointing out a few of the items which should demand 
special attention in the effort to reduce works costs, we have 
not alluded at any length to labour economy, as this is so 
much regulated by circumstances, very many of which are 
beyond our control Oil is generally the heaviest item 
amongst engine-room stores, and we are aware of several 
instances in England where a reduction of 60 per cent. in 
its consumption has been secured by scientific investigation 
combined with skilled supervision. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this Journal by W. P. Тномрвои & Co., Eleotrical] Patent 
Agents, 822, High Holborn, London W.O., and at Liverpool, to whom all 
inquiries should be addressed. à 


Exratum.—F'or No. 5,580 in our last issue, read 5,536. 


5,670. “Improvements in automatic apparatus for controlling and operating 
the points of electrical railways and tramways.” J. B. Stewanr, W. H. Tur- 
NER, and R. E. Dixon. March 7th. 


5,831. "Improvements in systems and apparatus for regulating electric 
currente," R. C. CLIN RER. March 10th. 

5,851. “Improvements in prepayment gas or other fluid or electricity 
supply controlling apparatus," Н. Coox EY. March 10th. (Complete.) 

5,562. “Improvements in rheostats.“ J. LN DIE. Date applied for under 
Patents Act, 1901, August 16tb, 1901, being date of application in United States.) 
March 10th. (Complete.) 


5,888. ‘Improvements in magneto-electric therapeutic appliances.“ 
Osman. March 10th. 


1 "Improvements in electrical watt- meters.“ V. A. ARCIONI. March 


L. 8. 


5.897. A new or improved electric circuit interrupter.” J. W. T. Cap rr 
and E. S. SHEPHERD. March lOth, 


A. ECKSTEIN and A. BROOKER. 


"Improvements in thermo-electric material.“ 
( Complete.) 

1,934. “А new and improved combination clock, electric battery and limp, 
with self-contained case for the same.” Н. WaTERSOoN. March llth. 

5,944. “Improved telegraph systems.” W. L. Wisk. (J. H. Pierce, United 
States.) March llth. (Complete.) 

5,952. “Improvements in and relating to electric arc lamps." 
Тномрвом. (E. Sander, Germany.) March 11th. 


5,960. Fuse box for electric currents.” W. С. HUNNIBALL' and G. Cann. 
March 11th. 


5,972. “ Electrical arrangement for enabling sounding 0 IO be exchanged 
between locomotives in motion, and the stations, stopping places, &c., and 
between the locomotives for the purpose of preventing railway colli-ions.” 
E. DANNEELs. March 116. (Complete.) 

5.978. Improvements relating to rectifiers for single or polyphase alter- 
nating currents." А. Nopox. March lith. 


5,981. Improvements in rail bonds or connections for electric railways.” 
G. B. BLANCHARD. March llth. 


5,988. An automatic electrical cut-out.” D. R. Bruce. March llth. 

5,997. Improvements relating to the controlling of electric circuits.“ 
DE FERRANTI. March lith. 

6.000. Improvements in apparatus for producing high electrical potentials, 
and in means for utilising the same for the ignition of explosive mixtures or 
compounds in explosion motors." E. Ei«gMANN, March llth. (Complete.) 

6,009. Improved fire alarm telegraph repeater apparatus." L. G. WoolLLE x. 
March llth. (Complete.) 

6,024. “Improvements in or relating to electric arc lamps." 
March 11th. 

6,093. “Improvements in apparatus for testing electrical circuits." J. E. 
PRESTON and 8. 8. ALcock. March 12th. 

6,121. ''Improvements in electric arc lamps.” J. J. RATHBONE. March 12th. 


6,122. “Improvements in electrico switches or circuit closers and breakers.” 
Oris ELEVATOR Company, LIMITED. (Otis Elevator Company, Incorporated, 
United States.) March 12th. 

6,148. ‘Improvements in automatic regulation of voltage in alternating 
electric current systems." Tue British Тномзох-Носвтом Company, LIMITED, 
and Н. S. MEIER. March 12th. 


6,147. in 


H.BaEkMER. March 


W. P. 


8. 2; 


C. OLIVER. 


“ Improvements 


portable hand- combination 


March 18th. 
6,148. "Au improved thermostatic cut-out for electric heating circuits.” 
A. EckKsTEIN and C. Н. AncuER. March 18th. 


6,155. An improved device for cleaning overhead electrical conductors." 
E. M. HorLrLiNGwonTH. March 18th. 

6,184. “Improvements in section insulators for electric trolley conductors." 
H. Hinsr and W. Woop. March 18th. (Complete.) 

6,198. “Ап apparatus for the measurement of high electrical resistances.” | 
O. Cox. March 13th. 


6,209. ‘Improvements in or relating to electric arc lamps." 
March 18th. (Complete.) 

6,238. “Improvements in and relating to automatic electric circuit 
оке" B. Z. DE FEERANTI, C. C. Ganranp and H. W. CLOTHIER., March 


telephones." 


S. H. Jonnson. 


6,295. ‘Improvements in or relating to brakes for electric tramcars and like 
vehicles." G. A. Ткове and W. CHarMaN. March 14th. 

6,804. “Improvements in and relating to the manufacture of electric accu- 
Sare T ACCUMULATOR INDUSTRIES, LIMITED, and J. J. H. HUNTE. 

arc th. | » 


6,828. Improvements in electricity meters.” 
Fricker, March 14th. 


6,881. Improved electrical cooking apparatus." M. Bayno. 
(Complete.) 


W. M. Morpey and G. С. 
March 14th. 


6,815. ‘Improvements in electric light signals." W. TABOULEWITSCH. 
March 14th. (Complete.) 

6,846. Improvements in and relating to electro-magnetic circuit-breakers 
or cut-outs.” E. L. Јоѕегн and G. HaRpNER. March 14th. (Complete.) 

6.947. Improvements connected with electric railways.” J. SWINBURNE. 
March 15th. 


15 "Improvements in and relating to are lamps.” W. Paterson. March 
th. 


6,879. А continuous burning arc lamp with inclined carbons.” J. A. 


RicNow and E. EisrMANN. March 15th. (Complete.) 

6,383. ''Automatic electric battery regulating switch." J. E, BrAGNOLETTI 
and J. LAWRENCE, March 15th. 

6,896. Magnetic contact box for electric tramways." В. J. B. Миша. 


(А. Diatto, Italy.) March 15th. 


6,130. “А new or improved system of overhead construction for electric 
railways.“ E. Н, 'ТугЕК. March 16th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompeon 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps), 


1900. 


m 3,693. * improvements in electricity meters.” M. E. Reason, W. Paddleon 


‚ Hughes (executors of Н. Reason), and Reason Manufacturing wy. Dated 
February 24th, 1900. The field magnet of a motor meter has a divided magnetic 
circuit, one branch consisting of steel or permanent magnets, while the other 
branch is an air space, the steel being magnetically saturated, so that it does 
not carry the entire flux. In the form described, soft iron pole-pieces and a 
magnetising coil are carried by plates, which are connected at the corners by 
steel bolts. 2 claims. 


3,731. ‘‘improvements in the manufacture of electrically condecting material.” 
Е. Sander. Dated February 26tb, 1900. Electrically conducting material is made 
by mixing two or more finely-divided substances selected from both of two 
classes, in equal or other proportions, and fu:ing the mixture in an electric or 
other furnace. 4 claims. 


3,763. '' improvements In and relating to electrical secondary batteriec." Е. N. 
Commolin and К. А. Vian. Dated February 26th, 1900. The positive electrode ія 
made up of two grids of insulating material, which enclose between them a 
number of lend strips, which are attached to, or form part of, & connecting 
strip. The framework thus formed is filled with lead peroxide. The negative 
electrode is made up of a number of superpo:ed troughs of insulating material, 
fitted in а frame. Each trough contains a wire, strip, or sheet of lead or other 
material connected to & conductor, which is embedded in the insulating frame. 
The electrolyte employed is в solution of cadmium sulphate, so that, during 
* forming," cadmium is deposited on the str. ps. 5 claims. 


3,762. ''The application ef steatite te electrical purposes ac an lasalating 
material." Е. do Mare and E. Fremy. Dated February 27th, 1900. Relates to 
the preparation of steatite as an insulating material, and its application to 
igniters for gas, &c., engines. 2 claiuis. 
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ANALOGIES TO THE WRIGHT DEMAND 
SYSTEM. 


THE arguments in Mr. Arthur Wright's papers, particularly 
his last Institution contribution on the subject, are very 
generally accepted by engineers as being correct. "True, one 
or two dissentient voices are raised in protest, but it is not 
going further than the truth to say, that seldom do we hear 
an engineer actually in command of a supply system using 
the demand principle, say anything but what is good 
regarding it. The difficulty is to explain the principle to 
those who are not sufficiently versed in supply matters to 
grasp the ideas conveyed by “ standing-by " and “ running 
costs.” A very good analogy is furnished by the recent 
action of a Metropolitan Borough Council in connection with 
wash-house charges or the rates levied for the use of the public 
wash-house accommodation. The value of the illustration is 
enhanced by the conditions being reversed ; in electricity 
supply, the undertakers desire to encouraze long-hour loads ; 
in the use of the wash-houses the owners, having established 
them at public expense for the benefit of the very poorest 
classes, are anxious to discourage the locking-up of the 
facilities in the hands of a few, which would thereby 
prevent the utilisation of these public conveniences by the 
many. The intention of any such rate of charge is to make 
it difficult (by making it costly) for washer-women to stick 
to the premises for long hours together, doing work not for 
their own families but for others. A sliding scale has been 
in use in the case in point for some time past as follows :— 


First Second Third Fourth Fifth Sixth After, 
hour. hour. hour. hour. hour. hour, рег hour. 


1d. 14. 2d. 2d. 2d. 2d. 6d. 
This scale, however, was not found to increase the charge 
after the third hour at a sufficiently rapid rate to meet the 
local conditions, and after consideration of the advisability 
of slightly raising the charges, the opinion was expressed 
that they should be altered in this manner :— 


First Second Third Fourth Fifth Sixth After, 
hour. hour. hour. hour. hour. hour. per hour. 


1d. 2d. 2d. 3d. 4d. 5d. 6d. 


Here we have the demand principle in full operation in 
the supply of an entirely different commodity to elactricity 
and for rather different reasons, although the effect to be 
created is precisely similar in kind but opposite in 
direction. What is desired is the bringing into play of the 
economical propensities of the purchaser by making the com- 
modity expensive at the time when the supplier does not 
desire to encourage the demand. The public wash-houses 
are established with a definite end in view and lock up a 
large sum of public money, and they are run at a loss, cLeer- 
fully borne, because of the sanitary amelioration in the con- 
ditions of life of the humbler classes ; the rates for the times 
during which such classes may advantageously make use of 
them are almost nominal, but an artisan's family washing 
cannot require more than three hours to accomplish, after 
this period, therefere, the rates rapidly rise to a figure 
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deterring the user from continuing in possession. The 
proposed increase of one halfpenny in the charge for the 
first three hours—which is about the average time taken by 
the washers—is estimated to increase the former takings by 
10 per cent., while the increases in the charges beyond the 
third hour are not, it is considered, likely to affect the 
class for whom these institutions were primarily established. 

While on this subject we would suggest that instead 
of enunciating the tariff on the maximum demand system 
in the usual way—for example, “7d. per unit for the first 
hour's use of the maximum demand, and 1d. per hour after- 
wards”—it might be stated in the form of a sliding scale, 
somewhat as in the case above referred to. Thus, we should 


have, instead of the 7d. and 1d., the following scale :— 
For 1 hour's use of the maximum demand 7d. per unit. 


”„ 2 9 77 эз 97 4d. 77 
) 3 n » ) 3) 3d. ” 
77 4 70 97 » n 24d. » 
» 5 ” 3? n” 9 21d. » 
» 6 n 77 7 » 2d. » 


and so on. 

This would leave no room for ambiguity, and the rather 
alarming sound of the 7d. is toned down by the subsequent 
soothing 4d.— 24d. 

If another analogy were wanted, we might point out that 
the postal tariff is of a similar nature to the maximum 
demand system, the only essential difference lying in the fact 
that it is intermittent instead of continuous, fractions of a 
pound (in the case of parcels) being reckoned as pounds. 
The tariff is :— 


Forllb.  .. T бы ds 3d. per lb. 
„ 21b» .. ЗИ T Bie 20. p 
ap od lös. su ES х 135 13d. „ 
„ 4 168. ... bs kis m 14d. „ 
„ 5 lbs s is i2 lid. „ 
„ 6 Ibs. һа „ 


This is the sliding scale equivalent to a charge of 3d. ſor 
the first pound and 1d. for every pound afterwards, and 
represents a fixed sum of 2d. for standing charges on each 
parcel, and a runring rate of 1d. per lb, according to 
weight. 

Like most analogies, this is not perfect, and must not be 
pressed too far, but it may be of use in explaining the 
principle to puzzled and suspicious consumers. 


ON Saturday, March 22nd, a conference, 
organised by the Labour Association, was 
held in Bradford to promote co-operative production based 
on the co-partnership of the worker. Three papers were 
discussed, which, whilst bearing different titles, such as 
“The Crisis in British Industry," and “The Efficient 
Organisation of Industry," were all based upon the ваше 
theme, viz. “ Co-operation.” 

The authors of the papers were unanimous in the opinion 
that co-partnership offered a solution of the industrial 
problem. None of them, however, appears to have indicated 
the lines on which such co-partnership might be practically 
carried out. There is nothing new in the crude idea of 
co-partnership, but there are difficulties, and in some cases 
apparently insurmountable difficulties, in formulating a 
satisfactory scheme. Wherever it is possible to use labour- 
saving machinery, the proportionate cost of labour to the 
value of the finished article or machine can be so materially 
reduced, that the more general adoption of such machinery 
will make employers less and less inclined to take the 
initiative in any co-partnership proposal. 

It is only in cases where the cost of labour forms a con- 
siderable proportion of the total costs of production, that 
there is any inducement for the employers to offer the work- 


Industrial 
Conference. 


men a share in the profits. On the other hand, the Trades 
Unions, as shown by the discussion on the above-mentioned 
papers, and by the expressed opinions of their officials, 
strongly oppose any profit-sharing proposals, and by their 
“ ca-canny " methods are forcing the more extended use of 
labour-saving appliances. Опе speaker defended the “ ca- 
canny,” or restriction of output system. He said that 
unionists were opposed to being overworked and brought to 
an early grave, and had shown “how to work and prolong 
life.“ This is a somewhat novel claim for trades unionism, 
but we do not find that the speaker produced any figures to 
show that unionists were longer lived than their free labour 
brethren. Mr. Vivian, the secretary of the Association, 
voiced the feelings of all fair-minded men in saying that a 
man who did not put his best into his work was an enemy 
to his class. Resolutions were adopted expressing the need 
for conferences of the representatives of capital and labour 
in the great manufacturing centres. The objects of this 
Association appear to be almost identical with those of the 
National Industrial Association, founded last year by Mr. 
John Lockie, and discussed at some length in our columns. 


Wir this number of the ELECTRICAL 
REVIkw, our readers will receive the 
second portion of our annual sheet of statistics regarding the 
clectricity works of the United Kingdom. lt will be at once 
evidentthat the sheet has been entirely re-organised and revised. 
In order to avoid the unwieldy and annoying dimensions to 
which such sheets are apt to grow, we have adopted smaller 
type, and at the same time have compressed the information 
into the least possible space. Further, seeing that for most 
purposes of reference it is immaterial whether a station is 
alternating or direct, in Scotland or in England, we have 
adopted a uniform alphabetical arrangement for the whole 
sheet, except in the case of the stations within the 
County of London, which are grouped on sheet No. 2. By 


Electricity Works 
Btatistics. 


'this alteration we have at the same time overcome two 


other difficulties—viz., the increasing preponderance of 


direct over alternating systems, and the frequent occurrence 
of stations combining both systems. 

We have to record our sincere thanks for their kind 
assistance to the Central Station Engineers, who have, 
almost without exception, willingly furnished the necessary 
data; we gather from remarks let fall in several of their 
letters that the reduction in size will be very acceptable to 
them, and we trust that both they and our other readers will 
find the sheets (which are printed on one side only) con- 
venient and useful for reference. 

Lastly, we wish to point out that criticism із the salt of 
friendship, and that we shall be most pleased to receive from 
our readers and earnestly consider all suggestions tending 
to the greater usefulness of the sheet. 


Acetylene for Lighthouses,—In a consular report 
sent home by the U.S. consul at Stettin last autumn, an opinion 
given by the chief of the Imperial testing station for marine lights, 
which is situated near Stettin, is quoted in the following words :— 
“ For lighthouses out of reach of electricity, and easily accessible in 
winter or summer, acetylene would render good service, although it 


: ean in no way be compared with electricity in reliability, on 


accountof the many details which must be looked after when burning 
this gas. I prefer electricity. Most of the French coast lights are 
electrical, while our lights are all petroleum.” The consul pro- 
ceeds to remark:—“ At the Altenbruch lighthouse, on the Elbe, 
there have been some experiments with acetylene, giving the 
following results: By a consumption of 102 litres per hour 302 c P. 
was produced, and by 175 litres per hour 435 с.г. An objection to 
acetylene for ‘long-range ' lighthouses, as advanced by an experi- 
enced sea captain, is that in а fog or thick weather it walls too 
easily. A petroleum light will penetrate a fog toa greater distance 
than any other illuminant. For clear weather acetylene probably 
gives the best results. In this district (the Oder river down to 
Zievenort) there are 15 navigators’ lights, tive of which are burning 
acetylene; one (on an artificial island in the Big Bay) is to be 
replaced by electricity, due to the difliculty of approach during the 
period of ice. Mariners bave made considerable complaint about 
the weakness of the Arcona light (north-point of Rügen Island), 
and it is atthis station that the Allgemeine Carbid und Acctylene 
Geselischaft expects to erect its first permanent coast light.“ 
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CIRCULATION IN WATER-TUBE BOILERS. 
By Wu. H. BOOTH. 


THE following notes are written in the hope of presenting 
а plain and practical explanation of the phenomenon of 
circulation in water-tube boilers. Water expands by heat, 
but the coefficient is too small to be of any value as a cause 
of circulation of solid water. It is only when steam is 
formed that true circulation can be looked for, and it is the 
formation of steam tht is at once the hope of certain forms 
of water-tube boilers and the despair of others which fail 
. to recognise natural laws, and, recognising them, to compel 
their aid. | 

It is scarcely sufficiently recognised that there is а vital 
difference in principle between the circulation im the com- 
paratively horizontal tubes of large tube boilers and the 
nearly vertical tubes of the gmall tube type. 

In a flatly inclined tabe the steam, asit is formed, soon 
rises to the upper side of the tube, and in a lightly worked 
boiler makes ita way along that to the outlet point opposed 
by the resistance of the water. In the small tube variety 
the steam cannot escape in this way, but remains mixed with 
the water in bubbles, or collects into plugs, and the result is 
a tube only partially full of water, capable of exerting a 
hydrostatic pressure very much less than if the tube were 
solid with water. If the down-comers afford a free flow of 
water to the lower ends of such a tube, the difference of head 
will produce a rapid circulation. In order to understand to 
what extent this action will take place, we need only take an 
actual example, and find what must really occur. We will 
assume the case of a water-tube boiler with tubes averaging 
5 ft. in length, and of an inside diameter of 1] in. and an 
outside of 14 in. The coal consumption will be taken at 
60 lbs. per square foot per hour, and the evaporation 10 lbs, 
of water per pound of coal. The ratio of tube to grate sur- 
face will be 45 : 1. | 

From these data we first deduce that the weight of water 
evaporated being 600 lbs. per hour per foot of grate repre- 
sents 13°33 Ibs. per superficial foot of tube surface. As the 
surface of a 5-:t. length of tube is nearly 2 sq. ft., this is 
practically equal to 26 lbs. of water per tube per hour, or 
"0072 lb. per second. The water contents of the tube is 
2:6 lbs., or 00426 cub. ft. Thus in every second the tube 
is emptied of 355 of its contents, or } in. of its length. 

Tf the boiler pressure be taken at 200 lbs. absolute, at 
which pressure 1 lb. of steam occupies 2:27 cub. ft. of 
space, the evaporation per sccond, or the volume of steam 
generated in the tube, will be 0163 cub. ft. per second, 
occupying, say, 23 iu. length of tube. "Thus nearly half 
the length of the tube is filled with steam in each second of 
time, and the rate of flow equal to this head of water, H, is 


expressed in fcet per second as v = 8 „~H, where н is in 
this case nearly 2 ft. v thus becomes 11 ft. per second. 
But as the feed water has been found sufficient to fill only & 
sixth of an inch of tube this flow is 782 times the feed, 
and, of course, could not continue, bccause the head due to 
space occupied by the steam would be reduced by the same 
proportion. Let the difference of head be reduced to 12 in. 
Then v = 8 I = 8 ft. per second velocity of flow due to 
a head of 12 in. 

This rate of flow would empty the tube of water in 
% second, so that the flow of water now is practically 576 
times the feed rate. If the rate of flow were to fall off from 
this the volume of steam would quickly increase in the 
tube, and the velocity of flow would increase, whilst any 
further increase of velocity would be checked by the 
reduction of volume of the steam in the tube, and a balance 
would soon be struck. Even with these figures, however, it 
appears that there would always be 148 in. of steam in the 
tube, so that actually the velocity of flow due to head must 
be somewhat more than that calculated. A balance would 
be found at about 13 in. of head, which would give a 
velocity of 9 ft. per second, or 618 times the fecd, as shown 
below. 

In the particular case in point for a 5-ft. tube in which 
28 in. of steam are generated every second, the relative 
length of water and steam at any instant in the tube will, 
of course, vary with the velocity. For a velocity such that 


‘the tube is emptied in 1 second, the steam will, of course, 


occupy the length, 23 in. 
The head causing velocity will be reduced as v increases, 


and must always be H = (5 x 12) ft. But v must 
always equal 8 YH, 
wh is obtained H = posue A 

ence is obtain н = аус 12 


or Vm = 1˙2 ft... Н = 1:18, and as v = 8 / we 
find v = 8} ft., or 102 in., being 612 times the feed supply 
of 1 in. Mr. Thorneycroft has claimed that he gets a circula- 
tion of 100 times the feed, and the claim seems moderate, even 
after allowing for the frictional resistance of the bent 
tubes of the boiler, but he or others claim that this is 
double what is obtained in drowned-tube boilers. 

If, however, in either case the result is several times less 
than calculation would lead us to suppose ible, it must 
not be forgotten that the reduction of velocity implies a 
greater length of steam in the tube at any one instant, and 
this, of course, ought to add to the velocity by increasing 
the virtual head, н, causing flow. A velocity of 100 times 
the feed supply would, in the case under consideration, lead 
to the conclusion that in the 5-ft. tube the flow is only 
16 in. per second, or one-third of the tube length, whence it 
would be supposed that such a tube would be nearly full of 
steam. But this view would be modified when it is con- 
Bidered that the evolution of steam would be chiefly in the 
upper ends of the tubes where the water is hottest, and there 
is least hydrostatic pressure. | | 

In any case it is probable that the circulation in small 
tube boilers is likely to be considerable, and there ought to 
be.ample area of down-comer to allow of supply. There 
can, of course, be no circulation whatever unless there is : 
supply to the base of the tubes. Thus, in the case ofi 
boiler with 5 ft. tubes, if the grate area were 20 aq. ft., ther 
would be 450 tubes evaporating 1,170 gallons per hour. I 
600 times the feed had to pass the down-comers, provision 
must be made to pass, say, 600,000 gallons through the 
down-comers every hour, which at a flow of 5} ft. per second, 
would call for four 15-in. plpes. Such provision is not 
made. Probably it is an unnecessarily liberal provision for 
a grate area of 20 sq. ft., but it is also probable that more 
rapid circulation would be secured with even more liberal 
allowance of down-comer area, and that even Mr. Thorney- 
croft's claim of about 100 times the feed as shown by 
measurement in the down-comers may be as moderate as it is, 
because of the area provided being no greater than it is. 

Now let us examine the Belleville boiler of which we have 
heard so much. Ап element of the boilers of the Diadem 
measures about 106 ft. in length in 16 folds, and is heated 
by about 5 sq. ft. of grate area, burning 21 lbs. of coal per 
square foot, or, say, 1 Ib. of coal per hour for each 1 ft. 
length of tube. Allow an evaporation of 9 lbs. of water, 
and this gives 95 gallons per hour per element, or, say, 
15 cub. ft., representing 2,140 cub. ft. of steam at 200 lbs. 
absolute. As most of this steam is madein the lowest lap of 
tube, there is an equivalent plug of steam to get away every 
second, no less than 7 ft. long (if we assume the tubes to be 
4 in. inside diameter). Assume that of this amount 3 ft. in 
length is generated in the bottom lap of tube, and the 
picture can be imagined of the condition of each element 
with, every second, a plug of steam 3 ft. long struggling up 
the 16 folda of pipe with their 30 bends, gradually growing 
in length to 7 ft. as it nears the steam drum. By intention 
there is no water circulation in the Belleville boiler, and this 
steam is not intended to carry with it any water at all. 

It is only too obvious that it must and will carry much 
water, and thia will suffice to explain why the bottom tubes 
become red-hot from lack of water, for it is easy to under- 
stand that very little fresh water can sometimes enter at the 
nozzles. It is also easy to see why the back-pressure valves 
were placed in the down-takes, for these would naturally form 
the easier and shorter way for the escape of steam from the 
bottom tubes. It also becomes clear why the Belleville 
boiler is worked at so high a pressure, so very much in 
excess of that at which the engines are worked. With а 
pressure of 300 Ibs. absolute, the 7 ft. length of steam plugs 
at 200 lbs. would be shortened to 4 ft. 8 in., a very material 
difference, and one that at moderate rates of coal con- 
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sumption enables the Belleville boiler to give for a time 
apparently satisfactory results. At the same time, the 
length of steam plugs generated per second, and the 
certainty that with a little harder pushing some of the tubes 
will surely become emptied of water, exercise a certain effect 
on the minds of such of us as still cling to an old-fashioned 
objection to red-hot boilers, and to the belief that an 
efficient navy is a better safeguard than the goodwill of 
continental Europe. 

The idea that water should flow into the bottom tubes 
through the nozzles and back-pressure valves in a regular 
stream appears quite contrary to reason. When the tubes 
are generating steam in large volumes, this steam pushes the 
water before it. The water receives a severe check at each 
of the 30 bends in an element, and it is quite likely that at 
times the pressure of steam in the bottom tube is greater 
than the pressure at the foot of the down-comer, thus pre- 
venting the injection of fresh water into that element. It 
is extremely probable that the elements become dry from 
time to time. As soon as an element becomes dry, its excess 
of pressure at once disappears, and fresh water no doubt 
then freely enters the lower tube again, at first flashing into 
steam as it enters the now red-hot tube, and gradually 
filling the element to the normal water level. 

This action will account for the fact that often the water 
disappears from the glass gauges. There are not water 
gauges on every element in a boiler, and it can never be 
known how frequently some or other elements are dry. 
Probably every element is dry as often as is the element 
which carries the water gauges, and it would be strange, 
indeed, if the lower tubes did not become red hot at times, 
and overhot frequently. | 

It is thus certain that no such action can be set up in the 
long flat-laid tubes of the Belleville boiler, as occurs in the small 
high-pitched tubes of the small tube boilers first considered. 
The difference of head is only about equal to that of the 
small tube type, while the resistance to circulation is enor- 
mously greater, more particularly because of the numerous 
sharp bends. The size of the tubes also renders less 
perfect the plugs of steam, and there is some tendency for 


the steam to lodge against the upper surface of the tubes. 


Indeed, this may probably be the cause of the upward 
hogging of the tubes that is so noticeable a feature of the 
two lower laps in each element of Bellevillé boilers. 
. Reverting to the small tube boiler in respect of the 
difference between the calculated flow and the claims made, 
it should be remembered that the calculated flow will be 
reduced to nearly half the calculated amount if the contrac- 
tion coefficient due to parallel orifice be taken into account. 
The flows into the various tubes will interfere one with the 
other. The water also approaches the tube openings in an 
unfavourable direction or across the tube openings. These 
points and the friction of flow in long tubes combine, no 
doubt, to explain why flow is perhaps several times less than 
might be expected at a first glance at the figures involved. 
In most water-tube boilers of the small tube type the 
furnace is bounded by a wall of, tubes, and by far the 
greatest evaporation must occur in these more exposed 
tubes. Both the Yarrow and the Thorneycroft boilers are 
thus arranged, as also the Reed, Seaton, Blechynden, 
Leblond, and others. In the Weir boiler the furnace wall 
tubes are cased in fire-brick for reasons of combustion and 
smokelessness, and the evaporation is thereby much reduced 
in these few tubes. The hot gases in the Weir boiler, 
after escaping from the combustion chamber, travel in the 
direction of the length of the tubes, thus heating every 
tube fairly uniformly. Where any particular row of tubes in 
any boiler is so placed as to be more severely heated than 
others, especially if there is any sigu of distress or over- 
heating, it would probably be found advantageous to intro- 
duce at the lower ends of the tubes conical mouth-pieces of 
thin drawn brass so as to facilitate the inflow of water. 
Thus for a tube of 1} in. diameter, a mouth-piece of 1% in. 
would probably give the maximum flow possible, assuming a 
vena contracta of 0°6. In the Yarrow and some other boilers 
the large evaporation of the more heated tubes leaves so little 
for the rear tubes to do that they become down-comers, and the 
tubes automatically divide themselves into up or down tubes. 
The down-flow tubes are equally effective, as though the flow 
in them were upward, but down-flow is only caused by the 


boiler. 


action of the steam in the up-flow tubes. When down-flow 
has once been established it tends to continue, because 
though the water is receiving heat it is travelling toward a 
position of greater pressure, and steam is thus less easily 
formed than in an up-flowing current where reverse condi- 
tions prevail. Most constructors, however, prefer large and 
separate down-comers, and in the Weir boiler, where the 
duty of evaporation is so well distributed among all the 
small tubes, the separate down-comer is essential. There is, 
however, no absolute necessity to keep these down-comers 
outside the furnace or heating space. Beirg large and with 
only a small surface per unit of water contents, they will not 
readily become steam generators, and will always act as down- 
comers. 

Circulation of water, due to altered specific gravity by 
added heat, is only sluggish when steam is not formed, and 
this factor should not be expected to produce much current. 

In the flue feed heater or vertical pipe economiser it is 
probable that specific gravity does come into play in pro- 
portioning somewhat fairly the amount of water flowing up 
each tube according to the heat position of the tube, the 
most water passing up the tubes nearest the boiler. But the 
specific gravity effect in a boiler is very small indeed after a 
boiler is once heated up, and can hardly be claimed to exist 
outside a feed heater. The only gravity effect in a boiler is 
that due to the steam bubbles in the water. The mixed 
mass is reduced considerably in weight, and is rapidly pushcd 
upwards by solid water descending the down-comers. 
Circulation of this kind is simply a question of weight, and 
does not depend much on the so-called entraining action 
of the steam. The water carries the steam along with it 
quite as much as the steam carries the water. 

While it is convenient to assume that the steam and water 
in a vertical tube are arranged as alternate plugs, it by no 
means follows that such is the case. The tendency for steam 
to separate from the water is greater in flatter tubes, because 
so small a vertical movement of a steam bubble will place 
it above the water, and near the top side of the tube. In 
straggling forwards against the resistance of the water there 
is then a tendency for the steam to become a plug, and when 
this occurs the whole of the water in front of the plug may 


be projected from the tube into the steam drum; this 


geems to be the regular mode of action in the Belleville type 
of boiler, and to explain the frequent dryness of the water 
gauzes. A careful consideration of the circumstances of a 
water-tube boiler and a simple calcu'ation of a special. case 
will often serve to point out the ‘probable results of any 
In this way the behaviour of a type may be 
estimated ; and there can be little doubt in the mind of 
anyone who will trouble to make such simple calculations 
whether a boiler is constructed on sound principles or not. 

The few figures given above are amply sufficient to show 
the soundness of principle of tha vertical small-tube type 
of boiler, and the unsound and dangerous nature of long 
tubes of the flatly inclined type, an unsoundness that is 
intensi3ed in the case of the Belleville boilers by'the multi- 
plicity of bends. 

In fitting the Belleville boiler with down-comers, recog- 
nition is given to the fact that the steam when escaping 
from the tubes carries water with it. In such a boiler, 
owing to the great mass of water in the tubes, and the small 
amount in the down-comers, the easier way of escape for 
the steam was by way of the down-comers, To prevent 
this ill behaviour, the down-comers were fitted with non- 
return valves, and these have simply formed so many 
abutments against which steam, formed in the lower tubes, 
has obtained the thrust necessary to expel the whole of 
the water from the tubes, and enable them to become red-hot 
at frequent intervals. 

Were it absolutely essential that such a boiler as the 
Belleville should be made to work, a lesson might be taken 
from the small-tube type of boiler, and such an absolute and 
positive mechanically-produced circulation adopted as would 
put tarough the tubes one hundred times the amount of 
water that is pumped in as feed. We might then see the 
circulation in a downward direction with advantage. The 
circulation of a large boiler with an equivalent head of 
2 ft. would require 1 H.P. net, so that in any case the power 
required would not be serious, and almost any boiler would 
be safe under such conditions, whereas it is impossible at 
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present to see how, in any other way, a boiler of long - tube 
flatly inclined type can be other than dangerous. 

If the circulation of 100 times the feed supply be accepted 
as a practical fact, this represents, as we have seen, a velocity 
of 16 in. per second through each tube. To this must be 
added the length of 23 in. of steam plugs, giving a total 
velocity of 39 in. per second to the water plugs in order that 
a net 16 in. of solid water shall escape. The figure 100 was 
only determined by measurement of the flow by the down- 


takes, and therefore represents the mean value of the 


circulation in all the tubes. We can hardly doubt 
the more rapid flow in the more heated tubes, whereby 
these are maintained cool, though it will still remain 
advantageous to assist water to enter these tubes in 
the way above described. Incidentally, a study of 
the problem leads to the conviction that where the 
feed water is put into a boiler at a temperature lees than 
that of the boiler it should not enter the lower drums but the 
upper. The effect of putting the cooler feed into the lower 
drums is to cool the whole water or tend to cool it below the 
temperature of evaporation, and the result of doing this will 
be that steam will not be formed in the lower ends of the 
tubes, but will only commence to be formed some more or 
less distance up the tubes, thereby reducing the intensity of 
circulation. We refer here, of course, only to boilers of 
vertical tube type. 

The effect may not be very serious, but there are other 
advantages connected with the entry of feed water at the 
higher level that make it desirable to select that point. 

The annexed diagram shows how the velocity of flow may 
be graphically determined.for any rate of steam production. 
Three curves for H are drawn, representing the production 


of a length of 1 ft., 2 ft. and 4 ft. per second of steam plugs 
intube. The theoretical velocity of circulation for each 
case is given by the intersection of the curves with the curve 
of velocity. 

The diagram is for tubes of 5 ft. vertical difference of 
height between upper and lower ends, and it shows how the 
theoretical circulation differs but little for evaporation rates 
from 1 to 4 ft., the evaporation being stated in linear feet of 
tube occupied by steam per second, while the actual circula- 
tion per tube for different rates of evaporation probably 

differs still less. Thus where the rate of flow per second 
is one tube length, the length of tube occupied by steam is s. 
It is important to grasp this, because upon it depends the 
whole principle of the &mall tube boiler. In large tube 
boilers, even of the better types, the entry of a number 
of tubes into one header, the cross-sectional area of 
which is much less than the joint cross-sectional 
area of the tubes which enter it, must have a very deterrent 


effect upon the rate of flow, and, unfortunately, the lowest 
tubes which produce the most steam and demand the most 
rapid circulation, are subject to the greatest obstruction to 
flow through them, while the motive power of circulation is 
reduced by the effect of the upper tubes discharging to the 
same header. The same remarks apply in modified form to 
the down-comers of these boilers, for not only do they 
bring down the water to be most convenient to the upper 
tubes that require the least supply, but they have a total 
area of cross-section only a fractional part of the area of the 
tnhes they feed. If, therefore, the circulation is to be even 
moderate in the heated tubes, it must be very rapid in the 
down-comers, and in any case there is introduced the 
objectionable principle of greatly varied velocity of flow 
during the progress of a complete cycle of circulation. 

In respect of the principles and action of circulation in 
water-tube boilers, the conclusion seems inevitable that the 
small tube, nearly vertical type, is distinctly and decidedly 
superior, and that large tubes of flat inclination, especially 
when long, and with many bends, as in the Belleville type, 
are absolutely dangerous and unscientific, unless provided 
with mechanically-propelled circulation, so certain and posi- 
tive, as to compel a sufficiency of water to pass through the 
tubes, not merely as a whole, but individually as regards 
each element—a complication only perhaps to be justified 
when applied to existing boilers, and not to be taken as 
justifying the continuance of the type. 


A MUNICIPAL EXPERIMENT. 


Ф 


Is it too late to ask once more by what right апу munici- 
pality undertakes something which is, essentially, or in the 
nature of, an experiment? Considering the best aspect of 
the case, considering, that is to say, an aspect which has not 
hitherto developed, when a real majority of the ratepayers— 
not merely a majority of the Council—of a town, have 
undertaken an experiment, can it be said that they have any 


‚ moral, or political, right to do what they havedone? With 


a liability which is unlimited, with an undeniable call to 
consider posterity, have they the shadow of an excuse for 
plunging into a scheme of any description, which is either 
absolutely untried or, perhaps, has been worked successfully 
under very different conditions? In our conception there 
can be only one answer. | 

The question before us is not one of the equity or other- 
wise of municipal trading, or the expansion of local governing 
powers, it is simply and solely the question of the morality of 
risking the welfare of a community, and of the descendants of 
a community, by undertaking something, the very working of 
which is not assured, of which it can be said only that 
probably it will be successful. Probabilities” are for 
private enterprise; nothing but “certainties” should be 
touched by the community. 

This little homily has been suggested by the 
action of the Wolverhampton local authorities in the 
matter of electric traction within their boundaries. 
Certain lines running into the town from both pides 
were, a8 is tolerably well known, served by steam and 
horse cars owned by a local company. Connections were 
made by these lines with the intricate network of tramways 
in the surrounding Black Country. In the course of time 
the lines within the Wolverhampton boundary fell into the 
hands of the town, cut down by the ruthless shears of the 
Tramways Act of 1870. Not only did the Corporation 
refuse to grant a lease, they turned out the company bag and 
baggage, and scouted the idea of sanctioning running powers 
under any conditions whatever. Ав а consequence Wolver- 
hampton has been free from the noise of trams for something 
like two years, and communication with the outer barbarians 
has either ceased or has maintained a flickering life by means 
of daily and decrepit omnibuses. (We understand that 
within the last month or so a gleam of sense has been forced 
into the Council chamber, and a temporary running agree- 
ment, not conferring any fixed powers, has been entered into 
between the company and the Corporation.) 

One day a gentleman walked into the Town Hall 
and produced from his waistcoat pocket the model 
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of a mighty fine surface contact system. To supply 
the place of the suppressed trams, a Tramway Committee 
had been formed, composed of the usual number of experts in 
tramway matters found on these committees in most towns. 
He introduced himself to the Committee, and impressed a 
majority of them with the notion that the Wolverhampton 
air was especially suitable to such a system as his, althoug 
it did not appear that it had had any particular chance of 
showing itself to the world in pun and long-continued 
working. 

There were a considerable number of members who were not 
expert enough to see the evident advantages of the system over 
the commonplace trolley system surrounding them, or about 
to surround them, on all sides; and they were not converted 
even by the exhibition in the Town Hall of a full-sized 
contact box flicking in and out a few real glow lamps as a 
real electro-magnet was energised and de-energised. 

Nevertheless, the Lorain Company’s agent departed with 
an agreement. Under the terms of this document the 
Lorain Company were to be permitted to build a mile of 
track equipped with studs as an experiment. If the system 
did not fail within 30 days, the company were to be allowed 
to equip the remaining 11 miles of proposed tramways. 

After considerable delay on account of the difficulty in 
obtaining contact boxes from America, the mile was finished, 
and was inaugurated with a certain flourish. 


It was very noticeable, however, as the 30 days’ probation : 


waned, that the unfavourable minority did not show any 
signs of conversion, and there were such general signs of 
wavering throughout the Council, that it was decided to call 
in an expert, who should bless or damn the system by a 
report. (Our readers will remember that it was stated in 
our issne of February 14th last, that the expert was called 
in on account of stoppages which occurred on three con- 
secutive days, caused by the snow.) The report, together 


with a supplementary report by the borough electrical 


engineer, is published in abstract in our columns to-day. 

We gather from the abstract that the only good things 
to be said of the system are that the probability of the studs 
remaining alive after a car has passed is extremely remote, 
that the mechanical strength of the contact boxes and per- 
manent way is sufficient, and that the leakage is not exces- 
sive. With regard to the last point we confess to agreeable 
surprise. It is stated that the mean leakage to earth is nearly 
01 ampere per mile, whether the cars are running or nof. 
Presumably this result is the mean of tests taken frequently 
over the whole 30 days, which included much bad weather, 
resulting in the streets being covered with snow, slush and 
mud. We do not doubt the accuracy of the figure, but shall be 
much surprised if it can be maintained. Under abnormal 
conditions, t.e., with the road surface saturated with salt, the 
leakage rose to as much as 10 amperes per car, so that, the 
suggestion of the expert that salt should be used as infre- 
quently as possible is not superfluous. 

Our first impression of the studs, viewed as obstacles, was 
not very unfavourable. They are spaced with 10 ft. centres, 


aud project sufficiently to be rather annoying to horses. 


The skates themselves are furnished with twelve magnet 
coils, wound with shunt and series turns, the shunt being 
connected across the stud and rails, and taking 1:0 amperes 
at 500 volts, while the series takes the motor current. The 
latter is not of much account, but the shunt watts are most 
important. It has been shown often enough that the 
average current per four-wheeled car varies from 10 to 15 
amperes according to the nature of the road, so that the 
constant magnetising loss will be between 13 per cent. and 
20 per cent. of the total. This is nearly as much as would 
be necessary to run electric car heaters, and means that if 
over the 12 miles of track 50 cars are run, a 50-KW. set will 
be required to pick up the current. In addition to this direct 
loss, there is another which must amount to something like 
the same figure, and this is the loss due to the friction 
between the collecting skate and the studs, That this is not 
insignificant may be gathered from the report, which 
mentions that the life of this heavy strip of phosphor-bronze 
13 between 200 and 400 car-miles. It has been suggested 
that the sweepings from the track might be made to pay a 
dividend if the metallic dust was separated. 

We imagine that the collecting skate costs much more 
than 2s, Gd., the price of a trolley-wheel, and as it dces not 


last one-tenth of the time, the renewal item will be very 
serious. The sett paving was not done extraordinarily well, 
although under the supervision of the town, but it is much 
better than a large number of lines within our knowledge. 
Nevertheless, considerable trouble bas been experienced 
already through the skate being held out of contact by a 
high sett, or by its own deformation, and it seems to us that 
it will be necessary to line up the whole track with a straight- 
edge every night if perfect running is desired. An overhead 
trolley wheel is able to adapt itself to the wire even when 
the vertical height of that wire varies 8 or 10 ft., but the 
vertical movement of the skate has to be confined to less 
thin jin. If it is 3u in. too high, it will not make con- 
tact; if it is 3 in. too low, it will commence to plane the 
roadway, and to rip strips from itself. 

Is it conceivable that, after a few winters, or, perhaps, 
only one, when the track has become more or less water- 


logged—as tracks do where the traffic is very heavy and 


weather severe—is it conceivable that the levels of the boxes 
and of the setts will be anything like accurate enough for 
this promenade system ? 

In whatever direction one turns, a comparison between the 
running expenses of the overhead system and of this is un- 
favourable to it. 

In order to energise the magnets when starting from the 
sheds, or after losing contact on the road, a heavy battery 
has to be carried and maintained. These batteries are 


charged at night in the sheds, and, of course, require 


handling and supervision. 

In the towns of the Black Country, many carts containing 
scrap iron meander through the streets, dropping chunks of 
iron on all sides, which remain long enough to make them- 
selves objectionable to cyclists and others. While the cars 
are running no danger need be apprehended, for the magnets 
will most likely collect all the iron within their reach, the 
accumulation being deposited at the termini. It is rumoured 
that the rates will be reduced—at present they are nearly 9s. 
in the £—by the profits arising from the sale of the 
collected scrap. 

Unfortunately, this same scrap has a way of short- 
circuiting the line when it gets between the skate and the 
motors, or ironwork of the trucks; but both the expert and 
the engineer say that they do not consider these frequent 
shorts of any practical importance. We wonder how many 
station engineers would be so indifferent, especially if the 
machines under their charge were liable to flash round or to 
the frame, ona “short” ; and, more especially, if the station 
combined lighting and traction, and ran balancers or motor- 
generators off the truction bus bars ? 

The expert calls attention to the possibility of trouble 
arising through water finding its way through the seal of 
the contact box, and so destroying the insulation, and states 
that time only can prove whether the jointing material will 
keep the box tight. Ile expresses also his opinion that the 
cables joining the boxes should not have been laid in the 
centre of the tracks. 

Some of the figures given by the engineer are iustructive. 
The passengers carried and money earned are of little 
importance, as these figures are always abnormal on the open- 
ing of a new line. In 30 days 2,364 round trips were made, 
and 110 round trips, or 44 per cent., were lost. Jt must be 
remembered that during the whole of this period, the ex- 
ploiters of the system have been buzzing round the mile of 
track like diligent nurses, and that everything is new. It 
may be taken for granted, too, as so much depends on the 
success of the system, that everything was in apple-pie order 
when the real trial began; yet, with all that, 44 per cent. 
of the possible journeys were lost. What then may we 
expect when the whole of the lines have been running for 
some time ? | 

In the sequel, expert says:—'* I wish it to be distinctly 
understood that I do not claim to have exhaustively investi- 
gated the Lorain system, or to be in a position to predict its 
ultimate success or failure. I do not think that it is possible 
for any expert to attain such a position by looking at the system 
for something less than 30 days. I have called attention to 
all the points which have presented themselves, and I have 

have not been able to discover any inherent 
defects which should prevent the Corporation from autho- 
rising the contractors to complete the equipment of the 
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remaining 11 miles of route I consider that 
the utmost care, and most careful observation . . . > 
during the succeeding 12 months' trial of the system will be 
necessary, in order that a definite conclusion may be arrived 
at by the time that period has elapsed. J regard the period 
of 12 months as being alltoo short for a complete investigation 
into the practwability of any surface contact system, beset 
with difficulties as it undoubtedly is.” (The italics are ours.) 

The engineer says:— . . . * [ wish it to be dis- 
tinctly understood that this report, together with all facts, 
figures or opinions expressed therein, relates solely and 
entirely to what has occurred during the 80 days’ trial 
which has just expired, and is not intended to deal in any 
way with the general question of the ultimate success or 
failure of the system.” That immediately succeeding this 
sentence reads rather queerly :—*. . . I am of opinion that 
the Corporation are quite justified in instructing the con- 
tractors to proceed with the equipment of the remainder of 
the 11:375 miles of single track." 

It may be interesting in this connection to quote the fol- 
lowing passages from the ErkcTRICAL Review of May 
10th, 1901, p. 808 :— 

Mr. Shawfield, the city electrical engineer, in a letter to Mr. 
Alderman Mander, said that he could not as a professional man 
take the responsibility of advising the Council to definitely adopt 
this system in preference to the overhead system, as this course 
would commit him to a responsibility for the success of the system 


which he was totally unprepared to take, without having first seen 
the system in operation under working conditions for at least one 


Alderman Mander also stated on the question of expense that 
the cost of the Lorain system would amount to £24,500 more than 
the overhead system, and the extra cost per year with regard to 
repayment would be £1,155. The company, he added, жеге 
offering the Corporation to lay down at their own risk and cost a 
line which would tbe equal to £20,000 or nothing, and tbat was 
quite good enough for him. He therefore moved a resolution in 
favour of the adoption of the Lorain system of traction, and after 
considerable discussion it was carried by 23 votes to 14. 

Again, in our issue of February 14th last, p. 260, will be 
found the reports of Colonel Yorke and Mr. Trotter to the 
Board of Trade. Colonel Yorke, after referring to the 
likelihood of the contact plates becoming “а source of 
inconvenience, and possibly of danger, to vehicular traffic.“ 
said “it is to be hoped that my fears will not be verified. 
For the present I can recommend the Board of Trade to 
certify the track . . .. as fit for traffic, and.... to 
authorise the working of the line by electrical traction on 
the Lorain Surface Contact System for a period of 12 
months.“ 
the use of this system . . . . I recommend that sanction be 
given for the working of this system for 12 months.“ 

Surely, further comment is needless. 


THE PHASE DISPLACEMENT OF ALTER- 
NATORS AND PARALLEL RUNNING. 


Ву Н. C. LEAKE, A. II. I. C. E. 


THE action of alternators direct coupled to prime movers 
When running in parallel with one another, and with or 
without synchronous machinery, depends on a number of 
conditions. In this article it is proposed to deal with only 
pne of the factors which influence parallel running, namely, 
the effect of periodic fluctuation of the turning moment of 
the prime mover, such as is inherent in reciprocating steam 
engines, and no consideration is given to the influence of 
other factors, such as the effect of engine governors, &c. 
In order to secure satisfactory parallel operation of alter- 
nators direct coupled to prime movers with uneven turning 
moment, it is commonly held that the phase displacement of 
each generating set must not exceed a certain amount, 
depending on the character of the load. The largest phase 
displacement is allowed in the case of a non-synchronous 
load, less for a load of synchronous motors, and still less 
when the load includes rotary converters. For instance, 
Mr. Eborall stated in his recent paper before the Institution 
pf Electrical Engineers that, in this latter case, the phase 
displacement should not exceed 2°, by which is meant that 
the wave of E.M.F. (electromotive force) of the alternator 
must not differ in phase by more than 2° from the wave of 


Mr. Trotter said “as there is no experience in 


E.M.F. which would be generated if the rotation were 
perfectly uniform. 

Having fixed on the maximum phase displacement per- 
missible and the number of poles and the revolutions, it is 
possible to estimate for any given type of engine what 
maximum speed variation may be permitted without 
exceeding the maximum phase displacement and to deduce 
the amount of moment of inertia required in the rotating 


parts. Specifications for engines for coupling direct to 


alternators usually state a maximum speed variation in the 
revolution which must not be exceeded, and, in some cases, it 
is stated that this is required when running on a load offer- 
ing а constant torque, but when this condition is not ex- 
plicitly stated it is, in so far as the author has observed, 
taken as implied, and all the methods of calculating the speed 
variation which the author has seen make this assumption. 

It appears to be considered that such limitation of the 
phase displacement or of the speed variation during the 
revolution rests upon a rational basis, and is the condition 
demanded by theory in order to secure good parallel opera- 
tion in so far as the cyclical variation of turning moment is 
concerned, and a calculation is given in text-books, &c., by 
which the maximum cross current for two alternators in 
parallel is derived directly from the phase displacement and 
the impedance of the armatures. Some time ago the author 
had occasion to look into this question, and came to the 
conclusion that the present method of proportioning the 
rotating parts is theoretically incorrect, and that there are 
no theoretical grounds for considering that, by specifying a 
definite small speed variation, good parallel running will be 
obtained. Consequently, the present method must be 
regarded as entirely empirical, and therefore data obtained 
from experience must be used with great caution when the 
conditions are changed. For instance, if certain sets of 
500 Kw. and 40 periods operate satisfactorily in parallel 
with a phase displacement of 21?, it is not correct to infer 
that 1,000 Kw. sets at 25 periods will operate equally well if 
they are designed to have the same phase displacement. 

The author called attention to this point in а contribution ` 
to the discussion on Mr. Eborall's paper, and proposes in the 
present article to go more closely into the question. 

The usual argument given in text-books is in effect as 
follows :—Consider two similar alternators in parallel, and 
assume that at a certain moment in the revolution the 
position of one is in front of its mean position by the 
specified maximum phase displacement, and that the other 
is behind its mean position by the same amount, the mean- 
ing of maximum phase displacement being that given above. 
If the E.M.Fs. of the two alternators are equal, the resultant 
E.M.F. tending to send a cross-current is equal to the pro- 
duct of the E.M.F. of either machine into twice the sine of 
the maximum phase displacement. It is thence argued that 
by dividing the resultant E.M.F. by twice the synchronous 
impedance of one armature, the maximum cross-current in 
parallel operation will be obtained. It follows that the 
cross-current is proportional to the sine of the phase dis- 
placement, and to the short circuit current of the alternator. 
Hence, assuming à maximum cross-current, the maximum 
phase displacement allowable is deduced, and it appears to 
be commonly considered that if the moment of inertia of 
the rotating parts of the generating sets is so proportioned 
that this maximum phase displacement is not exceeded when 
running on a load offering a constant torque, then the 
assumed maximum cross-current will not be exceeded when 
operated in parallel with another. 

Putting aside the question as to how far the self-induc- 
tion and reaction of an alternator can be represented by a 
constant impedance under such varying conditions as 
required by the above reasoning, there is one serious error in 
the above argument, viz.,itis assumed that the maximum phase 
displacement of a generating set when running in parallel is 


not greater than when it is running alone on a load offering 


a constant torque. This is far from correct, and though it 
may ab first sight appear that interchange of power between 
the alternators in parallel must reduce the phase displacement, 
yet the author believes that such is not necessarily the case. 
Although it is not possible to calculate exactly what will 
happen when two or more generating sets are run in parallel, 
yet some useful conclusions may be arrived at by studying 
the action of a set under theoretical conditions. The 
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analytical method of studying this subject presents many 
advantages, but in this article the author proposes to confine 
himself to an explanation of the action by a graphical 
method. 

When generating sets are running in parallel in a theo- 
retically perfect manner the P.D. (potential difference) 
between the bus bars will be perfectly uniform both in effec- 
tive value and in periodicity. We will, therefore, in the first 
place, assume that such uniformity of the P.D. betwcen the bus 
bars is actually secured and investigate the action of a single 


300 190.000 


generating set running in parallel with others under such 
conditions, It is assumed that the load on the bus bars is 
constant and the effect of damping is neglected. 


In order to investigate this matter, we shall employ a set 


of curves which, so far as the autlior is aware, have not been 
described before, but which have proved most convenient in 
studying these questions. These curves have as abscisse 
values of the angle by which the phase of the E.M.F. of the 
particular alternator in question is in advance of the phase of 
the P.D. between the bus bars, and this angle we shall 
denote by e. The ordinates of these curves are the phasal 
component of the alternator current, the wattless com- 
ponent of the alternator current, and the driving torque 


of the alternator—the speed, the exciting current, and the 


P.D. between the bus bars being constant. 

It would unduly extend the present article to enter upon 
the question as to how these curves can be determined by 
experiment or by calculation, but it may be noted in passing 
that when calculating such curves it is necessary to take 
into account separately the self-induction of the armature 
and the magnetising or  demagnetising action of the 
current. Opportunities of conducting experiments such as 
these on alternators of the sizes which are common now are 
not frequent, and the author regrets that he is unable to 
give data obtained from an actual machine. For purpose of 
illustration calculated curves are therefore given instead; 
but it may be stated that such data of actual alternators as 
the author possesses show that the gencral shape of actual 
curves is similar to that deduced by calculation. 

The diagram shows the calculated curves for an 865-Kw. 
three-phase alternator as follows :— 

Revolutions per minute - 93:8 

Number of poles кз sae 32 

Periodicity per second 

Full load (non-inductive) 100 amperes at 5,000 volts. 

The resistance, self-induction, and reaction of the 
armature have been assumed at such values as will give the 
alternator the following properties :— 


C?R loss in armature at full load is Е" 9 кж. 
Inherent regulation when excited for a load 

of 100 amperes, at 5,000 volts, the power г 

factor being 1, is ЗР 885 96 per cent. 
Ditto, the power factor being 8, is ... .. 84 per cent. 
Friction, hysteresis, and eddies assumed 

constant at ees 45 Kw. 


The curves are calculated for an alternator E.M.F. of 
9,200 volts and a bus bar P.D. of 5,000 volts, 
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Referring to the curves, the E. M. F. of the alternator is to 


de understood to be the P.D. at its terminals when running 


on open circuit, so that the E.M.F. depends only on the 
exciting current and the speed. The absciss of these 
curves represent the angle by which this E.M.F. is in 
advance of the P.D. at the terminals of the alternator when 
оп load. The current yielded by the alternator can be, as 
is well known, considered as made up of two components, 
one in phase with the P.D. at its terminals, termed herein 
the * phasal component," and the other in quadrature with 
this, termed the ** wattless component." 
E Curves A B and c D represent the 
root mean square values of the phasal 
and wattless components respectively, 
the wattless current being taken as 
di positive when it is in advance of the 
| P.D. Curve E Е represents the torque 
| (measured positive in direction of 
rotation) which has to be supplied by 
the prime mover. The curves are 
extended to the left of the zero, so that 
by giving the various quantities alge- 
braic significance the diagram serves 
also for a synchronous motor. The 
curves A B and Er, if extended far 
enough, each pass through a maximum 
and a minimum on the right and left 
of zero respectively. 

If a steady torque, 0 T, is applied to 
the alternator, the diagram shows that 
the phase of the E.M.F. will be in 
advance of the phase of the P.D. by the 
angle, о P, and that the phasal a'd 
wattless components of the current 
will be P Q and P R respectively, corresponding to an out- 
put of 98 amperes at 5,000 volts with a power factor of 98 
per cent. (lagging). 


(To be concluded.) 


‘CORRESPONDENCE. 


Insurance Companies and Electrical Installations. 


Insurance companies are gradually becoming somewhat 
unreasonable in their conduct towards electrical contractors. 
If they are asked to insure premises which have been fitted 
with an installation, they immediately send along a list of 
some 20 to 80 questions on a printed form, requesting that 
answers may be written in and signed by the contractor or 
his electrician. This may seem trivial enough at first 
glance, but as electric lighting and power becomes more 
general, and frequent extensions take place, often enough 
carried out by a totally different contractor, it assumes 
another aspect. 

Recent cases have cropped up where extensions of insur- 
ance contracts appear to necessitate that answering another 
battery of questions by the contractor, after the contract 
for lighting, &c., has almost passed from memory. Tbe 
same often applies to a change of insurance companies or to 
& change of tenant. "This sometimes means a lot of work, 
turning up old accounts and examination of the installation 
in question, to see if any extensions by other people have 
taken place, and to find what condition the work is in. 
In many cases an insurance form such as is referred to 
cannot conscientiously be filled up and signed without this 
trouble. 

Another phase of this subject is the responsibility 
incurred by the contractor, and whether or not there may 
be further trouble for him in a case where, perhaps, the 
installation has for years passed out of his control. 

As insurance companies strongly object to pay for these 
services, but still insist, as far as they have power, upon 
having their work dore for them, I think that there is a 
distinct grievance. Before, however, taking a decided step 
in the matter, I should like to have the opinions of others 
similarly placed. 


Newport (Mon.), March 25th 1902. 


Edward Rayner, 


Vol 50. No. 1,271, APRIL 4, 1902.] 


THE 


ELECTRICAL REVIEW. 


545 


Test Wires in Cables. 


I have often wondered why consulting and borough 
engineers, when specifying single conductor cables for 
lighting purposes, do not, at a little extra expense, specify 
two test wires instead of one, as is invariably the case. 

When there is only one test wire, the only purpose it can 
be put to is for getting the potential at the end of the line, 
and it is no good whatever to use it asa lead for the loop 
method of localising faults should the cable break down ; 
but if there were two, fault localisation would be rendered a 
simple matter. | 

In the case of heavy feeders for tramway work, should опе 
of them earth there is no way of localising the fault, unless 
it be by the low resistance bridge method, amd this is 
invariably rendered useless in large towns due to the 
inductive effect, of neighbouring lighting mains ; but if that 
feeder were provided with two test wires, the Murray loop 


test could be at once applied, and the fault located without 


delay. 

jn the case of tramway feeders, both test wires would be 
permanently connected to the end of the feeder in the 
disconnecting box where it feeds the line or rail, as the case 
may be. 

This arrangement would ensure the insulation of the test 
wire always keeping perfect, as by joining it to its own 
conductor they would both be at the same potential, and it 
would also be ready connected up for applying the test 
mentioned above. 

In the case of lighting mains, the test wire which is not 
used for indicating the drop of the potential could be 
connected to the conductor at both ends ; and in the case of 
a breakdown, the one connected to the voltmeter could be 
temporarily disconnected and used in conjunction with the 
other one. 

Wm. Dalton. 

Newcastle-upon-T yne, e 

March 24th, 1902. 


A € Poser”? 


I should be pleased if you could supply me with an answer 
to the following question, ret at the City and Guilds 
Examination, 1901 :— 

A three-phase motor is supplied with currents having a 
frequency of 50. What speed will it run at, if the indactor 
has 15 poles, and the slip is 3 per cent. ? - 


Overhead Mains. 


May I add my testimony to that of Mr. Roberts as to the 
value of your recent remarks on the above, and say that such 
experience as I have had, has, like his, tended to confirm all 
you said. 

You, of course, did not advocate the use of bare copper 
overhead exactly as Mr. Roberts has recommended, and I 
must say I am unable to see how it could be advisable or 
economical, even in a Colonial town, to undertake the supply 
of 250 customers entirely from overhead mains. Mr. 
Roberta tells us the distances he proposes dealing with are 
comparatively small, which means that fair numbers of the 
consumers will often be found close to each other. 

It is certainly nice, cheap, and simple to devise and carry 
out such a scheme to the extent of connecting up a few of 
the consumers, but it is quite a different thing to live with 
it and continue to connect a number of customers at such 
times as they may choose to come on. | 

It would not be very long before the unfortunate engineer 
in charge (if I may judge from some little experience of my 
own) would find that he had taken so many services from 
one pole that there was really little room for any more. He 
would then have to think whether he ought to go to the 
next pole, put up another between, re-arrange all those 
services he has done, or put additional services underground. 
If he sticks to the overhead, he has still to decide whether 
he will run to a consumer's chimney and make his way 
through some skylight, or such like, or go to the face of the 
house, if high enough, and get in through the side of a top 
window, ог come down the wall to a lower level, and really 
there are во many ways of arriving at the ваше end, each 


one, if possible, being more objectionable than the other, 
that the tax of deciding which is the least so, is almost too 
much for the average individual of only ordinary intelli- 
ence. 

Add to this the fact that the more consumers he connects 
up, the more unsightly and unweildly the whole concern 
becomes; and, to crown all, when he comes to count up 
the original cost of the scheme, together with what has been 
spent on the extra lengths of services he has put under- 
ground, the high cost of labour and upkeep occasioned by 
the unreliability and inconvenience of those services he has 
put overhead, he finds that he could have had underground 
mains for the same money, if not less. 

Let us hope that before he has experienced half this, that 
the proprietors of the undertsking will have come to his 
assistance—as others in a similar position have done before 


and swept away all the overhead where the consumers аге 


many, or likely to be, leaving only the outlying districts to 
be so served. In fact, brought the undertaking to the 
condition in which Mr. Roberts has put Durban; in 
which instance, if I may say so, he appears to have exercised 
good judgment. The very same methods were adopted in 
Bray some nine years ago, and they are giving every 
satisfaction for lighting country roads. 

If I might offer a further opinion, it would be that I 
believe that nothing will assist more towards the early 
development of the electrical industry in Ireland, if not the 
United Kingdom, than free permission to use overhead bare 
copper conductors, but like all other good things, their use 
can be carried too far, and they will be done to death again, 
as they have been before, when we come to put them up for 
low-tension distributors, 

Geo. Marshall Harriss, 
Representative in Ireland of Prof. Geo, Forbes. 


Carlow, March 29th, 1902. 


500-volt Shocks and Rail v. Road. 


I regret having been unable to reply sooner to your com- 
ments on the letter you were good enough to insert in your 
issue of March 2 Ist, | 

As regards your comments on the first part of the letter, 
I am still of opinion that Ohm's law applies in the case of 
current from a battery. 

As regards the relative efficiencies of automobiles and 
ruilway trains, your argument, I take it, is that although 
the draw-bar pull per ton is four times as high for an auto- 
mobile as for a railway train, the energy consumption per ton 
is only twice as high, and therefore the automobile is twice 
as efficient. What І tried to point out is that you have 
eompletely ignored the kinetic energy of the train absorbed 
in braking. On the Central London Railway, of the energy 
output of the locomotive only one-half is for haulage—that 
is, for overcoming friction—and the remainder is absorbed 
in braking. Thus your method of obtaining the efficiency 
by dividing 28 by 48 is entirely erroneous, 28 watt-hours 
per ton-mile being the energy consumption for overcoming 
friction only, as I stated. I suppose the automobile has to 
stop occasionally, but I find it hard to believe that the most 
cautious or thirsty “ chauffeur" finds it necessary to stop 
once in every half mile. 

In conclusion, you state that the latter part of my letter, 
* whatever it may mean, is answered by the notes where 
equal speeds of the two systems are assumed.” I can only 
refer you again to my letter, where you will find that the 
passage you appear to find so difficult expressly deals with 
the variation of energy consumption with the distance 
between stops for a giren speed. For example, a line with 
stops 0°5 mile apart will require 10 per cent. more energy 
per ton-mile than one with stations 0°6 mile apart, other 
things being equal. I think that I have said sufficient to 
show the uselessness of comparisons of energy consumption 
between any two vehicles unless the distances between stops 
are stated. 


Salisbury House, E. C., 
March 30th, 1902. 


[We did not question the applicability of Ohm’s law to 
current from a battery.— Eps. ELEC. REv.] 


William Casson. 
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Electricity Supply Tariffs. 


Referring to Mr. Baker’s article on the ** Influence of 
Tariffs‘ on Electricity Supply," I fail to see any substantial 
basis for his conclusion that the flat-rate system is the only 
satisfactory one at present. I have only checked a few of 
the figures in his tables, but I find that in the cases of the 
two Newcastle companies and of Cambridge, he has placed 
them under the wrong headings. His table of the ratio 
between price obtained and cost does not seem to have much 
bearing on the matter, and is discounted by the varying local 
circumstances in each case, of which the system of tariff 
adopted is only one factor, and I eannot see that it in any 
way justifies his deduction. It is, in any case, evident that 
the maximum demand system is as financially successful as 
the flat-rate system; it is certainly more equitable to the 
individual consumer, and the average price paid by the con- 
sumers in the principal places where it has been adopted is 
lower than in the case of equally important places charging 
a flat rate. No general conclusion of any value can be drawn 
from the figures Le has given, and it would be impossible to 
arrive at one without making an exhaustive analysis of the 
local controlling circumstances of each case, even if this 
could be done upon any equitable basis for comparison, the 
result would scarcely influence the policy of most under- 
takings. 


March 3rd, 1902. 


M. R. 


Testing and Management of Electric Motors. 


Replying to Mr. White’s communication in your issue of 
March 14th, I beg to point out that it was explicitly stated 
in the original article, that the armature resistance and losses, 
excepting the loss in the winding, were assumed to be the 
same at full load as at no load. For a modern shunt-wound 
motor the discrepancy between this assumption and the 
fucts is commercially negligible. The formula under dis- 
cussion is derived as follows :— 


w = Net output at the motor pulley, expressed in watts. 
w — Magnetic and friction losses. | 
r = Armature and brush resistance, warm. 
- E = Impressed E. M. F. 
с = Armature current required to deliver the power, w. 


All of these factors are easily ascertained except c. 
The total intake of the armature at full load is 


EC; 
it is also equal to 
W + % + er. 
T herefore, 
EC=OCr+w+t+ uw, 
and 


E OC — Or = W ＋ %, 
which will be recognised as an affected quadratic. Trans- 
posing, to get the equation in form for completing the 
imperfect, square :— 


Gr—EC= — (ж + wv) 
E W 77 
C2 —— C 2 – . 
T T 
Completing the square :— 
E E? W ＋ 2% 2 12 i 
c? ——C + -—_=— T - T S Lee Woe | 


Taking the square root of each member of the equation :— 
C — Б -= + к? жы е. 
2r MET ғ 
In the ease under discussion, the negative root of the 
right-hand member is always the oneto betaken. М ultiply- 
ing the binomial under the vinculum by (2 7)? and dividing 
its root by 2 r, for convenience, gives 
VE? —4r(w + %. 
271 ' 


so that 
c= =I Ar (/) 
Zr эт : 
РЕ E — YE. — Ar ( +) 


2 7 


I trust that it will now be clear to Mr. White that the 
numerals “2” and * 4" are not constants at all, but 
coefficients developed in the reduction of the original 
affected quadratic. 7 | 

The total input of the motor in watts is 


E (c + су ). 
and the efficiency is obviously 
W 
E(C cc) 
but as this gives a numerical value less than unity and 


efficiencies are always expressed in percentage, this expression 
would be multiplied by 100 :— 
` 100 w 
E (C + Cy) zi 

It seems scarcely possible that Mr. White's hint No. 7 has 
been misunderstood in view of his recommendation of a 
motor well on top of its load." This is a plain intimation 
that the efficiency decreases towards full load. I have yet to 
see a respectable shunt motor that does not increase its 
efficiency as the load increases up to a point far beyond its 
full rating. 

There is no need to burden your columns with discussion 
of the effect of weakening a motor field or of raising the 
brushes while under load. Everyone who has designed or 
experimented with motors knows that weakening the field 
will increase the speed until a point is reached where there is 
not sufficient torque to pull the load, when the speed begins 
to drop and continues doing so until something goes. Ordi- 
narily the fuses would probably go before the critical point 
would be reached. | 

A single trial of raising the brushes of a 10-н.р. or larger 
motor running under load will dissuade the experimenter 
from a repetition. 
down the voltage at the arc, but there usually remains 
sufficient to produce a destructive flash. 


New York, March 24th, 1902. 


Cecil P. Poole. 


Mr. White's last letter is, I think, hardly to the point. 
Mr. White has implied that the equation 


e= VIEW +H) ^q 


i 2r Е 


contains an empirical constant. І invite him to examine 
the deduction of the equation from first principles once 
again and to admit that it contains no such constant. 

Both the equations in Mr. White's last letter are incom- 
plete, as they omit to take into account the core, eddy 
current, windage and friction losses (called % in the original 
article). 

Calling w (as in the original article) the power of the 
motor, Mr. White says that 

W= EC — 0 7, (2) 
and that equation (1) can be deduced from equation (2). 
Now as equation (2) contains no term іп гє, I shall be very 
interested to learn how Mr. White does it. 

Remembering that it is the commercial efficiency we are 
dealing with, and that all losses are assumed to be constant, 


then 
W= EC — (г — ш. (3) 


This was given in my letter, and is probably what Mr. 
White intends to write. | 

As it always gives tone to the proceedings to drag in the 
calculus on the smallest provocation, we will find the value 
of c which makes w a maximum by differentiating equation 
(3) and equating to zero :— 


dw 
= = E — 20. E—2cr=0 
ac : 
ог w is а maximum when c = E T which is our old friend 


the law of maximum activity. | 
I am still quite unable,to see why Mr. White asks what 
figure 4 represents. It is simply a numerical con- 


Of course the counter E.M.F. cuts ` 
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stant, and any question with regard to it is, to my mind, 
tantamount to an admission that the inquirer fails to fully 
grasp the derivation of the equation in which it occurs. 


H. W. W. Dix. 
Cheddar, March 29th, 1902. 


500-Volt Shocks. 


There seems some doubt among your correspondents as to 
the genuineness of Mr. Trotter’s experience in placing 
himself across a 500-volt circuit in actual practice—that is 
to say, on а 500-volt railway where trains were actually 
running at the time. I can assure your correspondents 
there is nothing extraordinary or novel about it. Our men 
working in and about the trains are constantly getting 
shocks, and I have myself on two or three occasions 
(accidentally, of course) grasped the conductors and running 
rail to prevent falling, and have not experienced any serious 
results. I may say that during the last 12 years’ working 
with 500 volts, I have never known a man injured in any 
way by shock. | | | 

A. Ingram, 
Supt. Motor and Carriage Dept., 
Liverpool Overhead, Railway. 


INSTITUTION OF ELECTRICAL ENGINEERS 
(NEWCASTLE SECTION). 


ELECTRIC POWER SUPPLY ON THE NORTH-EAST 
COAST. 


By C. S. Veser Brown, M. I. C. E., Member. 
(Paper read March 10th, 1902.) 


(Concluded from page 490.) 


THE next important point to be considered is the pressure at 
which the trunk mains shall be charged, and here there is, if one 
may express it as such, a distinct timidity to resort to low preasures, 
such as 5,000 or 6,000 volts, instead of at least 10,000 or 12,000 volts. 
The author had some years’ experience in the service of the London 
Electric Supply Corporation’s works at the Grosvenor Gallery and 
at Deptford, and from the latter works 10,000 to 11,000 volts were 
and are being transmitted daily to the company’s London sub- 
stations. This undertaking was severely handicapped in its early 
days by the fact that, at each successive stage in the progress of the 
works and supply, experiments had to be made to determine the 
limiting range of the insulation required to keep 10,000 volts “ in 
order" in the dynamos, transformers, cables, aud switching 
apparatus, but in spite of the difficulties which were thus 
presented, and which have been overcome, there can be no hesitation 
in saying tbat 10,000 volts is the minimum pressure at which any 
power station should generate and distribute along its trunk 
cables. By fixing the standard of 10,000 volts as the pressure at 
which the current is to be delivered at the distributing end of the 
trunk cables, there should be no difficulty in transmitting the 
power over an area with a radius of from 12 to 15 miles from the 
power station. 

The regulations at present issued by the Board of Trade for those 
works supplying at 10,000 to 11,000 volts contain a clause limiting 
the power to be transmitted along each trunk main to 1,000 Kw. 
In insisting on this splitting up of the power, the Board of Trade 
must have overlooked the fact that at the present time gas and 
water. companies are allowed to supply their sub-stations and 
reservoirs through a single pipe which allows of as much as 4,000 н.р. 
to 5,000 н.р. being available at the sub-station end of the line, and 
though the analogy is perhaps not quite the same, yet the insistence 
on such a clause in the regulations affecting the electric power 
supply all over the country will add materially to the cost of 
distributing the power. There should be no objection to a cable 
carrying 250 amperes at 10,000 volts with a loss of, say, 10 per cent. 
on the line, and this would allow of, say, 10 or 12 trunk cables from 
each works. 

In planning out a system of trunk cables there should be no 
difficulty in arranging that intercommunication through suitable 
cutting-out devices could be made, and failure of supply minimised 
accordingly. The adoption of any higher pressure than 12,000 volts 
is surrounded at present by difficulties with the government 
authorities, and, to.a certain extent, there would be required 
more experience in the behaviour of insulatirg materials betore a 
pressure of, say, 20,000 volts was fixed as the distribution pressure. 
In connection with the actual generation at 10,000 or 12,000 volts 

ure, the author studied the practice of American and 
Continental dynamo makers at the Paris Exhibition of 1900, and in 
no case did the pressure exceed 6,000 volts. On investigating the 
nature of the insulating materials generally used in the armature 
windings, it is difficult to reconcile this fact with the pressure of 
6,000 volts; 16 may be that the alarming results which were 


supposed to have accompanied the use of 10,000 volts on the 
machines and apparatus at Deptford had exercised their influence 
on this point, but the writer has no hesitation in saying that what 
has' been done in the past can be done now and in the future. 
There is to-day running at Deptford an alternator generating at 
10,000 volts which was constructed as long ago as 1889, and others 
have since been installed to supply at the same pressure. 

Returning to the subject of the distribution of the power along 

the trunk cables, and assuming that 10,000 volts is adopted, there 
should be no difficulty in deciding that the distribution shall be 
by means of underground cables in order to provide for a continuous 
supply. An agitstion has lately sprung up for the purpose of 
obtaining permission to distribute by meaus of overhead wires, after 
the mauner of the American and Continental practice. It may be 
that the suggestion for overhead wires is for the purpose of supply- 
ing at a higher pressure than 10,000 volts, and possibly this will 
account in some degree for the reason of the agitation; but in view 
of the difficulties of properly insulating overhead wires at the point 
of attachment to their supports in all sorts of weather, such as was 
experienced in this district in November and December of last 
year, one cannot help supporting the action of those in authority 
who are loth to depart from the regulations laid down on this point. 
With your permission the author would refer again to the experi- 
ence of the Girosvenor Gallery works, which at one time was supply- 
ing its consumers at 2,500 volts by means of rubber-insulated over- 
head wires slung by leather tags from steel suspending wires through 
various circuits, the total length of which was between 80 and 90 
miles of route, and though the lines were well put up and each 
joint carefully made, there was always a considerable leakage of 
current. It is true that none of the lines were broken or blown 
down, and this fact redounds to the credit of the men employed on 
the work, and to the method employed in suspending the lines; 
but the poles and wires were many times struck by lightning, and 
one bas only to have the experience (one occasion usually suffices) 
of seeing the effect of a lightning discharge across the air-gap 
between the armature and fields of an alternator, to wish overhead 
wires elsewhere. It will doubtless be said that arresters could be 
used, but even then the results of interruptions to supply due to 
momentarily earthing any line charged with 10,000 volts or more 
may prove a heavier item of expense than the mere loss of revenue 
due to the interruption of the service. Some mitigation of the 
difficulties of overhead transmission might be obtained by the use 
of insulated wires, but it does strike one as resembling the old say- 
ing of taking coal to Newcastle" to put up overhead insulated © 
wires. Why not put a little more insulation on and put them under- 
ground? In this particular district it is likely that subsidence of 
the roads due to colliery workings may take place, and for the pro- 
tection of the authorised undertaker” it has been suggested that 
the penalties to which the undertaker is liable, due to interruptions 
of the supply from this cause, should not be inflicted, and that the 
words “or by reason of the operation of any colliery " should be 
added to that section of the Claases Act which deals with this 
point. . 
The question of distribution of the power at the place where it is 
to be used is one which can be divided into two headirigs—(a) the 
isolated works, collieries, tramways, &c., and (5) the supply to an 
aggregation of works and for the lighting of separate districts where 
the population is large enough to warrant a sub-station. In each 
case probably the first traneformation will be by means of the usual 
form of static transformer to a low-pressure alternating current, and 
then through a rotary converter to continuous currents as required. 
In some of the works and collieries referred to as being isolated, it 
may suffice to supply alternating currents so that three-phase motors 
may be run direct off the transformers; but where a number of 
works are supplied from one sub-station, or where house lighting 
and small power supply is to be considered, it would probably be 
better to arrange for a continuous current supply distributed ou the 
three-wire system, and, in addition to the usual transforming 
apparatus, there should be installed a fairsized storage battery 
for use in case of emergency or repair, &c. From the sub-station 
to the consumer is a matter which is dealt with in 80 many ways, 
and is so well known, that it need not be referred to here in 
any detail. 

A few remarks may be made on the general policy of distributing 
electrical power from large central stations in view of the opinions 
which bave been expressed against it by many well-known members 
of the Institution. The two points which directly concern the 
question are costs and expediency. Is it less costly to generate 
from, вау, one large works with 25,000 н.р. to 30,000 нр. installed, 
than from, say, five works, each with 5,000 н.р. (о 6,000 н.г.? The 
author says, Les, distioctly ғо,” provided the larger stations are 
equipped with relatively larger units, but not so if small units of 
500 xw. or 1,000 Kw. are installed, for then the reduction in costs 
as the units generated increase disappears when probably 5,000 n.r. 
or 6,000 H.P. output is reached. ‘Tbe expediency of moving the 
central generating stations from the densely populated and 
valuable centres of business to the banks of a river and iu 
proximity to a colliery or collieries is undoubtedly right, and tte 
example set by the gas industry in this direction is one to be 
followed. The opinion has also been expressed that it is difficult 
to reconcile the assertion that the cost of generation is less for 
large central stations than for, say, works in Newcastle, Sunderland, 
South Shields, &c., because, say the opponents of central power 
stations, each of these towns is large enough to support a central 
generating station in itself, and that if a number of towns are 
grouped on to one large station the cost of cables from the station to 
each town would be so great as to be prohibitive, and, further, that 
as the maximum load in each place occurs almost simultaneously 
there would only result an intensified peak, say, for example, on 
Saturday evenings. To a certain extent this is true, but as each 
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place with its separate station has to provide а certain proportion of 
Spare plant, and as each of the works is equipped with com- 
paratively small units of plant, each requiring considerable 
attention, &., the aggregation of these numerous small units into 
fewer large units of plant must tend to economy in attendance and 
reduction in the percentage of spare plant required, and con- 
sequently in capital costs. | 

Against this it will be said that attention is still required at the 
sub-stations, but even in this event the larger central station, with 
its sub-stations, is decidedly less costly than & number of medium- 
sized works. To take an exampleof what might have been done in 
the Tees district, the five towns of Hartlepool, West Hartlepool, 
Stockton, Middlesbrough, and Thornaby are within a few 
miles of each other. Three of these towns have works of 
their own at present, and of the other two one is proposing 
to erect works, and the other is applying tbis session for a 


constructional or managing engineer, or the trader in the electrical 
apparatus which is so necessary to the power supply authority in 
extending the business for which the works are established. He 
wishes to bring before your local committee a suggestion that the 
power supply authorities mentioned should be approached either 
by this Institution or any other suggested method to confer on the 
two points of pressure and periodicity, 80 that in the laying out of 
the trunk mains throughout the area there may be interconnection 
between adjacent stations for the double purpose of securing 
economy in generation and standardisation of the motors and other 
electrical apparatus which will be supplied to the users of power 
throughout the district. The effect of standardising the periodicity 
and pressure will tend very materially to cheapen the cost of motors 
and their accessories, which will act beneficially on the power 
supply authority, with a corresponding reduction in the costs of 
production and the price per unit tothe consumer. The suggestion 


TABLE SHOWING THE INCREASE IN Gas AND ELECTRICITY USED AND THE INCREASE IN POPULATION AND INHABITED HOUSES DURING 
THE DECADE 1891—1901 IN ALL THE AREAS FOR WHICH PROVISIONAL ORDERS UNDER ELECTRIC LIGHTING ACTS HAVE BEEN GRANTED, 
AND WHICH ARE WITHIN THE AREAS DEFINED UNDER THE DIFFERENT ELECTRIC POWER ACTS on BILLS ON THE NonrH-EasrT Coast. 
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* Eleven moro orders were put into operation late in 1900 or during 1901 from which no returns are available at present. 


provisional order. Why these Corporations did not combine to 
put up one central station to supply the three towns now working 
their own plant, instead of at present running three separate works, 
it isdifficult to say ; butthere is no doubt that a very considerable 
economy would have beenthe result,in at least the buildings and 
generating plant and the management expenses, and when the two 
other towns were connected the result would have been a cheaper 
supply forthe ratepayers and power users in each place. Generally 
speaking, the supply of power to the manufactories, shipyards, 
collieries, &c., from municipal central stations in the district is 
small—smaller than the supply by the companies established - and 
though in some towns, such as, for example, Bradford, Manchester, 
Liverpool, and Birmiogham, &., a considerable motor load is 
connected to the mains, there is a tendency to hold back from the 
supply of electrical power by municipal authorities. Whether this 
is due to the probable uncertainty of the composition of each year’s 
electrical committee, or on the other hand, the unwillingness of the 
power user to take any guaranteed consumption, it is difficult to 
say, but it is for the power supply companies authorised throughout 
the country and this district to supply the deficiency. 

The questions of capital costs for the erection and equipment of 
the power stations, and prices at which electrical power will be sold 
to the power users, have been presented to your Institution in mauy 
papers at considerable length, so that it is not proposed to enter into 
any details, but the autbor considers that there is a field for the 
employment of at least 10 millious of capital in equipping power 
stations and their distributing systems in this district, and provided 
that sufficiently liberal terms are offered to manufacturers and 
others to use power, sufficient revenue should accrue to return the 
statutory dividend to the investor. 

Throughout this paper nothing has been said, so far, as to the 
competition of gas supply and its probable effect on large central 
statione. Where gas is cheap, as it is in some parts of this district, 
its function will be properly discharged in heating, cooking, and 
power supply by gas engines, and the annexed table gives some 
data for the last 10 years which are sufliciently accurate to give 
encouragement to those engaged in the electrical industry on the 
North-East Coast that there is a large and ever-increasing demaud 
for light and power. A comparative statement is given showing 
statistics of the population, inhabited houses, gas and electricity 
supplied in 1891, 1896, 1838, and 1900 (when the latest reliable 
returns are available). Incidentally, the investigation required for 
the above table showed that the housing problem is becoming a 
serious question in the district, for in 1891 there were 6˙1 persons 
per inhabited house, and at the end of 1900 there were 7 8 persons 
per house. This is also a fact which will give encouragement to 
those engaged in this district in traction enterprise. 

Ia concluding this short paper, dealing with a subject which is so 
interesting to all members of the Institution, and which teems 
with possibilities almost beyond the “dreams of avarice,” the 
author would welcome a free aud open criticism and discussion as 
to the experiences and ideas of those whose business brings them 
into contact with any phase of electrical power supply, be it asthe 


which he begs leave to make is that each of the power supply com- 
panies, and, if necessary, those who own distribution powers, 
should appoint a director and an engineer to meet and discuss the 
two points referred to, and that the conference or commission, as it 
may be more correctly described, should be empowered to direct all 
the power companies to adopt a standard pressure of distribution 
and a standard periodicity for generation. 


STORAGE BATTERY TRACTION FAILURES 
IN GERMANY. | 


THE history of storage battery traction on tramways in Germany is 
perhaps as unfortunate as that in England, although this particular 
system has probably been given & more extended trial in the 
former country than in any other part of the world. One by one the 
experiments in Great Britain have been discontinued, and the trials 
made with the Elieson locomotives at Stratford, the battery cars at 
Barking, the Jarman system at Croydon, and the accumulator cars 
at Birmingham are matters of the past, and are not likely to be 
repeated in the future, unless considerable improvements are made 
in the direction of lightness and greater output of the cells. But 
whilst these different services have been of a comparatively insig- 
nificant character, an exhaustive test of storage battery cars has 
been made in Germany on а comprehensive scale, and extending 
over & long period. 'The most important instance is that of the 
Hanover Tramway Company, which has not restricted ita sphere of 
activity to the town, but has constructed lines beyond the suburbs 
to distant localities, and thus changed the nature of the under- 
taking to that of a secondary railway system. Out of a total 
length of 165 miles of track 55 miles are situated in Hanover, 14 
miles are in Linden, and most of the remaining mileage leads to 
Hildesheim and Deister. Excepting the municipal area of Hanover, 
the whole of the external lines are operated on the overhead 
trolley system, whilst battery cars are employed in the 
town, because the company had complete confidence in 
them at the time of the inauguration of the service, 
and because the municipal authorities might have been 
equally as indisposed to approve the use of overhead wires at that 
time as they are at the present moment. The extent of the service 
will be understood from the fact that 274 battery cars are in con- 
staut operation, but the company has for some months past admitted 
that the introduction of accumulator cars was a scrious error, and it 
is now endeavouring to rectify the mistaken judgment of earlier 
years. The experience gained from the working of this large 
number of cars shows that battery traction is too costly, that the 
heavy weight of the cars wears out the permanent way too quickly, 
that defects arise which militate against the cars affording an 


— —ꝛ—— — - — — +. — pon 


Vol. 50. No. 1,271, APBIL 4, 1902.] 


efficient service, and that the danger of explosions is always present. 
In these circumstances—which may be interpreted as an indication 
tbatstorage battery traction in Hanover has proved a commercial 
failure—the company is desirous of discarding the accumulator cars 
in favour of the overhead trolley system, but the municipal 
authorities have hitherto declined to sanction the conversion from 
the one to the other method. A second instance relates to Hagen, 
Westphalia, where the local trumway company has a large number 
of storage battery cars in service, and wishes to substitute the over- 
bead trolley system. In this case also, the local authorities refused 
to approve the transformation except on conditions which the 
company found it impossible to accept. The Government com- 
missioner at Arnsberg and the Elberfeld railway admini- 
stration have, however, intervened in the matter, and have issued an 
order deciding that in consequence of the inadequacy of the battery 
car service, the cars are to be removed from the lines by next 


September, and the overhead trolley system introduced in their . 


lace. 

j The position of affairs at Halle on the Saar affords another 
striking example of the unsatisfactory results attending the use of 
accumulator cars. Both the overhead trolley system and battery 
cars are in operation, the latter having been introduced in order to 
meet the objections of the University authorities, who considered 
tbat the instruments at the Physical Institute would be affected in 
the event of overhead wires with rail return being permitted within 
the neighbourhood of the buildings. The tramway company finds 
tbat not only are the battery cars unremunerative, but that the 
losses thereby incurred practically absorb the profits earned by the 
trolley cars, and that the cars do nof afford an efficient service in 
consequence of frequent breakdowns. In the desire to substitute 
the overhead trolley system throughout the network, the company 
has offered to meet the expenditure for the provision, as was the 
case at Berlin, of protective devices for the instruments at the 
Physical Institute, and to defray the expenses of regulation and 
repair of the instruments. This proposal having been declined by 
the University authorities, the company now intends to invoke the 
aid of thelaw in order to endeavour to proceed with the work of 
conversion. e remainder of the battery cars at Berlin, where the 
service has been equally unsatisfactory and the cars bave caused 
many accidents, are to be removed in consequence of an order issued 
by the police authorities, and are to be replaced by the overhead 
system. It is, therefore, highly probable that in consequence 
of the disastrous financial returns which have resulted from 
these four cases of the operation of battery cars on a large scale, 
none of the tramway companies which still employ horse traction 
will be disposed to consider the question of introducing battery 
cars in the future. The system has proved to be entirely unsuitable 
for dealing with passenger traffic on a satisfactory basis; and on 
almost all occasions when the question of improved locomotion is 
discussed, the only method which meets with favour is the overhead 
trolley system. 


SUBMARINE MINES. 


PeRHars the most important use that electricity is put to in the 
Navy is in mining operations for exploding charges against an 
enemy from a distance. 

This class of armament may be roughly divided into two heade, 
viz , offensive and defensive weapons, of which the defensive may 
be said to be the most reliable. 

Under the head of defensive weapons we should class mechanical, 
electro-contact and observation mines, and the latter as the most 
important of all, for they lie absolutely safe and inert under the 
bottoms of all friendly ships, but become a most effective barrier to 
the enemy. 

Under the head of offensive weapons we sbould class electro- 
contact and mechanical mines, outrigger torpedocs, creeps, sweeps, 
counter mines and explosive charges. 

It is interesting to look back upon the history of torpedo warfare 
for a brief space. | 

War carried on with the direct action of explosions was prac- 
tically introduced by Bushnell, an American, and we see it rapidly 
developing throughout the American war. 

Bushnell after attempting to fix explosive charges beneath ships 
by means of a submarine boat, at length turned his attention solely 
to torpedoes, and іп 1777 we find him attempting to blow up the 
Cerberus by means of a couple of floating torpedoes joined together 
with a line, and set to drift so that when the line caught against 
her cable the two mines coming one on either side of her, and 
having mechanism worked by revolving wheels in the tideway, 
would eventually explode. This attack failed in its object, but 
blew up a schooncr anchored near. 

After this Fulton blew up a small vessel, the J/orotAca, off Deal, 
in the presence of Pitt. These methods were denounced as un- 
becoming the British nation ut the time, and returning to America, 
be wrote a pamphlet about torpedoes. 

Public opinion was much against Fulton, but in 1810 the United 
States appointed a commission, consisting of Commodore Rodgers 
and Captain Chauncey, of the U.S. Navy, to investigate his designa. 
His torpedo consisted of & copper case containing 100 lbs. of 
powder, fired by two levers and a gunlock, and it was proposed to 
fire a harpoon, attached to a buoy, at the ship, the torpedo being 
about 10 ft. below the surface, supported by the buoy. The two 
captains differed in their reports, and Rodgers ridiculed the whole 
thing; but being told to defend himself against Fulton's attack, he 
hung weights at his yard arms, rigyed large swinging booms with 
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scythes on them, and generally constructed such a defence as ren- 
dered his ship totally unfit for any other service. He kept Fulton 
at& distance, but proved his (Fulton's) success by rendering the 
ship unfit for action. 

In 1812 an attempt on H. M. S. Plantagenet, lying in an American 
port, was condemned by the English as “ cowardly, villainous, and 
improper." 

But in spite of public opinion, the torpedo was working its way 
into prominence, and was soon recognised as a legitimate method of 
conducting warfare. | 

It was during the American war that the torpedo gained a footing. 
An attempt to destroy the Memphis, and later the Minnesotu and 
]Wabash, convinced the Northerners that it was useless to allow an 
enemy to pursue such methods without replying in the samc 
manner. 

Lieut. Cushing attacked the Albemarle eight miles up the 
Roanoake river, and sunk her with an outrigger torpedo, very much 
like our own in present use. | 

Colt was, perhaps, the first to demonstrate what could be done 
with electricity in this line; he blew up a brig of 400 tons, 
moving at the rate of 4 knots, with electricity from a station 
5 miles distant; he kept his plans secret, but it is believed that he 
used a camera obscura, and fired his mine by pressing a key. 

We now find the Confederates making what were known as frame 
torpedoes, which were composed of several spars, pointed and 
buoyant at one end, and bolted to a long horizontal spar at the 
other end ; this spar was moored to the bottom, so that the torpedo 
spars floated vertically in rows. The torpedo was somewhat curious ; 
it consisted of a sort of shell, containing 27 lbs. of powder, and 
weakened considerably in the middle; it was fired electrically, and - 
the head broke off, and formed a projectile to pierce an enemy's 
bottom. These frame torpedoes exercised such a vast moral effect, 
that ships were very much hampered by them. 

In the James River we find the Commodore Jones blown to pieces 
with 2,000 lbs. of powder fired electrically, and the Tecumseh sink- 
ing in Mobile Bay in one minute. 

In the Russian war the Russians made use of mines which ex- 
ploded upon being bumped, and two gunboats, the Merlin and 
Firefly, received & severe shaking through striking such mines, many 
of which were afterwards raised and got rid of by the English. 

In the Russo-Turkish war, and the French and Chinese, we also hear 
of torpedoes, and we may notice the case of an Austrian cruiser which, 
when chased, eluded her pursuers by taking a zig-zag course over 


an imaginary mine field, where the enemy were afraid of following 


her. 

Thus we see that the moral effect of mines, especially electric 
mines, is a considerable item in modern warfare. 

The mines adopted by slmost all nations now may be divided 
into two classes, self-acting or electro-mechanical, and observation 
mines. 

Perhaps tbe latter, being the most important, will be the best 
to take first. They are laid down in rows, intended chiefly to 
guard narrow entrances, and consist of large cases of gun-cotton or 
dynamite, in which are inserted electric fuses; each mine is 
connected by a branch to the main cable, wbich runs along the 
whole line and comes asbore to the observing station, where the 
batteries are placed. The fuses are generally two or more in 
number, and are joined up in fork, so that should there be a rupture 
in the fusible bridge of one the circuit will not be interfered with 
as regards the second or third, and the mine will still fire. 

The circuit is made by an observer, who, on sighting an enemy 
about to enter, switches in the batteries and follows the ship with 
а telescope mounted upon a graduated arm, called a range finder. 
This instrument completes the circuit wben the telescope points 
directly over the line of mines, and thus either the whole line or 
any particular mine may be fired as the ship passes over the spot. 

The mines are laid down at such a distance apart that the 
destructive radius of one touches or overlaps the destructive radius 
of its neighbour. Sometimes the minetield is laid down iu a kind 
of chequer work, so that the destructive radius of one mine will 
overlap those of four others adjacent to it, and thus ensure the 
destruction of a ship passing between two of the first row of 
mines. 

The mines are either buoyant and moored at a certain depth 
below the water-line o» they rest on the bottom. The French 
employ a mushroom-shaped mine, which rests upon the bottom, and 
is moored by its own weight, but, though very unobtrusive, these 
mines can only be laid in certain harbouis where the depth is not 
great, so that the explosion shall take place in clore proximity to 
the ship's bottom. 

The majority of mines, however, are cither buoyant and rest a few 
feet below the surface or can be made to rise by an electric releasc 
wlien required ; some of these can even be raised and sunk at will, 
from the observing station, but as all such devices require constant 
attention, they are compassed with many disadvantages. For naval 
purposes, the buoyant mines are far the most practicable, and can 
be laid down very expeditiously from a large boat. 

When miues are intended to be fired singly, means must, of 
course, be provided to cut out the ruptured brauch. from the main 
cable, and this is effected by watertight fusible cut-outs which fuse 
with the bridges that explode the mine; they take, however, a larger 
current to fuse them, ard consequently the branch is not cut out 
until the mine itself has fired. 

The practice of tiring single mines is condemned by many of the 
highest authorities, who maintain that in all cases a whole line should 
be fired in order to ensure the ship being within a destructive 
radius. 

We now come to the mechanical mines which are self-acting; they 
muy be joined up to batteries on shore which, when switched on, 
will fire the mine directly a passing ship bumps it, and thereby 
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makes contact within the mine itself, or each mine may contain its 
own firing battery, but in the latter case it will be seen that the 
mine being entirely self-acting, is just as dangerous to friends as 
to foes. 

There arc many devices for firing а mine automatically upon its 
being bumped, but in no case has the difticulty of distinguishing 
between friends and foes been got over unless the batteries are 
placed ashore where they can be switched out of the circuit. 

These self-acting mines are not all electric. The Russians use a 
mixture of chlorate of potash aud sugar in which a glass tube cou- 
taining sulphuric acid is buried, the whole being contained in a 
brass tube which projects from the mine; a ship striking this tube 
would (bend it, break the tube and liberate the acid among the 
. mixture, resulting in its combustion and the explosion of the mine. 

Very naturally the details in connection with mines are jealously- 
guarded secrets, but certain devices are common property to all 
uations, and perbaps one of the most ingenious of these, and at the 
same time a very simple one, із the “unstable cell.” This consists 
of a case containing the explosive with an electric fuse which can 
be tired by a battery resting on a shelf. The battery is of such a 
shape that it can be very easily upset, in which position the liquid 
lows over the two electrodes and renders the cell active, with the 
result that the fuse is tired. i 

Such a mine is essentially a weapon of offence : it would be used 1o 
blockade an enemy's harbour in order to prevent his tleet going 
to sea. 

The chief defenee against mines is carried out with counter- 
mines, and these would be run over the ground before making an 
` advance through a suspected channel. 

Counter-mines are laid down by boats at full speed, being dropped 
in straight lines, or rather in one continuous straight linc; directly 
all are laid, they are fired, and by this means all mines within a 
certain distance of the line are destroyed, and a safe channel 
secured. 

Counter-mines would probably be laid down at night and the boats 
would be subje:ted to a heavy fire from the enemy’s guns, so that 
various designs have been proposed by which a steam launch, with 
uo one inside her, shall be electrically steered from the ship 
following, and drop the mines automatically. 

Other methods of putting an enemy's mines out of action are 
sometimes employed when the mines are known to be electric. 
A special form of grapnel is towed along the bottom until it catches 
in what is presumed to be an enemy's cable, it has asmall charge of 
Zun- cotton attached to it, and this being tired destroys the cable; 
this is known as “creeping” for cables. 

Weighted ropes or chains towed so as ‘tu hang between two boats 
pulling abreast are also uced to catch vertical cables or the moorings 
of buoyant mines: this is known as sweeping,” and was employed 
with much success in the American war. 

The great object of all mining operations, as distinguished from 
torpedoes, is to produce a moral effect that shall keep an enemy 
from entering one’s harbours; to produce such an effect their 
efficiency must be fully demonstrated by experiments in times of 
peace, and just as the introduction of gyroscope torpedoes with a 
range of a mile places au action at least at that distance, so the exist- 
ence of eflicient mines in our home porte is likely to keep hostile 
fleets from our harbours. The electrical mine and the torpedo are 
probably not such terrible weapons as they appear at first sight, for 
by their influence in modern warfare the disablement of a ship 
will most likely be carried out at long range where the loss of life 
would not be on such a big scale as would be inevitable at close 
quarters. 
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Science Abstracts, No. 51, March 25th. London: The Feilden 
Publishing Company, Limited. 24. 

Under Books Received," we recently gave Scb nce Abstracts as 
being published by Messrs. E. & Е. ЇЧ. Spon, Limited. It із neces- 
sary to correct this, however, the publication having Leen issued by 
the Feilden Publishing Company, Limited, from Temple Chambers, 
Embankment, E.C., since January of this year. 


Paris: (:authier- 


Robertson Lamps.—The General Electric Company 
inform us that quite a number of deputations from ecientitic insti- 
tutions bave lately visited the Brook Green Works, Hammersmith, 
where the Robertson lamps are made, viz, on the 13th ult., a party 
of students from the Iustitution of Electrical Engineers; on the 
19th ult., the students of the lustitution of Civil Euginecrs; aud 
ou the 20th the Electrical Class from University College. 


Electrical Wares Exported. 


WEEK ENDING Man. 26TH, 1901. WERE ENDING MAR. 25TH, 1902: 


Adelaide vé i . Value £62 Adelaide ‚> .. Value £100 
T Teleg. cable ~ 68 Aden. Teleg. mat. a .. 961 
Alexandria .. са „> РЕЯ 87 Alexandria .. К $ 43 


Amsterdam.. "m 982 de 60 Amsterdam .. n à : : 115 


Bombay n s red js 81 Bombay vx "m vs "ES 76 
Boston ios da ix .. 145 Bremen Pe is aa 80 
Buenos Ayres. .. Р . 206 Calcutta os js . . 1,180 
5 Teleg. cable. 120 „ Teleg. wire 513 
57 Teleg. mat. .. 219 Callao. Teleg. buoys .. ix 34 
»  Creosoted teleg. poles 340 Cape Town.. К ex oe 957 
Calcutta ds 73 .. 555 Cartagena «i és = 65 
" Teleg. cable .. .. 195 Channel Islands .. T T 91 
Cape о”. "S vx S a 155 5 Е i: $ zs x 42 
oatzacoalcos. Teleg.appts... 1 enhagen. Teleg. wire xs 18 
Colombo ve 2 Я di .. 104 Durban A 5 S .. 1,560 
Copenhagen. Teleg. wire 51 East London vx "T 1,023 
Durban ix ae e .. 697 Fremantle .. és - ©» 18 
East London VN s m 15 Gibraltar và is m 16 
Fremantle .. 86 Hobart vs es s 15 
T da .. 100 
is Teleph. cable oe 1,172 Liban КЕ SN bss P. 60 
Grenada. Teleg. apparatus .. 41 Lisbon. 'Teleg. cable .. .. 909 
Hobart id s% PE .. 1,851 Madras Ex 2 vs . 290 
Hong Kong.. se .. 1,000 North Atlantic. Teleg. cable.. 1,840 
Huelva ti T E .. 80 Port Elizabeth .. ә» . 1 


Madras is i T . 185 Rio de Janeiro... oa 2 24 
Malta a a s a 10 St. Petersburg. Telcg. cable. 135 
Melbourne .. - M . 0891 Shanghai .. b» vx Mr 
North Atlantic. Teleg. rale . 2,600 Sydney $a es as re 317 
Ostend ВЕ КА es . 204 Byra. Teleg. mat. 92 uS 90 
Penang - RI as .. 115 Valparaiso .. 5% oe . BO 
Pernambuco. Teleg. cable . . 15,500 Wellington .. э es . . 1,04 
Perth ee ee ee ee ee 76 

Port Elizabeth .. "E "E 13 

Port Said. аә ёа РЕ 26 

Rio Janeiro.. " - T 17 

Rotterdam. Teleg. mat. г 48 


Santiago de Chili. Telephones 28 
Sydney T е9 $a не 

Vi Teleg. cable. ae 
Trinidad y es is 4 
Wellington .. - 85 ae 8 
Zanzibar - sa .. 143 


Total "T £30,€66 


| 
н Teleg. mat. 234 Karachi 
| 


Total £18,968 


Foreign Goods Transhipped. 


Bangkok, Elect]. machny. Value £810 Calcutta. Elec. appts. .. 
Durban. Elec. goods . 
* Hong Kony. Elec. mat. АС 12 
New York. Elec. goods.. за RO 


„ 4810 Total Pe .. £169 


Total ee 


Electrical Wares Exported, 


Winx ENDING APRIL 2ND, 1901. Мавк ENDING Арап, 181, 1902. 
Adelaide Adelaide 


T га .. Value £693 ёз .. Value £175 

„ Teleg. wire .. 748 Amsterdam.. bs we “+ за 
Alexandria.. is T .. 107 , Bangkok ..  .. T . 201 
i Telephones E: 51 Bombay .. ae a . 445 
Amsterdam $5 s ; 85 . ii Teleg. wire .. yd Bl 


Auckland .. ux «S : : .91 Buenos Ayres 808 + .. 181 
Bilbao vs T К we 30 | Calcutta ws an .. 410 
| ee 


Brisbane .. 4» Cape Town..  .. «æ. 214 
Buenos Ayres ee ee еа 57 Chinde . oe ee 81 
is Teleg. mat. 291 Colombo es - e 16 

ч Teleph. cable .. 336 Durban se guo Pies . . 1,815 
Calais is es T 58 Fremantle .. "m ie .. 208 
Calcutta .. « of. >. 583 Gibraltar ках cvs .. 10 
5 Teleg. wire V 86 Hamburg .. vé si. aie 90 
Cape Town. ws 985 a 42 Hong Kong.. са "m ds 82 
эз Teleg. mat... 1,198 Madras s ys ys ©» 90 
Chinde s En 8 Melbourne .. T Si .. 850 
Christiania .. T e .. 59 Nagasaki T - eS 0 
NT Teleg. wire 23 51 Odessa a ee 8 as 10 
Colombo КЕ "T m 67 Port Elizabeth  .. as А 81 


Durban сө s4 


Ф ee 4 ee Ф 491 
East London . 0 * е oe 536 Shanghai ee oe os ee 800 
Fremantle. à ee 85 21 Sydney T oe ae .. 514 
Hamburg 5 = . 147 з Teleg. mat és 60 
Hobart. Telephone cable .. 268 Wellington. B 855 195 
Kobe. "eleg. cable e, . . 0,084 ui Elec.tubes.. bs 22 
Kure .. we Е - , 88 Yokohama .. A - . . 2,42 
5 'Teleg. cable ue . . 9,471 
Leghorn  .. Р ET pu 17 
Madras m EN ea vis 8 
Malta ee ee ee ee 38 
Melbourne .. ie sie . 200 
7i Teleg. cable.. . . 1,488 
Paris 85 ta ave Ms 65 : 
Perth .. ӨН i ex .. 2153 
Port Elizabeth — .. is oe 1,454 
Rio Janeiro. Teleg. mat. 68 
St. Helena .. se gis x td 
St. Petersburg. Teleg. mat. .. 300 | 
Shanghai - Ps 15 
Singapore .. = 5 А 92 
Stockholm. Teleg. wire .. UI 
Bydney is ea T . . 3,081 
ii Teleg. wire . .. 1,654 
Valparaiso. "l'eleg. mat. T 61 
Wellington .. p ae uy R2 , 
m Telephones .. 2,110 
Tota! ss 228, 818 Total ds £8,314 


Foreign Goods Transhipped. 


8t. Michaels. Elec. machinery 
Value -" ©з kl 
Sydney. Elec. lighting appar. 


Cape Town. Elec, light appar. 
| Total os 
i 


Value > oe £20 э 
tO 
£1,580 


Bankruptcy Proceedings.—Notice of a supplementary 
dividend of 4а. in the £ is given in tbe London Gazette in the 
vase of Geo. Benjamin Wright, of Wolverhampton, who is described 
as "consulting engineer and commission agent, formerly iron- 
founder and ironma-ter, and subsequently electrical engineer." 


— Ao 


M 
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The London Gazette notifies that the debts having been paid, the 
adjudication was annulled, and the receiving order rescinded on 
March 24th in the case of C. A. Church (Hy. Conclly & Co.), manu- 
facturing electrical engineer, of Hampstead, and other addresses. 


Dissolutions and Liquidations.—The Doe Portable 
Electric Light and Power Syndicate is winding-up voluntarily, 
with Mr. G. H. Tyler, of Birmingham, as liquidator. Creditors 
should send usual particulars to Mr. Tyler by May 10th. 

A meeting of the Eclipse Brass and Copper Company will be held 
at York on April 29th, to hear an account of the windiug-uyp from 
the liquidators. 

A meeting of the General Engiueering Company, Limited, is to 
be held at 2, Penywern Road, S.W., on May itb, to hear an account 
of the winding-up. 

Messrs. M. Lawton, W. J. Charles, and A. Watson Alfred 
Watson & Co., electrical engineers and electrical accessories manu- 
facturers) have dis-olved partnership. Debts will be attended to 
by Messra. Charles & Watson, who will continue the business uuder 
the old style. 


The Astbury Electrician's Lathe., — Mr. W. Н. 
Astbury, machine tool engineer, of Nottingham, has designed a 
4-in. lathe for producing light work required by electricians, for 
jobbing work purposes in electric stations, and so on. The tool 
is claimed to be at once new and compact in its general arrange- 
ments. It is also claimed that the form and weight of the column 
on which the bed is mounted ensure absolute steadiness, besides 
atfording a convenient container for tools and accessories. We are 
informed that, owing to the peculiarity of the design, stiffer jobs 
can be dealt with than is usual on a 4-in. lathe, whilst due regard 
has been given to convenience in manipulation. А priced circular 
of this lathe can be obtained on application to Mr. Astbury. 


Catalogues.—The International Electrical Engineering 
Company, of Clun House, W.C., bave sent us acopy of their No. 5 
Bulletin, describing the electrical power installation which the 
Licge works of the firm carried out at the Ougree Blast Furnaces 
and Steel Works. The electrical power installation is of special 
interest, in that the dy namos are direct coupled to single-cylinder 
blast furnace gas engines of 600-н >. cach. We are informed that 
they are found to run perfectly in parallel. Besides the motor 
equipments for the hoists, conveyors, live rolls, &c., the installation 
includes 10 overhead travelliog craues, some with four motors, and 
also electric locomotives for moving the 20-ton steel ladles. The 
same company has also issued a No.4 Bulletin, giviug particulars 
of continuous current dynamos, motors, switchboards, starting 
switches, &c. All thé coils of the machines are wound on formers, 
so ав to be strictly intcrchangcable, and they are taped by special 
machinery. We understaud that the firm manufactures all its own 
micanite and other insulation. Dimensions are given of standard 
sizes of machines ranging from } to 475 Н.Р. 

The Bedford Engineering Company have sent usa well-illustrated 
list of their steam cranes (locomotive, fixed, portable, &c.), also 
overhead «lectric travellers. 

Messrs. D. Anderson & Son, Limited, manufacturers of rootiug 
felts, of Belfast, have sent us a perpetual will calendar. 


Е.Е. (R. E.) Volunteer Settlers at the Front.—It 
will interest our readers to learn that there has just been formed the 
Transvaal Engineering Company, of Johannesburg and Pretoria, 
electrical and general engineers. The partners of this company are 
two of the late Е.Е. (R. I.) V. first contingent members, and now 
settlers in South Africa, Messrs. Silverthorne and T. H. Brown by 
name. They have just secured the contract for the installation of 
clectric light in the new Government offices, situated in Pretorius 
Street, Pretoria. The installation consists of 250 lights, 106-C.r. 
cach. They have also many orders pending completion for plant 
and machinery for the Transvaal Cold Storage Company, the 
Pretoria Lighting Company, and private contracts for complete 
electric light installations. 


Fire,—On 2xth ult. a fire occurred on the premises of 
Messrs. Marshall & Woods, electric light engineers, of 2, Gray's Inn 


^ Flying." —We have received the second number (March) 
of a new quarterly magazine published by Messrs. Iliffe & Sons, 
Limited, St. Bride Street, at 28. 6d. It purports to be a record of 
aerial navigation, incorporating the flyer, the fly ing macbiue, the 
aerostat, and thc aeronaut," and it appears to us to be a most 
interesting publication, full of practical matter, which is very 
liberally illustrated by neat sketches and photographs. Scientitic 
men who are interesting themselves in aeronautics will weleome 
FT uing. if we mistake not. 


For Nale.— Particulars are given in our advertisements 
to-day of certain freehold property at Manchester, suitable for elec- 
trical or other engineering works, now being offered for sale by 
private treaty, Messra. Wheatley Kirk being the auctioncers. 


Nelson Electricity Works.—In our article on this 
subject last week, no mention was made of the fact that the whole 
of the boilere, steam pipes, &c., in the works were covered with 
non-conducting composition by Messrs. F. Leroy & Co., of Lower 
Broughton, Manchester. 


Reduction of Capital. — A petition presented оп 
Murch 25th for confirming a special resolution reducing the capital 
of the Chloride Electrical Storage Syndicate from £262,500 to 
£135,250 is to be heard at the As ize Courts, Strangeways, Man- 
chester, on Monday, April 14th. : 


Trade Announcements.—Messrs. Monte Callow & Co. 
bave removed to larger and more convenient premises at 6, Ludgate 
Broadway, E.C., where they will hold a stock of Perfecta 
resistance apparatus to meet ordinary requirements. We have 
received a very bandy portfolio of their price lists of motor starters, 
reversers, regulators, and controllers for direct and polyphase car- 
rents; also field regulators. The lists are very neatly arranged and 
illustrated. The firm are also agents for the London district for 
Atkinson's ammeters and voltmeters, a pamphlet relating to which 
is before us. 

The Direct Spanish Telegraph Company, Limited, are removing 
their general offices from 280, Winchester House, E.C., to 66, 
Electra House, Moorgate, E.C., on 7th inst. 

Owing to the increase of business in Sheftield and District, the 
Electrical Company, Limited, have found it necessary to open a 
branch in Sheffield. Mr. K. R. Stuart, who has been with the 
company for many years, has been appointed manager. The 
address of this branch is 17, York Street, Sheffield. | 


ELECTRIC LIGHT AND POWER NOTES. 


-— — — — ——— 


Auckland (N.Z.).—1t is reported from New Zealand that 
Captain W. B. Brain, of Auckland, has invented &n accumulator of 
remarkably high capacity, but no particulars of its construction are 
to hand. We learn also that the Captain has bought a waterfall 
20 miles from Auckland, and proposes to trane mit energy by cable 
7 or 8 miles to a battery-charging station, and to send the charged 
accamulators to Auckland in punts. We wish him joy of his job. 


Bolton.—Mr. A. A. Day, the electrical engineer, 
suggests that the following prices for the supply of motive power 
be adopted from April 1st:— Motors under 4 H. P., and intermittent 
users of larger motors, price 14d. per unit, less 10 per cent.; motors 
used continually, 4 н.р. and over, ld., less 10 per cent. Customers 
using not less than 25 н.р. for 48 hours per week, 1jd., less 20 per 
cent., or 1d. per unit net. Tramways, 14d. net. 


Bridlington.—The T.C. has resolved to employ a con- 
sulting electrical engineer to prepare plans, specifications, and 
estimates for an electricity works. 


Briton Ferry.—The U.D.C. has decided to make 
application to the L.G.B. for sanction to borrow £4,000 for 
electric lighting. 


Cauvery Falls.— According to the Rangoon Times, three 
Brahmin graduates, and a young European assistant engineer named 
Rice, have been selected by the Mysore Government to proceed to 
New York for the purpose of three yeurs’ training as electrical 
engineers, in view of the future requirements of the Cauvery 
Electric Power Works. During their training they will be paid a 
monthly salary, not only by the Government, but by an electrical 
engineering tirm in New Yurk who have undertaken to educate 
them, and, on qualifying, they will be provided with superior 
appointments at the Falls. 


Devonport.— The arbitration case in connection with the 
Corporation electricity supply was commenced at the offices of 
Messrs. Preece & Cardew last week. The proceedings were private. 


Dorking.—An agreement between the C. . C. and 
Ed mundson's Electricity Corporation has been drafted. 


Dover.— The T. C. has resolved to seal the agreement for 
the purchase of the electricity supply undertaking for £112,000. 


Exeter.—A L.G.B. inquiry was held on 21st ult. by 
Col. А. G. Durnford, R.E., into an application of the City Council 
for leave to borrow £70,000 for electric lighting purposes. The 
capacity of the electricity works, which were bought by the 
Corporation from a company in 1896, is 410 Kw., with 26,628 
lamps connected. The Council proposes to build a new station on 
a favourable site, of 1,300 Kw. capacity, and capable of extension, 
ata cost of £70,000. The items estimated are as follows:—Site 
(2 acres) £1,820; buildings, £15,296; railway siding, 4600; 
boilers, £1,264; generating plant (Westinghouse), £29,707 ; 
feeders, £3,500; extensions of mains, £9,030: sub-stations, switch- 
boards, &c., £1,000; alterations to motors, 4500: transformers, 
£1,138: meters, £1,805; mechanical accessories, £14,622; con- 
tingencies, £2,000. An alternative scheme was put forward by Mr. 
Т. W. Letheren, electrical engineer, of Exeter, who pointed out the 
necessity of providing tor electric traction, and the superiority of 
direct current supply. 


Hamilton.—The T.C. has agreed to an arrangement 
with Messrs. Edmundson's Electricity Corporation, Limited, to 
supply electricity to the burgh. It is open to the Corporation to 
purchase the installation and plant at the end of five or ten years. 


Hendon.—There is considerable local opposition to the 
U. D. C's. electric lighting scheme, by which it is proposed to spend 
£56,000. Meanwhile the Council's prov. order has been extended 
till May, 1903. 


Manchester, — Те L. G. B. has sanctioned the application 
of the Corporation to borrow £477,000 for purposes connected with 
the electricity undertaking. 
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Melrose.—The District Lunacy Board has resolved to 
introduce the electric light into the asylum, erecting its own 
generating plant. 


Salford.—The special committee appointed to conduct an 
inquiry into the electricity department of the Corporation met last 
week. The following terms of reference from the Council were 
brought before the committee :— 

1. As to the building, &c., of the Walness Works. 

2. As to whether the aforesaid works could have been enlarged 
(so as to use the machinery at present containcd therein) sufficiently 
to supply electric current for the necessary lighting, and to run the 
tramways at the present time, and for the next five years. 

3. As to the total power provided in the Walness Works and the 
new works, and if found to be in excess of the requirements for the 
next five years, to go thoroughly into the matter, and report to the 
Council as to who is responsible. 

4. As to any other matters that in their judgment should be 
inquired into, and report thereon, and they be empowered to go to 

any expense necessary to carry out this inquiry. 

T (The committee decided to recommend the Council to appoint 
some legal gentleman to conduct the inquiry. It was also decided 
that all evidence adduced must be given on oath. 

The E.L. Committee proposes that from October Ist the charges 
for electricity shall be reduced as follows:—For lighting, 4d. per 
unit, with а minimum payment of 13s. 4d. per quarter; for power, 
14d. for over 5,000 units pcr quarter, and for a less quantity 2d. for 
the first 2,500 units, and 14d. for the remainder. 


Shipley.—The School Board has appointed Mr. R. C. 
Quin consulting electrical engineer to supervise the carrying-out of 
an installation of the clectric light in the Central Schools. 


Spain.—A central electric lighting station has recently 
been Ope and put in operation in the town of Quintanar de 
la Sierra(Burgos province). Water-power is utilised. 


Stourbridge.—The U.D.C. is negotiating with the 
B.E.T. Company with a view to the transfer of the Council's prov. 
order to the company. 


Surbiton.—The Board of Trade has approved the agree- 
ment between the U.D.C. and Messrs. Callender's Cable and Con- 
struction Company, and the L. G. B. has sanctioned the necessary 
loan for the electric lighting scheme. 


Worcester.—The Electricity Committee has decided to 
supply energy for Coronation illumination purposes at a charge of 
1d. for ten lamps for three hours. 


ELECTRIC TRACTION NOTES. 


Ayr.—The Corporation electric tramways have now beeu 
running for six months. The receipts work out at about 74d. per 
car-mile; the total receipts amount to £3,554. 'The cost of the 
energy used is reported to be £617. 


Birkdale.—The first electric car for public service ran 
on March 27th. The Board of Trade have laid down that the 
maximum speed to be attained by the cars in Aughton and York 
Roads shall be 10 miles an bour; Weld Road, 6; and Lulworth 
Road, 4. The Birkdale District Electric Supply Company arc 
under penalty to provide current by June 30th, by which time it is 
probable the greater portion of the system will be in full working 
order. 


Bradford.— Bradford has adopted the way-bill system 
for checking the conductora’ receipts, has applied the qucue system 
to several routes with satisfactory results, and is trying on the tops 
of cars spring seats which double up perpendicularly when the 
pass3nger rises, and thus catch the minimum of rain. On Easter 
Monday the traffic receipts were estimated to reach £1,000. 


Burnley.—The new electric tramways which the Cor- 
poration have constructed from  Nelscn through Burnley to 
l'adibum were formally opened on March 26tb. The line is 
74 miles long, and the cost іх about £100,000, apart from the 
£53,000 paid for the old steam tramway. 


Darlington.—The Tramways Committee met last week, 
and considered the report of Messrs. Kennedy & Jenkin as to the 
form of electric tramways to be adopted, and the relative cost of 
tbe overhead and conduit systems. It was unanimously decided to 
recommend the adoption of the overhead system throughout the 
length of about 5 miles. The estimated cost of the lines, without 
including the purchase price of the old tramways (£7,500), was 
stated at about £90,000. 


Durban.—In Ше Va/ / (/overnment Gazette is published 
notice of application for a Bill in the Legislative Assembly to 
empower Sir Benjamin Wesley Greenacre, К.В., and other 
(specified) persons to construct a tramway to be worked by elec- 
tricity in certain streets of Durban. 


East Ham.—"he E. I. Committee has been asked by the 
West ITam town clerk whether the East Ham Council would be 
Willing to work the whole of the lines until their plaut is com- 


pleted. The West Ham Council proposes to proceed at once with | 


the construction of its liues. 


on these tramways during the Easter holidays :— 


Glasgqw.—The entirely new route of tramways between 
Glasgow and the neighbouring burgh of Rutherglen was to be 
officially opened this week. The fares of the whole system are 
being readjusted, and there is every probability of extending the 
4d. fare for a distance not exceeding two-thirds of a mile, and the 
14. fare for a distance not exceeding two and one-third miles on 
the average. These, however, are not vet officially sanctioned. 
There being considerable surplus power at the Pinkston generating 
station, it is under consideration for the tramways department to 
supply current to the lighting department. 


Halifax,—4As the result of a long inquiry by a sub- 


committee appointed to go thoroughly into the subject, the Elec- 


tricity Committee of the Corporation has decided that the charge 
for the supply of electricity for tramway purposes be 2d. per unit.’ 


Isle of Man.—Mr. W. H. Walker, liquidator and receiver 
of the Isle of Man Tramways and Electric Power Company, Limited, 
is to receive about £7,600 as remuneration for services in connection 
with the liquidation of the company named. The whole under- 
taking of the company realised about £304,0C0, on which the Clerk 
of the Rolls in the Chancery Division of the High Court, Douglas, 
on Wednesday of last week allowed 24 per cent. as the liquidator's 
remuneration. Mr. Walker was appointed receiver and manager of 
the company on June 21st, 1900, liquidator on July 11th, and 
receiver to the debenture holders on July 25th, 1900. 


Loughborough.—At a meeting of the General Purposes 
Committee of the Loughborough Town Council last week, it was 
resolved that the time given to tbe Loughborough and District 
Light Railway Syndicate, Limited, to decide whether they will 
accept the transfer of the electrical powers of the Corporation on 
terms to be settled, and subject to their carrying out concurrently 
their powers under the Light Railway Order, be extended to 
April 30th next. 


London Un ited.— The following figures show the traffic 


' 1901. 1902. Increase. 
Good Friday 119,665 149,782 аа 24,217 
Easter Monday 164,890 261,418 us 97,028 
Passengers 283,955 405,200 121.946 
Increase on 


August Bank Holiday. Easter Monday. 
1901. 1902. previous record. 
.. 218,000 961,418  .. 48,418 


Mersey Railway.—At last week's meeting of this railway 
company in London, the Chairman said that with regard to the 
accounts, there was only one matter to which it was necessary to 
refer—the cffect of the opening of the Birkenhead electrical 
tramways. The result had been to take away a certain amount of 
traflic that had hitherto travelled by the tunnel. This was one of 
the strong reasons which showed that it was essential for the 
company to abandon steam and take to electric traction on their 
undertaking. The loss of traffic could not be obviated until the 
company were able to give the public a better means of getting 
across the river. He entertained little doubt as to what would 
happen when they had the best means of crossing the river. 


Middleton. — The tramways of the B.E.T. Co. are 
now in full working order in this district. On the 8j miles of 
track 20 cars will be run, 10 of which have been supplied by the 
Brush Company, of Loughborough, and 10 by Messrs. Dick, Kerr 
and Co., of Preston. The latter firm have supplied all the trucks 
of the maximum traction type and the whole of their equipments. 
The Tidswell life guards with additional side guards are being 
used. The number of men it will be necessary to employ when all 
the cars are running is 80. 


Moville.—Application is to be made to the Irish Privy 
Council for a provisional order authorising the construction of an 
electric tramway from Derry to Moville. The route extends over 
some 18 miles, and engineers are engaged in survey and on 
the plans. It is proposed to generate electricity by turbines driven 
by water power.  Moville is an important calling place for 
American and Canadian liners, and it has no railway connection 
with Derry. 


Mytholmroyd.—The Mytholmroyd District Council has 
addressed complaints to the Halifax Corporation of false fire alarm- 
beiug given by the contact of tramway wires with fire alarm wires. 
It asks for payment of costa arising out of such false alarms. 


Oldham.—Plaus and estimates for а new car shed in 
Neville Strect, off Middleton Road, have been passed by the Tram- 
ways Committee. It is estimated to hold about 70 cara. Wallshaw 
Street car depot, which is to hold 70 cars, is nearing completion. 
The questions of commencing a parcel service on the trams and 
the issuing of contract tickets have also been discussed by the Com- 
mittee, but left over for further information and consideration. 
The general manager of the tramways views with disfavour the 
issuing of contract tickets, and states that there is only about onc 
other town using such tickets on its tramways. 


Russia.—The question of converting the horse and 
steam tramways in the city of Odessa into electric lines is at pre- 
sent under consideration. 


Sandwich.—4A Joint Committee has reported that it is 
desirable that the suggested light railway from Sandwich Quay by 
way of the Sandhills to the North End of Deal should be revom- 
mended to the two Councils for a'option, and the respective 
Councils be asked to authorise the Committee to engage the scrvices 


Passengers .. 
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of an expert at а cost not exceeding 50 guineas, to report upon the 
whole subject, this initial expense to be borne by the respective 
Councils in equal shares. The Sandwich T.C. has agreed to this. 


Sheffield.—A tramcar accident occurred on March 27th. 
A car containing 34 passengers was standing at the intake terminus, 
which is at the top of a long and severe hill. The driver was for 
the moment absent, and the conductor, being unaware of this, 
released the brake at the back of the car and allowed it to start. It 
rau down the hill 300 yd&, and, acquiring great speed, finally left 
the metals and dashed into the palisading surrounding a monu- 
mental mason's yard. Luckily no one was seriously injured. 


Swindon.— The T.C. intends to apply for sanction to 
borrow £36,000 for electric tramways. 


West Middlesex.—A conference of representatives of 
local authorities, held on 26th ult. at the Westminster 
Palace Hotel, attended by delegates from Heston, Isleworth, 
Twickenham, Ealing, Acton, Teddington, &c., approved of 
resolutions (а) to oppose the Middlesex County Couucil's Bill; 
(^) to recommend retention of leading counsel; (c) to form a com- 
mittee ; (d) to call the attention of the L.G.B. and Board of Trade to 
the fact that the Bill proposes an important alteration of the general 
law. 


Wolverhampton. — Mr. Henry Lea, M. I. C. E., of 
Bennett’s Hill, Birmingham, the expert appointed by the Corpora- 
tion to watch the working of the Lorain system of electric traction, 
as demonstrated on the experimental mile, has lately presented bis 
report to the Tramways Committee. It isaccompanied by diagrams 
showing sectional views of the track iteelf. Mr. Lea describes 
minutely every section of the system, the boxes, their purpose, and 
the manner in which they are disposed along the track; then he 
passes to an examinstion of those parts attached to the underside of 
the car truck, after which the working of the magnet skates carried 
on the car is dealt with. These are excited by magnet coils, of 
which there are 12, connected up in series, and arranged asa shunt 
across the 500-volt supply terminals. It is pointed out that the 
resistance of the 12 coils is such that they carry at 500 volte a 
current of 1:9 amperes. The coils are also wound with a 
larger wire, and this carries the current passing through the 
motors, by which means the more current the motors are using 
the more intensely the magnet skates are maguetised, and the 
more forcibly the carbon contacts are held together. The length 
of the magnet skates is about 17 ft., but they are not magnetically 
continuous, each being cut into six separate lengths, and duly 
magnetised by one of the dozen coils mentioned. The skates do 
not touch the street contact plates. It is what is called the collect- 
ing skate which touches the contact plates, picking up the energy 
which drives the car. At this stage Mr. Lea remarks:— 

“The motor and car construction generally being substantially 
common to all systems, I will not refer to it further than to say that 
if a car be fitted with the Lorain skates below, and with an ordinary 
trolley arm above, it can pass from the Lorain system to the trolley 
system, and vice versd.” 

Many details are given as to the carbon contact armatures, and 
Mr. Lea states that experiments were made to show the lifting power 
of the armature. Mr. Lea found that the armature was able to lift 
a weight of 4°64 oz. besides its own weight. The weight of the 
armature itself is 275 oz., from which it is deduced that the actual 
lifting effort is 169 per cent. in excess of what is required to just 
support the armature. The excess effort ensures the armature rising 
with the rapidity necessary for making the stud active by the time 
the collectiog skate arrives at the stad, or at all events, very shortly 
afterwards. Mr. Lea says:— 

“It is, doubtless, very important in actual working that the 
armature should risé promptly and with certainty, but it is far more 
important that it should fall promptly and with the utmost 
certainty, otherwise the stud will remain alive at 500 volts after the 
car has passed away from the stud. In this connection I regard 
simplicity of construction and absence of friction in working as of 
extreme importance. I therefore call special attention to the fact 
that in the armature box there is only one moving part, and that 
there is no friction. It is true that the iron armature, the copper 
ribbon, the brass mount, and the carbon contact piece comprise 
four pieces, but they are fastened together so as to constitute only 
one moving part. The armature and the bottom carbon contact 
rise and fall slowly under the guidance of the flexible copper 
ribbon, and there is therefore по friction between moving and 
stationary parts to cause wear and tear, or to impede the rise and 
fall of the bottom carbon when the magnet skate approaches or 
leaves the stud box. I think I am justified in saying that there is 
not even a remote possibility of the bottom carbon remaining in 
contact with the top carbon after the car has gone by." 

On the question of leakages to earth, Mr. Lea points out that salt 
should be used as infrequently as possible, as with cars running on 
tracks salted throughout there would be a considerable loss of 
energy. It is stated that the leakage to earth over the whole 
aystem, whether the cars are running or not, is very slight. The 
mean appears to be about 0'01 ampere for the length of seven- 
cighths of a mile of the experimental track; pro rata the leakage on 
11:375 miles would be about 0:13 ampere, which at 500 volts repre- 
sents л constant loss of only 0:37 E. H.P. over the whole system. 

Several short circuits were seen, these being caused hy pieces of 
: rap iron which had fallen from carts passing along Bilston Road. 
The scraps are picked up by the skates, but the interruption caused 
by a short amounted to а few seconds only. Had not the car 
lamps gone out the passengers would probably have been unaware 
of the occurrence. Mr. Lea states that such shorts“ are common 


to àll surface contact systems on roads used for similar traffic, and 
they do not appear to be of any practical importance. 

Attention was called to a weak spot in the underground cable—a 
joint—upon the soundness of which depends the exclusion of 
moisture from the cable terminal He regarded the joint with 
some suspicion. Time only could prove whether tbe material would 
satisfactorily safeguard the joint. The expert thought it would be 
& great improvement if the Callender troughs did not lie under 
the track concrete at all. 

He did not think that weather better adapted for the purpose of 
his inspection could have been desired. He saw the track in various 
conditions — from hard frost to slushy weather. In conclusion, Mr. 
Lea says :— 

"I wish it to be distinctly understood that I do not claim to 
have exhaustively investigated the Lorain system, or to be in a 
position to predict its ultimate success or failure. I do not think 
that it is possible for any expert to attain such a position by look- 
ing at the system for something less than 30 days. I have called 
attention to all the points which have presented themselves, and I 
have already addressed a letter to you stating that I have not been 
able to discover any inherent defects which should prevent the 
Corporation from authorising the contractors to complete the equip- 
ment of the remaining 11 miles of route. That letter I now con- 
firm, but I consider that the utmost care and most careful observa- 
tion, and the keeping of the fullest possible records during the 
succeeding 12 monthe’ trial of the system will be neeessary in order 
that a definite conclusion may be arrived at by the time that period 
has elapsed. I regard the period of 12 months as being all too 
short for a complete investigation into the practicability of any 
surface contact system, beset with difficulties as it undoubtedly is.” 

Mr. C. E. C. Shawfield, the Corporation electrical engineer, has 
also issued a report on the 30 days’ workiug of the Lorain surface 
contact system. He states :— 


Commercial operation of the experimental line was commenced on Thurs- 
day, February 6th, about noon, a ten minutes’ service being established with 
two cars, and maintained up to the present date. A third car has been run for 
a few hours on Saturdays and Sundays, and at times of heavy traffic. 

The following are the particulars of the car mileage, &0., run up to 11 p.m., 
Friday, March 7th :— - 


Passengers carried .. "m T ss ie es .. 49,892 
Receipts.. ee ee ee ee о 6 ee ee ee £905 16s. 
Car-miles run ee ee oe ee oe ee ee oe 298 
Receipts per car-mile is vs 5% zs es .. 11494. 
Number of double journeys run .. sx is a .. 2,864 
Number of journeys lost vis gs Е ee .. 110 
Percentage of journeys lost 455 se T ee .. 44 per cent. 


i ane causes which led to the losing of 110 double journeys may be olassified as 
OHOWS :— : 

Fifty-one journeys were lost on Saturday, February 8th, when the rails were 

blocked by snow owing to salt not having been used. 

Forty-two journeys were lost owing to the necessity of taking the cars into the 

depot for repairs and adjustments of collecting skates, gearing, brakes, &c. 

Seventeen journeys were lost from various causes, such as defective paving, 

cars being delayed for experiments, heavy fog, &c. 

During the 80 days’ test I have carried out a series of experiments to obtain 
information on the following poe 

The mechanical strength of the boxes and their behaviour when subjected to 

abnormally heavy vehicular traffic. 

The capability of the system to meet large demands for power without break. 

own. 

The effect on the system of heavy surface leakage. 

The risk of electric shock to pedestrians or horses. 

The tests that I applied were purposely made of an abnormal! character, and 
the conditions produced thereby were very much more severe than any that 
could arise in ordinary working, but in no case did the A application of 
any test produce any visible effect on the system, or reveal any inherent defect 
therein. « 


The details and results of these tests have already been reported 
to the Committee, but Mr. Shawfield appends a summary of them to 
his report as follows :— 


TEST oF MECHANICAL STRENUTH OF BOXES. 


On Wednesday, January 29th, the 15-ton steam roller was run up and down the 
centre of the track the whole of the afternoon, either one or two wheels being 
constantly ranning over the boxes. Pieces of granite and cubes of iron were 
placed on the granite edges of the boxes, to concentrate the weight of the roller 
thereon, and to ascertain the crushing strength of the granite. The pieces of 
stone were in every case smashed by the roller, and the blocks of iron were 
visibly flattened, but very little damage was done to the boxes, some of them 
being unaffected, and others more or less chipped. 

A similar experiment was made on Friday, february 21st, the 15-ton steam 
roller being run 20 times over a set of 11 boxes in front of the car shed, the 
boxes being carefully measured both before and after the test. All the boxes 
moved more or less, and sevcral of them showed a slight permanent set or 
depression. The wood paving and rails were also visibly depressed by the 
action of the roller. On taking up the paving round one of the boxes, botn the 
concrete itself and the granite box were perfectly sound and undamaged. 

A traction engine, drawing а 28-(оп fly-wheel, has also traversed over a portion 
of the track, but withou* damaging any of the boxes. 


TEST or Capacity TO MEET HEAVY DEMANDS FOR POWER. 


On Friday, January 81st, two cars were coupled together, and one car 
arranged to draw the other as a trailer, the brakes being put hard-on on both 
cars, 

Two trips were made under these conditions, and the current required by the 
cars varied from 100 to 125 amperes, which is equivalent to from 65 to 81 B. H. v. 

I should consider that this demand for power is very much in excess of any- 
thing that would occur under working conditions. . 

A similar test was made on Wednesday, l'ebruary 19th, but, owing to the 
greasy condition of thc rails, it was not possible to get anything like such & 
heavy load. 
Test FOR Вгаклск LEAKAGE. 

Portions of the track in the vicinity of points and crossings were heavily salted 
for three days, and at the time of the test а fresh layer of salt was put down and 
moistened with water. Under these conditions the amount of leakage varied 
from 1 to 10 amperes per car. No noticenble effect was produced on the carbon 
contacts by the breaking of the leakage current. 


Continuing his report, Mr. Shawfield says:— 


Each box has heen tested daily during the 80 days with a delicate instrument 
to nscertain whether there was any trace of electrical pressure on the top plate 
after the cars had passed over it, but in every case the boxes were found to he 
perfectly ** dead," except in two instances, where а very slight pressure of rather 
less than one volt was discovered, this being due to the presence of a little 
moisture hetween the cup and the insulating dope, | 

It should be noted that many of the boxes in the Bilston Road were put in 
during the very wet and stormy weather just before Christinas, and some ol 
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them were flooded with water before they were sealed up and finished. This 
water was not in all cases properly dried ont, and in consequence of this, when 
current was first switched on the system seven boxes were found to be alive at 
pressures varying from 1 to 100 volts. 

Since the line has been completed, however, and open for traffic, no box has 
pees found “alive ” sufficiently to communicate any shock to human beings or 
animals. 

The chief trouble that has arisen in connection with the operation of the line 
during the 30 days’ trial has been that the cars have frequently lost tbe current 
at certain places along the line, and have been unable to pick it up again until 
pu hed a'one for a few feet by hand, or assisted by another car. This trouble 
ar'ses from three sonrces : — 

Firstly— The extreme unevenness of the qe along the track, the setts 
being in some cases higher than the tops of the boxes, and consequently pre- 
venting the collecting skate from making contact therewith. 

Secondly—Certain of the boxes have been set a little too low, and are conse- 
quently missed by the collecting skate. 

Thirdly—The collecting skate on the car becomes bent and distorted and fails 
to make proper contact throughout its whole length. | 

Another source of trouble that has been experienced, is the rapid wearing 
away of the collecting skates, - 

This is almost entirely due to the unevenness of the paving, the granite setts 
coming in contact with the skate, and cutting long strips cf metal therefrom. 
I think, however, that an improvement could be effected in this direction by an 
alteration in the design of the skate. Under present conditions the life of a 
skate is only between 800 and 400 car miles, and consequently the cost of re- 
newals is rather a serious matter, being something like 4d. per car-mile. 

A considerable number of short circuits have occurred every day, caused by 
the pieces of scrap iron which are constantly being dropped on the track. I do 
not, however, regard this as being of any serious importance. 

The atmospheric conditions during the 30 days’ trial have been severe and 
varied. During the first fortnight there was a large amount of frost and snow, 
and latterly there has been a considerable quantity of rain. Mud and slush 
have been plentiful throughout nearly the whole of the trial. 

Having regard to the fact that I have been unable to discover any inherent 
defect in the system during the 30 days’ trial, I am of opinion that the Cor- 
| oration are quite justified in instructing the contractors to proceed with the 
equipment of the remainder of the 11:375 miles of single track. ` 

I wish it to be distinctly understood that this report, together with all facts, 
figures or opinions expressed therein relates solely and entirely to what has 
'eenrred. during the 30 days’ trial which has just expired, and is not inter ded 
to deal in any way with the general question of the ultimate success or failure 
of the system. 

As I have previously stated, it is impossible for me to say anything on that 
s ibject until I have seen the system in regular commercial operation for at 
least a year, and I would add that I consider the only practical basis on which 
n definite opinion as to the merits or demerits of the system can be formed, is 
its ability or otherwise to successfully withstand the heavy traffic of the 
approaching summer, and the frost, snow and mud of the winter 1902-9. 


Woolwich.—The M.B.C. has informed the L.C.C. that 
it is prepared to pay one-third of an amount of £6,500 needed to 
a^quire property to widen Wickham Lane to 50 ft. throughout for 
tramway purposes. The total cost of the widening will be about 
£36,000. 

Wycombe.—A deputation from the Electric Lighting 
Company was recently to wait upon the Electric Light Committee 
of the Corporation on the subject of an electric tramway scheme 
which the company has proposed. 


ELECTROMOBILE NOTES. 


The Ajax Electric Runabout,— Our illustration from 
the Scientific American shows a ty pe of electric motor car character- 
istically American, with a packing case for the battery, mounted 
on a tubular running gear of four wheels, and one motor driving the 


THE Ajax ELECTRIC Rv NaABOUT 


live back axle with its two rear wheels through a differential or 
‘ jack-in-the-box” gear. Simplicity itself, but not elegant, and of very 
doubtful safety and durability. The battery carried on the high 
double elliptical carriage springs makes the whole carriage, to use 
a nautical expression, very tender," in other words, top heavy. 
There are only 12 cells in the battery, and the total weight of the 
vehicle with the battery is stated to be about 1,000 lbs. This 


, 


carriage is very similar to the Baker runabout electric саг 
the one that ran 1874 miles on one charge, round and round 
the boulevards of Chicago. The controller used in this car js 
a special adaptation of an old type, with supplemental carbon con- 


tacts for breaking the circuit at the changes, hardly necessary at all 
with only 12 cells. Carbon-breaking contacts are almost entirely | 


discarded for motor car controllers in this country. 


Dynamo with Distended Fields.—Messrs. Reid and 
Shepherd have recently patented the use of hinged pole shoes, 
which, they say, under centrifugal action, open or close asthe speed 


of the dynamo is increased or reduced, to give a practically constant 


E. M. F. at various speeds. The small dynamo they have experi- 
mented with weighs about 11 lbs., and gives an output of approsi- 
mately 4 volts, and 6 to 8 amperes, at speeds from 25 to 1,00 
revolutions per minute. The armature of this dynamo, in ordinary 
use, remains stationary, whilst the fields revolve and carry the 
brushes.’ For use in petrol motor cars supplying the electric current 
for the sparking ignition in place of accumulators, the inventor: 
have devised a special means of revolving the armature by hand in 
the reverse direction to the fields when starting the petrol engine; 


at that time the fields are only revolving at their slowest speed, and 


nre therefore in the closest proximity to the armature. This is an 
interesting departure, but owing to the inefficiency of the moving 
magnetic joint, and the difficulty of adjusting the reaction springsto 
give a constant pressure, there is grave doubt as to whether any 
such centrifugal action would result, except in the case of the 
smallest type of dynamo having pole shoes of small mass and low 
magnetic permeability. 

Motor Car Exhibition. — The Automobile Clnb's 
exhibition of motor cars is to be held at the Agricultural Hall from 


Aprill9th to April 26th, and promises to be of very special interest. 
Some hundreds of motor cars will be on show, and the large arena 


will be entirely used for carriages on view, and not, as in former | 


exhibitions, as a running ground. The show will therefore be more 
on the lines of the great shows held by the Automobile Club of 
France, in Paris. Messrs. Cordingly have the business management 
of this exhibition as hitherto, but their connection with the Auto- 
mobile Club's exhibition will probably cease after this show. 
Messrs. Cordingly have given notice of its termination in six 
months, as agreed between themselves and the committee of the 
club. A meeting of manufacturers and sellers of motor cars was 
beld at the club on the 20th of last month, at which the question of 
future exhibitions was discussed. Amongst the firms of electric 
motor car manufacturers who attended were the British Electro- 
mobile Company, Limited, the City and Suburban Electrica 
Vehicle Company, Limited, the Electric Motive Force Company, 
Limited, and the National Motor Carriage Syndicate, Limited. It 
was decided to appoint a committee of 24 of the manufacturers 
representatives to meet the Committee of the Club and settle as to 
future shows. 16 is to the interests of the Automobile Club to run 
the show for the mutual benefit of the club, of which most of the 


manufacturers are members, and of the trade generally, and thus 


adopt the policy of “The Automobile Club of France." 


Electric Kitchen Cars,—The Distributing Kitchens, 
Limited, are inaugurating a service of kitchen cars for distributing 


cooked and other food in London, and as an electrical vehicle bas 


special advantages—no heat, smeil or grease—over other motors, it 
is considered they will be used exclusively for the p of the 
company. A light delivery van, weighing complete about 24 cwt., 
will run at eight milesan hour for 30 miles on one charge of energy, 
and is quite easily obtainable, thoroughly reliable and economical 
in use. 


TELEGRAPH AND TELEPHONE NOTES 


Cape to Cairo Telegraph.—The Berlin correspondent 
of the Standard says that according to Mr. Codrington's statement 
during his recent visit to Berlin, the change of the ronte of the 
German section of the Trans-African Telegraph from Capetown to 
Cairo to run as direct as possible to the south-west corner of Lake 
Victoria, is almost exclusively due to the completion of the 
Mombassa—Uganda Railway. The transport of the material 
necessary for laying the wire can now be accomplished at à much 
lower cost and much more speedily, as far as Lake Victoria by rail 
and thence to the western shore of the lake by ship, than ws: 
formerly expected. 


Hastings Telephones.—Mr. Bennett's report has been 
received by the T.C. Telephone Committee. 1,5 0 lines are proposed 
and a capital outlay of £19,000. The suggested tariffs are £5 15s 
per annum for unlimited service, or £3 103. per annum with a toll 
of ld. per call. The report recommends the Corporation to apply 
for a license, and concludes :—“ With the advantages of unlimi 
underground construction, metallic circuits, modern instruments, 
and ready-made wayleave facilities, which would lie with the Cor 
poration, doubt as to thethorough success of the undertaking cannot 
be reasonably entertained. The application of the tariffs I have 
proposed would certainly result in a substantial yearly profit, which 
could either be devoted to relieving the rates, or to a further 
reduction in telephone charges." 


Pacific Cable.—The Postmaster-General of New Zealand 
telegraphed to Mr. Chamberlain on March 26th, notifying the 
completion of the first section of the Pacific cable, connecting New 
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Zesland with Norfolk Island and Australia. The Postmaster 
said:—“ I send you the first message, and hope by the end of the 
vear to have the satisfaction of cabling you via Vancouver.” Mr. 
Chamberlain, in reply, telegraphed to the Governor, the Earl of 
Ranfurly, expressing thanks and appreciation for the “ honour of 
receiving first message sent over Australasian section,” and sharing 
the “hope for speedy completion of project of such importaace 
aud significance to whole Empire.” | 


Telegraphic Interruptions and Repairs :— 


CARLES. ` INTERRUPTED, REPAIRED. 
Latakia-Cyprus .. T ye sa "T . June 90, 19899 .. Фә 
Alexandria-Larugca .. a Р - .. Jan. 19, 1902 x 23 


.. March 17, 1902 .. 
.. Feb. 26, 1909 .. 
‚ March 8,1902 .. 
.. March 18, 1902. 
. March 18, 1902 .. 


Assab-Massowah is 
Perim-Obock  .. is 
Cayenne-Pinheiro 

Colon-Jamaica .. oe 
Zanzibar-Mombassa .. 


LANDLINES :— 
“ Fia Hanekin “ on Persian territory .. .. Feb. 94, 1900 oe 
Communication with Baranquilla and Cartagena Dec. fl, 1900 — .. T 
Guanta-Barcelona ba d y INT .. March 17, 1902 .. $a 
Berlin-Versovic .. .. March 51, 1903.. 


Telegraphists for Africa.—The Daily Mail says that 
situations are offered by the Director of Military Telegraphs at 
Pretoria to men employed in the telegraph department of the Post 
Office who are willing to take service in the Transvaal. Candidates 
must be over 18 and under 25 years of age, unmarried, and prepared 
to sign an agreement to remain in the Colony for two years. They 
must join in all cases in the second class at + 20 a year, rising by 
annual increments of £15to £305. If promoted to the first class they 
will be paid £320 a year, rising by +20 yearly to £420. Service in 
the British Post Oftice will count towards their pensions. 


Wireless Telegraphy.—The Times Berlin correspondent 
says that the question of wireless telegraphy has been receiving the 
serious attention of the German Government. It is said that the 
Imperial authorities have already discussed the matter, and a scheme 
is under consideration in accordance with which the chief commercial 
nations, especially England, France, and the United States, will be 
invited to send representatives to an international congress, the 
object of which will be to arrive at an agreement forbidding the 
establishment of any monopoly in wireless telegraphy on the high 
seas. This step, it is stated, is the direct consequence of the 
refusal of the Marconi station on the Nantucket lightship to euter 
into communication with the Deufschland during its homeward 
journey with Prince Henry of Prussia on board. 

A London evening paper reports Mr. Marconi as saying that the 
Slaby-Arco system of wireless telegraphy infringes his patenta, and 
declaring that he would appeal to the Courts in Germany, but for 
fears of the partiality of German judges. He asserts that he will 
prevent the establishment of any Slahy-Arco stations on British or 
American territory. 

The Morning Post says that the Washington Administrition has 
«viven no definite reply to the German proposal, but the President 
bas directed General Greely. the chief of the Army Telegraph 

zureau, to investigate the matter and report thereon. 

A later statement says that "The company working the Braun 
sytem of wireless telegraphy is reported to have brought an action 
against the Slaby-Arco company for alleged iufringement of patent 
rights, and to be claiming that both the Slaby and Marconi systems 
have copied their closed circuit oscillation methods. Mr. Marconi 
is said to have replied to this that his system was perfected four 
years before the Braun system.” ` 

It is also reported that Mr. Marconi has applied to the Soudan 
Government for permission to introduce his system of wireless 
telegraphy in the Soudan. 


Prof. Slaby denies the statement that he based his wireless tele- | 


graphy system on any inspection of Mr. Marconi's experimoatas, 
which at the time of the inspection were incomplete. 

Dalziel's Tunis representative says that the arrival there of the 
French flagship St. Louis and the destroyer Dunois has resulted in 
the discovery of a private wireless telegraphic apparatus belonginy 
io а resident. The two ships endeavoured to communicate with 
the shore authorities, but their messages were intercepted by the 
instruments of the gentleman in question, who subsequently made 
himself known, and declared that he had fitted up the apparatus 
with the object of attempting to surprise the messages exchanged 
bet ween foreign men-of-war, and particularly the British. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Bareelona.—April 7th. The Port and Docks Board of 
Barcelona wiil on this date consider tenders for supply and instal- 
lition of machinery, geared by electricity for the loading and un- 
loadiog of merchandise, and the establishment of the necessary 
conduits, as well as the installation of electric light. 


Bermondsey.—April 14th. Arc lamp carbons, meters, 
oils, incandeseent lamps, cables, meter-boards and stores for the 
electricity and destructor works. See “ Official Notices" March 
23th. 

Bexley.—April 21st and 28th. Tram rails, fishplates, &c., 
also engines, alternators, and dynamos, for the U.D.C. See 
“Official Notices" March 28th. 

Bolton.—April 10th. Materials and stores for the 
Electricity Department. See Official Notices to-day. 


Brighton.—April 14th.  High-rate discharge battery, 
reversing booster and switchgear, for the electricity department. 
Sce “ Official Notices " this week. 


Bristel.—April 7th. The Electrical Committee wants 
teaders for a 210-Kw. dynamo (for immediate delivery). Particulars 
may be obtained from Mr. H. Faraday Proctor, City Electrical 
Engineer. 


Burton-on-Trent. — April 22nd. The Corporation 
wants tenders for the construction of about 5} miles of route, single 
line with passing places; consulting engineers, Messrs. K incaid, 
Waller & Manville. 


hevonport.— April 16th. Permanent way, bonding, 
&c., for over three miles of track for the Corporation. See 
‘Official Notices" March 14th. 


Dundee.—April 14th. Motor equipments and bogies 
for single deckers. See Official Notices" to-day. 


Dundee,—April 24th. Triple-expansion 
750-kw. dynamo for the electricity department. 
Notices " to-day. 

Falkirk.—April 12th. Three 100-K w. steam dynamos 
(vertical enclosed high speed engines) for the electricity scheme. 
See “ Official Notices " March 28th. 


Glasgow.—April 7th. The Parish Council wants ten- 
ders for electric wiring. Specification, &c., on application to the 
engineer, Mr. W. Arnot, 79, West Regent Street, Glasgow (deposit 
one guinea). | 

Glasrow.—April 21st. Concentric and single main 
cables for electricity department. See ''Official Notices” to-day. 


Hackney.—<April 9th. Three water-tube boilers, water 
softener, &c., for the electricity works. See “ Official Notices 
February 28th. 


Halitax.—The Electricity Committce have this week 
decided to invite tenders for additional plant required for next 
winter. The estimate prepared by the Committee is as follows :— 
Two boilers, 3,200 ft. heating surface, £1,500; two superheaters, 
£220: two chain grate stokers, £320; steam pipes, £160; two 200- 
Kw. rotary converters, £2,000; seven 75-Kw. transformers £1,115 ; 
one high-pressure switchboard, £350 ; one low-pressure ditto, £225 ; 
cable, £100; contingencies, 4275; total, £6,275. 


Italy.— April 8th. Tenders are being invited until 
April 8th by the municipal authoritics of Maddaloni (province of 
Caserta) for the establishment of a central electric lighting station 
in the town. 


London.—April 17th. 
electric lighting of Scotland Yard Fire Station. 
Notices " to-day. 

London,—April 22ud. The J. . C. C. wants tenders for 
48 miles of extra-high-pressure three-core lead-covered paper- 
insulated cables; 87 miles of low-pressure single ditto; and 14 
miles dry core telephone cable for the tramways. See “ Official 
Notices " to-day. 

London.—April 23rd. High and low-pressure switch- 
boards at the Grove Road generating station of the Central Electric 
Supply Company. See “ Official Notices” March 28th. 


Maidenhead.—April 4th. 
are wanted by the E.L. Committee. 
21st. 


Manchester.—April 10th. Coal and ash conveyors for 
the electricity department. See “ Official Notices” March 28th. 


Mansfield.—May Ist. Pipework, valves and tanks for 
the electricity works. See Official Notices to-day. 


Oldham.—April 9th. — Electrical equipment of the new 
car depót at Wallshaw for the Corporation. See “ Official Notices ” 
March 28th. | 


Penang.—April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booster, switchboards, batteries, cables, 
junction boxe», arc and glow lamps, posts and accessories, for the 
commissioners of George Town. See our Official Notices“ March 
14th. 


Rathmines,—April 24th. 300-KW. steam dynamo, 
switchboard and mains. See Official Notices” March 21st. 


Rochdale. — April 8th. “Free or assisted" wiring 
proposals are wanted by the Corporation. See Official Notices 
March 28th. | 

Rotherham.—April 23rd. Rolling stock, overhead 
work, and permanent way, for Corporation electric tramways. See 
" Official Notices” March 28th. 


Southampton.—April 5th. Boilers, mains, conduits, 
economiser, crane, and machine tools for the Electricity Department. 
See Official Notices" March 21st. 


Southend.—<April 8th. Balancer, 
generator, and battery switches for the Corporation. 
Notices” to-day. | 


engine and 
See “ Official 


The 1. . C. C. wants tenders for the 
See Official 


* Easy wiring“ proposals 
See Official Notices" March 


boosters, motor- 
See “ Official 
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Spain.—April 15th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until April 15th, for the 
supply of 30,000 zinc cylinders for telegraph purposes. Particulars 
may be obtained from, and tenders are to be sent to, La Direccion 
General de Correos y Telegrafos, 10, Carretas, Madrid. 


Spain.—April 20th. The B. of T. Journal last week 
contained notice of a call for tenders to take over and work the 
electric light installation of the town of Irin, which was unsuccess- 
fully offered some months ago. Particulars at the B. of T. Offices. 


Swindon.— April 23rd. Feeder and distributing cables, 
conduits &c., for electric lighting. See '' Official Notices" to-day. 


Sydney.—May 7th. Messrs, Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 
alternators, battery, motor- generators, stationary transformers, 
switchboards, &c. See ‘Official Notices" March 21st. 


Trowbridge.—April 30th. The U. D.C. is open to 
receive applications for a lease of its electric lighting powers. 

Warrington.— April 9th. Steel rails and permanent 
way work, also overhead equipment for Corporation tramways. 
See “Official Notices " March 14th. 

West Hartlepool.—April 30th. 200 to 250-kw. 


engine and dynamo for the electricity works extensions. See 
" Official Notices to-day. 


CLOSED. 


Aldershot.—The Т.С. has accepted the schedules of 
Messrs. Venner & Co., for the supply of electrical meters, of tlic 
Reason Manufacturing Company for maximum demand indicators, 
and the Rochdale Electric Company for prepayment meters. The 
committee only proposes at present to spend about £440. 


Barking.—The following tenders have been accepted by 


the Council for extensions to the Barking Electricity Works; 
engineer and manager, Mr. A. Hugh Seabrook :— 


250-kw. steam dynamo (119 tenders) Messrs. Allen, with 
Siemens dynamo. 


Switchboard extensions (11 tenders) Messrs. Dick, Kerr & Co. | 840 
Water meters (8 tenders) Messrs. Glenfield & Kennedy .. T 62 
Economiser, Messrs. Babcock & Wilcox, Limited.. En - 287 


The Council have applied to the L.G.B. for sanction to the 
borrowing of £7,570 for electricity works extensions as per engineer's 
estimate, as follows :— 


Buildings ee ee ee ee ee ee ee ee ee £375 

j Generating plant ee ee ee ae se ee ee ee 4,712 
Distributing „, ә Ps v) $a ә A is 6 2,455 
Loan cost, &c. ee ee ee oe se ee ee ee 28 
Making .. .. £7,570 


Barnstaple Tenders.—In reference to the Barnstaple | 


tenders which appeared on p. 478 of our March 21st issue, Messrs. 
Sir W. G. Armstrong, Whitworth & Co., Limited, write pointing 
out that their price was for combined sets including balancing 
apparatus, centrifugal pump, boosters, spare armature and oil 
filters, and not simply for dynamos as stated. 


Llandudno.—The D.C. has accepted the tender of 
Messrs. Babcock & Wilcox, for £1,964, for two boilers and steam 
pipes. 

Manchester.—The Manchester Evening News mentions 
that the “ British Thomson-Houston Company, Limited, Head 
Office and Works, Rugby, have obtained the contract for 205 elec- 
trical equipments for the cars of the Manchester Corporation 
Tramways.” This is, we believe, the largest contract for tramway 
equipments given at one time by any Corporation in the United 
Kingdom. The 205 equipments represent 410 elcctrical motors 
which are to be of the well-known British Thomson-Houston 
Company’s G.E. 52 and 54 type, the controllers being of the same 
company’s B. 3 type. We understand that there was severe com- 
petition for this contract. 


Southend.—The British Power and Traction Company 
is to supply accumulators for the Corporation electric lighting 
works at £1,511. 


= 


FORTHCOMING EVENTS. 


Monday, April 7th.—At 5 p.m. General 


monthly meeting. 

Tuesday, April 8th.—At 8 p.m. Institution of Civil Engineers. 
Meeting. Paper to be further discussed :—'' Sub- 
aqueous Tunnelling through the Thames gravel: Baker 
Street and Waterloo Railway,” by A. H. Haigh. 

At 8 p.m. Institution of Electrical Engineers (Glasgow 
Section). Meeting at the Institution of Engineers 
and Shipbuilders in Scotland, 207, Bath Street. Paper 
on “ Notes on the Testing of Tramway Motors, and an 
Investigation into their Characteristics,” by M. B. 
Field. 


Royal Institution. 


Wednesday, April 9th.— At 2.30 p.m. Institution of Civil Engi- 
neers. Students’ visit to Messrs. Doulton & Co.'s 
works, Lambeth. 

Thursday, April 10tb.— At 8.0 p.m. Institution of Electrical Engi- 
neers. Meeting at the Institution of Civil Engineers. 
"Problems of Electric Railways," by J. Swinburne 
and W. R. Cooper. Discussion. 

Friday, April 11th.— At 8 p.m. Electro-Harmonic Society. Smok- 
ing Concert (last of the season). See ‘ Notes” 
columns. 

Wednesday, April 23rd. — At 8 p.m. Institution of Civil Engi- 
neers. Special meeting. Tenth James Forrest 
lecture, by Sir William C. Roberts-Austen, on“ Metal- 
lurgy in Relation to Engineering." 


NOTES. 


The Lightning Research Committee.—This Com- 
mittee, which was organised in January, 1901, for the purpose of 
obtaining accurate records of the action of lightning strokes on 
buildings, with a view to improving if possible the means of pro- 
tection, has enlisted the services of over 200 competent observers in 
the United Kingdom and a considerable number abroad. The 
heavy thunderstorms of last year afforded observers numerous 
opportunities of investigating and recording, upon lines laid down 
by the Committee, the damage caused by lightning to buildings 
within their area of observation. The net result so far is a series 
of some 70 or more trustworthy records made by persons on the 
spot and as nearly as possible at the time of occurrence. Supple- 
mented as they in many cases are by information on points pertinent 
to the inquiry, these records furnish promising material for the 
Committee to work upon when sufficient data bave been collected 
to enable them to formulate their conclusions.” Particularly 
interesting and helpful are the photographs, plans, and sketches 
which illuetrate some of the records. Photographs are often found 
to reveal conditions which verbal description fails to represent, or 
which would pass unnoticed except by the expert. The Committce 
therefore make a point of getting photographs immediately 
after the occurrence of a disaster in cases of import- 
ance. Out of 60 cases tabulated by the Committee 
up to the end of December, 1901, no fewer than 12 relate to 
buildings fitted with some form of Jightning conductor. As regards 
the system recommended by the Lightning Rod Conference of 188?, 
data to hand are not at present complete enough to afford a 
practical test of its efficacy. The recently issued report, however, 
of H.M. Inspectors of Explosives goes to show that the system has 
been found wanting, and that there is ample justification for the 
present inquiry. Commenting upon recent accidents caused by 
lightning to the factories of the Nobel Explosives Company at 
Krummel and Hamm, Germany, the Inspectors state that “these 
accidents have done much to confirm a feeling of distrust which has 
for some time been growing in our minds as to the absoluteness of 
the protection afforded by conductors erected in accordance with 
specifications laid down by the Lightning Rod Conference of 1882 ; 
and they go far to confirm on a large scale the interesting ard 
instructive laboratory experiments of Dr. Oliver Lodge.” 


Motor Speed Trials.—A large number of members of 
the Automobile Club renewed their acquaintance with the county 
of Norfolk during the Easter holidays by a tourto Cromer. By 
permission of Lord Suffield, some speed trials took place on Satur- 
day in Gunton Park before a large and fashionable gathering. 
There were between 50 and 60 motor cars and motor cycles of 
almost every description in the park, but only 20 motorists ёо К 
part in the trials. The course, along a road in the park, was marked 
off for a flying kilometre and a flying mile, with several sharp 
corners and inclines. The actual speed results will not be made 
public until the Whitsun outing of the club, but it was ascertained 
that the more powerful motors attained as high as 60 miles an hour. 
Mr. 8. Е. Edge’s 50-н.р. Napier did the highest speed. Among the 
visitors were Mr. R. Wallace, chairman of the club, with a Motor 
Manufacturing Company’s car. The Panhard type was represented 
by Mr. Harvey du Cros on a 16-H.P.; Mr. J. E. Hutton, 10 R..; 
Mr. E. de Wilton, 7 н.р.; Mr. К. Bird, with a 24-H.P. Morse, and 
Mr. Graham White, 10-н P. Morse; Mr. W. D. Astell and Mr. C. L. 
Freestone each with a New Orleans; Mr. J. A. Holder on a high 
power Lanchester; Mr. G. Н. Burford, 24-н.Р. Milnes. In addition 
there were two Meisse steam cars, the only two of their kind inthe 
United Kingdom. The smaller of these did 1 mile in 2 minutes 
5 geconds. 


Battersea Polytechnie.—4A conversazione was held in 
the engineering department on Saturday, March 22nd, to mark the 
opening of new engineering rooms, and in connection with the 
Polytechnic Engineering Society.. A recent extension of the 
building has given new laboratories for mechanical and electrical 
engineering and more drawing office and workshop accommodation. 
During the evening a meeting was held, when Sir Alexander Binnie 
formally declared the rooms open and spoke of the value cf 
technical training to the young engineer. Among those who also 
took part in the meeting were Mr. Charles Hawksley, the President 
of the Institution of Civil Engineers; Sir John Jackson, the Presi- 
dent of the Institution of Junior Engineers; Prof. Unwin, F. R. S.; 
Dr. Garnett, secretary of the Technical Board ; and Principal Wells. 
The expense of the building and equipment has been met by grants 
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from the Technical Education Board of the London County Council. 
The conversazione was very largely attended, and included an 
interesting exhibition of engineering machine tools and other 
apparatus lent by different makers, and a good collection of models 
lent by the Society of Model Engineers, the Electrical Company, 
Limited, Mesers. B. J. Hall & Co., the Daimler Motor Company, the 
International Pneumatic Tool Company, Limited, Messrs. C. A. 
Parsons & Co, engineers, Mr. W. H. Harling, Messrs. Smith and 
Stevens, Prof. W. E. Dalby, M.A., Messrs. Charles Nurse & Co., 
Messrs. Charles Churchill & Co. 


The Erith Engine.—We have received a copy of a 
report by Prof. Ewing on tests made by him on a steam engine at 
Messrs. Easton & Co.’s works at Erith. The engine was only small, 
of triple expansion type, running at 400 revolutions per minute. 
It has three cranks, and two cylinders over each crank, or six 
cylinders in all. Steam first enters one of the upper cylinders, 
passes to the other two upper cylinders, which act as intermediates, 
and finally to the three low pressure bottom cylinders. All the top 
cylinders are 12 in. diameter, and the lower cylinders are 16 in. 
diameter; the stroke of allis 8 іп. The cylinder ratios are thus 
about 1: 2: 5:3. The steam valves are of piston type, in three 
lines, with a cut-off valve to the H.P. cylinder, automatically con- 
trolled frum a shaft governor. Positive oil-pump lubrication is pro- 
vided in enclosed casing to crosshead, pin, and shaft hearings. 
The engine is double acting, and was run with a surface condenser 
апа air pump, which required 44 Kw. to drive it. Tbe special point 
was the high superheat on the Schmidt system. The superheater 
was in the boiler flue. Close to the engine the temperature ranged 
from 350° C. up to 380° O., or from 662° to 716° F., with a pressure 
of 130 lbs. per tq. in., the saturation temperature being 356° F., so that 
the superheat ranged up to 360° F. Of this about 115° to 120° was 
given up to the low pressure steam in the receiver, and the highest 
temperature that reached the high pressure cylinder was only 600°. 
Four trials were made at 41:2, 67:3, 104 and 1402 xw. output, 
лпа showed a steam consumption per Kw.-hour of 244, 20 3, 18:5 
and 18 3 lbs, the stop valve temperatures being 666^, 694", 700° and 
709° F., and steam entering the Н.Р. cylinder at 559°, 5€8", 581° 
and 601°. Steam left the I.P. cylinder at 245°, 250°, 263° and 286^, 
but was heated up before entering the I. P. cylinders to 345^, 363°, 
380° and 397°, or very considerably superheated. In fact, at no 
point was steam wet or not superheated, but we should like to have 
bad the temperature of the final exhaust. In no case was the 
vacuum so high as 24 in., and from 140 to 104 kw. the steam con- 
sumption was practically identical, and not above 184 lbs., which 
probably represents not more than 111 lbs. per I.H P.-hour, a suffi- 
ciently good result. The overall efficiency appeared to be 83 per cent. 
at maximum load. ‘The results show what can be expected from the 
judicious application of superheated steam, whereby alone the mis- 
chievous actien of the interior cylinder surfaces can be successfully 
combatted. The employment of the receiver as a moderator of the 
high intensity of superbeat and its transfer to the L.D. steam 
seems to us rather happy. Even at 41:2 Kw. output, the steam 
consumption was only 24:4 lbs. per hour, or abont 33 per cent. above 
the full load consumption; but at only 10 Kw., or one-fourteenth of 
full load, the consumption зар up to 6633 lbe., but the initial super- 
heat was only to 563° in that case. Considering that the boiler 
pressure was only 130 lbs., the results are very роса throughout, 
and we would empbasise the fact that the steam consumption 
remained low over so wide a range of power because it is 80 very 
largely due to cylinder condensation that bad results are 
obtained from underloaded engines. In electrical traction work 
especially there is always so much low power running that the 
advantages of superheating should be carefully studied by all 
engineers who wish to secure economy. 


Personal.— Mr. J. McMahon, chief engineer to the 
Blackpool] and Fleetwood Tramroad Company, was last week pre- 
sented by the employ és of the company with a handsome tea service 
as & wedding gift. 

It is announced that the Postmaster-General bas appointed Mr. 
J. Gavey, member of the Institution of Civil Engiuecrs, to be 
engineer-in-chief of the Post Office on the approaching retirement of 
Mr. J. Hookey. We tender to Mr. Gavey our hearty congratulations. 
It is appropriate to remark in connection with Mr. Gavey's pro- 
motion, that he has seen something like 42 years'active service in 
the telegraphic system of the kingdom. Не wastaken over by the 
Btate from the old company at the time of the purcbase in 1870. 
He bas invented and introduced important apparatus for use in 
telegraphy and telephony during his lengthy practical experience, 
and the work which devolved upon him a few years ago when the 
Post Office took over the trunk telephone lines, and carried out the 
extension of the system, as well as the laying out of the London 
Post Office system just opened, has been great both in volume and 
value. If ever any man were qualified, from every point of view, 
for a particular position, Mr. John Gavey is so for the office of 
engineer-in-chief for the Postal Telegraphic and Telephonic services 
of the United Kingdom. In additicn to his many excellent qualifi- 
cations as a practical electrical engineer, Mr. Gavey is possessed of 
other sterling personal qualities, which eminently fit bim for so 
prominent a post, and go such a long way toward ensuring the 
amoot b, efficient, and generally satisfactory working of such a 
department of the public service. 

Mr. J. M. Carr, who for 84 years has been associated with the 
electrical department of Messrs. Wylie & Lockhead, Limited, «f 
Glasgow, as manager, has been appointed Scottish representative cf 
the Samuel Barnes Electric Company, of London. On March 28th 
he was presented with a silver tea service by his old friends. Mr. 
Carr's addrese will be 19, Waterloo Street, Glasgow. 


We learn that the Board of the Amazon Telegraph Company has 
appointed Mr. Edward Stallibrass, A. M. I. C. E., its general manager 
апа engineer in Brazil. We have bad the pleasure of knowing Mr. 
Stallibrass for many years, and we consider that the company is to 
be congratulated on having engaged a gentleman of such sterline 
worth and ability. . 


The Cork Exhibition.—The 7imes correspondent at 
Cork says that it is not expected that the Cork International 
Exhibition will be nearly completed on May 1st, the date fixed for 
the opening ceremony. The workmen are mainly responsible for 
this; and latterly a number of strikes among them have only been 
averted by conceding to them every demand made, no matter how 
absurd. Foreign exhibitors, too, are already wishing they had nut 
come to Cork, owing to the treatment they have received from local 
mechanics, who refuse to permit them to fix up their stalls, saw 
wood, drive nails, or do any other such trifling work, on the ground 
that they are not skilled workmen. In some instances notices of 
legal proceedings have been served upon the executive committee by 
these exhibitors, who have been subjected to insult and even 
physical violence. 


Serious Accident to Meteor."—When the above 
announcement on the poster of that glorious orb of day, edited by 
Dan Leno and Herbert Campbell, caught our observant optic, our 
editorial heart sank within us. Could it be that the friend of our 
youth, the Meteor” we love, had become a victim to Mr. Trotter's 
wiles? We had all alung feared a shock of this kind; and 
investing that modest coin of the realm which purchases the central 
body of the solar system, we prepared ourselves for the worst. 
Happily our fears were unfounded. The mishap had occurred to 
the German Emperor's yacht, not to our very own Meteor,“ and 
we breathed again. 


A Water Company and Electrical Competition.— 
A point of some interest to the electrical industry arose in the 
conrse of an arbitration which came to a close in London 
recently, for the purpose of determining the price which is to 
be paid hy the Airdrie, Coatbridge aud District Water Trustees for 
the undertaking of the local water company. The company claimed 
over half a million sterling, whilst the water trustees sought to 
obtain the concern for about £320,000. Amongst several considerations 
urged by the proposed purchasers, in depreciation of the value of 
the undertaking, was the contention that the advent of elcctrical 
energy into the district, under the Clyde Valley Electric Supply 
Act of last year, would tend to greatly diminish the demand for 
water for trade purposes in a locality that was primarily and esscn- 
tially a manufacturing one, and would so reduce the revenue of the 
water concern. Mr. James Watson, water engineer to the Corpora- 
tion of Bradford, said that at one time there were in that city from 
140 to 150 “lifts” and “ jiggers” used for raising timber by 
hydraulic power, but that in consequence of the Electricity Depart- 
ment haviug “collared” this trade by substituting electric fur 
hydraulic energy, the water authority had been docked 
of over £2,500 of this branch of their water revenue. 
Electric motors were also being fitted to much of the 
machinery hitherto driven by steam in Bradford engineering 
shops, and as a result the receipts of the water authority 
would be still further reduced. The whole trend of the times, Le 
added, was to substitute electric motors for steam-driven machinery, 
and correspondingly to diminish the trade demand for water. Mr. 
Robertson, of the firm of Strain & Robertson, electrical engineers 
to the promoters of the Clyde Valley scheme, gave some details as 
to the scope of the undertaking, and as to the intentions of the com- 
pany which last year's Act incorporated. The district here in ques- 
tion was, he said, within the company's area of supply, and one cf 
their generating stations would be within six miles of Airdrie nnd 
Coatbridge. They bad surveyed the sites for their stations, they 
bad issued tbe contract: ra’ specification, and they expected the 
tenders would be in in the course of the following week. They bad 
not yet taken any steps forthe raising of capital, as their first object 
was to obtain definite information asto the amount necessary ; and, 
moreover, the promoters were such a strong body, consisting for the 
most part of owners of large works in the district, that they had not 
decided whether they should not raite the capital from among 
themeelves without going to the public at all. The district was one 
which lent itself peculiarly to the utilisation of electrical energy, 
and when their works were established they looked forward to 
giving & large supply. The inevitable result would be to 
materially diminish the demand for water for steam-raising 
purposes. | 


The Production of Aluminium.— Messrs. Haber and 
Geipert have recently published an account of some experiments on 
the Héroult-Hall process of winning aluminium. As a furnace, they 
employed a block of artificial carbon hollowed out and standing on 
a copper plate, which was connected with the source of current. 
The anode was а carbon rod. Finding that natural cryolite gave 
less satisfactory results, they prepared an artificial solvent composed 
of 96 3 per cent. of aluminium fluoride and 3:4 per cent. of sodium 
fluoride; and for their alumina they uscd a very pure material 
testing alumina, 99 per cent.; silica, 0°18 per cent. ; ferric cxide, 
0:035 per cent.; and sodium oxide, 05 prr cent. The mixture was 
fused by means of an arc, and then electrolysis was coutinued with 
a current of 300 to 400 amperes at 7 to 10 volts, the cur ent density 
being З amperes per sq. cm. The process went on very smoothly, 
further quantities of alumina, and also of cryolite, being added at 
intervals. Provided sufficient amounts of alumina were present, the 
voltage kept low; but it was necessary to avoid having an excess of 
aluminium oxide, as otherwise the density of the bath rose to such 
an extent tbat the reduced aluminium did not sink properly to the 
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bottom of the cell. 
grammes of aluminium were recovered from 2 or 3 kilos. of charge, 
the yield being 54 per cent. of the theoretical. The losses by 
volatilisation, spitting, &c., were under 11 per cent. The best pro- 
portions for the electrolyte were found to be equal parts by weight 
of sodium fluoride, aluminium fluoride, and alumina. The metal 
won was very pure, containing 0°05 per cent. of carbon, 0:034 per 
cent. of silicon, and traces of iron and sodium. Its mechanical 
tests agreed with those of pure aluminium. 


Our Decayed Canals.—We are, and long have been, in 
complete sympathy with the objects advanced by Mr. Cawley in his 


pamphlet on the future of British canals, in which he has reprinted- 


certain letters written by him to the Manchester Guardian. The 
decadence of our canals is due entirely to their being practically 
owned and wholly controlled by the railway interest, which decided 
years ago to kill all canal opposition, and has done so, and does not, 
to use Mr. Cawley's words, hesitate to insult the intelligence of 
business men by quoting 20s. per ton for conveying, on the Shrop- 
shire Union Canal, hardware to Liverpool, a distance of 85 miles, 
whereas salt is carried the 35 miles from Northwich to Liverpool on 
а free waterway for 1s. 4d. per ton. So much for the policy of 
railway control. 'Though the Manchester Ship Canal has not yet 
l.ecome а commercial success, it has been a magnificent investment 
for Lancashire and Manchester; that city, actually decadent for some 
years onward from 1877, has taken a new lease of prosperity, very 
largely owing to the Ship Canal. Mr. Cawley calls for a Royal 
Commission to investigate the whole matter. He thinks Royal 
Commissions are better than they once were. Something should, 
atany rate, be done. Our railways are badly managed to begin with. 
No attention is given to the welfare of the country, while every- 
thing is done to aid the foreign importer by preferential rates 
in his favour. The railways have, in fact, always aimed 
rather to pay dividends by squeezing the utmost possible out of the 
public than by improving facilities and developing trade, and they 
have sought to secure these ends by choking the canals. Much 
good might be done with the canals were they cared for. A very 
small expenditure at one or two points wovld vastly increase their 
utility. Power traction has scarcely been attempted, though where 
it has, as un the Leeds and Liverpool, it bas, we believe, proved a 
success. But there can be no success of a real kind where rates are 
as high as on the rails. Is it not a fact that the canals are used by 
the railway companies at a profit of even hundreds per cent., goods 
going by canal that pay the very heaviest railway charges? The 
canals ought to be free and independent. Carriage by canal is 
cheap. Electricity in France affords a means of canal traction that 
has Leen largely employed, and there is no reason why the same 
should not be the case here. Winter is so usually mild that were 
traffic properly fostered there would be no real stoppage due to ice, 
which can be dealt with in all English winters. Even after allallow- 
ance is made for short baul and proper terminal charges our railway 
rates are very excessive. This is simply because there is no competi- 
tion, and railways have not been put on their mettle to find improved 
methods of carrying on business. It is curiously characteristic of 
railway policy that while they can always effect combinations having 
for their object the further charging of the public, one never finds 
a combination to help public business. Canals have not been 
neglected on the Continent of Europe, where they help to keep 
down railway expenses, and even in America where railways carry 
goods cheaply, the canals seem to live and to be necessary, despite 
America's winter climate, which is enough to stop canal traffic. 
Only in England have canals ceased to exist as a public aid, and 
this solely because of the alligator jaws of the railways which have 
gripped them. Free the canals, aud others would be built. So 
much was expected of railways at one time that it is amusing to 
read their history ; the railways were to cheapen carriage and so on. 
Too often they charge more than the old road wagons of 70 years 
аро, and some of our South country lines are certainly as slow as the 
old express boats on the canala. 


Electric Power for Cotton Mill Driving.—4As an 
example of what а technical writer should avoid, we may name an 
article by опе W. B. Smith Wtaley, in Cassier's Magazine, on“ Elec- 
tric Power in American Mills.“ In one place we are told that a 
mill of 10,000 spindles was once considered large in the Southern 
States, but now factories are as large as 30,000 or 40, 00 spindles. 
Then we are shown a picture of a very large factory that must 
surely hold many more than this number of spindles, and are told it 
has a power plant of 6,000 н.р., which, of course, would drive 
about 300,000 spindles; later, after wondering how so much 
power can possibly be required, we are told that the 6,000 нр. also 
serves two other cotton factories, a tramway, and some lighting. 
Presuming that one-tbird the plant is idle, the power is still large 
even for three factories and a tramway. The article is simply a 
piece of special pleading for the electrical driving of cotton mills, by 
aman who claims to have been peculiarly and largely identified with 
the subject, yet not a single figure of any value to an engineer is 
afforded throughout the article. Mere unscaled block plaus of 
mills driven are useless. We all know that mills a mile square 
can be driven if necessary. What we want to know are the 
total powers installed per 1,000 spindles, the arrangement of motors 
singly or on the group system, the sort of motor employed, the 
voltage, and so on. All we are really shown are two enclosed 
motors bolted to the ceiling, but not a single useful figure. We are 
prying, it may be, into the author's special knowledge? If this be so, 
we reply that the author's article should not appear in the pages of 
a technical magazine, but in some corner of a Saturday paper. The 
electrical driving of a cotton factory is, undoubtedly, likely to be 
ап economy where there is water power available. It may even 


After a few hours’ working, some 200 to 250 | 


pay where steam power must be installed to produce the electricity, 
but of that 10 the Olympia mills referred to, there is no information, 
especially as the plant sells power to other users. All we are told 
is that there is a saving in friction of 20 per cent, and that the out- 
put is 4 per cent. greater from tbe machinery because of steadier 
turning tban that given by belts or ropes. This latter statement is 
a litle doubtful. It is easy to detect unsteady turning by the ear 
alone and the hum of the spindles, and the note in a well-driven 
cotton factory in England is uniform. Electrical driving of cotton 
mills of large size will be a difficult matter to cope with as regards 
coal-generated electricity. An electric drive, as illustrated in 
the article before us, does nothing to improve the appear- 
ance of a factory, now rope driven, for it simply adds the motor and 
removes nothing from sight to compensate for the addition. It 
would be different where every machine had its own motor, and we 
have seen rooms in Lancashire factories belt-driven from below in 
which, of course, not a belt was visible. We raise these various 
points because we think broad statements without any supporting 
statistics are detrimental to the cause advocated ; opponents scoff 
at them. 


Eleetro-Harmonie Society, — Тһе final smoking concert 
of the season will be beld at the St. James's Hall Restaurant 
(Banqueting Hall) on Friday evening next, April 11th, 1902, at 
8 o'clock precisely. The programme includes vocal music by Messrs. 
Henry Beaumo:.t and George Stubbs; instrumental music by the 
orchestra, Mr. Alfred E. Izard, and Mr. Т. E. Gatehouse; Mr. W. G 
Churcher will give humorous recitations, Mr. Will Edwards 
humorous songs, and Dr. Byrd-Page conjuring manifestations. 


The Factory Act and Electric Generating Stations. 
—The London Gazette for April 1st contained an announcement to 
the effect that an order bas been made exempting those parts of 
electric generating works in which tbe number of cubic feet of 
space bears to the number of persons employed therein at one time, 
a proportion not less thau 2,500 to every person," from the pro- 
visions of Sec. 1 of tbe Factory aud Workshop Act, 1901, as to 
limewashing. | 


Leeture,— Before the Nottingham Guild of Engineers, 
on 25th ult, Mr. Н. Vickerstaffe delivered an address upon 
“ Electrical Appliances." 


Business Announcements.—Messrs. Mackies, Limited, 
shafting, pulley and saw-bench manufacturers, of Reading, have 
placed their London and district representation in the hands of 
Mr. J. E. Lawler, of 39, Lime Street, E.C. The company make 
a speciality of dynamo pulleys and other fittings for clectrical 
work. Communications should be addressed to the London 
office. 


Appointment Vacant.—The Ifalifax Tramways Com- 
mittee wants a superintendent of overhead construction work at a 
salary of £150 per annum. 


Institution of Electrical , Engineers (Students' 
Section). — In consequence of the visit of the Students’ Section to 
Newcastle, the meeting for April 9th has been postponed to April 
30th. Students travelling from London, leave by the 10 a.m. from 
King’s Cross for Newcastle, on Monday, April 7th. 


THE CENTRAL STATION ENGINEER. 


Tne Woolwich Borough Council bas increased the salaries of the 
electrical staff as follows: — Mr. J. B. MITCHELL, engineer, from 
£400 to £500; Mr. G. W. Keats, chief assistant, £125 to £150; 
Mr. S. Н. PENNING, junior assistant, £80 to £105. 

Mr. 9. E. SANDERS, assistant electrical engineer and station 
superintendent to the Borough of Bedford, was the recipient last 
week of a silver-mounted walking-stick from the men at tLe works, 
ах а token of esteem. The staff presented him with a pocket-case 
and a standard book on electricity. Mi. C. BARKHAN, the assistant 
engineer, in the absence of the chief engineer, asked Mr. Sanders to 
accept these small gifts in recognition of his valuable services to 
the Borough. Mr. Sanders has been appointed assistant electrical 
envineer to the Borough of Hampstead, and bas taken up his duties. 

Mr. J. B. M'Iupoz, resident manager of tbe Scottish House-to- 
House Electricity Company, Limited, who is now leaving that 
company's service, was cutertained by the employés at Coatbridge 
ou March 21st. The workmen presented him with a non-magnetic 
chronograph watch. 

On Tuesday evening last week the staff and employés of the 
Blackpool Corporation electricity works made presentations to Mr. 
К. C. Quin, their late manager, and Mr. J. W. SPEIGHT, the late 
deputy manager, prior to their departure to London to take up con- 
sulting work. Mr. W. W. PARKINSON, the senior assistant engineer, 
on behalf of bis colleagues, presented Mr. Quin with a handsome 
oak sideboard. The presentation of a marble clock and bronze 
figures to Mr. Speight was made by Mr. A. D. Murdock. Mr. Quin 
and Mr. Speight feelingly responded. 

A smoking concert was held recently by the staff of the Bath 
Corporation electricity works at the Talbot Hotel Mr. C. А, 
NETHERCOT was in the chair. During the evening Mr. A. H. 
SNEWIN presented the city electrical engineer (Mr. FRANCIS 
TEAGUCE) with a handsome oak smoker's cabinet, on behalf of the 
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staff. Mr. Snewin mentioned that during the 12 montbs Mr. 
Teague had been in Bath be had won the esteem of the whole of 
the staff. On behalf of the staff he wished him every success in the 
scheme be is about to carry out. Mr. Teague said he was com- 
pletely taken by surprise at the gift, and after tha: king the men 
most heartily, remarked that he felt confident of makiog the under- 
taking a success if the men would help him in the future as they 
had done 1n the past. 


NEW COMPANIES REGISTERED. 


— — б — 


C. Muller, Limited 73,18 1).— This company was registered on 
March 22nd, with a capital of 5, C00 in £1 shares, to acquire the business of 
inanufacturers of and dealers in surgical instruments and dealers in vuleanite, 
ebonite, india-rubter эпа metal goods carried on at 64-6, Holborn Viaduot, К.С, 
as C. Miller, to adopt an agreement between A. M. F delstein and S. Strauss, 
and to carry on the same and the business of manufacturers of and dealers in 
medical appliances, optical, electrica] and scientific instruments, &c. The 
first subscribers are:—S. Strauss. 10, Lyndhurat Gardens, N. W., diamond 
merchant, with 500 shares; A. M. Edelstein, 23, Greencroft Gardens, N. W., 
merchant, 500 shares: Mrs. L. Strauss, 10 Lyndhurst Gardens, N.W.. with one 
share; J. Curtis, 56. Lamb's Conduit Street, W.C., clerk, with one share; 
F. C. Beard, 55, Avondale Road, S.F., clerk. with one share; Mrs, B. Edelstein, 
23. Greencroft Gardens, N.W., with one share; Mi-s E. Edelstein, 28, Green- 
croft Gardens, N.W., with one share. No inital public issue. The number of 
directors is not to be less than two nor more than five; the first are 8. Strauss 
and A. M. Edelstein; qualification, 200 shares; remuneration as fixed by the 
company. Registered office, 64-5, Holborn Viaduct, E.C. 


Gloucestershire Electric Power Syndicate, Limited 73,181). 
— This company was registered on March 22nd, with a capital of 27,580 in 75 
orlin& y shares of £100 each and 600 deferred shares of 1s. each, to carry on in 
the County of Gloucester or elsewhere the business of an electric power suj ply 
comyany and of electricians, electrical, metallurgical mechanical and general 
engineers, &c., and to adopt an agreement with T. №. A. Grove. The first seven 
subscribers are:—A. Thorne, 11, Au-tin Friars, E. C., chairman of National 
Explosives Company, Limited, with one ordinary share and four preference 
shares; J. D. Robertson, 8, Coptball Buildings, E.C., manager, with two ordi- 
nary and eight preference shares: D. Fox, Marlborough House, Dewsbury, J.P., 
with one ordinary share and four preference shares ; F. Winterbotham, Stroud, 
Gloucester, solicitor, with one ordinary share and 79 preference shares; Sir 
W. H. Marling, Bart., Stanley Park, Stroud, with one ordir ary sha:e and four 
preference « hares ; W. J. P. Marling, Stanley Park, Stroud, with one ordinary 
share and four preference shares; and A. 8. Winterbotham, Cam, near Durs'ey, 
Gloucestershire, manufacturer, with one or inary share and four preference 
shares. No initial public issue. The number of directors is not to be less than 
three nor more than 11; the subscribers are to aproint the first; remuneration 
15 fixed by the company. Registered office, 5, Howcrofr, Stroud, Glouecster- 
shire. 


Dewhurst’s Engineering Company, Limited (73,205) —This 
company was registered on March 25th, with a capital of £10,000 in £1 shares, to 
acquire the businesses and undertakings of mechanical and electrical engineers, 
iron and steel merchants, and colliery and general mill furnishers new carried 
on by the executors of the late Michael Hunter, trading as John Dewhurst 
and Son, at 68, 70, 72, and 74, Atterclitfe Road, Sheftield, to ndopt an agreement 
made between Martha Hunter and M. J. Hunter of the one part ard J. Н. 
Dewhnrst of the other part, and to carry on the business of an electric light 
company in all its branches, mechanical engineer’, ironfounders, tool makers, 
brass founders, metal workers, millwrights, colliery and mill furnishers, tin 
пілге makers, &c. The first subscribers are:--J. H. Dewhurst, 6, Sheldon 
koad, Sheffield, engineer, 1,000 shares; B. J. Davy, 204, Goddard Hall Road, 
Sheffield, engineer, 1,000 shares; W. V. Davy, 20a, Goddurd Hall, Road, 
*heffield, foreman moulder, ] share; G. Longden, , Burcot Road, Meersbrook, 
Sbeftie:d, engineers’ manager, 1 share; J. W. Albrighton, 77, Dearne Street, 
Brightside, Shettield, clerk, 1 share: J. Booth, 205, Shoreham Street, Sheffield, 
electrician, 1 share; and J, Maxfield, Authorpe House, Wadsley Bridge, 1 share. 
No initin] public issue. The number of directors is not to be less than two nor 
more than three; the first are J. H. Dewhurst and B. J. Davy, managing 
director and assistant managing director respectively; qualification, £100; 
remuneration of J. H. Dewhurst, £800 per annum, of B. J. Davy, £200. 


Harboune Electrical Mannfacturing Company, Limited 
(73,208).— This company was registered on March 25th, with a capital of £1,000 
іп £1 shares, to carry on the business of manufacturers of and dealers in 
electrical fittings and fixtures of all kinds, and to acquire and turn to account 
any patente. he first subscribers (each with one share) are:—P. Pakeman, 
11, Ironmonger Lane, E.C., clerk; R. B. Cannings, 81, Camilda Road, South 
Bermondsey, clerk; J. E. Simister, 88, Clements Road, East Ham, clerk: A. W. 
Read, 11, Ironmonger Lane, solicitor; С. Rowton, 5, Buxton Terrace, South 
Leyton, clerk; E. Clare, 1, Walker Street, Limehouse, clerk; H. M. Cordrey, 
26, Armett Road, East Dulwich, clerk. No initial public issue, Registered 
without articles of association, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Central Electric Supply Company, Limited (53,080). — 
This company's annual return was filed on February 18th, when the entire 
capital of £100,000 in £5 shares had been taken up and paid in full. Mor:gages 
and charges, £250,000 (1 per cent. guaranteed debenture stock). 

Particulars of registered mortgages nnd charges.— Date of trust deed: July 
2nd, 1901. Amount secured by debenture stock: £250,000. Date of resolution 
ereating debenture stock: July 2nd, 1901. Amount and date of і кпе: £250,000, 
July 2nd, 1901. Property charged:—(1) The undertaking and property of the 
company. present and future, other than the “specially mortgaged premises“ 
Зее (2). (2) A covenant to execute a charge on the "specially mortgaged 
premises," being certain land containing about 7 acres near Grove Road, 
Marylebone, on which a generating station is іп course of erection, except so 
much of the said land as the company is under an obligation to dedicate to the 
public, Trustees: The Hon. ti. Lyttleton, K.C., and Bir €, Grant, k. . S. I. 


Adams - Randall Telephone Patents Company, Limited 
(61,427). — This company's annual return was filed on January 20th, when 50,000 
ordinary and 2,300 preference shares were taken up out of а nominal capital of 
450, 000 in 50,000 ordinary and 10,000 6 per cent. cumulative preference shares 
of £1 each. £1 per share has been called up on 2,900 preference and 7 ordinary, 
resulting in the receipt of £2,282. £25 remains in arrears. 49,999 ordinary 
shares are considered as fully paid. Mortgages and charges, £9,200. 


Costa Rica Electrie Light and Traction Company, Limited 
(56,447). — This company's annual return was filed on January 13th, when the 
entire capital of £180,000 in £1 shares bad been taken up. #7 paid. 4129, 998 
considered as paid. Mortgages and charges, £145,808 6а. td. 


Mutual Telephone Company, Limited (56,627).--This com- 
pany's annual return was filed on January 27th, when 6,283 prefere: ce, and 
10,188 ordinary shares were taken up out of a nominal capital of £250,000 in 
20,00: 5 per cent. cumulative preference and 80, COO ordinary shares of £5 each. 
6d. per shure has been called up, and £1,102 15s. has been received, including 
cash paid in advance. No mortgages or charges. 


Direct United States Cable Company, Limited (11,597).— 
This company’s annual return was filed on February 19th, when 60,710 shares 
were taken up out of а nominal capital of £1,800,000 in 65,000 shares of £20 each. 
£1,214,200 is considered as paid. No mortgages or charges. 


SUPPLY STATION ACCOUNTS. 


THE accounts of the Worcester Corporation elec- 


Worcester tricity department are as usual amongst the 
Corporation earliest issued, and give a favourable impression. 
Electricity Mr. C. J. Sutherland, the city electrical engineer, is 
Accounts. to be congratulated upon being able to show a net 


| profit of 41, 385, after paying financial charges. 
He states that the output would have increased even more rapidly 
than bas been the case had the “ free lamp system " not been given 
up. His argument is that a customer supplied with lamps free 
replaces one when it bas burnt out; but if they have to be 
purchased, tbe replacing of a lamp is often neglected, and as a 
result less units are used. This, it seems to ов, is a rather far-fetched 
notion. 23 customers have been free- wired " on the Corporation’s 
own system, and of these 14 were connected in 1901. The new 
generatiog station on the low-pressure three-wire system has been 
proceeded with, and should be ready for opening by the end of this 
year. The usual courte of leaving the designs in the hands of the 
electrical engineer bas been adopted, and will, we anticipate, prove 
entirely sati- factory. 

GENERAL STATEMENT. 


1900. 1901. Ino. 
Total capital expenditure .. £82,630 £88,879 46, 249 
Number of units sole .. 625,739 662,569 36,830 
Number of lamps connected . 34,404 $6,242 1,748 
Maximum load in kilowatts ... 510 538 28 
Gross revenue T ix н &9,669 410,850 £1,187 
Gross expenditure iss T £5,999 25,326 — £673 
Gross profit P ies .. £3,670 £5,580 £1,860 
Average price per unit sold ..  39357d. 3.04. 19d. 


There has been an increase of over 18 per cent. in the units sup- 
plied to public lamps, but the total increase only amounts to 5:88 per 
cent., as the private customers’ consumption was augmented only by 
3] per cent., as compared with 172 per cent. in 1900. Trade depression 
is held to explain this, as also an increase in number of consumers 
of only 38, against 69 the previous year; the lamps connected rose 
by 1,748, as against 3,292. The mean price per unit increased from 
3:57d. to 376d., but taking private supply only, the figures were 
4 48d. to 4°75d. 

REVENUE BTATEMENT. 
1900. 1901. 
Gross. Per unit. Gross. Per unit. Ino. 
Bale of energy .. 2а .. £9,314 3:574. £10,392 3°76d. + 19d. 
Meter rents - S eu 290 ‘09d. 289 09d. 00d. 


Bale of old material, &. 34 ‘Old. 96 ‘Old. ‘00d. 
Sund fees, ts, d . "T ў 
иав an | 101 ‘04d. 199 07d. +:03d. 


Gross revenue ... £9,669 3:714. £10,856 393d. ＋ 22d. 


The output was distributed as follows :— 


Year. Units Private Public Nomber of 
generated. supply. lighting. public lamps. 
1899 . 710,416 441,837 109,600 57 arcs, З inc'ts. 
1900 .. 842,232 519,690 106,049 57 arcs, 16 inc'ts. 
1901 — 907,086 536,691 125,878 57 arcs, 139 inc 'ts. 


The waterworks motors accounted for 144,432 unite and private 
motors for 2,466 unite. 

The reduction in cost of coal bas been due to a loweri price, 
resulting in a saving of £326; the weight burnt was 2,516 tous 
against 2,157 tons in 1900, the increase being caused by ап 
exceptionally dry season (the worst in this respect since the works 
were opened). The new generating plant has saved steam, as i3 
shown by a reduction from 11°27 lbe. to 9°88 lbs. per unit steam 
generated. The items in the cost sheet have gone down with the 
exception of " repairs," due chiefly to extra work on the mains and 
special repairs to an alternator covered by insurance, and 
"rates" on property. Taking wages and repairs together the drop 
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is „d. The reductions of nearly jd. on works cost and over zd. 
on total costs are most satisfactory and leave the latter at a figure 
well under 2d. per unit. 


Cost OP PRODUCTION. 


1900. 1901. 
Gross. Per unit. Gross. Per unit. Inc. 
Coll.. . £2,678 1034. 22,351 85d. — 18d. 
Oll, waste, water, and engine | 217 08d. 182 *074. — 01d. 
б ыал каров incurred 
in generation and distribu. | 1373 53d. 1,011 »37d. — 16d. 
tion, and attending, «c., 
15 d peru — 
epairs an nance 
ot buildi boile р, 593 -22d. 917 d. +7114. 
engines, dynamos, and 
repairs public lamps. | 
Works cost еее £4,861 1:364. 44,461 1:694. — 24d. 
Rent, rates und taxes .. 88 03d. 112 »O4d. +014. 
’I OL шалы. 01d 
engineer, secretary, clerks, 481 19d. 504 18d. — Е 
& . 
G en eral 55 
:harges, statione an Р ^ " M 
printing, law Sharen ani 170 ‘07d. 173 *064, 01d. 
insurance. 
Othe enses: Compensa- - ^ EET 
dione ree wiring, m «c. } 399 15d. (6 оза. 124. 
Total costs £5,999 2:304. £5,326 1:934. — 37d. 


The reduction in gross costa by £673, coupled with an increase in 
revenue of £1,187, brings the gross profits up by £1,8€0. Against 
this the financial charges only increased by £479, so that the net 
profit is augmented by no less than a sum of £1,381. 


PROFIT STATEMENT. 


1800. 1901. 
Interest on loans .. .. oe .. 1.945 £2,247 
Sinking fund for repayments 1,721 1,898 
Net profit carried forward ae 4 ` 1,385 
Gross profit 888 43,670 £5,530 


CITY NOTES. 


High Wycombe (Borough) Electric Light and Power 
Company. 


THE annual meeting was held on 21st ult., Mr. A. Slatter, M. I. C. E, 
presiding. The report showed that, for the year ended December 
31st, steady progress had been made by the company, the connec- 
tions having increased from an equivalent of 16,910 to 22,170 8-c r. 
lamps. The result of the year's trading, including a balance brought 
forward of £224 18s. 11d., showed a profit of £2,279 14s. 9d., and 
after paying interest on debentures and loans, amounting to £1,399 
19s., and writing off £55 182. preliminary expenses, there was a sur- 
plus of £823 17s. 9d. The directors recommended the payment of a 
dividend at the rate of 4 per cent. for the year, and that £200 be 
placed to the reserve fund for renewal of plaut, leaving a balance of 
£33 48. 5d. to be carried forward. 

The CHAIRMAN said that during the year £7,218 had been ex- 
pended on capital, makiug a total of £57,142. The average number 
of lamps per consumer had decreased from 64 to 58. This was 
mostly due to the number of small workmen’s dwellings now con- 
nected to th3 mains. During the year 21 new motors had been 
added, making an increase for the year of 37} н.р. Owing to the 
reduction which took place at the beginning of the year in the 
charges for electricity, the annual revenue per lamp had gone down 
from 4s. 4d. to 3s. 10d., a very satisfactory state of affairs for the 
consumers, the number of units consumed per lamp being the same 
(13:4) in each case. The average price obtained was 3:64d. per unit, 
being ‘33d. per unit less than that obtained last year. The 
machinery now installed, and in working condition, is capab!e of 
supplying 20,000 8-c.P. lamps alight at one time. The maximum 
demand made on the machinery during the last year was equal to 
an equivalent of 10,000 8-с.р. lamps. The result of the next year's 
working will be much more satisfactory. The directors are increasing 
the plant at the station to a considerable extent, by adding another 
battery and condensing plant, which will reduce the cost of coal 
per unit, and other working expenses. Й 

The next business was to consider a resolution authorising the 
amount of the debenture issue to be increased to £30,000. 

Mr. GniPPER explained that they were authorised to issue 
£50,000 ordinary share capital, and the amount taken up was 
£15,100. They had also issued £15,000 in debentures, all held by 
Ed mundson's Electricity Corporation. The form in which the 
debentures were drawn did not admit of that issue being increased 
beyond £20,000. What the directors suvgested was that the 
meeting should authorise the debenture issue to be increased to 
£30,000. The present holders were prepared to waive their first. 
charge and to allow their present debentures to rank pari passu, 
and also to make a stipulation that any further debentures which 
might be issued, so long as they did not exceed the share capital, 
alen ta ron pari passu. In 20 companies with which he was con- 
pected they earned eut (56 pro inte that the debenture jsane 


should be as nearly as possible equal to the share capital. £15,000 
debentures had been taken up, and what was suggested now was 
that they should offer the remaining £15,000—or, rather, £14,900— 
iu shares, making the share capital £30,000, and also £15,000 more 
debentures, во as to такс their debenture issue £30,000. They 
would thus have £30,000 for each. "They would also get rid of the 
item in the account statéd as owing to sundry creditors. He did 
not think they would get anything like that taken up by the 
shareholders. They would be offered to the share holders first, a. 
Messrs. Edmundson's were prepared to take up what were lft. 
Otherwise they would only be issued to the shareholders. 
The motion was carried. 


Imperial Tramways Company. 


THE ordinary general meetine of this company was held at Bristol 
on 26th ult , Mr. George White, presiding. 

The CHAIRMAN, in moving the adoption of the report, said that. 
there had been progress in every direction. As to the Middles- 
borough, Stockton and Thornaby tramways, the receipts and number 
of passengers carried showed an increase, the figures being £44,772 
and 9, 141,185, as compared with £47,228 and 8, 782,970. The 
extension to Clarence Ferry was opened in August, and the 
additional accommodation had been much appreciated. The 
London United Tramways, Limited, had made great strides duriny 
the year. The traffic returns showed each week an ever-iacreasing 
volume of traffic, and when the extension of the system was opened 
to Twickenham, Richmond, Hampton Court, Kingston-on-Thames, 
Surbiton and other well-known London resorts, he believed that th- 
anticipations of the directors which had already been published 
would bs more than fulfilled. In connection with the sale of the 


London United undertaking to their new company, they, the 


Imperial Company, in respect of their holding of 29,000 6 per cent. 
preference shares in the old company, received 34,800 5 per cent. 
preference shares, which was the equivalent capitalisation, and 
represented an issue of shares to the full amount of the cost to their 
company of the old 6 per cent. shares. These 5 percent. preferences 
were quoted in the market at £1 premium, and, therefore, they 
showed thus already a profit of nearly £35,000, which, however, 
they had not taken into account. In respect of the 6,000 ol4 
ordinary shares, they would receive a sum in cash estimated at 
£58,000 and 12,010 ordinary shares of the new company, so that 
after allowing for reiustating in their capital account, the full cost at 
which these investments stood in their books, there would remain over 
10,600 of the ordinary shares coming from the new company, and these 
represented the profit on the transaction and belonged to the 
ordinary shareholders whether distributed amongst them or not. 
They believed the desire on the part of their shareholders to have a 
personal holding in the ordinary share capital of the London United 
was universal, and tbey had, therefore, determined that 5,000 cf 
these proiit shares should be distributed amongst the Imperial 
ordinary shareholders without calling upon them for any payment in 
respect of the shares. The shares would be allotted to the Imperial 
ordinary sbareholders fully paid, and the allotment would run out 
to onenew London United ordinary share for every four Imperial 
ordinary now held, and in order that every shareholder might be 
treated with fairness, they would issue fractions, so that every 
Imperial share would get its due allotment. When the new London 
United Company was brought out some ordinary capital was 
reserved for future issue, and it had been arranged that the Imperial 
Company should be permitted to at once subscribe at par for their 
due proportion of those unissued shares. That would тип to 4,500 
shares, and, therefore, they would see that tbe Imperial Company 
would still retain in its possession 11,500 London United ordinary 
which would yield such a return as to put it beyond question that tbe 
Imperial Company would in future be able to pay a minimum divi- 
dend of 10 per cent. on its ordinary shares, with the prospect, 
within a reasonable time, of either a permanent increase in that rate 
of dividend or some further substantial bonus, or possibly both. 
The net revenue account showed au available balance of £43,545 
2s. 6d., and they were in a position to recommend a final dividend 
of 113 per cent. per annum, making 10 per cent. for the year, on the 
ordinary capital, to add £1,000 to the dividends equalisation funds 
and to carry forward to the next account the remaining sum of £271 
18s. 114. They werealso able to state that the various reserve funda 
were increased from £72,789 to £92,470, a feature which could uot 
but add to the strength of the company. 
Mr. J. CLIFTON ROBINSON seconded the motion. 


Brush Electrical Engineering Company. 


THE directors’ report to be presented at the annual general meeting 
at Winchester House, E.C., on Thursday, April 10th, at 12 o'clock 
noon, reads as follows :— 

“ The directors beg to submit their report and the statement of 
accounts for the year ended December 31st, 190]. 

" Ле- Constitution of Roard.-. During the past year several changes 
have occurred in the constitution of the board. Mr. E. A. Hopkins 
and Mr. Revinald Ryley retired at the last annual general meeting, 
and Lord Vaux of Harrowden and Mr. C. Shirreff B. Hilton were re- 
elected directors in their place. Mr. Reginald Ryley was subse- 
quently eleeted as a director to fill the vacancy caused by the 
regretted death of Mr. J. Slater Lewis, but, unfortunately, he suc- 
eumbed shortly afterwards to an illness contracted abroad. In 
November last Mr. J. B. Braithwait+, jun, as foreshadowed by him 
in his speech at the last annual general meeting, resigned his posi- 
tion as chairman and director of the company. Lord Vaux of 
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Harrowden has recently accepted the chairmauship of the company, 
and Mr. G. F. M. Cornwallis-West and Mr. W. L. Madgen have 
lately been elected as directors to fill casual vacancies on the 
board. The retiring directors are Mr. J. S. Raworth and Mr. 
G. F. M. Cornwallis-West, who, being eligible, offer themselves for 
re-election. 

“ Profit and Loss Account.—The profit and loss account shows a 
gross profit of £61,054 8&. 2d. After deducting general charges, 
maintenance, interest on debenture stock, bonus to employés under 
the profit sharing scheme, and amount placed to depreciation and 
general reserve funds, there remains & balance of net profit of 
£7,455 8s. lld. Of this sum £7,088 178. 6d. has been applied to the 
payment of the dividend on the preference shares at the rate cf 
6 per cent. per annum for the half-year ended June 30th last, 
leaving the balance of £366 11s. 5d. to be carried forward to next 
account. The net profits would have been larger but for the fact 
that the directors have deemed it necessary to debit profit and loss 
account with the sum of £8,500 placed to a general reserve fund. 
Under Article 117, Sub-sec. 21, of the company's articles of associa- 
tion, this reserve fund is available to meet contingencies, for 
equalising dividends, or for repairing, improving, and maintaining 
any of the property of the company, and might be applied in pay- 
ment of part of the preference dividend for the second half of the 
year 1901, but the directors are of opinion that it would not be 
prudent to do so. The auditors refer in their report to the patents 
and goodwill account, and to certain of the company's investments. 
These matters, and the position generally, are receiving the careful 
consideration of the directors, but the board having only lately 
been reconstituted cannot at present make any recommendation. 
The directors are confident that the economies and reforms which 
they are carrying out will produce improved results in the future. 


“ Capital Account.—The share capital account has been increased . 


during the year by £76,491, the proceeds of the issue of the 
temainder of the preference shares of the company, and, in 
addition the sum of £30,740 has been received from the British 
Electric Traction Company, Limited as an advance in respect of an 
undertaking they have entered into to take up 25,000 of the £2 
ordinary shares of the company at par. A liability of £6,793 13s. 8d. 
has been incurred in connection with these issues, of which 
£2,593 188, 8d. has been charged to the profit and loes account fcr 
the year. Capital expenditure to the extent of £15,536 13s. 8d. 
has been incurred during the year on new plant and buildings. The 
remainder of the new capital has been applied to the discharge and 
reduction of the obligations and liabilities of the company. 

* 4duditors.—Mesers. Cooper Brothers and Co., the auditors, 
retire, and offer themselves for re-election.” 


Salisbury Electric Light Company. 


THE annual meeting of this company was held at Salisbury some 
days ago, Mr. W. M. Hammick presiding. 

The CHalaman, in moving the adoption of the report, said 
that they were continually buyiug plant, and the company was 
advancing very satisfactorily. They had done very good business 
during the year, and the amount taken, £2,731 1s. 10d. for 
current supply did not really compare with the £2,320 shown in 
last year’s balance-sheet. It did not show the actual increase of 
work, for they had altered their system of charging consumers, 
and it made a difference in favour of the consumer of £300. The 
company was purchasing new machinery in order to meet the 
increased demands contemplated. They had entered into a con- 
tract to light the new station at Salisbury. The contract would 
amount to something like £3,400. There would be no less than 90 
arc lamps on the station premises. 'l'he Free Wiring Company had 
done work in the town, but they bad now retired, and their com- 
pany had taken up free wiring, which had proved to be a profitable 
addition to their business, although it required a little more capital. 
There had been a steady advance in the work, and the directors had 
plessure in recommending a dividend of 4 per cent. on theordinary 
share capital of the company. 

Mr. Epmunvson seconded the adoption of the report. 


South London Electric Supply Corporation. 


Tux directors report for the year ending December 31st, 1901, to 
be presented at the meeting to be held at the offices, Bengeworth 
Road, S.E., on April 8th, reads as follows: —“ The revenue account 
shows a credit balance of £1,691 8s. 11d., as against а loss of 4889 
14s. 3d. in the previous year. On December 31st, 1900, current was 
being supplied to the cquivalent of 43,322 lamps of 8-c.p. On 
December 31st, 1901, this number had іпсгеа:е to 56,510. At the 
present time there are on circuit the equivalent of 59,663 lamps of 
&-c.P., and applications are to hand for a further 1,385 lamps. It 
will be observed that there is a slight falling off in the units sold to 
consumers when compared with last year. This is duc to the fact 
that in 1900, during the reconstruction of works by a neigh- 
bouring supply company, there were sold to them no 
less than 330,753 units which realised £3,719 18s. 4d. 
The length of roadway in which mains have been laid is now 49 
miles of high-tension and 42 miles low-tension ways, in which 
334 miles of bigh-tension and 42 miles of low-tension cable have 
been laid. The high price of coal in the first half of the year has 
again considerably affected the net revenue, and the great increase 
in rates and taxes, and costs incurred in obtaining an equitable 
assessment, have materially decreased the profit balance. The 
oriyinal assessment was £5,667 rateable value, which has now been 
reduced to £3,000. During 1901, economisers and condensing plant 


were erected, and although these were not completed until the end 
of the year, the directors are pleased to report that already a 


. considerable decrease is cvident in the consumption of coal. Had 


this plant been in operation at the time contracted for, a further 
decrease in the cost of coal would have been shown. 16 will 
doubtless be a source of much satisfaction to note the substantial 
decrease in the costs of generating and distributing the current. 


These, which last year were 3:654. per B. of T. unit sold, are thie 


year 295d. The plant and mains have been maintained ina very 
high state of efficiency, and so soon as the load is commensurate 
with the size of the station, the directors feel sure that the economy 
of the working costs will be more clearly apparent. The action 
brought by the Lembeth Borough Council against this Corporation 
in respect of the stoppage of the dust destructor came before 
Mr. Justice Wright on March 12th. After hearing the plaintiff's 
case, the judge suggested the desirability of an amicable settle- 
ment being arrived at, and offered to adjourn the case for 
this purpose. As the directors have throughout been desirous 
of such a result, they welcomed the suggestion, and an 
adjournment for four weeks was accordingly arranged. The 
directors are now waiting to hear what proposals the Lambeth 
Council have to make in pursuance of the Judge’s expressed opinion. 
The board have pleasure in reporting that a favourable agreemcnt 
has been entered into with the London County Council. By this 
agreement: the corporation will supply steam to drive machinery of 
5,000 н.р. about to be erected at the sole expense of the Council on 
the property of this 'corporation for operating the municipal tram- 
ways. This will utilise the existing boiler plant for some time to 
come, thus tending to reduce generating costs, and at the samc 
time providing a beneficial revenue during the currency of tbe 
agreement. In accordance with the articles of association two of 
the directors, W. W. Phipps, Esq., and Algernon Turnor, Esq., C.B., 
retire, but being eligible, offer themselves for re-election. The 
auditors, Messrs. Price, Waterhouse & Co., also retire, and they 
being eligible, offer themselves for re-election.” - 


The Lymington Electric Light and Power Company. 


THE report of the first year's working is to the effect that the balancc 
of net revenue is £379 2з. 7d., of which it is proposed to apply £112 
to the payment of a dividend of 4 per cent. for the year, carrying 
forward the balance. In arriving at this balance it is pointed out 
that during the year no interest has been paid upon the local 
capital provided by Мевагв. Edmundson. The number of lamps 
connected to the mains at the beginning of last year were equivalent 
to 1,705 8-c.P. lamps, and this number was increased to 4,557 at the 
end of last year, with 152 consumers connected to the mains. 


Willans & Robinson, Limited. 


Мв. Marx Rosinson (chairman) presided on Wednesday last week 
over the ordinary general meetiug of the above company, held at 
Cannon Street Hotel, and, in moving the adoption of the report, 
said he might fairly express the satisfaction of the board with tho 
results which had been attained in their present transition state. 
They showed larger profits than ever before, aud though the 
unavoidable burden of capital, which as yet earned nothing for 
itself, precluded them from repeating the bonus of the last two 
years, yet they kept up a rate of dividend which at one time they 
felt very proud to declare. The Rugby extensions were comihg 
into beneficial use, though there was much still to do, and the pro- 
gress of everything had suffered from the almost unaccountable 
delays of the crane makers and tool makers generally. Still they 
were on the point of beginning to realise the lessened cost of work 
which the extensions had been designed to secure, and to benefit by 
the better appliances which they would soon command for dealing 
with altogether bigger work. At Queensferry the boiler works had 
madc good progress, though much less rapid than they hoped. Steel 
had been manufactured at intervals upon a commercial scale, 
sufficiently to prove to them that they could make steel of excellent 
quality for their purposes. The making of really good steel com- 
plying with the specification one desired to work to was not by any 
means a matter of course, and it was a real cause for congratula- 
tion that on their first trial, so to say, but with the corroboration of 
later trials as well, they had entirely realised these wishes, and more 
than realised their expectations. (Queensferry was a success in one 
poiat. They wanted good steel from it, and they had got it. On 
the table was an example from the very tirst ingot cast. The knot 
was tightened in it by two locomotives pulling in opposite direc- 
tions, and it did not require great expert knowledge to see how 
admirably the steel had stood this severe handling, a judgment con- 
firmed by more scientific testscarried out afterwards. Subsequent casta 
had satisfied them that this good beginning could be kept up and 
maintained, and that scientific and well organised work would bring 
its reward in this, as in other departmenis. It was not lcss 
important to them that inquiries for their steel were coming forward 
from users who wished to buy from them, and that it scemed to be 
assumed that what they made would be something specially good ; 
they meant to try to keep up this character. The superintendent 
of the tube shop expected to begin drawing tubes in July, and they 
saw no reason why they should not be erecting boilers before the 
end of the year. They were sometimes asked if, with their later 
experience, they felt satisfied with the works and with the plant at 
Queensferry. They could only answer that, so far as their knowledge 
went, they believed they had there, upon the whole, the finest 
boiler-making plant in the kingdom. There would doubtless be 
corrections to make—they had found them necessary in the steel 
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plant—but, on the whole, and in the absence of the tinal test of use, 
they were more than satisfied with what had been done, and more 
than one foreign visitor had paid eloquent tribute to the planning 
and equipment of the works. But they had learnt one lesson as the 
work had proceeded, or, rather, they had learnt it afresh at every 
stage, with cumulative effect. It was, that modern industry, to be 
а success, must be on the large scale. Just a little shop, to make 
so-and-so for ourselves,” was not a wise ideal for modern works, 
though be must confess that it was in some degrce their ideal when 
they started. The inevitable development had led to a great increase 
of expenditure beyond the original estimates, but he thought it 
would prove to be fully justified. At Rugby,as they knew, they 
bad had to extend even their exteusions, and though they thought 
that, apart from mere roundings-off, that process was over for a time 
at Rugby, where they were really big enough, it was not over at 
Queensferry, where, even for the start, they should do much better 
with a larger foundry, and probably, though they had not quite 
decided that point, with an additional steel furnace. At present 
they had only one. With these views they had asked permission 
to increase the debenture debt from £100,000 to £250,000. A week 
ago their finance stood thus :—Orders had been given, or in principle 
approved, for buildings, plant, &c., upon which there would be to pay, 
when the work was done, a further sum of £92,733 beyond payments 
ulready made. Against this there was money on deposit, or 
otherwise, but, of course, not counting the reserves, and not 
counting cash actually in band for current needs, amounting to 
448,516, so they had already a potential need for £44,217. Beyond 
this, they required money for further plant at Queensferry, and for 
вош з at Rugby, not yet decided upon. They must have a margin 
to enable improvements to be made, if they should afterwards be 
found desirable, and they must have working capital for the new 
business, as well as for the old business, and further, as past 
experience taught them, they must provide a large margin 
under this head for the tendency to an increased lock-up in 
steck and in book debts, which a growing business entailed. 
For all these servicos £150,000 additional was not too much, and 
they will be asked to sanction this increase of borrowing powers. 
Sir Gilbert East would tellthem that they hoped to obtain the 
sanction of the present debenture stock holders to the new 
arrangement, and not only their sanction, but their willing 
c3-operation. 
existing issue of £100,000 was 1nade, the net assets of the company, 
after deducting debts, amounted to £204,160, excluding goodwill. 
Now, to secure the 1 issue of £250,000, they had on 
December 31st Jast (and they had more now) net assets of £938,868, 
or over four and a half times as much, to secure a debt only two and 
a half times as great. The present assets included neither goodwill 
nor patents, for good will and patents had both been written off com- 
pletely.’ It would be seen that £16,355 still remained to the 
credit of the premiums on shares account. Against this they would 
propose to set the expenses,of the new debenture issue, if 
sanctioned, and the balance they proposed to hold as a kind of fund 
against which they might from time to time charge any very 
exceptional expense, such as exhibition expenses, removal expenses, 
and the like, which had been the subject of consideration before. 
There was a charge which could be so treated, on account of their 
exhibit at the Glasgow Exhibition—an exhibit which proved 
beneficial to them. They proposed also to exhibit, but on a smaller 
scale, at the Wolverhampton Exhibition this year, and perhaps in 
one which was announced for 1903 in Japan. The move from 
Thames Ditton was on the point of completion, and that would 
involve expenses exceeding the amount at present reserved. Of 
matters of minor interest, in view of the larger subjects which 
required consideration, he thought ic was only necessary to refer tu 
the Works Volunteer Corps. It had been a very marked success, 
and the men had entered into it most heartily. 

Mr. ANDERSON seconded the motion for the adoption of the 
report. 

Replying to a number of questions asked by shareholders, that 
the debtors stood at £145,000, and іп mauy cases they were 
contra accounts. At the end cf the half-year £52,000 was owing 
on account of invoices sent out during the last fortnight of the 
year, and £78,000 had been sent out in the course of October and 
November, so that it would be seen that the amounts of any long 
standing were very small. The largest debtors were the Cor- 
poration of Liverpool Of the whole of the sums owing, £46,000 
was owing directly by municipalities, and £54,000 by dynamo- 
makers on account of engines supplied to municipalities. The 
£145,000 really did not represent what was owing to them, but only 
their value after everything possible had been written down. 
With regurd to the smaller amount of work in progress at the end 
of the year, as shown in the accounts, that was simply due to the 
fact that they were able to send out invoices for a great number of 
engines, which were furnished, but it might just as likely have 
happened that they were carried over January Ist. The large 
amount of cash at the bunk was due to the final payment on the 
shares. With revard to the works at Queensferry, they hoped to 
have the whole of the works at work in a few months’ time. They 
would put off the issue of further ordinary share capital as long as 
possible. They were prepared to give an indication in the report 
of the relative earnings of the boiler works and the other portions 
of the business, but they would like a little freedom in the matter. 
It was intended to dispose of the works at Thames Ditton as soon 
as possible. They had standardised engines up to 6,000 H.P., and 
on several occasions they had tendered for such engines when 
people had talked of having & larger number of units in the 
station. 

The report was adopted, ав well as a resolugion recommending 
the payment of а final dividend of 6 per cent., waking 10 per cent. 
for the усаг. 


It was worth while to point out that when the. 


The chairman and Sir G. Clayton East were re-elected directors. 
The meeting was subsequently made special for passing a reso- 
lution authorising the board to issue £250,000 debenture stock. 


Bournemouth and Poole Electricity Supply Company. 


THE fifth ordinary general meeting of the proprietors of this 
company was held on Tuesday last week at the offices, Moorgate 
Court, Moorgate Street, E.C., Mr. A. H. Sanderson presiding. 

The CHaAIRMAN, in moving the adoption of the report, said he 
thought they would all agree that the accounts presented were 
satisfactory. With regard to the assets of the company of capital 
appropriated to the Bournemouth. Provisional Order (1890) and the 
Poule and Branksome Order (1897), which amounted to +195,818, 
of that sum £26,246 had been spent during the past year. They 
would perhaps at first sight considerſthat amount to be rather large; 
but he could confidently assure them that the whole of that capital 
had been well spent, and had been necessary for the lighting station 
at Bournemouth Valley, which had been enlarged, and would 
shortly be in use. Additional machinery had also been installed, 
and a considerable amount of money had been spent on mains in 
Bournemouth, and new districts had been opened both in Poole and 
Parkstone and in the suburb of Winton. He wished to poiut out 
that the directors regretted that large expenditure on the mains, 
but it was of vital importance to the company's business, and the 
money which had been spent would be productive of revenue, and 


would result in increased dividends to the shareholders. The item 


of sundry debtors remained practically the same as last year, 
and represented more particularly the amounts due from con- 
sumers, a very large proportion of which had been collected. 
On the liabilities side of the account, the first item that 
required any recognition was the sum of 451,700 of loans 
against security, which they would observe had increased from 
£16,950 in 1900, and represented loans from the company’s bankers. 
The past year, as they all knew, had not been favourable for issuing 
further capital, and the directors had therefore found it more 
economical to borrow money from their bankers at а very low rate 
instead of making a further issue of shares. The reserve from 
premiums, it would be noticed, had been redaced by £515, which 
had been written off in respect of preliminary expenses. The 
depreciation account had been increased from £3,704 to £5,304, 
£2,000 having been placed to the credit of this item out of revenue 
during the year, and £400 had been written off, which left it at 
£5,304. Before leaving that side of the accounts, he would draw 
their attention to the fact that their authorised capital stood at 
£300,000. Previous to that year it had only amounted to £150,000, 
but in accurdance with the resolutiou passed on July 18th last, they 
had increased their capital by the creation of 7,500 new ordinary 
shares of £10, and 7,500 preference shares at £10 each. Turning to 
the revenue account, he said he was sure they would agree that the 
total gross receipts of £22,618 formed a most satisfactory featurc. In 
1900 they amounted to £17,504, showing an increase last year of 
£5,114, which was equal to 30 per cent. That increase was mainly 
attributable to the sale of energy, and he trusted that item 
would continue to increase year by year. There was an increase in 
the revenue charges, but that was only to be expected, owing to the 
large sale of energy. The balance remaining for distribution 
amounted to £8,918. The dividend on the preference shares had 
beeu paid, and a dividend of 7 per cent. on the ordinary 
shares was now recommended, which payment would 
absorb £8,140, leaving £778 to be carricd forward. Referring 
to the business of the company yencrally, they would observe 
that applications from intending consumers within the com- 
pany's area were encouraging. The connections during the past 
year with their mains showed an increase of 12,583 8. C. P. lampe, 
which compared very favourably with the increased number of 
9,253 8-c P. lamps in 1900. Since January 1st of the current year, 
the applications for current had been numerous, and had more than 
exceeded the number of applications which were received during 
the same period last year. Last year they completed the contract 
with the Poole and District Electric Traction Company for thc 
supply of current for the tramways running between Dournemouth 
and Poole, and he would also inform them that satisfactory arrange- 
ments had been made for working the tramways on the east of 
Bournemouth. The Poole tramways had been running since the 
spring of last year. Considerable sums of money had becn spent 
on the new districts; the supply of current was now avail- 
able there, aud the demands wcre increasing very satisfac- 
torily. He looked forward to the result of the present year's 
workiuz with satisfaction, and thought they would be able to 
come before them next year with a report and bulance-shcet that 
would give entire satisfaction. With regard to the Richmond 
Company, he was pleased to say that it continued to make satisfac- 
tory progress, the number of lamps having slightly increased. That 
company had paid a dividend uf 6 per cent. on its ordinary shares 
as against 5 per cent. last year, and he thought they ought to feel 
satistied that they possessed there a sound and improving investment. 
There was one matter he wished to particularly draw their attentior. 
to, which was, that both the directors and staff of the company had 
experienced considerable trouble and expense through the attitude 
the Bournemouth Corporation had adopted toward- the company. 
For many years past they had been subjected to the same obstruc- 
tion, and the development of their business had been retarded, but 
it had been far more acute since the Corporation had come to the 
conclusion that the company was going to be a prosperous one, and 
they had thought it desirable for them to acquire it. He only made 
those remarks to them in general terms, but if it became necessary 
at any time it would net be at all diticult to particularise. Duriuy 
the last tew wecks the Corporation had- been obstructive in the 
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general working of. the company, and several notices and plans had 
been opposed without any special reason, and at the present time 
the company had two appeals before the Board of Trade for settle- 
ment. In times past they had only to give three days’ notice of any 
ordinary connection, but he believed now the surveyor had insisted 
upon а monthly notice, and he need not point out to them that it 
would be very detrimental to the businessof thecompany if a consumer 
had to wait that length of time. He ventured to state that if the 
Corporation had adopted more conciliatory terms towards them, the 
compauy would have reached the progressive part at an earlier 
stage. That state of things he thought was not conducive to the 
interests of the residents at Bournemoutb, for the fact of that 
. obstruction had very much postponed the period at which the com- 
pany hoped to be able to reduce tbe price of their current. 

Mr. J. ATKINSON HoskEn seconded the motion, and the report 
was adopted. 


Potteries Electric Traction Company. 


Tue fourth ordinary general meeting of the shareholders of this 
company was held on Tuesday last week at Hamilton House, Vic- 
toria Embankment, Mr. Emile Garcke in the chair. 

The CHAIRNAN, in proposing the adoption of the report, said that 
the accounts for the past year showed an advance and improvement 
in almost every direction. The few respects in which the position 
appeared to bave deteriorated were entirely beyond the control of 
the directors, but wherever the results had been capable of being 
improved by energy or close attention to detail, he was glad to say 
that, thanks to the managers and to the support which they had 
received all round, they had been able to effect improve- 
ments. They were running at present something like 29 miles 
instead of 23 miles this time last year, and they had carried 
during the past year over 13] million passengers as against some- 
thing under 10 millions. The gross receipts from traffic had gone 
up from £53,290 to £73,590, showing an increase of something like 
£20,000. Other items of receipts also showed improvements. The 
expenses, he was glad to say, also showed a very material reduction, 
though, unfortunately, owing to onc or two items which had 
abnormally increased, thc aggregate expenses did not reflect the 
reductious which had been effected, and the percentage of expenses 
to receipts, curiously enough, was exactly the same as last year, 
although the volume of business done was very much larger. In 
almost every respect the expenditure had been reduced, but there 
had been an increase in the items of local rates and third party 
assurance. The general expenses of administration appeared at the 
figure of £5,009 as agaiust £4,769, showing an increase of about 
£240, but the rates and insurance alone had increased by over £900, 
which had more than neutralised all the savings they had been 
able to effect in the various other directions of expenditure. 
Those two items were of course entirely beyond the control of 
the directors. They were sometimes told that local rates 
tended to diminish by reason of municipal trading and similar 
causes, but although the rate per £ might not go up, the amount of 
rates that companies like themselves had to pay very frequently, 
increased by reason of increased assessments. The item of repairs 
and maintenance also showed an increase. They had spent £6,597 
ав against £4,762 in the preceding усаг, but that was not really an 
increase, when they considered the fact that they were running віх 
more miles than last year, and they also had additional power 
houses and car shops, and altogether were doing & much larger 
volume of business. He need only repeat what he said on the last 
occasion that the lines and the various properties of the company 
were kept in a high state of efficiency at the expense of the revenue 
for the year. That was a policy which the shareholders had already 
approved, and he trusted as time went on they would see the 
wisdom of having approved it, so the money they proposed to place 
to depreciation and reserve might in the course «f time prove to be 
a real nest-egg for any shortcomings on capital account, or to meet 
any calamity that might befall the company. There was a certain 
guarantee in working an electrical tramway that the lines were kept 
in a high state of efficiency, because the lines could not be worked 
economically if they did not do so, and they would see tbat the 
percentage of expenses to receipts was no higher than it was last year. 
If they could continue the effortsthatthey were makiny to still further 
reduce the expenditure, and they did not meet with any unexpected 
calls in the way of increased rates, he hoped that the percentage of 
expenditure to receipts might be still lower. "There were one or 
two reasons why the results of last year had not been better, the chief 
of which was the great depression that had existed in the Pottery 
districte, and he was afraid that state of things waslikely to last for 
seme time. Against that they had the very important feature that 
the electrical tramway industry was always a progressive one. At 
the present time thcy were carrying the population of the Potteries 
something like 40 times per annum, and their estimates were 
based on carrying them at least 50 times per annum, so 
that as yet they had not succeeded in tapping the whole of the 
business which they were fully confident from their experience in 
other parts of the country was capable of being done. So far they 
had been handicapped by only being able to run single-deck cars, but 
on the new lines, which would shortly be opened, they would be able 
to run double-deck cars. On the whole, the board were satisfied 
with the results achieved during the past year, and they trusted 
that they would be able to submit a better report in respect of the 
present year's operations. During the year they had issued 2,000 
additional ordinary shares and 2,000 additional preference shares, 
but so far they had only called up £1 per share, £o that they had a 
large balance of unissued capital. A further £75,000 of debentures 
was issued to the British Electric Traction Company. The new 
capital bad been spent iu the construction of the additional lines, 


and on the erection of additional plant and power houses, and they 
had also put down additional feeders for the more economical dis- 
tribution of current. They had also obtained 27 additional cars, 25 
of which were double-decked cars capable of carrying about 40 
passengers each, во that the whole of the equipment of the company 
was in a very complete condition. They had been pressed by the 
local authorities to make many further extensions in the outlying 
districts, but the directora had thought it wise to defer the develop- 
ment of any further lines until the existing capital was fully 
remunerative. In conclusion, the chairman referred to the estab- 
lishment of an express parcels delivery service in connection with 
the tramways, which he said was started shortly before last 
Christmas, and which so far had answered their expectations. 

Mr. C. Е. M. CokRwaLLIS- WEST seconded the motion. 

Replying to a question, the CHaIRMAN said the company had 
made much more favourable coal contracts for the current year. 

The report was adopted. 


English Electric Manufacturing Company. 


THE general meeting of this company was held at the company's 
offices, Strand Road, Preston, on 19th ult. Mr. R. H. Prestwich 
presided. 

The CHAIRMAN, in moving the adoption of the report, and the 
annual statement of accounts, said the gross profits amounted to 
no less than £69,407 12s., and after liberal provision had been made 
for depreciation, and deductions for debenture interest, dividend 
on preference shares, preliminary expenses, &., there was a balance 
left of £27,479 16s. 5d. The amount of profit covered a period of 
18 months. Continuing, the chairman said that the first six months’ 
operations of the company naturally did not result in any profit to 
the concern. The works were now fully equipped, and the pro- 
ductions of the company were despatched to almost every country. 
Having referred to the unfortunate illness of the managing director, 
Mr. Flett, who, һе said, was now happily recovering, the chair- 
man stated that the directors had decided to carry over the large 
balance of £27,479 16s. 5d., which was sufficient to pay 13 per cent. 
on the ordinary shares, because they wished to make the concern as 
sound as possible. 

The report was adopted, the auditors re-elected, and, in response 
to a vote of thauks proposed by Sir WILLIAM MiTCHELL-THOMPSON, 

The CHAIRMAN stated that the prospects for the ensuing year were 
of the brightest character. He further alluded to the success of the 
company in securing the London County Council's order. 


Dover Electricity Supply Company. 


SIR WILLIAM CRUNDALL presided over the annual meeting of this 
company on Wednesday last week, and in moving the adoption of 
the report, which has already appeared in our columns, said that 
for this year he had no hesitation in saying that they would pay a 
minimum dividend of 74 per cent. They had made a very 
favourable coal contract for the year which in itself gave more than 
1 per cent. dividend—the difference between the price of coal this 
year and last. Economies and improvements had also been made 
in working the plant. He referred at some length to the proposal 
of the Corporation to purchase the undertaking at £8 108. per £5 
share, and he gave his reasons for thinking it best in the interests 
of the ratepayers that the purchase should be effected. The report 
was adopted. 


Bromley (Kent) Electric Light and Power Company. 


THE directors' report to December 31st last says :— 


The progress made by the company during the year has been satisfactory, the 
lamp connections in Bromley having inorcased from 19,395 to 20,195, whilst 
6,691 are being supplied in Chislehurst. Applications for 2,000 additional 
lamps have already been received this vear. The sale of current has increased 
from £4,044 to £5,756. The result of the year's trading, including the balance 
4122 78. 10d. brought forward from last year, shows a profit of £8,461 Os. 5d., and 
after payment of debenture, and loan interest amounting to £2,525 2s. 2d., the 
amount available for dividend is £985 18s. За. The directors recommend the 
payment of a dividend at the rate of 44 per cent. for the year, and that £100 be 
placed to a reserve fund for a renewal of plant, leaving a balance of £65 8s. 5d. 
to be carried forward to the next account. Extensions to the plant, which have 
been completed during the year, have enabled considerable economy to be 
effected in the working of the station. It is proposed to submit a resolution 
authorising the directors to acquire an interest in the Chislehurst Electric 
Supply Company, Limited, by subscribing for the whole or part of the share 
capital of that company; also a resolution authorising an increase of the 
debenture issue to £50,000; also a resolution to incres:e the number of 
directors to six, by the appointment of Mr. Edmund Charrington and Mr. John 
Cuthbert Wigham. Опе of the directors, Mr. Daniel Grinsted, retires by rota- 
tion, and being eligible, offers himself for re-election. 


The annual meeting was recently held at the Bell Hotel. The 
chairman, Mr. GRIPPER, in moving the adoption of the report, said 
that on the year's working they had increased their revenue by 
£1,700, whilst they had made a profit of £171 on the wiring account. 
The bilance carried to net revenue account was £3,167, as against 
£1,812 last year. This extra amount of revenue had not been 
obtained by charging their customers more for their supply (as the 
same price was obtained now as in previous years), but by increasing 
their business. In 1900 the total number of units sold amounted to 
209,000, whilst last year it was 306,000, and to obtain this additional 
output only £100 of coal extra had been used. The total cost per 
unit іп 1900 was 2°72d., and in 1901 it had been reduced to 2 2d., or 
a reduction of just over 3d. a unit. These prices were due to the 
cconomical workiug of the station by the engineer. The accounts 
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showed that.the profit on the year was £3,338, as against £2,009 
last year—an increase of £1,300. А dividend of 44 per cent. for the 
year was declared, £400 being placed to reserve for plant renewals. 
Resolutions were submitted to the meeting and passed authorising 
the directors to acquire an interest in the Chislehurst Electric 
Supply Company by subecrib:ng for the whole or part of its share 


capital, and authorising an increase of the debenture issue to 
£50,000. 


City and South London Railway Company.—A 
special general meeting was held on 25th ult. at the offices, Fins- 
bury Pavement, Mr. C. G. Mott presiding, and resolutions were passed 
approving the Bill now pending in Parliament for incorporating 
the Islington and Euston Railway Company; the insertion of an 
additional provision in the Bill on petition subetituting the com- 
pany for the proposed Islington and Euston Railway Company, and 
authorising the City and South London Railway Company to carry 
out the works and exercise the powers contained in the Bill; and 
the provisions of a working agreement proposed to be entered into 
between the two companies were also passed. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to:—Notting Hill Elèctric Lighting Company, 
Limited.—Further issue of 2,200 ordinary shares of £10 each, fully 
paid, Nos. 12, 201 to 14,400. Application has also been made to the 
Committee to allow the following securities to be quoted in the 
Official List :—Brisbane Electric Tramways Investment Company, 
Limited.—£400,000 44 per cent. first debenture stock (redeemable), 
in lieu of the provisional certificates now quoted. Notting Hill 
Electric Lighting Company, Limited.—£50,000 4 per cent. first 
mortgage debentures of £100 each, Nos. 1 to 500 (registered). 
Willans & Robinson, Limited.—Further issue of 26,666 ordinary 
shares of £5 each, fully paid, Nos. 90,001 to 116, 666; and 16,666 
6 per cent. cumulative preference shares of £5 each, fully paid, Nos. 
125,001 to 141,666. 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
March 29th were £415; corresponding week last year, 2147; inorease, 
£268. Total receipts to date, £2,351; corresponding period last year, 21,888; 
increase, £468. 

Bristol Tramways and Carriage Com ~The receipts for the week ending 
March 28th were £4,210; sorreponding period $ year £8,581; in- 
crease, £629, \ 

Central London Railway.—The receipts for the week ending March 29th were 
£6,121; correspon week last year, £6,228; decrease, £107. Total 

£85,840; corresponding period last year, £79,285; in- 
crease, 46, 606. Miles open, 6. 

City and South London Railway.— The recei for the week ending 
Mar. 80th were £2,655; corresponding week last year, e ree increase, 
£583. Total receipts to date (18 weeks), £88,041; corresponding period last 
year, £26,487; increase, £12,504. Miles open, б}; last year, 43. 

British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending March 21st :— 


Й 


Comparison 
with oorres- | wo Aggregate 
Amount ponding week 1 
Company. 4 | of last year. | „eeks. Amount. Ino. or Deo. 
+ — | + — 
| £ | д 4 £ £ 
von rt * ee nm 848 — — ll 4,848 T == 
Dudley—Stourbridge 674 170 — " 6,960 1,815 — 
oe = == , on — 
Greenock-Pt. Glasgow 449 274 — 11 4,132 2.202 — 
artlepool ^". е b — 11 904 — 26 
Kidderminster oe | [106 90 — 11 1,021 101 — 
Mertbyr * oe — — 11 2,121 — — 
Oldham— Ashton 186 29 — 1 5,121 — 24 
P e * ee ee ee 17 — — 11 2,042 — — 
Potteries 1,430 146. — ll 15,258 612 — 
Southport |  ..| 196 | 54 — | 1M 1,28 248 — 
Bouth Btaffordsbiret | 786 | WA | — 11 8,015 440 — 
Rwansea ее е 417 43 ase 11 4,490 870 — 
Taunton е be’ 50 | — — 11 983 — — 
Tynemouth ;.. oe 200 10 — 11 2,089 10 — 
Wolverhampton Dist. | 141 з — | 1,889 672 — 


— —— —— — — — M = — — — — — — — — 


* Not in operation last year. t Partly steam. 
1 Comparison from March 18th only. 

Dover Corporation Tramways.—The receipts for the week ending March 
28th were £284 4s. 8d.; corresponding week last year, £158 7s. 8d.; in- 
crease, £80 178. 5d. Total to ‚ £2,185 18. +3 бо nding period 
last year, £1,998 5s. O4d.; increase, 2186 16s. Od. Miles of track open, 8. 
Car miles run, 1902, 5,296; 1901, 5,114. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.—The receipts for the week ending March 
28th were as follows:—D.U.T. Co., £8,415 10s. 9d.; D. B. D. Co. £731 16s. Od.; 
total, £4,147 68. 9d.: corresponding week last year—D.U.1. Co., £2,929 
3з. 54.; D. B. D. Co., £620 10s. 04.; total, £8,549 13s. 5d.; increase, £597 188. 4d. ; 

egate to date, 249,882 6s. 9d.; last year, £46,985 19s. 1d.; increase, 
£2,946 7s. 8d. Mileage worked 46. 


Glasgow Tramways.—Week ending March 29th, 1902, £10,952 128. 10d., com- 
pared with £7,999 3s. 11d. for the corresponding week last year. Since com- 
mencement of present financial year, June 1st, 1901, aggregate drawings are 
£508,042 6s. 7d., compared with £393,365 68. 9d. for the same period in the 
previous year. 


Liverpool Overhead Railway.—The receipts for the week ending March 
30th were £1,418; corresponding week last усаг, 21,162; decrease, £44. 
Total to date £17,869; corresponding period last year, £19,206; decrease, 
£1,387. Miles open, 6 miles 67 obains. 


STOCKS AND SHARES. 


Wednesday Evening. 
THE Stock Exchange returned to work in light heart on Tuesday, 
quite ready to make the best of auything which might favour 
rising prices. At the outset it looked as though the House 


had really come back to business, but as soon as the morning's post 


orders had been executed, it became obvious that there would be 
very little else for the markets to do that day, and consequently 
many members retired early. Nor did to-day show much increase 
in the volume of trade, and the holiday air will hardly be disposed 
of until next week. The electrical supply section is fairly busy, 
but in the telegraph market there is very little going on, and the 
miscellaneous department, as a whole, is gently slumbering. 

The Brush Electrical Engineering report is one of the must 
interesting, as it is also one of the most disappointing, items of the 
week. Tie sharp fall that has occurred in the price of the shares 
duringthe past fortnight is now fully explained, but that some people 
should have had knowledge of the position for solong before the body 
of shareholders, and acted upon that knowledge, constitutes a grave 
irregularity, to put it mildly. Possibly it is those favoured few 
who got out of their shares much higher up, a few weeks back, who 
are now repurchasing, and giving the market some appearance of 
strength. Business is being done at the middle price in both 
classes of sbares. Careful consideration of the report —-wbich 
shows that the company made a gross profit of only £600 less than 
in the corresponding part of last year—does not make it clear why 
the Preference shares (non-cumulative, be it noted) should have to 
forfeit their half-year's dividend, when this time a year ago they 
were paid in full, and the Ordinary received 5 per cent. That a 
reserve fund is necessary will be denied by no one, but when it 
comes to starting such a fund at the expense of holders of non- 
cumulative Preference shares, the matter assumes a complexion out 
of the common. Brush Preference proprietors have every reason to 
be disgusted with the report now presented. 

Central London stocks are lifting up their heads again, and the 
Ordinary has risen 2 since we last wrote. The impression is that 
the fall, like January's rise, was overdone, and it is fairly pointed 
out by some that the line is notlikely to earn less than its previous 
4 per cent. in this the Coronation year. And of course a pretty 
safe 4 per cent. home railway stock at anything beneath 110 is not 


to be by any means despised. The Preferred stock has stuck 


steadily to 1044, and this security deserves more attention. It 
possesses all the necessary elements for a 5 point advance. Other 
clectrical railway stocks display no change. Great Northern and 
City Preferred A are about 84, while District and Metropolitan 
stand at 30 and 734 respectively. That they do not do all things 
better in France is shown by the lately-publisbed Paris Traction 
Company's balance-sheet, which shows a debit balance for the year 
of the enormous amount of 200 million francs, or, say, £800,000. 
This ghastly result is due largely to the fact that, having no cxperi- 
ence to guide them, the company’s directors agreed with the 
municipalities to charge fares which have proved ridiculously 
unremunerative. Our own London United Tramways Debenture 
stock is changing hands at 103, and in the last day or two there 
has been quite a smart rise in London Road Car shares upon the 
introduction of the company's new horseless omnibuses. 

The telegraph market keeps firm, and how little it takes to in- 
fluence prices may be illustrated by the rise of a point in Anglo- 
American Preferred at the appearance of a buyer for the relatively 
small amount of £2,000 stock. Direct Spanish, Western Telegraph 
and Direct United States shares, are all marked c» dividend, but 
the nominal prices remain as before. Commercial Cable stock, 
however, has fallen 55, although the dividend deduction is only 
$12. National Telephone issues are lifeless, but a fair amount is 
doing in Globe Telegraph and Trust shares of both orders, thc 
cheapness of the prices attracting investors’ attention. The Pre- 
ference look a thoroughly sound lock-up, and there cannot be much 
risk in buying the Ordinary at £1 under par. Marconi shares fail 
to improvc to any extent, despite the publication of the agreement 
arrived at between the company and the Canadian Government. 
The price is still 31. 

The quoting of several more electricity supply shares ex dividend 
has produced little effect, Notting Hills being the only ones lowered. 
There is still a demand for Debenture issues, and small rises asc 
scored by Charing Cross Debenture and City of London Second 
Debenture. The South London Company's report is out, but has 
given no fillip to the price of the shares. Chelseas are 1 better. 

In the Miscellaneous division, Henley's have shed 4, and thus 
dropped into line with Callender's again. Telegraph Manufacturing 
Preference are ez half-a-crown dividend, but keep at 52, Babcock 
and Wilcox are a fraction barder at 35g, and Willans & Robinson 
remain at 9). Castner-Kellner shares at g, and the 43 per cent. 
Debenture stock at 90 are about the eame, while Castner Electrolytic 
Alkali (U S.A.) 5 per cent. Debentures are 903. Westinghouse 
Preference shares can be bought at „ under £6, and Electrolytic 
Alkali Ordinary shares are g, the Preference commanding 3 more. 
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Closing Closing ae r "nx: 
Present or 
Issue, BAMB. Share, the last three years, 8 dde 
levy. | 1900, | 1901. 
82,300 | African Direct Telegraph, 4% De T soe | 100 oes si 99 —103 99 —103 
| Amason Telegraph Co.'s shares, Nor 1 to 95, 000 . es 10 wee T 94— 44 34— 44 
119,7007) Amason Telegraph 5 Y Debs., Nos. 1 to 1,250 Red. eo | 100 "" .. |70 — 80 | 70 — 80 
804,720 | Anglo-American Telegraph ... oes sos Stock 73/6 | 34% | б1в. | 46 — 49 | 46 — 49 
3,097,640 Do. do. 6 96 Pref eee eos eee Stock 6 6 2 6 89 — 91 90 — 92 
8,097,640 Do. do. Deferred eis ses Stock EI 78. | 5s. 28 74— 78% 71— 72 iss 
44, Chili Telephone, Nos. 1 to 44,000  ... “se ге а 514 5 Ф 31— 4 8 4 ‘ 
1,741,0292 Do. do. Sterling 500 year 4 % Deb Stock Red. (Stock) ... | ... 95 — 97 | 94 — 96 xd » 
16,000 Cuba Telegraph eee ee „өө ee 10 7 у 4 ur 43 — 5 44— 54 TT 
6,000 Do. 10 Ф Pref. ee too eee eee ee 10 eee TI 13 — 14 13 — 14 eee 
13,931 Direct Spanish Tel ph ee eee eee coe ee 5 4 926 4 Y 3 — 4 3 — 4 xd ve 
6,000 Do. do. 10 Cum. Pret. eee eee eee 5 eee nee eee 84 — 9 84 — 94 e 
90,0002 Do. do. 43 Debs. #9 eee eee 50 eee eee 98 —102 98 —102 eo 
60,71 55 pam наше en * P 5 k "E: 20 34% 3196 | ... 93— 104 94— 104ха 10 92 
est e 4j! e wi 
101,300: кылы cri} 100 2 99 —102 | 99 —102 "X D" 
4,000,000 | Eastern Telegraph, Ord. Stock ous sas 5 7 B 7 9 4. 125 —195 125 — 135 132 
1,930, 807 Do. 4 Pref. Btock eee see 00е өзө eee 85 — 88 85 — 88 85 
1,432,268! Do. Mort. Deb. Stock Red. eee Stuck T sus 105 —103 |105 —109 TE 
$00, Eastern Extension, 3 and China Telegraph ...| 10 7 7 96 , 124— 134 | 124— 133 122 | ... 
820,000! Do. 4 Deb. Btock Stock eve eee 108 —113 108 —113 TT 
300,000; { Hastem and Bouth African Telegraph, 4 % Mort. Deb. 100 | B4% | .. | . | 99 —102 99 —102 |... | .. 
$00,000! Do. 49 &. Debs. (Mauritius Sub.) 1—8,000 25 T eve „ |100 —103 951100 —108 . sss 
180,227 Globe Telegraph and Т eee [IIl eee 10 54% 53% eee 84— 94 8$— 94 9. Y 86 
180,042 Do. до. 6 Ф Pref. see oes see 10 eo ecc e 124— 133 124— 134 133 126 
Ока, чишеп керер ene ПЛАТ q E a D 10 15 % 27 — 29 27 — 29 T TT 
and u 16 А 2 nt 
75,000 Sian ie ыы cba} 10| .. . | .. |99 108 99 18s 
17,000 5 Telegraph  ... sis oes ». | 10 95 |10 Ф 35 — 39 |35 — 39 38 à 
100,0007| London Platino- Brasilian Telegra b, 6 95 Debs. . oe | 100 | ... bi 100 —104 |100 — 104 eus "t 
72,080 Montevideo hone, rer » Nos. 1 to 73,680 .. 1 23 eee ° 1— i— ecc soo 
86.499 Do. do. 5% Pref., Nos. 1 li › 86,493 1 b soe 4— 1 4— 1 eee eee 
983,333 | National oe Pref. Stock T „ | 100 | 5 5 |5 % 95 — 99 95 — 99 <a và 
200,000 Pref. shares  ... eee ies TT 2 "T 34 38 33— 368 8— 8 aaa ‘ 
1,966,667 Do Def. Stock - 100 - 60 |64xd| 60 — 64 60 — 64 601 ; 
15, Do. 6 Cum. 1st Pref. see eee soo 10 6 6 6 y^ 13 — 15 13 — 15 ‚ өөө ee 
15,000 Do. 6 % Oum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 — à 
250,000 Do. 5 % Non-cum. 3rd Pret., 1 to 250,000 515 5 5 43— 53 43 — bDixd| ... xi 
2,000,000 Do. 83 Deb. Stock Вей. eov [TI] Btock 33 33 34 93 — 96 93 ESSE 96 TT) ooe 
500, Do. 4 95 Deb. Stock Red... 1 — [4 4 101 —105 101 —105 103 T 
171,504 | Oriental hone and Elec. Nos. 1 to 171,504, fully paid 59% 6 500 1— 1 2— 1 — ee 
100,000 Pacific and European Tel., 4 Guar, Debe., 1 to 1,000 eos eon coe 99 —102 99 —102 es T1 
11,839 Reuters. eee eee [II] eee eee [I1] 8 b y 4 b Ф ° 61— 73 64 — 7% eee eos 
8,303 Bubmarine Cables Trast eve өе soo eee ove Cert. eee oes 119 —125 119 —125 oe eee 
58,000 | United River Plate Telephone 517 A| .. 42— b} | 48— 5i 413| 43 
40,006 Do. т b Ф Cum. pret. Nos. 1—40, 000 b eee Ty) 41— 5 44— 5 oe eos 
179,9471 Do. b 009 өөө soo Stock ео eee 102 —105 102 —105 1024 eee 
165,600 | West African Telegraph, 5 Ф Deba.... 100 | ... m 99 —101 99 —101 99 m 
80,008 West Coast of America, Nos. 1—30,000 and 59,001——59, 008 23 eee eec T) 3 — eee 00 
150,000 Do. do. 4 Ф Debs., 1—1,500 gua. by Bras. Bub. Tel. 100 eee see eos 99 —102 99 —102 eee coe 
207,980 | Western товара Ltd., Nos. 1—207,930 ... vec eee 10 7 %17% Se 12 — 13 12 — 13x 123 "T 
75,0002 Do. 5 Debs. 2nd series, 1906 * | 100 ees coe 102 —105 |102 —105 ees ese 
848,7771 4 Deb. eee ees 100 eee ee 99 —102 99 —102 eee 
West India and Panama ph ee eee eee eo 10 @% ese e i— 2 $— 2 ee 
$1,563 Do. do. do. 6 Oum. ist Pref. e 10 T 00е 5 == 51 5 — 53 ee 
4,669 Do. до. до. 6 Сиш. 2nd Pref. eee 10 eee | eee 33 ind 43 31— 4} eee 
80,0003 Do. do. do. ß Ф Debs.. Nos. 1 to 1.800 ' 100 T е | 100 —103 |170 – 103 
ELECTRICITY 9 COMPANIES. 

100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... See 105 | eT i— à— 6 ide 
100,000 44% 1st Deb. Stock, Prov. Certa. 100 eve УР? .. {100 —105 98 —103 xd 101 101$ 
19,661 | Brompton & Kensington Elec. Lt. Bap., Ord. 101 to 19,761 5 69 69 |8 9% | 88— 94 | 8#— 91 2 

20,000 Do. do, 7 Ф Oum. Pref.... 5 ees | s» T 82— 9} 83— 91 “Bhs 82, 

50,000 Charing Cross and Birand Electricity Bupply sue 59% 9% 10 „ 9 — 10 9 — 10 9:5 
50,000 Do. до. до. Ф Саш. Pref. 5 eee isi A 5ł— 5 51— 5 58 
250,000 Do. do. do. К Deb. Stock Red. | 100 due. cese А 104 —106 |105 —107 1068 
$4,000 *Chelsea d SPP Ord. 516% 154% 45 5— 5 34— 3 58 
150,000 Do. b Deb. Stock Bed. e Stoch . . 110 —113 |110 —113 T 
T0579 City of London E Electric Lighting, 40,001—110,579... | 10|4% 0 7 8 8 988 $9 a 
40,000 Do. 6 95 Oum. Pref., 1 to 40,000 . 10 6 6 T 12 — 13 19 — 13 ues 
400,0007 Do. 5 % Deb. Btock, Scrip. (iss. at £115) all paid ED а sie 123 —128 123 —128 ie ssa 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certe =» paid 100 + 85 101 —104 102 —105 104 | 103} 
40,000 kir ced of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 4 4 % 4 % | 8§— 94 84— 9ха ... iss 
20,000 do. do. 6 % Pret., 40, 061— 60, 000 10/6925 6% 12 — 13 12 — 13 xd. з 
400,000: De 44 V Deb. Stock, Prov. Certa (all paid ) Ba... vd е жс 107 —110 |107 —110 m EUM 
$5,500 Edmundson's Elec. Corp., Ord. Bhares ET " eee 5 6 7 % 6 — 6i 6 — 6 6g 645 
1000 Do. do. 6 95 Cum. Pref. eee 882 бея а» - 6 — (4 6 — 64 62 61 
120,0007 Do. do. 4j % 1st Mort. Deb. Stock.. 100 | |. | э. lce —169 |106 —109 js 
21,000 кыша and кин Electric, Ord. ... 5 | 11% | 12% | 10% 10 — 11 10 — 11 10} ; 
90,000 do. 4 % Deb. Stock Stock six .. |101 —104 |101 —104 TT - 
110,000 са. Electric suppl Corporation, W S8 ves li— 2 11— 2 85 í 
49,840 Do. do. 6% Pref. | 5 Ж И 4— 5 | 4— 5 xd 44 
350,000: do. 4% ju Me Db. Stock Rd. |Btock| ... wee "- 95 —100 95 —100 T 
98,769 Metropolitan Electric Bup ly, 101 to 62,500 sss «65 1015916 & | 64% | 144— 154 | 144— 154ха 
220,000! Mortgage лие Stock з . 1111 —115 111 —115 
250, 0007 De 314 Mort. Deb. iilos Been Stock eis 93 —101 98 — 101 
8,652 | Notting Hill Rlectric Lighting vi eec see 10 | 7 7% 6 9 144 — 154 | 14 — 15 xd 
40,000 | Bt. James's and an Mall Electric Light, Ord. 5 148% 14495 14495 | 14 — 15 11 — 15 е 
,000 Do. do. 7 Ф Pref., 90,081 to 40,080 5 7 7% 12 8— 9 8— 9 i 
150,000! Do. do. 83 Ф Deb. Btock Be d. [Ij 100 aes eee eee 98 —101 98 —101 ee 
13,000 Smithfield Market Elect. Supply: | Ord. eee eee tee 5 eee eee eee 13 нә 21 14 m 21 oe eee 
50,000 Do. do, Deb. eee ee 100 090 (III 099 80 — 90 80 mee o T) [TI 
| Bouth London Electricity Bupply, 998 eee * | 5 eee | eee oe 2 — 23 2 — 21 oe eos 
Westminster Blectric Supply, Ord. eee «85 x 5 18 *- 10395 103% | 11 — 12 11 — 12 


* Subject to Founders Share 
| Unless 


pee maser pi Stock 
share 221, 


в, Eixchangs 
stated all shares are warrants, p реке, nd 
aDividends marked § are racy Apron consisting of delten latter nds pads d ft сое 7687 and tbe frst part of the nezi acts: 


- 
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Stock Closing Closing Business done 
Present Dividends for 
— = выше Бема бле your | . WE IO 
: 1809 1900. 1901 Highest | Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. .. T ec] 10| ue ids «ss 4b- bi 44— 5i P | 
300,000; Ро. do. 5 &% 1st Mort. Deb. Btock Bed. Stock ... ene .. | 88 — 92 89 — 92 e 
62,074 British Electric Traction ies ei As „| 10| 89% 9 . | 18 — 14 13 — 14 13i | 128 
90,000 Do. do. E Oum. Pref. see 10 eee eee 2 00 124 — 122 124— 122 1278 eee 
600,000; Do. do. Perpetual Debenture воск .. |Btock| ... ise .. |126 —129 [126 —129 126 | 125 
70,000 British: Insulated Wire A eee [II] 5 20 V 15 % oon 94 — 104 9$ — 104 m LII 
70,000 Do. do. 6 Cum. Pref. vas ses ss 5 .. "T 85 5x— 61 53 — 63 s T 
50, 000 JBrowett, HT & Co. (1899), Ord. 85 we | 41]... 8 .. | 138. to Ј5в. | 13. to 155. - 
50,000 f 6% Cum. Prei. £1] .. | 6 . |16/6 to 17/6 | 16/6 to 17/6 | ... 
105, 731 Brush Blecl. 1 „ Ord, 1 to 105,731 А 2| 5i 5 S| Nil i— 1 1— 1 18 1 
150,000 Do. Я ' Non-cum. 6 Y Pref. . wes T 2| 6 6 * 3 1— 1 1— 1 13 là 
125,0607 Do. do. 43 95 Perp. Deb. Stock 885 .. |Stock| ... se . . 101 —104 |101 —104 
125,0007 Do. do. 4% % Perp. 2nd Deb. Btock Stock 97 100 97 100 | 
$0,000 | Callender’s Oable Construction „Nos. 1—30,000 5|15% 15% 17 — 18 174 — 183 
40,000 Do. do. 5 95 Cum ‚ Pref. ous 5| .. dd is 51— 6 54— 6 
90,0001 Do. do. 44 & 1st Mort. Deb. Воск F Red we. |Btock| ... аз . 111 —115 111 —115 
1,969,800 | Central London Railway, Stock m .. Stock... | 4 999 —102 [101 —104 DM aee 
440,100 Do. do. 4 95 Pref. Btock ... è we. [Stock] ... 4 91103 —106 103 —106 1034 | 102 
440,100 Do. do. Def. do. ʻi S. Stock] ... 4 95| 97 —100 97 —100 1.5 T: 
855,000 City and Beuth London Railway ... : ‘ . Stock 11 12%] 2 %| 65 — 68 65 — 68 a 
54,000 pa car ed Fg a tat Mot Ro Dus “о ds 3| 7% 8 .. 3 — 3i 3 — 34 939 
я 0 о 
100, 0002 £100, and 901 to 11, 000 of £50 red II ove eee eee 99 —104 100 —105 103 NELLO 
99,261 dison & Swan Utd. El. Lgt., А” shares, £3 pd. 1 to 99,261 5 6 2230 1— # 1— 8 “ы ies 
17, 139 Do. do. do. "A" Bhares, 01—017,139 ... 5| 6 2495| ... 2— 3 2— 3 be ae 
844,023! Do. do. do. 4% Deb. Btock Red wo. | 100 | ... vis S. | 78 — 83 78 — 63 des E 
100,000; Ро. do. 5925 2nd Deb. Stock Prov. ageless e 100 | ... 85 .. | 83 — 88 82 — 87 xd| ... 8 
112,100 Blectric Construction, 1 to 112, 100 eee [TI 2 6 y 4 6 96 eee 16— 14 1§— ц ete TT 
31,390 Do. do. { Cum. Pref., 1 to 31, 390... T Mop “ees T " 24— 3 24— 3 8 8 
182, „500 Ро. do. Perp. Ist Mort. Deb. Bock ... |Btock| ... vis .. | 97 —101 97 —101 T Jii 
18, 000 | General Elec. Co. (1900) 5 95 Cum. Pref. ... e. | 10] c TR E 92— 10} 92 — 10} ies Р 
150,000 Do. do. 4 95 Mort. Deb . [Stock] ... as .. |100 —103 98 — 101ха к 


35,000 | Henley's (W. T) Telegraph Works, Оха, ... _ — 5|15 J 20 J 20 9, 1743— 184 | 17 — 18 


$5000 | Do. 4j % Pret. ‚| 5| 43%] 48%] .. | 5)— 6 5)— 6 
50,0001 Do. do. i 4$ Mort. Deb. Btock... Stock| ... Ee .. [111 —115 111 —115 se 
50,000 India-Rabber, Gutta-Percha and Telegraph Works 6. | 10 | 10 Ф| 10 . | 21 — 22 21 — 22 218 | 21 
800,000; Do. do. do. 4 96 1st Mort. Deb ... eee 00 99 —102 99 —102 xd| ... jm 
87,500 Liverpool Overhead Railway, Ord. ... - 2 | 10 3% 3i% 14% 1 — 54 55 — 5&| .. T 
10,000 |ї Do. do. Pref., £10 paid ^...  ...| 10 — U 11 — 1129 
7,500 Parker (Thomas), Limited, Ord., Nos. 1 to 1; 500 ... % 10) е - 154— 164 . | 154—164 жей 5 
$Rosling, Appleby & Fynn 6 95 Cum. Pref. .. “ æ | Xl] 777 xs 19/- to 20/- : 
87,850 | Telegraph кошы апа {епапсе ... 805 oe | 12] 15 E. 20 * 35 — 35 — 38 37 35 
150, 000? Do. 4 Ф Deb. Вав. Nos. 1 to 1,500 Red. 1909 ... | 100 | ... .. 1102 S 102 —105 6 Sas 
20,000 Do. do. 5 % Ош. Prt. Nos, 1 to 20,000... 5 54— 54— O6xd| .. 
540,0007) Waterloo and City Railway, Ord. Stock ... у s] 100 | 9 * 3 * 3 « 92 — 95 | 92 — 95 924 
t Quotations on Liverpool Stock Exchange. 3 Unless otherwise stated al] shares sre fully paid. § From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, 5—{%. Oldbam, Ashton, and oa Electric (210 Prel. ра От .), es 144—165. 
National Elecirio Free Wiring, 41—j? bo. .), 108—108. 
From Bhmingbem 8bare List 4 From Manchester Shere List. Bank rate of Ph 3 rer ба о. 61h, 1902). 
MARKET QUOTATIONS, Wednesday, April 2nd. 
CHEMICALS, &o. This week. | Last week. Ino. or Dec. METALS. &o, (eontinued.) | This week.| Last week.|!no. or Dec. 
ве ee owt. . . TT Oo Bh ee ee oe £71 £71 Е 
: a F e “ р сте. : si. P д pper Sheet B f : Pe on са zh 
: 93 Oxalo  .. ais ee рег оті, 89/- 89/. а € „  Electrolytic) Bars per ton 263 £F8 А 
а „ Sulpboric.. T .. рег сті, 6/6 6 oe 9$ n " Sheets .. рег ton £15 £75 га 
а Ammoniac, Bal . per cwt. l- l- oe бо n " Rod per tcn £08 £68 8 
а Ammonia, oriate (orystal) .. per ton £88 10 #88 10 9 ê n 85 Н.С. wire per lb. 8d. 8d » 
Г ee ee per ton £80 £80 f Ebonite Rod oe ee ee ee per Ib. Bj- 8/ ee 
а Bleach powder . per ton 2, 2, . / Bheet . per lb. . 6j- $a 
а Bisulphide of био. per ton £15 £15 n German Bilver Wire ee ә» per lb. 1 d ah es 
а Borax . per ton £18 418 h Gutta-percha fine . sx ee per lb. oe 
а Bensole (00 9%) " .. pergal, 1/- ҹу. ee h Inåia-rubber, Para ne. per ld. TY to 8/2 u^ P 3/8 v 
а „ (50 А " „ pergal, 6/6 6/6 А í ion Charcoal Sheets per ton as 
a Copper Sulphate - . ee рег ton £20 £20 А í Pig (Cleveland э warrant). per ton ioi 4691 14d. inc. 
a одн, БА А А per ton EM is 4 В e i len according to per ton From 411 | From £11 - 
& oe White Bugar е se per ton £81 £81 ee { 00 ee ee ee per ton 47/6 to £0'- 47/6 to 50/- oe 
а a Hate Siri " вә T Load “ “о 49% T © ns Wire, galvenised No.8 .. perton 2 1110 zu 2 15 ex 
в s Nephi, Bolvent( at 160°C). per К 6/6 6/0 35 : Lead, Englitb Ingot d per юп | го 21115 io £1189 j to6/8 inc. 
Bichromate, in casks.. per ib. ва. ва, ee Sheet ee „ per ton] 2428 10 ù ЧА 
и „ (Сасово (15 780%) ee per ton 294 294 ee = Ménganin Wire No. 98 .. ee per ld. 8/- 80 га 
a „  Bisulphate MM ee per ton #85 £85 i g Merc „Por bot.] £8 16 £8 15 ae 
а Shellac „ per owt. 117/- 117/- га 4 Mica “in original cases), emall . per lb. 3d. to 9d. | 88. to ud. s 
a Sulphate of Magnesia ee per ton £4 10 £4 10 € d n - „% medio om per ìb. | 1/9 to 9/9 | 1/9 $0 9/9 ee 
а Bulphur, Sublimed Flowers . ee per ton £6 5 £6 5 ө 4 large per lb. | 8/Bto 1/8 | RÆ to 7/8 ee 
а н 5 per ton £5 10 8 10 es P Phosphor Bronse plain a castings per lb. |114d.*o 1/9 IId. 10 1 2 E 
Lum ee рег ton 25 465 T p rolled per lb. | 1/- #0 1,8 4- % 1,8 
а Boda, Сасе (white qU 96) per ton 210 16 A10 16 T p " irish. sheet per lb. Frcm 1/2 1,2 
8 a stals .. T ee per ton 48 £8 m o Pistinom = ee ee per os. £4 1 £41 
в ohromate, casks . per lb. 94d. зда. Ps 1 Silicium Bronse Wire per Ib. 104. to 1/- | 100 0 1/- as 
scc = d'vg to üesc'p'n per top From 816 to 440 es 
TADB: Me See D. di)9 to | £118 to ds 
b Aluminiom Were, in in ton lota per ton 2148 2148 А d ты, block .. du ы Ver ton £)20 £119 £1 ino. 
" ton lots per ton 4994 4994 eo 9 n fol T ee ee ee per lb. 1/0 16 s 
Bheet, in on lota por ton £191 £191 . " wire, Nos. 1 to 16. .. ee per Ib. 1/6 4/6 a 
p Babbitt's metal in ton | £75 to 4128 | £75 to 4196 p White Anti- friction Metals — 
e Brass ed metal to 199 basis га Ib. еза. а. ТА " White Ant” brenda . per ton; 286 to £68 | £85 «o 266 сё 
в ed) .. ee Por lb. id. d. i з Үзө, н pod Conon, op vis per ib. 1а. 14. x 
e "n 8 solid drawn) ee per D 7 0 7d. ee Í и per Ib. а, 0658. ee 
© n wire, ee ee Derib. та. 1а. xx j u ly 19 be. Rossian „ per ld. 32. ‚ 4-14. > 
: Copper Tubes (brased) per lb, E2d, ч s% Íj u s. Rursian, single .. per Ib, д. 41^ on 
(soJid drawn) . . per ib. 9d. d. 8 " 180 be. Je rove. рер ор 441094 A19 26 ee 
: Copper Bore ben selected) .. perton £71 £71 sis Zipo, Рь » Vieh Montespe pnd. › per*on| £22 10 #22 10 s 


b The British Aluminium Co., Ltd 
e Messrs. Thos. Bolton & Bons 


d Messrs. F. W 
e Movers. Fred PLE oto 


t Messrs. James & Shakepeare, (Co., Lid. 
Messrs. Edward Till & Co, 

4 Messrs. Bolling & Lowe. 

i Messrs. Walter Н. Hindley ё Oo. 


Quotations 


Quotations 
supplied by 


Quotations 
supplied by 


a Messrs. G. Boor & Co. 
е eapplied by 


| India-Rubber, G.-P. and Teleg. Worke 


af k Мевеге. Morris Ashby, Limited. 


o Messrs. Johnson, Matthey 4 Co., DM. 
The Phosphor Breose OO Apia. Las. 
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WIRELESS TELEGRAPHY AND SUBMARINE 
CABLES. 


By E. GUARINI. 


(Concluded from | раде 493.) 


WE wil now see how duplex transmission can be realised with a 
coherer in submarine cables. We may say at once that duplex 
transmission is possible with a coherer in submarioe cables, either 
by the differential system or by the Wheatstone bridge system. 


Fic. 11. 


For the differential system we must devise a special coherer, a 
magnetic coherer, applicable, be it understood, to all the arrange- 
ments above described. Several experimentalists, in particular 
Messrs. Cervera, Tissot and Rochefort, regulate the sensitiveness of 
the coherer by magnetism. They use filings and electrodes of 
magnetised metal, and by making a magnet or electro-magnet act, 
vary the sensitiveness of the coherer, by regulating the magnetic 


Fic. 12. 


cohesion, i.e., the pressure, of the filings. Thus Cervera regulates 
his coherer by means of an electro-magnet, the core of which consists 
of the electrodes of the coherer and the winding of which is put in 
circuit with a battery and a resistance capable of being regulated, 
Thus we see that a magnetic coherer can beobtained by constituting 


Fia. 13. 


the winding of the line wire. A very sensitive magnetic coherer 
can be realised by composing it of very fine filings, and using 1n the 
circuit of the coherera battery, the electromotive force of which is 
almost equal to that by which the coherer is acted upon. Then the 
least compression of the filings is sufficient to make the current of 
the local battery pass through. Several times with Blondel coherers, 
with very fine filings and at the critical low-tension point, regulated to 
the highest degree of sensitivencss, it was suficient to speak even gently 
on the tube for the current of the battery to pass. _. | A 
This being the case we bave only to use a double winding for the 


electro-magnet of the magnetic coherer, each wire being wound in 8 


568 


certain direction in order jto realise (fig. 11) duplex transmission by 
the differential system. The arrangement shown in fig.11 only 
differs from the ordinary system in that the magnetic coherer (with 
& battery and a relay or receiver in shunt) replaces the ordinary 
receiver. The Wheatstone bridge system is more easy of applica- 
tion. In order that equilibrium shall be absolutely perfect (for 
otherwise it would be necessary to use a less sensitive coherer, i.c., 
one worked by a greater difference of potential) we have only to 
substitute a coherer for the ordinary receiver (fig. 12). 

Fig. 13 shows the application of the coherer to the Anderson and 
Harwood method. 


Fia. 14. 


Fig. 14 relates to Stearn’s differential method used by the Anglo- 
American Telegraph Company. 

Lastly, fig. 15 shows the application of the coherer to Ailband's 
method, which is a combination of the differential system and the 
Wheatstone bridge system. 

Another question which presents itself is the decohesion of the 
sensitive tube. This problem could be solved by auto-decohering 
coherers, Only it does not ssem to me that these coherers effect the 
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Fia. 15. 


return with sufficient rapidity, owing to a certain inertia which has 
yet to be overcome. As to the ordinary coherers with metal filings 
which are made to return by the shock, they seem to me to act very 
slowly in comparison. 

The arrangement which, in my opinion, would give the best 
results from the point of view >f speed, is that described in my 
English patent, No. 1,555, 1900, and shown in fig. 16. In principle 
it consists in making the coherer vibrate continuously; for instance, 
by imparting a rapid rotary movement to it. The greater the 
speed at which the tube is made to rotate the more rapid is the 
decohesion. The above arrangement is not new in principle, since 
something similar was devised by Mr. Rupp in 1898 (Electro- 
technische Zeitschrift, 1898, p. 237), and proposed by Mr. Brown in 
1899 (English patent No. 19,710, 1599). Mr. Brown's patent, how- 
ever, is later than my Belgian patent, dated June 24th, 1899. 

This is the theoretical working of the arrangement: —“ If the 
tube has lost its resistance it regains it again when it is shaken. If 
we conceive it in continuous motion, it will keep its resistance ; if 
an electric wave strikes it, it loses its resistance for a moment to 
regain it immediately by reason of the motion imparted to it. We 
see that a coherer in continuous motion on being struck by electric 
waves reproduces with the same rapidity changes of intensity in the 
current in the circuit in which it is placed.” 

Of the three advantages to be gained by submarine telegraphy by 
using the coherer enumerated at the beginning of this article, the 
last two relate chiefly to new cables about to be laid. But as I 
have an absolute conviction that wireless telegraphy is well on its 
way to making sufficient progress to ensure communications satis- 
factory from all points of view, and that, on the other hand, cable 
companies will have the good sense not to sacrifice more capital 
without due reflection in establishing costly communication by 
means of cables which might be much more economically 
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established by wireless telegraphy, we will not confine ourselves 
merely to the first ad vantage — increase in the speed of traus- 
mission. 


B, Coherer; и и’, Connecting wires; е, Shaft set in motion by gearing ; 
hh', Contacts; ff, Brushes; cc’, Terminals; 1, Wire which con 
ducts the variable current; s, Support; р, Battery; nand т 
primary and secondary of sn induction coil; T, Telephone. The 
transformer n and m, and the telephone т, may be replaced by a 
relay or a receiver. 

| Fic. 16. 


We may at another time examine how, by means of the imperfect 
contact, submarine cables can inorease their efficiency by multi- 
communication. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


NOTES ON INDUCTIVE CIRCUITS. 
By W. BREW. 


(Abstract of Paper read at Dublin, January 23rd, 1902.) 


INTRODUCTORY. 


Тнв effects produced with practical inductive circuits are full of 
interest to the electrical engineer, and perhaps in any particular 
case, this interest is not diminished by the fact that with possible 
distortions of wave forms and other disturbing influences, he is 
sometimes puzzled at the results obtained. 

In practical work with large plante, effects are so magnified as to 
be noticed by an ordinary observer handling commercial instru- 
ments. 

Inductive circuits may be classed under two general headings: 
“Ferric Circuits" and Non-Ferric Circuits,” according as they 
contain or do not contain iron. 


Ferric CIRCUITS. 


When we handle large magnets certain phenomena become 
evident, for instance, if it be necessary to remove a portion of the 
magnetic circuit of a fair sized bi-polar dynamo immediately after 
working, it will often be found that the parts adhere firmly together, 
but that this adherence can be greatly diminished by a few smart 
blows from a hammer. Again, if the machine when running fully 
excited be quickly stopped, it will often be found on lifting the 
brushes that a current is still traversing the shunt winding aud 
armature, although the latter may have ceased to move for some 
seconds. This is, of course, due to the gradual demagnetisation of 
the field magnet. 

We have, in fact, in the shunt winding of a large continuous 
current dynamo, an inductive circuit of such magnitude, that, by 
means of an ordinary voltmeter and ammeter, we may readily 
observe effects wbich would require experimental skill to demon- 
strate with more delicate apparatus. 

Taking the general definition that a circuit possesses unit self- 
induction when a current in it varying at the rate of one ampere 
per second induces an E. M. F. of one volt, we are met with practical 
difficulties in any particular case where a circuit contains iron in 
assigning to it any value of self-induction, for the counter E.M.F. 
induced in such a circuit by a varying current is affected by several 
quantities such as— 

(1) The variation in the permeability of the iron with the 
current. 

(2) Eddy currents produced in the iron of the circuit. 

(3) The effect of the coercive force of the iron, which consider- 
ably damps the self-induction in rectified current circuits. 

(4) The magnitude and rate of variation of the current, which if 
small and rapidly varying is practically unaffected by the presence 
of iron in the circuit. 

The self-induction of a circuit at any instant is the ratio 


d 
T where N is the number of lines of force interlinking the 


circuit at that instant and i is the corresponding current flowing 
round it. | 
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The self-induction of the field windings of a large continuous 
current dynamo for & given value of the shunt current can be 
determined as follows: — 

Let the machine be run at a constant speed on open circuit, and 
let the shunt winding be suddenly connected across bus bars having 
а steady P.D. Take simultaneous readings of time and current and 


plot the curre 4. Take also timo and volt readings between the 


terminals of the machine and obtain thc ex curve. From these two 


curves values of os can be determined. 


If the current through a choking coil, the P.D. between its 

terminals and the watts absorbed in it be observed, we find that 
Watts = amperes x volts x a constant. 

If the current and P.D. curves are truly sinusoidal, the constant 
is the cosine of the phase difference between the P.D. and current. 
If the curves are not sinusoidal the constant is the cosine of the 
phase difference between the “ equivalent sine ” P.D. and current. 


Non-Ferric CIRCUTTS. 


In some of the old sub-stations in Dublin the low pressure bus 
bars on the transformer boards are coupled by rows of parallel 
cables to similar bus bars on the feeder boards. 

In this case an interesting effect has been noticed—in that those 
cables, whi:h are towards the centre of the series, become hot at 
times of heavy load, while those at the edges remain cool, although 
the cables are all of the same section and very approximately of 
the same length. The distance between the centres of the central 
pair of cables is 1 in., whilst that between the. outermost pair is 
1 foot, all the cables are 18 feet in length, and the cores are all 
0°1 sq. in. in sectional area. The frequency of the circuit is 
83 cycles per second. By calculation the self-induction of the 
central pair is 0:0032 henry, whilst that of the outermost pair із 
0005 henry. The resistance of each pair of cables is 0:003 ohm. 
It follows that the impedance of the outermost pair is nearly 0:006 
ohm, while that of the central pair is only 0:0037 ohm. For the 
same P.D., therefore, a larger current will pass through the central 
pair than through the outermost pair. Hence the phenomenon is 
explained. 

PoLyPHasE Ferric CIncurrs. 


In dealing with two direct E. M. Fs. acting in series upon a circuit, | 


there are only two possible combinations in practice; the E. M. Fs. 
must either directly oppose one another or directly assist one 
another. With two alternating E.M.Fs. of the same periodicity, 
each having a ^ mean? value, ©, we may also join them up in two 
ways, but between the extremes, zero and 2 E, we may get any 
intermediate values in the resultant pressure acting upon the circuit 
according to the phase difference between the two E. M. Fa.; this is 
well illustrated in the case of three similar transformers having 
their primary circuits coupled across each phase of & three-phase 
main. We can join up the secondary terminals of a pair of such 
transformers to give in one case a resultant pressure across the two 
of Vs times the pressure of either, or by reversing one of them we 
can obtain a resultant pressure acrossthe two equal to that of either. 
Again, having joined up the secondaries of two of the transformers, 
the secondary terminals of the third transformer may be coupled in 
series with them in two ways, in one case, giving a resultant pressure 
equal to twice that of one of the secondaries, and in the other case 
zero. From this it would appear that with the three secondaries 
coupled according to the former arrangement it would be possible to 
con vert a three-phase current into a single-phase current at a pressure 


2 
-, times that between each phase of the primary circuits where r 


is the ratio of transformation of each transformer. In practice, 
however, complications arise as regards the transformers, and the 
natural relationship which ordinarily exists between the magnetisiug 


component of the primary and secondary currents in the case of 
two of the transformers considered is seriously disturbed owing to 
the great phase displacements which exist between the single-phase 
current, which traverses in turn the secondary winding of each 
transformer, and the natural pressures induced in these secondaries 
by their primaries. | 

PoLypHaSE Non-FERRIC CIRCUITS. 


In the case of large transmission schemes the generators are 
usually star wound. The cables usually consist of three or more 
separate cores embedded in insulating material where an under- 
ground system is adapte?  . 


Consider the arrangement of circuits shown in the ac^ompanyitg 
figure, where el, ез and ез are any unequal E.M.Fe., and Ri, Ra, Bs 
are any unequal resistances joined by equal resistances ri, rs, 7& 
to a central pointo. If we imagine cyclic currents z, y, z flowing 
In each mesh we shall find that the current flowing in any radial 
conductor, 7 say, is | 


(1) A(z—y)-ae {27 (и + Ra + Rs) + m (n, + в) | 
— ё {7 (Bi + Ra + Bs) + в Ba} — e; Ir (ai + m; + ва) + RI Bs} 
where | 
A = 3 1! (в, + Bo + By) + 27 (RI Ba + Ro Ry + Ri Вз). + By Вз Ra, 


the values of (y — z) and (z — х) being obtained by interchanging 
coefficients, | 
We may now suppose ei, es, aud és to vary harmonically with a 


— — —— .— 


phase difference of 120°, and to have equal Y meau? values, E. 
In the general case when ei = E sin 3 


ПЕГЕ (z - 22) = 278 
2 8 2 
és; = Е віп (2-4) = -7 
2 3 2 
апа ei + ez + е, = 0. 


Substituting these values in (1) we get 


(2) A(z— у) = в (2r (в, + Ro + Ri) + ni (ва + R.) 
+ lr (Bi + R3 + Rs) + Ri Ba] 
+ 4 [7 (Ri + R2 + Bs) + RI Bs] } 
which enables us to calculate the current in any core, 7, of a three- 
phase cable, provided they can be considered as non-inductive. If 
balance exists, ог Ri = в, = Ba then the above expression reduces 


to 
(3) E 


＋* ==. 


R 
R c 
Е 3 


If the load be arranged star fashion, we obtain under similar 
conditions the result 


(4) 


T Y = 


THR 


It is interesting to note that under these conditions of symmetry 
we need only consider one core and one section of the load, and we 
can imagine a return conductor having no resistance joined to the 
central points. 


ELECTRIC FURNACES. 
By BERTAAM BLOUNT. 


(Paper read at. Manchester, March Ath, 1902.) 


т 


(Continued from page 528.) 


In the second type of Cowles furnace hoppers and a tapping-hole are 
provided. They serve not merely for charging and drawing, but also 
for altering at any given point the amount of resistance material on 
the hearth, and thus controlling the heating effect of the current, 
and causing it to be approximately uniform from end to ead. The 
idea of making the charge itself act as the resistance for converting 
electrical energy into heat energy precisely at the place required, 
was extended by the Brothers Cowles in the best known form of 


j Lip LUT PULL 
Vite LG LA GOEBEL ELIE: 
Cl B 


Fia. 8. 


their furnace, viz., that which was employed for making aluminiam 
alloys, especially those with copper. Here the granulated copper, 
mixed with the charge of alumina and carbon, served as a semi- 
continuous conductor, the contact surfaces of the constituent parte 
of which offered sufficient resistance to ensure the production of 
much heat when a current was d through. The ultimate out- 
come of their ingennity is shown in the figure (fig. 8), repre- 
senting a furnace for making aluminium bronze. The parts are 
lettered similarly to those of the previous illustrations. is type 
of furnace was successfully used for some years, but at the best 
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it would only produce aluminium alloyed with copper and generally 
containing iron and silicon as impurities. The Héroult apparatus, 
which produces unalloyed aluminium, soon replaced the Cowles 
furnace even for alloys, because it was found to be better to prepare 
a definite alloy by mixing the pure metals in an ordinary furnace 
as is done for brass, gan-metal and a host of similar alloys. It is 
interesting to note that in the series of Cowles patents there is one 
describing the use of charcoal with a wash of lime over the frag- 
ments composing the lining. The idea is elegant, and in the days 
when it was first set forth calcium carbide was barely known. If 
the packing of charcoal reached a temperature sufficiently high— 
and it probably did—there remains the doubt whether its limed 
surfaces would not be converted into calcium carbide and thereby 
become fusible and conductive. | 

Having thus traced the origin of the two dominant types of 
electric furnace, I will give a brief description of à few examples 
belonging to one or the other class which exhibit points of indi- 
viduality and interest. 


CALCIUM CARBIOB FURNACES. 


The Wilson furnace differs but little from the vertical form of 
Siemens, but is worthy of notice, because it was employed in the 
early days of carbide manufacture, although originally intended 


for the reduction of aluminium, a purpose for which it was emi- 
nently unsuited. As will be seen from the figure (fig. 9), its con- 
struction is of the simplest. 

There is a casing of fire-brick a, a carbon vessel B, with а 
tapping hole р, and a cover E, through which passes a carbon elec- 
trode c, adjustable in height. The charge is introduced little by 
little, and as it is heated, fuses, forming a pool of calcium carbide, 
acting as the electrode, between which and the carbon rod an arc is 
maintained. The tapping hole allows the fused product to be run 
off, and thus should permit the furnace to be worked continuously. 
For the successful] attainment of this end, however, a considerable 
modification is needed, the hearth being much sballower, and the 
tapping very frequent. The high fusing point of calcium carbide 
makes all continuous processes depending on its being run out from 
the zone of formation somewhat difficult to work. Thus it comes 
about that most carbide is “ block” carbide. 

Another furnace of a simple kind which has been found fairly 
effective in practice is shown in the accompanying figure (fig. 10). 


Fic. 10. 


A ig a cast-iron box lined with thick carbon blocks, p. The cavity 
о constituting the furnace proper is rather shallow; it is provided 
. with a tapping hole, E. The upper electrode, p, is a massive 
carbon rod of square section. The lower end is just clear of the 

top of the box and of the fused part of the charge, the liquid car- 
bide filling the box. The raw materials (crushed coke and lime) 


are fed by hand into and around the arc which plays between the 
upper electrode and the carbide in process of formation. By 
judicious feeding the arc can be smothered to some extent, but 
even at the best a great part of it is exposed, and a considerable 
loss of heat results. The upper electrode can be gradually lowered 
asit is consumed. The chief merits of the furnace are its cLeap- 
ness and simplicity, and the fact that it can-be worked continu- 
ously, the carbide being allowed at intervals to flow cut at the 
tapping hole, and fresh raw materials being supplied round the upper 
electrode. A certain amount of hand labour is required, but it is 
not of a severe character. It will be seen tbat this furnace is not 
unlike the Willson furnace, but that no attempt is made to enclose 
the arc by the furnace walls. This is probably because in the 
Willson furnace the walls being conductive themselves form one 
of the electrodes and get unduly hot. A non-conductive refractory 
material, such as magnesia, might turn the balance of advantage in 
favour of the Willson form. 

Another type of furnace is that designed to make block 
carbide. The Kiog furnace is an example. (Figs 11 and 12.) It 
consists of a brick chamber, through the top of which the end of 
the upper electrode c passes; it is fitted at the bottom with a truck 
A, which can be run into position and removed at will, and serves 
a8 the box to contain the carbide formed. "The truck can be given 
а small reciprocating motion to help to shake down the charge, and 
to prevent the path of the current from being too localised. The 
raw materials are fed in little by little through side passages in 
the brickwork, and are exposed to the heat between the electrodes. 
The upper electrode is slowly raised, and thus a block of carbide is 
gradually built up. 

A second form of block carbide furnace is that used by the United 
Alkali Company at Widnes. | 

The distinctive merits of this furnace are, that the upper elec- 
trode is continuously immersed in the raw materials, and tbat the 
vessel containing these is slowly rotated во as to bring every part of 

-the charge into the zone of activity. Thus there is maintained a 
constant supply of raw material immediately beneath the upper 


‘electrode, and no arc can form. The furnace is of the resistance or 


Cowles type, and the waste involved by the use of an open arc is 
avoided. In this way a block of carbide is gradually built up by 


feeding in fresh raw material (which may be done mechanically) 


and raising the upper electrode. When the block is finished the 
operation is stopped, the front of the crucible opened, and the 
block removed. Adherent raw material from the sides and crude 
carbide containing admixed raw material from the top are knocked 
off, and the sound well-fused block carbide broken up for packing. 

It will be observed that no attempt is here made to tap the 
carbide, and indeed it is doubtful whether this type of furnace 
could be used in this way without radical modification. 

In general it may be said block carbide is inferior to tapped 
carbide, but that its manufacture is easier. There is more chance 
of the carbide made in blocks enclosing unconverted raw 
materials. It docs not follow from this that the mar ufact ure of 
block carbide is to be condemned. The inferiority of the product 
may be comrensated for by a better utilisation of energy, and if 
the carbide is bought on its assay value, the consumer may be per- 
fectly willing to buy the lower grade prcduct at a proportionately 
lower price. 

There are many forms of carbide furnace which, if examined 
with knowledge, might be grouped under one or other of the beads 
given above. It may be useful to consider on what lines a carbide 
furnace should best be constructed, and to attempt the design of 
euch a furnace. 

In the first place, the furnace should make carbide sufficiently 
fluid to be tapped and run away from the sphere of action. This 
requirement rules out block carbide, and makes the furnace of the 
continuous type. Next, it should not have an expoeed arc, and 
the heat electrically generated should be conserved as much as 
possible. Thirdly, it should be so constructed that the containing 
vessel is hardly affected by the high temperature necessary to form 
carbide. I have endeavoured to embody these ideas in the fur- 
nace illustrated below (fig. 13). 


— 
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Fig. 13. 


The furnace consists of а fire-brick casing a, with a magnesia 
lining в. The shape is conical, and at the bottom the furnace is 
contracted to form a hearth for the fused carbide; The tapping- 
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hole is at the bottom of this contracted part. The lower electrode 
is a carbon plate c, and the upper electrode a massive carbon rod 
D, of circular section. The raw material is fed into the annular 
space between the upper electrode and the magnesia lining in suffi- 
cient quantity to enclose and smother the zone of highest tempera- 
ture. This feeding may be done mechanically, and various devices 
suggest themselves, but it is probable tbat hand feeding will be at 
least as effective, because the amount of labour required is not 
great, and the variation of conditions is so large that the greater 
elasticity of hand feeding may be a porcitive advantage For the 
safety of the workmen it may prove necessary to draw off the 
carbon monoxide by a fan through a side flue, leaving the top of 
the furnace open and uninterrupted for m nipulating the charge. 
In operating the furnace a pool of carbide will be formed and main- 
tained of such depth as to cover the hearth and to allow of tapping 
the pure and fairly fluid product, but the depth of this pool will be 
kept small, and special attention will be directed to maintaining its 
fluidity by the means indicated below. It will be observed that 
the cross-section of that part of the furnace immediately surround- 
ing the lower end of the upper electrode is considerably greater 
than the cross-section of the hearth on which the carbide collects. 
Thus the smaller se.tion of tLe column of carbide compensates for 
its conductivity being greater than that of the raw materials; the 
desired temperature can be maintained, and the carbide will remain 
sufticiently fluid to be tapped.* 

Jt is evident that a furnace of this description, which is con- 
tinuous aud hava large part of its contents at so high a tempera- 
iure as to be fluid, cau bardly be worked ou any system which 
depends on the raw materials forming a protective lining, for this, 
from the ature of the case, cannot protect the hearth or crucible 
where a pool of fused carbide is always present. "That part at least 
must therefure be protected by a refractory lining. Carbon might 
be used but for its conductivity, which would allow the current to 
reach the upper electr. de without passing through the fused carbide, 
leaving this comparatively cool and liable to solidify. Magnesia 
is the most suitable material. It is not reduced by carbon, does not 
yield a carbide and is extremely infusible. It is not a good non- 
conductor ot heat, but the difficulty thus caused can be overcome by 
supplying the lining with a backing of fire-brick, as shown in this 
figure. I am of opiuion that this will be the type generally adopted 
as long as the carbide industry is at its present somewhat crude 
stage. If it is fouud feasible to heat the raw materials by non- 
electrical means to a point approaching the temperature of forma- 
tion. of carbide, then to raise them through tbe last 1,000" C. or so 
electrically, to work regeneratively, and to utilise the bye-product 
carbon monoxide, the aspect of affairs will be profoundly changed. 
Until then the simple type of furnace described may be considered 
as an attempt to mect present needs in a rational manner. 


(To be concluded.) 


ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


Tae Council, at its meeting on Tuesday last week, resolved to lend 
£7,295 to the Hammersmith Borough Council aud £4,873 to the 
Isliugton Council for electric lighting purposes. 


Shallow Tramways and Tube Lines.—The Parliamentary Com- 


mittee reported that the Council's Subways and Tramways Bill, 
which sought power to enable the construction of a subway from 
Victoria Embankment to Southampton Row, had been read a second 
time iu the House of Commons. It was origiually proposed in the 
Bill to obtain a general power to make subways for the reception of 
pipes and wires, and to work tramways therein. These proposals, 
however, gave rise to considerable opposition, and it was thought 
advisable to arrange for the withdrawal of these clauses. 

Whth regard to the tube railway Bills, the Committee stated that 
every effort bad been made by the Council with a view to some 
action being taken in the sense of a more direct control aud super- 
vision being obtained of all projects for such underground railways, 
as suggested by the Joint Committee of Parliament of 1901. The 
Committee bad communicated with the President of the Board of 
Trade, and a deputation from the Highways Committee, which 
waited upon him on the subject of shallow tramways, bad also 
adverted to the matter, and the Committee gathered that the 
President would give favourable consideration to the question next 
session. In the meantime the Committee mentioned that a report 
on the whole tubject of tube railways would be presented after the 
Easter vacation. 

Mr. УЕннЕү drew attention to the fact that the Joint Parlia- 
mentary Committee suggested the institution of more direct control 
over underground electric railways. He contended that the pro- 
poral should be extended so as to include the control of the con- 
struction of the railways in such a manner as to cause the least 
possible annoyance to neighbouring owners and occupiers in con- 
sequence of vibration. The report of the Committee, of which 
Lord Rayleigh was chairman, stated that vibration could, to a large 
extent, be stopped by proper construction, and in order that the 
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* It is curious that no one. appears to know the fusing period of 
calcium carbide. Moissan speaks of it being liquid at a red heat, 
but thcse who have seen it tapped from a carbide furnace will pro- 
bably agree that this is an understatement. I have failed to 
fuse it in an injector furnace capable of giving a temperature of 
1,200* C. 


Council might register its opinion on the subject, the speaker pro- 


, posed that the report should be referred back to the Committee. 


Mr. J. W. Benn seconded the amendment, on the ground that the 
question was entitled to more consideration than could be given on 
that occasion. 

Mr. McKinnon Woop remarked that the object of the Committ«e 
in bringing forward the report was to show that the Council had 
done its best in order to secure that the question of underground 
railways should be dealt with on some comprehensive scheme. The 
subject had been pressed upon the attention of the Government, 
and although nothing bad at present been done, the Committee 
desired to make it perfectly clear that it was not the fault of the 
County Council. He agreed that the report should be taken back 
by the Committee. 

The amendment, on being put to the vote, was carried. 

Lighting of Places of Entertainment.—The Theatres Committee 
reminded the meeting that the revised regulations approved last 
Jaly did not contain any clauses in regard to the electric lighting 
and heating arrangements at places of public entertainment. As 
soon, however, as regulations had been prepared, the Committec 
submitted them to the London Entertainments Protection Associa- 
tion for consideration and suggestions. Ап electrical expert had 
been appointed by the association to confer with the Council's 
engineer, and as a result some slight modifications were proposed, 
which the Committee were able to accept almost in their entirety. 
The regulations bad been amended, and were now in accordance 
with tne views of the association, and on the recommendation of 
the Committee the Council resolved to approve them. 

The Council resolved to approve plans for the extension by the 
Woolwich Borough Council of the generating station in White Hart 
Road, Plumstead. It was decided to retain the system of wireless 
telegraphy between the street fire brigade station at Streatham 
Green aud the itemporary fire station in Mitcbam Lane until the 
completion of the new Streatham station, on the payment of £25 
per annum to Marconi’s Wireless Telegraph Company. 


PHYSICAL SOCIETY. 


ORDINARY MEETING, HBLD MancH 14th, 1902. 
- Mr. S. Lupton, Vice-President, in the Chair. 


A PAPER on “THE THERMAL EXPANSION OF PORCELAIN,” was read 
by Mr. A. E. Turton. 


THE SECRETARY then rend a paper by Mr. W. WILLIAMS on “THR 
TEMPERATURE VARIATION OF THE ELECTRICAL RESISTANCES OF 
PRE METALS AND ALLIED MATTERS.” 


In the first part of the paper an attempt is made to correlate the 
periodic variations which pure metals exbibit as regards their 
atomic weights, chemical valencies, melting points and electric 
resistances. If m is the chemical valency, v the atomic volume, 
0 the absolute temperature, T the absolute melting point, and c, or 


vi a t, the constant of Pictet's Law, then с & d ? where с is the 
с 

specific resistance at 0° C. "This relation holds for most of the 
meta!s, but fails for gold, iridium, tin, and aluminium, and also for 
metals of the iron group. The temperature resistance coefficients 
of pure metals are not equal to ;!,, and an expression for the 
change of resistance with temperature has been deduced which holds 
approximately for many metals. The author also obtains simple 
expressions for the average increment per degree of the specitic 
heat of metals, and for the ratio between the specific resistances of 
the solid.and liquid states of a metal at'the temperature of fusion. 


A PAPER entitled “ A SUSPECTED CASE OF ELECTRICAL RESONANCE 
or MINUTE METAL PARTICLES FOR LIGHT Waves: A NEw Tyre 
OF ABSORPTION,” by Prof. К. W. Woop, was read by the SECRE- 
TARY. 


Experiments on which the author has been engaged have led him 
to believe that he has found a new type of light absorption, which 
it may be possible to refer to the electrical resonance of small 
metallic narticles for waves of light. Metallic deposits on glass 
have been produced which are shown by the microscope to consist 
of particles less than the wave length of light, and which, 
by transmitted light, exhibit colours as brilliant as those 
produced by aniline dyes. Тһе author has sought , to 
explain these colours by interference and diffraction, and 
has been forced to accept the hypothesis suggested in the title 
ofthe paper. The metallic deposits can be obtained by heating 
small fragments of the alkali metals in exhausted glass bulbs, when 
the vapour condenses on the cold parts of the bulbs and forms the 
filme. It сап be shown that the colours are due to the presence of 
me:allic sodium (in the case in which sodium bas been used) by 
allowing air to enter the bulb; oxidation takes place and the film 
vanishes. In some experiments the air has been allowed to enter 
very slowly, and the changes which tbe film undergoes before it 
vanishes have been examined. The particles which form the 
deposits can be classed under three heads:—(1) Coarse particles 
which diffract or scatter light and give the bulb a silky lustre; (2) 
minute particles very close together, which regularly reflect those 
wave lengths absent in the transmitted light, but give no scattered 
light; and (3) minute particles far apart which diffuse light of the 
same wave lengths as those which are, to some extent, absent from 
the transmitted light. 
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By observing the spectrum of the transmitted light the author 
bas examined the changes iu colour which accompany changes in 
temperature of the films. The paper gives an account of the rela- 
tion between the colour of the film and the size and distribution of 
the particles, and also of the behaviour of the films with polarised 
light. Experiments upon the electric resistance of the films have 
proved that they are non-conducting. The author concludes by 
stating that at the present stage it is impossible to decide cither in 
favour of or against the theory of resonauce. The idea of resonance 
has proved a useful working hypothesis for explaining some of the 
phenomena described in the paper. 

The SECRETARY read a letter from Prof. Б. Threlfall, drawing 
the attention of the author to some experiments upon the same sub- 
ject published by him in 1894. Particles of gold and platinum 
were deposited in a liquid, and good scattering of light obtained in 
all cases. The polarisation angle was exactly the same as with non- 
conducting particles. Prof. J. J. Thomson has shown that the 

uliar scattering effect is only to be expected within very narrow 
imits as to size of particles. The colours observed by Prof. Wood 
should only be noticed when the particles have a very restricted 
size, and evidence in favour of or against the author's theory should 
be afforded by comparing the observed and calculated sizes of the 
particles. The value of the polarisation angle of the scattered 
light observed by Prof. Wood is evidence in favour of the theory 
suggested. 

The CHarBMAN pointed out that the experiments had probably 
been rendered difficult by the different colours in which the oxides 
of sodium and potassium can exist. 

The Bociety then adjourned until April 11th. 


SOME OBSERVATIONS ON SWITCHGEAR. 


Bx C. C. GARRARD, Ph D. 


IN a recent paper read before the Institution of Electrical 
Engineers (Manchester Section),* Mr. H. W. Clothier has 
given an admirable classification of the various forms of 
switchgear at present in use, and called attention to several 
pointe in connection therewith. Perhaps the most necessary 
property which a switchgear should possess, is that in 
performing the operations for which it is intended, it should 
not cause rises or surges of potential in the circuit. This is 
most important with high-tension systems in which the factor 
of safety of the insulation is necessarily lower than on low- 
tension systems. It is to be feared that this subject has not 
been given the attention that it deserves, as is to be seen in 
the switchgears manufactured by some of the leading firms 
which are eminently unsuitable for the purposes for which 
they are made. It is, indeed, very difficult to get reliable 
information as to the action of the switchgears at 
present installed in our central stations. This is 
due to the fact that if care be taken it is very 
seldom necessary to use the switchgear of a station 
to the full extent and to carry out the operations 
for which it is supposed to be designed. Thus it is often 
usual in high-tension and extra-high-tension stations never 
to use the generally elaborate charging gear provide! for 
bringing the feeder cables up to full potential. The feeders 
are either left continually connected to the bus bars, or else, 


if it be desired to connect a cable up, the bus bar voltage is 


lowered and the cable run up on the machines. This, of 
course, necessitates the lowering of the voltage of the entire 
system for a short interval of time. 

The writer has recently made some experiments, the 
object of which was to find out what would be the effect of 
allowing arcs to occur in a circuit possessing capacity, that 
is to say, allowing the capacity of a high-tension cable to 
play across an air gap, forming an alternating current arc. 

A quarter of a mile of B.I.W. 7,20 lead-covered high- 
tension concentric cable wound on a drum was taken, and at 
one end the inner conductor was connected through a horn 
switch provided with a brass block, which made connection 
between the two horns, in series with a standard Ferranti oil 
break switch, to one end of the high-tension side of a 5-Kw. 
transformer. The other end of the high-tension winding was 
connected to the outer conductor. The other end of the 
cable was provided with an adjustable spark gap between 
inner and outer. The transformer was run off a copper type 
alternator, which gave a nearly true sine curve. The voltage 
on the cable was 4,000 volts. The spark gap at the far end 
was adjusted with a sufficient margin so that it did not spark 
across at the normal voltage. The charging current of 
this cable is, of course, very small, and a sufficiently low 
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reading ammeter was not at hand to measure it; the 
presence of a capacity current, however, could be seen in 
that an arc occurred when the horn switch was opened. On 
raising now the brass block which made connection between 
the two horns, this arc could be gradually increased in 
length from zero upwards, and it was found that at a 
particular length of arc the spark gap at the end of 
the cable invariably sparked over. There was no question 
of the arc breaking and thus causing the spark gap to go ; 
always when the arc was a certain length the sparking at the 
gap took place. "This is, of course, perfectly analogous to 
opening this high tension alternating cable circuit by any 
form of open flare switch. If now the horns were shorted 
and the circuit opened by means of the oil break switch no 
sparking at the gap occurred. The result that the arcing 
switch, under the conditions present, caused rises of P.D. in 
the cable was very conclusive. As to an explanation of this 
phenomenon, the following consideration may be of service. 

| èr 


The condition of stability of an electric circuit is that its 25 


should be positive (v = volts, @ = amperes). Now an 


е . 0 s . . TD . І * 
arc in air is an electric circuit whose PES very liable to be 
a 


negative—this being the reason that an arc lamp, for 
example, will only run with a balancing or steadying resist- 
ance in series with the arc. ‘Ihe same thing applies to the 
filament of a Nernst. lamp when overrun, In drawing out 
an arc in the above cable circuit the cordition is possible, 
èv 
да 
of the circuit is more than counterbalanced by the negative 


id of the arc, the result being that the whole circuit is 


at а particular length of the arc, in which the positive 


rendered unstable, and an abnormal rush of current 
occurs, which charges up the cable to a higher volt- 
age, eventually breaking its insulation down at its 
weakest point, in this case the spark gap. It would seem 
that an effect such as this is different to that produced 
by breaking an inductive circuit suddenly. As has been 
recently shown by Steinmetz, this is due to the energy 
of the induction suddenly collapsing on to the conductor, 
and charging it up electrostatically. In this connection the 
difference between the action of an oil break switch on 
alternating and continuous current is very marked. Ехрегі- 
ence has shown that an oil break switch, which will act per- 
fectly well for breaking 400 to 500 kw. at 6,000 voks 
alternating current, will fail to act on 2,000 volts direct 
current, at loads from 100 to 200 xw. The oil break switch 


_is, in fact, with alternating current, not a quick-break in the 


true meaning of the word. An arc is drawn out for a 
certain very short interval of time underneath the oil. 
This arc can be looked upon as a mechanically weak con- 
ductor, upon which the oil presses and tends to rupture. 
Naturally the arc is mechanically weakest at the point 
where no current is passing; at this point the pressure 
of the oil overcomes the arc, and extinguishes it. 
The first time therefore the current crosses the zero line, 
the arc is put out. The current at this instant being zero, 
no rise in potential due to induction can occur. It is easy 
to see from this that the maximum energy required to be 
absorbed by the oil is that of half a complete cycle. Pro- 
vided the amount of oil be kept above this minimum, no 
danger of firing of the oil is to be feared. As a matter of 
fact, all good oil-break switches have a large factor of safety 
in this respect, and the great advantages they possess, in 
every way, over open flare switches for high tension alter- 
nating current systems are becoming generally recognised. 


REVIEWS. 


Class List and Inder of the Periodical. Publications in the 
Patent Office Library. London: 1902. Price 6d. 


This is a guide to the consultation of back numbers of 
periodicals, which have been arranged in the new library at 
the Patent Oflice in such а manner as to be very much more 
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accessible to the public than was formerly the case. In 
passing, we wish to draw the attention of our readers to the 
admirable arrangements made for their comfort and con- 
venience in the new building; the library is housed in a 
lofty, well-lighted hall, with glazed roof, round which the 
books, periodicals, &, are arranged on stacks of shelves, on 
the ground floor and two galleries. Current periodicals are 
placed on tables on the ground floor, between which are 
dwarf presses containing the back numbers of the current 
volumes in boxes. The bound volumes of periodicals are 
shelved on the first and second galleries, where they can be 
consulted without the intervention of an assistant. 

The class list contains an explanation of the system of 
classification, a classified catalogue, and an alphabetical title 
index. The classification consists of 10 primary classes, 
with sub-divisions, the class marks including information as 
to the size and the date of the first volume of a work; this 
greatly simplifies the labour of a search for novelty or 
historical research, as the reader can confine his investiga- 
tions to any given period. The handbook also gives 
information enabling any person readily to find almost any 
desired periodical on the shelves, without other aid. This is 
a specially valuable feature, as the necessity of summoning or 


applying to an attendant would probably be felt ав a serious ` 


deterrent by those who are engaged in protracted and extended 
searches. . The clear arrangement and printing of the hand- 
book are no less commendable than its admirable object. 


Wireman's Pocket-Book, Edited by Е. C. RAPHAEL. 
London, 1902: The Zlerírician Printing and Publishing 
Company, Limited. Price 5s. net. 


We are glad to meet with a wireman’s pocket-book which 
appears to be really well compiled and arranged, and of a 
handy form. Departing from the tradition which decrees 
that pocket-books shall be of an awkward shape, unfit for 
the pocket, and shall open top and bottom, the editor makes 
bis book 8 in. x 34 in. x $ in., and opens it in the normal 
and rational manner. It is perhaps a trifle long, and might 
have been a little wider, and the paper is too thin; but still, 
it marks a step in advance. Opening it, our first thought is 
for the index; this does not strike us as too complete. "The 
first test we apply is Price's Guard Wire," but our scarch 
is fruitless; even in the section on Testing Cable" (which 
is indexed), we find no word of it. Yet this invaluable (we 
could not say priceless) aid to the testing of insulation 
resistance is a household word in every cable testing room. 
A similar search for that almost equally useful device, 
Ayrton and Mather's Universal shunt, was no less unprofit- 
able. Lead-covered cables" was immediately successful, 
excellent tables of data relating to all kinds of cable being 
given; joint boxes,” “ vulcanised rubber joints,” “tubes for 
house wiring,” “distribution boards,” © fuses,” “outlets,” 
* meters," and other test words proved the keys to abundant 
and concise information on the various subjects concerned. 
The book, we may mention, is intended for the use of the 
Wiring contractor and mains superintendent, as well as the 
wireman. 

The tables are of unusual merit and originality ;; the 
standards of the Committee on Copper Conductors, inter- 
national ohms, &c., are adopted throughout; and the book 
is divided into six sections:— House wiring; underground 
lines ; overhead lines; electric bell and interior telephone 
wiring ; miscellaneous, and house-wiring estimates, so that 
the respective data are kept as far as possible together. A 
bandy table of fall of potential and current density in con- 
ductors supplying stated numbers of lamps is given, with 
others of similar nature. The instructions for jointing are 
clear and the sketches good. An obvious error occurs in 
fig. 25, both of the lamp leads being coupled to the + main. 
Amongst four fuse tables is a new one giving the correct 
Sizes of fuse wires for various numbers of lamps. In addi- 
tion to the I. E. E. and Fire Office wiring rules (the Phoenix 
reproduced in full, and filling 25 pages !), a list of British 
electricity wurks is given, with their supply pressures, aud 
choice extracts from their respective codes of regulations. 

The sub-section on testing house-wiring consists largely of 
illustrations of standard testing sets, with the makers’ 
instructions; the telephone test is also described. Various 
patented systems of wiring are dealt with at length, and a 


large space is given to all kinds of supply meters. In the 
* underground " section full tables of cable data are given, 
with a sketch ofa variety of distributing systems, including 
polyphase systems and arc lighting. Various methods of 


cable laying, solid, direct and drawn-in, follow, with illus- 


trated descriptions of manholes, joint boxes, and jointing. 
A few testa for cables and faults are described, and the B. of T. 
regulations are reprinted. This section ends with a 
short account of underground telephone and telegraph wires. 

The section on overhead wires calls for no special remark. 
That on bell and telephone wiring is both novel and useful ; 
the subscriber’s station connections are given, for both the 
National Telephone Company and the Post Office. Arc 
lamps, lightning conductors, primary cells (why “ batteries ” ?), 
accumulators and weights and measures occupy the “ mis- 
cellaneous " section. 

The section on estimating is specially written by Mr. 
Justus Eck, and is, therefore, practical and useful; it con- 
sists mainly of three complete examples of estimates and 
schedules, including prices. Our only fear is that by this 
means the enterprising ironmonger and plumber will be 
tempted to call themselves electrical engineers, with the usual 
result of cut prices and Carey Street. 

Lastly, we must repeat our opinion that this is certainly 
one of the most useful books of the kind on the market ; we 
have observed hardly any errors—nor did we, as a matter 
of fact, expect to find many. We cordially welcome the 
manual as a real acquisition to the industry. 


Water-Tube Boilers. Ву LEsurg F. ROBERTSON. London: 


Jno. Murray, Albemarle Street, W. 1901. 


This volume is the outcome of a course of lectures by the 
author at University College, and is presented as a popular 
book on water-tube boilers. 

There are three columns of the index filled with the names 
of different water-tube boilers, yet, curiously enough, we 
see neither the Cummins nor the Weir boiler. The latter 
is perhaps the most perfected type of all, and it can 
scarcely have been unknown to the author, who mentions 
the Weir pump and the feed water regulator and feed heater. 
The history of water-tube boilers is given, and anyone who 
wants to know the many phases through which water-tube 
boilers have passed can learn them from these pages. Here 
we may find the early forms of the Belleville boiler and the 
Babcock, and we may trace the influence of the necessity for 
circulation, as it appears in some types, while the belief that 
nothing is needed to secure circulation is well shown in the 
view of that type of boiler to which the Admiralty has 
sacrificed the safety of the country. At page 77 is shown, 
and well shown, the economiser type of Belleville that was 
adopted after the Terrible fiasco. г 

No engineer could examine this drawing and fail to see 
the radical impossibilities of the boiler. But we find nothing 
controversial in the book. It contains simply information, 
figures, and illustrations, but does not attempt to guide the 
reader in his choice, or to influence opinion, though on 
p. 56 there is really à very strong statement about the bad 
circulation in this boiler. The interim report of the Boiler 
Committee is printed at the end of the book. Many of the 
boilers described can only have been designed by men who 
paid very little attention to scale and its difficulties. 

The author admits that water-tube boilers have disadvan- 
tages, but sees no reason why, in the Navy, at least, they 
should not in time prove equal in darability to the cylinder 
type. He admits that the feed must be absolutely pure, 
and the circulation must be good. The old chestnut 
about the the battle of Santiago is brought in, as it often has 
been, to cover the neglect of Uncle Sam in blockading an 
enemy’s fleet within a harbour whence they were expected 
to issue, and did actually issue, to catch Uncle Sam with half 
his boilers cold. Certainly, the battle of Santiago taught 
not the absolute necessity for water-tube boilers, but the folly 
of not boldly attacking ships which would have been an easy 
prey, instead of bolting and giving them a chance to wake 
up and give chase. 

There is a good deal of information scattered throughout 
the book on forced draught, rates of combustion, feed regu- 
lation and general performances of boilers. Nor is the 
book entirely given over to marine work We find the 
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Stirling boiler with its brick walls and an evaporation 
credited at 13:03 lbs. from and at, which seems large. 

Generally, we think the author has well succeeded in pre- 
genting his subject. He shows practically all that has been 
done, though he makes some omissions asindicated. He does 
not enter closely into questions of combustion, but leaves his 
readers simply in possession of the history and present state 
of the water-tube boiler. 

When it has become a matter of history, the public may 
begin to learn the truth about our naval boiler question. 
Could it be made public we do not doubt it would afford 
curious and, perhaps, useful, reading. Meanwhile, any 
use that might be made of the failures is being lost, and 
people who see 43 boilers of a condemned type put into the 
King Alfred must entertain curiously mixed feelings as to 
the committee that condemned the boiler, or the officials who 
stick to their follies and mistakes. 


Méthode Pratique pour calculer les Moteurs Asynchrones 
Polyphasés. Ву Boy рк LA Torr. Paris: С. Н. 
Déranger. 1902. 


This book has been written, as the author states in his 
preface, for those who have not had the opportunity of 
following a course of lectures on the subject, and who, for 
want of sufficient knowledge, are not able to benefit by 
articles which appear in scientific journals.. The book is 
consequently of an elementary nature, and difficult mathe- 
matical treatment is carefully avoided. 

There are eight chapters, comprising in all 216 pages. 
Starting with an explanation of the production of rotating 
magnetic fields by means of di-phase and tri-phase cur- 
rents, the author proceeds to show how to calculate the 
electromotive forces induced in the rotor windings, and 
explains the various methods of winding the rotor coils. 
The third chapter considers the torque exerted on the 
rotor, and the magnetising action of the stator wiudings. 
The fifth chapter is devoted to the calculation of the resist- 
ance of the short-circuiting rings in squirrel-cage rotore. 
It is pointed out that a large proportion of the rotor resist- 
ance is due to the short-circuiting rings since the current 
density may be much higher in those than in the bars them- 
selves. The question of magnetic leakage is dealt with in 
the seventh chapter, and is very thoroughly discussed. The 
last chapter contains the designs of three different motors, 
the designs being carried out to specifications, e.g., the 
specification for the second design is as follows :— 

* A tri-phase motor is required to develop 3 н.р. at 190 
volts between the lines, and at a frequency of 50 cycles 
per second. The speed is to be 1,410 revolvtions per 
minute, the efficiency 85 per cent.,and the power factor 
0°83 ; also the starting must be effected simply by the closing of 
a switch, and the starting torque must be double the normal 
ful!-load torque." 

The calculations of the design are completely carried out, 
and are very instructive and useful to those engaged in the 
manufacture of polyphase motors. 

The great drawback to the book is the omission to treat 
of monophase induction motors. So many of these are 
manufactured, that no book on induction motors is com- 
plete which does not include a treatment of them. Perhaps, 


when the author has to revise for a second edition, he will 


supply the missing chapter. 

The book is well worth reading, as it fulfils the promise 
given in the preface, and should be intelligible to those whose 
theoretical instruction is not of a high order. 


Tramway Companies and Local Authorities, Being a 
collection of special provisions contained in private Acts 
of Parliament of tramway companies, and relating particu- 
larly to the interests of local authorities. By FRANK 
Кок KEEN. of the Middle Temple, Barrister-at-law, 
Parliamentary draughtsman. Crown 8vo. Price 10s. net. 
London: Merritt & Hatcher, Limited. 


The phrase, “This work supplies a long-felt want,” is 
frequently used by the reviewer who wishes to praise some 
work which is brought to his notice. We think it is 
particularly apt in relation to Mr. Keen’s book. In his 


preface the author says :—“ Having found in practice the 
need for frequent use of precedents of special tramway 
clauses, and the difficulty of readily finding suitable ones in 
the absence of a classified arrangement, I presume that others 
have found the same need and difficulty." The learned: 
author is right in his presumption. If it is difficult for a 
Parliamentary draughtsman to find his way about in the 
private Acts of Parliament, the task is very much more 
burdensome to the layman. Six or seven huge volumes of 
private Acts are passed in each year. A diligent search 
through them may result in the discovery of a clause which 
will act as a precedent, but with Mr. Keen’s book at his 
elbow, anyone who is interested in the relationship between 
tramway companies and local authorities may find exactly 
what he wants in two or three minutes. 

The body of the work comprises nothing more than the 
text of numerous clauses from different private Acts of 
Parliament arranged under headings in а systematic 
manner, with references to the Acts from which each clause 
is taken. 

The arrangement of the work may be seen at a glance by 
referring to the Table of Contents, which deals with :—(1) 
Method of construction and alteration of tramways and 
period of completion ; (2) Construction, maintenance, use, 
alteration and discontinuance of plant and apparatus; (3) 
Widening, alteration and improvement of roads and bridges; 
(4) Making-up, paving, maintenance and repair of roads 
and tramway track; (5) Interference with, and injury to, 
drains, pipes, wires, roads, bridges and other property of 
local authorities; (6) Approval of plans, giving of notices 
and superintendence of works; (7) Working and use of 
tramways and rolling stock and regulation of traffic on tram- 
ways; (8) Supply of electricity to and by company and 
erection of generating stations; (9) Purchase of tramways 
by, and annual payments to, local authorities, sales and 
assignments by company, acquisition and grant of leases 
and running powers and making of junctions and crossings ; 
(10) Agreements between company and local and road 
authorities as to various matters; (11) Miscellaneous pro- 
Visions. 

The relationship of tramway company and local authority 
could not be adequately treated of at the present day with- 
out reference to electricity. Hence we are not surprised, 
and at the same time are very pleased, to find a number of 
clauses in Mr. Keen’s work which will be of great value to 
electrical engineers. Such matters as the height of over- 
head wires, injury to pipes through electrolytic action, the use 
of trailer cars and the prevention of noise and vibration at 
generating stations are all dealt with. 

The author makes no apology for the absence of an index, 
and it is true that the form of the work is such that it is 
practically an index in itself. 

We heartily recommend Mr. Keen’s work to those who 
desire enlightenment upon the intricacies of private Bill 
legislation. 


Simple Electrical Working Models. Edited by P. MARSHALL, 
A.I.M.E. London: Dawbarn & Ward, Limited. Price 6d. 


This little book, one of the “ Model Engineer" series, 
gives instructions for the construction and use of model 
telegraph instruments, bells, telephones, induction coils and 
motors, using the simplest materials and tools. The 
educational value of model-making needs no emphasis, and 
this appears to be an especially clever collection. 

A similar volume is entitled Simple Mechanical Workiny 
Models, covering various forms of prime motors, such as 
wind and water wheels, hot-air engines, locomotives, steam- 
boats, &c. The instructions are clearly the result of the 
author’s actual experience, and can therefore be relied upon. 


POWER REQUIRED TO DRIVE MACHINERY. 


Some recent tests made on machine tools and shafting showed that 
60 ft. of 2-in. shafting driving 17 countershafts with from one to 
three belts each required 5 amperes to drive at 150 revolutions per 
minute, the current being supplied at 500 volts. 

To cut hard cast-iron required 6 amperes, the cut being à in. 
X jth in., and the cutting speed 100 ft. per minute with one of 
the new special tool steels. 
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A 20-in. drilling machine, run without cut, absorbed 1 ampere. 
A circular milling machine, run on cut, took 1 ampere, and idle 
it absorbed 0:5 ampere only. 

A spur-gear cutting machine required 0°75 ampere idle, and 
1:25 amperes when cutting teeth of about gth in. pitch three at once. 

А 6-in. lathe only absorbed 0°25 ampere idle. Except the heavy 
boring-mill with 30-in. table, which did the heavy cast-iron cut, the 
machines cited were all of light type. Generally, it may be said 
that machine tools of the light order require very little 
power to drive them, and there is not much present reason 
for applying separate motors to them. The 60 ft. of shafting 
cited above was driving 17 machines, all placed on one side 
of the shaft. It could drive an equal number of machines 
placed on the opposite side of the shaft, or, say, one machine to 
each 2 ft. of shafting. As the belt pulls would balance on opposite 
sides, the total current for 34 machines and their countershafts 
would probably not exceed 8 amperes, or, say, 0°25 ampere per 
machine. Where machine tools are busy, it will not pay to drive 
them by separate motors—it will be better to group them on shaft- 
ing. Nothing, of course, should interfere with the grouping of the 
machines to secure the best arrangement of work. 

Where one shaft drives a number of similar machines, there is 
some economy to be secured by coupling it up in several lengths, so 
that in the event of a slack period, or of overtime on a few machines 
only, the line shaft may be uncoupled beyond the few machines 
needed. Where it can be d, the motor should drive upon 
the middle of the shaft, but very frequently it is more convenient 
to arrange the motor to drive from the end. Driving the middle 
point of a shaft enables its diameter to be reduced in the ratio 
1: 4/2 with reduced friction nearly in the same ratio. 

When a shaft drives different kinds of machines, all operating 
on the same pieces, it may be both possible and convenient for the 
machines to be mixed together all along the shaft, instead of being 
grouped in sets of A, B, C, &c. Then at slack periods some of each 
machine can be driven off one section of the shaft, the remainder of 
the shaft being uncoupled for economy of power. "This point is, of 
course, to be secondary to shop economy, but may well be attended 
to if other economies permit of it. 

No bevel wheels should be permitted for coupling shafts at right 
angles. Each shaft must have its own motor. Heavy machines 
should not be grouped with light machines, especialy when the 
heavy machines are of the reciprocating order, such as heavy planers. 
Heavy machines of this type demand a heavy current at each 
point of stroke reversal. They cannot well have fly-wheels, except 
at the motor side of the driving belt, because the back and forward 
strokes of the machine are done at different speeds, and a fly-wheel 
із, therefore, inadmissible. It is thus proper for heavy machines to 
have their own motors, while it is also equally proper that a large 
number of small machines should have one motor only, the load on 
which is rendered more uniform with the number of machines it 
drives. In textile machinery the speed is constant for long periods 
at a time in a few machines and absolutely so in others. It does not 
vary widely in any. 

In machine tool work machines are fitted in themselves for a wide 
range of speed. Where a motor can be economically run at wide limits 
of speed, it will enable the machine which it drives to be simplified 
toa corresponding degree. When arranging for driving a new works, 
a balance must be struck between the simplification of the machine 
and of the motor that drives it. As specially arranged machines are 
at present more difficult to obtain of satisfactory order than standard 
machines, this should be remembered when deciding upon the 
system to be employed. With separate motors to each machine, 
each motor must have a power in excess of the maximum effort of 
the machine it drives. Consequently the aggregate power of a dozen 
separate motors will be nearly or quite double the power of a single 
motor that would drive the dozen machines in a perfectly satis- 
factory manner. Separate motors are therefore likely to involve an 
excessive first cost. For the remodelling of existing works, the 
separate motor will usually be quite out of the running. Fairly 
modern places may require little else than the removal of present 
motive powers in favour of electrical motors, the present motive 
power being, perhaps, a small steam or gas engine on each line shaft 
or, perhaps, a pair of bevel wheels, ora belt or rope pulley. Where 
enormous economies have been effected by means of electrical driving, 
the cause must be sought in the widely-scattered nature of the 
works, the comparative fewness of machines, and the great length 
of shefting, or of more wasteful steam piping, and in the badness of 
the bearings of the shafting and of the attention, as well as in the 
low quality of the many small engines employed. But in a textile 
factory there is but small hope of any economy by electrical driv- 
ing. Probably about one-fifth the present indicated horse-power 
could at once be cut out by discarding the main engine and driving 
each shaft by a separate motor. A really well-driven factory may 
require 37 tons of coal per 1,000 ир. per week, or per #00 н.р. 
delivered to the shafting. The coal bill is, say, £20 per week. The 
engineer and fireman will still be required to attend to motora and 
heatera. To supply 800 н.р. for 56 hours per week for £20, 
wil demand that energy must be sold for O'107d. per HP.- 
hour for fuel, to compete with the best present steam practice; 
allow even one-eighth of a penny per H.P.-hour, or, say, one-sixth 
of a penny per unit, and it will be seen that where electrical 
energy is generated from coal, utilised by means of engines with a 
poor load factor and distributed by cables, there is but little pros- 
pect of ita competing with independent high-class steam engines in 
well-arranged factories of the textile type. But there are un- 
doubtedly many factories that use probably thrce times the amount 
of coal of our high-class assumed factory, at 50 per cent. greater 
price. Power must therefore cost these factories about 0'5d. per 
H.P.-hour, or even 0°7d. per unit. 

For second-class factories electrical energy can be supplied at 


paying rates, while for certain classes of factory using heavy 
machines which do not run continuously electricity can be pur- 
chased to show an economy. 

Every case must be considered on its own merits, but upon the 
general lines above indicated. 


CURRENT SPECIFICATIONS. 


XCVIL—DEVONPORT (TASMANIA) ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contract.— Contract No. 1:—Supply, delivery and erec- 
tion of two steam dynamos, switchboard and accessories. Contract 
No. 2:—Supply and erection of one steam boiler, also of iron or 
steel chimney. Contract No. 3:—Supply and delivery of storage 
battery. 

Output of Steam Dynamos.—Each steam dynamo to develop as 
normal working load 32 kw. 

Specified Overload.—50 per cent. continuously, and 100 per cent. 
momentarily. 

Type of Enginc.—Type left open to tenderers, speed also optional, 
steam pressure 130 lbs. per sq. in. at stop valve, engine to exhaust 
to atmosphere. | 

Specified Range of Governing.—To be within 2 per cent. for any 
sudden load variation. 

Steam Consumption.—Not to exceed 20 lbs. per 1. H. P.-hour at full 
load. 

mo.—To be shunt-wound, and designed to develop as normal 
full load 32 &w., or 64 amperes at 500 volts. 

Temperature Rise.—With 64 amperes flowing through armature 
not to exceed, after a long run, 70° F. above surruunding air in 
either armature or fleld-magnet winding, or 80° F. on commutator. 
With 96 amperes flowing for two hours, temperature of any part 
of machine not to rise more than 100° F. above surrounding 
atmosphere. 

Drop in Voltage.—Not to exceed 8 per cent. between no load and 
full load with constant speed and excitation. 

Combined Efficiency.— When tested at 32 Kw. not to be less than 
84 per cent. 

Balancers and Boosters.—Balancers to be capable of dealing with 
25 amperes at 250 volts. Boosters to be reversible and capable of a 
normal maximum of 30 amperes 60 volts. 

Efficiency.—Of each machine not to be less than 90 per cent. 

Switchboard.—To comply with specified requirements, and to be 
suitable for three-wire direct current distribution. 

Street Lighting.—Ten enclosed arc lamps and 30 25-с.р. incan- 
descent lamps to be erected as desired. 

Crane.— Either a jib or overhead travelling crane of suitable size 
to be erected. 

Boiler.—To be of either locomotive, multitubular or water-tube 
type, and to be capable of supplying 1,000 lbs. of steam per hour at 
150 lbs. pressure, or by forcing 50 per cent. more than this. 

Chimney.—To be of iron or steel, 28 in. internal diameter, 65 ft. 
high. 

Battery. — 240 cells to be provided and erected in working 
order, to be capable of discharging at the following rates :—18 
amperes for 10 hours, voltage not falling below 1:85 volts per cell ; 
45 amperes for 3 hours, voltage not falling below 1:82 volts per cell ; 
100 amperes for 1 hour, voltage not falling below 1:80 volts per cell. 

Meters. Forty integrating watt-hour meters of approved type to 
be provided. 

Overhead Mains.—To be supplied as scheduled, part being double 
braided and insulated, part bare or single covered. 

Specified Date of Completion.— Dates to be stated by tenderers. 

Penalty for Late Completion.—£1 per working day. 

Terms of Payment.—75 per cent. on certificate of engineer of the 
value of work actually done, or 50 per cent. on such materials on 
ground that may have been approved by engineer, balance together 
with amount deposited for cash security one month after work has 
been certified by engineer as complete. 

Deposit.—£10 per section to be deposited with tender, and a 
further sum making up 5 per cent. of accepted tender within 
14 days of notice being given of acceptance of same. 

Stipulations as to Dismissal of Foremen.—Sce comments. 

Stipulations as to Wages to be Paid to Workmen.— Satisfactory. 

Arbitration Proposals.— Unsatisfactory. Bee comments. 

Date for Receipt of Tenders.—May 12th, 1902. 


This specification, though for a small plant, is interesting from the 
fact that it has been drawn up and issued in one of the British 
Colonies. It has been prepared by Mr. William Corio, A. M. I. C. E., 
engineer to the Devonport Corporation, Tasmania, and, so far as 
the technical details are concerned, follows very closely British 
practice. 

The plant is required for a small town; the system selected is the 
three-wire direct current, using 500 volts between the outer con- 
ductors and overhead wires. The only noticeable feature is the 
large margin of overload demanded of the generating plant, viz, 
50 per cent. for two hours, and 100 per cent. momentarily. The 
prices are required in great detail—a practice whicb, in some cases, 
is unfair, as it places a large amount of unremunerative work upon 
unsuccessful tenderers. 

The general conditions are, in many points, fair and reasonable, 
the payment clause providing for entire payment of all claims 
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within one month of satisfactory test of plant. This test means the 
successful running of the station by the contractor for a period of 
14 days. 

The stipulation giving the engineer power to demand the dis- 
missal of any workman to whom he objects, though reasonable, 
might conceivably, in & case like this, where the staff is working 
at along distance from home, operate in an unjust manner. We 
notice that the engineer is the sole judge in case of any dispute, and, 
for reasons which we have many times stated, we strongly object to 
this proposal. We urge alltenderers to take exception to it in their 
offers, pointing out how much more satisfactory it would be to all 
partics to have disputes arranged by an independent arbitrator. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONR. 


NEW PATENTS, 1902. 


Complled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, 115 Holborn, London W. O., and at Liverpool, to whom all 
inquiries should be addressed. 


156,4754. “Improvements in synchronising dynamo-electric machines or 
motors, or for producing and maintaining synchronous motion between two or 
more rotating or vibrating bodies." P. М, Justice. (The Rowland Telegraphic 
Company, U.S.A.) (Date claimed under Patents Rule 19, July 80th, 1901.) 
March 21st. 


6,478. "Improvements in wireless telegraphy.” G. L. Houax. March 17th. 


6,478. Improvements relating to storage batteries.“ H. С. Porter. March 
17. (Complete.) 


6,484. ‘Improvements in or relating to signalling devices for telephone 
systems." Н. T. CEDERGREN. (Date applied for under Patents Act, 190), 
October 21st, 1901, being date of application in Sweden.) March 17tb. (Ccm- 
plete.) 

6,485. “Improvements in or relating to telephone systems." Н. T. CEDER- 
GREN. (Date applied for under Patents Act, 1901, October 26th, 1901, being date 
of application in Sweden.) March 17th. (Complete.) 


6.567. An improved method of constructing contact faces in gwivelling 
connectors for cables in trolleys, or collectors used for electrically-propelled 
vehicles and the like." Н. BreckNeLL, E. M. Munro, ard H. I. ROGERS. 
March 18th. 

6,607. “Improved lifeguard for engines and cars, and any vehicle worked by 


animal or any mechanical or electric power on rails or common roads." H. 
Conrabi and E. S. Conrabi. March 18th. 


6,648. ‘‘ Improvements in signal telegrephs." E. LAvxxs and E.J.LAVENS. | 


March 18th. 


6,652, “Improvements relating to the controlling of electric circuits." E. N. 
Bray. March 18th. 


6,653. “Improvements relating to the controlling of electric circuits.” E.N. 
Bray. March 18th, 


6,654. “Improvements relating to switches." E. N. Bray. March 18th. 


6,666. “Improvements in dynamo-electric machinery.” J. Н. BT. HILL 
MawpsLEy. March 18th. i 


6,684. “Improvements in incandescent electric lamps." 
March 19th. 


6,656. "Improvements relating to switches for electric motors.” R. J. 
AFPLETON and J. OuLTON. March 19th. 


6,714. “Improvements in means for coating or impregnating boxes, cisterns 
aid the like, with resin, pitch, bitumen, and similar insulating compositions. 
G. Е. PRIESTLEY. March 19th. 


6,726. ‘Improvements in and relating to incandescent electric lamps for 
decorative and other purposes." T. WoinrLwxvrH. March 19th. 


6.733. Improved apparatus for the regulation of electrical circuits in heating 
devices.“ W. D. Kinnov. March 19th. 


6,760. '' Improvements in the production of fluid tight joints for electrical 
and other purposes, and in centreing." W.McLELLan, March 19th. 


6,794. Stereoscopio localiser for X ray investigation.” J. B. CARTER. 
March 20th. 


6,817. “ Improvements in telephone sets." J. E. Kinaspury. (The Bell 
Telephone Manufacturing Company, Belgium.) March 20th. 


6,818. Improvements in flexible conducting cords applicable especially for 
use in the plug circuits of telephone switchboards." J. E. Kixussury. (The 
Western Electric Company, United States.) March 20th. 


6,820. “Improvement connected with ceiling roses for electfic incandescent 
lighting.“ E.Scnuvrz. March 20th. 

8,2554. ‘ Au improved system of electrical distribution." P. A. NEWTON. 
(Bliss Electric Car Lighting Company, United States) March £0th. (Com- 
plete.) 


6,855. Improrements in brush mechanism for dynamos." P. A. NEWTON. 
Lx ss Electric Car Lighting Company, United States.) March 20th. (Com- 
plete.) : 


6,REQ. ‘Improvements in electrical heating devices.” 
(G. L. Dengler, United States.) March 2Uth. 


0,881. “ Improvements in telephonic apparatus." A.GRAHAM. March 20th. 


6,498. „An automatic eafety device applicable to the trolley arm, used in 
connection with ele-trica] tramways.” W. PickxkRINd, B. A. PickriiNo. and 
J. BroM“Ley. March 21st. 


6,947. “Improvements in connections for electric cables." QCauvrLkNDER'S 
CABLE AND CN DTCC TIN Company, LiMiTED, and Н. Нлѕтіхоз. March 21st. 


6,948. ''Imprcvements in the feeder pillars used in connection with electric 
supply mains."  CaLLrENbEHR's CABLE AND CONSTRUCTION COMPANY, LIMITED, and 
T PETEKSEN. March 21st. 


7,003. ‘Improvements in incandescent electric lamps." 
J. W. BUTTERWORTH and А. MOoRHISON. March 22nd. 


G. HOOKHAM. 


G. C. Manks, 


М. CLEMINSON, 


7,039. “ Improvements in electric fuses.” S. Z. DE FERRANTI. March 22nd. 


7,062. "Improvements in or relating to overhead trolleys for electric 
vehicles.“ F. Hatter and R. NoisET. March 22nd. (Complete.) 


7,075. “Improvements in multiplex telephony, telegraphy, and the trans- 
mi-sion of electrical inipulses and vibrations.” G. L. HooaN. March 22nd. 

7,079. *' Improvements in and relating to microphones.” Е. SCHMIDMER and 
G. E. ScHMibMEN. March 22nd. 


7,080. “An improved {electro-magnetic instrument," W. M. THORNTON. 
Ma ch 22nd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any ol these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


3,834. ‘‘Improvements In aad relating to elo:trio generators and motors.“ 
N. W. Storer. (Date applied for under 8ce. 103, Paten s, &c., Act, 1893, July 28th, 
1699) Dated February 27th, 1900. Armatures, Cominutators.--In an armature 
having a slotted core, and a winding compo ed of a number of layers of con- 
ductors located in the core slots, the conduc'ors which sie side by side in each 
slot are connected to the same cominuta'or bar. А winding is shown made up 
of twice as many coils as there are slots in the core, one side of each coil being 
аи in the bottom of one slot and the other side in the top of another slot. 
claims. 


3,878. ''improvements la alarm apparatas for engine room, telegraphs, or the 
like." T. Bell. Dated February 28th, 1900. Relates to alarm apparatus for use 
in connection with engine room, telegraphs, &c., the arrangement being such 
inet an alarm bell rings as long as the order transmitted is not complicd with. 

claims. 


3,913. “i ements Іа or connected with the measuring of electricity." А. 
Wright and Reason Manufacturing Company. Dated February 29th, 1900. The 
whole or part of the electric conductor of a maximum-demand indicator is used 
88 a shunt resistance for a quantity or energy meter, in order to keep the total 
fall of pressure in supply-measuring apparatus as low as possible. The maxi- 
mum indicator may be one in which liquid is causcd to overflow into а 
measuring-tube by the expansion of gas heated by a main resistance, or one of 
the thermal or electro-magnetic forms described in Specification No. 5,451, 
А.р. 1895, or а strip of two metals carrying a plunger to displace liquid into а 
measuring tube. The meter may be a mercury voltmeter described in Specitica- 
tion No. 2,222, A.D. 1900. 4 claims. 


3,917. “improvements in electricity meters." J. Lorwa. Dated February 
28th, 1900. Counting mechanism is periodically driven, for times depending on 
the downward deflection of an arm on the axle of a wattmeter, by а friction 
coupling on a uniformly rotating shaft, when the coupling is not held stationary 
by teeth on it engaging a spring on & lever; the lever is periodically moved 
away from the teeth by a conical surface on the shaft bearing against the end 
of the arm, which bears against a curved extension of the lever. The time 
during which the lever is held away from the teeth depends on the position of 
the arm, the conical surface being formed by curving a triangular plate, the 
base of which is long enough to compensate for the deviation of the end of the 
arm from a vertical path, and so cause the times to be proportional to the 
angular deflections of the arm. When no current is passing, a pin carried by 


- the axle of the wattmeter prevents rotation of the shaft by engaging a star- 


wheel geared to it, ard in order to allow disengagement of the star-wneel when 

current passes, the arm is connected with the axle by a pin and slot, which 

fom the axle to turn independently of the arm if this is held up by the cone. 
claims. 


3,822. ‘improvements la holdere for electric Incandsscent lamps." J. Н. F. 
Krall. Dated February 28th, 1900. Incandescent lamps are enclosed in globes 
on portable air-tight and water-tight holders, for use by miners, divers, and 
others. lclaim. 


3,933. ''Improvements in the method of, and apparatus for reversing the (госу 
la electrio tram." J.W. Oldfield. Dated March Ist, 1900. Electric railways and 
W with overhead collectors. Relates to means for reversing the trolleys. 

claims. : 


3,937. ‘ Apparatus for indicating and recording electric pressure and current.” 
W. Thomson, Baron Kelvin. Dated March Ist, 1900. Electric pressure and current 
are recorded continuous!y on the upper and lower parts of paper on a rotating 
drum, by pens moving in one vertical line. The pens are attached to weighted 
pointers, sliding on vertical guides пелг а fixed scale, hung by threads or fine 
wires from sector levers, which at their other ends similarly carry iron cores in 
vertical solenoids, one connected in series with a resistance to carry the pres- 
sure, and the other carrying the current to be measured. Each sector lever hag 
two screw-threaded arms set at right angles to cach other, and carrying adjust- 
able weights. 'l'he paper drum is driven by & clock or other motor, and carried 
on a base having three feet, to tit grooved and plane parts of the bottom of the 
containing case. The base also has a quadrant passed through a slot in the 
bottom of the case; the drum may be drawn forward and turned down to a 
horizcntal pos:tion in front of the case, when the paper is to be changed, being 
во supported by projections on the end of the quadrant engaging under the 
base. The provisional specification states that the front of the case is hinged 
thereto at the top by two pins lying in slots, sothat the front can be turned up 
and then slid buck on the case. 8 claims. 


3,848. “An Improved electrical speed apparatus." R. F. Collinge and R. J. 
Collard. Dated March 1st, 1900. The speed of & wheel, ax'e, or shaft of a 
vehicle, &c., is determined by causing it to drive a shunt-wound dynamo. the 
terminals of which are connected to the terminals of a galvanometer or the 
like instrument, the scale of which is calibrated iu units of speed. Thedynamo 
is protected from external influences by an iron casing. 1 cla m. 


3,968. “improvements in recording instruments for electric telegraphs.” 
A. Muirhead and R. Н. Kharkala. Dated March 1st, 1909. Relates to improve- 
ments in siphon recorders of the type described in Spocitl^ntion No. 20.793, A. D. 
1893. А coil is suspended by two adjustable threads or is pivoted to a stationary 
core between the magnet poles, а mirror being fixed opposite an opening. The 
coil is provided with pins upon which a yoke can engage or can be disengaged 
from the pins by a sliding and pivoted fork lever. The yoke carries tibres con- 
necting to the siphon cradle, sprimgs being inserted in the fibres. The cradle is 
supported above the two wires arranged to pass over a guide-edge or equivalent 
arrangement, adjustments being provided for regulating the period of oscillation, 
the zero and vertical position being a lower tensionalsinglespring. ‘The siphon 
appurtenances are mounted on an adjustable bracket, the ink-well and paper 
support being separately adjustable. The coil is double-wound, one part being 
in а shunt connection with a variable resistance. 8 claiins. 


3,992. “improvements In voltmetors." W. I. Wiss. Dated March Ist, 1900. 
Electrometera.—A voltmeter has an axle supported between pivots and 
carrying & pointer and an adjustable sleeve on which are several vanes, 
movable from between stationary metal plates towards curved metal rods. The 
rods, vanes, or stAtionary plates are not exactly superposed, but are set at 
different angles, to increase the evenness of gradation of the scale over which 
the pointer moves. The vanes may be solid plates, or may be cut out, for 
lightness. The plates and the vanes are connected to one terminal, and the 
rods to the other. The terminals are also connected toan adjustable discharyer, 
such as a point, and plate to protect the measuring parts from excessive elec- 
tric pressures. 4 claims. 


4,049. “Improvements in and connected with fusible out-out for electric la- 
stallations." С. A. Hemingway and В. J. Celey. Dated March 2nd, 1900. A 
fusible cut-out is provided with a second fusc which carries the current should 
the first fuse be broken accidentally ог by a mumentarily excessive current. 
2 claims. 


4,108. “ Ап Improved electric clock.“ F. W. golby. Dated March 3rd, 1900 
Electric clocks.—The minute hand of a master clock completes the cirenit of 
electro-macnets every minute, and the armatures of the latter drive pairs of 
wheels, both of which have 60 teeth, but one of whieh is masked by the other 
except at every 12th tooth. The arbor of one wheel bears the lever hand, and 
that of the other the minute band. The staking hammer of the master clock 
puts into circuit electric bells in the indicators. 1 ekwin, 


4,122. "improvements in switch contacts for use in electrical ignition devices for 
Multi-oytinder explosion motors." E. Kuhistein and J. Vollmer. Dated March 3rd, 
1900. In multi-cylinder engines, one switch is employed to complete the 
sccondury circuit of an induction coil to each cylinder in turn. 2 clauus. 
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£22,000 
£150,000 
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34,880 
3.500 
29,121 
9,227 
0,255 
140,150 
7.500 
1,836 
40,000 


i 540 


1,000 
5,000 
3.805 
2 000 
29.913 
70 700 
12,044 
6,000 
40,192 
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1,817 
9.821 
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6,854 
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Public No. and H.P. : 
lighting of motors. 
| 
T es 19-97 Н.Р. 
9 аге. — ee 
2 arc, 120 inc., 3-25 n.r 
104 arc 6--96 Н.Р. 
107 inc. 
16 arc 5-98 H.P. 
60 arc 10- 53 Н.Р. 
353 inc. | 
| 12 arc, 24 inc. 40 Н.Р. 
9 arc 50 = 600 H.P. 
| 12 arc 2:-53 Н.Р. 
5 -8 H.P. 
76 arc, 6 ine. 8-14 H.P. 
5 ines 6= 18 H.P. 
ea CERE NS 20 85 N. p. 
58 ine. a 20=117 H.P. 
143 662 H.P. · 
a 96 arc | 275 = 945 H.P. 
7 ee — | 7=15 H.P. 
|. 182 inc. | T 
Ware 20 H. b. 
| a 3=12 Н.Р. 
82 arc., 48 inc... 18— 64 Н.Р, 
64 arc“ 5 75 H.P. 
| 47 arc, 94 inc. 12 - 85 H.P. 
272 line. .. 
20 arc, 101 ine. 181 H. p. 
| 6 arc. | i 
б 64 arc, 160 inc. | 138 = 100 Н.Р. 
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No. 1,272. 


THE CORONATION ILLUMINATIONS. 


In spite of the decadence of sentiment and tbe hard matter- 
of-fact tendency of the present generation, there is no doubt 
that ancient customs and the love of pageantry die hard ; 
and it is questionable, judging by the shadows of coming 
events, whether at any time during the history of 
this country—not excepting those periods of gorgeous 
celebrations of the Plantagenet and Stuart reigns—so 
much thought and organised preparation has been 
devoted to the question of decoration and illumination 
of the streets and public buildings as at the present 
time. Wholesale decorative designs by our greatest 
architecta, artists, designers and what not are promised, and 
the results should eclipse anything that has ever been 
attempted in this country’s history. It must not be 
forgotten that the facilities for carrying out such decorations 
are enormously greater than they were four centuries ago, 
or even 50 years ago, particularly as regards artificial 
illumination ; and the supply of electricity, which is 
almost universally available, not only throughout London, 
but also throughout the country, and offers opportunities 
such as have never before existed. It may be taken for 
granted, therefore, that electricity will play a very prominent 
part in the celebrations of the 25th, 26th and 27th of June 
next, and the average central station engineer will have a 
busy as well as an anxious time. Opinions as to the 
desirability or otherwise of this expected demand are con- 
flicting. No doubt, in many cases where the engineer is in 
the happy possession of ample spare plant, such a demand 
will be welcome as an additional means of bringing grist to 
the mill at a time when it is most needed. Unfortunately, 
the duration of the demand will be su short as to be com- 
paratively unimportant as far as it will affect the finances of 
any undertaking, and unless spare plant is available as 
above referred to, it is questionable whether it will be worth 
while to consider the matter at all. Temporary plant might 
be brought into requisition, but unless contractors are excep- 
tionally liberal, the increased revenue would not do much 
more than pay the cost of hire and labour of fixing and 
attendance. 

A somewhat interesting mussten of law arises in connec- 
tion with these illuminations. As far as we know, there is 
no clause in the Act or provisional orders providing for 
temporary supply, and the public can apparently demand a 
supply without specifying for what pericd it is required. The 
question is similar to that of the “stand-by difficulty which 
has been ventilated so freely, and which is no doubt a 
serious matter for some undertakings. Doubtless upon the 
principle that a naked man cannot be robbed, so the 
engineer whose plant is full up, cannot supply more even for 
Coronation festivities. Perhaps the most serious point in 
connection with these i!luminations, is the fact that a very 
large amount of inferior, if not positively dangerous, wiring 


will be executed and connected to the various distributing 
D 
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systems in the Metropolis and elsewhere, and if the use of 
electricity is to be as extensive as appears to be anticipated, 
it will be practically impossible for station engineers to give 
even casual supervision to all the temporary wiring; the 
unscrupulous wiring contractor will be very much in 
evidence, and will reap a rich harvest for himself, and in- 
numerable “earths” and “dead shorts” for the undertakers, 
to say nothing of the possibility of setting fire to his client’s 
premises. 

To expect to be able to enforce the usual wiring rules is 
hopeless, and any attempt to do so for this temporary work 
would raise a hornet’s nest around the unfortunate engineer 
who tried to do it. That the municipal authorities, in 
London at any rate, realise the difficulty of insisting upon 
the usual standard of wiring is proved by the fact that they 
have, in a conference held at the Southwark Town Hall on 
Monday, March 3rd, agreed to a set of rules to be observed 
for temporary lighting during the Coronation. We give the 
full text below :— | 

CORONATION ILLUMINATIONS. 

Suggested rules to be observed for temporary lighting or 
special illumination only. 

1. Applications for temporary lighting for illuminations 
should be made as early as possible, stating the equivalent 
number of 8-с.р. lamps required or the amount of current. 

2. Applications will be considered in order. "The Council 
reserve the right to refüse applications after a safe limit to 


the station, sub-station, or transformer or house-lead capacity 


has been reached. 

9. A charge of 10s. 6d. will be made for testing and con- 
necting provided that a service line is already in the building. 
For a special connection to the mains the charge will be the 
actual cost of same, which amount will be refunded in the 
event of the supply being permanently adopted within three 
months. : | 

Notice of testing to be given not less than three days 
before lighting up. | 

4, For the supply of current there will be a charge of 14. 
рег 8-c.P. lamp, or its equivalent, per night. 

5. All charges in connection with temporary lighting must 
be paid in advance. 

6. Connection can only be made subject to the above and 
the following wiring regulations for temporary work :— 

(a) Current Densify.—The maximum current allowed by 
the I.E.E. Rules will be approved, viz. :— 


Size S. W. G. Amperes. 
18 42 
17 4°4 
16 6:8 &c 


(b) Insulation to Earth.—lIf tested in wet weather, to be 
such that not more than 4,!,,th of the whole current can 
leak, assuming one pole to be earthed. If tested in dry 
weather, to be such that not more than 5,1, ;th of the whole 
current required can leak, assuming one pole to be earthed. 

(c) Joints heed not be soldered provided that the wires 
are well cleaned, that the joint is mechanically strong and 
well insulated with both pure rubber and black tape. 
(The ** Britannia " form of joint is preferable.) 

(4) Not more than 50 8-c.p. lamps are to be connected 
to one circuit, and each circuis is to be brought direct to 
Lhe temporary switchboard and there controlled by a single- 
pole switch and fuse in each conductor. 
to be used. 


No other fuses are 


(e) Temporary leads are to be secured at pointe not 
exceeding one yard apart either by wood cleats or binding to 
insulators. 

(f) A temporary switchboard is to be fixed close to the 
supply service. The board should be of hard wood, or of 
soft wood covered with sheet asbestos, and be fixed in 
a horizontal position on brackets like a shelf. The wires 
to be brought up from underneath through holes in 
the board, to the various switches, &c. It is important that 
there should be at least 3 ft. head way above the board. 

(g) Sufficient lead must be provided to connect to the 
supply service. 

(4) If any temporary wires are connected in any other 
manner than provided by these rples, the ordinary wiring 
rules will be enforced. | 

1. In general, it may be pointed out that the whole 
decoration should be regarded from the fire point of view. 


The amount of inflammable material, including electric 


light wires, should be kept as low as possible. They should 
be as far removed as possible from the facia board or other 
woodwork, and well blocked out from the building. 

From the above we may judge that composition was not 
the strong point of the individual who drafted the rules, but, 
nevertheless, the meaning is obvious, and it is evident that 
an honest attempt has been made to avoid unnecessary 
restrictions to supply which would be a source of irritation to 
public and wiring contractor alike, while, at the same time, 
attention is called, in Clause 7, to the necessity of taking 
proper precautions against fire. 

As we have already hinted, it is questionable whether the 
Coronation illuminations, from the station engineer's point of 
view, will be sufficiently profitable to compensate for the 
additional work, worry and risk. 


ELECTRICITY SUPPLY IN THE UNITED 
KINGDOM. j 


THE study of the statistical tables which we have recently 
placed in the hands of our readers would appear to be but a 
dry and unattractive occupation, to be taken up only on 
compulsion. Yet there is a good deal to be learnt from the 
analysis of such tables—the drift of engineering practice 
towards high or low speed engines; the fortunes of the two 
great classes of competitors for the electricity consumer's 
custom, companies and municipalities ; the influence of 
these undertakings upon the electrical engineering industry, 
and manufacturing industries allied therewith, and so 
on. Such a research, moreover, comes very fitly with 
this number of the ELECTRICAL REVIEW, in which attention 
is directed to matters appertaining more especially to electric 
lighting. | 

It is unfortunate that it is impossible to ensure absolute 
accuracy and up-to-dateness in these tables, especially after 
they have been entirely overhauled and reorganised, as in 
this case ; yet, in spite of errors here and there, the general 
drift of deductions based upon such a large number of data 
is not likelv to be far from the truth. 

To begin with, there are at least 282 electricity supply 
undertakings in operation, apart from about 15 companies 
recently formed to distribute electricity over large areas. 


T 
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We include in the latter such undertakings as those of the 
Newcastle-on-Tyne, Midland, and Durham Companies, which 
are already more or less actively engaged in the performance 
of their lawful duties. Of the total, there are 96 companies 
and 186 municipalities—in the ratio, roughly, of 1 : 2. 
This ratio is exceeded in the provinces, where there are 
77 companies to 178 municipalities, but in the County of 
London there are no less than 19 undertakings run by com- 


panies to 13 run by municipalities (one of these “ com- 


panies,” however, is really a joint committee of two others; 
another is an offshoot from an older one, and two others are 
owned by the same proprietors). 


The whole capacity of the supply stations listed amounts 
to practically 400,000 Kw.; this applies to the generating 
plant alone, exclusive of batteries. The average capacity of 
the generating stations, therefore, is nearly 1,400 Kw. each 
—allowing for the fact that in several instances the plant is 
divided between two or more stations. | 


Taking the provinces only, the number- of undertakings is 
250, with nearly 300,000 Kw., giving an average of about 
1,200 kw. each; in London the total capacity is over 
100,000 kw., or more than one-fourth of the total for the 
whole of the United Kingdom, and as there are 32 under- 
takings, the average capacity is about 3,000 Kw. per station, 
more than double the general average. 

It is interesting now to find the relative proportions of 
company and municipal undertakings. First, in the pro- 
vinces the 77 companies own plants of about 34,000 KW., 
giving an average of over 440 Kw. per station. Of these, 
there are 12 stations having a capacity over 1,000 KW., but 
none larger than 2,500 Kw. (the Newcastle and District 
Company), though amongst the power distribution com- 
panies the Newcastle Electric Lighting Compauy exceeds 
this with its Wallsend station, 5,000 Kw. Again, in the 
provinces, the Corporations, &c., to the number of 173, 
possess generating plant of about 260,000 KW., averaging 
no less than 1,500 Kw. each. It will be noticed that while 
the municipalities number 2} times as many as the com- 
panies, the plant they control is nearly 8 times that of the 
. companies, and the average size of their stations is nearly 34 
times as great. 
(nearly 70 stations) of more than 1,000 Kw. capacity ; 
eight over 5,000 xw. (Bolton, Brighton, Edinburgh, 
Glasgow, Leeds, Liverpool, Manchester and Salford); and 
four over 10,000 Kw. (Edinburgh, Glasgow, Liverpool, and 
Manchester). The three last named are all over 19,000 KW., 
and Manchester leads the kingdom with nearly 30,000 xw. 

Next, take London. There are 19 company under- 
takings, with 84,000 Kw. —averaging over 4,400 KW. each, 


or ten times the size of the corresponding provincial stations. 


Of these, 13 exceed 1,000 xw., and six (Charing Cross, 
City of London, London Electric Supply, Metropolitan, 
St. James's, and Westminster) have over 5,000 Kw. of plant 
capacity. Two of these, the City of London and the 
Metropolitan Companies, exceed 16,000 kw., the former 
. leading with 18,000 xw. (moreover, all this is in one 
station). The Corporations number 13, with nearly 
23,000 Kw., or 1,770 Kw. each; eight of their stations 
exceed 1 ‚000 KW., the largest, however, (Hampstead) ane 
short of 5,000 Kw. 


Lastly, taking the whole of the country, there are 96 com- 


Moreover, they include 60 undertakings 


panies with plant of nearly 120,000 KW., or about 1,250 Kw. 
each, while the municipalities number 186, with 280,000 Kw., 
or 1,500 Kw. each. 

It will be seen, therefore, that while the provincial muni- 
cipalities. utterly swamp the companies, the Metropolitan com- 
panies go far to restore the balance, and the average sizes of 
their undertakings are, on the whole, not very dissimilar. 
Now, whence did these various undertakers procure their 
plant? It is pleasing to find that the vast bulk of the plant 
is purely British ; but 23 municipalities went abroad for all 
or part of their generators.(90 machines), while only six 
companies were guilty of this proceeding (40 machines). 
Eight municipalities bought the whole of their generators 
abroad, and two the bulk; two companies bought all, the 
other five part, beyond our borders. Two municipalities 
bought all their engines abroad, three others some of Шеш; 
and six companies bought | some of . their engines of 
foreigners. 

. The whole of the boilers, рее iid mains, we believe, 
are British. 

The vertical high-speed г "engine is so far ahead of all 
others, that it is not worth while to take out the numbers ; 
yet it must not be forgotten that in several instances vertical 
low-speed engines have been adopted for the larger units. 
Except in a few isolated cases, such as Leicester, Blackheath, 
&c., the horizontal low-speed engine is in а practically 
insignificant minority. We must not, however, fail to 
note that the high-speed steam turbine is making steady 
progress; at least 22 stations are equipped in part, or 
entirely, with this class of prime motor. 

There are 91 undertakings using alternating current, as 
against 191 supplying direct Current ; but no less than 24 of 
the 91 supply direct current also, though in many cases 
this is due to the requirements of electric tramways. Out 
of 282 undertakings, there are only 67 pure alternating 
current systems, or less than one-fourth. Of the A.C. 
systems, there are eight supplying two-phase current wholly 
or in part, and three supplying three-phase ; the latter are 
used entirely for transmitting energy at high pressure to 
motor-generators in gub-stations. Two other authorities are 
installing two-phase plant, and one three-phase. In no case 
of which we are aware (apart from power distribution under- 
takings) is three-phase current distributed to consumers, 
though two-phase current is used freely. These facts agree 
with our views expressed two years ago (March, 1900). 

There are 56 stations supplying power for electric traction, 
as well as for lighting and motive power, and several others 
are preparing to do likewise. 

The topics of frequency (which shows a need tendency 
towards a standard of 50 cycles per second), supply pressure, 
capital outlay, public lighting, motors, systems of charging, 
refuse destructors, &c., are all enticing, but our analysis has 
probably already sufficiently taxed the patience of our 
readers. We, therefore, close these notes with the remark 
that only 76 undertakings are entirely without a battery of 
more or less importance; the larger stations do not greatly 
need their assistance, except perhaps for lighting the works 
independently of the generators, but we believe that the 
value of storage in small stations, on which we have 
often insisted, is very much underrated, and that the 
proportion of battery power will in the future be greatly 
increased, 
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By FRANK BROADBENT, M. I. E. E. 


Ir the wireman in charge of an electric contract were asked 
to what wiring rules he was working, he would, in the 
majority of cases, promptly reply to the Phoenix." - ed 

Further questioning would probably elicit the fact that he 
had never seen a сору of the Phoenix rules, and had but a 
vague notion of their contents. 

It is, perhaps, as well for his peace of mind, as for the 
satisfactory performance of his work, that he is поб called 
upon to worry his head about wiring rules, but шву reat 
assured—that is, if he is worth his salt as a wireman—that 
if he use the gumption with which nature has endowed him, 
and give the shibboleth “Phoonix rules when questioned, 
that all will be well. реа ed 

One of the strangest things in connection with the elec- 
trical industry is that the rules and regulations to which 
wiring ‘work is supposed to be carried out are, in great 
measure, drawn up by laymen, that is, by men who ате not, 
and do not profess to be, electricians, and have but the 
scrappiest 5 of the subject, if any. | 

The wireman’s life is “no catch," but it would not be 
worth living if he were to be expected to put up his work 
in accordance with the many conflicting rules in existence, 

It speaks well for the safety of electricity that, under the 
circumstances, there are so very few accidents attributable to 
it, either from fire or shock. | a 

How rarely do we see a fire office inspector on an elec- 
trical installation. и E 

It is safe to say that with one or two exceptions there is 
practically no expert inspection of electrical work on behalf 
of the fire offices. 

Even this is a better state of things than that obtaining 
in Canada, if a writer in the Canadian Electrical News is to 
be believed. Speaking of the insurance companies, he says, 
* Usually, they omit the expert and his expense, and' will 
send one of their own inspectors from the clerical staff in 
the office, who has graduated from licking postage stamps, 
and this inspector will pass some of the most dangerous elec- 
trical connections as being perfect, and assures his client 
that all is satisfactory." 

The usual courke in this country is for the insurance com- 
pany to send to the contractor a printed list of questions, the 
answers to which are to be filled in on completion of the 
work. This form is frequently filled in by an assistant in 
the engineer's office, who may never have seen the installa- 
tion, and is then signed by an official who adds the saving 
remark, ** we accept no responsibility." | 

After all, this is a mere matter of form, and the time is 
not far off, when even this will be dispensed with in the 
case of simple house lighting work, and the insurance 


companies will accept the risk without question, as they now 


accept gas-piping work. ee 

But from the pontractor's point of view, this does not end 
the matter; the multiplication of public lighting stations 
means & corresponding increase in the number and variety 
of wiring rules, rules which the engineer in charge for the 
time being seeks to enforce. | | 

There is no doubt that a higher standard of work is 
essential on installations connected to public supply mains 
than would be necessary.on an isolated installation, nor can 
it be denied that the standard of wiring work has been 
raised by the action of station engineers in inspecting and 
testing wiring work before connecting it up to their systems, 

In very few cases has the station engineer the power to 
enforce his rules. The most he can do is to refuse to connect 
up to any premises unless heis satisfied that such connection 
„would not cause a leakage exceeding j5)ss5th part of the 
maximum supply current to the premises." 

To put it on the lowest grounds, it is perfectly natural 
that for his own sake, a station engineer should object to 
inferior work being connected to his mains, and in the 
absence of any standard set of recognised rules, should draw 
up aset of his own; but the proposal to permit any and 
every engineer to formulate and enforce his own rules should 
be opposed on principle. A standard set of rules is urgently 
needed, a set which should meet the requirements of the 


Electrical fires are now of comparatively rare occurrence, 
and are perhaps more frequent in the States than in this 
country, notwithstanding the rigid rules of the National 
Board of Fire Underwriters. The following are a few of 
the principal causes given in the last quarterly report of the. 
above :—A cross between the primary and secondary wires 
of. а transformer; the arcing of high tension switches; the 
use of motor starters without automatic release. Two 
recent fires which came under the writer’s notice were 
caused (a) by a cross between a telephone wire and a trolley 
wire, which caused the partial burning out of a telephone 
box; and (b) arcing behind matchboarding, due to the 
severance of a wire by a screw. А safety fuse was, of course, 
no protection in the latter case. 

When switches, fuses, ceiling roses, lampholders, &c., were 
made up on wood bases, when red fibre was used as an 
insulator, when joints were covered with gutta-percha tissue, 
fires were relatively more numerous. Not that any of these 
things are inherently bad under all conditions, but because 
under certain circumstances they may become sources of 
danger, it is well that such materials as slate, marble and 
porcelain have superseded them. | 
.. Many a time, in the old days of lighting the Metropolitan 
and District underground stations, bas the writer been tele- 
graphed for to * Come and put out the fire" at St. Mary's, 
or Cannon Street, or опе of the otherfstations ; fires caused 
by the arcing over of a D.P. fuse, by the overheating of a 
cable that had become thinned down by electrolysis, by the 
burning out of & wooden switch or lampholder, and from 
mu other causes that nowadays would be classed as bad 
work. 

Bad work is in these days rarely put up by a competent 
wireman or responsible contractor. There is, however, a 
species of jerry wiring carried out by the mushroom 
electrician which cannot be dealt with by wiring rules, but 
only by some system of registration or inspection. : 

Wiring is surely as important as plumbing, and if a 
“registered plumber,” why not a registered wireman?” 


— 
м 
o 


fee — == — 
— WM 


How an ELECTRIC FIRE was CAUSED. 


The * mushroom " electrician often swells out into a wiring 
contractor, спів prices, and takes work from better men; 
gets goods on credit, which he does not pay for, and so 
carries on a parasitic existence at the expense of the trade. 

It is somewhat disconcerting to know that an electric fire 
may be a result of, rather than in spite of, rules, and here 
is a case in point :— 

In the early part of this year an explosion took place in 
a surface box belonging to A company. 

Before this occurred, a sudden load was observed to come 
on the generating station, indicating a short circuit. There 
was previously a leak to earth from one main. About the 
same time a fire occurred in a consumer’s house connected to 
the mains of “ В” company. The supply systems were 
entirely distinct, yet the fire on “ B” system was caused by 
а leak on “A” system, and was due to the methods of 
earthing and interior wiring, both of which were in accord- 
ance with the B. of T. requirements. T 
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It is easy to make diagrams of hypothetical cases in which 
this might occur, but one would hardly conceive such a case 
as is shown in the diagram on the previous page, which 
representa what actually took place. 

аа, are the two cables of A company, one of which 
(ау) is grounded at о, to the water main, w M. This repre- 
sents the first leak noticed. 

b is the concentric lead-covered distributor of B” com- 
pany, whose mains run throughout the greater portion of 
their length in bitumen. | | 

м. is а 400-volt motor on a lead floor in a consumer's 
premises, The interior wiring is in iron piping in ac- 
cordance with B. of T. requirements. The motor frame 
ів. earthed to the iron pipe (i. p.), which, in turn, is 
earthed through the metal cases of the switch, meter and 
fuse, s,m and f, to the lead covering of the concentric 
cable. The earthing conductor is a 7/18 vulcanised rubber- 
covered cable, marked (e). 

The iron pipe passes through, and makes good contact 
with, the lead roof (I. r.), as also does the lead water 
pipe (w.p.). | ni 
Now, a, grounds at G2: there is a rush of current in 
all directions. A considerable current passes down, the lead 
sheath of ö, through. the earthing conductor, up the iron 
pipe, across the lead roof, down the lead water pipe, to the 
water main, and back to di. How many amperes 
through the earthing wires is not known, but the current 
was sufficient to burn off the insulation. | 

Thus а fire is caused in the premises of а consumer, 
whose main switch is “off,” by leakage from a company's 
mains to which he is not connected, and when his own com- 
pany’s mains may be perfect. 

What is the moral? First, that the iron piping which is 
supposed to be a protection was one of the causes of the 
fire ; and, second, that the present system of earthing is 
ineffective. Had the lead sheath been in metallic connec- 
tion with the water main the fire would not have occurred, 
nor-would the water main have carried any more current 
than it did. Again, if all water pipes, gas pipes, lead and 
steel sheathings, and every other underground metal conduit 
were connected together at frequent intervals, the leakage 
current in each would be so reduced that electrolysis would 
not be thé bugbear it now is. 


THE ART OF DESIGN FOR ELECTRIC ILLU- 
MINATION; DOMESTIC AND PUBLIC. 


By FRED. T. CASH. 


UNTIL a comparatively recent period, in spite of its general 
progress, applied art seems to have been without any apparent 
influence upon metal work as applicable to the decorative 
necessities of lamps, chandeliers or electric light fittings. 
With the exception of the classic styles, more particularly 
those of the Louis XV. and XVI. periods, all designs for 
lighting fixtures were distressingly uninteresting. If we refer 
to the types previous to, and current at, the time of the great 
exposition of 1851, it will readily be seen that no designer 
had yet appeared with a grasp of the necessary sense of 
beanty of either material or illuminating power employed. 
Our greatest designers and artists were equally at fault 
with the professional designers attached to the great manu- 
facturing houses ; in fact, so little attention was paid to the 
designing of such articles, that only quite recently it 
was considered derogatory for an artist to devote his 
attention to the subject. With the introduction of the 
incandescent electric lamp, however, a new feeling of freedom 
came to the artist, and offered to the intelligent designer an 
opportunity to break through the old traditional customs. 
Unfortunately, however, the designer, freed from the trammels 
of convention, rushed into the other extreme, viz., the 
naturalesque motif, deeming such the proper treatment for 
the new illuminant ; needless to say, such designs have gone 
the way of all evil things. We have but to turn over the 
catalogues of from 10 to 15 yeara ago to see what uncouth 
floral monstrosities even people of the best taste were com- 
pelled to purchase and possibly admire. MEN 


Precisely when a new spirit infused itself cannot be 
definitely fixed; probably not further back than 1880. 
Prior to the date just mentioned progress lay strictly along 
the conventional lines of the Renascence, with the Italian, 
French and German variations ; each style in its turn was 
tolerated only so long as the artist and craftsman impressed 
the object with good sound tasteful execution. In those 
days detail alone constituted the only visible variation in 
design. This is quite an immaterial feature when the 
pendant is fixed in position. | | 

Form, properly-utilised form, is, however, the essential; it 
is the only true basis of design. Next comes the considera- 
tion of the correct and tasteful use of the material employed, 
and a true recognition of the principle involved according 
to the nature of the light. Take, for instance, the most 
common metal used, viz., brass; there is hardly a more 
beautiful metal; scarcely one more convenient and variable 
in its manifold treatment ; it lends itself with the utmost 
facility to the deft touch of the hammer or the chasing tool, 
and under proper manipulation takes on the various patinas 
and finishes as the artist may direct. Copper, iron, pewter 
and aluminium, all in turn, singly or in combination, lend 
themselves to the expression of the artist’s ideas in form and 
colour. | 

The elimination of unnecessarily disfiguring detail, again, 
gives us the beauty of the material, and to-day our designers 
appear to bave thoroughly grasped the larger and almost 
unlimited possibilities open to them. The practice of the 
medieval ages would seem to have been revived, so Ша 
now in good work, labour and material seem absolutely 
wedded. · 

Fitly enough, it is to the architect we owe the great 
impetus which has so greatly changed our ideas; as more 
and more attention has been paid to the general fitments 
and decorations applied to our buildings, it became necessary 
to complete the architect's scheme with good and true light- 
ing fixtures. True fitness in this particular lies in beautiful 
subservience. Light is the first essential demand upon the 
design, unobtrusive decorative construction is the second 
consideration ; good workmanship with harmonious effect is 
the final necessity. We are in some danger to-day lest 
the second qualification overrides all other considerations ; 
there is a great tendency to design for the sake of effect, 
regarding the lighting power as an accidental necessity that 
has to be tacked on at the last moment; this, however, is 
but a passing craze, and in due time will wear itself out to 
leave room for true refinement and utter fitness, Fitness of 
design for the surroundings in which the fixture is to be 
placed, is of paramount importance ; the Church demands a 
style in accordance with its architecture. The same is 
equally true of large and important public buildings, and it 
must be borne in mind that in the selection of a design for a 
public building, boldness of effect, together with pleasing 
form, constitutes the ideal choice of the fitting. Mostly the 
light is at too great a distance from the eye to have intricate 
detail, which is wasted. To design satisfactorily for such 
requirements, is not the most difficult task to the artist; it 
is when we come to the design of fittings for domestic work 
that the utmost care and refinement is brought into play. 

With the great variety of taste and the idiosyncrasies of 
individuals to consider, it is necessary for the artist to 
command infinite variety in his creations. The very 
tendency for an unlimited tax upon the designer, tends to 
cause degeneration in the quality of his work, unless the artist 
has capacity equal to all demands that may be made upon 
him. It is always well in the choice of fittings for a 
purchaser to endeavour to get into touch with the artist 
who can suggest the most suitable fittings, both as to 
material, size, and design for the various rooms which are to 
be illuminated. 

It is rather surprising that with the number of catalogues 
containing the work of good men, it is still impossible to 
satisfy the wishes of many purchasers; it is under these 
circumstances that the assistance of a satisfactory designer 
proves of the greatest value to the community. 

The fittings of, at any rate, one leading British manu- 
facturer embody the ideas expressed above ; they have been 
especially designed for modern domestic requirements, and 
the designs have been. so thought out that the metal itself 
forms in the finished articie no inconsiderable part of the 
decorative element. The nature of the designs necessitates 
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much more careful and painstaking craftemanship than has 
hitherto been the case, practically every part of the fitting 
passing through the hands of the workmen rather than the 
machine, This necessary care tends to the improvement of 
handicraft, in itself no inconsiderable reward. 
. Without particularising the types of fittings suitable for 
the uses to which various rooms are dedicated, it remains 
only to say that properly chosen artistic and well-made 
fixtures will place the final seal upon a decorative scheme ; 
and that ‘where not so selected the scheme will appear 
incomplete, and correspondingly unsatisfactory. 

We have hitherto confined our remarks to interior lighting as 
being the most concrete expression of modern lighting design. 
Public lighting is still in the hands of the Philistines, and 
such attempts as we have yet seen in the modern style can 
hardly be called successful, if we consider the St. Martin's 
and Embankment arc lamp columns as the best, expression of 
modern ideas. We’shall look with considerable interest, not 
‘unmixed with trepidation, to further developments along 
new lines, The old are undeniably hideous; the new are 
differently so. | | 

But there is a far wider scope where the electric light has 
the whole field in front of it—viz., public illumination. 
Hitherto all schemes of illumination have been strictly 
night displays, the daylight effect being poor and incon- 
siderable owing to the necessary absence of all coloured 
fabric from the designs of set pieces. Now, however, by 
day or night a building can be equally effective. Up till 
this present year nothing of any striking originality has yet 
been shown, the most effective designs being of the old crystal 
type, converted from gas to electric illuminating power. 
With the absence of the danger of combustion, an immense 


field is at once opened to the artist who is commissioned to . 


execute a echeme for the illumination of public buildings or 
thoroughfares, Flags, bannerettes, draperies, &c., are all 
available in close contact with the electric lamp, an impos- 


sible feature with gas or fairy lights ; the steady luminosity . 


of the electric lamp, clear or coloured, is eminently more 
suitable for outlining the main features of a building than 
the distressing flicker of gas jets, which are liable to frequent 
partial extinction by wind or rain. 

In any scheme of public illumination worthy of the name, 
breadth of treatment must be secured if the scheme is to be 
successful. Massive colour by day and night is required, care- 
fully distributed. This may be gained by simple drapings. 
trophies surmounting suitable illuminated inscriptions, or 
other electrical devices. The free use of the primary colours 
is advisable rather than the softer tones of the composite 
colours, as the desired effect is one which should readily 
come within the vision rather than be singly attracted to 
the eye. Consider the soft haze that pervades our London 
streets, how delicately it enwraps the bold and joyous colours 
in a diminishing perspective that half reveals and half 
conceals an entrancing fairyland of animated colour and of 
dancing form ! 

The old withering evergreens can now be replaced by 
gaily coloured artificial wreathe and flowers that are 
impervious to the weather. In the flowers and amongst the 
foliage are concealed electric lamps that illuminate the 
foliage as brightly as if it were day, and at night time carry 
the eye along the lines of buildings, balconies, &c., entwining 
round the capitals of such buildings as the Mansion House, 
Exchange, and West End clubs; these appear like lines of 
living colour, or by means of suitably constructed uprights 
they can be gathered together in canopy form, under which 
an allegorical group illustrating the empire might be placed. 

Further, they offer a most picturesque effect swinging 
from side to side of the street, or forming a thick lattice 
work to delightfally screen some unpleasant temporary 
feature, such as a hoarding or necessary scaffolding. 
Coloured translucent balloons may be used with an electric 
limp inside where it is desired to illumine a lofty cornice 
with: more colour than from the electric lamp alone; or they 
may Ъз strung in single, double or treble festoons over the 
front of the building, or across the street. They can be 
procured in any colour, and when alight disclose themselves 
as luminous spheres of softly-coloured radiance. The most 
clTective use of them, however, is made by forming clusters, 
of any number, and hanging them pendantwise from over- 
head lines, arches, or other suitable positions; then they are 


simply delightful, as they sway about with the slightest 
breeze, thus lending colour and movement to the scheme in 
which they are embodied. 

Some of the illustrations which appear on another page 
of this issue will show what is being done by the aid of the 
electric light in the nature of set pieces, which can be applied 
to any suitable position, and will indicate the ideas enume- 
rated above. | 

In conclusion, it is most sincerely to be hoped that our 
City Fathers and our County Councillors will rise to the 
present occasion and fitly commemorate the coronation of our 
Bovereign in a manner worthy of the times and the materials 
science and civilisation have placed ready to their hands. 
We cannot, of course, hope to illuminate London as effec- 
tively as Paris and other Continental cities can be done. 
Imagine, though, the trees in Hyde Park, along Piccadilly 
and elsewhere, alive with twinkling points of  multi- 
coloured light; our narrow, inconvenient and tortuous 
thoroughfares might also indeed be rendered beautiful.. But 
most of all let our bridges be the foci of our energies. 

Тһе great waterway that stands for London's greatness is 
surely most entitled to our best endeavours. She, by nature, 
doubles the reward of every effort we make to beautify her; 
every twinkling point of life, every living spot of colour we 
employ is again given to us, reflected tremblingly from that 
broad breast which heaves and falls in sympathetic rhythm 
with the hopes and fears and joys of England's loyal 
capital. 


THE OUTSIDE LABOUR QUESTION. 
By JAMES WHITCHER. 


WE do not suppose there is a single contractor for outside 
work who is entirely satisfied with the way he is served by 
his outeide labour, skilled or otherwise ; at any rate, in the 
smaller trades. And to the majority of contractors in the 
electrical line, it must be a very vexatious question indeed. 
It is one beset with perplexities and difficulties of all kinds ; 
and yet in the mad cnt-throat competition that obtains, it is 
one of the most vital importance. And, in some senses, it 
is because of it that electrical contracting work brings no 
reward at all commensurate with the energy spent on it, and 
that so few—miserably few—contracts secured under com- 
petition show a proper balance on the right side, 

Not that we are trying to put an unmerited load of the 
blame for this upon the shoulders of the outdoor workman. 
Very much of it is due to the unreasoning ambition and 
ignorant competition of young and foolish beginners, and 
adventurers in the trade; and yet more to the practices 
of many consulting electrical engineers, whose grand con- 
ception of their honourable profession is to act as croupier 
to their clients’ banker in a gamble where the banker has all 
the game—whose sole idea of a specification is а parody of a 
gambling coupon, concealing quantities and risks as much as 
possible, and standing forth as a brutally primitive entice- · 
ment to speculation. But these unfair specifications call 
for chapters of denunciation to themselves, and with other 
iniquities of consultants, they fill another story, which must 
be told later. 

Still, however, the outdoor workman has some very 
serious faults ; faults which, intentionally or no, cause him 
to be a notable antagonist to the success of his already over- 
harrassed employer. How to remedy or combat them is one 
of the problems we have here to discuss. | 

Undoubtedly the worst and most vexatious fault is bad 
timekeeping, as it usually carries with it the actual and 
punishable crime of giving in false records of time worked. 
Here is a very black spot on the character of wiremen in 
particular; but it is too well known by all concerned to 
stand in any need of proof, and to the great dishonour of 
the men it is nearly as prevalent a disease as the trade itself ; 
for one is almost justified in calling even the trade a disease 
when it carries with it—inevitably, it seems—such malignant 
symptoms ; to the discredit, also, of the masters, who fail 
to take the severest possible measures to choke off the 
disease. For the good of the trade, every man detected in 
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the practice of giving false time-sheets should, without fear 
or favour, be promptly prosecuted for obtaining money on 
false pretences, and every conviction secured should be made 
widely known and posted up by the employers, so that the evil 
might be stamped ont. In fact, we would earnestly advocate 
the sternest available measures against it, for it is taught to 
apprentices, and, we might almost say, is the thing most 
willingly taught them; sadder still to think, most 
willingly learnt. . 

Detection at first would be easy ; the fraud is so openly 
carried out. But after a time criminal cunning would be 
aroused in the confirmed cases; and skilled detectives should 
be employed, in order to break up completely the present 
security in deceit. | 

If every employer of outside labour, where effective super- 
vision cannot be maintained, were to adopt this course, it 
is to be feared that, for a time at least, our magistrates would 
be very busy. Yet bare justice demands it; justice, not 
only to his own pocket; but also to the few conscientious 
ones among his workmen; for there are some with con- 
sciences, which usually are made a sore burden to them. 
Furthermore, much good can be effected by the printing of 
а warning on every time-sheet issued, pointing out the 
punishable nature of the offence, and threatening to follow it 
up. Of course, on a job where the amount of labour 
employed can bear the expense of a reliable foreman or time- 
keeper, this fraudulent time-keeping can scarcely exist, 
unless with the connivance, or because of the negligence, of 
the foreman. Thus, the actual building trades are very 
pure in this respect, whereas allied trades, not coming directly 
under the supervision of the building foremen (model foremen 
these are, in many ways), and admitting of only small gangs 
of men, are at the other extreme. A good arrangement, if 
practicable, would be to put them all under the builder's 
foreman with regard to time-keeping, general conduct 
and discipline. Sometimes other arrangements for keep- 
ing their times can be made; where work is being done 
in factories or fixed works, the factory timekeeper can 
undertake it. But in all cases it is just as well to 
keep ever before these workmen the danger of false 
dealing, for, in the best state of affairs, the 
opportunities for fraud are many, and, apparently, irresistible 
to them. | | 

Another fault is systematic idling; also quite too well 
known, but not so open to direct attack as the false time- 
keeping. It is universal, of course. Its practical effect is 
that the average working rate of many men, drawing full 
wages, is such that the performance can easily be surpassed 
by any lad or amateur with a modicum of intelligence and 


skill The means by which it is achieved are many and 


various. Gossips, discussions, horseplay, lost items of tools 
and materials, frequent stomach stays and comforters, sweet 
musing wanderings, and so on, all serve the game very 
nicely, and make life pleasant amid the sordid surroundings 
of one’s work. Even the strictest of foremen is sometimes 
beaten by it. He has often to compromise, in order to keep 
together a. sufficient gang of men to get the work through. 
When habits are engrained in a body of men, it is hard for 
one man to fight against them. The result of victory must 
needs be the virtual banishment of the dwelling places of 
these habits from his sight ; and that is not always a politic 
victory to achieve. 

The one most promising and far-reaching remedy we can 
suggest, is a system of making every man supply faithful 
records of the work he has done, setting it out clearly on his 
time-sheet. It is in many ways a difficult rule to maintain, 
but, at all costs, accurate and comparable details should be 
insisted upon. Thus each man is compelled, independently 
of anyone else, to lay up the material for his ultimate 
advancement or undoing. | 

The sheets should be specially arranged to facilitate the 
making of these records, and a definite system of reckoning 
or measuring up the work adopted for each trade. It is not 
an easy thing to be done, but it is worth doing. The 
keeping of men up to their work, and the fore-knowledge in 
estimating of exactly what labour costs are just and reason- 
able, do much for the stability of & contracting trade. 
A considerable proportion.of the gambling element is thereby 
eliminated, and a steadier tone given to the trading. 

. On many small jobs the man has practically to be his own 


foreman, as it were. It is, therefore, not much to require’ 
that he should report on himself. False or misleading stete- 
ments of work done should, of course, be punished by instant 
dismissal of the offenders: it might even be possible, by 
adopting suitable terms of engagement, to bring such offences 
under the law. Even on large jobs where a foreman is 
employed, the system has its advantages, being in some ways 
а safeguard against his neglect or incompetence, and in any 
case stiffening his authority, by showing the men that the 
central authority is close behind, and therefore it is impos- 
gible to “ negotiate" him. The foreman might be required 
to endorse each man’s performance with his own opinion of 
it, whether good, bad, or indifferent, comments which will 
materially assist a firm in weeding out its bad workers and 
consolidating a reliable working staff. 

Uncertainty of skill is another vexatious fault in the 
ontside workman. By right there should be no doubt 
whatever of his skill and capacity to carry through the work 
entrusted to him ; for the very nature of it means that he 
is thrown largely on his own intelligence and resources in 
accomplishing it. Real, unimpeachable skill within the limits 
of his particular work is therefore a crying necessity in the 
outdoor man ; yet one doesn’t find that the need is often 
well satisfied. The man good in one item of his work, is too 
frequently bad in the remainder. In fact, one learns in time to 
classify one’s men into various degrees of incompetence. It 
is à provoking circumstance, and serions in its consequences: 
for over-specialising in outdoor contracts adds enormously to 
the cost, and the outdoor hand of to-day is far too much of 
a specialist. How and why he has become so is a mystery; 
for the ruling influences do not tend that way here as they 
do in the shops. Perhaps it is because of recruiting from 


. the shops. Certain it is, the decently all- round man is 


disappearing everywhere, and it is a very narrow sort of 
skill that the average artisans of to-day possess; and as a 
class they appear to take no trouble to themselves to widen 
their range of experience. As apprentices and improvers 
they slur over.their work, content only to do it, heedless of 
understanding more. Thus grow up around us bodies 
of men deeming themselves skilled, whom any earnest 
amateur, put to the mill, could easily and quickly. sur- 


This deficiency is most acutely realised in outside work, 
where real independent skill and resource is so much to be 
valued. "There are men who, to compensate for it, have laid 
up a rich store of fads and fallacies, which théy treasure ав 
trade knowledge, and exploit to excess. This mental equip- 
ment of abortions of old-time rule-of-thumb theories, without 
their excuse or practical worth, seems to be gathered from 
idle, untutored discussion, wherein the more positive and 
assertive man of the group is the indisputable oracle. 
Tenets of trade creeds thus assimilated are tenaciously held, 
in lieu of anything better ; and they area deadly nuisance 
in a man to those who have to suffer him. They make him 
impervious and sullen to more enlightened direction, and one 
chafes at the oft-time necessity of letting him go his own 
gait, trusting to luck to bring him through his work without 
absolute failure. A little knowledge of this sort is indeed 
a dangerous thing in a man at times, and there are jobs in 
which one would feel safer and happier with a labourer off 
the streets than with such a one. Suppression, prompt and 
stern, is the measure that should be meted out to the out- 
door workman with promiscuous theories and ideas; for he 
must needs be at moments without a keeper, and mad doings ` 
may result. 

A very important point in the regulation of outdoor 
labour, is the number of working hours allowed. Lax 
employers permit many more hours per week than they 
ought ; and the workmen avail themselves rapturously of the 
opportunity. For many good reasons the standard working 


` week for outside men should be somewhere about 45 hours; 


and all engagements ought to be definitely and expressly 
made on this basis. Under present conditions men grumble 
bitterly if restricted to less than the conventional 54 hours ; 
and they will blithely put in 60 and 70 hours, all heedless of 
the fact that conditions of light and weather make work, in 
any sense satisfactory to the employer, impossible for a huge 
proportion of the time. The humble candle is invoked, and 
might be a Wells light for the important function it 18 sup- 
posed to fill. In truth, it forms a very nice focus for a 
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twilight gossip, and sheds its kindly rays over the simul- 
taneous pursuit of pay and pleasure. 5 

From 8 a.m. to 5 p.m. for five days of the week, with an 
hour for dinner, and 8 a.m. to 1 p.m. on Saturdays, are 
the effective working hours available during the winter 
months ; and all attempts to snatch further hours from the 
night are terribly expensive to the employer. It is bad 
policy to make any difference in the nominal hours for the 
remainder of the year; but of course overtime can be more 
reasonably allowed. There are scores of arguments in 
favour of these short hours. One is the difficulty of getting 
in a longer period witnout the added time being misused. 
The pre-breakfast turn counte for scarcely anythiug ; unless 
a very able and strict foreman be in command, and the dis- 
eipline of it has been inculcated into the hands by ceaseless 
vigilance, as in the case of builders’ men, who are seldom or 
never out of control of a foreman. And a start before 
8 a.m. of a surety means a surreptitious breakfast or lunch ; 
likewise a prolongation after 5 or 6 p.m. as surely means an 
unauthorised pause for tea. So certain is this to happen, 
that no excess over the standard hours should be permitted 
at any time, without insisting on the half-hour intervals for 
breakfast and tea. Again, on short hours men will, quite 
unconsciously, start quicker to their work and maintain it 
with more zest, out of weariness of inaction and desire to be 
deing something. Such a system is ulso в grateful relief of 
stress for foremen, staff, and “һеадріесев” generally. 
The“ smart, sharp" employer will be amused at the idea of 
this being an advantage; he prefers opposite tactics, deem- 
ing he earns dividends thereby, but actually they are won in 
very despite of his error. The true managing genius knows 
that over-stressing himself and his staff, proves ultimately 
one of the greatest financial blunders he ean commit. 
The one objection against a short-hours system, that it 
cripples the usefulness of working plant, though admittedly 
of much consequence in a costly workshop, scarcely applies at 
all to outside work, where the plant charges item is compara- 
tively small. Another objection, that it necessitates a larger 
staff of workmen to cope with the work, is no objection at 
all—rather the reverse. . It is good to have adequate labour 
forces always at hand, prepared for emergency work, and able 
to act with that promptness which cheapens execution as 
well as encourages fresh business. The more means in reach 
of the managing staff, the more sure its work, and the less it 
is worried and strained. It is better to face a 208. loss in 
the time of a workman than a 5s. loss in the time of a 
member of staff. The first is gross loss, anyway; the 
latter may grow into pounds. The most competent and best 
intentioned of staffs is helpless without adequate hands ; and 
it is surely no part of its work to scheme how to do 
without. It is better to provide a surplus of what is the 
cheapest factor, comparatively, than to clog the whole 
machine. | | 

The larger staff of workmen necessary with a short-hours 
system, is, therefore, an advantage rather than otherwise. 
Moreover, it provides a better selection of men for particular 
work—a great consideration where skill is so unequal and 
uncertain as it usually is, All who have to deal with small 
gangs of men, have often and sorely to regret having to send 
men on jobs for which they know them to be unfit. Once 
decided upon, the short-hours principle must be strictly main- 
tained, and overtime made as rare an occurrence as possible, 
Overtime work in outside trades is most often of a very costly 
and unsatisfactory kind. Discipline is relaxed, and there pre- 
vails a great desire to husband strength and effort against the 


terrible strain of an extra hour or so of toil. The general result 


is as though the extra work had never been attempted. Of 
course, it is inevitable sometimes ; but only the very steadiest 
of workers should be selected for it. The great majority 


are absolutely unworthy of the confidence. Likewise, work 


at unusual hours should be given only to men of steady 
plodding habits; and should be paid for at extra rates, lest 
they become aggrieved at having it to do. | 

À question to be faced is that short hours will mean a 
demand for higher wages rates. Be it so, there is not of 
necessity a loss in this. Remember we are taking the cream 
of the man's working day, and simply, in great measure, 
cutting away the time that is usually wasted. Abatement 
in output must not be countenanced ; therise in rates to be 


conditional thereon. Further, the opportunity ought to be. 


taken to grade men more justly according to their working 
value. The present dead level of wages is absurd, seeing 
that the ranks of skilled labour contain all grades, from men 
scarcely better than labourers, to those really masterhands at 
their trades. There is urgent need of classification according 
to mental and manual capacities, for we repeat that 
nowadays the fact of a man having served his time is no 
guarantee of true craftsmanship. Under present conditions, 
skill and experience are not forced on a man, they only come 
to him seeking. And all are not seekers. The right to 
grade his employés according to their real wages value, is 
one to be jealously guarded by the employer, and adhered to 
strictly and consistently. Its application is needed, especially 
now, to strike a blow at the evil represented by the swelling 
bodies of men, content to be only nominal artisans, and falling 
short of the fact both in spirit and deed. | Em 
Taken thus in conjunction with an efficient system of 
grading wages according to competency and steadiness, a rise 
of wages rates can be viewed with entire equanimity. ' Tt 
may, in fact, be made the means to that desirable end. 
There is decided clashing here with trade union ideas; bur 
that is inevitable. However kindly one may be disposed to 
trade organisation in theory, it is impossible to follow or 
acquiesce in its false pete of levelling up, or rather 
down. Equality is an exceedingly convenient principle to 
organise a trade by, but a very improper one to control it. 
It can only justly be applied to the case of unskilled labour, 
and its dominant tendency is to bring the skilled man down 
to this level, degrading him ultimately to the exhibition of 
less technical intelligence than the tools he works with. A 
trade union which recognised and admitted the existence of 
various degrees of skill and technical knowledge among its 
members, and co-operated with employers ій classifying 
them, and helped generally to develop a greater earnestness 
of purpose in them, would be of immense service to the pro- 
gress and prosperity of the trade. But as now conducted, & 
trade union is of little or no good for converting unsatis- 
factory workers into efficient ones; it simply helps them to 
perpetuate themselves. For the sake of simplicity of 
organisation, the unions encourage the excessive specialisa- 
tion, which is the drawback of the skilled trades of to-day, 
and which the masters adopt for the sake of saving their 
pockets the cost of teaching their workers; thus artisanship: 
is continually declining. | 
E (To be concluded.) 


—— 
ELECTRIC WIRING METHODS OF TO-DAY. 


WiTH PARTICULAR REFERENCE TO CONDUIT SysTEMS. 


PET 


By FRED. BATHURST, A.M.LE.E. 


NEARLY seven years ago, in 1895, I suggested that Herbert 
Spencer's description of the principle of evolution would be 
particularly applicable to the electric wiring industry. Those 
were the good old wood-casing days, and 1 likened the. 
industry to the first stage of evolutionary progress the 
unanimity of the ignorant — for many were the conservative 
*,jog-along engineers and contractors who wished to be 
left to carry out wiring as they had always done it—that was 
ав а wood-casing system. Of course, the wiring work they 
had been connected with had always been well done, and 
from their experience they claimed that wood-casing was 
amply efficient for the purpose, and that no substitute need 
be introduced or new-fangled ideas adopted. Incidentally, 
I remember that when I first talked “conduit " to a much 
feared, if less revered, luminary of the electrical insurance 
world, he twitted me in his “everything must be to the 
satisfaction of the fire inspector" kind of way, and asked' 
why the word **conduit" should be used at all; for, said. 
he, we have known iron, water, and other kinds of “ pipes” 
for years, and why not call it just plain * piping"? — 

: Change and progress in the electrical business is irre- 
sistible, and to-day, although we can only be considered in 
the second stage of evolution—“ the disagreement of the’ 
inquiring "—the word **conduit" has become as compre- 
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hensive and general, as deseribing the method of wiring now 
adopted, for one and any of the various forms of electrical 
ducta, pipes, or tubes now before the trade, as has the use of 
such material itself. If the newly coined word Armorduct” 
should in future become equally general and colloquial, as 
indicating and describing a specially made form of pipe or 
conduit for electrical use, I shall have no need to fear the 
tribnlation that common saying assigns to a prophet—being 
without honour in his own country. | Pi 


The publication of this special number of the ELEC- 


TRICAL REVIEW presents an opportune moment for briefly 
noting the whitherwards” and trend of electric wiring 
practice, for, within the next few. months, the approaching 
Coronation festivities will see the night, equally as the day- 
time, turned into continued brightness by means of electric 
lighting applications, but the various temporary methods of 
wiring that will be adopted may have permanent effect in 
directing and influencing future progress The wiring 


contractor in every town should seize this unique business 


chance, to impress upon the general public the immense por- 
abilities that electricity has over all rival illuminants in 
respect to safety, ease, and the adaptability with which it 
lends itself to effective and artistic illumination. If the 
occasion 18 properly eatered for by both supply station engi- 
wer and contractor, the impetus given to electric wiring 
progrees will be felt for many years to come. 
Such an impetus is at the moment specially welcome, 
insmuch as, during the last few years, some of the trade 
branches of the electric lighting industry have not enjoyed 
profit commensurate with the general business development. 
Internal eompetition between the many outaide firms taking 
up electric lighting is beginning to re-act injuriously. “ Cut- 
price" work may arise from the inherent difficulty of closely 
estimating the labour required for different classes of wiring 
construction work, but the real problem before the industry 
is how to reduce the initial cost of wiring, so that good, safe 
and permanent work can.be done at a cost per light that 
the general public is called upon to pay in connection with 
competitive illuminants, such as, for instance, gas supply. 
Our general position is, that the majority of those cus- 
tomers who can afford to pay a high initial cost for electric 
wiring have now been supplied, and the electric wiring con- 
tractor, in catering for the more extensive field which has 
now to be found amongst the middle-class public, finds it 
increasingly difficult to obtain the price he has formerly 
asked ; that is to say, those now wanting electric light 
demand lower-cost wiring—in fact, they do not want to 
pay more for conduiting and wiring their premises for the 
application of electricity than they pay for the piping system 
for a gas supply. | 
It is just at this point that the pinch is being felt, and 
this condition of affairs must steadily increase as the larger 
electric lighting field becomes covered. Now the price of 
Wiring can be reduced according to the nature and quality of 
the material—such as insulated wire or conduit—being used, 
and by the class of labour or construction being employed. 
Under the present wiring principle—requiring that two 
insulated conductors, the lead and return, must be employed 
‘within some form of. protecting duct—it is a commercial 
impossibility to compete with the lighting equipment—a 
simple pipe—the gas man has to erect.. On the other hand, 
we have the assurance of the station engineers, that if the 
| с light customers they connect have “demand” enough, 
ue sation is able to supply electricity to them at a cheaper 
ае unit than the gas people can supply the equivalent 
с cet of gas for, This inducement, however, is only of 
t to the few large consumers, and does not appeal to 
ha large possible number of small consumers. It is 
: us, therefore, that when the initial cost of wiring is 
е More nearly competitive with the cost of gas pipe, 
М боо. mie secure the preference, if not so much 
Us burning cost i its 
peii 1 в | ost, at least in тере to its 
OW is the electric wiring trade to meet this “low first 


obr 


Todt rement ? | 
many af е Insurance companies tacitly allow the use of 
бї RA e 9f conduit protection, whether of iron, brass, 


covering on insulated wires.. They do, h 
| | ^. y do, however, 
Ч the quality of the insulation of the wire used, 

aving very little control over the nature and 


| 
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quality of the workmanship under which the wiring systems 
are installed, Conduit material came into use mainly on its 
merits, for 100 ft. of conduit costs considerably more than 
the equivalent of -wood-casing, and the contractor who uses 
conduit only decides to pay this extra cost, because he finds 
that in во doing he can save on the cost of labour of erection. 
He farther finds that the extra mechanical protection given 
by a substantial conduit is well worth having, in his own 
interest as well as that of his customer. | 
The misteke, or 'to put it less argumentatively, the 
difficulty arising to-day, is that the proper mean of 
mechanical protection cannot be obtained for the lower- 
priced wiring work which has to be done. If the insurance 
companies would insist on a standard grade of constructive 
protection as firmly as they adhere to a certain quality of 
insulation, a marked improvement would at once take place 
in wiring work, and the writer would hazard the remark 
that once & uniform stendard of mechanical protection is 
ensured, it would be found possible to considerably lower 
the insulation standard, per se, and bring out the important 
point that superior mechanical protection is in the long run 
eheaper, more economic and permanent than the present 
striving after high initial insulation resistance. | 
. Working under the above conditions, the trade would 
soon recognise the commercial impossibility of using ¿wo 
insulated conductors within & conduit if we have to compete 
with the smaller gauge and less perfect pipe sufficient for 
gas piping. The pioneers of concentric wiring have suffici- 
ently proved the. principle that, good electric wiring con- 
struction can be effected by employing only one insulated 
conductor, leaving the return conductor uninsulated, Again, 
if.the uninsulated conductor is arranged around it as an 
* outer," other. incidental advantages follow. А consider- 
ably smaller conduit can be employed for one conductor than 
that necessary for enclosing two conductors, and the only 


commercial way in which we can supply at the same cost 


the high-grade quality of pipe or conduit preferably required 
for electric wiring, is to reduce its necessary size below that 
required for. gas piping. The writer believes that the 
standard method of wiring which will ultimately be adopted 
will consist of -some suitable form of conduit enclosing and 
protecting a single inner conductor. It will, in fact, be an 
accessible concentric system. 

When the station engineer had to meet the difficulty of the 
heavy initial first cost of his mains, he adopted the scientific 
expedient of doubling his voltage, so. that at one step he 
doubled the actual carrying capacity of the copper con- 
ductors already laid. This device has given him breathing 
time for a short term of years, but the ««edalion daemon of 
electrolytic trouble is following him up, and forcing him to 
devise still further improvement and less expensive methods 
of laying his mains. и | 
Return conductors (of ample carrying capacity), main- 
tained at “earth” potential, have not yet received theattention 
that will ultimately be bestowed upon them. Our “ scientific" 
professors have not. yet drawn the distinction between the 
“ earthing” of a definite conductor and the old idea of the 
* earth " of telegraphic day& . The apotheosis of the station 
engineer rests in his apostasy.to the antique and the liberal 
use of а conductor rather than insulation. | 
. Electric railway engineers have successfully fought their own 
battle, so that they are allowed to put uninsulated return 
conductors in the earth, whereby their first cost of insulation 
may be kept within reasonable commercial limite, When 
will supply station engineers decide that a bold policy in 


respect to earthing will also show them the straight road to 


commercial success ? i . 
The writer knows of no real reason why accessible con- 


‘centric wiring, consisting of a bare copper wire inside an 
interiorly-insulated iron pipe, or if preferred, an insulated 


copper wire inside a suitable protecting metallic conduit, 
:should not be at once adopted as a method of wiring equal, 


and in many respects superior, to that at present favoured. 


If the word and the influence of station engineers is given to 
this low cost method of wiring, no insurance authorities can 
stand in the way, and much of the existing difficulty in 
respect to the interpretation of rules will be automatically 
removed, whilst an immense and immediate field for develop- 
ment is opened up to all branches of electric lighting 
business. 50 » о 
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Retracing our steps, so as to review in more detail the 


conduit methods followed to-day, we have observed that con- 


duit of some form or other has been generally adopted in 
place of wood-casing by reason of the superior mechanical 


protection offered, and we at once notice that the © cost” 


conditions have had the effect of opening an electric market 
to the thinnest tube that can be made. Birmingham bed- 
stead tube makers, for instance, having already been 
through their own cheap piping ” battle, have been able to 
seize their opportunity, and to-day we find the Brummagem- 
made cloge-joint piping changing its field of application, 
and taking to itself the glory of the designation “electric 
conduit.”  **Olose-joint" із a good distinctive name to 
differentiate the bedstead class of tube from brazed, welded, 
seamless-drawn, and other types of water-tight pipes, but 
nowadays the seam or joint can be brought up so close that 
when the tube is painted black it is likely to deceive inex- 
perienced buyers, who are liable to believe that they are 
obtaining a waterproof and seamless tube. 

The only advantage close-joint tube should claim, that of 
being smooth and free from internal fins and burrs—owing 
to its innocence of welding—is at once lost whenever the 
pipe has to be bent cold on the job, as it then collapses on 
itself, one edge working inside and presenting a sharp razor- 
like edge towards the wires inside. Should the tube be bent, 


во that the collapse occurs on the outside curve of the bend, 


the contained wires may escape damage, but in practice many 
instances can be found where the braiding and the insulation 
on the wires, being drawn into the badly-bent tubes, has been 
torn off as cleanly as if it had been cut purposely with a 
knife. The above reason may also account for the fact that 
the majority of wiremen putting up close-joint tube, prefer 


to thread the tube on to the wire length by length, before 


fastening it in position. This “threadling” method of 
wiring cannot be called true conduiting," for probably not 
one length of threadled wire in a hundred is likely to be 
accessible in the sense that it can be drawn out again in case 
of breakdown of the insulation. Those who argue they 
* don't want to draw wires in and out," must at least 
grant that a greater factor of safety is provided 


where true “ accessibility " is insisted upon, and this 


can only be secured by first installing the conduit 
system complete in itself, and then drawing in the wires 


afterwards. Insurance inspectors should recognise that 


they have in this feature of accessibility the best 
possible and a thoroughly practical means of determining, 
with comparatively little trouble, the merit of the workman- 
ship as well as the quality of the material employed upon 
any installation. With a cheap conduit, the tendency must 
be to employ cheap labour, with consequent liability to 
inferior construction. If, however, inspection meant that 
the contractor would be called upon to withdraw and re- 
insert a length of wire from any part of the installation, say, 
between lamp and switch or a switch and fuseboard (which 
would be very little trouble), such a test would ensure that 
good quality wire would be used throughout, and stop the 
practice of joining small pieces of wire together to reach 
through a conduit length. Further, the conduit itself would 
have to be carefully installed throughout, so that the wires 
could be readily put back again, and this would effectually 
checkmate the threadling wireman, over whose work and 
conscience there is at present very little control. | 

* Simplicity " of installation is certainly to be thought of, 
and, if possible, secured; but without a correct combination 
of practical and scientific ideas we may be doing things too 
* simply," and laying up for ourselves a store of trouble. 
Suppose, for instance, we admit that we are using high 
quality insulated wire, and placing it under fair mechanical 
protection as afforded by a close-joint metallic pipe, arguing 
that if such a conduit lets water in, it also lets it out! It 
then naturally follows that, non-watertight coupling-sleeves, 
or sliding type sockets, can be advocated as saving cost of 
time of labour in installation. We shall thus have secured 
* gimplicity " with a comfortable feeling as to the pocket, 
but how are we to reconcile such practice with the fire 
insurance regulations which demand that where electrical 
conductors are enclosed in metallic sheathing, the whole of 
the sheathing is to be efficiently earthed throughout ? 
Experience early proved that a conducting material, whether 
employed directly as the conductor or not, must, when it is 
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adjacent to current-carrying conductors, be treated as if it 
might itself become a conductor. In an ordinary conduit 
run there are probably from 10 to 20 jointe, and it is not 
possible with the sliding contact between the enamelled 
surfaces of the conduit and sliding. coupling sockets to 
ensure electrical conductivity throughout. Thus, a simple 


joint — from the workman’s point of view — appears 


lamentably bad from that of the electrician. Such 
jointing can only be permitted tentatively, and should 


make no claim to being the best construction. The 


way out of the difficulty is to ask an increased price for the 
conduit, and provide sufficient thickness of metal, so that a 
screw thread. and screwed socket can be used, for whether 
the tube is enamelled or not, when the ends are firmly 
screwed up into a socket, an electrically-good and water- 
tight joint can be ensured. As soon as sufficient thickness 
of metal is provided for screwing purposes, it becomes pos- 
sible to braze, or, preferably, weld, the longitudinal joint or 
seam, and thus secure a waterproof and watertight conduit 
The screwed jointing socket has the 
further advantage of mechanical strength, and will not pull 


open at a bend when wires are being drawn through, even if 


the conduit lengths are not properly fastened up. Here 


again also the threadling wireman is checkmated, and a 


truly accessible or draw-in wiring system secured, for if the 
wireman tries to put up wire and screwed conduit at the 
same time, he will have to spend most of histime untwisting 
the wires, as he will twist them together when ‘he is screwing 
the new length of conduit into the screwed socket on the 
last length. Owing to the long innings that gas has already 
had, there is plenty of ready trained pipe-fitting labour— 
labour which is already experienced, and which it is far more 
satisfactory to employ than the unskilled labourer who may 
undertake pipe fitting with sliding joints. In justification 
of the above criticism, it may be pointed out that those who 
originally advocated close-joint tube with sliding. couplings, 
are, in their present day lists offering to supply brazed tubes 
of heavier gauge, with ends screwed, so that they must already 
recognise some demand in this direction. . 

As also opposed to the close joint being the simplest 
system, we now find that no less than siz varieties of 
conduits are being listed, and that it has been found 
necessary, if not desirable, to work out no less than 
500 varieties of fittings! These facts may be advertised 
as an advantage pertaining to the system, but one must 
feel sorry for the distracted contractor who tries to keep 
stock of, or to make up order lists from, such a variety 
of parts, and the thought arises whether a better basis 
cannot be secured upon which to work with scientific 
economy. ME 

A philosopher would put it that “ realism and idealism " 
must now be reconciled by the antithesis of experience. 

The writer does not believe in criticising “ what is" 
without suggesting “ what may be" better practice. It is 
true that his own early ideal was taken at the other end of 
the conduit scale, and that his commercial struggles to secure 
recognition of the advantages of insulation-lined iron pipes 
have taught him that the requirements of scientific perfection 
must be blended to suit prevailing commercial conditions. 
This has now brought him to advocate a medium-grade 
conduit, which is designated ** Armorduct," as keeping a 
distinction between the cheap type conduit at present 
favoured and the gas piping the electrical trade has to compete 
against. | 

Е Armorduct is a special quality steel tube, having а 
medium thickness of wall, which is welded and treated under 
а special process, by which it is possible to guarantee a 
perfectly smooth interior. The tube is enamelled inside and 
out with an insulating enamel which is moisture, acid, and 
alkali proof. The enamel itself is flexible, and applied in 
such a way that it must closely adhere to the surface of the 
steel for the purpose of preserving it from oxidation, rust or 
corrosion, which may arise from the nature of the plaster 
material or the building in which it may be installed. The 
pipe material i of such quality that all-sized pipes from 3 in. 
to 1} in. inside diameter, can be readily bent cold by hand 
labour on the job without splitting the tube or chipping 
the enamel. Тһе process of manufacturing “ Armor- 
duct" has been carefully worked ont with a view 
to providing a conduit which will give thoroughly 
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good electrical and mechanical protection to the conductors ' 


it has to enclose. In price, and inside diameter, Armor- 


duct can compete with gas-piping, and offers in addition 


its special points of suitability to electrical requirements. 
The screw-thread, standard for gas pipe, can be cut upon it, 
but a special thread, designed to better meet electrical con- 
ditions, is recommended for use as it allows considerable 
labour-saving to be effected. The outside diameters of 
e Armorduct" conduits are the same as those adopted for 
standard gas piping, so that standard gas fittings which are 
suitable for electrical use can be worked in if desired. 
Elbows and Tees of the accessible—but watertight—type 
are used when necessary, but in ordinary work are better 
superseded by а new -type of so-called ‘knock-out ” 
box. This watertight box is of convenient diameter, 
about 2] in.—and provides space enough to take a jointing 
or outlet porcelain fitting, or for making an ordinary 
insulated joint on the wires. The cover can either be 
screwed or clipped on, suitable covers being provided 
according to the porcelain fitting used therein. It is a 
inuch improved type of box, inasmuch as it can serve either 
as а one, two, three, or four-way outlet ; the necessary hole 
is knocked out of the side as required by a sharp blow 
from a hammer, provision being specially made that the 
metal at the ontlet points is sufficiently thinned down. This 
design of box saves the stocking of the four distinct types 
hitherto necessary, as it will serye for one or all uses. 
Ordinarily, the conduit is slipped through the hole’ knocked 
out, and clamped securely in position by screwed locknuts 
on either side, or the hole made can be readily tapped on 
the job, so that a pipe or reducing bushing can be screwed 
in as well as locknutted, and thus perfect electrical con- 
tinuity is secured throughout the piping and fittings. 
Aseach length of conduit is sent out screwed, in ordinary 
cases the amount of screw-thread cutting required on the 
job is not very great, as the screwing only becomes necessary 
when the lengths of conduit have themselves to be cut to 
fit. Specially designed screwed tube ends are supplied, so 
that the wires can be brought out of Armorduct" pipes with- 
out liability to abrasion, and these fittings are equally 


suitable for use in the holes of the boxes themselves. As u 


matter of fact, all the generally-used fittings have been 
designed to till two or more applications—for instance, one 
porcelain base serves for tbe make-up of the four or five out- 
let fittings, fase, switch, wallplag, or ceiling rose ordinarily 
required, and a complete piping system can be installed with 
a minimum number of parts—conduit, socket, box, cover, 
tube end, and porcelain base being the few standard parts 
absolutely necessary. 

The full details of the“ Armorduct" system of wiring 
will be brought to the general notice of the trade in due 
time, and it is here referred to, not as offering //e solution to 
"the wiring question as to cost, but to point out that it is 
possible to give thoroughly good conduit construction at a 
price but little higher than that prevailing for the cheap 
work now being done, which is open to considerable 
criticism. ‘The prevalence and growth of the present cheap 
conduiting will not assist the development of wiring progress, 
and the effort of to-day should be to raise the standard of 
wiring work, so that it can serve for the present two-wire 
application, and at the same time be good enough to turn 
over to one-wire concentric work, as soon us the supply 
station engineers find themselves seriously put to it, to seek 
that possible extension, and what will eventually be their 
full sphere of application, the supply of electricity for lighting 
to every lighting point at which gas is at present being 
used. | | 


CORRESPONDENCE. 


4 


Lamps for Coronation Illuminations. 


I have an idea of purchasing some of the translucent 
busts of their Majesties the King and Queen, but as they 
will not be required until the long evenings are upon us, I 
shall have no need to light them up for more than one hour 
during the night, as the inhabitants of the little town in 
which I reside go early to rest. 


‘ Now current for this short period will cost me 7d. per 
unit, and T have been thinking that by the use of Crawford- 
Voelker lamps I might make a considerable reduction in my 
electricity bill, as they are said to take less current than 
others on the market. | 
Perhaps, if your tests on £hese lamps are completed, you 
will be so good as to inform me whether this is 
correct. If so, there are doubtless many others, besides 
myself, who would gladly economise at a time when one’s 


expenses are likely to be heavier than ever. 
A.C. R. 
April Ist, 1902. 


[It is true that the Crawford-Voelker lamps are said to 
have a very high efficiency. We regret, however, that we 
are not in a position to offer an opinion on the subject. 
Three months ago we made a proposal, published in these 
columns, “ to carry out independent and impartial tests of 
the Crawford-Voelker lamps, at our own cost" ; on January 
17th we announced that *the proprietor of the Crawford- 
Voelker patents has consented to provide us with a quantity 
of these lamps, in accordance with our proposal for the . 
purpose of making a thorough test of their life and 
efficiency." We also said, In the meantime, we propose to 
refrain from further comment on previous tests, and “if 
the tests confirm the qualities claimed for these lamps, we : 


shall be among the first to congratulate both the inventors 


and the electrical industry in general upon a decided step in 
advance.“ | 

We have loyally refrained from comment, in accordance 
with our statement; but we have not received the lamps. 
An extraordinary number of inquiries has come to us 


during the interval as to the address of the makers of the 


lamp, and as to the proposed tests, and we have from time 


to time inquired of the proprietors when we should have 


the lamps, receiving seemingly evasive replies. 
But if a set of lamps suitable for testing cannot be 


` furnished within a period of three months—well, what аге 


we to think? We leave the solution to our readers ; they 
need no assistance from us in order to find it.—Ebs. 
ELEC. REv.] 


— — M ——CäUͤ —— 


Engineers’ Appointments. 


| herewith enclose a cutting from the Bournemouth 
Visitors’ Direclory of 5th inst., giving part of the proceed- 
ings of the Bournemouth Council meeting on the appro- 
priate date, Ist inst. I am sure the account will be 
interesting to other station engineers who, like © Mary 
Jane," are trying to better themselves. The cutting cer- 
tainly gives an account of what I think usually takes place 
when an engineer is required, although in this case a good 
deal of time, foolscap, and copies of testimonials are saved 
by appointing a man without advertising. ‘This raises a 
point I should be pleased if, you would answer in your legal 
column. І was under the impression that municipalities 
had to advertise for officials to fill vacancies. 

1 do not wish to say anything against Mr. Barber; | 
must congratulate him on obtaining such a nice post in the 
ever-green valley of. England. 

The only thing I regret is, that I am not on very friendly 
terms with some large firm of corsulting engineers. 

Mr. Barber is not the only man in the kingdom who has 
zone through tramway work, and such things are a little 
disappointing to those who have had experience but have 
not influence; 

Mary Jane. 


[Тһе report will be found in cur * Notes" columns, — Ros. 
Erec. REv.] . 


| Tramway Management and“ Finance.” 

The attainment of the maximum revenue return with a 
minimum of expenditure is, or should be, the object of 
every Corporation and general manager. ‘This object can 
only be attained by making a careful and systematic study 
of the various departments, officials, &c., catering for the 
greatest possible passenger traffic (due consideration always 
being given to the safety of the public), and conducting the 
management and business on a good, sound, commercial 
basis. 

F 
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As regards the officials and staff, the general manager 
himself should be a man of wide commercial experience, 
should possess good executive ability, be a master of detail, be 
able to judge the capabilities of his staff, have some legal 
knowledge, and should possess the important faculty of 
combining judgment, tact, and diplomacy, not only in the 
bandling of his staff of officials, and the management of 
his tramways, but in the more delicate proposition of dealing 
with complaints, accidents, &c. ! 

If the Corporation wish to provide him with an efficient 
staff to carry out his responsible work, they should always 
endeavour to obtain the best men possible at the salary they 
offer, and should provide him with specialists in their several 
departments. In reference to his right-hand man, viz., the 
traffic superintendent, he should be a man well versed in the 
technicalities of his work, be well used to the handling and 
control of men, and be able at all times to successfully cope 
with any increased demands for traffic (which from time to 
time take place) providing he has the labour and rolling 
stock placed at his disposal. | 

The car-shed superintendent should not only be a good 
practical man, but be well versed technically in the construction 
and testing of motors, controllers, and all accessories on the 
car, and thoroughly understand the rolling stock in general. 
There should also be an overhead wire and construction 
superintendent to thoroughly inspect and maintain in good 
order all wires, &c., and able to competently superinterid 
any extensions which may be required. "The permanent way 
ought to be periodically inspected. As regards small cor- 
poration tramways, it is sometimes economical to obtain men 
who are fully competent to fulfil à combination of some of 
the duties of more than one department, but in the case of 
large corporation tramway systems, it is most advisable 
and economical to obtain competent specialists in their 
several departments. It wil not be out of place here to 
state that some of the minor responsible officials should be 


offered and paid higher salaries in proportion to their several ' 


positions on the staff. The motor men should be very well 
instructed in regard to the smooth working and running of 
their cars, more especially when starting and stopping ; this 
should be done gradually, which prevents undue strain on 
the motors and the cars themselves, also the unpleasant 
jolting of the passengers. | 

The rolling stock should be periodically overhauled, 
inspected, cleaned and greased (where required) ; with such 
systematic inspection, &., the life of the car is increased, and 
cost of maintenance is kept low. As regards the choice of 
the tramcars themselves, there are different opinions ; some 
tramway engineers and managers are in favour of thc small 
type, and others are in favour of the large type of 
cars. Neither type (taken separately) fulfils the ideal ; under 
average local conditions, generally a combination of cars of 
the large and small type is the most economical. For 
example, supposing we take popular seaside resorts; in 
winter, when the traffic is comparatively small, then the 
small type of car is the more economical, because they 
require less power to drive them. In summer the large type 
of car is the more economical because they carry the most 
passengers. The fact must not be lost sight of that, whereas 
the large type of cars require more power to drive them 
than the small ones, still at the same time the labour 
cost of running them, ie. the motorman and guard, is 
exactly the same. Therefore, in winter it would be false 
economy, under the above conditions, to run large cars com- 
paratively empty of passengera, owing to the excess of energy 
nsed for no useful purpose; and in the summer it would 
be false economy to run a very quick service of small cars 
to cope with the large passenger traffic, because by so doing 
you have a big capital outlay on a large number of cars, 
comparatively increased labour expenses, and increased depre- 
ciation and maintenance expenses. Again, in large manu- 
facturing or business cities, generally a combination of the 
large and small type of cars is the most economical, for the 
very obvious reason that at certain hours of the day, viz., 
at morning, noon and evening, there is generally a large 
passenger traflic which has to be met by having the large 
cars; again, during certain other hours of the day the 
passenger traffic is comparatively small, and then the small 
cars are the most economical. To state the proposition 
in a few words, there are the hours of large traflic 


demands suitable for the large cars, and the hours of 


small traffic demand suitable for the small cars, 
assuming, of course, that the time service of the cars 
is the same in each case. The question then resolves itself 
into what is the most economical method to follow to attain 
the maximum revenue returns with minimum capital outlay 


.and expenditures, because this question affects the whole 


question of the power station design, size of feeders, number, 
size ‘and cost of cars, extent of the staff, maintenance, 
labour, &c. 'The answer to this is to judge thé local 
conditions, obtain some reliable data of the probable 
passenger traffic (from generally already existing conditions), 
and the probable increase ; and from these data so proportion 
the combination of the number of each type of cars, large 
and small, that with the agreed-upon time service you 
carry the fall complement of passengers at all ‘hours of the 
day, with the minimum outlay of capital, labour, con- 
sumption ‘of power, and maintenance expenses. In 
conclusion, I may say that there is yet another method of 
considerably increasing the revenue of Corporation tram- 
ways, which, up to the present time, has not been adopted 


by a great many Corporations in this country. 


William R. Bowker. 


A “í Poser”! 


This question is delightful. The examiner, in the firet 
place, does not seem to regard the fact that inductor is 
a term applied to a class of dynamos first introduced by 
Kingdon, in which iron pieces, called “inductors,” are 
moved to open and close magnetic circuits, and it is well 
that the term should be confined to that class of machine. 
Perhaps as the examiner mentions ** poles," we may take it 
that by “inductor” we are to assume that he means the 
* stator” of an induction motor—three-phase. 

These useful terms, for which we are indebted to Prof. 
S. P. Thompson, “stator " and “ rotor,” ought to be always 
used in reference to induction motors to prevent confusion. 

Then the 15 poles is a somewhat peculiar number of 
poles; an unheard-of kind of magnet is one with 15 poles : 
magnetic poles have hitherto been supposed to exist in 
pairs, so that in this machine there would be 74 pairs. 

Probably the question refers to a machine with 15 pairs, 
or 30 poles. The examiner who put that question ought to 
spend a session at Finsbury College. | 

R. Kennedy. 

Leeds, April 4th, 1902. 


The speed of an induction motor is equal to the number 

of alternations divided by the number of poles, less the slip. 

Therefore 50 ~ per second = 6,000 alternations per 
minute, 

6,000 

| 15 

3 per cent. of this = 12. 
400 — 12 = 388 revs, per minute. 

E. Austin. 

[This is delightful ; our correspondent falls neatly into 

the trap. Of course, we take it to be meant for a trap; if 

it were a misprint it would imply very careless proof-reading. 

The usc of traps in examinations is doubtless justifiable, as 

the object is to sort out those who (ink from those who 

don't; but why should students be puzzled by the intro- 

duction of terms not in common use, e. ., the substitution of 
“inductor " for “ stator * —Eps. ELEC. REv. | 


= 400 revs. per minute ; 


Voltage of Foreign Central Stations. 


Can you inform me if there is any book published that 
will give particulars as to voltage, &c., of foreign electric 
light stations such as those in India, Australia, China and 
the Cape, &c.? If not, could you give the information 
in your next issue, as it would be of great value to shippers 
in England ? 

Anglo-Indian. 

[A list of Colonial, &c., electricity works is given on pp. 
512—599 of the * Universal Electrical Directory (Berly'8), 
with particulars of voltage, frequency, &c.—Enps. ELEC. 
likv.] 
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Overhead Mains. 


I have been specially interested in the letter of Mr. John 
Roberts, borough electrical engineer of Durban, Natal, in 
yours of 28th ult., as the whole installation for the Durban 
Corporation was laid down to my specifications and 
estimates, I being at that time their consulting electrical 
engineer. The system is single-phase alternating, 2,500 
volts, 62 periods, transforming to 100 and 200 volt, and, in 
my time, all mains were underground, concentric rubber 
covered and armoured, laid direct in the ground, and 
protected by bricks or tarred boards ; arc lighting continuous- 
current series, 1,500 volts. Mains rubber covered, and lead 
sheathed. Since my time, other systems have been dove- 
tailed in. As my firm in Durban are contractors, they have 
many times experienced the inconvenience of fixing the 
house services to suit both Corporation and consumer, 
as the letter of Mr. Geo. Marshall Harriss in your 
issue of 4th inst. anticipates., However, this, in my 
opinion, is but a detail The bare wires are cheap (?) 
and nasty. I have had bitter experience. The 
difference in temperature between noon and midnight 
in Durban is so great that prevention of undue sag or 
excessive strain in the wires is impossible. The lightning 
is so violent (I could tell you some stirring lightning stories) 
that no arresters can definitely be said to “arrest” on over- 
head mains in either Natal or the Transvaal. The growth 
of trees is a constant source of annoyance. Finally, should 
a hurricane like that of a few years back again strike Durban, 
these overhead mains will be non es/. The wind exceeded 
80 miles per hour on that occasion, and held the writer fast 
in a corner as with a grip of iron. The poverty-struck look 
of the thing in a nice town like Durban—which is really the 
show town of South Africa, where the borough engineer is 
always improving in his own department—the dangers as 
above stated, and the very doubtful cheapness, made me very 
sad when | saw these maius being erected. About the 
incandescent süreet lighting the less said the better. АП 
the main streets are lighted by continuous current arcs in 
series, fitted on handsome iron poles, under the original 
scheme; and the contrast between this lighting and the 
dark tunnel of ‘the Berea Road leading to the main 
residential districts is very marked and, at the same time, 
painful. My idea for the suburban street lighting was by 
series enclosed alternating arcs run from special regulating 
transformers with movable cores. The mains would be 
exceedingly cheap and permanent, and not іп cast- 
iron pipes (as I should have mentioned the con- 
tinuous current arcs now are), but in the ground 
direct, as the house lighting mains are. For the 
suburban house lighting, my idea was by three-wire 
transmission at 440 volts on the outers by triple under- 
ground mains; the high tension feeders supplying the house 
mains at small brick-built overground transformer houses, 
placed at varying distances from half-mile to one mile apart 
depending upon the load. The transformer boxes Mr. 
Roberts has got are very good. The difficulty he seemed to 
fear in adopting underground mains was the length of house 
services on the Berea, as the houses lay back a fair distance, 
as а rule, from the road, but I found that almost everyone 
was willing to pay a fair charge extra for an underground 
connection sooner than have an overhead wire spoiling the 
look of his property, and the Corporation could have made 
this charge both low and an annual payment. 

As I have every wish tosee Durban go ahead and flourish, 
I sincerely hope those of your readers with any experience on 
this question will give Mr. Roberts their ideas as to bare over- 
head mains. lam afraid he may think I am prejudiced, 
although nothing is further from my thoughts. 


Fred. H. Hadfield, M.I.E.E., M.S.A. 
London, Apr: 5th, 1902. 


Electric Kitchen Cars. 


Referring to a paragraph in your “ Electromobile Notes” 
on the 4th inst., headed ** Electric Kitchen Cars," I notice 
you say that the Distributing Kitchens, Limited, are inaugu- 
rating a service of electric kitchen cars. I should like to 
point out that the company bas already been running a 
coustant service of: dinner deliveries throughout Ше entire 


winter, utilising one of my company’s delivery wagons sup- 
plied for the purpose. | | 

The service has given great satisfaction, no failure to 
deliver up to time having occurred on any single occasion 
during the term of contract, which says much for the relia- 
bility of the electric car. 

The Distributing Kitchens are so well satisfied with the 
system, that they propose shortly to put a large number of 
these cars on similar service. | 

Theodore G. Chambers, 
Managing Director, 
The British Electromobile Company, Lid. 


500-Volt Electric Shocks. — ; 


I must still maintain—and [ am supported by the 
opinions of my friends, some of whom have had many years’ 
practical experience—that it is quite possible to receive 
shocks and burns, sometimes with fatal results, from a 
500-volt circuit. ; 

As mentioned in my previous letter, I have received three 
severe shocks and burns by making only light and momentary 
contact with the conductor. ^ On each occasion I was in а 
semi-conscious condition for several minutes afterwards. 

My friends also have received shocks with the same results ; 
und 1 have spoken to men who have been badly burnt and 
rendered unconscious by grasping a live conductor and 
making a good earth with their feet. Further, Sir, the fact 
remains that both men and horses Auve been killed by shock 
from a broken trolley wire. | 

If my memory serves me correctly, such an accident 
occurred in Liverpool last year. . 

In your current issue Mr. Ingram states that he has on 
two or three occasions grasped the conductor and rail witb- 
out experiencing any serious results. May I suggest that he 
has omitted to tell us that he was wearing at the time a 
thick pair of woollen or other gloves. 

Г am not a timid subject, but 1 always treat 500-volt 
circuits with the greatest respect, for I know that they 
punish undue familiarity swiftly and severely. 


Albert E. Vezey, A. M. I. M. E. 


London, .1pri Tih, 1902. 


The Testing and Management of Electric Motors. 


` lshall refer to the method of testing advocated by Mr. 
Poole in the concluding article of the series. I take this 
opportunity of thanking him for the more courteous tone of 
his last letter, and can assuré him that what I have said in 
regard to hint No. 7 is true. I further pointed out in the 
following article, that an ammeter reading of a 4-H.P. motor 
overloaded to 80 per cent. of its rated power would be by no 
means the same as a 10-H.r. motor under the same con- 
ditions. Those articles were “set up" two months before 
his criticism appeared. 

The effect of weakening a motor field, or of raising the 
brushes of a running motor, does not call for further comment 
as [ see Mr. Poole is in agreement with me. With regard 
to the latter operation, it will be seen from the article, that 
I do not recommend it being done.unless under exceptional 
circumstances, simply because it is likely to result in injury 
to the commutator. 

Mr. Dix has kindly pointed out my omission of — w ” 
in a previous equation. This was so evident a slip of the 
pen as to render its special correction unnecessary. The 
equation, and the method of testing referred to, are by no 
means new. "They were known to the writer upwards of ten 
years ago. ‘They will of necessity occur to anyone finding 
what value of c gives to w its greatest value. Mr. Dix 
employs the calculus and finds, correctly, w at & maximum 


when с = = or the current reduced to half its original 
r ` 


value. 

I do not intend to trespass further on your space in con- 
nection with above subject. | | 
P. T. White. 
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CURRENT SPECIFICATIONS. 


.XCVIL—SYDNEY ELECTRIC LIGHTING. 


SUMMARY. 


Extent of Contracl.—Supply, delivery, and erection of boilers, 
condensers, steam alternators, pipework, motor-generators, trans- 
formers, switchboards, &c., required for the electric lighting of 
Sydney. 

System Employed.—Three-phase alternators, generating and trans- 
mitting electric energy at 5,200 volts to five sub-stations, will be 
employed. At two of these stations, motor-generators will be 
installed, the energy being distributed by means of a three-wire 
direct current network. At the other three stations, trans- 
formers will reduce the pressure so that energy is distributed on the 
three-phase system with 240 volts between outer conductor and 
earthed middle wire. 

Ultimate Size of Station. —The station is designed to contain ulti- 
mately 25,000 1. E. P. 

Present Instal ment. 2,500 1. H. P. | 

Boilers.—Five to be installed of the water-tube type, each capable 
of evaporating 10,000 lbs. of water per hour, when fired with small 
coal by means of mecbanical stokers. | 

Working Pressure.—160 lbs. per sq. in. 

Mechanical Stokers.—The sum of £1,500 to be allowed in tender 
for this item. 

Fuel Economiser.—To be of Greens latest improved pattern, fitted 
with 576 tubes, the scrapers being driven by means of a three-phase 
electric motor. 

Superheater.—Onc separately fixed superheater to be provided 
capable of giving any amount of superheat up to 100° F. tv 
60,000 Ibs. of steam per hour at 160 lbs. pressure. 

Feel Pumps.—T wo to be provided of Messrs. G. & J. Weir’s make, 
each capable of pumping 10,000 gallons of water per hour against 
165 lbs. pressure. 

Fecd Storuge T'auk.—One to be supplied capable of holding 
15,000 gallons, divided into two equal sections. 

Condensers.—Three to be provided of the surface type, horizontal 
pattern, two to be capable of dealing with the exhaust steam of 
600-x W. set, one with а 300-xw. set. The cooling surface allowed to 
- be not less than 1 sq. ft. per 10 lbs. of steam condensed per hour. 

Air Pumps.---To be of Edwards type, and arranged to be driven 
by means of three-phase motors. 
` Circulating Pumps. To be of the centrifugal type of ample size 
for their respective scts, each to be driven by means of a three- 
phase motor. 

Steam Allernators.—Three to be provided, two of 600-Kw. size 

and one of 300 Kw. capacity. 
м ypc of Engines.— Alternative offers may be made: if of high- 
speed type, speed not to exceed 230 revolutions per minute; if of 
low speed, fitted with Corliss valve gear, speed not to exceed 
100 revolutions per minute. In any case, if double-acting engines, 
must have not less than two cranks ; or if single-acting, not less than 
three cranks. 

Specified Overload, —20 per cent. in excess of full load for periods 
of one hour. 

Frequency.—Not to be less than 4U ~ or more thun 60 ~ per 
second. 

Parallel Working.—Satisfactory parallel working to be guaranteed 
at all loads. | 

f7overnors.—Àn ordinary governor adjustable whilst running 
avithin 5 per cent. and capable of controlling speed within 3 per 
cent. between no load and full load to be provided. If full load 
thrown off momentary increase not to be more than 5 per cent. 
An emergency governor also to be provided. 

Exciters.—-Direct-coupled exciters to be provided, though alter- 
native offers may be made for rope-driven exciters. 

Steam Guarantees.—To be given in tender when exhausting to 
atmosphere and working condensing at both full and half loads. 

Velocity of Steam in Pipes.—Not to exceed 5,000 ft. per minute 
for high pressure steam, or 4,000 ft. per minute for exhaust steam. 
| Velecity of Water in Feed Pipes.—Not to exceed 200 ft. per 

minute. | 

Overhead Travelling Crane.—The sum of £750 to be reserved for 
this item. 

Storage Baltery.—For generating station use, to have a capacity 
of 1,500 ampere-hours when discharged at rate of 200 amperes. 
Terminal voltage to be 105 volta. : 

Motor-Generators.— Five to be supplied for use in two of the sub- 
stations. Two to consist of 150-Kw. tbree-phase induction motors, 
each direct coupled to two 75-K w. direct-current 260-volt dynamos, 
and three to consist of а 150-K W. three-phase induction motor, direct 
coupled to a direct-current 520-volt dynamo. 

Speed.—Not to exceed 500 revolutions per minute. | 

Transformers.—To be supplied of various specified sizes, single- 
phase type, connected on the circuit in sets of three, so that 
they supply a three-phase distributing system with 240 volts 
between outer conductors and middle wire. 

Switchboards.— А number of high and low-pressure switchboards to 
be provided and fixed, all as specitied in detail. 

Customs Ducs.—Will be paid by Corporation, all other charges 
must be borne by contractor. 

Date of Completion. To be named in tender. 

Penalty jor Late Completion. - 100 per week. 

Terms of Payment.—70 per cent. of value of work done and plant 
and material delivered on site during month. 20 per cent. on 


- 


engineer's certificate of completion. 
of maintenance. 

Period of Mainlenance.— Six months from date of completion. 

Inspection.—All material to be inspected in this country before 
shipment is made to Sydney. | 

Arbitration Proposals.—All disputes as tu cost of work done to be 
referred to an independent arbitrator appointed by President of 
Institution of Civil Engineers, disputes as to quality of work to be 
decided: by engineers. 

Date for Receipt of Tenders.—Tenders to be delivered to Messrs. 
Preece & Cardew, 8, Queen Anne's Gate, Westminster, S. W., not 
later than May 7th, 1902. 


10 per cent. at end of period 


This specification has been prepared by Messrs. Preece and 
Cardew, the consulting engineers to the Corporation of Sydney, 
N.S.W. In some respects, it is the most interesting which it bas 
been our province to comment upon in this series of articles. The 
details have been decided upon after personal examination of local 
conditions, with the result that they contain several novel features. 

The area over which distribution is required is of considerable 
size, and the site of the generating station was not such tbat a direct 
current system, pure and simple, was desirable. Hence all the 
energy required will be generated three-phase at 5,200 volts pres- 
sure, and distributed at this pressure to five points in different 
parts of the city. At two of these, situated nearest to the centre of 
the city, motor-generators will be placed to supply а three- wire 
direct current network with 240 volts between middle and outer 
conductors. This will permit of direct current motors being used 
in the central area, and thus enable the undertaking io cultivate a 
motor load. 

From the generating station, and also the remaining three sub- 
stations, a four-wire three-phase distribution system will be sup- 
plied, the lamps being balanced, as far as practicable, between the 
earthed middle wire of the star-connected network; and each of the 
three outer conductors. The lamp voltage is 240 volts, and such a 
System seems to be specially suitable for residential suburban areas, 
where the load is principally of a lighting character, This por- 
tion of the scheme resembles the much talked-of Dublin proposal, 
now approaching completion. 

It will be noticed that, contrary to the tendency of present 
day practice, a separately fired superheater is demanded. This i: 
another direction in which this may be deemed & pioneer specifica- 
tion, fur information which has reached us from several quarters 
leads us to think that future practice will, to a large extent, discard 
the present method of combining boiler and superheater. 

Although a direct current supply from the battery and spare motor- 
driven exciter and booster is available at the generating station, it 
will be observed that three-phase motors are specified for driving 
all the subeidiary electrically-driven machinery. 

The general conditions are, on the whole, acceptable; the date o 
completion must be given in the tender, the penalty for non-com- 
pliance with which is £100 per week. a 

The terms of payment are fair, and, with regard to arbitration, 
while all points involving questions of cost are subject to the 
decision of ah. independent autbority, all questions as to interpreta- 
tion of specification and quality of materials are reserved for the final 
decision of the engineers. We regret this, for we feel that it is 
fairest to all parties when there is the possibility, if found to be 
necessary, of an appeal to an independent authority in all question: 
of disagreement. à : 


BUSINESS NOTES. 


" Ark " Lamns.— We understand that Messrs. Johnson 
and Phillips's now well-known “ Ark " lamp is meeting with much 
approval by reason of its good burning qualities, solid, durable 
construction, economy in carbon consumption and trimming, and 
low price. Owiny to its high candle-power (2,000 nominal), it 15 
claimed to be specially suitable for Coronation decorations, and can 
be supplied with various ornamental cases to harmonise with thc 
surroundings. We have before us a full set of the different 
circulars which have been issued by the makers; these include onc 
containing copies of a number of excellent testimonials which hase 
been received from electrical engineers and others who have had 
experience of their working. These lists may іе obtained from 
Messrs. Johnson & Phillips on application. 

The firm is turning these lamps out at the rate of about 100 per 
week, and keeps a large stock tor immediate delivery. They can 
be loaned out for the Coronation, and are fitted if desired, with 
either pink, green, or ruby globes, instead of the ordinary alabaster 
or clear vlobes, and by a combination of these, a light is obtained 
closely resembling daylight. 


Coronation Pins.—We have received from Mr. Archibald 
J. Wright, of Islington Electrical Works, 318, Upper Street, N., а 
list of his Coronation” electric scarf pins, also a specimen pin. 
The pins have been specially designed for use during the great 
celebrations which are approaching, The letters "E" “К” and à 
crown appear on either side or on the top of the pin; the pins have 
insulating backs, and are fitted with terminal hooks for easy attach- 
ment of the lamp and wire. The trade can obtain numbers of Mr. 
Wright's descriptive circulars without name on if they apply tv 
him. 
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Electrical Wares Exported. 


WEEK ENDING APRIL 9TH, 1901. 


WEEK ENDING APRIL 8TH, 1902. 


Adelaide ? РА .. Value £43 | Aarhuus. Teleg. ашыр! Я LOANS £250 
$$ Teleg. wire .. ee? 129 Alexandria .. Р vs 77 
Bombay ё s> s € 97 Amsterdam . an е .. 836 
Brisbane "a ví &% 68 Bankok 181 
Calcutta as . 411 | Buenos Ayres, Teleph. cable . 660 
Canada (ria U.S. Fg. oe .. 180 : Calcutta РР è . 1,846 
Cape Town. > . 105 | Cape Town. . 667 
Teleg. mat. E 80 Te eleg. apprt 8. 55 
Channel Islands ws 17 Channel Islands .. . 1783 
Christiania. Teleg. mat. s 91 Colombo .. Bll 
Colombo s .. 190 Copenhagen. Teleg. wire . 160 
я Teleg. mat. .. es 54 Durban - Р «. 502 
Copenhagen. Teleg. wire ie 84 - Teleg. mat. « .. 658 
Delagoa Bay Jr “a x 91 " Teleph, wire .. 465 
Durban si Roh. a . 105 East London m - . . 1,887 
East London va zs $i 24 Fremantle .. же АР P 42 
Gibraltar. .. 158 Hamburg .. z ss ex 52 
Gothenburg. Teleg. wire oe 226 Madras x Zs РА .. 190 
Hamburg .. v 23 Malaga ee oe T ee 58 
Teleg. mat. .. 250 Melbourne .. Me ais .. 185 
Hong Kong. Teen mat. .. 120 Pasages ‘ $e es . 888 
Lyttleton EN ys 60 Perth. es is ex .. 620 
adras «s бе s .. 166 Piraens ; эг - b 71 
Malta ре “з is 16 Port Elizabeth .. > .. 949 
Teleg. mat. Ps .. 131 Sydney ө oe ve 2,584 
Melbourne. Teleg. mat. ee 576 
Monte Video. Teleg. mat.  .. 24 
Perth. ы E 85 
Port Elizabeth - RS .. 9063 
Port Said ss ee si 17 
Rangoon Er zs vx 11 
Rouen 2 ss s os 5b 
Shanghai .. ae ws . 422. 
Singapore аз 222 
Stockholm. Teleg. wire . . 247 
Sydney А .. 207 
T Teleg. wire .. 1.170 
'Taku. пев. instruments .. 108 
Tokio Я > 82 
Vigo. Teleg. "paper d oe 22 
Yokohama « .. 156 
T Feleg. apparatus ee 110 
£12,618 


Total si £8,187 
— Total 


Foreign Goods Transhipped. 


. Value £38 | Calcutta. Elec. appts. .. 
Gothenbufg. Elec. apprts. 


Durban. Telephones Value T 
es 4 


— 


a Total ее ee £88 


Auction Sale.— Details are given in our advertisement 
pages to-day of an auction sale to be conducted by Messrs. P. Hud- 
dleston & Co., at Manchester, on April 17th, of a quantity of 
electrical apparatus, comprising 20 dynamos and motors, various 
switches and accessories, also cables, wires, electric light fittings and 
lamps, &c. 


Bankruptcy Proceedings.—Mr. Sam Wells Page, 
Wolverhampton (Official Receiver in Bankruptcy), has issued a 
statement of the affairs of Lewis Bayliss, electrical acccssories 
manufacturer, residing at Ridding Lane, Wednesbury, and carrying 
on business at Brunswick Park Road, as F. Terrill & Co., and at 
Ridding Lane in the partnership firm of Lewis Bayliss & Co.; and 
also carrying on business at 110, Cannon Street, London, E.C., as 
Cordwell & Co., and at 1 and 2, Bucklersbury, in the City of London, 
as the Thames Electrical Manufacturing Company. The gross liabili- 
ties of the debtor are set down at £2,273, of which £2,226, in respect 
of 46 unsecured creditors, is expected to rank for dividend. The 
assets are estimated to produce £139, made up as follows :—Stock- 
in-trade, £95; trade fixtures, fittings, utensils, &c., £161; 113 
book debts, £460, estimated to produce £230; total, £487 ; from 
which £47 has to be deducted in respect of six preferential 
creditors, thus leaving £439, and a deficiency of £1,786. The bank- 
rupt states the causes of his insolvency to be'' mismanagement of 
the busines: of Cordwell & Co., and taking over the liabilities of 
the Thames Electrical Manufacturing Company with insufficient 
capital.” 
observations by the Official Recciver, who says that in October, 
1896, the bankrupt, who is only 25 yearsof age, commenced busi- 
ness аз а cycle and electrical accessories manufacturer at Walsall 
Street, Wednesbury, with a capital of £100. Subsequently he 
acquired other businesses, one of them being that of a clothier. In 
January, 1902, the bankrupt purchased a business known as the 
Thames Electrical Manufacturing Company, at 1 and 2, Bucklers- 
bury, London. He-states that an account was prepared, showing a 
deficiency of £50, but undertook to discharge the liabilities, which 
amounted to about £900. He paid £400 off at once with money he 
raised upon gale of or mortgage on an interest he had under his grand- 
father's will and the marriage settlement of his father and mother. 
This business was managed for him by his brother, who managed 
the clothing business, assisted by a Mr. E. T. Oubridge, who was a 
partner in the business before the bankrupt took it over. In 
February last the bankrupt discontinued the business, and removed 
the stock to Wednesbury. The unsecured creditors consist of 
£890 17s. 5d. in sespect of the business carried on as the Thames 
Electrical Manufacturing Company; £564 4s. 5d. in connection 
with the business of Cordwell & Co.; £616 1s. 1d. in connection 
with the business of Terrill & Co.; and £154 14s. the bankrupt's 
separate debts. The Official Receiver says he does not think the 
assets will realise the amount they are estimated at; and he adds: 

— The bankrupt has not kept proper books of account, and the 
information he has given relating to the acquircment of the various 
businesses and his dealings is very vague. He appears to have 
taken over businesses without proper investigation, and without the 
sligbtest probability of being able to efficiently superintend or 
control them, and has been most rash in incurring liabilities he 
could not meet. He accounts for his deficiency as follows :— Loss 


Accompanying the statement of accounts are lengthy · 


in connection with Lewis Bayliss & Co., £400; ditto Terrill & Co., 
£461 3s. 4d.; ditto Thames Electrical Manufacturing Company, 
£743 8s. 8d.; ditto Cordwell & Co., £490 6s. 2d.; estimated loss 
upon enforced realisation of assets, £486 14s. 6d.; law costs, &c., 
£14 14s.; total, £2,596 6s. 8d. Less amount raised upon rever- 
sionary interest under father’s and grandfather's wills, £400; 
surplus of assets over liabilities, March 12th, 1901, £410; total, 
£810. Present deficiency, £1,786 68. 8d. 

First meeting of creditors, April 11th, at Wolverhampton ; public 
examination, April 17th, at Walsall. 

Messrs. Lewis Bayliss & Co., of Ridding Lane, Wednesbury, 
state that they are in no way concerned (except as creditors) in 
the bankruptcy proceedings of Mr. Lewis Bayliss (trading as 
F. Terrill & Co., the Thames Electrical Manufacturing Company, 
and Cordwell & Co.) Mr. W. Sanders, the proprietor of Lewis 
Bayliss & Co., proposes to carry on the business in his own name, 
guaranteeing all future accounts. 


Liquidations and Dissolutions. — The Kalgoorlie 
Power Syndicate, Limited, will meet at Winchester House on 
May 21st to hear an account of the liquidation from Messrs. Н. J. 
Dixon and W. A. Smith, liquidators. 

Notice is given in the London Gazette of the release of liquidator 
(Mr. H. de V. Brougham, of Carey Street) of the Madras Electric 
Tramways Company, Limited. 

At meetings held at Amberley House, W.C., on March 10th and 
25th, it was decided to wind up the Tramway and Railway World 
Publishing Company voluntarily, with Mr. R. A. Smithson as 
liquidator. 

A meeting of the Nuneaton Electric Company will be held at 
Nuneaton on May 7th, to hear an account of the winding-up from 
the liquidator, Mr. H. B. Harris. 


Books Received.—* Journal of the Institution of Elec- 
trical Engineers, No. 155, March, 1902." London: E. & F.N. 
Spon, Limited. 4s. 

* Report of the U.S. Commission of Fish and Fisheries for the 
year ending June 30th, 1900.“ Washington: Government Printing 
Office. 1901. 

“ Electric Power Transmission,” by L. Bell. 
trical World and Engineer. 

“The Cultivation of the Mathematical Imagination,” by Mary E. 
Boole. Colchester: Benham & Oo. 6d. 

“ Magnetism in Growth,” by S. P. Thompson. London: Henry 
Frowde, 1902. 1s. net. 

"The Deep-Level Mines of the Rand," by G. A. Denney. 
London: Crosby Lockwood & Son, 1902. 25s. net. 

“The Factory and Workshops ‘Act, 1901,” by C. W. Williams 
and C. E. Musgrave. London: Alan Stuart, 1902. 3s. 6d. net.- 

* Konstruktionstafeln für den Dynamobau, "by Prof. E. Arnold. 
Stuttgart: Ferdinand Enke, 1902. In two parts, M. 20°70 each. 


Business Announcements.—Messrs. Heaton, Smith 
and Co. advise us that they have now begun operations in their new 
works, Barford Switch Works, Irwell Road, Pendleton, Manchester, 
to which address all communications should be sent. The new 
works are nearly four times the size of the former works, and are 
equipped in a thoroughly up-to-date manner. Everything has been 


New York: Elec- 


' go arranged as to cope with the best class of work in accessories and 


switchboards, and quick delivery will be guaranteed. 

Mr. William Patterson, of the City Wire Works, Walker Gate, 
supplies patent matchless self-lubricating " dynamo brushes. 

The British Thomson-Houston Company, Limited, of Rugby, are 
supplying their standard Edison incandescent lamps for illumina- 
tion purposes. 

Mr. а. Braulik, of 217 and 218, Upper Thames Street, E.C., asks 
us to state that he is making special arrangements for the manu- 
facture of all special devices, letters and crowns in incandescent 
lighting for the Coronation. He will also supply the standard 
" Philip " incandescent lamps, plain and coloured, in all voltages 
and candle-powers, and all varieties of shapes for illumination 
purposes. | | 

Catalogues and Lists,— Messrs. Ernest Scott and 
Mountain, Limited, of Newcastle, are circulating a new list 
(March, 1902) of their compound enclosed high-speed engines and 
direct coupled dynamos. 

Messrs. W. N. Brunton & Son, of Wire Mills, Musselburgh, have 
sent us a list of their special “ Beacon ” high resistance wire, 
which is used extensively for arc lighting and for dimming, &c., 
and will no. doubt be used succesefully in connection with various 
illuminating devices this summer. "The tables state the diameter, 
resistance, carrying capacity and price of wires from 8 to 30 S.W.G. 

Mr. Arthur Koppel, of 27, Clement's Lane, E.C., is about to bring 
out a new cooling-tower catalogue. 

A number of lists of cranes, pulley blocks, &c., have come to hand 
from Messrs. Herbert Morris & Bastert, Limited, of Loughborough. 

The Electrical Transmission Company, of Hammersmith, have 
issued a catalogue giving complete descriptions and prices of 
standard apparatus manufactured by them, including switchgear, 
motor starting switches, main switches, &c. 

The Electric and Ordnance Accessories Company, Limited, will 
send a copy of their Section A. catalogue of electric light 
accessories to any member of the trade upon receipt of card. 

Messrs. Bachrich & Co., of Vienna, send us a fly -sheet containing 
details and prices of their Climax automatic steam engines, 
which are high-speed vertical and horizontal single-cylinder open 
engines, of powers from 3 to 80 Н.Р. 

Mr. William Boby, of Salisbury House, E.C., has sent us a copy of 
а new catalogue of his Chevalet-Boby patent heater detartariser. 
The method of working is explained by aid of a diagram, and a list 
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is given of some of the works in which the systemlis in use or on 
order. 

The Langdon-Davies Electric Motor Company, Limited, are 
gending out new price lists of their single-phase alternate current 
motors notifying large reductions in prices. They are now 
supplying graduated pattern starting switches with the 9 B.H.P., aud 
larger sizes at the inclusive price, ordinary pattern starting switches 
being included in the prices of the smaller motors as heretofore. 

A new catalogue, pocket size, has been issued by the Cryselco, 
Limited, of Kempston Works, Bedford. It gives illustrations and 
details of motors, ceiling roses, switches, wall plugs, brackets an 
sundry other electrical fittings. | 


The Charge of Concealing Shares.—At the Guildhall 
on 3rd inst., before Mr. Alderman Smallman, Mr. Charles Bright, 
of Buenos Ayres, continued his defence, and charged certain wit- 
nesses with having given misleading evidence against him. The 
ease was again adjourned. 


Consular Reports,— Electricity in Chile.—Consul Austed, 
in а report on the trade and commerce of the consular district of 
Coquimbo (Chile), received at the Foreign Office on March 10th 
last, states that in La Serena a small electric plant has been 
imstalled to supply light for the streetsand for private houses. 

Fuel Oil for Electric Lighting.—Consul Vansittart, in his report 
on the trade and commerce of New Orleans for the year 1901, states 
that contracts for changing from coal to oil are being let by all of 
the electric light companies, by the large industries, and by 
steamers rnnning between Mobile and the fruit-growing islands. 


* Dialite" Wires for Temporary Wiring.—The 5t. 
Helen's Cable Company, Limited, of Warrington, are supplying 
their patent Dialite " bitumen wires for temporary wiring work, 
such as Coronation illumination installations. Cheapness and 
excellence of quality are claimed for them. 


Holland.—The Dutch Customs authorities have recently 
given a decision to the effect that dynamos and motors are dutiable 
as physical instruments at the rate of 5 per cent. ad valorem, unless 
at the time of importation, or subsequently thereto, it be proved by 
means of drawings, documents, &c., that they are intended for use 
as factory machinery, in which case they are duty free. Dynamos 
employed in a factory exclusively for lighting it (not to be con- 
founded with central station machines) are not to be considered as 
fackry apparatus. Under certain conditions, regulating, con- 
trolling, measuring and safety apparatus, forming part of and 
imported with electrical machinery, may be admitted duty free 
when the machinery itself is entitled to free admission. 


Plant for 8ale.—The Dublin United Tramways Com- 
pany are offering for sale (see our advertisement pages to-day) the 
generating plant erected at their Clontarf and Ballsbridge depôts, 
as the whole system is now being operated from the Ringsend 
station. 


Police-eourt Charges,—At Marlborough Street last week 
two men, named Spaulls and De Carli, 35, an engineer of Italian 
nationality, living in Greek Street, Soho, were charged with being 
concerned in stealing 10 coils of electric cable, worth £21, belong- 
ing to the Sun Electrical Company. Mr. Denman committed the 
prisoners for trial—Spaulls for stealing and De Carli for receiving. 

At Bow Street, on Tuesday, one H. Bowser was charged with 
theft of moneys from the British Electric Traction Company while 
he was in their employ as cashier at £150 per annum. The de- 
ticiencies were stated at about £200. Prisoner was, according to the 
Times report, remanded on bail in two sureties of £100 each. 


Underfeed Stokers.—We learn that Erith's Engineer- 
ing Company, of 70, Gracechurch Street, London, have large repeat 
orders in hand from the Chester Corporation, from the Brymbo 
Steel Company, and many other concerns for their well-known 
Erith's underfeed stokers, which feed the coal from below by a 
simple plunger movement, so attaining smokeless combustion and 
coal economy combined with a great range of capacity. They have 
issued separate catalogues of their various specialities, viz., stokers, 
feed-water heaters and purifiers, oil and steam separators, fan-system 
heating apparatus, drying apparatus, fans and blowers, steam engines, 
pumps, &c., copies of which may be obtained on application. 


ELECTRIC LIGHT AND POWER NOTES. 


Barking.—The U.D.C. is to make application to the 
L.G B. for sanction to the borrowing of £7,570 on the electric 
lighting account (in lieu of the loan of £13,400 previously 
mentioned) as per the engineer's estimate, as follows :— Extensions 
io buildings, £375; machinery, £4,712; distribution, £2,455; loan 
costs, &c., £28. 


Bloemfontein.—A special meeting.of the Town Council 
was lately held to consider the question of the extension of the 
electric lighting plant. The proposed new plant, which, it is 
estimated, will cost £13,050, will double the present output, allow- 
ing for a considerable reserve, and will provide, in addition to 
lighting, electric power for motors. There are 4 342 lights installed 
in private houses, each of 8-c.P, while, to illuminate the streets, 
146 lights of 32 с.р. and 15 arc lamps of 1,000 с.р. are installed. 


Bristol.—The City Council has considered a report in 
which the Sanitary Committee recommends a large increase in the 
street arc lighting. As stated in our issue of March 28th, the Com- 
mittee proposed to provide 366 additional lamps of 1,000 с.р. each, to 
be kept alight all night, at an inclusive charge of £14 10s. each per 
annum. The Electrical Committee agreed, if the extension was 
approved, to reduce the charge on the existing 310 arc lamps by £2 per 
annum. A large number of gas lamps would be discontinued, and the 
net effect of the change would be £2,783. The Sanitary Committee 
had recently entered into an agreement with the Bristol Gas Company 
whereby the latter was to carry out a large installation of incan- 
descent gas lighting at a reduced charge; but the recommendation 
to extend the electric lighting in the principal streets produced a 
letter from the Gas Company declining to carry out their agree- 
ment under conditions which would relegate them to streets 
of secondary importance. Their letter further suggested that 
electric arc lights were in practice not nearly up to their nominal 
Standard, and that as the city would lose the benefit of the reduced 
cost of gas lighting, and would spend a large sum more on electric 
lighting, the net result would be an addition of something like 
£6,000 to the rates. The Council by a large majority approved of 
the extension of street lighting by arc lights, but left the list of 
streets to be decided at a future meeting. 

The Electrical Committee has decided to advertise for tenders for 

a 210-Kw. dynamo, for which provision has already been made, and 

Ps ask permission of the Council to order a 500-Kw. steam turbo- 
ynamo. 


Cambuslang.—The Lanark County Council has approved 
of a proposed scheme for destruction of refuse and electric lighting 
at Cambuslang, estimated to cost £10,000. 


Canada,— There is before the Ontario Legislature a Bill 


io empower municipalities with over 100,000 inbabitants to purchase 

and distribute electrical energy for heat, light, and power. As 

Toronto is the only city with a population of over 100,000, it is the 

only place where the Act, if passed, would apply at present. The 

Bil is designed to give that city the right to obtain energy 

m Niagara Falle. It means an outlay of three or four million 
ollars. 


Cape Colony.—The Paarl Electric Power Syndicate, 
Limited, intend to introduce a Bill into the Cape House 
of Assembly to empower them to erect power stations locally, and 
to generate and transmit electric energy within the limits of the 
municipality. 


Cardiff.—At a meeting of the E.L. Committee recently, 
Mr. A. Ellis, electrical engineer and manager, stated that the 
quantity of energy generated during the past twelve months was 
1,287,795 units against 917,000 units in the previous year. This 
increase of 40 per cent. worked out in accordance with what had 
been estimated throughout the year. 

The tender of the British Westinghouse Company, Limited, for 
„ of two 40-K w. electrical balancers was accepted at a price 
of £945. 

An application from the Llanishen Parish Council for an 
extension of the Corporation electric mains to that district, where 
most of the houses were prepared to take clectric light, and where 
it was intended to adopt street lighting, was referred to the Town 
Clerk for report. 

The B. of T. has approved of the Coun :il's application for alter- 
ing the system from an alternating current to a direct current 


supply. 


Cults.—The electricity consumers are now without a 
supply, the electricity works having been shut down at the end of 
last month in consequence of the unfortunate financial position of 
the company, which is in liquidation. An attempt to form a local 
company to carry on the supply has so far had negative results. 


Dalmeny.— Lord Rosebery a year ago had the electric 
light introduced into Barnbougle Castle, and is so satisfied with it 
that he has decided to have it in Dalmeny House also. The power 
is to be supplied by two 25-H.P. oil engines and dynamos. "There 
will be about 700 lamps. 


Dudley.—The Electric Lighting Committee of the Cor- 
poration has decided that the hours for which the charge of 6d. 
per unit shall be made shall be from 7.50 to 9.30 p.m., and that the 
Corporation supply tested lamps at 10 per cent. on the actual cost. 
The Committee also recommends the Council to accept an offer by 
the Westinghouse Company to supply new motors for the disused 
machines at the generating station. 


Dumfries,—The T.C. has agreed to appoint a consulting 
electrical engineer to furnish the Council with & preliminary report 
with regard to an electric lighting installation, and to 
report upon the use of gas for generating electricity. The clerk 
was instructed to write to the following engineers, inquiring for 
what fee they would furnish the report desired, viz. :— Messrs. 
J. and J. S. Enright; Messrs. Lacey, Clirehugh & Sillar; Prof. 
D. 8. Capper; and Prof. Kennedy. The extended time granted for 
the provisional order expires in three months. 


Dundee,—The machinery at the electric lighting station 
is inadequate for the requirements, and the T.C. is about to borrow 
а sum not exceeding £50,000 for extensions. The Finance Com- 
mittee has resulved to apply to the Secretary for Scotland for his 
approval to the loan, 
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Durham County.— The lighting of villages adjacent to 
collieries by means of clectricity is gradually increasing in the 
County of Durham, and at the last meeting of the Blaydon U.D.C. 
it was agreed that the Priestman Collieries Company should light 
Rowland's Gill, Victoria Garesfield, and Blaydon Burn; the com- 
pany were also asked if they could undertake the supply of electric 
light for Barlow. Chopwell, in the same district, is also lighted 
by electricity, but in this case the energy is provided by the 
Consett Iron Company. 


Epsom.—The U.D.C. has passed estimates for 30 auto- 
matic time switches (at about £4 each) for use with the public arc 
lamps already in use. 


. Germany.—The municipal authorities of Stuttgart have 
decided to purchase and take over as from April 1st, the central 
electric lighting station established in the town by Mesars. Schuckert 
апа Co. The purchase price is £300,000. ' 


Hamilton.—The selection of the site by the Corporation 
for Messrs. Edmundson's electricity supply station has been delayed 
for a while. 


Hanley.—The accounts for the past year show a gross 
profit of £4,352 3s., out of which £2,156 68. 1d. has been paid for 
interest, and £2,148 4s, 5d. for sinking fund charges, leaving a net 
profit of £47 19s. 6d. The sinking fund now stands at £10,167 
19s. 8d. It was decided that application be made to the L.G.B. for 
sanction to borrow the sum of £12,000 for extension of mains and 
generating station, provision of coal bunkers and machinery, trans- 
formers, motors, instruments, meters, and general stores. | 


IIford.— The E.L. Committee has recommended the 
U. D. C. to make an immediate application to the L.G.B. for authority 
to borrow the amount required to meet excess expenditure on the 
original loan, and has directed the clerk to request Mr. Haw- 
tayne to furnish a report giving the total sum required. 


India.— The Rajputana—Malwa Railway Company has 
decided to adopt electric light throughout the passenger service, a 
six months’ trial of the Bombay Electric Company's system during 
a moet trying season having proved entirely satisfactory. The trial 
plant has been taken over by the railway company. Government 

sanction for the extension is expected shortly. . 


Kirkby Stephen.—The North-Eastern Railway Company 
have arranged to put down.an electric installation for the railway 
station and eidings at Kirkby Stephen. The contract has been 
entrusted to Messrs. Gilbert Gilkes & Co., Limited, hydraulic and 
electrical engineers, of Kendal. A steep fall which occurs in the 
bed of the river Eden, where it passes under the line at a point 
near the station, is to be utilised to work a turbine and dynamo. 
The current will be conveyed overhead to a large battery near the 
station buildings, and will be distributed to the various lights, 
motors, &c., through armoured underground cables. It is intended 
to supply all signal posts, dolly point lights, signal cabins, station 
offices, waiting rooms, workshop and loco. sheds with the electric 
light. An electric luggage lift, capable of dealing with a weight of 
one ton, is to be fixed, and an electric motor will replace the pre- 
sent steam engine for driving the machinery in the workshop, the 
motor being so arranged that it can be driven as a dynamo from 
the old steam plant, and so keep the accumulators charged should 
the water supply fail, due to drought or other causes. The cattle 
mounts, points, and turn table will be lit by means of arc lamps on 
iron poles. 


Liverpool,—The Liverpool Electric Power and Lighting 
Committee have recommended the purchase of three high pressure 
steam alternators for the generating station at Lister Drive, and six 
sets of transforming apparatus for sub-stations, at a cost of £22,059; 
also of three steam dynamos, for the Pumpfields station, at a cost of 
£6,921 per set. à 


London—SoutHwakk.—A serious explosion occurred in 
one of the mains in Borough High Street last week, owing to a 
defective electric circuit. 


Lytham.—The T.C. has decided to advertise for tenders 
for the installation of an electric lighting plant at Lytham. 


Maidstone.—The R.D.C. has resolved that a coal shed 
be erected, a permanent way be laid, and travelling crane obtained 
at an estimated cost of £1,145, provided the sanction of the L.G.B. 
be obtained to a loan. | 


. Middlesbrough.—It is stated in the local press that 
the Cleveland and Durham Electric Power Company are making 
arrangements for putting down a large electric power station at 
Middlesbrough, to supply works at shipyards in the neighbourhood. 
There are also other stations in the Durham district in contemplation, 
and Mr. Н. Graham Harris, of Messrs. Bramwell & Harris, London, has 
been appointed consulting engineer to the company. Contracts are 
now being entered into by consumers for the supply of electrical 
energy in different parts of the district. 

The Normanby Ironworks Company, Limited, have just intro- 
duced at their Cargo Fleet Ironworks, near Middlesbrough, an 
extensive electrical plant for the operation of the pig-iron bed 
crane, the pig-breaker, and the blast furnace hoist, as well as for 
the lighting of the shops and offices. The hoist motor is 
arranged to develop from 120 to 150 B.H.P., when running at 450 
revolutions per minute. An automatic brake is fit.ed to the motor, 
so a8 to bring the hoist to a standstill in the event of the current 
being cut off, either intentionally or otherwise. The liquid switch 


* 


is fixed at the bottom of the hoist, and is fitted with automatic 
gear to throw the switch out of action, when the cages reach a 
certain level, without their being stopped by the attendant. 


Newport. —Negotiations are in progress between the 
Corporation and Messrs. John Lysaght, Limited, Newport, for 
the supply to the latter of electrical power equivalent to 200 н.р. 


Portsmouth.—The new naval barracks on the point of 
completion, which have been built fo accommodate 6,000 men, are 
to be lighted throughout with electricity ; 3,000 lights will be 
employed. The power will be derived from the Corporation 
sources. The E.L. Committee will have to lay down an additional 
feeder, transformers and switchboard, at an estimated cost of 
£1,179, which will form part of the loan already sanctioned by the 
L.G.B. 


Rayleigh.—The Parish Council has considered a scheme 
proposed by Mr. F. Nalder for supplying electric light in Rayleigh, 
and has obtained the consent of the R.D.C. of Rochford to Mr. 
Nalder's application to the B. of T. for powers. 


Salford.— The T.C. has rescinded its previous resolution 
to appoint a committee of inquiry into the electricity undertaking, 
and bas resolved instead to appoint a barrister or solicitor to hold 
the inquiry. 

Sheffield.—The E.L. Committee has decided that Mr. 


Robert Hammond be requested to examine the site of the proposed 
new power station, and report on the scheme and plans prepared 
by Mr. Fedden, at a fee of £262 10s. i 


South Staffordshire Mines.—Mr. E. Howl (the Mines 
Drainage Commissioners’ manager) recently reported in favour of 
Leabrook as one of the most suitable places in the district for 
pumping by electricity, but states that the price quoted by the 
Midland Corporation for energy is still too high to make this com- 
mercially practicable. 'The matter came before the Commissioners 
last week, when the chairman stated that the Corporation asked for 
lid. per unit for surface pumping, and 1d. per unit inthe mine. The 
price quoted would work out very expensively, and if insisted upon, 
it would pay the Commissioners better to put down gas engines for 
the generation of their own electricity, getting their supplies of gas 
from the local gas companies until such time as Mond gas is 
avaiiable. 


Spain.—Plant is about to be put down to utilise the 
water power of the River Duero at Pesqueruela (province of Leon) 
inthe generation of electrical energy, the necessary concession having 
just been granted. 


Stourbridge.—The Electric Powers Committee of the 
Urban District Council has opened negotiations with the British 
Electric Traction Company with a view to obtaining from them a 
proposal for taking over the Council's electric lighting Order. . 


Swansea. The E.L. Committee has received tenders for 
the erection of two 600-K w. direct current steam dynamcs, together 
with condensing plant for each engine, and all steam pipes, valves, 
connections, &c.; 27 firms tendered, 21 being British. It was 
decided to recommend the acceptance of the tender of Messrs. 
McLaren for the boilers, &c. No decision was come to with respect 
to the dynamos pending the receipt of further information. | 

A letter from the South Wales Electric Power Distribution 
Company, asking permission to run mains into the area of the 
Corporation, from which they were excluded by the Act of 1900, was 
referred to the electrical engineer for a report. 


Weybridge.—The Electric Supply Company offer to 
provide, light and maintain 100 25-o.p. lamps at £2 15a. each per 
annum; and 77 32-c.P. at £3 5s., the total yearly cost being £525, as 
compared with £508 now paid for gas lighting. The gas company, 
however, offer to reduce their charge of £2 17s. 6d. per lamp to 
£2 14s. 


Whitby.—The U.D.C. has resolved that the West Pier 
he fitted with nine electric glow lamps of from 200 to 300 с.р. each, 
at & cost of £160 to £200. 


Whitehead (Co. Antrim),—A company із being formed 
to promote the electric lighting of the town—a growing watering 
place on Belfast Lough. 


Worthing.—The T.C. has decided to apply for the 
sanction of the L.G.B. to a loan of £8,459 for extensions of the 
electricity installation. The applications for supply now equal 
8,000 8-c.P. lamps, the total capacity of the present works. The 
total cost of the works now in hand will be about £37,000. The 
additional expenditure will nearly double the effective output of 
the works. 


York.—The E.L. Committee of the Corporation has 
recommended the acceptance of the tender of Messrs. Dick, Kerr 
and Co. for extensions of the machinery at the works on Foss 
Islands, at a cost of £16,904. The Committee proposes to erect the 
extensions to the station on the north-west side of the existing 
works. This will necessitate the pulling down and re-arrangement 
of the present building and the erection of a new chimney. 

It is proposed to make a charge of 3d. per unit for energy sup- 
plied to consumers in connection with illuminations during the 
forthcoming Coronation festivities. Mr. C. O. Milton, who was 
appointed assistant electrical engineer at the last meeting of the 
Council, having informed the Committee that he had obtained a 
better appointment, it was proposed to appoint Mr. E. E. Smeeton, 
of Leeds, as assistant electrical engineer. 
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ELECTRIC TRACTION NOTES. 


Brighton.—The car shed is to be extended at a cost of 
£2,284. The Tramways Committee recommended that “ап eminent 
tramways and electrical engineer” be appointed to report as to the 
most economical way of generating electricity for tramways purposcs, 
and at what cost per unit such electricity could be generated. 

It is reported that Mr. F. B. Behr has been commissioned by an 
influential syndicate to prepare plans for a new electric railway 
(mono-rail) from London to Brighton. ` 


Bulawayo.—The Town Council lately met to discuss 
the proposed construction of a tramway system, and it was 
eventually agreed, among other things, that the motive power be 
electricity, the company to have the right to supply energy to the 
public. 


Cape Town,—The Cape Electric Tramways, Limited, has 
given notice of their intention to introduce a Bill into the local 
House of Assembly to empower them to erect an electrical power 
station, to effect mechanical and electrical junctions with the tram- 
way lines of the Metropolitan Tramway Company, Limited, &c. 


Crewe.—The inhabitants have expressed themselves, by 


a majority, as opposed to the proposal of the Corporation to con- 
struct light railways for the borough. The voting was 1,076 for 
the scheme and 1,418 against. 


Darlington.—The T.C. on 3rd inst. passed the recom- 
mendations of the Tramways Committee, which were printed in our 
last issue. 


Dewsbury and District. — Stores and materials have 
been accumulated in all parts of the district, and it is expected that 
Messrs. Dick, Kerr & Co., the contractors, will commence work in 
connection with the construction of the tramwhys for the B.E.T. 
Company in a few days. Considerable improvements have been 
effected in the present service of steam trams between Dewsbury 
and Gomersal since they were taken over by the B. E. T. Company. 
The fares have been reduced, the service has been accelerated, the 
ticket system has been adopted in place of the cash box, and the 
men have just been put into smart uniforms. It is intended 
eventually to run the cars along this route by electricity. Refer- 
ence has previously been made to the fact that negotiations were 
proceeding between the Traction Company and the several local 
authorities through whose districts the trams pass for the purchase 
of their sections. All the authorities had given notice to the old 
company of their intention to purchase, but the Traction Company 
secured control of the undertaking by purchasing the bulk of the 
shares. The authorities bave now t» deal with the Traction Com- 
pany. An agreement has been arrived at with the Dewsbury Cor- 
poration, who have agreed to purchase their section—only about 
half a mile—for £2,750, and lease the lines to the company for 28 
years at an annual rental suflicient to pay the interest and sinking 
fund on this sum. At the end of that time the trams will become 
the property of the Corporation, and will not have cost the towu a 
penny. 

Gateshead.—At the last meeting of the T.C. the Par- 
liamentary Committee reported that they had received a letter in 
` support of the Gateshead and District Tramway Company's applica- 
tion for the consent of the Council to the abolition of the halfpenny 
fares upon some of the tramway routes. Mr. Humble, the secretary 
of the company, wrote that, leaving out of account altogether the 
Bensbam section, which was not fully working, the total receipts 
for the complete six months’ running ending February 28th 


amounted to £13,000, and the car-mileage ran during the same period 


was 351,000. The average receipts during that time had been, 
therefore, only 8 88d. per car-mile. The Committee now proposed 
that a reply be sent to the company declining to agree to the 
pear of the halfpenny fares, and to this course the Council 
agreed. 


Germany.—The work of converting the railway between 
Stuttgart, Degerloch and Vaitingen into an electric line is approach- 
ing completion. 


Glasgow.—At the meeting of the. Corporation on 3rd 
inst., 16 was agreed to reduce the fares considerably all round. The 
acting convener, Mr. Hugh Alexander, in place of Bailie Paton, the 
convener, who is still far from well, moved the approval of the 
minutes as follows:—Four 4d. stages for 1d., six for 14d., eight for 
2d, and so on. Instead of 17 miles for 1d., they would be carried 
24 miles. No alteration in 2d. proposed. A good deal of opposi- 
tion was shown in the debate, but the minutes were approved by 
44 to 20 votes. Mr Alexander incidentally mentioned that though 
the costs were about £10,000 per week, he submitted they were 
allowing for a substantial surplus. The cars were costing, no doubt, 
a considerable sum for upkeep ; he was informed depreciation would 
be about £50 per car per annum. The rails were also wearing 
much faster than was anticipated. Under these circumstances the 
step might, perhaps, be termed bold, but he was convinced it was 
perfectly safe, and it was helping to solve the housing problem. 
While the present system was not the best, he pointed out that, 
when complete, the whole undertaking would involve a capital 
account of 24 millions, and they would have a system on its trial— 
and a better system would be devised some day, he believed. 
Councillor Bruce Murray said that at no very distant date the whole 
system would require to be thrown on the scrap heap ! 

It is estimated that at the close of the present financial year 
of the Corporation Tramways, on May 31st, 1902, 165 million 


people will have been carried against 1324 million in the previous 
year; 36 per cent. of the passengers were jd. payers, and con- 
tributed 20 per cent. of the total revenue ; 55 per cent. of the pas- 
sengers were ld. payers, and contributed 63 per cent. of the total 
revenue; 8 per cent. of the passengers paid over Id., and made up 
the rema:nder of the revenue, viz, 17 per cent. It is calculated 
that an increase of £120,000 will be the result of this year's working 
compared with last year. | 

The Glasgow Corporation have intimated to the Renfrew County 
Council that they are about to proceed with the tramway extension 
to Paisley, and meantime to complete as far as Crookston. The 
County Council have granted permission to proceed. 


Halifax.—On Saturday last, the Halifax West Riding 
magistrates fined the Bradford Corporation for street obstruction, 
because they placed at their tramway terminus at Queensbury an 
old ear to be used as an office during the holidays. 


Leeds.—Bradford and Leeds are now united by a tram- 
way, and last week the journey between the two cities was accom- 
plished by electric cars in 1 hour 11 min. The Corporations work 
the line. The fare is 6d., payable in six stages. А 


Leith.—The British Westinghouse Electric and Manu- 
facturiug Company have asked the T.C. upon what conditions the 
Corporation would grant a lease of the tram lines to a company, 
which would furnish the capital for converting the system into an 
electrical one, carry through the work of conversion, and operate the 
lines. The T.C. resolved to take no action on the communication. 


Liverpool.—The first annual report of the working of 
the Liverpool electric tramways has been issued by Mr. C. R. 
Bellamy, general manager. The report covers the year which 
ended on December 31st last, the first year of the full working of 
the electric system. It is explained in the report that when the 
undertaking of the Liverpool United Tramways and Omnibus Com- 
pany wastaken over by the Corporation on August 31st, 1897, the 
total length of single track in Liverpool was about 68 miles. There 
were also 6 miles in Bootle, and # of a mile in Litherland. The 
vehicles in use numbered 267. The total annual mileage was 
6,013,182, and the number of passengers carried annually 38,409,014, 
and the receipts £290,743. Parliamentary powers were obtained 
for reconstruction and extension, involving about 114 miles of tram- 
ways.: The work of reconstruction began on January, 1899, and was 
completed by October, 1900. The whole of the car repair work is 
now done at the Lambeth Road works. During the year 2,955 cars 
were taken in for repairs, showing that each car ran on an average 
3,642 miles before needing repairs. The overhead equipment 
department has been completely re-organised. The improvement is 
shown by the fact that in December last the emergency calls were 
122, against 206 in June. The total electrical energy used for trac- 
tion, and for lighting the cara during the year was 13,679,222 unita. 


The cars on December 31st numbered 432. During the year а new 


form of lifeguard, plough-shaped, to shear” a body clear of the car 
wheels, had been adopted. А hundred of the cars were fitted with 
this lifeguard, and the Committee were so satisfied with its working 
that another hundred of the guards have been ordered. The total 
population of Liverpool is 684,947. The length of the average stage 
throughout the city is 21 miles. The average passenger fare for the 
year amounted to 1`1114. In 1897 the average fare was 1:82d. The 
percentage of increase under the respective heads in 1901 compared 
with 1897, was:—Passengers, 163:2; mileage, 82:4; receipts, 61:1. 
During the year 355 vehicles were regularly in service. They made 
1,341,269 journeys, carried 100,076,789 persons, and ran 10,771,461 
miles. Thé average receipts per mile were 10°32d., per journey 
бв. lld, and average receipts per car were £1,304 138. 9d. The 
total receirts amounted to £463,163 178. 34d. The number of cars 
reaching and leaving the Pierhead—the riveraide terminus—in the 
busy season is 5,362 per day. 10,104 articles were found’ on tram- 
cars during the year, and of these 5,965 remained unclaimed. The 
staff numbers 2,203 employés. Up to date about 800 men have 
been trained as drivers, been examined and certified, and 40 
principal inspectors have been trained at the Lambeth Road works 
in matters affecting the mechanical construction, working and 
repairing of cars. The gross profits for the year amounted to 
£147,057, and the net credit balance to £52,822. Powers are to be 
sought to allow the Corporation, after setting aside annually for 
renewal, reserve, &c., a sum of £30,000, to carry any sum exceeding 
the £30,000 to the credit of the general rate provided that in no 
year up to January, 1912, more thau one-third of the total surplus 
be so carried to the credit of the general rate. 


Lourenço Marques, — The scheme for furnishing 
Lourenço Marques with an electric tramway, with which Mr. J. C. A. 
Henderson's name is associated as concessionnaire, has so far pro- . 
gressed, says the British and South African Export Gazette, that a 
company, to be called the Delagoa Bay Electric Tramways Company, 
has been floated to carry out the undertaking, and Mr. Thomas Scott, 
chief engineer and general manager of the South African department 
of Messrs. Macartney, McElroy & Co., Limited, London, is draughting 
the plans and estimates on the spot. The network of the proposed 
installation will start at the railway station, run along Rua Dona 
Luiz asfar as Rua Dom Manoel, where, splitting into two branches, 
one will strike westward to the Barracks and the other go to 
Reuben Роіоё. Another line will start from the passenger jetty and 
make junction just beyond the Square with the first-named line, 
over which it will run as far as the Central Avenue, where it will 
make a diversion for the cemetery. So soon as the plans are com- 
pleted and approved, the machiuery and plant will be ordered, but 
necessarily some months must elapse before tangible progress 15 
reported. 

(Continued on page 611.) 
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Electric Lighting and Illumination. 


Dv the courtesy of the engineers of the majority of the electric lighting works in the United Kingdom, we are enabled 
to indicate on other pages of this issue something of the arrangements which are being made, to ensure for the matter 
of electrical illuminations that amount of attention and encouragement which it is only right should be accorded, by those 
in whose hands, it lies to popularise yet more the use of electricity. | 

Since the last great National celebrations electricity has been making great strides, and since the Royal festivities 
of 1887 and 1897, and the wedding rejoicings for the Prince and Princess of Wales in 1893, supply mains have been 
laid in hundreds of miles of streets in the London district and the more important provincial towns, so that there is now 
available a full, and in most cases inexpensive, provision of electrical energy. Manufacturers and electrical contractors 
have organised their illumination departments well in advance, in readiness to meet the demand of the public for 
decorative electrical devices, and for the general illumination of buildings. | 

One unfortunate thing in connection with the whole matter, is the disposition which generally exists on the part of the 
public to put off whatever steps they may take until the last moment, with the result that their wants cannot be met. 
We have no doubt that electrical firms, both trading and wiring, will see to it, that probable customers are kept 
alive to the truth that delay may lead to ultimate disappointment. It seems to us that it will not be the fault of 
the electrical trade if there is not a grand showing of electrical illumination, in London at any rate, in the month of June. 

We give below some details of the several systems of illumination now on the market, with illustrations of specimen 
devices, A number of new fittings and accessories for electric lighting have recently been introduced, and we give a 
few particulars of these also on the following pages. | 


of the King and Queen, lighted by lamps contained inside metal 


G.E.C. Coronation Devices. 
boxes, with blue letters on ground glass for the inscription 


THE GENERAL ELECTRIC Company (1900), LIMITED, of Queen Victoria similarly lighted, the medallions being surrounded by illuminated 
Street, E.C., has, as might be expected, laid itself out especially to wreaths. The design is also embellished with a luminous orb and 
meet a large demaud for illumination devices and decorations crimson draperies. The G.E.C. foliage and luminous flower sprays 
4 
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Fic. 1. 
during the Coronation festivities. A variety of designs are shown will, no doubt, be very i i ifici 
: „Cor. 1 . З ; ery effective. In fig. 1 we show sprays of artificial 
in the special list recently issued by them. leaves and flowers with hanging lanterns in the national colours. 


These designs are original, and they include transparent portraits There sprays are wired on to adjustable iron wire to fit various-sized 
G 
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window heads. The G.E.C. designs in wire have the lampholders 
carried by loops in the framework, and they are supplied wired 
complete, ready for fixing. Fig. 2 represents an artistic piece of 
gilt-metal ribbon work, with the Imperial monogram worked in 
between the ribbons. It is draped with crimson draperies, with 
a fringe which is further relieved by groups of coloured balloons. 
Fig. 3 shows a piece of gilt-metal scrollwork, with the inscription 
in incandescent lamps. The scroll, as may be seen, is outlined with 
lamps, and is surmounted by three gilt-metal illuminated crowns. 
Pendant from the scroll are three lions, made of painted and per- 
forated metal. The eyes ofthe lions are set with lamps, and the 
bodies are illuminated by lamps placed behind.  Festoons of arti- 
ficial foliage and flowers are hung below, and relieved with groups 
of coloured balloons. 

The General Electric Company has many other exceedingly attrac- 
tive designs of devices of a similar character, but the three wbich 
we have selected will convey a general idea of the class of work they 
have taken in hand. Of course, the company do not limit the 
purchaser to their own designs. The services of their artists are at 
the disposal of anyone who is anxious for them to draw up schemes 
for successfully illuminating and decorating buildings, either as 
simple or as elaborate as one pleases. 


— — m — 


The E.L.B. System. 


As our readers are fully aware, the ELECTRIC LIGHTING BOARDS COM- 
PANY have been doing a very large amount of excellent electrical 
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E. D., B. DEVICES, 


illumination work in different important cities, both on the Conti— 
nent and in the British Empire, during the past year or so. The 
energetic and up-to-date methods which have been adopted by the 
company wherever an opportunity has arisen for introducing its 
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simple, artistic, and effective system of decoration and illt 
tion, will, of course, be displayed, but to a far greater extent їп ў 
London and provincial preparations in honour of the King g 
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E.L.B. MONOGRAM. 


Queen. We are informed that the company has booked, a 
other business, the illumination of two important streets on @ 
E.L.B. system, and the illumination of vessels in various 

Many a building will be decorated with mottoes and sentence 
up on the company's boards with electric glow lamps, or wi 

barricading, in some such manner as appears in the 
ing illustrations. Readersof the ELECTRICAL REVIEW 
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ONE OF THE E. L. B. Victor Ново DECORATIONS. 


pretty well what the E.L.B. system is. Its purpose is to provide à 
board or surface on which electric lights can be applied at any 
point, and moved from point to point with ease, and without 
wiring or the installation of special appliances. The shape of the 
board is immaterial, and its dimensions can be varied to such a 
extent, that one of the developments already arrived at is a narrow 
electric lighting strip of any length, which can also be made flexible 
if desired. 
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Incandescent lamps, standard lamps, wall plugs, ceiling plugs, &c., 
can be supported by these boards and strips, and at the same time 
make perfect contact on any part of a prepared surface, doing away 
entirely with lampholdera, sockets, tapping and fixing, &c., and 
thereby reducing the cost of material and amount of labour to a 
minimum. 

Contact is made by preparing the surfaces in such a manner, that 
special spikes attached to the bases of an incandescent lamp, plug, 
&c., if pressed in and home at any desired spot, will obtain support 
in the permeable substance of the surface, and instantaneously 
make a thorough electrical contact with the conducting material 
underneath. To facilitate the spikes in the accessories penetratirg 
the substance, the makers have affixed to their lamp caps and plugs 
a specially milled shoulder, which juts out from the base of the cap 
of the lamp, and enables any person easily to pierce the surface. 
The boards, strips, &c., are thoroughly fire and damp proof. 
It is quite simple to make the parts entirely waterproof for out- 
side purposes. 

It should be stated that on the occasion of the recent Victor Hugo 
fétes in France, the City Council of Paris, through the E.L.B. Com- 
pany's Paris agents, had the whole of the great illuminations carried 
out with the company's material,the decorstive scheme involving 
the application of no less than 25,000 electric lights, mainly applied 
to the Place Victor Hugo, the Place des Vosges, and the Place de 
l'Hotel de Ville. On p. 596 we show one of the features of the 
decorations as then carried out оп the system. Communica- 
tions should be addressed to the Electric Lighting Boards (British 
Manufacturing) Company, Limited, 7, Pall Mall, S. W. 


Parian Marble Busts. 


A NOVEL and effective form of illumination for the Coronation will 
be found in the patent translucent Parian marble busts of members 
of the Royal Family. These busts are lighted from the inside by 
electricity, and lend themselves to a variety of forms for decorative 


purposes. We give illustrations showing a couple of specimens, 
but a display of them in different sizes and lighted up can be seen 
at the offices of Mr. J. J. Smith, 47, Holborn Viaduct, to whom, in 
conjunction with the Electrical Company, Limited, of Shaftesbury 
Avenue, W.C., the sole agency for their supply has been given. 
We understand that there is a very large demand for these goods 
for placing inside windows or outside premises in Jane for illu- 
mination purposes, and for table decoration, &c. The busts are 
p on art metal pedestals and are stated to be suitable for all 
weathers. 


The * Cremorne’ Illumination System. 


Messrs, FALE, STADELMANN & Co, LIMITED, of Veritas Lamp 
Works, 83 to 87, Farringdon Road, E.C., are laying themselves out 
to meet a big demand for the Cremorne system of illumination lamps 
and wiring. The firm has been in communication with a large 
number of borough electrical engineers and electricity supply com- 
panies in different parts of the country, and extracts from the replies 
received from some of them are printed in a new circular which 
they have issued. For the purpose of outlining buildings, windows, 
&c., common wood battens about 2 x $ іп. are used, to which the 
patent insulators are loosely screwed about 18 in.apart. The wire, 
which is preferably, for reasons of rigidity, stout galvanised iron or 
copper wire, is laid through the grooves in the insulators, the whole 
being then firmly tightened up. The patent insulators are made во 
that they can be used either way up, to allow of the water dripping 
off them, also when fixed in asuspended position. After the battens 
are thus fitted, they are affixed to the building to be illuminated, 
and the wires connected to the supply. The lamps are then, by 
means cf the patent spring sockets, simply clipped on to the wires as 
closely together as desired. For horizontal lines lamps with straight 
Springs are used, whereas for vertical lines those with bent springs 
are employed to better advantage. 

The special advantages claimed for the system are low cost and 
rapidity of fitting up, material employed can be used again, the num- 


ber of lights can be increased, reduced, or entirely rearranged, lamp 

holders being dispensed with, and the system is weather-proof. It is 
interesting to note that at the Paris Exhibition the year before last 
80,000 of these lamps were in constant and successful use, and the 
effect at night with the 10,000 lamps around the Water Palace was 
very beautiful A list showing illustrations of many designs of 
shields, crowns, letters, and other illuminated devices can be 


Fic. 1.—CREMORNE SYSTEM. 


obtained on application to the firm. The system may be readily 
understood from'a glance at the accompanying drawing (fig. 1), 
and fig. 2 is a photographic reproduction showing buildings 


Еа. 2 —CnEMORNE SYSTEM, 


wired in this way. Those who are specially interested in the 
matter should pay a visit to Farringdon Road, where they will see 
the entire front of Messrs. F. S. & Co.’s large premises already 
figted up on the Cremorne system. 


^ — — uL:. 
The Flame Are Lamp. 


Tuis interesting novelty, which is being introduced by the UNIon 
ELECTRIC Company, LIMITED, of 151, Queen Victoria Street, E.C., 
was noticed in brief a few weeks ago in our columns; we give below 
a description of the arc, and of the feeding mechanism. 

The special features of the arc are its extraordinary length, and 
its position in what may We regarded as a miniature reverberatory 
furnace, by which the temperature is maintained at a high value, 
and the carbon vapour prevented from cooling. At the same time 
the “furnace ” forms a reflector, which throws down a large pro- 
portion of light which would otherwise be expended above the 
horizontal plane through the arc, and therefore would, in most 
cases, be wasted. А curious phenomenon in this lamp is the fact 
that a crater is formed in the negative as well as ia the positive 
carbon, во that when removed from the lamp, the two carbous can 
only be distinguished by experts; in consequence of this, prac- 
tically the whole of the globe surrounding the arc is brightly illu- 


598 THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,272, APRIL 11, 1902. 


minated, and as the carbons are provided with cores containing 
certain salts, the light is of a pleasant yellowish-white quality. 

Owing to the unusual length of the arc, special mechanism has 
been devised, giving a very long travel in striking the arc—about 
J in.; the arc is normally about ё in. in length, and is of a curious 
shape, somewhat resembling a coffin, or perhaps more like the bulb 
of a glow lamp. 

The lamp is differentially wound, and the feed depends upon the 
position of an armature moving in a curved path between the horns 
of the series-wound electro-magnet, which is placed horizontally at 
the top of the lamp, and the horns of the shunt magnet, which is 
placed vertically at the side, as shown in the accompanying diagram 
and elevation, figs. 1 and 2. 

As the current in the shunt coils increases, owing to the increased 
resistance of the arc, while, at the eame time, the current in the 
series coils diminishes, the armature moves in a downward direction 
and carries over the locking mechanism, which releases the four- 
armed fly-wheel from the detent, permitting the carbons to feed 
together a pre-determined distance, viz., the distance that is con- 
trolled by the movement of one tooth in the fly-wheel. 


Еа. 1.—DIAGRAM OF CONNECTIONS. 


The feed is made perfectly reliable by being controlled by gravity, 
the weight consisting of a large block of iron forming the upper 
carbon holder, and this is so arranged as always to pull the 
mechanism into such a position that, when there is no current on the 
lamp, the carbons come together. When the current is switched on 
the series coil draws the armature upwards, and opens the arc about 
4 to ß in. 

The rough adjustment of the lamp is provided by the ampere- 
turns in the coils, and the fine adjustment by placing a small washer 
upon an arm shown in the front of the lamp. In this way an arc 
of any desired resistance can be obtained. . 

The mechanism is prevented from working too rapidly by an air 
dash-pot, shown at the back. The cables enter through porcelain 
bushes in an upward direction, and are fixed into side screw ter- 
minals, the positive terminal being connected by means of a flexible 
wire with the upper carbon holder. This flexible wire takes the 
form of aspiral, and is kept in position by the upper rod in front 
of the upper carbon. 


Fic. 3. 


The connection with the lower carbon is made through a wire in 
the rod, and then by insulated flexible, which is covered with glass 
beads. 

The upper and lower carbon holders are connected together by 
means of a chain which ensures, provided the carbons have the 


YI Wipe! 
Fig. 5.—Factory LIGHTED WITH PILLAR ARC Lamps. 


correct diameters, that the arc remains always in the same position, 
relative to the small fire-clay cap or reflector, 

The latter, which is ап important feature of the lamp, is fixed to 
а cross bar, and hasthrough ita hole but slightly larger in diameter 
than the upper carbon, the object of this being to enable a smaller 


Еа. 29.—FLAME Arc Lamp. Fic. 4.—PiLLAR Авс Lamp. 


carbon to be burnt. А secondary object is to obtain improved light- 
giving power, by throwing the rays in a downward and horizontal 
direction, this effect being greatly assisted by the brilliant white 
powder formed in the burning of the special carbons. 

This lamp, like all others of the same manufacture, is constructed 
so that the lamp rods and base plate are securely insulated from 
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the circuit by means of mica, and the lamp is additionally insulated 
by means of a porcelain ring by which it 1s suspended. 

The globe and its sleeve pass up over the rods of the lamp, and 
are securely locked into position by means of a link which fixes all 
the external parts of the lamp rigidly together, The wheel 
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mecbanism is most carefully machine-cut, and proportionable both 
in strength and wesring power, so that the lamp not only works 
well, but is very durable. 

The trimming of the lamp is exceedingly simple, all that is 
required being to clean the guide rods from the products of com- 
bustion and place new carbons of the correct length in place; the 
lower carbon holder being provided with а free motion enabling the 
carbons to be perfectly aligned. The globe, when lowered, is sus- 
pended by chains of hard copper links, which have been found more 
durable than brass. Fig. 3 shows the complete lamp, as it appears 
when burning. 

We gave the results of some tests upon this lamp compared with 
an open arc lamp in our issue of March 28th; the following data, 
which embody the foregoing, also show the comparison with an arc 
lamp of the enclosed type :— 

Direct current; C.P. mean (lower) hemispherical. 

OPEN ARC Lamp. 


FLAME Lamp. ENCLOSED ARC Lamp. 


Watts. C.P, Watts. c. p. Watts. C.P. 
300 1,320 287 610 300 330 
307 1,700 300 895 400 520 
515 2,125 503 1,365 310 710 


Inner cylinder only. 
RATIO OF FLAME TO ENCLOSED ARC, C.P. 


Watts. Flame, Enclosed. 
300 —300 4 | 1 
387—400 3:28 1 
515—510 3 1 


We understand that the lamp has excited much interest and 
elicited many inquiries. 

The “ Pillar " arc lamp, which we illustrate, is also one of the Union 
Electric Company's specialities. This, it will be seen, is supported 
from below, and the arc is inverted so as to produce, in combina- 
tion with a whitened ceiling, the well known advantages of perfect 
diffusion and absence both of shadow and of dazzlement.“ The arc 
is entirely concealed from the eye, and the absence of devices for 
the suspension of the lamp is an important advantage; trimming 
is easy, and as the lamp can be fixed much lower than would be 
possible were it suspended, the light can be thrown over a much 
wider area of ceiling. Further, the whole of the reflector can be 
closed in with a glass cover, so that the arc can be used with perfect 
safety in spinning and weaving mills or other places where highly- 
combustible materials are dealt with. The wiring is done from 
below, through the pillar. One of our figures shows the arrange- 
ment of the lamps in a factory with a saw-tooth " roof. 


Fairyland ? Illumination. 


Tus “Fairyland” system of electrical illumination (patented 
and registered) consists of either two separate cables, or a 
twin cable, to which are attached, at any distance apart 
from one another, holders specially designed for the pur- 


es 


“ FAIRYLAND ” DEVICES. 


se. This holder is generally fitted to take the ordinary B.C. 
mps, that being the standard for this country. Where decorative 
effcct is desired, japanned reflectors in various art colours are 
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employed, and then by using a wholly or partly coloured lamp, 
according to the colour of the reflector, a beautiful effect is stated 
to bs obtained. The pretty colours employed in the reflectors are 
considered to render the system attractive by day. In fact, it is 
said that drapery or flag embellishments are unnecessary with it; 
and as there are no celluloid or artificial flowers, the system is prac- 
tically fireproof. The holders are fixed on by the makers (the 
IMPERIAL LIGHTING Company, 13, Gate Street, Holborn, W. C.), thus 
saving contractors’ time, but arrangements can be made by which 
contractors can fix them on themselves if desirable. The lamp- 
holder plungers are direct connected to the cable, there being no 
“Т” jointing or looping in. After the plungers are connected, 
the back of the holder is filled in with boiling bitumen, which 
thoroughly insulates and seals the connection. А soft rubber ring 
of special construction is inserted into the cylinder before the 
lamp is put in, во that when the lamp is inserted this ring is com- 
pressed, making a tight joint, eomething similar to a stopper in a 
mineral water bottle. The makers claim for the “ Fairyland” 
Bystem simplicity, beauty, and low cost; further, as ordinary B.C. 
lamps are used, they can, of course, be used afterwards on the 
ordinary lighting circuit, as a little methylated spirit will remove 
the stain from the lamps. "The holders can be used for a variety of 
purposes, such as shop windows, ships, mines, or, in fact, anywhere, 
as it is the company's intention to make a plug to which a flexible 
cord can be attached for insertion in the holder, thus making an 
ordinary drop pendant. This arrangement will come in very handy, 
especially for shops where a long row of lights over the counters is 
the rule, because when the shades ou these drop lights require 
cleaning, they can all be unplugged, taken away, cleaned, and then 
replaced. For illuminating small buildings the 8-in. reflectors are 
used, but for large buildings, bridges, ships, and streete, it is pre- 
ferable to use the larger sizes (12 in. and 10 in.), and space them 
further apart. As there is very little dead weight, very long spans 
can be made. 


The following firms have been appointed wholesale agents for 
this system, and consequently electrical contractors and all who are 
allied to the trade can obtain the material through them just as well 
as from the Imperial Lighting Company :—Messrs. Veritys, Limited, 
Messrs. Edison & Swan Electric Light Company, Messrs. J. Milne 
and Sons, Limited, Messrs. D. Hulett & Co., Limited. 


— — 


Coronation Lampholders. 


IN view of the coming Coronation festivities, the ELECTRIC AND 
ORDNANCE ACCESSORIES Co., LiMITED, of Stellite Works, Cheston 
Road, Aston, Birmingham, are making a speciality of an incan- 
descent lampholder, for which are claimed the merits of cheapness, 
reliability and safety. Below is an illustration of this holder. It 
is fitted with spring contacts, the porcelain is of the "S" type, the 
terminal blocks are perfectly insulated, and the wiring is easily and 
securely done. The holder has three projecting feet, pierced to 
enable it to be attached to the board carrying the device to be 
lighted. It is a simple and effective article, and Coronation con- 


ELECTRIC AND ORDNANCE LAMPHOLDER. 


tractors who are interested in lighting fittings should communicate. 
with the company. Amongst other articles, this firm is also putting 
on the market a new balance weight with a brass body of nea: 
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design, which is very attractive in appearance. A china thumb 
switch in black and cream china, having double contacts and a 
quick-break, is also being manufactured by the Electric and Ordnance 
Accessories Company. 


Thursfield’s Electric Light Fittings. 


Messrs. C. J. THURSFIELD & Co, of 10 to 13, Cecil Street, 
Birmingham, recently brought out a supplementary catalogue of 
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their early English designs, repoussé work and other fittings for 
electric lighting, an exhibition of which may be seen in London at 
their showrooms, Colonial Buildings, 59, Hatton Garden. The 


character of the work (hand-wrought repoussé) and design of 
fittings manufactured by them lend themselves more effectively to such 
finishes as antique brass, oxydised copper or silver. We give a few 
illustrations of selected designs. Fig. 1 represents a 4-ft. electrolier 
with hand-wrought scroll work which is made in antique brass or 
rich gilt colour, or of oxydised silver. A hand-wrought lantern 
(4 ft.) appears in fig. 2; this can be supplied with solid link chain, 
or with patent hollow link chain for enclosing flex. Among many 
very pleasing designs of pendants is the one shown in fig. 3. Judging 
from the general appearance of the fittings which are included 
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in this catalogue, Messrs. Thursfield are turning out some most 
excellent designs, and all being after the form ofa coronet, they are 
very appropriate for the present season. 


Wooden Switch Blocks. 


THE accompanying figures illustrate some of the various types and 
sizes of wood blocks kept in stock by Mr. W. MipprEMiss, of 
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Nestield Street, Bradford. These are made of teak, walnut, oak, 
mahogany and pitch pine, polished, and of white wood, enamelled 
or plain. They are recessed at the back, dovetailed at the corners 
when not made in one piece, moulded on the edges and with 
rounded corners. The “А” pattern (round) із 2 in. thick, with а 
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recess 2 in. diameter x § in. deep; the " B" pattern is 14 in. thick, 
recessed 23 in. x ; in.; the square blocks attain larger dimensions. 


MIDDLEMISs Woop BLOCKS. 


The blocks are of English manufacture, and, judging by samples 
received, are of first-rate workmanship and finish. 


SIMPLEX D.P. Fusr Box. 


Simplex D. P. Fuse, Box. 


Tux split fuse box illustrated below, has just been broug':t out and 
patented by the SIMPLEX STEEL CONDUIT Company, LIMITED. It 
was primarily intended as a D. P. main fuse for small electric light 
installations, but it is also suitable for use on power circuits, arc 
lighting circuits, &c., and in any position on an installation where 
а separate fuse is necessary. At present the company are making 
three sizes, viz., to carry 5, 10 and 25 amperes. As the above figure 
shows, the fuses are mounted on separate porcelain bases, and enclosed 
in a substantial "Simplex" box of the ''split" pattern. "They are 
wellseparated by a stout ebonite fillet, running up the centre of 
the box, and inside the cover is fitted я sheet of insulating fibre, 
which, when the cover is screwed down, fits tightly round the 


interior of the box, thus thoroughly insulating the live parts. The 
company's spring clip fuse bridges are used, and the fuse box 
presents a neat and workmanlike appearance. Full particulars can 
be obtained from the company. 

It is claimed by the company that for the electric wiring of 
temporary installations in connection with the Coronation illumina- 
tion work, the “Simplex” conduit system is an effective and in- 
expensive method of protecting wires and cables from injury. The 
ease with which an installation can be erected on this system, and 
also the simplicity of its “ de-erection," are factors in its favour for 
adoption in temporary lighting work. On account of its adapt- 
ability, and the large and assorted number of fittings and accessories 
which it comprises, the system lends itself to many attractive and 
ornamental arrangements of lights. Special illuminating devices 
can be easily worked out with a little consideration, and the labour 
required in erection is very low. 


Nernst Lamps. 


THE Nernst lamp, which has created considerable attention ever 
since its invention became public, has at last been brought on the 
market by the ELECTRICAL Company, LIMITED, of Charing Cross 
Road, W.C. The price list containing a description of the lamp, 
will be found very interesting. The main advantage claimed for 
the Nernst lamps is an enormous saving in energy. Another 
advantage which will be greatly appreciated during the coming 
season, on account of the illuminations which will be required, is its 
great brilliancy. The Nernst lamps, therefore, are a most effective 
substitute for enclosed arc lamps. They combine efficiency and 
neatness with a brilliancy which is unequalled by almost any other 
artificial light. They do not require re-carboning, and produce a 
minimum of heat, while they are equally suitable for either indoor 
or outdoor use. The power consumption per candle-power is stated 
to be considerably less than one-half that of an ordinary incan- 
descent lamp. We learn that the Electrical Company, Limited, 
have a very good stock of direct current lamps of all voltages 
between 100 and 250 volts, ranging from 59 to 168 c.r. 
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NERNST LAMP. 


The illustration shows the complete lamp in half its natural size. 
It is so constructed that it can easily be connected to any 
bracket, or screwed to a pipe through which the wires run. Any 
further information can be supplied by the Electrical Company, 
Limited, of the above address. 


Electrically Illuminated Letters. 


WE illustrate a couple of designs which have been specially got out 
for Coronation purposes by Mgssrs. О. BEREND & Co., of Basinghall 
Avenue, Е.С. Fig. 1 represents a shield which they make 3 ft. 6 in. 
high, but larger ones can be made, if required, to customers’ 
specifications. Fig. 2 needs no explanation. The letters are made 
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entirely of metal, no wood being employed, and their great feature 
is to secure economy of current consumed, the lamps being so 
distributed that only the smallest possible number is required for 
effectively illuminating the entire letter, and the effect being increased 


Fic. ,1.—BEREND SHIELD. 


by reflection. Each lamp is enclosed in a watertight fitting. Small 
bulb lamps must be used for the S.E.S. holders of the fittings. The 
lamps are wired in parallel, and for up to 250 volts. The wiring is 
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Fic. 2—Prnrxp DEVICES. 


cncased in the back of the letter, {he two ends only projecting for 
connecting the letter to circuit. Each letter forms a self-contained, 
watertight, well insulated and substantial lantern. The inner 
surfaces of the letters are japanned white enamel, the outer surface 
in red enamel. 


— — ——— —— — — 


The Micaylorlite Reflector. 


Turs ingenious device, which has previously been briefly noticed in 
our columns, consists of four mica wings attached to a brass collar, 
Which can be slipped over the neck of any ordinary incandescent 
lamp, so that the wings form a four-sided reflector. The peculiarity 
of the reflector is that it is highly transparent, so that the filament 


is clearly visible from the sides through the mica; but when the 
lamp is viewed end-on, as in our illustration, the reflections from 
the inner sides of the mica vanes give, with the filament itself, the 


MICAYLORLITE REFLECTOR. 


appearance of five filaments, ana produce a brilliant effect. The 
effect is heightened by the use of coloured lamps, suitably disposed ; 
and as the reflector is heat and weather proof, and requires no 
modification of the lamp or holder, it ought to be in considerable 
demand for illumination displays. It is made by Messrs. TAYLOR 
AND Co., of 19, Hatton Garden, E.C. 


Jolinson's Distribution Board. 


TRE Johnson safety distribution H.V. board has been designed and 
manufactured to meet every requirement of the Institutions and fire 


— 


OPEN. 


JouNsoN's Sarety DISTRIBUTION BOARD. 


office wiring rules. Its special features are that there are no 
metallic parts exposed, and each section being absolutely inde- 
pendent, any separate section may be wired while the board is 
"alive." 16 has visible fuses, but these are so arranged that it is 
impossible for them to blow in sympathy. Accidental “shorting” 
is claimed to be impossible. Wiring is easily done, and is quite 
impervious to moisture; there is no “ bunchiag " of wires, and all 
bare ends of wires (including mains) are capped. 

The following are the directions which have to be followed for 
wiring :—All the fuse carriers have to b» removed; when the hold- 
ing-down screws of the first and last porcelain blocks are taken out 
these two blocks will swing forward, aad the binding screw at back 
of the porcelain is then removed. The distributing terminal being 
taken out, clear off to a shoulderthe insulation of the feeder con- 
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ductor sufficiently far back to allow the bare wire to go to the bottom 
of the hole in the terminal. The rubber strip has to be wrapped round 
neatly so that the junction between the terminal and the insulation is 
well covered, and the joint thus becomes waterproof. The slack should 
then be coiled up, and should be sufficient when payed out to allow 
the porcelain to come well forward. The terminal is then replaced 
in the porcelain recess, and so on, all sections of the board being 
wired in the same manner. The lower sections are wired in the 
game way, but the feeder wire should be led between the porcelain 
blocks of each section, under the small separating roller and over 
the battens. The mains are kept behind the battens and attached 


to bus-bar terminals at the end of each pole by the binding screw. | 


It is claimed that a board so wired will give a good test evenin a 
damp position after standing for 12 months. These boards are to 
be obtained from the ELECTRICAL Company, LIMITED, of London, 
the ELECTRICAL TRADES SUPPLY, Lrmirep, of Birmingham, Messrs. 
Wuanaw & BORLAND, of Leeds, and other firms in provincial 
cities, also in Scotland and Ireland. 


Rieter's Electrical Brake Dynamometer. 


THE dynamometer here illustrated is of the electrical absorption 
type. 16 consists of a magnetic system of two or more poles 
arranged so-as to be capable of rotating through a small angle and 
mounted on ball bearings to reduce the frictional resistance to а 
minimum. This magnetic system may be excited by a dynamo or 
set or accumulators, the latter being preferable where very great 
accuracy is required. A cylinder of iron surrounds the poles. When 
this is driven by the power which is to be measured, eddy or 
Foucault currents are generated in the iron ring, and these currents 
exert a braking effort which tends to stop the rotation of the 
ironcylinder. By suitably varying the excitation, the dynamometer 
may be made to absorb the exact power required. The mechanical 
work is transformed first into electric energy and thence into heat, 
this heat being dissipated in the surrounding air by the rotating 
ring. The magnetic field is furnisbed with two levers carrying 
movable weights which serve to measure the power absorbed, after 
the manner of the Prony brake. The advantages claimed for this 
form of brake are, that since the power is absorbed electrically, there 


is no frictional resistance, and consequently there is no possibility . 


of “seizing,” and no violent vibrations of the lever occur. Another 
advantage is that no artificial cooling is required. The accuracy of 
this dynamometer is believed to be much greater than that 
obtained with any purely mechanical form of brake. A 35-Hl. p. 
dynamometer, tested by Prof. Weber, of Zurich, measured from 
5—10 н.р. with a precision of 1 per cent., from 10—20 н.р. with а 


RIETER ABSORPTION DYNAMOMETER. 


precision of 03 per cent. to 03 per cent., aud from 20—25 n.r. with 
a precision of 03 to 02 per cent. Th: dynamometer is the 
invention of Mr. E. H. Rieter-Bodmer, of Konstanz, Germany, and 
it is manufactured in England by the NEWTON ELECTRICAL WORKS, 
Listen, Tau оп. 


Johuson's Patent Lamp Cap. 


THIS cap has been devised to meet the demand for a really efficient, 
quick, and inexpensive method of electric lighting for temporary 
purposes, and is being supplied by Mrssrs. JOHNSON & Firzen, 13, 
Cambridge Parade, East Twickenham. It consists of a china cap 
having two grooves in which are the contacts, which are separated 


by a china wallrising above the level of the cap. Over the grooves 
passes a fibre cap slotted to fit over the insulating china wall. In 
the centre of this insulating wall a small square hole is made. 
When the wires have been laid in the grooves the fibre plate is 
slipped over and held in position by a small plug cr cotter passed 


JOHNSON Lamp Cap. 


through the hole in the insulating wall. The method of connecting is 
as follows:—The conductors are bared for а length of about 4 in., 
and a small piece of lead foil is rolled round to make a perfect 
contact; or another method is to have a small V spring on the 
lead and so press it against the wire. The lamp is held rigidly in 
position by the fibre plate and cotter. Where straight lengths of 
lamps are required, thin strips of wood can be used slotted to 
receive the china wall,and the lamp can be fixed by passing the 
cotter under the strip of wood. By this method temporary lighting 
can be quickly and cheaply executed. 


Ediswan Electrice Light Fittings. 


Tue Epison & Swan Company are now showing, at their London 
and provincial showrooms, a larze variety of the latest designs in 


EpISWAN CORRIDOR FITTING. 


artistic electric light fittings. The fittings are of the highest quality 
material and finish, Among them is a type of fitting specially 
adapted for bedroom use, for fixing over the dressing table. It is 
executed in the style known as VArt Nouveau, and the fitting is 
very suitable for present-day decorations. On p. 604 we illustrate a 
combination standard and bracket, the many uses of which will be 
at once apparent. The illustration shows the fitting attached to a 
bedstead. It is fitted with an effective knuckle joint at the base 
and also at the nipple, and can thus be adapted to any position 
desired. The fitting can be supplied in any finish. Hammered 
metal fittings are now coming rapidly to the fore, and the Edison 
and Swan Company make a speciality of this class of metal work. 
They have an extensive variety of this style of fitting in their 
various showrooms. A specimen is shown on the next page Гог tue 
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corridor such a fitting as we show on page 603, seems very suitable. 
The cbain completely hides the wires from view, and the workman- 
ship and finish are of the best. 

The Edison and Swan Company are also showing a large number 
of illuminating signs and devices suitable for decorations, &c., on 
the occasion of the Coronation. The designs are too numerous to 
admit of their being fully described here, but a visit to the company's 
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EpIswaN HAMMERED METAL FITTING. 


showrooms will prove that due attention has been given to illu- 
minating appliances and devices for this auspicious event. 


Rubber Sleeves for Lampholders. 


THE accompanying illustration shows a rubber sleeve for incan- 
descent electric lampholders, invented by Mr. SAMUEL MILLER, of 
Camden Town, and being sold by the General Electric Company, 
(1900), Limited. This article is designed to effect the protection 
of lampholders when used in the open air or in damp places, and it 
is, therefore, clear that it may be of some service in connection 
with electrical illumination work during the next few months. As 
the sleeve engages directly on the glass of the lamp, it prevents 


rain or damp air penetrating into the interior of the lampholder, 
and so prevents short-circuiting. As may be imagined, it is a quite 
inexpensive affair, and fits over the holder as a close-fitting skin. 


Electric Lamp for Photographic Dark Rooms. 


Nowapays red-coloured electric lamps are largely used in the dark 
rooms of photographers, their convenience, as compared with gas 
or oil lamps, being very great. One of the drawbacks to the usual 


Ld 


red-coloured lamps, however, is that when a white light is needed, 
one has to have either an ordinary incandescent lamp at hand to 
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ELECTRIC LAMP FOR PHOTOGRAPHY. 


substitute for the red one, or otherwise to have two lamps installed, 
one red and one white, with their respective switches in the dark 
room. Red lamps, too, are of course much dearer than the ordinary 
white ones, so that their renewal may become a costly item. In the 
new lamp recently introduced by Messrs. Siemens & Halske, of 


EDISWAN COMBINATION STANDARD AND BRACKET. 


Berlin, and of which illustrations are given herewith, photographers 
will find a useful combination of a white and red lamp. The lamp 
itself (fig. 1) is made with a colourless cylindrical transparent bulb, 
the exterior of its socket being screw-threaded. Fig. 2 shows a 
red-coloured glass bulb of the usual form, the open end of which 
is fitted with a screw-threaded piece, by means of which it can be 
quickly fixed over the white lamp, as shown in fig. 3. Thus the 
new lamp can fulfil all the functions of the usual two lamps, as, when 
a white light is required, all that need be done is to remove the 
outer red bulb. There is, also, the additional advantage that, when 
the lamp requires renewal, it is only necessary to purchase an 
ordinary white one of cylindrical form. The lamps are made with 
both screw and bayonet methods of socket attachments and for 


Fig. 4.— Knur KA & JacoBy BATTEN LAMPHOLDER. 


various voltages and candle-powers, and are being placed on the 
market by Messrs. Кворка & Jacoby, of 61 62, Watling Street, Е.С. 

The same firm is stocking for the Coronation illuminations 
a new form of bayonet lampholder, of the simplest possible 
construction, and easily attached to battens for the formation 
of special designs. The holder is illustrated in fig. 4, while 
fig. 5 shows its application to the design of a crown; similar 
designs embodying the letters E R, &c, can be built 
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up, or obtained already fitted, with or without lamps, from Messrs. 
Krupka & Jacoby. Large numbers of these, we understand, have 
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been supplied to Burton-on-Trent, Plymouth, &c., for the coming 
celebrations. 


New Switches. 


Мв. Н. О. FARRELL, of 106, Princess Street, Manchester, is manu- 
facturing some new switches, of which a few details follow. Fig. 1 
shows a main switch, in which there is a terminal contact at each 
end of the movable blade, which is pivotted to, or adjacent to, one 
of them. A disadvantage usual to this type is that a firm rubbing 
contact at the pivotted end interferes with the free movement of 
the blade, 80 that excessively powerful springs have to be employed 
to obtain a quick-break, and these springs have to be almost neces- 


— H.O.FARRELI 
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sarily of a type that is inoperative at intermediate positions. 
In his switch Mr. Farrell claims to have overcome these objections. 

The movable blade is made up of two springy strips of brass, 
attached side by side in such a manner, that compression at one end 
of the blade tends to cause expansion at the other. This blade is 
adjusted so that when it is at the “off” position it is an easy fit in 
the jaws of the slotted contact to which it is pivotted. When the 
blade is moved to the “on position, as soon as the end enters the 
jaws of the other contact, the compression causes.a strong rubbing 
contact at the pivotted end. In opening the switch, immediately 
the blade is clear of the jaws. of one contact, the pressure is entirely 
relieved at the other, allowing the spring to nct effectively. An 
advantage of the design is that, should a spring at any time require 
renewing, it can readily be replaced without dismounting or taking 
the switch to pieces. Another feature is that the blades are 
adjustable, so that the contact pressure can be varied, or wear 
taken up. 


Figs. 2 and 3 illustrate Farrell’s tumbler switch. This is of the 
usual tumbler type as regards the movement of the bandle and 
general external appearance, but the internal mechanism is an 
entirely new departure, aud is claimed to possess distinct advan- 
tages. The contact bar is attached to a cylindrical piece of china 
with a spiral groove along its length. The action of the switch is 
as follows:—In moving the handle piece to the '* on " position, an 


Еа. 2. 


extension of it engaging in the spiral groove forces the cylinder to 
rotate until the contact bar es connection with the terminal 
contacts. (See fig. 2.) In breaking the circuit à spring rotates the 
cylinder a half-circle, bringing the contact bar round to the side 
removed from the terminal contact, as shown in fig. 3. This is a 
“ snap off action, independent of the speed at which the handle is 
moved. The maker claims the length of the break to be greater 


Fio. 3. 


than in any other switch of the same size, and that the china body 
of the cylinder intervenes across the path of any possible arc, except 
between the terminals themselves. The parts are few in number, 
simple aud strong, and we are informed that the device has been 
severely tested as to durability with most satisfactory results. 


Folding Scaffolding for Wiring Work. 


THE latest improved tclescopic folding scaffolding which is being 
made by Mr. J. H. Heataman, of Rectory Road, Parson’s Green, 


HEaTBRMAN LADDERS. 


S.W., may be of great service in connection with the wiring of 
building exteriora for the forthcoming illuminations, and renders 
the rigging up of old-fashioned scaffolding quite unnecessary. The 
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scaffold all folds up and detaches as well as adjnsts at different 
heights, while the trestles may also be used detached from the 
ladders. We understand that Mr. Heathman has already supplied 
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HEATHMAN SCAFFOLDING. 


a set of 50 ft. height for the Hackney Empire Theatre, a 30 ft. set 
for the Bow Vestry Hall, and a 40 ft. set for the Great Central 
Hotel. 


Sheffield Cooling Tower. 


Mr. ARTHUR KOPPEL, of 27, St. Clement's Lane, E.C., the 
British agent for  Balcke's patent condensing and water- 
cooling plant, has erected for the Sheffield Corporation Elec- 
tricity Supply Department п wooden fan-draught cooling 
tower capable of dealing with 180,000 gallons of water per hour. 
There are four fans, each one supplying draught to a walled-in 
compartment ; they are drivenin pairs by two shafts which run right 
through the tower. These fans are 10 ft. diameter, and run at 
180 revolutions per minute. The shafts are driven by belt from two- 
phase 50-period motors running on a 200-volt circuit. There are 
two motors, each of 30 B. H. p., built by the British Westinghouse 
Manufacturing Company, Limited, each motor driving two fans. 


BALCKE’s CooLinG TOWER. 


There is also a centrifugal pump by Gwynne & Co. to lift the water 
36 ft. into the distributing trough. This pump is driven by a 
75-B.H.P. motor of the same class. It is thought that, 
but for this cooling tower, the works would have been 
unable to cope with the demand during the very dry season which 
was so prevalent up in Lancasbire and Yorkshire last summer. The 
tower is built entirely of wood, the main uprights being 8-in. square 
pitch pine. The arrangement for equally distributing the water 
over the whole surface of the tower is ingenious. The tower is 
arranged so that it can, on small loads, be run with natural draught, 


flap boards and doors being built into the fan casing which 
can be opened and closed accordingly. The matter of rain from the 
excessive vapour bas been to a large extent modified by carrying 
the tower higher above the troughs than has been the general 
practice; and there are a number of rows of baffle boards through 
which the vapour has to fight its way, thus losing much of its 
dampness. Another point to be mentioned in connection with this 
tower is, that the whole has been built over an existing cooling 
pond, the girder foundation work being slung from side to side of 
the pond with spans of 30 ft. The girder work in itself is a difficult 
mechanical construction, considering the slack state of the earth 
prevailing in that part. The weight of the tower when at work 
being 90 tons, it is claimed to be quite a unique achievement. The 
foundations were built by the electricity works employés to drawings 
prepared by the engineer and the contractor. 


Portable Electric Drill. 


THE LAHMEYER ELECTRICAL Company, LIMITED, New Oxford Street 
W.C , are supplying portable electric drilling machines for drilling 
castings or heavy machinery. They are built in two forms, viz. :— 
(1) Motor and drill separate, coupled by means of flexible shaft or 
telescopie spindle with two universal joints; (2) Motor and drill 
combined, for drilling vertically, the drill being driven by means 
of belting. 

Other drills for special purposes or for outputs which are not 
sp2cified in the company's recently-issued list can be supplied. 
The complete equipment consists of a motor and trolley, connecting 
spindle and drill. The drill consists of a pillar with base cross bar, 
tool-holder and the drillitself; the necessary gearing is completely 
enclosed (see illustration) The pillar can be supplied with 
different forms of bases, either plain, or provided with screw nut 
bar and tightening device, as shown; the cross bar can also be. 
arranged so as to be movable, enabling the drill to be fixed at any 
angle to the upright pillar. 

The motor, completely enclosed in a cast-iron case, is fixed on a 
trolley, on which are also fixed the starter, cable drum with six yards 
of flexible cable, plug switch, D.P. fuse and the necessary gearing 
for driving the connecting spindle between motor and drill. By 


La4HMEYER ELECTRIC DRILL, 


means of а lever and clutch coupling the gearing can be changed 
whilst the motor is running, from a ratio of 1:4 (01:8. When the 
lever is in the middle position, the spindle is disconnected; on 
turning to the right or left, the spindle revolves slowly or quickly. 

The trolley handle can be used in the ordinary way for moving 
the trolley from place to place, and when placed vertically the 
troley can be suspended from a crane or blocks, &c. "The tele- 
scopic spindles are made of best steel, the universal joints been 
hardened. These spindles are capable of transmitting the power 
even at wide angles from the horizontal. The shortest lengths of 
the spindles are 48 in. and 53 in. When drawn out the lengths are 
73 in. and 80 in. 


Richardson Are Lamp. 


Мв. А. W. RICHARDSON, of Skew Bridge Works, Patricroft, near 
Manchester, is supplying open and enclosed arc lamps, which he 
claims to possess all the essential features of a first-class lamp, but 
to be produced at a low price to compare with foreign makes, 
special machinery, tools and appliances enabling this to be done. 
Fig. 1 shows the mechanism of the I.R. non-focussing type, which 
is simple and sound in construction. It is a differential direct- 
acting arc lamp, having a simple yet very positive and sensitive 
feeding arrangement which acts upon the carbon direct, all com- 
plications such as racks, rods, chains, &c., being entirely dispensed 
with. This feeding arrangement is actuated by a pair of solenoids 
of large area, the cores of which are attached to a rocking lever, 
which works the centre tube to which the feeding gear is fixed. 
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This gear is fitted in a box below the lamp bottom plate and so pro- 
tected. The whole is constructed of a metal which will withstand 
the action of the atmosphere, and not corrode away. Every possible 
precaution has been taken to provide against the carelessness of 
attendants. The remains of the positive carbon is used in the 


negative, therefore there is only one waste end instead of two. 
Being very short over all, the lamp may be used in low buildings. 
The lamp is specially suited to shop lighting, and for workshops or 
foundry work. Fig. 2 is an outside view of the same lamp. Fig. З 
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illustrates the maker's enclosed long-burning arc lamp for direct 
current; it has been designed and constructed on the same 
lines as the I.R. non-focussing type. All of the lamps are suitable 
for temporary lighting, the non-focussing open type lamp more 
especially. 


The Scott & Mountain Engine-Type Generator. 


THE illustration represents Мезѕвѕ. Ernest Scorr & MoUNTAIN'S 
latest type of generator for direct coupling to high-speed or slow- 
speedengines, this type of generator being constructed in all sizes. 
It will be noticed that the armature is of the sk Мед drum type, 
with formei-wound embedded conductors, the conductors being 
mid in the slots after being carefully insulated, The core is com- 


posed of steel plates of high magnetic permeability mounted upon 
& cast-iron centre with driving slots; cast-iron cramping plates are 
fitted at each side, which not only keep the core plates in position, 
but also carry the ends of the armature conductors. 

The commutator is of hard-drawn copper insulated with mica, 


Tue Scorr & MOUNTAIN ENGINE-Tyre GENERATOR. 


and is mounted on a centre which is bolted direct to the 
armature core, so that the whole is positively driven, and the 
spindle can be removed if required. The magnet frame is of 
steel, with internal poles; this type of machine is made with 
four poles in the small size, and up to 16 poles in the larger 
sizes. The poles are cast separate from the yoke, so that they can 
be withdrawn sideways, and the magnet coils removed if required, 
the poles being secured to the yoke by turned steel bolts. The yoke is 
in halves, so that the top half can be removed to expose the armature. 
The brush gear is supported by brackets bolted to the yoke, and the 
ring supporting the brush-holders is rotated in these by means 
of a screw and handwheel. The brush-holders are of special 
design to take carbon block brushes, and each is fitted with springs 
to vary the pressure of the carbon block on the surface of the 
commutator, and also with vertical movement, so that any wear of 
the commutator can be taken up. These generators are designed so 
that the temperature rise after a run for six hours at full load will 
not exceed the temperature of the surrounding atmosphere by 
more than 70° F., and the machines are capable of withstanding 
an overload of 25 per cent. for two hours, or a temporary overload 
of 50 per cent. for short periods without adjustment of brushes. 


Electric Light in St. Paul’s Cathedral. 


Tun most important and costly installation of electric lighting 
fittings in this country, we believe, is that which is now in progress 
in St. Paul's. At present only the choir has been completed, and 
this portion of the installation was appropriately inaugurated on 
Easter Day, after a preliminary trial at evensong on Easter Eve; the 
remainder of the work will be finished, it is hoped, by Whitsuntide 
—at any rate as regards the lighting of the dome and nave. 
It has been stated in the daily Press that the work 
has been delayed through the non-delivery of the fittings, 
but this is a mis-statement, as the latter are already within 
the Cathedral precincts, and are awaiting permission to erect. 
The choir is illuminated by six fittings, suspended from the roof 
by means of gilded tubular rods. Each fitting carries six incan- 
descent lamps for ordinary lighting, but, in addition, there are a 
number of lamps hidden from sight, which light up the upper parts 
of the fittings, and also illuminate the vaulted roof; the latter are 
controlled independently of the former. The fittings themselves 
are gilded, and are of very beautiful design and workmanship. 
Appropriately enough, the appearance of a crown is worked into 
the design. Eight pendant fittings will be required for the dome, 
and the nave will be fitted with lamps on standards. Various minor 
fittings for reading desks, &c., in the choir are also in use. We are 
unable, at present, to give illustrations of the apparatus, but we 
may note that the whole installation was planned and carried out, 
and all the fittings made at their works at Chiswick, by Messes, 
W. A. S. Benson & Co., LIMITED, 82 and 83, New Bond Street, W 
The major fittings were designed by the architect, 
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The Jandus Are Lamp Works. 


Owrxa to the growing demand for their productions, the Jandus Arc 
Lamp and Electric Company, Limited, found it necessary in 1899 
to extend the scope of their operations, and acquired the extensive 
premises in Hartham Road, Holloway, which they now occupy. We 
recently had the pleasure of visiting these works, of which the 
following is a brief description. 

The works were opened in July, 1899. The buildings cover an 


provided with two duplex feed pumps, and a large feed water 
heater. The engine only works up to its full power when 


driving а dynamo for lighting the shops, as well as the shafting. 
The latter consists of 381 ft. of 2-in., 23-in. and 4-in. shafting and 
takes 6:34 н.р. when the machines are idle, or roughly, 0:011 н.р. 
per foot length of 2-in. shafting. Special attention is given te 
the bearings and alignment of the shafting, and the engine is 
frequently indicated in order to keep them up to the mark by 
checking the power absorbed. 


TrsriNG Room, 


area of 15,000 sq. ft., forming three sides of a square, with a 
spacious yard for storage and loading carts, &c., and provide accom- 
modation sufficient for 300 men. The plant installed is sufficient 
for the manufacture of 12,000 standard lamps per annum, but the 
output could easily be increased to 20,000 lamps. 


An E.C.C. dynamo is used for lighting the shops, charging the 
storage battery, and testing arc lamps; two small dynamos are 
also provided, which are run in series for testing iamps on 
500-volt circuits. 

The arrangements for testing alternating current lamps are of 


LIGHT MAcHINE SHOP. 


In laying out the works, Mr. Adrian Jones, the works manager, 
went into the question of electrical driving, but found that, owing 
to the small amount of power required and the short distance over 
which it had to be transmitted, the balance of advantage rested 
unmistakably witha steam engine and shafting. A 50-n.r. horizontal 
single-cylinder engine, by Messrs. Galloway, Limited, was put down, 
with a Lancashire boiler of the same make. ‘The boiler house is 


special interest; owing to the difficulty of obtaining just what he 
wanted at a reasonable price, Mr. Jones designed a small alternator, 
and had it constructed in the works, The armature is of the iron- 
cored type, and the revolving field of the Kapp single-coil claw 
pattern. А small drop of E.M.F., with increase of current, was 
essential to success, and was satisfactorily secured by magnetically 
saturating the iron of the field magnet at all times. The alternator 
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is provided with stepped pulleys, to give five different frequencies 
from 40 to 100 cycles per second, and in order to obtain suitable 
voltages at each of these frequencies, without varying the excita- 
tion very much, the terminals of the stationary armature coils are 
connected with regulating switcbes in the test room, so that a 
greater or less number of them can be joined in series as required. 

Passing by the packing sheds, packing and oil stores, and 
the forge for tools, we cóme to the stores for castings and stamp- 
ings, comprising the heavy parts of the Jandus lamps in the 


HEAVY MACHINE SHOP. 


rough; every part is systematically numbered on the drawings, 
&c., so that no confusion can possibly arise in making out requisi- 
tions. A stock of no less than 50,000 globes is carried; these are 
mostly opalor opalescent, but a great improvement in the latter 
type has been effected by making them, not of glass containing 
foreign colouring materials, but of glass containing myriads of 
minute bubbles, so that the light is not absorbed, but dispersed, with 
trifling loss. 

The large test room and repairing shop comes next; this has 
been fitted up with the necessary switchbcards, using Nalder and 
Evershed instruments, and with a long arc-lamp testing bench. 
The latter is so constructed, that a set of instruments mounted 


nected voltmeter, so that sets of lamps can be tested at different 
voltages simultaneously, and on both a.c. and p.c, circuits. 

Testing transformers giving pressures up to 3,000 volts in steps 
of 200 volts, with plug switchboards, are provided ; these were made 
іп the Jandus works, as also are all the transformers and choking 
coils used with the lamps. The transformers are designed with 
considerable magnetic leakage, so as to act somewhat as chokers. A 
large stock of transformers is carried, but the extraordinary variety 
of frequencies in vogue is a very troublesome factor in this depart- 
ment. The choking coils are provided with cores whose position 
can be varied to meet requirements. The a.c. lamp is similar 
in most respects to the р.с. lamp, apart from the necessary 
modifications, such as the lamination of the iron core, &c. 

The automatic cut-outs made in the works embody several details 
of great interest; amongst these we may note the contacte, which 
are of carbon and silver—a combination probably unique, and found 
to be most satisfactory—and the slanting spring, which gives a prac- 
tically uniform pull over a very long range without taking up much 
room, and can be made of stout wire without becoming too strong. 

Another novelty, of no little importance, is a system of construct- 
ing the series coils of the lamps so as to be practically fireproof. 
This is accomplished by the liberal application of a special compos 
sition, and the result is that a standard lamp may be short 
circuited on 200 volts, the current rising to 25 amperes and the coil 
becoming practically red-hot—yet the latter is uninjured, The 
lamps are subjected to severe tests of this kind, being short 
circuited on 220 volts, and shunt coils being subjected to a P.D. of 
300 volts, 

The direct-current switchboard in the test room is fitted with 
apparatus for the control of three storage batteries, each consisting 
of 66 D.P. cells; these sets can be charged singly or two in parallel. 
Six ammeters and five voltmeters and a formidable array of plugs 
and switches provide for the use of all the voltages and combina- 
tions that can possibly be required. 

As will be seen in our illustration, a large number of finished 
lamp mechanisms of all the types standardised, as well as of trans» 
formers, choking coils, cut-outs, &., are kept in this room. Every 
lamp has to pass through a double series of prolonged tests, in the 
first of which all adjustments are made, while the second series 
constitutes a check upon the first, and renders it absolutely certain 
that no lamp shall leave the works unless it is in perfect running 
order. All these tests are fully recorded—a wise precaution. 

Passing the case-fitting shop, where a large store of finished parts 
is kept, we enter the heavy machine shop. Here, it is interesting to 
note, the limit gauge system is in use. All the gauges are made on 
the premises, the limits being fixed according to a system devised 


ASSEMBLING AND WINDING SHOP. 


upon a wheeled carriage can be run along the top of it; as it arrives 
at each lamp the instruments are automatically connected in circuit, 
so that the current and pressure readings for half-a-dozea lamps 
can be taken in half as many minutes, without interruption or 
variation of their operation for a moment. In addition, the bench 
is divided into sections, each equipped with a permanently con- 


by Mr. Jones. Great accuracy is essential in the construction of the 
lamps, and it is found that the accuracy attainable with capstan 
lathes is insufficient ; boring, tapping, &е., are done for the most 
part with special tools held in rigid holders. 

The light machine shop and the tool room form the subjects of 
two of our illustrations. Iu the tool room nearly all the tools used 
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in the works are made, as well as a variety of special jigs, some of 
which are very complex and costly. The latter are arranged so as 
to dispense with the use of a tilting table, the work being set auto- 
matically at the desired angles. The system of ordering tools is so 
arranged that the tool-room foreman is relieved of clerical work, and 
is able to devote practically the whole of his time to his proper 
duties. The picce-work system is adopted to a very large extent. 
Each man is paid weekly by time, until the batch of parts upon which 
he is engaged is finished, when he receives the additional sum due to 
him at piece rates. Men working “on piece" are not allowed to 
waste time in running about or in cooking meals, boys being pro- 
vided for these functions. "Thus the “load factor ” of the machines 
is kept up to the highest value—a principle of unimpeachable 
soundness. 

The remaining illustration shows the assembling and winding 
shop. A number of lamps with labels attached may be seen in the 
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foreground, and in this connection we may call attention to another 
instance of the extreme care and minute detail with which the 
works manager has organised the work. The labels are of three 
different colours, so as to show at a glance what is to be done to a 
lamp; when it is finished, and when tested; also the work slips are 
coloured to show three degrees of urgency, and there is a system of 
order cards by means of which the works foreman knows exactly 
what he has to give out, which jobs must have precedence, and so 
on, without loss of time. Thus the foreman is never in doubt as to 
finding work for a man who has completed an order. If no“ very 
urgent” orders are waiting, he gives out “early” or “stock” 
orders, according to the requirements indicated by the system. It 
is only by close attention to detail that commercial success can be 
attained, and the Jandus works form a conspicuous illustration of 
this truth, 


The Westinghouse-Bremer Lamp. 


PRACTICE in electric arc lighting has changed very little during the 
past few years, and until quite recently, it appeared as if the work- 
ing principles had arrived at a final standard. The majority of the 
many arc lamps placed on the market differ from each other only 
in mechanical details—in their striking and feeding mechanisms, 
&c.—they all work on one principle, and all give practically similar 
distributions of light from the arc, and require the same expendi- 
ture of electric power per candle-power of light. Quite recently, 
however, the British Westinghouse and Manufacturing Company 
introduced a new type of arc lamp which, both in its mechanical 
construction and in its working principles, is quite different from 
all others. 

There are two or three features exhibited by the light of the 
Westinghouse-Bremer lamp which are noticed at once, even by the 
most casual observer. The light is not of that cold bluish-white 
colour, common to most otber arc lamps, neither does it emanate 
from one dazzling, brilliant point as is usual in ordinary practice. 
The light produced by this lamp is decidedly warm in tone, there 
being а considerable proportion of red and yellow in the light 
emitted; there is no definite point apparent as the source of light, 
but the whole of the globe is evenly lighted, and the lamp simply 
appears as a luminous ball, diffusing from its entire surface a soft, 
warm light. There are no shadows or dark patches whatever on 
the lamp globe, and the shadows thrown by the light are not dense 
and black, since the light emanates from a large surface, and not 
from an exceedingly bright point. The globe is quite free of any 
length of carbon, slides, carbon-holders, &c., below the arc; con- 
sequently, there are no shadows projected on to the globe. The arc 
is situated in a fixed position at the top of the globe under a small 
reflecting hood. Both carbons project from above into this reflector 
for a distance of about lin. Neither of the carbons is vertical, they 
are inclined to each other at an angle of about 20? ; they are, how- 
ever, so nearly vertical that a gravity feed is utilised. The arc is 
horizontal across the two ends of the carbons; it is prevented from 
rising up the sides between the carbons, and is causcd to assume a 
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downward curve of a peculiar form between the ends of the carbons 
by an ingenious electro-magnetic arrangement. 

It will be seen that, owing tothe small angle between the carbons, 
the usual method of striking the arc by momentarily bringing the 
carbons together, and then drawing them apart to form the correct 
length of arc, is hardly practicable in the case of the Bremer lamp, 
since a long and uncertain fall and return would require to be given 
tothe carbons. The arc is started by an additional striking piece 
which, at the instant of closing the lamp circuit, is put forward 
across the two carbon ends, short-circuits them for an instant, and 
withdrawing, leaves the arc formed between the carbons. This 
striking arrangement works in conjunction with the carbon feeding 
mechanism ; the combination is simple, and works excellently in 
practice. Any tendency of the are to become too long, or any 
momentary break of the arc, is followed immediately by the moving 
forward of the striking piece, and the downward feed of the 


THE WESTINGHOUSE-BREMER LAMP. 


carbons, the arc being thus corrected and maintained normal and 
constant. 

The mechanism of the Westinghouse-Bremer lamp is of such a 
form that it can be depended upon to work correctly and definitely 
at all times. It is not affected by dust deposits, and does not 
require frequent lubrication and cleaning. 

On closing the lamp circuit, the wedge-shaped striking piece is 
moved forward by the upward motion of the armature of an 
electro-magnet, which also controls the carbon grips, во that the 
downward feed of the carbons follows close after the forward 
motion of the striking piece. The carbons thus feed down by gravity 
on to the striking piece, and an arc is formed between the striking 
piece and the carbons. "The coil of the striking electro-magnet is at 
once thrown out of circuit, the carbons are re-gripped and the 
striking piece withdrawn, leaving the arc burning between the two 
carbons. The downward feed of the carbons is graduated to a nicety 
by means of gravity-controlled contacts working in conjuaction 
with the striking electro-magnet. The action of feeding and striking 
works with equal facility and precision, whether the lamps be wired 
singly on circuits or whether there be a number of lamps in series. 
The carbons are so nearly parallel that the arc continues to burn 
steadily at a practically constant length for sometime. The carbons 
feed usually at intervals of about a quarter of an hour, and the 
effect on the light of the lamp when feeding is almost inappreciable. 

Two electro-magnets are so arranged that the centre of the arc is 
blown down between the carbon points and also projected 
towards the sides of the reflecting hood; a fan-shaped 
arc is the result, and, aided by the reflecting properties of the hood, 
the light is produced more in the form of a luminous ball than an 
intensely brilliant point, such as occurs in ordinary arc lamps. One 
of these arc-controlling electro-magnets is single-wound, and is in 
series with the arc; the other is compound-wound, having a coil in 
series with the arc and also a shunt coil coupled across the lamp 
terminals. The two windings are coupled so as to oppose each 
other. The series magnet is arranged so that one of ite poles just 
enters the hood between the carbons and above the arc. The two 
poles of the compound magnet are of semi-circular form, and 
encircle the lower outside edge of the reflecting hood; they are thus 
outside the carbons and below the arc. The effect of this magnetic 
arrangement on the shape of the arc can easily be understood, the 
downward centre “ draught " of the one magnet, combined with the 
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upward side “draught” of the other, tending to give the arc the 
peculiar and desirable fan shape just mentioned. 

As the arc continues to burn, the carbons are consumed, and 
the arc tends to lengthen, so that the lamp current tends to 
decrease; the effect of the &»ries magnet is, therefore, reduced, and 
the arc is allowed to ascend nearer the carbons. The series current 
of the compound magnet is also reduced, and its effect is further 
reduced by the increase in the current through its shunt coil, owing 
to the increase in resistance of the arc raising the pressure at the 
terminals. This weakening of the lower magnet reduces the 
lateral spreading of the arc, and, as it ascends the cone, following 
the carbons as they are consumed, it is just spread sufficiently to 
maintain its correct fan shape and respective position as to the 
sides of the reflecting cone at points of reduced diameters. It is 
claimed that this ingenious means of regulating the arc produces an 
absolutely steady light. 

The electrodes or carbons used in the Westinghouse-Bremer 
lamp are a feature peculiar to this lamp. They are not of carbon or 
graphite alone, but are composed of a mixture of carbon with cer- 
tain minerals, whereby the high light efficiency of the lamp is 
mainly secured. The presence of these minerals in the carbons 
improves the value of the light in three ways:—The vaporising of 
the minerals increases the brilliancy of the arc; the arc formed is 
of better electrical conductivity than that formed between elec- 
trodes of carbon alone, consequently a stable arc of long length is 
secured, giving the best diffusion of light; the mineral vapour con- 
densing on the inside of the cone and around the arc forms an 
excellent permanent snow-white reflector; and the colour of the 
light emitted is warm and pleasing, quite different from the cold 
bluish-white light yielded by an arc between pure carbon 
electrodes. 

The lamps are manufactured in sizes for various currents and for 
long or short hours of burning with one supply of carbons. The 
carbons are of various diameters to suit the different lamps. The 
lamps and the carbons are protected by patents. 

Such are the more important features of the new Westinghouse- 
Bremer arc lamp. There are other advantages which it possesses, 
such as, for instance, those which deal with the renewal of 
the lamp carbons. For this purpose there are no screws or clamps 
to manipulate, the globe has not to be removed, and the carbons 
require no adjustment, either for alignment or length ; the carbons 
are simply dropped into tubes from above; the tubes are large, and 
the carbons fall easily into position. Thuscarbon renewals can be 
put into the lamp whilst the lamp is in operation, and carbons of 
any length—even short, broken pieces—can be used, and there is 
no waste of carbons. But sufficient has been said to show that its 
design has been worked out with the idea of leaving no feature of 


the ordinary arc lamp unimproved. Practice bas demonstrated the 


complete success of these efforts, and the introduction of the 
Westinghouse-Bremer lamp marks an important advance in tke field 
of electric lighting. 


‘ELECTRIC TRACTION NOTES. 


(Continued from page 594.) 


Merthyr.—The Merthyr Electric Traction Company have 
given the D.C. notice of their intention to apply to the B. of T. for 
an extension of time until 1903 for the purpose of constructing the 
works authorised. E 


New Malden.—The U. D. C. is informed that the proposed 
L.U.T. line over Kingston Hill has been withdrawn. 


Newport (Mon.).—It has been decided by the Newport 
Electrical Committee to make every preparation to proceed with 
their scheme of reconstruction of the tramway system as soon as 
the Corporation Bill now before Parliament shall have received 
Royal Assent. The borough engineer suggests that Hadfield's man- 
ganese steel shall be used for the points, crossings and junctions 
throughout the lines, and that quotations for this work shall be 
obtained, and that for the lay-out line in the yard competitive 
tenders be obtained for manganese and crucible steel; that “anchor” 
shall be used as preferable to the ordinary flat plate; that various 
points and sections of rails shall be renewed, and that broken stone 
shall be used for the concrete to be laid under the setts. These 
suggestions have been approved. 


Oldham.—During the Easter holidays the cars running 
from Middleton to Chadderton and Castleton carried an immense 
number of passengers. These tramways were only opened on 
Thursday week, and in three days carried 60,000 passengers. 


Richmond—Hampton Court.— The L.U.T. track ів 
laid between Richmond Bridge and Twickenham, but sundry 
widenings have yet to be completed. Most of the posts are in 
position. 


Salford.—In connection with the tramways the new 
route between Weaste and Trafford Bridge was opened on Friday 
last. It is expected that the Sussex Street, Lower Broughton Road 
and Cliff lines will be ready shortly. It was hinted that there 
might be through running between Salford and Stratford in the not 
very distant future. 


South Shields.—The tramways question is still agitating 
the South Shields Council, and at their meeting on 2nd inst., the 
report of the Parliamentary Committee recommended tbat the 
South Shields, Sunderland, and District Electric Tramways Bill be 
opposed by petition to the House of Lords, and that the Committee 
have power to negotiate with the promoters of the Bill, if possible, 
to agree upon clauses for the protection of the Corporation, or if they 
think fit, to oppose the Bill before the House of Lords Committee. 
This suggestion was opposed by Mr. W. E. O. Scott, who thought it 
would be better if, after negotiations had been tried and failed, they 
had another meeting of the Council. He deprecated anotber expen- 
sive fight in London. Не wasof opinion that the Council did not 
occupy a strong position, seeing that their own Bill had been 
defeated in the town by a poll. It was not in the public interest 
that this Bill should be defeated. A warm discussion ensued, which 
was spiced with a good deal of personality, but eventually the 
Committee's report was adopted unamended. 


Spain.—The Medina—Zamora Railway Company is pre- 
paring plans for a projected electric railway between the Incio 
mines and San Estebau. The line will be a narrow gauge one, and 
is intended for the transport of ore from the province of Lugo to 
the port of Vigo. 


Sunderland.—The Sunderland Electric Tramways Com- 
mittee are experiencing some difficulty in regard to the transfer 
tickets which they issue, enabling the holder to pass from one 
section to another without further payment. The system is worked 
out roughly on the principle of a mile per 1d., and the system of 
transfers was instituted to allow a traveller who got on to the car in 
the middle of one of these 1d. sections to pass to the middle of the 
adjoining section. The Committee are finding, however, that there 
is a vast deal of cheating by the unscrupulous, and at the last Com- 
mittee meeting some figures were given bearing this out. It was 
shown that on the Hendon route on which the transfers are mostly 
used, during a certain period 127,000 passengers were carried, and 
the financial return was 8 4d. per car-mile. On the other hand, on 
the High Street and Hylton Road route, where few of these transfer 
tickets were used, the number of passengers carried in the same 
period was 126,000, and the money return 16 1d. per car-mile, or 
very nearly double that of the Hendon route. A suggestion was 
made to do away with the transfer system, but eventually the 
matter was adjourned. 


Switzerland. — The Oerlikon Maschinenfabrik, of 
Oerlikon, is reported to be in negotiation with the Swiss State 
Railway authorities for the experimental installation of electric 
traction on the Seebach— Wettingen railway, which is about 20 kilo- 
metres long. | 


Tipton.—An agreement bas been entered into between 
the U. D.C., the British Electric Traction Company, tbe Birming- 
ham and Midland Company, and the South Staffordshire Company, 
whereby, within two years, the tramways in the Council's district 
will be taken over and electrically equipped. The tramway companies 
are to pay the Council a lump sum (not disclosed) down and £150 
per year from the date of the agreement. There are also to be 
workmen's fares, and waiting rooms are to be provided, and 
if any damage is done to gas mains, the Council are to be 
entitled to full compensation. If the Bill before Parliament for 
dealing with the tramways which the Council are promoting is 
dropped, the tramway companies will pay the whole of the costs of 
promoting. At a meeting of the Council on Wednesday last week 
this agreement was sealed, and it was resolved to drop the Parlia- 
mentary Bill. 


West Bromwich.—The Т.С. has consented to another 
application by the South Staffordshire Tramways Lessee Company, 
for a further extension, but only for nine months, for the use of 
steam on their system. 


Windsor and Maidenhead.—The Light Railway Com- 
missioners further considered this proposed light railway scheme 
on Tuesday at Windsor, and the order was refused, the promoters 
not having sufficiently proved their case in the opinion of the 
Commissioners. | 


Worthing.—Tle General Purposes Committee is to 
report upon the best steps to be taken to obtain powers for the con- 
struction of electric tramways within the borough, and to such 
places adjacent thereto as may be deemed expedient. 


TELEGRAPH AND TELEPHONE NOTES 


Brightou Telephones.—A Local Government Board 
inquiry was held by Colonel Slacke, R.E., at Brighton, on 2nd inst., 
when the Corporation produced evidence in favour of an application 
to be allowed to borrow £45,000 for the establishment of a Tele- 
phone Exchange System with 2,000 subscribers. Major-General 
Webber was examined in support of Mr. A. R. Bennett's plans and 
estimatcs for the work. We uaderstand that the tenders actually 
received, together with other costs, allow the cstimate of capital 
expenditure per subscriber joined up to be placed at £19 6s., which 
gives an average length of 13 mile for each twin wire line. It may 
be interesting to mention the time that has elapsed between the 
date when it was decided to apply to the Postmaster-General for 
a telephone license and when a system has been constructed and 
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put to work. Thus, although Glasgow began to move in the ques- 
tion in 1896, the present Municipal Exchange, which has about 
4,500 subscribers, was only opened in August, 1901. Tunbridge 
Wells, which began its active canvass also in 1896, did not commence 
work until July last. Portsmouth discussed the question in 1897, 
and only last week was the ground being broken to commence work 
on the system, under the scheme for which the Local Government 
Board, held an inquiry in November, 1901. And now, the Corpora- 
tion of Brighton, which moved first in the matter so long ago as 
1898, was only last week ready to submit its proposals to inquiry. 


Durban Telephones,—The Corporation have instructed 
their electrician to report on the system most suitable for the town, 
they having acquired the plant of the Natal Telephone Company. 
He will confer with the Jobannesburg electrical engineer, so as 
to ensure, if possible, the adoption of a similar system for both 
cities. 


Glasgow Telephones.—The first year's operations were 
completed on the 2nd inst, and the convener of the Telephone 
Committee, Bailie James Alexander, at the meeting of the Corpora- 
tion on 3rd inst. stated that the general manager reported that 
they had now 4,524 subscribers connected. New orders were 
coming in, he was pleased to say, spontaneously, and the number in 
the books amounted to 6,767. Govan Exchange was opened last 
week, and Shettleston would be opened in a few days. The other 
exchanges at Clydebank, Rutherglen, Cambuslang, Leuzie, and 
Kirkintilloch were also well under way. 

At the same meeting of the Corporation, Councillor Carvick 
Webster put the following questions to the convener of the Tele- 
phone Committee :— (1) Has he seen the report of the inquiry before 
the Local Government Board regarding the Tunbridge Wells tele- 
phones? (2) IsMr.A.R. Bennett, whose cross-examination appears, 
the same gentleman who is general manager for the Glasgow Cor- 
poration Telephone Department? (3) If so, is he also consulting 
engineer to any other municipality ? (4) If so, is it under agree- 
ment and with the approval of the Telephone Committee? (5) Is 
it a fact that he is only bound to give a portion of his time to the 
service of the Corporation, and if so, how much; and is the £1,000 
referred to in the minute of February 15th last paid for the said 
portion, or is it the rate per annum at which he is paid only for the 
time he gives? (6) As there are several statements regarding mis- 
takes in estimates and errors in judgment in the said report, which, 
it appears to me, reflect on Mr. Bennett's skill as an electrical 
engineer, will the convener, if he has not already done so, inquire 
at once to what extent, if any, similar errors may be affecting the 
Corporation system ? 

Councillor W. F. Anderson asked if the convener could inform 
the Corporation by whom the various anonymous printed statements 
on this subject had been circulated. 

Bailie Alexander said the answer to each of Nos. 1, 2, 3, and 4 
was “Yes”; No. 5 was "Per annum”; and No. 6, “That the 
Corporation were perfectly satisfied with Mr. Bennett's services." 


Indo-European Telegraph bepartment.— The ad- 
ministration report of this department for 1900-1901 has just been 
issued. The total capital outlay to the end of that year was 
£771,680, and the net result of the year’s workiog was a profit of 

260,580, representing a dividend of 7:85 percent. There was no 
interruption of traffic between Teheran and Karachi during the year, 
put between Tehcran and London the lines were interrupted for a 
total period of rather over three days. There were 560 acts of 
wilful damage on the Persian section. Soon after his return from 
Europe the Shah issued a firman to the local governors urging tlie 
necessity for energetic action in protecting the line, but the result 
has not been satisfactory.  Interruptions on the Turkish route 
ocenrred amounting to about 37 days, and the working of this route 
continues to be unsatisfactory. The Teheran Meshed line of 568 
miles, owned by the Persian Government, but maintained by the 
department, worked smoothly, the interruptions aggregating only 
24 hours. The increased message revenue of the year was chiefly 
owing to the war in China. Message statistics show that during the 
five years to March 31st, 1901, the Times messages, averaging 242 
words eacb, were five times ns long as other Press messages. T'he 
average length of commercial messages was 12:95 words. The new 
convention between England and Persia provides that in addition 
to the existing linc from Teheran to India vii Bushire, the Persian 
Government shall construct under the supervision of the British 
Telegraph Staff a three-wire line from Kashau to the Baluchistan 
frontier vid Yezd and Kerman, traversing, wherever possible, in- 
habited districts. The Persian Government agrees to lease the use 
and the transit revenue of the line, when completed, to the Indo- 
European Telegraph Department, which will provide for its main- 
tenance and direction, though the line guards are to be Persian 
subjects.— Times. 


Portsmouth Telephones.— The ceremony of laying the 
first conduit in connection with the Municipal Telephone Exchange 
was performed on Saturday at noon, in the vicinity of the Town 
Hall, by the Mayor, Major W. T. Dupree. In his Worship's ban- 
queting room light refreshments were served, and Mr. Bennett, the 
Corporation telephone engineer, gave some explanatory details, and 
stated that towns and villages in the vicinity of Portsmouth would 
be served, the area covered embracing an area of 100 square miles. 
At the rate at which subscribers were coming in, provision would 
have to be made during the next few months for more than the 1,240 
for whom accommod:tion was arranged. He also intimated that 
the Telephone Committee had made arrangements for the very best 
service available. Councillor W. P. Dillman, Chairman of the 
Telephone Committee, referred to the strong opposition which had 


been offered to the scheme, and expressed a hope that henceforward 
it would have the support of the whole community. Mr. Bennett 
presented the Mayor with a silver trowel and mallet, and Mr. 
Wilbourne, on behalf of the British Insulated Wire Company, who 
will carry out the cable work, with a mounted telephone cable 
sample, as mementoes of the occasion. 


Reduction of Rates to India.— In the annual report 
of ths Committee of the Bengal Chamber of Commerce for the past 
year, the following paragraph deals with the question of a reduction 
in the charges for Indo-European telegrams :— 

" While writing this report, the Committee were glad to see 
from a Press telegram that the reduction in charges for telegraphic 
messages between India and Europe, which has been the subject of 
such prolonged agitation both here and at home, seems at last likely 
to be effected. Ina paragraph under this head in the last report, 
the Committee placed on record the obligation which the mercantile 
community and all engaged in trade with India were under to Sit 
Edward Sassoon, Bart., M.P., for the active part he has taken in this 
agitation, and expressed a hope that he would continue, as hereto- 
fore, to keep the matter before the House of Commons and the 
British Government. The Committee have noticed from the 
English Press that Sir Edward Sassoon had lost no opportunity of 
keeping this important matter well to the front. In March, 1901, 
he moved an important resolution at the annual meeting of the 
Association of Chambers of Commerce in London, supporting it by 
an energetic speech, and he has on more than one occasion addressed 
letters to the Times, urging more vigorous action on the part of 
Government. In this connection the Committee would refer to a 
communication they received in August last, from the President of 
the Board of Trade, Ottawa, Canada, urging the importance of 
securing an Imperial system of telegraphy connecting British 
possessions throughout the world by State-owned telegraph cables, 
under the control of the Post Office." 


Telegraphie Interruptions and Repairs :— 


CABLES. INTRRRUPTED, REPAIRED. 
Latekia-Cyprus .. АР 4 «s we . June 90, 1809 .. us 
Alexandria-Laruaca es ee ee ee oe an. 19, 1902 ө 
Assab-Massowah s Еа " jx .. March 17, 1909 .. 
Perim-Obock ee ee . € ee ee ee Feb. 26, 1902 ee 
Cayenne- Pinheiro $5 “з а Уе .. March 8, 1902 .. 
Colon-Jamaica .. is “4 э» - . March 18, 1902 .. 
Zanzibar-Mombasga .. .. March 18, 1902.. 
LANDLINES))1— 


“ Via Hanekin " on Persian territory .. .. Feb. 94, 1900 .. - 
Communication with Baranquilla and Cartagena Dec. 8, 1900 as 


Guanta- Barcelona Я РЕ .. March 17, 1908 » s 
Berlin-Versovic oa ee ee ee ee ee March ul, 1903 ee 
Barcelona-Cuidad Bolivar. x ке .. March 6, 1902 .. 


Wireless Telegraphy.—American dispatches to the 
daily press report that Mr. J. Pierpont Morgan's interests have 
secured the American patent rights of the Marconi Company of 
London. The new company will be styled the Wireless Telegraph 
Company of America. Ite first work will be to establish wireless 
connection between Key West and Havana; if this proves success- 
ful the system will next be installed in the Philippines. Mr. 
Marconi has stated that the original company will carry a controlling 
interest in and co-operate with thc American company. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—May 7th. А 20-ton electrical overhead 
crane for the Dee Village electricity works. See “Official Notices " 
to-day. | | 


Ваһ, —Аргі 2154. Steam dynamos, motor-alternator, 
balancer, switchgear, transformers, water softener, arc and glow 
lamps, cables and meters, &c. See '' Official Notices " to-day. 


Bermondsey.—April 14th. Arc lamp carbons, meters, 
oils, incandescent lamps, cables, meter-boards and stores for the 
electricity and destructor works. See “ Official Notices" March 
28th. 


Bexley.— April 21st and 28th. Tram rails, fishplates, &c., 
also engines, alternators, and dynamos, for the U.D.C. See 
* Official Notices" March 28th. 


Brighton.—^April 14th. High-rate discharge battery, 
reversing booster and switchgear, for the electricity department. 
See “ Official Notices " April 4th. 


Burton-on-Trent, — April 22nd. The Corporation 
wants tenders for the construction of about 5} miles of route, single 
line with passing places; consulting engineers, Messrs. Kincaid, 
Waller & Manville. 


Chili.—The Chili Legation in Paris (18 Rue Pierre 
Charrox, is open to receive proposals for the electric lighting of the 
public streets, and the establishment ої a network of electric 
tramways in the city of Valparaiso. 
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Devonport.—April 16th. Permanent way, bonding, 
&c., for over three miles of track for the Corporation. See 
“ Official Notices” March 14th. j 


Dundee.—April 14tb. Motor equipments and bogies 
for single deckers. See “Official Notices” April 4th. 


Dundee.—April 24th. Triple-expansion engine and 
750-&w. dynamo for the electricity department. See Official 
Notices ” April 4th. 


Edinburgh.—April 28th, Electricity meters for 12 
months. See Official Notices to-day. 


Falkirk.—April 12th. Three 100-Kw. steam dynamos 
(vertical enclosed high speed engines) for the electricity scheme. 
See “ Official Notices " March 28th. 


Glasgow.—April 21st. Concentric and single main 
cables for electricity department. See “Offcial Notices" April 
4th. 


Halifax, — The Electricity Committee have decided 
to invite tenders for additional plant required for next winter. 
The estimate prepared by the Committee is as follows: 
Two boilers, 3,200 ft. heating surface, £1,500; two superheaters, 
£220; two chain grate stokers, £320 ; steam pipes, £160; two 200- 
Kw. rotary converters, £2,000; seven 75-xw. transformers £1,115 ; 
one high-pressure switchboard, £350; one low-pressure ditto, £225 ; 
cable, £100; contingencies, £275 ; total, £6,275. 


Ringston-upon-Hull,.—April 24th. Pipework, pumps, 
motors, &c. See Official Notices to-day. 


London.—April 17th. The L. C. C. wants tenders for the 
electric lighting of Scotland Yard Fire Station. See “Official 
Notices " April 4th. 


London.—April 22nd. The L. C. C. wants tenders for 
48 miles of extra-high-pressure three-core lead-covered paper- 
insulated cables; 87 miles of low-pressure single ditto; and 14 
miles dry core telephone cable for the tramways. See “Offcial 
Notices " April 4th. 


London.—April 23rd. High end low-pressure switch- 
boards at the Grove Road generating station of the Central Electric 
Supply Company. See “Official Notices " March 28th. 


Luton.—April 25th. Distributing mains. See “Official 
Notices” to-day. 


Lytham.—April 26th. 3800-Kw. plant for the elec- 
tricity supply and tramways station, including battery, booster, 
transformers, feeders, mains, arc lampsand posts, &c. See “ Official 
Notices " to-day. 


Manchester.—April 17th. The Electricity Committee 
advertise for tenders for the supply, delivery, and erection at their 
Dickinson Street and Bloom Street stations of the following :— 
Specification No. 1, atmospheric exhaust pipes at Bloom Street; 
specification No. 2, alterations and extensions to main switch- 
hoards at Dickinson Street. 


Mansfield. May 1st. Pipework, valves and tanks for 
the electricity works. See “ Official Notices " April 4th. 


Nelson, — April 28th. tails, overhead equipment, 
pillars, cable, tramcars, &с. See “Ofcial Notices” to-day. 


Oldham.—May 6th. Switchboards (lighting and 
traction) See Official Notices this week. 

Penang.—April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booster, switchboards, batteries, cables, 
janction boxes, arc and glow Inmps, posts and accessories, for the 
aa of George Town. Вее our Official Notices March 
14th. 


Rathmines.—April 24th. 300-Kw. steam dynamo, 
switchboard and mains. See Official Notices” March 21st. 


Rotherham.—April 231d. Rolling stock, overhead 


work, and permanent way, for Corporation electric tramways. See 
“ Official Notices" March 28th. 


Spain.—April 15th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until April 15th, for the 
supply of 30,000 zinc cylinders for telegraph purposes. Particulars 
may be obtained from, and tenders are to be sent to, La Direccion 
General de Correos y Telegrafos, 10, Carretas, Madrid. 


Spain.—April 20th. The B. of T. Journal last week 
contained notice of a call for tenders to take over and work the 
electric light installation of the town of Irún, which was unsuccess- 
fully offered some months ago. Particulars at the B. of T. Offices. 


Stockport.—April 23rd. 


One 200-N w. engine and 
dynamo for traction purposes. 


See “ Official Notices” to-day. 


Sudbury.—May Ist. Water-tube boiler, pipework, steam 
dynamos, boosters, batteries, switchboard, mains, station lighting, 
&c. See Official Notices to-day. | 


Swindon.— April 28rd. Feeder and distributing cables, 
conduits &c., for electric lighting. See “ Official Notices" April 4th. 


Sydney.—May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 
alternators, battery, motor - generators, stationary, transformers, 
switchboards, &c. See “Official Notices March 218. 


Trowbridge.—April 30th. The U.D.C. is open to 
receive applications for a lease of its electric lighting powers. 


West Hartlepool.—April 30th. 200 to 250-kw. 


engine and dynamo for the electricity works extensions. See 
“ Official Notices " April 4th. 


OLOSED. 


Birkenhead.—The Corporation have accepted the tender 
of the Electrical Power Storage Company, Limited, for the storage 
battery for their South End generating station. 


Darlingtón.—The Darlington Forge Company have 
placed with Messrs. Veritys, Limited, Manchester branch, the 
order for two 250-Kw. generators. These machines will be of 
Messrs. Veritys’ ' Aston” standard multipolar type, and will be 
arranged for coupling direct to Mesars. W. Н. Allen, Воп & Com- 
pany’s steam engines, speed 350 r.p.m., pressure 220 volte. We under- 
stand that Messrs. Veritys have numerous other orders in hand for 
their Aston generators, including special dynamos for direct 
coupling to gas engines. One of these is to be emplcyed for 
supplying a portion of the current to the forthcoming Exhibition at 
Cork. 


Dewsbury.—The Electricity Committee have instructed 
the engineer to order а portable battery for testing purposes from 
Messrs. Kelvin & White, of Glasgow. 


Ilford.—The following tenders have been accepted by the 
U.D.C. for the twelve months ending March 31st, 1902 :— А 


Meters (ordinary type) .. .. British Thomson-Houston Co., Ltd. 
is (рге yment type) „Geipel & Lange. 

Demand iodicators Эр Р .. Reason Manufacturing Co., Ltd. 

Incandescent lamps, 8,16, 25, & 82 с.р. British Thomson-Houston, Co., Ltd. 

Oil .. "^ » zà .. Vacuum Oil Co., Ltd. 

. Willcox & Co. 


Engine room Stores . 
. Henley's Telegraph Works Co., Ltd. 


Cables, boxes, &c. 


Leigh.—The Tramways and Electricity Committee have 
accepted the tender of Messrs. E. Green & Son, Limited, for 
economiser, for £218. 


Newport (Mon.).—Mr. Parshall reported to the Corpora- 
tion that the tender of the Alpons Custodis Chimney Construction 
Company, for the erection of the stack at the new power station, 
wbich was accepted at the last meeting, did not comply with the 
specification. He bad asked the company to send in a revised 
tender which was £399 in excess of the first. This contained 
stipulations which the Electrical Committee have been advised not 
to accept. It has now been decided that the work shall be 
executed by Messrs. A. 8. Morgan & Co., Limited. | 


Stockton-on-Tees. — The British Thomson-Houston 
Company, Limited, of Rugby, have secured an order from the 
Power Gas Corporation, Limited, for three 110-&w., 220-volt gene- 
rators for direct coupling to gas engines, at 160 r.p.m., to be used 
for the electrical operation of the above company's works at 
Stockton-on-Tees. 


Wimbledon.—The Wimbledón Council have renewed 
their contract with the Electrical Company, Limited, for the supply 
of meters for the ensuing 12 months. Similar orders have also been 
received from several other central stations. 


Worcester.—The City Council on Tuesday accepted the 
contract of the British Insulated Wire Company, for 4,850 yards of 
cable, armoured or lead-covered, with troughing and pitch-filling, 
laid direct in the ground, at a cost of £1,579. The cables will 
be paid for out of a loan of £30,450, obtained by the Corporation to 
provide plant for equipping the new generating station which 
will supply electricity to the Worcester Tramways Company, who 
are converting a system of horse traction into electric traction, 
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FORTHCOMING EVENTS. 


Friday, April 11th.—At 8 p.m. Electro-Harmonic Society. Smok- 
ing Concert (last of thè season). 

Tuesday, April 15th.—At 7.30 p.m. Institution of Electrical Engi- 
neers (Manchester Section). Meeting at Owens Col- 
lege. Paper by G. E. Fletcher on “The Treatment 
and Use of Air Core Cables.” 

Wednesday, April 16th.—At 7.30 p.m. Institution of Electrical 
Engineers (Birmingham Section). Meeting in the 
Physical Theatre of the University. 

Thursday, April 17th.—Institution of Mechanical Engineers. Anni- 
versary Dinner at the Hotel Cecil. 

At 8 p.m. Institution of Electrical Engineers Dublin 
Section) Meeting at the Royal College of Science. 
Paper on. Railway Blocks, Telegraphs and Acces- 
sories ; Recent Practice,” by A. T. Kinsey. 

Friday April 18tb.— At 9.0 p.m. Royal Institution. The Right 
Hon. Sir Н. A. Macdonald, F.R.S., on “ The Autocar.” 

Saturday, April 19th.— At 3.0 p.m. National Association of Elec- 
trical Contractors (Northern Section). Meeting at the 
Exchange Station Hotel, Liverpool. 

At 130 pm. National Association of Electrical Con- 
tractors (Northern Section). Meeting of the Execu- 
tive and Delegates of the Local Associations. ‚ 

Wednesday, April 23rd.—At 8 p.m. Institution of Civil Engi- 
neers. Special meeting. Tenth "James Forrest 
lecture, by Sir William C. Roberts-Austen, on “ Metal- 
lurgy in Relation to Engireering." · 


NOTES. 


Isaacson and Wife v. New Grand Tlieatre.— This 
case came before the King's Bench Divisional Court on Wednesday 
on the appeal of plaintiffs from a judgment delivered at the West- 
minster County Court for the defendants. The case was commented 
upon in our columns at the time. "Their Lordships now sent the 
case back for a new trial. The Lord Chief Justice did not think 
there was sufficient evidence to enable the Westminster Judge to 
hold that the deceased man was not a workman, and that there was 
no evidence to go to the jury. Our report will appear next week. 


Electric Light Signs.— The electric light sign, whatever 
may be said about it with an eye to its appearance and æsthetic 
value, appears to have come to ‘stay and be very popular. The use 
of these signs сап be greatly encouraged by central stations which 
will take up the subject and investigate it with a view to the local 
conditions. The Chicago Edison Company has added a very large 
amount of sign lighting to its circuits by the use of standard types 
of signs which the company makes and rents to its customers 
complete, the rent including the use of the sign and the current 
necessary to illuminate it during certain hours. These signs take a 
large variety of forms, the standard types ranging from those 
employing five lamps to those using upward of one hundred. 
Unlike the fan motor, however, the electric sign is not a load which 
comes at the hours of light consumption, but burns straight through 
the peak of the evening load, which fact must, of course, be reckoned 
with in exploiting its use.—New York Electrical Review. 


American Competition. — Sir Christopher Furness, 
M.P., delivered a lecture at West Hartlepool last week respecting 
his recent American tour. Sir Christopher alluded first to the 
enormous development of the American iron trade, bringing us into 
such severe competition, and to the American industrial invasion, 
the severity of which was awakening us to its consequences, slow 
though we had' been to recognise its danger. Englishmen were not 
made of the stuff to be beaten upon their own ground, being deter- 
mined that the time had not arrived for the old country to shut up 
shop; and they must ditabuse Americans of the idea that they could 
capture our markets, and make New York, instead of London, the 
Clearing House of the world. Personally, he believed in the old 
country, and in its future. He regarded with serious apprehension 
the clamour for protection here, believing that free trade had given 
us our present commercial greatness. In concluding, the lecturer 
said that no one could fail to be impressed by visiting such 2 mighty 
and enterprising nation, with its natural resources and vast terri- 
tory, its rapid strides in the path of progress, with the energy and 
acumen of its people, pointing to a development with which 
England could scarcely hope to compete; but we could compete 
with them in energy and enterprise. Our natural resources might 
not equal those of the United States, but let it go forth that we 
had lands beyond the seas, territories vastly greater than theirs, 
and not less rich. Our highway was upon the open sea, and if we 
so developed our Colonies as to hold them to the Fatherland as the 
compass to the pole, it was his deliberate opinion that neither from 
America, nor from any other nation, need we fear that the near 
future would add anything but greatness to our country’s glorious 

ast. 

Mr. W. Abrabam, M P. Mabon), who has recently been making 
investieations into labour matters in America, has delivered an im- 
portaut and interesting statement on the subject at Rhondda. His 
remarks should be well considered by trades unions and engineering 


workmen. Weare only able to give a brief abstract, and for this we 
are indebted to the Times. At one time, he said, he thought that 
working with machinery could not be to the advantage of the men 
he represented. He returned thoroughly cured of the prejudice 
which he, with others of his class, had entertained, and would in 
future advocate, wherever possible and necessary, the use of 
machinery to produce things necessary to maintain Great Britain 
in competition with other countries. Having explained how 1,200 
tons of steel rails were produced every 24 hours in Illinois hy 
machinery without the aid of manual labour, except in directing it, 
he said that in the past, whenever an excuse was wanted in this 
country for not adopting the American plan, the prejudice of work- 
men against machinery was trotted out. The capitalists of America 
would not put up with the second best of anything, and whenever 
new plant was invented, they calculated the purchase cost to them 
and threw away machinery that would have been used in England 
for 10 or 15 years longer. It was the duty of capitalists in this 
country to find, first of all, the plant, and then the workers could be 
taught to regulate machinery, instead of acting like machines them- 
selves, as they had done too long. There was no sentiment in 
America, where the people believed in the radical principle that 
there should be no cbains of formality to tie & man down to the 
circumstances of his birth, and every man was invited to ascend, 
and valued according to his efficiency and the wages which he 
earned. 'lhe governing law of labour there, whether they liked it 


or not, was the survival of the fittest. There were strong trade 


unionists in America, and they were allowed to bargain for their 
fellow men with the capitalistg as to the price of work, but no 
interference was tolerated as to the amount of work to be done. 
livery workman was as free as the birds in the air to do all he pos- 
sibly could, and if he did more than an ordinary day's work he was 
paid a bonus as an inducement. That was the best side. But, on 
the other hand, when & workman failed, after, perhaps, long years 
of faithful service, owing to old age or anything else, he was thrust 
aside and a younger man put in his place. 


Modern Works Organisation,—Some further details 
of the system worked out by Mr. Adrian D. Jones, of the Jandus 
Arc Lamp Works, which we were unable to include with our article 
on another page, will be of interest. The essential feature of a 
limit gauge system for modern work is to.ensure that not only is 
sufficient accuracy obtained, but—of almost equal importance from 
the commercial point of view—that unnecessary accuracy or finish 
is not given. The limits for a fitting or sliding part may be within 
0005 in., while, for example, an accuracy of 02 in. is ample for the 
fitting for a'toft asbestos washer. In the Jandus Works every limit 
gauge is marked with the variation that the gauge allows; the 
workman therefore knows the degree of finish required, and by the 
avoidance of unnecessary accuracy the cost has been greatly reduced. 
Enhanced accuracy is :ecured at the essential points, and a high 
degree of finish obtained, as bad surface finish will be shown by 
limit gauges having an accuracy of within ‘001 in. Every jig or 
special tool is numbered, and a card index in the tool-room gives 
the numbers of the jigs, gauges, and special tools, and the sizes of 
drills or taps, &c., required for the completion of any part; these 
can therefore be at once collected and handed to the workman in 
exchange for в ‘‘tool-room order." This order is a printed form 
requisitioning “One complete set of tools for part No. Е 
The foreman has only to fill in the man's name and the part 
number, and sign the order, for the workman to obtain every tool 
required. The tool order is filed until the tools are returned; 
these are then checked with the card index, and cutting tools 
reground, the order being cancelled and returned to the workman, 
thus releasing him from further responsibility for the tools. Similar 
methods are used to facilitate the distribution of work. The orders 
for lamps may require delivery in a few hours or as many months. 
Under the “colour system” the orders are classified as received, 
and entered on order forms of the correct colour, indicative of the 
urgency of the order. If for standard patterns, the lamps are in 
stock, and азе at once adjusted, tested, packed and despatched; 
they are at every stage accompanied by orders, and distinguished by 
labels of the same distinctive colour. The advantage of colour 
lies in the fact that several hundreds of lamps and other apparatus 
are always on order and in course of despatch. Urgently required 
goods may at once be distinguished amongst large quantities, and 
special attention given, even the smallest order for a few carbons 
not being overlooked if required at once. The rule is that all 
orders are despatched on the day they are required, and the coloured 
labels and forms enable this to be checked with certainty. All 
parts are made for stock, and withdrawn when required to be 
assembled; on the stock falling below the minimum, a coloured 
order card is made out and sent to the works. By this means the 
manufacture and delivery of great numbers of lamps are accom- 
plished almost automatically and with the highest degree of certainty 
that no order, however small, shall be overlooked. 


Electricity v. 011 for Train Lighting.—The North 
British Railway Company, who own the long tunnel from Bellgrove 
to Finnieston, Glasgow, a distance of about 4 miles, have decided 
to abandon the use of electricity for the lighting of their railway 
carriages in the same. "The system, in use for about 15 years now, 
consists of a third rail carrying the current to a wheel collector on 
each carriage. No doubt wear and tear have accounted for a good 
deal, but in its present condition the light was more often "out" 
than "in." The railway company are to be congratulated upon the 
decision to abandon the present incflicieut service, but the same 
cannot be said if their intention is to go back to the older form of 
oil lighting, compared with the up-to-date illuminant. 
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The Bournemouth Appointment, — The following 
passage, which is referred to in our “ Correspondence " columns, is 
reproduced from the Bournemouth Visitors’ Directory of 5th inst :— 


A New Tramway APPOINTMENT. 


The Tramways Committee recommended that the consulting 
engineer and the borough engineer be authorised to engage Mr. 
Barber as works engineer and traffic manager, at a salary of £250 
per annum, subject to his producing to the committee satisfactory 
testimonials from the Corporation of Blackburn. They also 
recommended that the consulting eugineers and the borough 
engineer be requested to present a report as to the staff likely to be 
required in connection with the tramways scheme, with particulars 
of duties and salaries proposed. 

Councillor Hawkes, referring to the first recommendation, asked 
why the exceptional course had been adopted of not having adver- 
tised. 

Alderman Lawson said Councillor Hawkes was at the committee 
meeting, and knew all about it. | 

Councillor Hawkes admitted he was present, but said other 
members were not. He moved that the question of the appoint- 
ment be referred back to committee, with instructions for them to 
advertise for a works engineer and traffic manager. This would 
enable them to make a possibly better selection, and, secondly, 
would do away with jobbery. Councillor Hawkes was proceeding 
to say that Mr. Barber was once in the office of the consulting 
engineers and to suggest that the appointment was due to fraternal 
relationship between the senior partner of that firm and the 
borough engineer when r 

The Mayor asked him to keep to the point and not go into 
personalities. 

Councillor Hawkes persisted in his line of speech. 

The Mayor: I rule you out of order, going on in that strain. 

Councilor Hawkes: I was trying to show, sir, that in this 
matter we have not the protection we usually have. 

The Mayor: Yes, we have heard so. 

Councillor Hawkes: I say we have no protection even from the 
Chairman of the Tramways Committee. 
The Mayor: Stick to your point. 

the Council. 

Councillor Hawkes: Sir, I want to know who Mr. Barber is. He 
is a man who has to have a permanent position in this borough, 
and surely we have a right to know what are his qualifications. 

Councillor Trowbridge seconded the amendment. 

Councilor Gunning opposed, observing that if they wanted to 
make the tramway scheme a success, it would be unwise to make an 
appointment of which the consulting engineers, in whom they had 
reposed confidence, would disapprove. 

Councillor Allen said there was по other Corporation in England 
that would not advertise such a post. He did not know what was 
behind the scenes, but for goodness’ sake don’t let them have any 
Bournemouth jobbery. | 

Alderman Lawson denied that there was any jobbery in the matter. 
The argument in favour oí the appointment lay in the statement of 
Mr. Hawkes himself that Mr. Barber was well known to the con- 
sulting engineer. That was a fact. Mr. Barber, after leaving 
Messrs. Lacey, Clirehugh & Sillar, had gone through the very stages 
of tramway work at Blackburn that they in Bournemouth were about 
to go through, and for that reason he was just the man they wanted. 

Alderman Lane thought it was a grand thing to' get a man who 
had had special experience elsewhere. 

On a division, Councillor Hawkes’s amendment was lost, and the 
report adopted. 


You are wasting the time of 


More Nonsense.—This time the Peoples Friend bas 
rushed in upon the sacred ground, and perpetrates the following 
valuable fragment of science:—'' Perhaps the greatest of all 
mysteries to thc uninitiated about telegraphy is the fact that 
when & wire is broken or damaged, say, between Glasgow and 
Aberdeen, or between England and Ireland, the operator in his 
room can tell exactly where the accident has occurred. The 
explanation, however, is very simple. It requires force to send 
electricity through a wire, just as it does to pump water through a 
hose. The longer tbe wire is, the greater is the force required. 
This force is measured, but instead of calling it pounds, as in 
measuring the pressure in a boiler, electricians call the unit of elec- 
trical force ‘ohms.’ Suppose a wire between two offices is 
150 miles loog, and that on a stormy night it gets broken some- 
where. The telegraphist knows that when the wire was sound it 
took just 2,000 obms to send a current through, or 14 ohms per 
mile. He now finds that he can send acurrent with only 700 obms. 
He divides 700 by 14, апа finds that the break in the wire is 
50 miles from his end. When the wire is under the sea a curious 
thing happens. The electricity decomposes tbe sea salt, and a new 
salt is formed on the broken ends of the wire, and until that is 
cleared away by what is called a zinc current acting for 10 or 12 
hours, no measurement сап be made.” Unfortunately, daily journals 
tbat ought to know better have accepted this, and reproauced it 
«quite seriously. We want a technical press censor. 


Repayment of Loans.—The House of Commons Select 
Committee, which was recently appointed “to inquire and report as 
to the statutory and other conditions limiting the periods for the 
repayment of loans raised by local authorities, whether any relaxa- 
tion of such conditions is desirable, and whether uniformity of 
practice can be secured," sat on Tuescay for the first time to take 
evidence. Mr. Kershaw, one of the assistant sccretaries to tLe 
Local Gcvernn ent Board, was the first witness, and the Committee 
adjourned until to-day. 


Personal—The 1901 Exhibition of Glasgow is now 
almost a thing of the past, but it was brought back vividly to 
memory on Tuesday, April 1st, by the presentation from the 
electrical and allied manufacturers and contractors of a gold watch 
and illuminated address to Mr. J. C. A. Ward, who 80 ably super- 
intended the electrical installation at the Exhibition. The presenta- 
tion was made after a very successful dinner, which was held in 
Edinburgh. Mr. W. A. Chamen occupied the chair, whilst 
Mr. Pickstone, of Messere. D. Bruce Peebles & Co., made the 
presentation on behalf of the contractors. 

Mr. James Swinburne bas entered into partnership with Mr. 
W. R. Cooper and Mr. G. H. Baillie, who, in future, will be asso- 
ciated with him in his practice as consulting engineer. 

Mr. Hooley, Controller of Postal Stores, who succeeded Mr. 
C. E. Stuart as Controller of Telegraph Stores, will henceforth have 
cbarge of the combined departments. The Standard says that Sir 
George Murray, Secretary to the Post Office, is introducing many 
administrative reforms within the department. His aim is to 
reduce the number of small sections, and as far as possible to 
minimise the number of scales of pay with which the postal 
estimates are encumbered. The amalgamation of the two stores 
departments has abolished a controllership worth £900 per annum, 
while raising the maximum of another post by £200. It is under- 
stood that the telegraph factories at Mount Pleasant and Holloway 
will be placed under the recently appointed engineer-in-chief, 
Mr. John Gavey. 

Among the list of new members elected at the Royal Institution 
on Monday, we observe the name of Mr. W. E. L. Gaine. 

Mr. J. C. Evans, of the Eastern Telegraph Company's 
statt, was lately the chief guest at a pleasant gathering of his friends 
in Cape Town on the occasion of his departure therefrom on leave 
of absence to visit his native country. Mr. Tom Howard presided, 
and in the course of the evening presented Mr. Evans with a 
handsomely-fitted travelling bag, which had been subscribed for by 
his friends. Lieut. Arnold Gray, on bebalf of the Cambrian 
Society, of Johannesburg, wished Mr. Evans bon voyoye. 

Mr. D. Ellison, assistant surveyor under the West Bromwich Cor- 
poration, bus been appointed assistant engineer to carry out the 
duties of clerk of works during the reconstruction and electrical 
equipment of the tramways in the borough, the salary being £200 
per annum. 

Mr. Henry Bland, of the firm of Bland Bros., electrical engineers, 
of Newcastle-on-Tyne, President of the Northern Section of the 
National Electrical Contractors’ Association, and a vice-president of 
the National Association, has just returned to business after ander- 
going a successful operation for an internal complaint, at St. Peter's 
Hospital, London. 

It is reported from New York that the various scientific organisa- 
tions of America have arranged to pay to Lord Kelvin one of thc 
greatest tributes of its kind ever accorded there to a man of science. 
Columbia University, the American Institute of Electrical Engi- 
neers, the National Academy of Sciences, and all the leading 
physical societies, have combined to organise the reception to Lord 
Kelvin on his arrival at New York on April 21st. 


Birkenhead Tenders.—At the monthly meeting of the 
Birkenhead Town Council, Mr. J. Edwards asked the chairman of 
the Electric Lighting Committee if he could give him any idea of 
the total cost of the tenders which bad been accepted by the com- 
mittee, the amounts of which were not stated in the minutes. Mr. 
J. H. McGaulsaid that he could give the amount to Mr. Edwards 
privately, but that there were requests in the tenders tbat the 
amounts should not be made public. That was why the Electricity 
Committee and other committees did not publish the prices given 


‚ in the tenders. 


Navy Boilers.—A “Special” to the Pall Mull Gazelle 
says that “letters from the Mediterranean announce that several ої 
the Belleville boilered ships in our fleet there have given a great 
deal of trouble, and it is rumoured that the battleship Canopus, 
which shortly completes her maiden commission, will be sent home 
to undergo extensive boiler repairs. Another instance of the short 
life of the Belleville is furnished by the cruiser Arrcegant, which, in 
consequence of the trouble given by her boilers, is to be removed 
from the Channel Squadron. It is not unlikely that hcr Bellevilles 
will be removed.” 


Niagara Falls.— On the afterncon of Monday, March 
24th, ground was broken for a new power development on thc 
Canadian side at Niagara Falls. The development contemplated 
is that provided for by the franchise of the Ontario Power 
Company, ard the first sod was turned in Victoria. Park, 
close by the Horseshoe Fall. Under this company’s plan of 
development water will be taken from the Wellana River 
from a point in the village of Chippewa, and conveyed 
through sn open canal and conduits to the high bank near 
Table Rock House, from which point conduits will carry it to a 
power house to be erected in the gorge at the foot of the Horseshoe 
Fal. It is stated by the company that the initial development 
will be 125,000 н.р. Under thé present plans the first section of 
the power station will bave an output capacity of 62,500 н р. It is 
the company's hope to have power ready for consumers in 15 
months, but it will require a vast amount of bard work to accom- 
plish this. The understanding is that the company had to pay 
a large sum of money to the Commissioners of Victoria Park betore 
they were allowed to break ground, the Commissioners not desiring 


to treat the Ontario Power Company otherwise than the Canadian 


Niagara Power Company, whose mammoth development is now - 
well under way. 
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Nernst Street Lamps in America.—We understand 
from the Electrical World of New York that the Union Electric 
Light and Power Company, whose plant is located in the town of 
Farmington, Conn., is probably the first in the United States to 
adopt Nernst lamps exclusively for street lighting. Unionville, 
the headquarters of this company, is a villagein the town of 
Farmington, near the Farmington River, and about 10 miles 
from the main business section of Hartford. A few months 
ago the Union Electric Light and Power Company began 
the operation of an entirely new plant, and provided an extended 
system of public lighting with Nernst lamps. “ АП energy is dis- 
tributed from the station at the constant pressure of about 2,4CO 
volts, and is subsequently transformed te 224 or 112 volts constant 

ressure for street lighting and commercial service. For house 
ighting the 112-volt pressure is mostly used, but on business 
premises and for street lamps 224-volt lines are employed. Both 
strect and commercial lighting are done from the same transformers 
and circuits, but an independent return is provided for street 
lamps, so that they may be shut off independently of the commercial 
service. These independent return wires for the street lamps make 
it also possible to shut off all of those lamps connected to each trans- 
former at a single point, inatead of going to each individual lamp. 
Nernst lamps to the number of 134 are now in use on this system 
for street lighting in the village and borough above named. Of 
these lamps, 120 have one glower each, and each consumes approxi- 
mately 88 watts at 224 volts. The remaining 14 lamps are of the 
six-glower type, und cach requires about 528 watts at 224 volts. 
These street lamps are supplied from 12 transformers, located at 
different points about the town, and are conneeted to the same cir- 
cuits that are used for commercial service. The greatest length of 
any 224-volt circuit supplying street lamps is u little less than onc- 
half mile from ite transformer. Evidently this plant at Unionvillc 
is in a position to test the practical value of Nernst lamps for street 
lighting on 4 considerable scale, and the results of its experience 
should be of especial interest to manayers of central stations." 


Glasgow Technical College.—One of the late Mr. 
Dick’s, of gutta-percha famc, benefactions was to leave £25,000 to 
the building fund of the new College. 


Electric Motor Vehicle Trials.— he trials of electric 
motor vehicles, organised under the auspices of the Automobile 
Club, ure to be held in July next. 


Institution of Electrical Engineers (Manchester 
Section ).—A meeting was held at Owens College last Tuesday, and u 
paper read by Mr. A. R. Bellamy on “ Large Gas Engines for Driving 
Electric Generators.” | 


Appointments Vacant.—A mechanical engineer is 
wanted for the Pinkston power station at Glasgow at £250. See 
„Official Notices." 


London Underground Railways. — The Times of 
yesterday has an article announcing the formation of the Under- 
ground Electric Railways Company of London, with £5,000,000 
capital, to electrify the District Railway and build and work four 
other underground lines. 


The Pacitie Cable.— It is reported in the Press that the 
Pacific cable has now reached Fiji. 


THE CENTRAL STATION ENGINEER. 


— — — — 


On Wednesday, April 2nd, the staff of the Croydon electricity 
works, gave a valedictory dinner to Mr. T. H. MiNsHari, on the 
occasion of his resigning the appointment of borough electrical 
engineer. Mr. W. JENSEN, the deputy borough electrical engineer, 
was chairman; there were also three members of the Electricity 
Committee present as visitors, and in spite of the solemnity of the 
function a pleasant evening was spent, 4 musical programme being 
provided by the members of the staff. | 

Mr. JouN ROBERTS, borough electrical engineer at Durban, was 
married at Johannesburg, on March 27th, to Kate Dagmar, youngest 
daughter of Mr. H, C. Bunkell, of Barnes, Surrey. 

The Middlesbrough Electric Lighting Committee last week 
appointed Mr. H. M. Талут ов, of the British Westinghouse Company, 
London, electrical engineer to the Corporation, at £250 per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Improved Electric Glow Lamp Company, Limited.— Parti- 
culars of registered mortgages and charges. Date of debenture, July 1&th, 
1901. Amount secured, £4,000. Property charged :— The undertaking and pro- 
perty of the company, present and future, including uncalled capital. Trustees, 
F. W. Nash and F. J. Huches. 

iNorE.—Former mortgage debenture for £4,000 (dated March 7th, 1901, 
satisfied in full on July 16th, 1901.1 | 


Southport Tramways Company, Limited.—Particulars of 
registered mortgages and charges. Date of creation, March 12th, 1902. Total 
amouut secured, £5,000. Property charged: — The. company's undertaking and 
property, ае and tuture, including uncalled capital. Trustees, J. Hesketh 
and S. D, Murray. Date of registration, March 15th, 1002, 


SUPPLY STATION ACCOUNTS. 


THE growth of the Liverpool undertaking is 


Liverpool ^ phenomenal, and we are not surprised to be 
Corporation told that it is intended to seek for further 
Electricity generating works sites outside the city, from 
Accounts. wbich the transmission will probably be high 


pressure alternating with converting stations. 
The development is indicated by the following figures :— 


From From Prod Manufacturing account. 
Year. private public traction, Sales and Wages and Profit, 
supply. lighting. Ы repairs. material. 
1898 450,809 22,631 £437 £21,818 £18,954 £2,864 
1899 £59,713 21,925 47,362 £19,501 £17,432 £2,069 
. 1900 £72,056 £1,764 £30,597 423,219 420,674 £2,545 
1901 £91,311 £1,907 £68,913 £23,962 £20,621 23,341 


The position at the end of last year is shown by the next 
statement. 


GENERAL STATEMENT. 


1900. 1901. Inc. 
.. £1,048,559 81,187,622 £139,063 
.. 11,564,335 20,018,142 8,153,807 


Total capital expenditure 
Number of units sold 


No. of lamps connected ... 298,990 $59,518 60,528 
Maximum load in kw. 6,352 9,481 3,079 
Gross revenue bg £109,770 £170,785 £61,015 
Gross expenditure... ... £60,292 £85,104 £24,812 
Gross profit 6... £49,578 285,651 236.203 
Average price per unit sol 2:166d. 1*048d. — 223d. 


The units sold aggregated 20,015,142, of which 6,006,685 
were sold to private consumers, 228,949 to public lamps, and 
13,782,508 for traction. The public lamps numbered 156, 
equivalent to 1,231 16-0 . The plant installed amounted to 
19,610 kw. The prices charged wero, for private lighting, 4d.; for 
public lighting, 2d.; for power, 2d. and 14d.; and for traction, 
1-2d. per unit. With an average of just over 2d. per unit sold, the 
revenue reached nearly £171,000, and yielded а gross profit of over 
£85,000. Liverpool is, and has been for some years, one of the 
most important undertakings in the country, and these figures sup- 
port its claim to be one of the most efficiently managed. 


REVENUE STATEMENT. 


1900. 1901. 
Gross  Perunit. Gross, Per unit. Ino. 
£ £ 


Sale of energy .. .. . 104,373 21664. 162,049 1`943а — 223d. 


Meter rents 2,029 042d. 2,489 029d. — 013d. 
Sale of fittings, &c., profits ee Nt 

шш лы шн 2,545 053d. 3,341 040d. —'013d. 
Sundry receipte, rents, &c. .. 823 :017d. 2,956 ‘035d. + 018d. 


Gross revenue ...£109,770 2:275d. £170,785 2:047d. — 231d. 


The costs show reductions in each item. The works costs have 
been brought down by nearly 15d., and the total cost by almost 
4d., and the latter now stand at just over 1d. per unit, of which coal 
represents very nearly half. In this item the most marked change 
appears, as the figure has been reduced by one-sixth. It will be 
interesting to sce what further economies Mr. A. Bremley Holmes, 
the city electrical engineer, will be able to effect. 


Cost oF PRODUCTION. 


| 1900, 1901. 
Groas. Per unit. Gross Per unit. Ino. 


£28,944 601d. £41,600 499d. — 1021. 


Coal (and unloading same) 


room mores, I Mu 3,172 -066d. 5,295 „064d. — 002d. 
Balari urre 

in generation and pu 9,173 “190d. 14,635 *176d. — 015d 
ution, 


5,865 070d. — 028d. 


-—— — 


R d mainte of ; 
engine, eier dynamos,) 4,704 -098d. 
buildings, &c. 


£45,993 ‘955d. £67,395 ‘808d, — 147d. 
6,707 1394. 7,258 087d. — 052d. 


Works costs ane 


Rent, rates and tares we 

Management expenses, 
salaries of managing 
engineer, secretary, 
clerks, &o., management 
of Corporation stock, and 
auditor’s fees. 

General establishment 


5,836 121d. 8,756 “1054. — 016d. 


— —ꝛů— ee oo” 


h ' tati а 02 e 7 10d. 
printing, law car Е in d 1,296 027d. 1,439 017d 0 
Other 5 Repairs of 
property, certification of 460 ‘009d. 256 »003d. — 006d. 


meters, and stamp duty. 


Total costa 95 5 


400,292 172514. £85,104 1*0204. — 231d. 


— — — 
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The gross profit amounted last year to £85,681. Of this sum, 
£61,595 was required for financial charges, leaving £24,086 as net 
profit. This was allocated to the local rate and the renewal fund, 
with a contribution to a reserve fund. 


Prorir STATEMENT. 


1900. 1901. 
Interest оп louns .. £26,148 £37,195 
Sinking fund for repayments .. .. .. 17,833 24,400 
Net profit carried to City fund .. ..  .. 2,000 7,083 
е ў renewal fund - 3,497 6,503 
[T FT] reserve fund ee ee "EE — : 10,000 
Gross profit .. £49,478 £85,681 


\ 


CITY NOTES. 


South London Electric Supply Corporation. 
Tw ordinary general meeting of the shareholders of this corpora- 


tion was held on Tuesday at the offices, Bengeworth Road, Lough- - 


borough Junction, S.E., Mr. Gcorge Ellis, J.P., presiding. 

The CzAIRMAN, in moving the adoption of the report, said he was 
glad to be able to state that the progress and prospects of the com- 
pany to-day were quite as satisfactory as he anticipated they would 
be when they met last year. During 1901 they increased the number 
of lamps on circuit by 30 per cent., and further applications were 
coming in slowly but steadily. Of course, the directors would have 
been glad if the shareholders could have received a dividend upon 
their investment. That could not be done that year, but the 
directors trusted that it would be the case before long. It must bc 
remembered that up to the end of the account which was now 
presented, the station had only been at work for about two years, 
and, sofar as he knew, there was no precedent of an electric lighting 
company paying a dividend within two years of its getting to work. 

Even the companies which stood as the most successful ones to-day, 
paying the highest dividends, and quoted at the highest prices, had 
to go through an unproductive period of considerably longer than 
that. But he was glad to say they had commenced making a 
profit on their workirg. As would be seen from the accounts, 
there was a credit balance of £1,691, as against a debit 
balance of £889 14s. last year, showing an improved result to 
the extent of £2,733 138. The increase over the previous 
year would have appeared even greater if in that year they had not 
had the London Electric Supply Company as what one might term 
an abnormal customer, paying them £3,719 for current which they 
had had to buy from them while their own station was being re- 
constructed. This year the company was working at greatly less 
cost for coal with a much larger number of customers, owing to the 
saving consequent upon the economising and condensing plant 
which only got to work at the end of last year. They would be 
glad to know that while for the first 11 weeks of last ycar the coal 
bill was £2,149, this year for the same period it was only £1,132, or 
very little more than half. The company's appeal against the 
assessment of the works had been very successful, a reduction of 
45 per cent. being obtained. They had had, however, to engage 
expert assistance at a cost of £262 10s. Law expenses, which 
might appear high, he should explain had been almost wholly 
made up of fines paid for smoke summonses and advocates' fees on 
the hearing of them. The persecution they were subjected to in 
that matter was so serious that they took a test case to the 
Divisional Court, in respect of а tine imposed by the magistrate for 
black smoke alleged to have come from the chimney at a particular 
time when the board was meeting in that room. They were 
watching the chimney at the hour named in the summons, and 
knew that there was no black smoke. But thc magistrate would 
not believe them, and fined the company on the evidence of men 
paid by the Borough Council to watch the works and get a conviction, 
and the Lord Chief Justice said the magistrate's finding was conclusive. 
He was glad to say, however, that the fight they made seemed to 
have caused the Borough Council to be chary about issuing further 
summonses. At the foot of the revenue account was an item which 
apparently needed some cxplanation. When the dust destructor 
was shut down after the magistrate's decision, certain plant on 
order for use in it became unnecessary, and they considered them- 
selves fortunate in arranging to cancel the contract for a cash pay- 
ment of about £150. It seemed to them that the item would be 
properly chargeable to the capital account, but their auditors 
thought otherwise, and therefore it was debited to revenue. In 
estimating the results already achieved, it must continually be 
borne in mind that the undertaking so far bad been heavily handi- 
capped by the provision of a generating station very much in excess 
of present requirements; but not only would they reap the advan- 
tage of that in the future, when they would be able to satisfy the 
demands of a greatly increased number of customers without further 
capital outlay, but they were going to see the benefit of it at once, 
as if they had not had that large station and plant they could not 
have taken up the very satisfactory contract they had recently 
arranged with the L.C.C. By that they were to supply for a 
period the power for working the machinery erected by the L.C.C. 
on their land to drive the electric tramways, now in course of con- 
struction in South London.  Thcy had made it an essential 
feature of their negotiations with the L. C. C. that under 


no circumstances would they incur any capital expense at all in 
meeting their demands. The whole of that, therefore, was thrown 
upon them, and all the company had to do waa to supply tbe steam 
power from their existing station, and they expected that all the 
steam-power they could possibly spare from their lighting business 
would thus be profitably utilised for some years to come. In the 
absence of accurate data, it would be undesirable for him to name 
any probable figure as to the profit they werelikely to make from 
tbe contract, but they might take it that the profit would be con- 
siderable, and he thought it would be "pide than any of them 
would suppose. The further advantage of that arrangement would 
be that it would yield them a good income while they were doing 
their best to build up the ordinary business of the company; so 
that when that source of profit ceased they should have a large and 
sound lighting business to fall back upon. A subject which engaged 
the attention of the board at every meeting was the best means for 
increasing the number of customers and the number of lamps. All 
kinds of methods for that purpose had been tried, by means of 
advertising, canvassers, &c., but none of them had resulted in 
increasing the number of lamps by more than about 1,200 per 
montb, which appeared to be about the normal rate of increase 
expected. In that district they had, of course, to contend with 
very serious competition, the South Metropolitan Gas Company, 
which supplied good gas at a lower rate than any other in the 
metropolis, and although they were quitc sure that customers who 
changed from gas to the electric light would be satisfied with 
the result, it was difficult to convince them of that in 
advance, or to get them to look at anything else but 
the actual difference in cost. No effort of the board would be 
spared in increasing the number of lamps connected. The com- 
mittee of shareholders appointed by special meeting held last year, 
for considering the proposed addition to their area of supply, were 
good enough also to consider the general position of the company, 
and to confer with them thereon. Several suggestions were made, 
one being for the provision of a day-load plant, so as to save rnn- 
ning the large engines in the daytime. That would doubtless save 
some coal at present, but he thought they would soon outgrow the 
possibilities of that day-load plant, and then the capital sunk in it 
would be practically lost. It was also suggested that they might in 
the summer months buy their current from: neighbouring company, 
and so avoid running their station at a loss, which it was inevitable 
they must do during thc summer, but that would involve discharg- 
ing their men and staff, and they would not have any control over 
the sapply, and yet would be fully responsible for the consequences 
of any breakdown or inefficiency. As regarded the proposed addi- 
tion to the area of supply, the committee of shareholdere were of 
opinion that it was not desirable to take that up. The hostility 
which the local authorities had shown to the corporation from its 
outset had been a great obstacle in the way of the company’s pro- 
gress, and they had done their best to remove it. Before concluding, 
he would like to call their attention to a report he had received 
from the engineer, dealing with the quarter of the year which had 
just passed, January 1st to March 31st last, which gave the unite and 
costs for the three months. In 1901 they generated 387,926 units, 
while this year, for the same period, they generated 423,238 
units, or an increase of 35,000. Dealing with the costs, 
salaries for 1901 were £146, against £135 this year, 
wages £341, as against £318, the cost of coal was £2,434, against 
£1,464—not much more than half—stores £386 last year, against 
£159 this year; water £63, against £32, and repairs £240, as agaiust 
£168, making a saving on the three months, as compared with last 
year, of £1,333. 

Captain E. J. Bax seconded the motion, and the report was 
adopted. 

Considerable discussion ensued as to the election of a director to 
take the place of Mr. W. W. Phipps, who, although eligible, stated 
that he did not seek re-election, but wished to retire in favour of 


Nr. Atherton. 


On the motion for the election of Mr. Atherton being put to the 
vote, the resolution was defeated, and accordingly a poll was 


demanded on behalf of that gentleman, which will take place next 
Tuesday. 


This terminated the proceedings. 


Babcock & Wilcox Company. 
THE report for the year 1901, to be submitted at the general meeting 


on April 15th, states that the net profit, after deducting deprecia- 


tion on plant, &c., amounts to £157,267. To this has to be added 
the balance brought forward from last account of £15,679, making a 
total of £172,946.  Atter deducting the interim dividends paid 
October 1st last on the ordinary shares at the rate of 6 per cent., 
and on the preference shares, amounting to £34,800, there remains 
a net balance of £138,146. From this the directors recommend the 
payment of a dividend at the rate of 9 per cent. on the ordinary 
shares for the December half-year; placing to the reserve fund 
£45,000, and to the dividend equalisation fund £25,000, leaving a 
balance to be carried forward of £17,446. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to the Electric Lighting and Traction Company 
of Australia, Limited, £75,000 5 per cent. debenture stock; and a 
further issue of 10,000 6 per cent. cumulative preference shares of 
£5 each, fully paid, Nos. 20,001 to 30,006. The Committce has 
appointed speciali settling day as under:—Wednesday, April 16th, 
City of Lendon Electric Lighting Company, Limited, further issue 
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of £100,000 4j per cent. second debenture stock (redeemable); 
Westminster Electric Supply Corporation, Limited, 28,141 5 per 
cent. cumulative preference shares of £5 each, £2 10s. paid, 
Nos. 110,101 to 138,241, and has ordered same to be quoted 
officially. 


Marconi's Wireless Telegraph Company. — The 
Times says that a statement has been issued to the effect that a 
contract has been signed by this company for the sale of 
its United States rights and patents to an American company 
with ‘a capital of 6,150,000 dollars. The parent company receives 
for its rights and patents £50,000 in cash, and shares in the American 
company which represent a controlling interest. The English com- 
pany also receives a further sum in cash for its stations already 
erected inthe United States. The Canadian Government has 
executed a contract under which it undertakes (infer alia) to pay a 
subsidy of £16,000 for the erection of a iMarconi station on the 
coast of Canada for the transmission of wireless telegraph messages 
to England. The station will be worked by the Marconi Company, 
which will also receive all the receipts from messages. 


Anglo-American Telegraph Company.— The directors 
have resolved, after placing £6,000 to the credit of the renewal 
fund, to declare an interim dividend for the quarter ending March 
Jlst, 1902, of 128. 6d. per cent. on the ordinary stock, and £1 5s. 
per cent. on the preferred stock, less income-tax. 


Oriental Telephone and Electric Company.—The 
directors recommend, subject to final audit, a further dividend of 
33 per cent., free of income-tax, making, with the interim dividend 
paid on October 31st last, a total of 6 per cent. for the year ended 
December 31st, 1901. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The reoeipts for the week ending April 
4th were £987; corresponding week last year, £702; increase, £285. Total 
to date, 28,706; оо ding period year, £6,943 ;. increase, £1,765. 
Miles of track open, 103. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
April 6th were 4718; corresponding week lass year, £884; increase, 
£884. тон. POMPA to date, 43,069; corresponding period last year, £2,268 ; 
increase, Й 


Bristol Tramways and Carriage Company.—The сари for the week ending 


April 4th were £5,467; oorresponding period 
crease, 21,410, 


Central London ador ipiis receipts for the week ending April bth were 
£6,685; corresponding week last year, 45, K 4; increase, £981. Total 
receipts to date, £92,475; corresponding period last year, 484, 889; ір. 
crease, £7,586. Miles open, 6. 


City ard South London Railway.—The receipts for the week ending 
April 6th were 22,862; corresponding week last year, £1,800; increase, 
41.062. Total receipts to date (14 weeks), £41,802; corresponding period last 
year, £28,287; increase, £18,565. Miles open, 6}; last year, 43. 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending March 28th :— 


ä——) —— ——— — — — 


t year 44,027; in- 


| i 
Comparison | 
ı with corres- 


Aggregate. 
Amount ponding week > | l 


Company. | 

£ ol last year. „eeks. Amount. Inc. or Dec. 

П + i £ + | = 

| £ £ | # | £ 

ы д a E к 

Devonport' .. ek. 388484 o -— — — 
Dudley- Stourbridge | 671 | 166 1,481 — 
Gateshead’ .. e 0 04 5 — — — 
Greenock-Pt.Glasgow 801 21 2,444 E 
Hartlepool .. ... 229 51 81 — 
Kidderminster » | 100 14 115 — 
Merthyr' "S - 220 -- == — 
Middleton. 190 ' — — — 
Oldbam— Achton 526 | 66 12 — 
Poole 288 — | Es 22 
Potteries Ge .. 1,460 142 653 — 
Southport — .. .. | 198 104 : 852 Ss 
South Staffordshire! | 718 69 — 8518 — 
Swansea ‘ 8: 473 121 — 491 -- 
Taunton* ИР c 63 — — 64 — — 
Tynemouth; .. n 230 74 — ni 2,269 84 — 
Wolverhampton Dist. 141 94 — 121 1,524 966 — 


— ———ä öͥ—ͤ— MÀ —— A —— ͤ Lẽ—ͤ G6— M — — À— M À 


* Not in operation last year. t Partly steam. 
; Comparison from March 18th only. 


а w — — — 


Dover Corporation Tramways. — The receipts for the week ending April 
5th were £210 13s. 10d.; corresponding week last year, £22] 7s. 2d.; in» 
crease, £28 бв. Hd. Total to dace, £2,135 14s. 104d.; corresponding period 
last year, £2,219 12s. 24d.; inorease, £216 28. 8d. Miles of track open, 8. 
Car miles run, 1902, 5,233; 1901, 5,114. Number of cars, 1902, 12; 1901, 11, 


Dublin United Tramways Company.— The receipt= for the week ending April 
dith were aa follows:—D.U.T. Co., £8,915 53. 7d.; D.B.D. Co. £942 58. Ча. ; 
total, £4,757 118. 4d.; corresponding week last year—D.U.1. Co., £3,205 
163. 31.; D. B. D. Co., £711 128. 6d.; total, £3,920 83. 9d.; increase, £837 2s. 7d. ; 
aggregate to date, £51,030 IMs. Id.: last year, £50,452 128. Od.; increase, 
43,787 63. 1d. Mileage worked 46. (Easter week, 1902.) 


Glasgow Tramways.—For week ending April Sth, 1902, £11,539 ils. 2d., com- 
pared with 48,517 Cs. 11d. for the corresponding week last year. Aggregate 
since Jure Ist, 1901, £519,574 165. 9d., compared with £401,912 "7s. 8d. for 
sume period in previous financial year, 


Liv :rpool Overhead Railway. — The receipts for the week ending April 
6th were £1,620; corresponding week last year, 41,607: increase, £13. 
Total to date £19,159; corresponding period last year, £20,513 ; decrease, 
£1,324. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening, 

EVERYONE is on the tiptoe of expectation, awaiting the Budget. 
When it appears, the course of markets may be materially altered, 
although ite broader details have been long guessed. With 
the shape that the new borrowing may take the electrical 
markets are chiefly concerned, since their eyes wait upon Consols, 
and if anything in the Stock Exchange be affected, it will be 
the Funds. And so, as we write, the markets mark time in stolid 
anticipation. Changes in price are few, and what there are do not 
amount to anything particular. The principal rise is one of 10a. in 
British Electric Traction shares, and the heaviest fall is one of 2 per 
cent. in Anglo-American Telegraph Preferred stock. 

In the electricity supply market dulness is apparent in the shares 
of the metropolitan undertakings. Citys, Countys, and Metro- 
politan Electrics are all easier, although the only quotable changes 
are declines of 4 in the two last-named. We asked in the market 
if the London County Council's Bill were the reason for the 
weakness, but the jobbers didn’t seem to know. On the other 
hand, South Londons have advanced 58. on some knowing buying, 
and without being allowed to state the reason for the faith that is 
in us, we may strongly advise holders not to be tempted to part 


. with their shares yet awhile. The proprietors, as lawyers’ advertise- 


ments have it, may hear something to their advantage before long, 
unless the present negotiations fall through. Despite the quietude 
of the share market, the demand for Debentures continues unabated, 
and the silver-edged securities ate now being sought, gilt-edged 
Electrics being at famine prices. Blackheath and Greenwich 
44 per cent. Debenture certificates have improved to 102, thus 
recovering the recently-deducted dividend, while City of London 
Second Debentures are up 1 per cent. 

Somewhat similar investment inquiries have helped to advance 
Central London Ordinary stock this week, the line maintaining its 
excellent traffics despite the weekly stoppages on the Tube.“ 
This stock has the first claim to & rise in value, but it may not be 


amiss to reiterate our suggestions as to the cheapness of the Pre- 


ferred Ordinary. Waterloo and City Ordinary isa point easier in 
sympathy with the depression in London and South-Western Rail- 
way stocks. London and Brighton “А” is a dull market, апі 
some pretend to fear what the rumoured “ mono-rail" will be able 
to do in the way of competition. Metropolitan District has been 
clique-supported, and is up to 324, but Metropolitan Consolidated 
at 73 is rather easier on the week. 

British Electric Traction Ordinary shares have come into favour, 
and, as already noted, mark a rise of 10s., the buying being induced 
by the fall that has lately taken place in the quotation. London 
United Tramway issues are the turn off, and wc understand that 
the special settlement in the new Preference shares and Debenturc 
stock will probably be fixed for the end of next week. Barcelona 
Trams are 8, Calcutta 134, and Cape Hlectrics 23. Anglo-Argentine 
are easicr at 4 on the disappointing character of the report; thc 
6 per cent. Debenture stock is stéady at 1254. New General 
Traction Ordinary arc 3, and the Preference 41. Westinghouse 
Ordinary are changing hands between 6 and 64, and at 53 the 
Preference are about a sixteenth lower. Business was done at 12} 
in Dublin United early in the week, and at 3 in Brisbane Electric 
Tramways Investment Ordinary shares. 

Anglo-American Telegraph descriptions are distinctly flat upon 
the declaration of a quarterly dividend upon the Preferred stock 
at the rate of only 5 per cent. per annum instead of the 6 to 
which the stock is entitled. The poor result is due, no doubt, to 


the stagnation which has prevailed in Yankees during the past 


three months, and coming on top of news anent a Canadian subsidy 
to Signor Marconi, it nearly demoralised the market. Of course, it 
does not necessarily follow that because the full interest is not paid 
for the first quarter of the year that it will not be made up in the 
coming months; the whole matter virtually hinges upon what will 
be done in American Rails duriny the period. Eastern Telegraph 
34 per cent. Preference, in receding a point, challenges attention аз 
& sound investment, yielding at the present price exactly 4 per cent. 
on the money spent. West African Telegraph £10 shares, fully 
paid, are 2 middle. The last dividend paid on them was in June, 
1896, when €s. per share went to the proprietors. With the cheery 
news from the Wassan mine this week, the Jungle market may 
take a turn for the better, and West African Telegraph shares at 
£2 are a better gamble than most of the mining shares hailing from 
the Gold Coast. Marconis are about 373. 

Brush Electrical Preference are receiving renewed support, on 
what grounds it is difficult to see in face of the report. The markel, 
too, tells of buyers of the Ordinary at about 15s, British Insulated 
Wire are down ! to 10, and Telegraph Constructions have lost £1. 
The miscellaneous market, as a whole, is disposed to be somewhat 
easier, but there are buyers at 57 of Callender's Preference. 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


12,300 | African Direct Telegraph, 4 % Debs. vos oes eoe 
5000 11 s shares, Nos. 1 to 25,000 . s 
9,7001 Amason Telegraph 5 Y Debs, Nos. 1 to 1,250 Bed. “ 


4,720 | Anglo-American Telegraph ... - - - 
‘640 Do. do. 6 V Pref. eee eee eee 
7,640 Do. do Deferred aes “ ee 


4,000 | Chili Telephone, Nos. 1 to 44000 ũñù“y ... 


1029] ^ Do. do. Bterling 500 year 4 % Deb. Btock Red. 
6,000 | Cuba Telegraph 5 a 
20d Do. 10% mne ees 217 eee eee [II] 
i2, Direct Spanish ee eee eee eee ee 
6,000 Do. do 10 Сат. Pret. eee eee eee 
10,0001 do 44% Deb. 


Do. 
0,7101 Direct United States Cable 


3007 [ Direct West India Cable, Ф, em EC ux ve | ae | ve | 99 —102 | 99 —102 
30,807 Do. 3 Pref. Stock T “йыз 100 РЕ 208 S. | 85 — 88 84 — 87 86 
12,2681 Do. Mort. Deb. Btock Red. m Stock 5% „ {105 —109 |105 —109 107 
3,000 | Eastern P Australasia, and China Telegraph ...| 10 7 7 95 | ... | 124— 134 | 124— 134 | 13% 
Юю, Do. 4% Deb. Btock ` TIS eee oe eee eee Stock 2 00 eee ees 108 — 113 108 —113 eee 
бшу ween адя Rosti Ae ee 4 мов Deb. 100 | 58% | .. |... | 99 —102 | 98 —101 | 98 
30,0007 Do. 4% ne Mt. Debs. ac Bub.) mar 25] ... oe .. |100 —103 |100 —103 %| 102% 
30,227 Globe Telegraph and Trust eee cee eee 10 5195 5195 eee 84 — 94 8b— 94 94 
90,042 Do. do, 6 eee ee ee 10 0 eee eee 124— 133 123—~ 133 13} 
75,000 Halifax and Bermuda ee: per 2 с ria) 100 Є 93 —103 99 —103 100 
17,000 | Indo-European Telegraph  ... aes oe | 25 |10 Ф 10 Y i 35 — 39 35 — 39 36 
London Platino-Brasilian mite, Dri. y. 4 Debe. . 100.| ... T 100 —104 |100 —104 
72680 | Montevideo Telephone, Limi Nos. 1 to 78,680 .. 1 | 24 ek i— 1 i- 3 
36,499 Do. до. do. 5% Pref, Nos. 1 to 86,493 115 ове $— 1 — 
33,333 National Telephone, Pref. Stock  ... - see 100 | 5 5 |5 X | 95 — 99 95 — 99 98 
30,000 Do Pref. shares эз 2| 34 38 8— # 34— 33 94x 
36,667 Do Def. Stock . 100 |... 60 |64 xd| 60 — 64 60 — 64 59 
15,000 Do 6 Y Oum. ist Pref. ... ET „ 20 | 6 6 6 Ф 13 — 15 13 — 16 
15,000 Do. 6 % Oum. 2nd Pref. ... 1016 0 6 Ф 12 — 14 12 — 14 
50,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 5 4j— 5axd| 44— 54 2: 
00,0007 Do. 3 Deb. Stock Red. aes ~. |Btock| 81 33 up 93 — 96 93 — 96 943 
00,0002 Do. Deb. Btock Red... 00 toe 100 eee 4 4 101 — 105 101 — 105 1014 
71,504 | Oriental Telephone = Elec., Nos. 1 to 171 804, fully paid 115 $16 P i— 1 i— 1 vas 
00,0007 Pacific and European Tel, 4 V Guar. Doba, 1 1,000 see 100 eee oe ese 99 —102 99 —102 
11,839 | Reuter ess 985 - oes iss сез 8|5%|59% ; — 7 64— 7 7 
3,303 Bubmarine Oables Trast [II] 600 еөз ee eee Cert. TII TT) 119 —1925 115 —125 
68,000 | United River Plate Telephone iis eos ‘ ose 517Ф| . 4$— 52 43— 51 
40,006 do. 5 V Oum. pret. Nos. 1—40,000 5 eee е 44— 5 4$— 6 
79,9472 Do. do. 5 Debs. eee eee ee Btock оог e 102 —105 102 —105 А 
55,600 | West African Telegraph, 5 Y Debs.... 100 | .. T. 99 —101 99 —101 
80,008 West Coast of America, Nos. 1—90,000 and 63,001—53,008 9 | ... E i— 8 — È 
180, 0007 Do. do. 4 95 Debs, 1—1 ,500 gua. by Bras. Bub. Tel. 100 | ... ies .. | 99 —102 99 —102 we 
107,990 Western NDA ue: Nos. 1—207, 930 .. eee eee 10 7 Ф 7 % ecc 12 — 13 ха 12 — 13 128 
16,0001 Do Debs. and series, 1906 eee 100 coe eee eee 102 —105 102 —105 oes 
48,7772 Do. do, Deb. Stock Red. ... «| 100] .. |... .. | 99 —102 | 99 —102 а 
68,321 | West India and CER. egraph ... see ike oe |. 10 Ø| m i— è 1— 2 i 
Do. do. do. 6 Oum. 1% Pref. eee 10 eee eov ecc 5 — 54 5 — 54 ae 
Do. do. до. 6 Qum. 2nd Pret. eee 10 ТҮ | eee eec 34— 44 34— 43 32 
Do. do. do. & Ф Debe.. Nos. 1 to 1.800 | 100 | ... hae | 100 -103 100 —103 ids 


à . eee 
150 —160 xd|150 —160xd| ... 
94 — 96 xd| 94 — 96xd| 95 


i 84 $ 
98 —102 |98 —102 %| .. 
. 94— 104х4| 94— 104 918 


ELECTRICITY SUPPLY COMPANIES. 


Blackheath and Greenwich Dist. Electric Light, Ord. ... 
Do. 44% 1st Deb. Stock, Prov. Certa. 
Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 
Do. do. " 7 % Oum. Pref... 


oe Oross and Strand шешу В 
до, до. арро Cum. Pref. 


Do. do. do. о Deb. Btock Red. 
44,000 |*Ohelsea Electricity Supply, Ord. i 
Do. do. do. 9 Deb. Stock Red. 


10,579 | Oity of London Electric Lighting, Ord. 40,001—110, 879... 
Do. 6 V Cum. Pref., 1 to 40,000 .. 
сау 5 Y Deb. Btock, Scrip. (iss. at £115) all paid 
44% 2nd Deb. Stock, Prov. Certs., all paid 
40,000 бошду of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 
do, 


20,000 do. 6 95 Pref., 40,001—60,000 
400,000 Do. 44 % Deb. Stock, Prov. Оена (all paid) ВА... 

$5,500 | Edmundson's Elec. Оогр., Ord. Shares Me С 
20,000 E Bo 6 % Cum. Pref. i6 
120,000] 44 95 1st Mort. Deb. Stock. 


NE Kensington and Кышы Electric, Ord. 


do. | 4% Deb. Btock Stock 


110,000 London Electric Bappy Corporation; Limited, Оға. ... 


49,840 ро 6 % Pref. 
260,0007 do. с 4% 1st ME рь Beek Bá. Btock 
98,769 Metropoliten Electric ly, 101 to 62,500 Е 
$20,000 Do. Mortgage Debenture Stock 
150,000] Do. Mort. Deb. Stock Вей... ... 
8,652 Notting Hill Electric Lighting ТТ eee eee 


40,000 | Bt. Jamesa and Р Ма Electric Light, Ord. 


30,000 7 & Pref., 20,081 to 40,080 
150,000; ` R Deb. Stock Bed. 
12000 | Smithfield Market Elect. Supply, TC" 


5 144 
657 
100 
5|. 


10 6 V 6 9, | cj% | 144— 153d 14 — 15 


ü— É 9— É 
98 —103 xd 100 —104 
8 


А 5 89— 9} | 89— 9{ 
9% 10 | 9 — 10 9 — 10 
° see — 5 — 58 


595 4% | 343— 32 | 53— 52 
eee .. 110 —113 110 —113 
0 5%| 8— 9 | 8— 9 
6 .. | 12 — 18 12 — 13 
oes .. |123 —128 123 —128 
es .. {102 —105 102 —105 
4 4% | 81— 9ixd| 8 — 9 
6 . | 12 — 18 xd 12 — 13 
- .. 107 —110 |107 —110 
TH] 6 — 6 6 — 64 
12% 10% | 10 — 11 |10 — 11 
eee eee 14— 2 14— 2 
eee eee 4 == b xd 4 — 5 
95 —100 95 —100 


111 —115 [111 —115 


о |... 
2 — 94 | 94— 22 | 21 


| | 513% 101 103%, 11 — 12 11 — 12 


Closin Olosing aring 
Quotations Quotation week ed 
April 2nd, April 9th. April 9th. 


841 


1053 


1254 


— the inner рап of ons 


Prep Bzohangx 


yer sod tbe toni pari of be Be m nM 
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SHARE LIST OF ELECTRIOAL COMPANIES.— Continued. 


| ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
ер улл. — | 0 0 losing. | Оой Business done 


poc Dividends tor done 
| NAME or Quotation Quotation week ended 
Issue, "a : Share, me last three years. April 2nd. April 9th, April 9th, 1908, 


—— . —— — | 


t 1899, | 1900, | 1901, 


20,000 | British Aluminium 7 % Cum. Pref. . ee wes |. 30 | ace ans ass 44— 54 44— 54 51 
800,0007 Do. do. 5 95 1st Mort. Deb. Btock Red. .. |Btock| ... ids vés 88 — 92 88 — 92 ro 
62,074 British Electric Traction = ne ён „| 10| 8% 9 | .. | 18 — 14 133 — 144 14 
. 90,000 Do. do. 6 % Cum. Pref. —€— өзә 10 ‘ss ^ T 121— 12? 121— 12? 128 
600,0007 Do. do. 5 95 Perpetual Debenture Stock . Stock Mes .. |126 —129 [124 —127 126 
70,000 | British Insulated Wire Ord. . T€ one -— 5 | 20 9| 15 $] ... 94— 104 9 — 10 225 
70,000 Do. do. 6 Cum. Pref. ove ave ar 5 ae "d eis 53— 62 54— 64 
50,000 |[Browett, Lindley & Co. (1899), Ord. T ЧЕ "E gm 8 * | 13s to 15s. | 13s. to 15s. 
50,000 | 6 Y Cum. Pref. ... T E Ok eee 6 . | 16/6 to 17/6 | 16/6 to 17/6 
105,731 Brush Elec]. Enging., Ord., 1 to 105,731 wes ase 2 87 5 %| Nil dc 1 i— 1 885 
150,000 Do. do.  Non-cum. 6 95 Pret. ... Бөз 5, 2| 6 6 Y 3 1 — 4 14— 12 | 14 
125,0607 Do. do. 44 95 Perp. Deb. Stock i» .. [Stock] ... ase .. 101—104 101 —104 E 
125, 0001 Do. do. 44 % Perp. 2nd Deb. Stock .. |Btock| ... oes cen 97 —100 97 —100 988 
30,000 Oallender's Cable Construction s „Nos. 1—90, 000 5 15 Ф| 15 ... | 174— 184 | 17 — 18 M 
40,000 Do. do. 595 Cum. Prei T A wags n i» 51— 6 54— 6 58 
90, 0007 Do. do. 44 95 1st Mort. Deb. Btock Red .. [Stock]... oes 111 —115 [111—115 e 
1, 969, 800 | Central London Railway, Ord. Stock T "^ Stock ... jas 4 % |101 —104 |102 —105 1043 
440, 100 Do. do. 4% Pref. Stock .. 857 S. |Stock| ... è 4 & 103 —106 103 —106 105 
440,100 Do. do. О - 4 s >» [BO . .. | 4 9| 97 —100 | 97 —100 | 994 
1 855, 000 | City and South London Railway  ... ‘aa A .. |Btock| 11 12%] 2 Ф 65 — 68 65 — 68 66 
54,000 | Crompton & Oo., Nos. die ue SEN ETE 3| 7il 8%... | S— 33 | S— 34 | ... 
Do. 5 95 1st Mort. bs., 1 to 900 o А а 
100,000? 00 and SOLE 11 Ant ED 10 e че OQ 10 [100 OS 9 ss 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99, 261 5 6 17 i— 8 i— 8 
5 17,199 Do. do. do. “А” Shares, 01—017,139 ... 5 6 QUE ... 2— 3 2— 3 
844,0237 Do. do, do. 4 % Deb. Btock Red ... | 100 m vs ёз 78 — 83 78 — 83 805 
100, 0007 Do. do. 5% 2nd Deb. Stock Prov. ee 100 | ... -" .. | 82 — 87 xd| 82 — 87 aoe 
112,100 | Electric Construction, 1 to 112,100 ... Mii ses 210855] 6 "Bl м4 18— 1{ 18— 1j & 
31,390 Do. do. A Cum. Pref., 1 to 31, 390... ces 2 "T — b 24— 3 21— 3 
182, "5001 Do. do. Perp. 1st Mort. Deb. Btock eee Stock eee eee eee 97 —101 97 —101 eer 
18,000 General Elec, Co. (1900) 5 95 Cum. Pref. ... UA ua d ДОР. 24% ncs 5 92— 10} 92— 10} 10,5 
150,000 Do. do. 4% Mort. Deb oes 2. [Stock] ... О 98 — 101xd| 98 —101 ids 
95,000 Henley's (W. * Telegraph Works, Ord. ... T coe 5 | 15 = 20% 20 % 17 — 18 17 — 18 17; 
95, 000 Do. do. 4k y 4 Pref. III ees 5 44% 44% T1 53— 6 52— 6 eee 
50,0007 Do. do do. 44 Mort. Deb. Stock... Stock 885 111 —115 111 —115 ele 
50, 000 | India-Rabber, Gutta-Percha and Telegraph Works ..| 10|10 Ф| 10 . | 21 — 22 21 — 22 218 
800,0001 Do. do. do. 4 95 1st Mort. Deb .. je 100 = 922 .. | 99 —102 xd| 99 —102 100 
87,500 Liverpool Overhead Railway, Ord. .. ae ..| 10 | 325] 3195| 14%) 57 — 55) 5 — 51 SA 
10,000 |f Do. do. Pref., £10 paid ids des 10 5 TS гёр 11 — 11% 101— 11 - 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,900 ... ux 1:104 ere 5 *. | 154—164 153— 164 "a 
$Rosling, Appleby & Fynn 6 95 Cum. Pret. . T „ BL. wc OS 19/- to 20/- | ... — ... М? 
37,850 Telegraph Construction and Maintenance * 12 | 15 17496 20 * 35 — 38 34 — 37 35$ 
150, ,0007 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Red. 1909 ie] 100-1 hes * |102 —105 [102 —105 ie 
25,000. | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... “© 5 12 12 `% * | 104— 114 | 103—114 1015 
20,000 Do. do. 5 % Cm. Prt. Nos. 1 to 20,000 .. 5 54— 6ха 54— 6 512 
540,000 Waterloo and City Railway, Ord. Stock ... .. ges 7 | 100 | 3 * 9 * 3 * 92 — 95 91 — 94 i 
x Qvotetions on | Liverpool ! Btock Excbange. T ; Unless otherwise stated a all shares are are tully paid. mae From Bradford Share List, 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Oonstruction and Maintenance, 4— д. Oldham Ан; and Hyde Electric (£10 ра.), Ord., 144—15. 
Matioval Electric Wiring, ?à—1i. do. Pref. (410 pd.), 104—104 
* From Birwingbam Sbare List € From Mancbester Shere Lint. Bonk е of discount 3 per cent. (February 6th. 1902). 
2 MARKET QUOTATIONS, Wednesday, April 9th. 
CHEMICALS, &o. This week. | Last week. Ino. or Deo. METALS, &. (continued.) | This week.| Last week. Ing. or Dec. 
prx H ürochlorio ee ee ows, 57 5J- ee Co Bh |] ee eo ee ton £71 ££ 
i e Nus coe 0 Sob Ж. Ж. ih 2 h e. у. n з ею ЕП £71 
6 : Охајо  .. өө eo per owt. - "m „  Eleotrolytio) Bars per ton £63 е 
@ „ Sulpharic.. “a ee per owt, 6/6 6/6 es в " i Sheets .. рег юп #15 £15 
a 3 ee ee oe per owt, l- J- ee в ee [T] Rod ee ton £68 £68 
4 Ammonia, Mariate (crystal) .. рег ton 98 1 - 42 27 a Н.О, Wire per Ib 8d. 8d. 
а „ү P es per ton £80 vs f Ebonite Rod .. oe ee ee per lb. 8/- 8/- М 
а Bleachin powder ee ee per ton 21 21 oe f oe Bheet ee os ee рег Ib. 6j- x 
a Bisul of Oarbon .. per ton 215 215 vx п German Bilver Wire os eo per lb. 1/6 6 s 
a Borar T $e өө por ton 218 818 h Gutta-percha fine . oe ee per lb. 8/- 
a Bensole ) o - ee per gal. 96 uh T h Indis-rubber, Para fine .. por Ib. 8/05 to 8/1 | 8/14 to 8/2) 14, dec. 
2 n ' юы: ee ee per gal. 6/6 6/6 - 1 Iron, Charcoal Sheets  .. „ per ton £18 £R 25 
a Со ulpha „„. per ſon £920 £20 e i „ Pig (Cleveland warrants) .. per ton 47/2 46/11 8d. ino. 
a Lead, Nitrate... ee .. per ton 494 #294 АЕ € „ Forgin 55 per ton From 411 | From 211 T 
а „ White Sugar... ee рег ton £81 £81 АР „ Scrap, беа es рег ton 47/6 to 50/- | 47/6 to 50/- Те 
| 6 м" aded Barris ee M nd “7, 10 uc 4а ( „ Wire, galvanised No.8 .. per ton 49 15 2 ere rs 
Кын on . ree b. ве 2 5 A Lend. English Ingo: .. . per ton £1110 |] 51115] 7 to 5, dee. 
eP Polch. B per Bd. 8d, eo T n Bheet ee ee per ton ee А 8181 "P 
2 н Qaustio о» .. рег ton 294 £24 T “ Manganin Wire No. 98 .. per lb. 8/- 8/- MT 
Bisulpha ee ee per ton £85 £865 Е g Mercury . perbot. £8 15 #8 15 T 
a Shellac T ee рег owt, 114/- 117/- 8s. dec. 4 Mica lin original oases), small . per lb. Bd.so9d. | Bd. to 9d. oe 
а Bulphate of "Magnesia .. .. per ton 24 10 44 10 А d u N medium per Ib. 1/9 0 9/9 | 1/9 to 9/9 i 
a Sulphur, Sublimed Flowers.. per ton 26 5 £6 5 e d „ » » large .. per Ib. 8/890 7/8 | 8/8 to 7/8 ° 
: " Recovered .. ee рег ton £5 19 &£b 10 ve p Phosphor Bronse, plain casti per Ib. |1154. to 1/2 ld. to 1/8 
Lump ee per ton 26 45 АА Е T rolled bars &rods per ib. -$0 1j8 | 1/- to 1/8 £x 
: a Bodà, Caustic (white %) ee per ton 210 15 210 15 os am 68 strip & sheet per Ib. 1/2 1/2 oe 
ae tals .. ee eo per ton £8 £8 ee ee eo Per os. 441 A41 ee 
— <n) me | LEE HE a i- E Pad dd | 
ot, 800’ n ee 
METALS, Ф. F ES aee | oz 
b Alnmirinvm Ingote, ір ton lose per tan £148 £148 "T 9 Tin, block .. dn T ee рег ton £128 8120 } £8 ine. 
b "m Wire, ip ton liosa per ton RDA 4 | ee 9 a foi} oe ee (1 ee рег Ib. 1/6 Im T 
b pase in ton lots per ton 2191 2191 sv в u wire, Nos. 1 to 168 ee per lb. 17 ö 1/6 Id. inc. 
p Babbite's metal ingota.. per ton | £75 to 2195 £15 to £195 p White Anti. friction Metals — . 
é Brass (rolled metal t0 13") basis per Ib. 63d. bad. E " White Ant” brand .. per ton) 485 to 465 | 885 vo 265 T 
в (bras T „ Der ib, d. d. P j Yarns, 3/10» Grey Ootton, on ерла per Ib. 10. Id. T 
e n a шош drawn) ee per Ib. id. Td. es 4 m R lea. Flax ee Der lb, Bad. . oe 
€ „ Wire, 8 M „ Derib, 7d. 7d. ss ) u 8 oly 10 Ibs. Russtan ee рег 1р. А T 
e Oovper Tubes ire ee рег lb. ES Sad. e" j » 10 bs. Russian, single .. per lb. 98 - 
9 „ „ (solid drawn) .. per ib. d. 9d. a j 180 iba, Juve rove .. ee Der 00| 410 2 6 £10 9 4 ee 
g Oopper Bars (best selected) .. per ton £71 £1 "S b Zino, Bb’. (Vielle Montagne bná.) per ton] 222 10 £22 10 Fe 
TUI Арыт i. Bone do І J India-Rubber, G.-P. and Teleg. Works ik Messrs. Morris Ashby, Limited. 


А b Тһе British Aluminium Co., Ltd. п Messrs. James & Shakspeare. [Co., Ltd. т Messrs. W. Т. Glover & Со., Ltd. 

Quotations | Messrs. Thos. Bolton & Sons, спор REI i Messrs. Edward Till & Co. UDINE | n Messrs. P. Ormiston & Sons. 

supplied DY | d Messrs, F. Wiggins & Sons, supplied PY [4 Messrs. Bolling & Lowe. supplied hy ‚ © Messrs. Johnson. Matthey & Co., 11 
c Мезагь, Frederick Smith & Co. ( Messrs, Walter H. Hindley & Co. The Phosphor Bronze Company, 
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| ELECTRICITY WORKS 
AND THE SUPPLY OF ENERGY FOR 
CORONATION ILLUMINATIONS. 


Tux following is a copy of the series of questions which were 
sent ont by us to station engineers asking for information as 
to what was being done in connection with their system by 
way of preparation for Coronation supply, and a brief sum- 
mary of the replies so far to hand :— 

1. What special arrangements, if any, do your works con- 
template making to meet the demand for energy for 
Coronation illuminations ? 

2. Will there be any special price charged for electrical 
energy? If so, what is ооа ? | 

3. Are there any special facilities to be given for tapping 
mains ? | 

4. Are your own works and municipal buildings to be 
electrically decprated and illuminated ? 


Accrington.— Mr. H. Gray reports: (1) That being midsummer no 
special arrangements are considered necessary. To (2) and (3) 
he replies, No! (4) The municipal buildings will probably be 
electrically illuminated. | 

Ayr.—Mr. A. J. Fuller says that а general scheme is now under 
consideration. 

Bangor (N. Wales).—Mr. P. Е. White states that Committee is 
about to consider. 

Barnes.—Mr. C. S. Davidson says demand for this class of supply 
small. No steps yet taken. Electricity works and Council 
officea likely to be illuminated. | 

Barnsley.—Mr. 8. E. Bastow reports no special arrangements as 
to (1) А1) current for one week will be charged at special low 
rate—probably 2d. per unit. 

Bath.—Mr. Francis Teague. Corporation not yet decided. 

Battersea.—Mr. H. R. F. Mackay gives four interesting replies. 
(1) None. (2), (3) and (4), No. : 

Bedford.—Mr. R. W. L. Phillips. Matter receiving attention. 

Birkenhead.—Mr. W. Bates (1) None. (2) Question not yet 
mooted. (3) No. Electricity Committee will supply energy 
free for the illumination of the municipal buildings. 

Blackbnrn.—Mr. A. 8. Giles says that the scheme adopted in- 
cludes tbe free supply of electricity for illuminating purposes 
to all consumers. (3) No. (4) Not definitely settled. 

Bolton.—Mr. A. A. Day. (1) Special arrangements unnecessary as 
plant sufficient. (2) Supply for illuminating Corporation 
buildings free. Private consumers’ charges not settled. (3) 
Nothing definite settled, but this would not be objected to if 
ыы under superintendence of electricity department. (4) 
Jes. . 

Brighton.—Mr. J. Christie. (1) Prepared to supply any demand 
within the plant capacity. (2) No special price, but any in- 
crease on the winter maximum demand will not be reckoned 
against the consumer at the bigher rate (7d.), but at 1d. (3) 
No special facilities. Any one of the 3,000 odd consumers can 
have whatever energy he likes up to capacity of service mains. 
If special mains required, consumer must pay for same. (4) 
Electricity works being in unimportant thoroughfare, will not 
be illuminated, but Town Hall and other municipal buildings 
will be, on lines not yet definitely decided. 

Bristol.—Mr. H. F. Proctor says: (1) Plant sufficient for antici- 
pated demand. (2) Ordinary rates. (3) Temporary supply will 
be given when in proximity to mains, (4) Electricity works, no; 
municipal buildings, yes. 

Burnley.—Mr. R. Birkett. (1), (2) and (3), no. (4) Probably. 

Burton-on-Trent.—Mr. F. L. Ramsden (gas and electric light 
works) No special arrangements made, though it is expected 

. that the large breweries will go in extensively for electrical 
illumination, energy being charged at ordinary rates. 

Bury St. Edmunds.—Mr. L. P. Greig. Council not yet settled 
the matter. 

Canterbury.—Mr. C. A. Blascheck. 
arrangements. 

Cardiff.— Mr. Arthur Ellis says: (1) No special arrangements con- 
sidered necessary to meet demand. (2) and (3) No special 
charge for energy, cost of special temporary service connections 

to be charged to consumers. (4) Electricity works outside town, 
so no; municipal buildings not yet decided. 

Carlow (Ireland).—Mr. G. M. Harris. (1) No very great demand 
anticipated. (2) Ordinary price. (3) If necessary, every 
faeility will be given. (4) Electricity works, yes; municipal 
buildings, not likely. 

Charing Cross and Strand E.S. Corporation, Limited.— 
Mr. W. H. Patchell. (1) Large amount of plant available 
representing the difference between summer and winter loads ; 
in addition there is the new plant at Bow. (2) Special charge 
of 5d. plus cost of connections. (3) All inquirers are being 
notified that they will be met as far as is possible with safety. 
(4) Not settled. 

Chelmsford Electric Lighting Company, Limited.—Mr. A. H. 
French says nothiny has yet been done. 

Chelsea Electricity Supply Company, Limited.—Mr. P. Still. 
The company is sending out a circular relating to the matter 
offering to give every facility to customers requiring additional 
current for illuminations. The circular gays: The amount of 


Committee not yet made 


current which ican be stpplied for this parpose being limited; 
customers are requested to give notice as early as possible of their 
intention to take an increased supply, Applications must be 
made on special forms, which may be obtained at the offices of 
the company or from the wiring contractor. No application can be 
entertained unless received at least two weeks before the supply 
is required. Full details of the arrangements proposed must 
be submitted to the company by the contractor. Charges.—A 
charge of 10s. 6d. will be made to cover the cost of connection 
and testing. Should special connections and larger meter be 
necessary, the charge will be one guinea. The current used 
will be charged for by meter at the ordinary rates.” Ав to 
question (4), worke may be illuminated. 
Cheltenham.—Mr. H. Kilgour reports:—(1) Ample plant for 
meeting any probable demand; no special arrangements con- 
templated. (2) Propose charge of 2d. per unit throughout 
Coronation week to all customers who pay 2s. 6d. to cover the 
cost of reading the meters at the begiuning and. end of the 
week. (3) Temporary services, &c., and alterations to services 
and meters to be paid for at cost price. (4) Works 14 miles 
from the town, 80 will not be decorated; no decision come to 
regarding municipal buildings in the town.  . T 
Colchester.— Mr. A. R. Billar says: (1) It is not expected that 
the Coronation load will be up to that of an ordinary 
weekday. (2) No special rate had been fixed, but it is proposed 
to charge maximum price. (3) No. (4) Municipal buildings 
will be. | 
Cork.—Mr. Н. Н. Nalder. Quite uncertain. 

Coveniry.—Mr. J. A. Jeckell writes that no illuminations are 
proposed at present. T 
Crewe.—Mr. H. H. Denton says that demand for Coronation 

illuminations so small that no special arrangements or rates 
are necessary. : 
Darlington.—Mr. J. R. P. Lunn. So far nothing done. 
Darwen.—Mr. Chas. Garnett says: (1) No special arrangements 
needed, as there is sufficient spare plant. (2) All consumers 
to have free current on Coronation night for outdoor illu- 
mination only. (3) For connecting to main free up to 20 
yards; if over, cost price charged. (4) Whole of municipal 
buildings and works. 5 
Derby.—Mr. T. P. Wilmshurst. No arrangements yet made.. 
Devonport.—Mr. Chas. Furness. Nothing to report yet. 
Doneaster.—Mr. W. Wyld. Discussed, but nothing -settled at 
resent. . 
Dublin.—Mr. M. Ruddle. (1) No application yet received. (2) 
Special price will be arranged for any favourable. demand. 
(3) Must be taken off existing supplies generally. Special 
applications considered on merits. (4) Nothing at present 
arranged. : ' 
Dundee.—Mr. W. Н. Tittensor. (1) Under consideration. (2) 
Probably cost price for town, private consumers, no. (3) No. 
(4) No (works situated in slums, next door to graveyard, and 
Mission Hall, with a jail at the back and a public house in 
front). | 
Durkia ме J. S. Frain says: (1) No. (2) Demand indicators 
will be short-circuited during June. (3) No. (4) Probably, 
Ealing.—Mr. J. D. Knight. Nothing yet decided. " 
East Ham.—Mr. W. C. Ullmann. (1 and 2) Nothing arranged. 


(3)No. (4) No. 
Eceles.—Mr. Н. W. Angus. No special arrangements. contem- 
plated. Bi 


Edinburgh.—Mr. F. A. Newington. Nothing settled yet. 
Exeter.—Mr. H. D. Munro. (1) None required. (2) Probably 4d. 
pM unit. (3) Not contemplated. (4) Yes. NUES AER 
Farnworth.—Mr. J. D. Pember says that there is plenty of spare 
power at present. All consumers will be supplied free for 
Coronation Day, the electricity department reserving the right 
to object to any wastcful illuminations. Special tappings may 
be allowed for illuminating buildings not now connected, but 
cost of the work would be charged. (4) Most likely, but not 

decided. 

Fleetwood.—Mr. O. Hansom: (1) No demand expected. (2) and 
(3) No. (4) Probably. | 
Folkestone Electricity Supply Company.—Mr. T. Hesketh: 

No arrangements made. Probably beyond meeting consumers' 
requirements, no special facilities will be given. | 
Fulham.—Mr. R. F. Ferguson: (1) None. (2, 3 and 4) No. 
Glasgow.—Mr. W. A. Chamen writes that there is no inclination 
to encourage such illuminations, owing to time of year. 
Gloncester.—Mr. W. J. Bache. (1) None. (2) 2d. per unit. (3) 
Laid at cost price. (4) Probably not. 22M 
Govan.—Mr. J. Brown. Nothing definitely settled. | 
Greenock.—Mr. W. M. Nelson. Being considered. ' | 
Grimsby.—Mr. W. A. Vignoles. (2) 23d. per unit (half price). 
(3) Laid at cost price. (4) Electricity works and Town на 
Guernsey.—Mr. А. G. Bird. (1) Not encouraging temporary 
lighting. (2) 7d. per unit. (3) No. (4) No. „ 
Hackney.— Mr. L. L. Robinson reports: — (1) No special arrange- ' 
ments necessary. (2) 3d. per 30-watt lamp or its equivalent 
per night. Charge of 103. 6d. to cover cost of temporary con- 
nection, testing and disconnection. (3) Consumer bears cost 
of special service connection; it he becomes a permanent one 
within three months, charge for the service to be refunded. 
(4) Undecided. 
Halifax.—Mr. W. M. Rogerson. No arrangements yet made. 
Hampstead.—Mr. G. H. Cottam:—(1) None. (2) Ordinary rates, 
lower scale 24d. through demand indicator. (4) Not settled. 
Harrogate.— Mr. G. Wilkinson is engaged placing proposals before 
Committee. 
Hastings.—Mr. L. Andrews. No decision yet. . 
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Hereford.—Mr. F. G. Poulton:—(1) None. (2) 4d. per unit for 


all current consumed during Coronation week, meters being 


read before and after. (3) No; all current must be taken off 
present cut-out boxes. (4) Municipal buildings use gas ; nothing 
at works. 

Islington.—Mr. A. Gay:—(1) None. (2) 1d. per 8-c.P. lamp iper 
night (as per Southwark Conference Rules) (3) No. (4) Not 
yet decided. 

‘Kendall.—Mr. T. N e. Ritson. 
Display contemplated. 

Kensington and ightsbridge Electric Lighting Company. 
—Mr. G. C. Weston. Consumers being circularised specially. 
Company prepared to supply current to temporary illuminating 
devices up to the limit of the distributing capacity available. 
Applications to be made upon special forms. Applications to 
be sent in as soon as possible, as they will be dealt with in the 
order of their date. Fall particulars of all illuminating devices 
to be submitted tothe company, for approval, at their distri- 
buting department, Prince Consort Road, South Kensington. 
All work must be carried out, as far as possible, in accordance 
with the general rules issued by the company, and special pre- 
cautions must be taken for the protection and insulation of all 
outdoor work exposed to the weather. All work must be 
inspected and tested by the company’s inspector before a supply 
will be commenced. 

Connecting, £c., Charges.—1.—Where the current for the illumination 
supply is taken wrote the existing service, meter, fuses, &с, and where 
the current for the illumination supply and for the existing lighting, 


both being in use at the same time, does not exceed the capacity of the 
hed RE the charge for inspecting and testing by the company will 
1 


Works open about Coronation time. 


2. Where the illumination supply is taken through the existing service 
cable, but a larger temporary meter and larger fuses are required, the 
charge, including inspecting and testing, will be £1. 

8. Where a new service is required for temporary use, provided the 
company have distributing mains laid and a manhole box outside the pre- 
mises, suitable for direct access into the same, and provided the service 
does not exceed 10 ft. in length, the charge for connecting, &c., a device 
demanding a supply adequate for :— 


a) Fifty 8-с.р. lamps, or equivalent vs T . £3 0 0 

(b) Over 60 and under 125 8-с.р., or equivalen ә .. 810 0 

(c) Over 195 and under 250 8-с.р., or equivalent 400 
And for every additional 10 ft. of service, or part thereof, or for every 
additional 8-c.p. lamps, or their equivalent, ог part thereof, a sum of 
10s. must be added to the above charges for connecting, &c. 

4. When a new service is required for temporary use, necessitating the 
footway or PONAT to be taken up, special quotations will be given upon 
receipt of full particulars, For this work at least eight weeks' notice must 
be given to the company. 


Four weeks' notioe must be given where it is only necessary to change 
the service cables, meter, fuses, &c. 


The pressure supplied to all these illumination services will be at 200 volts 
continuous current. — 


Supply Charges. — The charge for current supplied through an existing 
service and meter will be at the ordinary rates. PE s 


The minimum charge for a supply through a special service will be for 
each evening’s use as follows:— 


(а) Up to 50 8-с.р. lamps, or their equivalent "T .. 6s. 6d. 
(b) Over 60 and under 125 8-с.р, lamps, or their equivalent 128. 6d. 
(c) Over 125 and under 250 8-0. p. lamps, or their equivalent 258. Od. 


For any s impo beyond the minimum the charge will be at the ordinary 
rate per unit. 

The company will require the charges for connectin 
the supply charges for special services to be paid in 
work is commenced. 


Nork.— The company will not provide any illuminating devices, nor will 
they Ях them. Consumers must employ their own contractors to carry out 
this work. 

King's Lynn.—Mr. J. Pilling. Matter not considered. 

Kingston-on-Thames.—Mr. J. E. Edgcome. (1) Bulk of shop 

oad: being off, present plant will suffice. (2) Committee not 
decided. (3) Temporary connections to mains at cost price. 
(4) Town Hall and possibly other public buildings. 

(Borough will have special Millenary celebrations at Whitsuntide 
(Saturday to Monday, May 17th, 18th and 19th) to commemorate the 
crowning at Kingston of Edward the Elder, and Town Hall will be 
illuminated then.] 

Lancaster.—Mr. W. A. Tester. (1) None. (2) No. 
required. (4) Municipal buildings. 

Larne.— Mr. M. G. Smyth. Matter not considered. 

Leeds.—(1) Plant quite equal to demand. (2) Ordinary charges. 
(3) Little likelihood that extra services will be required, but 
it so would probably be charged for. (4) Electricity works, No. 
Municipal buildings, Yes. 

Leith.—Mr. J. Gray Scott. No definite arrangements. Matter 
under consideration of the Provost’s Committee of the Council. 

Lewes.—Mr. F. H. Davies. (1) None. (2) Maximum demand 
indicators will be reset after illuminations, so as not to inter- 
fere with consumers’ usual maximum. (3) Would be con- 
sidered on application. (4) Probably municipal buildings. 

Leyton.—Mr. F. Harman Lewis. Nothing decided. 

Limavady.—Mr. E. J. 8. Ritter. Nothing. 

Liverpool.—Mr. A. B. Holmes. (1and 2) No. 
facilities given. (4) Municipal buildings. 

London (City of London Electric Lighting Company).— Vr. 
J.C. Bull (manager) (1) Ample plant and reserves to meet 
any demand. (2) Owing to the temporary nature of the 
demand, a charge will be made, varying with the nature of the 
work in each case, to cover the cost of connecting and discon- 
necting, but the minimum charge will be £1. The rate of 
charge for energy will be 24d. per 8-c.». lamp for each day of 
24 hours that the lamps are connected to mains. А part of a 
day to be counted as one day. A 16-с.р. lamp will be charged 
at 5d., and so on as regards other sizes of lamps, for the same 
period. This rate is, of course, subject to the condition that 
the lamps will be switched off during daylight hours, and the 
company reserve the right to require payment of a propor- 
tionately higher rate if the lamps are used in the daytime. (3) 
Engineering department will give every assistance. 


and testing and 
vance before any 


(3) I£ 


(3) All necessary 


Longton.—Mr. W. Langford. Nothing definite decided. Com- 
mittee has offered to supply illumination devices at cost price, 
and current for public buildings free of charge. 


Luton.—Mr. W. H. Cooke. Committee to consider shortly. 
Morecambe.— Mr. R. Pape. Nothing to report. : 
Morley.—Mr. H. Drewett. (1) None. (2)and (3) No. (4) Muni- 


cipal buildings probably. 
Nelson.—Mr. W. A. Fraser. Ordinary rates. (3)No. (4) Yes. 
Newcastle and District Company.—(1) No. Can give supply of 
energy from transformer sub-stations, if desired. (2) Not 
settled yet. (3) No; only from transformer station. (4) 
Works, no. : 
Northallerton.—Mr. F. R. Batty. Very little illamination will 
be done. Plant equal to 50 Kw. above usual load. (2) Usual 
prices, 
Norwich.—(1) None necessary. (2) No. (3) Probably. (4) Tes. 
Nottingham.—Mr. Н. Talbot. No particular demand expected. 
Notting Hill Electric Lighting Company, Limited.—Mr. G. 
Schultz. (1) None. (2) and (3) No. (4) Offices only. 
Pembroke (Ireland).—Mr. Price. (1) None. (2) and (3) No 


(4) Uncertain. 

Penarth.—Mr. 8. d. Leech. (1) No. Plant can deal with 100 
per cent. increase of load. (2) Indicator readings will not be 
noted in June. (3) All possible encouragement to be given. 
(4) Works probably; municipal buildings not decided. 

Perth.— Mr. J. Lambert. (1) No. (2) No special charge; demand 
indicators to be cut out of circuit during Coronation period. 
(3) No. (4) Municipal buildings and town churches, but noi 

; . electricity works. 

Plymouth.—Mr. E. Gd. Оке]. (1) Connections will be made up 
to capacity of plant. (2) 32 lamps of 8 c.P., 44d. per hour's 
use; if meters already fixed, 44d. per unit. (3) Cost of 
temporary connection charged. 

Poplar.—Mr. A. Blackman. No special arrangements, prices, or 
facilities to be held out to the public to induce them to adopt 
electricity for temporary lighting, as it is not wished that this 
demand shall be encouraged. Wiring rules provide that no 
current shall be supplied to installations of a temporary 
nature. Public buildings likely to be electrically illuminated. 

Portsmouth.—Mr. E. Price:—(1) None contemplated. (2) and 
(3) No. (4) Town Hall no doubt. | 

Queenstown.—Mr. H. Nalder. No demand anticipated. 

Rathmines.—Mr. G. F. Pilditch:—(1) (2) and (3) No special 
arrangements. (4) Under consideration. 

Rochdale.—Mr. A. C. Atchison :—(1) Demand for special arrange- 
ments not anticipated. (2) 3d. per unit where supply mains 
are already laid down. (3) For purely Coronation illumina- 
tions, charge for connection to mains; those who retain supply 
will not be charged. Consumers who are connected and require 
an excessive supply will be charged as above unless extra 
service is retained for future use. (4) Municipal buildings 


roposed. - 
St. Helens.—Mr. J. S. Highfield:—(1) None. (2) Probably 6d. 
(3) As required. (4) Probably. 
St. Pancras.—Mr. A. E. Pycraft. Under consideration. 
Salford.—Mr. C. D. Taite. In the hands of a Special Committee. 
anr S. E. Fedden :—(1) None. (2) and (3) Not decided. 
4) Yes. 

Shoreditch.—Mr. C. N. Russell. Not yet decided. 

йл T E. Ridley. Applications treated on merit. 
4) No. 

Southport.—Mr. R. S. Downe:—(1) None. (2) Oauteide illu- 
minations 4d. per night per 16-c.». lamp. (3) Where required. 
(4) Public buildings, supply gratis. 

Stirling.—Mr. A. C. Hanson. (1) None. (2) No. (3) No. Season 
unfavourable for illuminations. 

Stepney.—Mr. W. C. P. Tapper. (1) No large demand anticipated. 
(2) No special price; but as demand indicator readings are not 
taken in summer months, all current for illuminations will 
practically be at 1d. per unit. (3) No. 

Stockport.—Mr. S. Meunier. Nothing arranged. 

Sunderland.—Mr. J. F. C. Snell. (1) Demand for illuminations 
cannot occur until long past the peak of the load, and all shops 
willbe closed on Coronation day, therefore there can be no 
difference to normal maximum demand. (2) At the time of 
1897 Jubilee, the Town Hall special illuminations only repre- 
sented for two nights £4 worth of current. Special prices not 
worth while. (3) Facilities will be given where necessary. 
(4) Works, no. Town Hall, Public Library, and Technical 
College, yes. 

Sutton.—Mr. M. Nash. (1) None. (2) D.I. readings will be 
ignored during June; energy for decorative purposes at 
ave rate, 2d. per unit. (3) Every encouragement will be given. 

4) Yes. 

Torquay.—Mr. P. Storey. (1) Applications must be made three 
weeks prior to Coronation. (2) Free of charge. (3) No. 
(4) Municipal buildings, yes. 

Tunbridge Wells.—Mr. H. Boot. (1) Unnecessary, as the Corona- 
tion takes place in summer, but spare transformers, if required, 
will be taken from the spare stand-by and placed ia the sub- 
stations nearest to the required premises. (2) Not proposed. 
(3) Where necessary. (4) Municipal buildings. i 

Walsall.—Mr. A. Wyllie. No special arrangements. 

Walthamstow.— Mr. Е. A. Wilkinson. (1) None. (2) and (3) No. 
(4) Not decided. 

Watford.—Mr. W. H. F. Colebrook. (1) None. (2) M.D. indicators 
will probably be short-circuited during the time the illuminations 
are on. (3) Probably. (4) Undecided. 

West Ham.—Mr.J. К. Bock. Nothing definite done yet. 
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West Bromwich.—Mr. J. H. Wray. (1) None. (2) D.I. will be 
cut out for two nights where extra lights are used. (3) No. 
(4) Municipal buildings by gas. : I 

Westminster Electric Supply Corporation, Limited.—The 
company is circularising its area expressing itself as ''anxious, 
by supplying additional current, to afford every facility to those 
of their consumers who desire to illuminate their premises. 
The amount of current which can be supplied for this purpose 
is limited, and it is necessary that the company should have 
ample time to make arrangements. Consumers are, therefore, 
requested to decide upon their requirements and to give their 
contractors full instructions аа early as possible. The following 
rules will be adhered to :— 


1. Applications for supply to a moderate number of lamps will be 
&coe in the order in which they are received until the limit of power 
which can be allotted for this purpose is reached, but no applications can 
be нө: unless resolved: at least two months before the supply is 

ed & 


red. 
2. Applications for supply must be made on special forms, signed by the 
consumer, which may be obtained at the company’s office or through the 
wiring contractors. No verbal application can be entertained. 
8. Full details of the arrangements proposed must be submitted by the 
Vontractor to the company one month before, and the work must be сот. 
pleted in position and be ready for testing seven days before the supply is 


4. The company reserve the right to refuse any application. 


CHARGES, 


1. А charge of ба. per 8-с р. lamp connected (with a minimum of £1) will 
be made, to cover the cost of special connections and testing. 
2. The current used will be charged for by meter at the ordinary rates. 


Коте. Тһе charge for current may be taken 1 at Id. per 8-c.P. 
lamp per night, so that a consumer installing 60 8-с.р. lamps and using 
these for seven nights would pay the company 


For connection or ees ee oe oe ee oe 
For current (approximately) 97 T на . . 19 2 


The cost of fitting and interior wiring is not included in the above. This 
is a matter between the consumer and his contractor, 


Weston-super-Mare.—Mr. 8. G. Leech. (1) Plant sufficient to 
meet demand. (2) No special rate, but max. demand readings 
during June will not be considered when making out accounts. 
(3) Temporary connections wherever possible. 

Wigan.—Mr. H. C. Bishop. Nothing arranged, but current will 
robably be supplied at reduced rate. (3) No. 
Wimbledon.—Mr. F. B. Spencer. (1) Not decided. (2) Mr. 

Spencer has recommended a low special tariff to committee. 
(3) As required; engineer favours connection from cut-outs 
direct at special rate to avoid consumption being metered. (4) 

Recommended by engineer. 

Worcester.—Mr. C. J. Sutherland. (1) Plant ample for expected 
demand. (2) For illumination purposes 3d. per unit. (3) 
Those not already consumers must pay cost of such connections. 
(4) Municipal buildings, Yes. Works, No, as two miles in 
the country. 

Wolverhampton. Mr. C. E. Shawfeld.. The following charges 
are proposed :— 

Charge per 16-c.r. lamp per night. Equivalent to. 
At the rate of бв. per 100 lamps up to 800 lamps .. 34. per unit. 
At the rate of 4s. per 100 lamps from 800 to 500 lamps .. 23d. „„ 
At the rate of 85. Ва. per 100 lamps above 500 lamps v i gs 
A charge to existing consumers: will be made to cover the 
cost of the special connection, and disconnection, as follows :— 
Up to 300 lampe, 28. 6d. ; from 300 to 500 lamps, Зв. 6d. ; above 
500 lamps, 5s. In those cases where a supply of electricity 
is required, and no service exists, special arrangements for 
connection will be necessary. 


[Several late arrivals are held over until next week.—Eps. E. R.] 


ARTISTIC ELECTRICAL ILLUMINATIONS.* 


By EDWIN O. SACHS, Architect, A.M.I.Mech.E. 


Tue subject you bave selected for discussion this evening is, no 
doubt, one eminently appropriate to a time when many of our 
fellow citizens are thinking of showing their loyalty by a patriotic 
display of illumination devices on the fronts of their places of 
business, or at their private residences. How I should, however, 
have come to the honour of being selected to deal with this subject, 
І really do not know, inasmuch as I had never before spoken on any- 
thing relating to the artistic side of architecture, much less to any 
question of decorative art, but, in fact, have generally limited my- 
self to questions of technical or constructive importance. 

Perhaps my selection has something to do with the fact that by 
many curious coincidences, I have, during my travels and frequent 
visits abroad, seen much of illuminations on many festive occasions, 
and that I am able to tell you something about the doings in 
countries which, I may almost say, “specialise ” in demonstrating 
their loyalty or joy by illuminative displays. 

It may be, however, that I have been called upon to speak as one 
who, as an amateur, takes considerable interest in electric lighting 


— ——2—ꝑ аа 
M а paper read before the Society for the Encouragement of the 


and stage lighting, and the lighting of public buildings in particular, 
and who, in & sordid moment, having assisted in the development 
of a certain electrical system, and certain electrical devices, had the 
impertinence to interest himself financially in what I believe may 
shortly revolutionise the whole problem of rapid and artistic elec- 
trical illumination. I here refer to my association with what is 
generally known as the E.L.B. system of electric lighting. brought 
our HT a company trading under the name of Electric Lighting 

8. . 
. Whatever the actual reason may have been, I will approach the 
gubject to-night, firstly, as an architect ; and, secondly, as one who 
has travelled ; and, thirdly, as one who believes (rightly or wrongly) 
thatthere i8 now at least some means of economically and rapidly 
employing electricity for special temporary effects in an artistic 
manner, and also a system which will far supersede everything that 
has been done before, and more particularly supersede the ugly gas 
flare and the hideous gas jet that has been used in the metropolis 
until we are not only tired of their vulgar presence, but will only 
too gladly abandon them for all time. 

As an architect, I mainly look upon electrical illuminations as a 
simple and rapid manner of outlining the facades of public build- 
ings, marking the important features of public thoroughfares, and 
generally applying the principles of architectural design in showing 
up the features of a building or thoroughfare by artificial light. 

As a traveller, I may say that I know every European capital and 
many of the minor towns, and have attended in some form or other 
many of the great ceremonies of the past decade, not only near by 
in Paris, Berlin, or Vienna, but also in the more distant St. Peters- 
burg, Warsaw, or Stockholm; I must draw attention to the fact that 
with few memorable exceptions (notably last year at the Glasgow 
Exhibition) we are really behind the rest of the world in our 
attempts at illuminations. | 

Ав an amateur electrician, and one who, when attempting to 
design effective decorative schemes in electrical work, bas frequently 
met with difficulties of execution and expense, I speak to-night as 
one who believes that with the new E.L.B. system, which I have 
helped to nurse, these difficulties have at last been surmounted. 

I am not going to trouble you with a lot of historical detail as to 
the evolution of electrical illuminations or of illuminations gene- 
rally, for I believe an audience such as I see before me would rather 
hear something relating to the practical application of artistic elec- 
trical illumination than to the gradual evolution of the illumination 
schemes of to-day. 

Nevertheless, I cannot but remind you that this whole question 
of artistic illumination is one of very, very long standing, and 
anyone acquainted with history will know how the great Roman 
emperors, and before them the Greeks, and before them, again, the 
Egyptians, on occasions of great rejoicing, would at night arrange 
special displays of artificial lighting. Such illuminations have also 
found a place in many of the great religious ceremonies that have 
veen brought down to us from century to century, and anyone 
to-day visiting Russia will remember how on special occasions of 
religious importance there are great displays not only of illumina- 
tions but also of fireworks. 

The application of many small lights at night has from time 
immemorial been the means of expressing joy. 

In Russia and in the Slavic, Latin and Teutonic countries, illu- 
minations have always been much favoured during the last three’ 
centuries, and anyone coming across old prints will frequently find 
illustrations showing what was done at the time. I myself recently 
came across a print showing how the historical buildings of Nurem- 
burg were illuminated on May 13th, 1774, in a manner that would 
make us envious, although we now have electric light, and in those 
times they only used small oil lamps. | 

But I will not enter into any detailed description of the various 
illumination appliances utilised prior to the introduction of 
electric light ; yet I must just touch on some of them. : 

The small earthenware pan, for instance, filled with tallow and a 
wick, was an appliance used for a considerable period. 

Candle illumination devices, protected by lamp shades, either of 
glass or some other semi-transparent material were popular illu- 
mination appliances for many years. 

Then we have had the various forms of small lanterns made of 
metal, and the innumerable paper appliances generally described as 
Chinese lanterns. Of course, these Chinese lanterns were originally 
intended, and are still intended, in the main to be used with candles. 
They are quite unsuitable for gas, but on the other hand, they are 
used with considerable effect as a covering for electric lights. 
Again, if we go to a country like Italy, we shall find the applica- 
tion of water plays a considerable part in the illumination appli- 
ances. Thus, you will find glasses filled with water on which a 
kind of night light is floating, and the light throwing its rays 
through the water makes a charming effect. Ав a matter of fact, in 
Italy the water thus used is frequently coloured. Another form of 
illumination appliance, originally intended to be used with candle 
light or with oil lamps, is transparency, which, of course, nowadays 
is also used with gas light or electric light, the idea being to simply 
draw the illumination device on a sheet of semi-transparent material, 
behind which lights are placed in order to show up the device in 
question. 

But before leaving candle light, perhaps I should remark that 
ihe most wonderful effect that I have ever seen as to the appli- 
cation of candles was at the celebration of Emperor William the 
First's eightieth birthday at Berlin, when, by special arrangement, 
the entire city of Berlin placed six or eight candles on the lower 
sill of every window in а row so that there was not a window in 
the whole city of Berlin that had not got its row of lights in 
practically an identical position. Even in the slums the candles 
were provided gratis by public subscription ; and, similarly, landlords 
having unlet houses, and not wishing to spend the money on these 
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.mlef'housés, were provided with candles. I consider that a 
simply’ organised effect of this description, arranged with the most 
‘primitive of materials, but arranged simultaneously by a community 
of some one million souls in buildings covering many square miles, 
-was the most effective and impressive form of illumination that has 
éver been or is ever likely to be seen, and absolutely eclipses 
individual efforts to shine. What, may I ask, would the effect have 
been if, instead of candles in windows, the citizens could have 
arranged plain lines of electric lights along the fronts of the 
buildings? = ^ ' | i Ў 

Turning back, however, to gas lieht, we, іп the first instance, 
find tbe various forms of partially outlining buildings, the 

reparing of devices and the like in plain gas-piping with little 
‘holes bored into the piping equally spaced, from which light is 
given. Such outlining with plain, simple gas-lights is certainly 
effective, if the idea of а really plain outline is retained; but, ав а 
matter of fact, too much ambition has been shown with the view of 
making pretty devices, and ugliness as a rule results. These plain, 
punctured lights are particularly ugly if utilised for letters or 
‘emblems. The only device I know for these plain gas-burners that 
is in any way artistically effective is the star, owing to its simply 
being a number of plain rows meeting in one centre; but the star 
_is.comparatively rare. : | | 

The next form of this plain gas outlining is a development by the 
application of a small burner, which does not, however, to any 
extent improve matters. | 
The next step is the application of а small glass globe above the 
burner, the glass globe being frequently coloured. | 

By this means gas can certainly be made an effective illuminant, 
as long as plain straight work is done; bnt here, again, the moment 
"decorative devices are used I do not consider the effect at all good. 
In fact, it is most tawdry, as many will remember who saw the last 
-Jubilee illuminations at the Bank and Mansion House. 

‚© Lastly,as far as gas is concerned, comes the very popular appli- 
cation of ordinary gas jets behind crystal emblems. These crystal 
emblems are essentially national, and are scarcely met with any- 
where else outside England, and I must say that their application 
in.certain directions can be made highly artistic; but here, again, 
the moment simplicity is left for complicated designs nothing but 
ugliness results. | 

‚ Before leaving this question of gasillumination, I should like to 
trace a walk I took down some of the main thoroughfares of the 
West End on the occasion of the King's Birthday of November 9th 
last. I wish I had made my notes more detailed, but I had no 
idea of this lecture impending, and I really only made notes for my 
‘own private information. | 

The route I taak was from the Langham Hotel, Portland Place, 
-dowr Regent Street to Piccadilly Circus, along Piccadilly to Bond 
Street, up Bond Street to Oxford Street, along Oxford Street to the 
Marble Arch and down Park Lane and Grosvenor Place to Victoria 
Street. Then, passing Westminster Abbey, I went up Whitehall, 
the home of the great public offices, along Pall Mall, finishing with 
St. James's Street. 

The Langham Hotel had nothing to show. 

The Queen’s Hall was similarly a mass of darkness. 

The Polytechnic was a void, and looking up and down Mortimer 
Street І saw nothing. The first star I saw was over Messrs. Wyon's 

' (No. 287), and that was an ordinary small gas star. Messrs. Lobb 
(No. 296) bad а simple E.R. Мов. 292 and 280 had a plain line of 
lights. This was all the illumination I found north of Regent 
Circus. 
The actus] Regent Circus was in darkness, but Messrs. Jay’s had 
a very big, ugly, although very ambitious, gas-jet display facing 
Regent Street. It was supposed to be emblematical, but, as the 
lights were being constantly blown out, the whole appearance of 
this device was most restless. | 

Opposite Messrs. Verrey's there was an E.R. | 
. Messrs. Swears & Wells had an exceedingly vulgar kind of 
whirligig crystal display with balls and stars moving automatically. 
I assüme this was supposed to be something novel, but its taste was 
execrable. 

Messrs. Lewis & Allenby had а badge ; Messrs. Brooks and Messrs. 
Vickery’s likewise sported badges. 

At No. 146, Messrs. Rowlands & Fraser eported a gas star and an 
EL whilst Messrs. Carrington, No. 130, were satisfied with a 

ge. 

The device of Messrs. Scott Adie was the first of any artistic 

pretentions. This comprised a large thistle design worked out in 
crystals backed by gas jets, and in colouring and effect it was 
certainly às good as anything could be in this crystal work. 
The Goldsmiths’ Company had a tiny little electrical badge or 
frame surrounding the King’s head, rather pretty in iteelf, but in- 
significant: The main merit of this badge lay in the fact that it 
was the first electrical device I had come across all the way down 
Regent Street, and hence aspired towards some degree of novelty. 

Messrs. Johnson, the hatters, sported a badge, and, I believe, three 
gas stars. 

The new Imperial Restaurant, which had just been fitted up, had 
a couple of very common badges and a crown, looking remarkably 
crude against the elaborate picture which they had recently 
erected. 

I now come to Piccadilly Circus. 

The Criterion sported some gas flares on the roof, and the whole 
front of Messrs. Swan & Edgar could only boast of a single badge, 
whilst looking down Lower Regent Street, as far as I could sce, I 
found that Messrs. Elkington were the only firm with an attempt at 
display, and they only had a badge. 

Turning down Piccadilly, and going westwards, Т found badges 
in front of Messrs. Grant (No. 23), Dobbie (No. 198), Benoist (No. 
36), Botheran'& Co. (No. 37), and Lincoln Bennett & Co. (No., 40), 


Ee badge of the last-named being a little more ambitious than the 
others. 

Messrs. Woodrow (No. 46) had an E. R.; Messrs. Hatchard (No. 
187) a star. | (xo Py | | с 

At the corner of Bond Street and Piccadilly, Messrs. Scott, the 
pe had a badge in gas, and some amall lamps over the ;shop- 

ont. | 

Turning northwards up Bond Street, I caw that Messrs. 
Grunebaum & Sons (No. 45), and Messrs. Stewart & Co. (No. 46) 
had badges; Messrs. Hill (3 and 4) а gas scar; Messre. Hummel 
(No. 6) an E.R., and Messrs. Mitchell's Library were rather more 
ambitious, for they had a motto, God save the King,” a star and a 
line of lights over their shop-frontin gas. At No. 20, Messzs. Clark 
had an E.R. and a badge. 
. Messrs. Barker (No. 5, New Bond Street) had a semwii-éircular 


device in gas lamps, Messrs. Henry Lewis & Co. (No. 172) à gas 


star, Messrs. Morris & Co. (No. 22) a badge, whilst Messrs. 


Callaghan & Co. (No. 23) had outlined their shop facia, provided an 


E. and R., and also four stars, the whole making a very creditable 
display in gas-light. Messrs. Cadbury, Pratt & Co. (No. 24) had a 
badge with some thistles in ordinary gas lights. At No. 151 there 


мав а badge, and Messrs. Grove & Co. (No. 150) had a star. | 


Mesars. Savory & Moore (No. 143) had an outline over their shop 
facia with a sun in the centre, and a crown above thie, and E.R. on 
each side, while Messrs. Johnson, the hatters, had a slight outline 
and a star. : E TIME 

This was the total of the Bond Street display, that home of the 
warrant-holders. 

Oxford Btreet to Marble Arch was pitiable, such great establish- 
ments as that of Marshall & Snelgrove, with a splendid front, simply 
appearing as a mass of darkness. | T 

essrs. Squire (418) alone had a creditable display, a novel one, 
namely, a large electrical badge, E. R. I., very cleverly designed, and 
of high artistic merit for this kind of work; the badge was a great 
deal Jarger than those usually found, the colour scheme was good, 
and the whole in good proportion to the building. | 

Nos. 425 and 456 were the only others I noticed with lights, and 
these were gas-lights. No. 465 bad, I believe, an electrical E.R., 
but of this I am not sure. 

All the way down Park Lane was a mass of darkness, and I hear 

that South Audley Street and Mount Street were practically the 
same. 
The first creditable display in this part of the West End, as far 
as private houses are concerned, was Apsley House, the Duke 
of Wellington’s, which had a large motto in gas, God вате 
the Queen." 

Grosvenor Place was a mass of darkness, also the property all 
round Victoria Station; and Victoria Street, the home of so mauy 
Colonial offices, only had a few Кв. and a crown. 

The only big display in Victoria Street was that of the Electric 
Lighting Boards Company along the front of Grosvenor Mansions, 
where the balconies were very carefully outlined in garland fashion, 
and some very large E.R.’s, crowns, and stars had been grouped on 
the facade, the colouring being in good taste. 

At the end of Victoria Street comes the square which 80 
incongruously has Westminster Abbey on one side and the 
Aquarium on the other. The Aquarium had some tawdry outline 
work and some E.R.’s in gas, plain and vulgar. 

Whitehall had scarcely anything, although the Admiralty had 
gone to the length of a gas crown and an E.R. in leaves in the 
shape of old-fashioned gas jets. The entire Government offices 
were otherwise in à mass of darkness. | 

Arriving at Trafalgar Square, I looked down Northumberland 
Avenue and found that the only effective design was tbat of the 
Constitutional Club, which had the words "For King and Con. 
stitution” and an E.R. on each side, and rather a neat club 
badge. | 

The Hotel Victoria bad a primitive attempt in white wood stars 
with single incandescent lights hanging along the front, looking 
more like the endeavours of a fifth-rate music hall tban those of a 
first-class hotel. | 

The Metropole actually bad a few flares on the roof; the 
Avenue Theatre also had a few flares. 

Trafalgar Square was practically without any illuminations, but, 
going up Cockspur Street, I found that one of the shipping com- 
panies at No. 16 had a charming ship-badge with a crown above it 
in crystal with the picture of a ship in the middle, exceedingly well 
and tastefully done, ore of the few attempts at really artistic 
work. 

Pall Mall East had a few Ез. and stars in gas. ; 

The whole Carlton Hotel block only showed a crystal badge. 
This badge was'in better colour than those generally made, but was 
rather poor for 80 large a block. Ме 

No. 7, Pall Mall, the headquarters of the Electric Lighting 
Boards, had outlined its windows with electric lights, and had å 
large crown at the top of a semi-circular window and .the words 
“Edward the VII." 

Ithen reached the heart of Pall Mall Clubland, but I am sorry to 
say that I could find nothing novel here, for the whole of Pall Mall 
had practically nothing elee but the usual gas-flares. Here I should 
perhaps add that gas-flares themselves, if placed at regular in- 
tervals along an entire thoroughfare, are exceedingly effective and 
dignified, but to find them only here and there on an otherwise black 
street has a depressing effect, ard savours rather of the special 
illuminations of an asphalting or road-making company, when they 
do night work with the assistance of naphtha lights. 

The final stretch I took was up St. James's Street. Here the 
Thatched House Club had flares, Nos. 73 and 8 had stars, and a few 
of the clubs had badges. Chubbs had made some attempt at gas 
display, an E.R. flanked by two circles centred by a crown. 
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- The Royal. Societies Club had some flares, Briggs a couple of 
stars, Bootles Club an E.R. and a star, and Brooks an E.R. and a 


crown 

The New University Club had some flares, Hooper ва badge and 
Thomas’ в а small outline. 

Devonshire Club and White’s sported a badge and star re- 
spectively. 

Fortunately. the finale of my round was a pleasant one, for I 
found that Messrs. Heath, the hatters, had a charming electrical 
Union Jack, which, I understand, had been specially made up by 
their own workmen, and which was placed over the corner entrance. 
This flare, which, I believe, really hails from America in design, 
was a thoroughly artistic and well-made device of great effect, and 
was certainly the best individual device on the whole route. 

The second item with which I closed my round was Devonshire 
House, which had its walls outlined with gas, and had some E.Rs. 
and a crown, but I may tell you that, speaking generally, I went 
home very depressed a8 to the taste displayed on the King's first 
birthday celebration. 

Now, from all this, you will see, with what I have already 
indicated above, that, as far as gas illuminations are concerned, 
the plain outlining or the plain star are all that I can recommend. 

Ав far as the crystal device is concerned, the plain badges are by 
far the most effective, such badges as that in front of the P. & O. 
Office, in Cockspur Street, or some of the plain badges with the 
Imperial Crown above being far above anytbing in the more 
elaborated designs. The moment any tawdry attempts are made at 
whirligigs or the like, or the outlining of heraldic devices, nothing 
but failure results. 

Now, when moving down these thoroughfares, the one thing that, 
of course, struck me most was the absence of electric lighting 
appliances. In all electricity had only been used at points, i.c., at 
the Goldsmiths’ Company, at Squires’, in Victoria Street, and at 
No. 7, Pall Mall, the E.L.B. offices. 

Well, gentlemen, this really was something very meagre, and on 
looking into the question, I found the following, namely, firstly, 
that Londoners are too conservative to leave gas for electric light 
easily ; secondly, that the electric power companies in London do 
not seem to have quite grasped the possibilities by which they could 
make money, and by which they could probably induce their 
customers to regularly illuminate by electric light instead of gas. 
The public certainly considered the few electrical devices it saw as 
superior to what was being done in gas or oil lamps—that is to вау, 
the public expressed itself so frequently, and the Press spoke in 
this manner. As far as the Victoria Street decorative scheme in 


particular was concerned, the only large electrical scheme I saw © 


certainly created quite a mild sensation. 

But we must, of course, remember that the illuminations on the 
King's birthday were trivial in the extreme compared with any 
illuminations one would find in connection with a similar event in 
any foreign country, ог, as a matter of fact, in our own Colonies 
where electric light has already been used with great effect. We 
must also not forget that the Scotsman is already ahead of us, for the 
main buildings of the Glasgow Exhibition were outlined last 
summer in the best possible style. 

But the great difficulty in outlining buildings with electricity in 
places like London, where labour is dear, has been one of cost. 
Then the time taken in fixing, and the necessity, as & rule, of keep- 
ing to straight line work, form certain drawbacks. 

ow, with the impending invasion of the E.L.B. system brought 
forward by the Electric Lighting Boards Company, the question of 
expense, the question of time of fixing, and the question of keep- 
ing to ight lines has been overcome, whilst what is far more 
important, those getting out their decorative schemes are not bound 
to give points in fixing their lights, but can fix their lights wherever 
they like, and extract and refix their lights at will and without 
difficulty. Thus, given a straight line of cornice, it may suit the 
designer to space his lights 2 ft. apart; but on seeing the effect on 


rehearsal night, he considers the lights too close together. Не 


thereupon simply removes his lights and fixes them in 2 ft. 6 in. 
apart. This meets with any system requiring lampholders tied to 
given points. Similarly, he may not wish to have a straight line ; 

пау simply wish to festoon his work, twine his cables around 
columns. He is quite at liberty to do so, for he ean simply unroll 
his flexible cable off its drum, twine it around anything he likes, 
festoon, garland, and prick in his lamps wherever he chooses, 
moving them, if the effect does not please him, until he gets right 
proportions, right distances, &c. and can give full play to his 
imagination. 

The great difficulty of artistic illumination has always been the 
design and the comparatively large cost involved in changing the 
design. All this can now be avoided. 

Again, given an electric lighting board, the proud possessor can 
change his motto, his device, his sentiment at will, by changing 
his letters, pricking them in wherever he likes. An ardent Liberal 
who has said Bravo, C.-B.” one night, can put up Bravo, 
Rosebery " on the next, if he so wishes, without extra cost. 

What can be done in the way of artistic illumination with the 
assistance of these appliances, may be seen from the experience 

ined in France, the most artistic loving country iu the world. 

ere we find that when the Czar arrived at Compiègne, and the 
public authorities wished to do something for him extraordinarily 
well, and show him something novel, they immediately got hold of 
these new appliances, and decorated no less than two miles of 
streets with them in a festoon pattern. 

When an art-loving country like France takes up immediately an 
invention only a few months old, and applies it with high artistic 
merit, there must be something in it. 

What happened at Dunkerque and Compiègne last summer at the 
time of the Czar’s visit has been repeated again and again in that 


light-loving country, one of the principal deicusteatióné of late 
being at the Hotel-de-Ville of Ste-Etienne early in January. But, 
more recently, the great Victor Hugo celebrations of last' week, 
when в mass of illuminations on the same artistic principles were 
utilised, showed what could be done. 

[Mr. Sachs thereupon, with the aid of illustrations, went on to 
describe the various decorative schemes that lent themselves 
particularly to electric lighting, and dealt at some length with the 
various illumination schemes on the Continent, at Toronto, and 
Montreal, in connection with the visit of the Prince and Princess of 
Wales last Autumn. 

Mr. Sachs then went on to show the easy application of the 
Electric Lighting Boards’ speciality for artistic illumination 
schemes, and demonstrated the easy adaptability of the system for 
rapid temporary work. 

For the purpose of demonstrating the application of t e Electrio 
Lighting Boards’ system, a number of valuable and highly-artistic 
designs prepared by Mr. Haite, president of the Society of 
Designers, were shown, several of them having been worked out in 
materials by Mrs. Hart. 

Mr. Sachs closed his lecture by referring to the possibilities of 
uniform decorative schemes for districts like the City of. London, 
Bt. James’s Street, Pall Mall and Whitehall. ] 


INSTITUTION OF ELECTRICAL EN GINEERS 


CONSUMERS' INSTALLATIONS. 
By Mark RuppLE, Member. 
( Abstract of Paper read at Dublin, March 20th, 1902.) 


IN whatever form the consumer may desire to make use of the 
supply, the installation of the apparatus requisite for the conversion 
of electrical energy into light, heat, or motive power, should be on 
the most efficient lines, both as to convenience and economy in 
working, and should be so carried out as to be free from all danger 
to life or property from any cause. Sets of rules for this purpose 
are plentiful as blackberries in autumn, though scarcely giving 
such universal satisfaction. 

The most satisfactory set of rules yet published is that of this 
Institution, dated 1897, and with a little revision to bring them 
thoroughly up-to-date (more especially in the clauses dealing with 
motive power and heating) they would probably meet all the 
requirements absolutely necessary as a matter of precaution, if onl 
a universal agreement to adopt them could be come to by all 
parties. 

It seems scarcely reasonable that the representative body of the 
electrical engineering profession should not be recognised as being 
best qualified to take an impartial view of the requirements of the 
industry as a whole. I think, therefore, that the time has now 
arrived when this Institution should make a determined effort to 
have itself recognised by the Board of Trade and the industry at. 
large, as the official referee and arbiter of the safety conditions 
nece in consumers’ installations generally. The present in- 
definite state of things should not be permitted to exist, in the 
interest of all parties. 

It is manifestly incumbent on the chief engincer of the supply 
station to see that the conditions under which consumers use their 
supply shall be such that misuse by one shall not prejudicially affect 
any other consumer, and that if used legitimately the arrangements 
and work shall be such that the consumer gets as full beneficial use 
as possible of the energy for which he pays. He cannot, however, 
accomplish this alone; he must have the confidence and cordial 
co-operation of the gentlemen acting as intermediaries between the 
distributing system and the actual user, for without such mutual 
confidence and co-operation the most equitable and best-intentioned 
sets of rules will be rendered a dead letter. 

While recognising to the full the ability and integrity of the 
majority of installation contractors, 16 is unfortunately true that 
irresponsible and unreliable persons frequently succeed in securing 
orders for wiring. premises without understanding the full engi- 
neering responsibility they assume. It is a lamentable state of 
things when the possession of a brass name-plate and & printed bill- 
head is to be deemed sufficient to entitle 4 person to rank equally 
with the oldest members of the profession in the eyes of the un- 
sophisticated public. 

A stringent set of wiring regulations forms a partial protection 
by setting a high standard of work, but only partial, for the supply 
station inspector cannot possibly overhaul concealed carelessness in 
workmanship and material in every instance, and the art of pre- 
paring for the official test is now developed to a fine degree by the 
cheap wireman. 

In my opinion, it is imperative that steps should be taken by all 
sections of the electrical engineering profession to bring this 
anomalous injustice before the Board of Trade, and to demand that 
a system of official registration should be established before any 
person should be entitled to act as a contractor with respect tc 


_ premises supplied from public distributing mains, and that suck 


licence to practice should be conditional upon the loyal observance 
of the standard of work set up by some officially recognised set 
of rules. 

Inthe meantime, I think there are some points upon which a 
general agreement may be arrived at between supplv authorities 
and installation contractors, and I suggest the following for your 
consideration: 
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. 1. That before a wiring contract be accepted application should 
be made to the supply authority in order that the scope and 
character of tbe supply may be mutually agreed upon, with & 
view to avoid the friction which sometimes arises when the installa- 
tion is complete before the station is notified, the result being that 
in some cases an undesirable drop in pressure is manifest, owing to 
the excessive and unforeseen demand. This is specially necessary 
in multiple-wire distribution, where the loads on the cables should 
be as evenly balanced as possible. 
2. The.supply authority’s fuse box should be regarded in its true 
as being essential for the protection of both the consumer 
and the general system against accidental disturbance or misuse of 
the supply, and should never, under any circumstance, be inter- 
fered with by other than the authorised officials of the station. To 
this end the consumer’s main fuses should be of lower carrying 
power than those provided by the supply authority, and should 
never be increased without first having received the official assent 
and being notified that the authority’s fuses have been propor- 
tionately strengthened. 
3. That in the process of wiring it should be agreed that the con- 
sumer's main switch should be fixed next to the supply authority’s 
fuse box, followed by the consumer’s main fuses, and that con- 


tractors should carefully arrange that provision is made for the 


meter being placed in a dry accessible position, where it will be 
reasonably secure from accidental damage, and enable the consumer 
to conveniently check the readings when he desires to do so. 

4. That in the selection of the insulating covering of the wires 
and cables more attention should be paid to securing a lasting 
quality of material than an abnormally high insulation tert, as the 
latter test is not a guarantee of permanence in al] cases. 

5. That under no circumstances should "combination" gas and 


^ . electric light fittings be used, even with the so-called insulating 


socket.” 

6. That no wood casing be used under flooring, or anywhere, 
except for surface work, and that no fuses should be concealed or 
placed where they cannot be easily inspected and renewed. If 
fuses are to be regarded as a protection at all, they must not require 
the use of ladders to get at them, or it will be found that the fuse 
will be so strengthened in order to avoid the trouble of renewing, 
that its protective powers will be destroyed. | | 

7. The question of current density, or drop in volts allowable, 
should, I think, be looked at in a broader sense than is sometimes 
done. An excessive drop gives dissatisfaction to the supply station 
. and the consumer, especially when the lamps have been in use for 
300 or 400 bours, апа I scarcely think the small saving effected 
in the average installation is worth the annoyance that always 
results; and if jt were pointed out to the consumer that this initial 
saving entailed a perpetual waste of energy, he would probably be 
the first to object. With a properly designed system of distributing 
centres, much trouble may be avoided, and I strongly recommend 
that the maximum drop should not exceed 1 volt, under ordinary 
circumstances, where the lighting is fairly dense. Where long, 
narrow rooms have to be wired, and tbe supply terminals are 
brought in at one end, a better average pressure will result if the 
main cables are carried to the centre of the run, and the lamps fed 
backward and forward from this point. 

8. The wiring for arc lamps should be on a liberal scale as to 
current density, as, owing to occasional failures in the lamp mechan- 
ism, the cables may have to carry heavy increases of current for a 
time, which, without actually causing immediate faults, must cer- 
tainly have a deteriorating effect upon the insulating material, and 
it is advisable to enclose the leads for arc lamps, motors, and similar 
variable current-consuming devices, in iron tubing, or other non- 
inflammable conduit. Where devices for reducing the supply 
pressure are necessary, transformers are much to be preferred to 
choking coils, being more efficient, less liable to" give trouble, and 
more easily adapted to give & uniform distribution of energy to 
several circuits. 

9. It should not be permitted to instal motors of over à Н.Р. 
unless provided with properly-designed and effective starting 
mechanism, so that the motor cannot be switched on or off, except 
through resistance coils. These should be quite independent of any 
regulators for permanently altering the speed of motors, as the 
latter, having to be in circuit for long periods, require a larger 
margin of safety with regard to the maximum temperature rise 
allowable. 

In conclusion, I desire to emphasise the necessity for the 
generating and distributing plant being kept in as full use as 
possible, if it is desired that the public should be able to procure a 
supply of electrical energy at a low price, or to use the usual term, 
the “ load-factor " of the station must be as high as possible. 

Engineers and contractors may do their utmost in designing and 
constructing the most perfect engineering installation, but the price 
at which the energy can be sold mainly depends upon the nature 
and duration of the demand. 

This ів quite obvious when it is considered that 80 per cent. of 
the cost of production and distribution is incurred in the “stand-by 
charges," or the amount necessary to keep the mains charged with 
energy, ready to be drawn off at the consumer's will, and that the 
“running,” or production cost of continuing to supply the actual 
demand is only the remaining 20 per cent. of the total cost, so that 
the longer a consumer keeps his lamps in use, the lower is the cost 
to the station of supplying him. 


In order to guard against serious loss in the case of undesirably ` 
short use of the supply, it is generally arranged that the maximum 


demand of each consumer for one hour daily is charged at the 
highest price per unit tbat is allowed by the provisional order, 
which is, in the majority of cases, 7d. per unit, and all consumption 


after the first hour’s use is charged at a much lower rate, varying 


from 3d. to 1d. per unit, and the resultant average price for varying 


number of hours’ use daily very fairly agrees with the actual cost of 
production. | 

To secure the full benefit of a sliding scale is sometimes a puzzle 
to the average consumer, who is apt to regard electric light asa 
luxury, and, as such, confines its use to the shop windows or the 
principal dwelling rooms, and considers it would be too expensive 
to use in basements or dark places, where gas flares away during 
long hours, not being aware of the fact that 10 lamps burning for 
10 hours a day can be supplied at a much lower cost than 100 lamps 
in use for only one hour a day, although the total consumption of 
energy is the same in both cases. | 

This subject has been so fully treated in Mr. Arthur Wrights 
recent paper, that I will confine my remarks to pointing out the 
great opportunities open to installation contractors, when surveying 
tbe premises of intending consumers, of pointing out the advantages 
of using electric lamps in place of gas in those parts of the premises 
where artificial lighting is required for long periods, aud thereby 
assisting the consumer to feduce the cost of lighting in parts 
where it is only required occasionally, or for short periods daily. 

The problem of arranging a consumer's installation is generally 
regarded as & simple matter, but, in my opinion, after 21 years 
experience, it demands considerable ability and technical know- 
ledge to carry it out upon the most efficient and economical lines, 


THE GERMAN ELECTRICAL ENGINEERING 
INDUSTRY. | 


THe CONTINUED DECLINE IN DIvIDENDS.—F'UTURRE 
PRosPECTS UNCERTAIN. | 


Tun continuation of the general industrial depression in Germany 
is still reflected by the financial results of the numerous electrical 
undertakings engaged in the manufacturing branches io that 
country. This is demonstrated either by a reduction in the 
amounts of the dividends or by the schemes of reorganisation 
which have been rendered necessary in consequence of the mistakes 
of the past, unless further company liquidations are to take place. 
Even the consumption of copper shows the course of the economic 
decline, as the total quantity used amounted to 89,548 tons as com- 
pared with 116,900 tons in 1900, 102,618 tons in 1899, and less in 
previous years. The actaal consumption for electrical purposes is 
estimated at 28,000 tons against 43,000 tons in 1900. Some of the 
German electrical companies have entertained sanguine anticipa- 
tions respecting the application of electric traction to the working 
of railways in the near future; but their expectations have been 


. somewhat damped by the announcement recently made by the 


Minister for Hailways that as a result of the operation of the 
experimental electric train on the Wannsee railway, it has been 
found that the system ів too costly! It appears that the train has 
been sandwiched between trains hauled by steam locomotives, 
which are reported to travel as slowly as possible. If this be 
correct, little wonder need be manifested at the failure of the 
electric train, which affords a striking contrast to the high-speed 
trials on the military railway between Zossen and Marienfeld, 
because it cannot bave been given a fair test under the circumstances. 
Nevertheless, the train on the Wannsee line is to be subjected to 
further experiments; but if the same conditions prevail in the 
future as in the past, the results will probably be equally dis 
couraging. І 
The Union Electricity Company, of Berlin, which had a capital 
of £150,000 in 1896, increased it to £900,000 in 1898, and £1,200,000 
in 1900, at which amount it remained last year. Having been 
successful in paying dividends at the rate of 12 per cent. in eac 
of the three years which ended in 1898, the distribution declined 
to 10 per cent. in 1899 and 1900, and a further diminution to 6 per 
cent. is indicated in the report which has just been issued for 1901. 
The reduction in the dividend is mainly attributed to the 
depreciation of the value of the company’s investments; but as 
these are booked;at £509,500, as compared with £529,500 in 1900, 
aaother explanation would appear feasible. For instance, the gross 
profits earned last year amounted to £179,100 as against £260,706 In 
1900, being a diminution of £81,606, notwithstanding that the 
expenditure only increased by £1,100. After providing 248,403 
for depreciation as compared with £54,873 in 1900, Ње net profit 
of £75,000 as against £139,780 allows of the payment of & dividend 
of 6 per cent., the balance forming the remuneration of the directors 
and the carry forward. Although the amount written off for 
depreciation is less than in the previous year, it represents 2 Per 
cent. on buildings, 20 per cent. on stock, 25 per cent. on 
50 per cent. on transmission appliances and utensils, and the whole 
of the cost of accessory tools, patterns, establishment furniture, &c. 
The company's report mentions that the machinery equipment 9 
the works was further improved during the year, which facilitated 
the development of new types of direct and alternating current 
generators, and the works were well employed throughout the 
twelve months. Among other machinery, the company constru 
dynamos and motors of a total output of 126,030 H. P. as com 
with 98,000 н.р. in 1900, and 96,300 н.р. in 1899; and 1,071 motor 
cars were delivered as against 1,002 cars in the preceding ye 
whilst orders for 663 motor cars are already in hand for the curre? 
period. The report refers to the delivery of a 1,000-EW. d 
current generator for Sheffield, and states that rotary current p 
of 7,500 н.р. is being built for the Brussels Tramways, and : 
generating station of 5,000 H.P., together with 250 motor САГ, 
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being equipped for the Anglo-Argentine Tramway Company at 
Buenos Ayres. Other large orders are being executed for tramways, 
power transmission, and mining works, and the report therefore 
«characterises the prospects for the present year as satisfactory. 

The Allgemeine Electricitäts Gesellschaft, of Berlin, is reported 
to have formed a company with a capital of £25,000, which is 
eventually to be increased to £250,000, for the purpose of rendering 
fiuancial assistance to patentees in the development of their inven- 
Yions. It also proposes to constitute an electric supply company in 
Vienna, with a capital of 500,000 kronen, which may be advanced to 
1,000,000 with the sanction of the shareholders. The object of the 
new company is to organise the sales branch of the A.E.G. ia 
Austria. The exploitation of the Slaby-Arco system of wireless 
telegraphy, which has been undertaken by the Berlin company, has 
resulted in the receipt of orders from the United States Navy 
Board for the supply of two double sets of apparatus, which are to 
be tested both on land and at sea. In this manner the system, 
which has been tested with satisfactory results in competition with 
the Braun method at Kiel, wil be brought into rivalry with the 
Marconi appliances in the United States. The company has also 
paid £15,000 for a license to manufacture turbines. This 
apparently relates to the Parsons system, for the working of which 
а German company was formed several months ago, although, in 
this case, the turbines are to be constracted exclusively for marine 
purposes. 

The Schuckert Company, of Nuremberg, which passed its dividend 
for the financial year 1900—1901, announced towards the end of 
March that it was not in a position to give any definite information 
concerning the working results for tha current period ; but that in 
view of the general economic situation, the course of business may 
фе regarded as satisfactory. This statement is apparently intended 
as a reply to а reccat rumour that no distribution will be made for 
this year. As far as the negotiations with the Allgemeine E. 
Gesellschaft, of Berlin, for the establishment of a community of 
interests, or the amalgamation of the two undertakings are con- 
<erned, representatives of the Schuckert Company have now returned 
the visit of inspection paid a short time ago by officials of the 
-A.E.G., and have obtained the information desired respecting the 
Berlin works. Notwithstanding the various rumours relating to the 
‘position of affairs, including the report that the fasion of the two 
companies is contemplated, on the basis of an exchange of seven 
shares of the Nuremberg Company for five shares of the Berlin 
Company, it appears that the scheme, whatever form it may 
eventually assume, is still in a preliminary stage. Whilst referring 
to the Schuckert Company, it should be mentioned that the Reichs- 
gericht has jast settled an important patent action concerning alter- 
nating electricity meters. The nominal parties to the proceedings 
were Raab and Belfield, but the real owners of the patents in dis- 
pute are the Schuckert Company and the British Westinghouse 
Company. The judgment of the Reichsgericht is that the Belfield 
patent is dependent upon that of Raab, and as a consequence, the 
British Westinghouse Company is prevented from introducing into 


Germany any Shallenberger meters of the alternating current type 


which are made either in England or the United States. 

The first annual report of Hartmann & Braun, of Frankfort-on- 
“Maine, whose business was formed into a company last June under 
an agreement which became operative as from the beginning of 
-January of the same year, refers in detail to the constitution of the 
company, which has a share capital of £85,000 and a loan debt of 
£35,000. It points out that, owing to the unfavourable situation of 
the electrical engineering industry, the extent of the company’s 
business of manufacturing magnetic and electrical measuring in- 
struments was less than under the former ownership in the previous 
year, and that reductions in pricea were necessary iu some respects 
without the possibility of lowering wages. The working profits 
amounted to 446, 211, and the net profits to £10,955. It is proposed 
to make a distribution at the rate of 8 per cent. on the share capital 
for the year. During the period the company, apart from foreign 
patente, obtained 12 German patents and registered 43 trade marks, 
whilst applications have been submitted in regard to 19 other pro- 
posed patents. These inventions refer partly to apparatus which 
has become necessary for the electrical industry, and the directors 
expect.to find compensation in them for the decline in the sales of 
existing manufactures. 

The Bergmann Electricity Works Company, of Berlin, has a 
capital of £425,000, of which £125,000 consists of partly paid shares. 
It is proposed to distribute for 1901 a dividend at the rate of 17 
per cent. on the fully pad shares amounting to £300,000, as com- 
pared with 23 per cent. in the previous year, and 84 percent. on 
the other shares. The year's operations resulted in a gross profit of 
£99,150, as against £99,753, and after writing off £22,476 for depre- 
ciation, as compared with £21,688, and making other allocations, 
the net profit allows of the payment of the before-mentioned divi- 
dend. e report states that the company has been successful in 
the first instance in the action brought against it by a sharcholder 
in regard to the scheme of amalgamation and increase of capital 
which was sanctioned at the last general meeting. As the action has 
not been finally decided, it is still impossible for the company to 
offer the new shares to the former proprietors of the old Bergmann 
Company, although the dividend on these shares will be paid to 
them when the right of subscription is exercised in due course. 

The report of the Voigt & Haeffner Company, of Frankfort-on- 
the-Maine, which was converted into a limited company two years 
ago, with a capital of £100,000, is far from being satisfactory. It 
states that as a result of the economie re-action, the competition 
oetween manufacturing firms became intensified, and under-selling 
took place among installation companies, with the result that the 
businesa of thecompany largely diminished. The gross profits from 
manufacturing operations reached £19,908, as compared with 
x27,771 in 1900, and the net profits amounted to £3,154 as against 


£11,918. It is proposed to pay a dividend at the rate of 3 per 
cent., being a decline of 5 per cent. as compared with the preceding 
year. The report does not give any information concerning the 
fatare prospects of the undertaking. . 

The Busch Electric Car Works Company, of Hamburg, which 
suffered heavily from the collapse of the Dresden Credit Anstalt and 
the Kummer Electrical Company over a year ago, has carried 
through the scheme of reorganisation which was sanctioned at the 
last general meeting, when a dividend at the rate of 4 per cent. 
was declared. As now constituted the company has a capital of 
£156,200, and the manufacturing profit for the year amounts to 
£3,676. This sum, together with the additional payment of £50,000 
provided by the shareholders, the absorption of the reserve fund of 
£9,706, and other items, bas enabled the company to write off 
£20,000 for depreciation of securities and £19,400 off the debtor 
account, but, as will be understood, no dividend payment is possible 
for the past year. As tothe course of business in the present year, 
the company states that the position of the undertaking is such 
that if the slight improvement noticeable in all ite branches con- 
tinues, an acceptable result may be expected from the economic 
method of working to which special attention is being devoted. 

THe report of Max Schorch & Co., of Rheydt, states that the 
results for 1901 were considerably less favourable than in the 
previous year, in consequence of the rapid fall in the prices of raw 
materiale, especially in regard to copper aud iron, although the 
stocks of manufactures were also reduced from the beginning of the 
financial period. After providing £3,243 for depreciation, there 
remaius a nct profit of £5,623 for the year, as compared’ with £8,191 
in 1900, and out of this a dividend is proposed at the rate of 5 per 
cent., as against 8 per cent. in the preceding year. The report 
mentions various central stations which have been, or are being, 
equipped by the company, and this fact, combined with the orders 
received from industrial works, is expected to lead to satisfactory 
results in the future, notwithstanding the depression in prices. 

The Voltohm Electricity Company, which has now removed from 
Manich to Frankfort-on-the-Maine, closed the year 1901 with a 
deficit of £4,302. It was proposed by the directors to extinguish 
the deficit by reducing the capital from £37,500 to £30,000, but the 
shareholders have refused to approve the arrangement on the ground 
that it is preferable to await the development of the business during 
the present year. The report states that a considerable sum had to 
be written off the stocks of copper in consequence of the unpre- 
cedented fall in the price of the metal, whilst at the same time the 
company's sales in the wire and cable department diminished, 
owing to the general restriction of output which became necessary 
ia the case of the various German works. It is, however, hoped to 
make this branch of the business profitable in the future. 

The Buchner Electricity Company, of Wiesbaden, pointe out that 
notwithstanding the general depression, both the extent of the 
business transacted and the profits increased during 1901, the new 
railway department having specially fulfilled the anticipations 
entertained ia regard to it. Of the nominal capital of £37,500, the 
sum of £30,000 has already been paid. The net profits amount to 
£4,640, and it is proposed to distribute a dividend at the rate of 
7 per cent., as in the previous year. The directora announce that 
the course of business this year is entirely satisfactory. | 

The directors of the Company for Electrical Industry, of 
Carlsruhe, whose finaucial year terminated last June with a deficit 
of £6,643, have been engaged in the elaboration of a scheme of re- 
organisation in order to place the undertaking on a sound basis. 
It has now been decided to reduce the ordinary capital from 
£100,000 to £50,000 by writing off one-half of the total number of 
shares, and to make an issue of 5 per cent. preference shares to the 
extent of £100,000. In the event of £40,000 of the latter not being 
subscribed by the end of May, the scheme will become void and the 
company will be liquidated. 


THE STELJES TYPEWRITING TELEGRAPH. 


VIEWED generally, this apparatus does not appear to possess any 
striking points of novelty ; there are, and have been, other instru- 
ments of a similar character which have done fairly good work, 
but have dropped out of use owing tə their having been 
brought out before their time, or to their being mechanically defec- 
tive. The Steljes apparatus is to outward appearance almost 
precisely similar to the A BC printing telegraph, designed 
30 years ago by the late Sir Charles Wheatstone end Mr. 
Stroh, an instrament, by the way, which contained certain 
mechanical movements of the most ingenious and beautiful 
character, which are fully described iu '.atent Specification 
No. 2,172 of 1871. Tuis apparatus never came into extensive use, 
as it unfortuaately did not possess that all-essential mechanical 
movement, without which no printing telegraph can possibly be 
successful, namely, the automatic zero setter. Since the invention 
of the latter, printing telegraphs have come into more or less exten- 
sive use, but they have not been employed to any great extent in 
connection with private telegraph systems. 

Mr. Steljes, working on sound mechanical principles, has within 
the last few years developed an apparatus which although, as before 
stated, possessing no outward striking points of novelty, is still the 
best designed instrument of the kind yet brought out. All the 
working parts have been properly proportioned and compactly 
arranged, so that high-speed working, combined with certainty of 
action, have been attained in а very satisfactory way. Asin the 


. 


eee 


628 THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,272, APRIL 11, 1902. 


Wheatstone-Stroh apparatus, magneto currents alone are employed, 
no batteries being required. | 

The apparatus can be used on a telephone circuit, simultaneously 
with the working of the latter. 

As regards long-distance working, it may be mentioned that вис- 
cessful triale were made between London and Manchester ona 
telephone circuit, composed of 300 lbs. copper to the mile, and on a 
similar circuit with 400 lbs. to the mile. А further test between 


- Steves TvPEWRBRITING TELEGRAPH. 


London and Glasgow, using super-imposing coils, gave perfect tele- 
phonic and telegraphic resulta. In this case a test was also made 
round the complete metallic circuit—a total distance of some 
900 miles. - 

These tests were all made with the ordinary three-magnet 
generator, and there is no doubt that by increasing the number of 
magnets, a longer distance could be attained. For the working of 
the recorders, only 10 milliamperes of current are required. 

The general appearance of the apparatus, which should have a 
very extended employment, is shown by the illustration above. 

A large number of the instruments are in use, and can be hired 
from the Postmaster-General or the National Telephone Company, 
who will contract for their maintenance. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902, 


Compiled for this journal by W. P. Taompson & Oo., Electrical Patent 
te, High Hol i London W.C., and at Liverpool to whom all 
inguiries should be addressed. 


7,111. “Improved double-pole electrics! joint box." J.G. Roy. March 24th. 

7,121. *'Life-saving guard for electric motor, steam or cable cars." J. CARR. 
March 24th. 

7,195. oe electrical ozonising and circuit - breaking apparatus.“ 
P. K. STERN. arch 24th. 

7,149. “Improvements in watt hour meters." THE Buitish THOMSON- 
Носзтох Company and F. HorpEN. March 24th. 

7,150. рө ешеш in methods of forming coils for electrical apparatus." 
THe BnrrisH THomson-Houston Company. (J. W. Lundskog.) arch 24th. 
(Complete. ) 

7151. “Improvements in electric arc lamps." Tue British THOMSON- 
Houston Company. (W. C. Fish.) March 24th. (Complete.) 

7.152. Improvements in olectrical steering gear." THe Витівн Тномѕок- 
Houston Compaxy. (М. W. Day.) March 24th. (Complete.) 

7,188. ''Improvements in means for the control of electrically-driven re- 
versible roller mills." C. IL NE. March 24th: 

7,195. “ Improvements in or relating to arc lamps; more especially of tho 
type known as * projector' arc lamps." C. OLivEn. March 24th. 

7,201. “An improvement in electrically-lighted portable time pieces." 
MarriN & Wess, Limiten, and W. E. SauNDERs. March 25th. 

7,203. “Ап electro-magnetic arrangement for turning point« at tramway 
crossings and on the permanent way." J. McKEnNAN. March 28th. 

7.207. “Improvements in and relating to the working of electric or other 
tramway or railway points.“ W. J. STEWART. March 25th. __. 


7,216. ‘Improvements in pipes or conduits for electrical conductors.” 
G. C. HrRkELL. March 25th. 
7.257. “Improvements in and connected with the manufacture of electric 


conductors for use as leading-in wires or strips in the manufacture of incan- 


descent electrico lamps, vacuum tubes, and the like." S. CowrEn-CorEs and 
Vier Cowekn-Corgg INVENTIONS DEVELOPMENT? Co., Limtrep. March 25th. 


1,258. ‘‘ An improvement in holders for electric glow lamps." A. A. BENcx. 
March 95th. j j 8 

7.260. Improvements in and relating to electric incandescent lamps and to 
сав F the same ia electric circuits.“ H. J. LEEVEsa-JOHKSON. 


7,814. “Improvements in armatures for electric motors." J. W. HAEUsm Ek. 
March 286th. | * 


7,821. "Improvements in electric incandescent lam " б.н s 
March th. 1 т ан. РАН 

7,822. * Improvements relating to apparatus for testing telephone, te! hn 
and the like lines.” А. EcksrEiN and A. BROOKER. March 96th, ick 

7,828. ''Improvemente in etheric telegraphy.” THe Всоттівн WIRELESS 
ELECTRIC SvNDICATE, LIMITED, and W. JAMIESON. March 28th. 

7,824. ''Improvements in etheric telegraphy.” THE Scornsu WIBELESS 
ELECTRICO SYNDICATE, LrurrED, and W. JaAMiESON. March 26th. 

7,848. E Weg ments in ooin- reed meters for gas and electricity." G. B. 
Вмітн and Е. W. Suta. March 26th. 

7.861. Improved method of ‘connecting continuous current motors to the 
supply network on starting." SiEMENS Bros. & Co., Limirep, (Siemens and 
Halske Aktien Gesellschaft.) March 26th. (Complete.) 

7,862. “Improvements in electric locking gear for railway signals.” SIEMEXS 
Bros, & Co., Глмітер, and L. M. G. FERREIRA. March 26th. 

7.863. Improved electrical resistance and. the application thereof to a 
switch.“ Вікмкмѕ Bros. & Co., LIMITED. (Siemens & Halske Aktien Gesell- 
schaft.) March 26th. - 

7,870. “Improvements in electric cables.” J. H. WEST. March 26tb. 

7,880. ''Improvements in electric aro lamps." Е. Ркосток. March 26th. 

7,885. ''Improvements in electricity meters." С. О. Basmax. March 26th. 

7,401; "Improvements in and relating to tumbler and other switches and 
their terminals for electric lamps and power installations." Н. Нінѕт and 
Н. Bevis. March 27th. 

7,405. “Improvements in conduits for electrio cables and the like.” J. PLACE 
AND Sons and W. Н. PLACE. March 27th. 

7,420. Improvements in and relating to electrical switches." G. Srennyx 
and W. H. Woop. March 27th. 

7,447. ‘‘ Improvements in electric transmis: ion of power.“ Oris ELEVATOR 
Company, LiMiTED. (Otis Elevator Company, Incorporated.) March 27tb. 
(Complete.) : 

7,471. "Improvements in the mesns for conveying railways and pipes and 
стосе leads through towns and populous districte." І. А TiwwIs. March 

7,487. ‘Improvements relating to systems of electric railways.” THE 
British THomson-Houston COMPANY, LiMITED, and H. 8. MEYER. March Mth. 

7,510. “Electric swing top." T. E. Price and T. Prick. March Weh. 

7,528. " Improvements in electrical switches," J. Томілхвох, H. Lomax and 
R. Lomax. March 29th. 

7,590. ‘‘Improvemente in or pertaining to electric head wteels" W. Р. 
Тномрвох. (La Compagnie de Mines de Bruay.) March “9th. 
~ 7,602. “Improvements in or connected with telegraph transmitters.” 
P. F. V. PEDERSEN and J. Timm. March 29th, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompeon 
and Oo., 899, High Holborn, W. O., and at Liverpool, price, 1 ost free, tà 
(in stamps), 


4,157. “improvements in electric accumulator traction.” B. M. Drake asd 
J. M. Gorham. Dated March 5th, 1900. Evectric railways and tramways ше 
worked with acqumulators in parts where overhead conductors are not suitable. 
A separate truck carrying the accumulators is attached where required to 
supply current. This truck may be fitted with seats and a cover for the 
passengers. 2claims. . 


4,168. “Improvements In devices for rapidly trantmitting impolses of surrest.” 
L. Corebotant and А. Silbermann. Dated March 5th, 1900. Apparatus for trans- 
mitting impulses to line, &c., putting the line to earth between each such 
impulse, is constructed with two metal combs having their teeth intermerhing 
but not in contact. One comb is connected to the battery and the otber to 
earth. A metal style connected to line can be moved over the teeth, as desired, 
to send the required impulses ќо line. 1 claim. 


4,183. “im mente in signal devices for bono system.“ P. M. Justice. 
Dated March 5th, 1900. An apparatus for repeating from the called station an 
audible signal, so that the calling station shall know that the called subscriber's 
bell has rung. 9 claims. | 


Eu improved timo a tus fer makiag and breaking telephonic 
nates Re de Lamprooht. Dated March 5th, 1900 Relates [i ooin · freed 


detent and liberating mechanism for use in telegraph and telephone systems. 
8 claims. 

4,230. “improvements in sieotrio gas lighters.” Н. D. Fitzpatrick. Dated 
March 6th, 1900. In electric torches for nities gas, a dry battery, a switch and 
an iocandescing platinum wire, are supplemented by an incandescent electric 
lamp which serves to illuminate the gas cock and burner while turning on and 
igniting the gas. 8 claims. 


4,848. “‘improvemente-in switches or circuit breakers for bigh potential electric 
olrouits." British !homson-Heuston Company, Limited. Dated March 6th, 1900. 
Switches for high potential circuits provided with means for minimising arcing 
and for safety detaching the operative parts, &c. 37 claims. 

electrodes 


4,262. ''improvemonts in electric batteries and the methed for making ) 

— ” P. А. Newton. Dated March 6th, 1900. Relates to secondary batteries 
of the kind described in Specification No. 12,809 a.p. 1899, in which the lates 
intermediate between the end plates of the battery are of different polarity or 
opposite sides, and the invention consists, firstly, in making these plates of cne 
or preferably of a number of very thin plates of spongy lead, which have been 
oompresc ed by a platen press until their specific gravity is approximately that 
of sheet lead. The plates are applied face to face, and are arranged sothst 
the specific gravity increases from the exterior to the interior. 'The invention 
also comprises the use of turf as an absorbent for the electrolyte of any primary 
or secondary battery. 22 claims. 


4,268. ''improvements relating to tho production of ohlorine and caustic seda or 
ether alkalino hydrate, and to apparatus therefor.” Н. Н. Lake (Communicated’. 
Dated March 6th, 1900. Relates to electrolytic means for obtaining alkalies 
and chlorine. 


4287. ‘improvements ia telephonic Intercommunioation systems." W. Altkes. 
Dated March 6th, 1900. Relates to a direct call or intercommunication system 
in which each subscriber has a series of jacks corresponding to all the other 
subscribers, and an answering jack having inner contacts by which the bell is 
in circuit when the instruments are not in use. The system is described for 
metallic or single line working with a central battery used for ringing ошу. о! 
for both ringing and speaking. In a system of three +ubscribers connected a 
lines, the bell being attached to the inner contacts of the answering plugs an 
shunted by a resistance, a double-wound relay is connected at its middle үө 
to one battery lead, the end terminals being connected to the auxiliary jac 
contacts and the differentially or single-wound inductance respectively T à 
instruments are put to line either bv the relay operated by the calling а 
replying connections or mechanically by inserting the plug. З claims. 
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A MODERN SAUL OF TARSUS. 


* And there fell from his eyes as it had been 
scales: and he received sight forthwitb." 

Whilst the agencies by means of which a man’s conversion 
may be brought about are very diverse, there is no more 
hopeful sign in the sceptic than e wish to believe. This 
state of mind is an almost certain prelude to a sound 
and lasting conversion to the truth, and there is no surer 
sign of the soundness of the change than that the convert 
should immediately preach to all the world his newly 
acquired gospel. 

It is matter for congratulation and rejoicing, therefore, 
that ** Mabon,” the worthy Labour M.P. and spokesman for 
the Welsh miners, has returned from his visit to the Statcs 
thoroughly cured of the prejudice which he, with others, 
had entertained against all labour-saving machinery: and, 
better still, he is now to be reckoned among its most ardent: 
champions, prepared to co-operate with capitalists іп pro- 
moting reforms, and in convincing the working man that the 
opposition to machinery is based on a pernicious doctrine 
and a most disastrous fallacy. 

A visit to the States is a wonderful eye-opener in many 
ways, and the money of those employers who have sent 
workmen to study American labour methods, will be 
well spent if the men return as fully convinced as Mr. 
William Abraham, M.P., of the utter and criminal 
imbecility of the * Newer Unionism," as we know it in 
England. 

Through the false Done hitherto taught by their 
trusted labour leaders, it has become almost an article of faith 
of the average trades unionist that labour-saving machinery 
is his worst enemy, to be fought tooth and nail, and against 
which he must defend his trade as he would shield his 
dearest child from a loathsome pestilence. 

Obviously, labour-saving machinery implies increased pro- 
duction with no direct increase in labour; or, as the worker 
prefers to regard it, the same output with a reduction in 
“Tf that machine will turn out as much work as 
is a not unnatural 


labour. 
two men, one of us will gct the sack, 
remark on the part of & workman imbued with the old- 
fashioned doctrine of supply and demand. 

It is as yet only dimly appreciated that this doctrine is out 
of date, and the revised version should read that trade 
and demand are conditional upon supply and cheapness of 
production ; and that the effect of machinery, by multi- 
plying the consuming power of the individual and the com- 
munity, is to inercase the demand for labour as it does the 
demand for goods. | 

Practical illustrations are far more convincing to the 
worker tlian are theories of supply and demand, into which 
so much sophism can be, and is, interwoven. The manager 
of a small engineering works, which we had occasion to visit 
recently, is somewhat of an enthusiast in the matter of labcur- 


saving tools, A little while ago he was explaining to his 
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leading hands an idea he had for reducing by 30 per cent. 
the time spent on a certain production. Oh no!“ they 
said, “ you have gradually got the time down, till now it is 
at its absolute minimum, and it is quite impossible to do 
any better." Their idea—being trades unionists and piece 
workers—was that, if the labour could be reduced by 30 per 
cent., the number of hands, or the piece rate, might also be 
reduced in the same proportion. The manager was prepared 
for this argument, and turning to the oldest hand, said :— 
* You can remember that a few years ago, when we first 
began making these machines, the time put on each was 
four days; now it is three hours, and we turn out normally 
120 a week. How many, think you, should we turn ont if 
we still put four days’ time on each? Why, none at all, for 
you know, as well as I do, that we should have to close the 
works and pay you all off." And although this is rank 
heresy, judged by the gospel of the newer unionism, the 
men knew it to be the truth. 

* Mabon " is particularly interested in coal mining, and 
he, doubtless, saw in the States the most up-to-date applica- 
tions of machinery to this class of work, and obtained 
figures as to the proved economy in production. The sub- 
stitution of electrically-driven pumping plant for pumps 
driven by miles of wire rope, or by steam transmitted through 
hundreds of yards cf piping; the application of electric 
motors to hauling, winding, coal cutting, drilling, and the 
like, are matters which demand the serious attention of every 
enterprising colliery manager. 

We need not go so far as America in order to learn some- 
thing of the economies that have been effected by a judicious 
use of such machinery. In one instance in the North of 
England, an electric pumping installation, costing £3,600, 
paid for itself in three years, that is to say, after allowing 
for interest and depreciation on the outlay, the costs of 
working were £1,200 per annum less than by the old 
method of wire-rope driving. In one of the North Wales 
Collieries, after trying electric haulage on a portion of the 
roads, the owners were so satisfied as to the cconomy, 
that they spent upwards of £14,000 on electric haulage 

alone. 

Owing to the refusal of the miners in a Yorkshire 
colliery to agree to a reasonable getting“ price, electric 
coal-cutting machines were introduced, resulting in an out- 
put of 6 tons per machine per day, as against 3] tons per 
man per day. The cost of 28. 14d. per ton by hand was 
reduced to 1s, 34d. by machine, a saving of 10d. a ton. Ав 
the output is about 800 tons a day, the annual extra output 
and saving in cost is easily calculated. In another colliery 


the cost of 2s. 3d. per ton by hand was reduced to 1s. 42d. 


per ton by machine. 


The machine got coal is more cubical in shape, has а 


better appearance, and commands a higher price, while there 
is à lower percentage of small than in coal got by hand. 
In the report on an installation of 16 machines, we read, 
* the coal-cutting portion of the outfit is paying at least 
50 per cent. on the original investment." 

Dut the urgent necessity for the adoption of adequate 
machinery to enable Great Britain to compete with other 
couutries in the industrial struggle, and to hold her own in 
the markets of the world, is but one of the priuciples to 
which our worthy labour champion has become a convert. 
Another, and equally important one, is that of *'non- 


interference.” It is useless to have machinery if its output 
is to be restricted by the meddlesome interference of trade 
unionist demagogues. 

The interference practised by British trade unionism is of 
two kinds, and has been the direct cause of the most dis- 
astrous and costly battles on record between employer and 
employed. One kind is the interference with a man who is 
not in the ranks of unionism, and the other with the man 
who is. 

In the former case it is sought to prevent him working at 
all, and in the latter to control his output. In other worde, 
the unionists want to secure both the monopoly of labour 
and the works management. | 

So far as the engineering trades are concerned, it is to be 
hoped that the last strike settled these questions once and 
for all. The terms embodied in the sort of “ Treaty of 


Peace" drawn up at the conclnsion of the struggle have now 


had a trial of four years. "These terms gave the masters the 
right to employ practically any man they chose, and to 
determine the conditions under which any machine tool 
should be worked. 

Although the “conditions” have been accepted and 
signed by the executive officials of the Masters’ Federation 
and the Allied Trades Unions, they have been practically re- 
jected by the men. The result of a ballot shows 9,714 votes 
for, and 16,563 against, the agreement. As, however, the 
total number of votes recorded is only onc-fourth the 
number of members, it is quite possible that the remaining 
apathetic three-fourths are not opposed to the terms. 

So many instances of the tyrannical interference on the 
part of the A.S.E. members with non-union men have 
been already given, that it may be a case of supererogation 
to cite another. Here, however, is an unusual one. Ап 
engineer, a first-rate man at his work, moved from one town 
to another. Having got a * start" in an engineering works, 
he was soon accosted by a “delegate,” who wantcd to see 
his ticket. ‘Iam not in the Union," he said. Then 
you can't work here.” But your Union refuse to accept me, 
because I wear glasses" ! After much correspondence vith 
headquarters, and a certificate from his last employers that 
his defective sight had not been detrimental to his work 
during the years he had been in their employ, this engineer 
was permilled to work on condition that he behaved in all 
respects as a unionist, and complied with union rule, 
although not permitted to become a member. That is, he 
had to put up with all the disadvantages, including strikes, 
of unionism, and participate in nonc of the advantages. 

As to the opposition to labour-saving tools and tbe 
rcstriction of output, volumes might be written. We know 
of a fitter who was reprimarded because he made a special 
chisel to do some chipping. He performed by this means 
in half a day what was reckoned by his unionist mates а 
two days' job. 

The present glass-workers’ strike is the result of trades 
unionist interference in the management. There is no 
dispute as to wages or hours, the men having received à 
bonus, to which they were scarcely entitled, on the very 
morning on which they struck work. 

If the conversion of ** Mabon ” hasthe effect of loosing the 
scales from the eyes of a few other labour leaders, those 
blind leaders of the blind who have already wrought such 
mischief to the trade of the country, and such misery in the 
homes of the workers ; and if others, by his example, find how 
useless it is fur them to kick against the pricks, his visit to 


America will have far-reaching resulte, beneficial alike 
employer and employed, 
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THE PHASE DISPLACEMENT OF ALTER- 
NATORS AND PARALLEL RUNNING. 


By Н. C. LEAKE, A. M. I. C E. 


(Concluded from page 544.) 
Ir now the applied torque fluctuates periodically, the 
angular velocity of the alternator will also fluctuate with the 
ваше periodic time, and conscquently it is necessary to allow 
for the positive and negative torque required for accelerat- 
ing the fly-wheel and other rotating parts. In order to take 
this into account in a simple manner in the diagram, we will 
assume that the law of the fluctuation of the applied torque 
is such that ф fluctuates with regard to time according to a 
sine law, the mean value of ф being о P corresponding to the 
torque O T. If there are p pairs of poles, it follows that 


(==) is at every moment the angle by which the 


rotating portions of the alternator are in advance of the 
position they would occupy if the rotation were uniform, 
which angle is called the instantaneous phase displacement 
as explained at the beginning of' this article, It will, 
therefore, be seen that the abscissa in the diagram also 
represent phase displacement to a different scale. 

Thus the angular acceleration of the rotating parts is 
1 44 
» dË 
e is represented by (o P + a sin 2 тл /), where n is the 


frequency of the fluctuation of the applied torque, then the 
a gular acceleration becomes 


, aud if, in accordance with the above assumption, 


4 т? п? п 


M 4 я? п? 
sin тлі = — 


Р (p — or). 
Consequently the torque, which has to be exerted by the 


prime mover in the direction of rotation in order to- 


Ec | 
„ (boy,, 
where I is the total moment of inertia. This inertia torque 
can be easily calculated, and is represented on the diagram 
by the straight line, a H, drawn through the point р. It 
should be noted that the slope of this line is independent 
of the amplitude of the oscillation. For the purpose of 
this illustration, it has been assumed 
that the stored energy of the rotating E . 
parts is 3,500 foot-tons at 938 
revolutions per minute, and that the | | 
periodic time of the fluctnation of | 
torque is equal to the periodic time of | I и 
the revolution. | | 

| 

i 


accelerate the fly-wheel, &c., is given by — 


By adding the ordinates of the 
curves E F and G H we get the curve 


K L, which gives for every point in 
the oscillation the resultant torque D 


which must be applied by the prime , 
mover. | 
If now the applied torque fluctuates — | 
between о T, and о T, the law of the | 
fluctuation of torque being such that 
the fluctuation of ф follows a sine law, 
then ф must fluctuate between 0 P, and 
О P, the periodic time of the fluctuation B 
of 9 being, of course, the same as that 
of the applied torque. The corres- — | 27 
ponding values of the components of 
the fluctuating current are given by the 
intersection of ordinates at r, and р, 
with the curves A в and ср. It will be convenient if we 
give a special name to the amount of periodic fluctuation 
in the electrical output of a set at a given mean loud under 
the conditions assumed, so we shall term this * the charac- 
teristic fluctuation of output." | 


— 
| 


If, instead of beiug in parallel with others, Ше set із. 


ruzning alone on a load offering a constant torque, as із 
practically the case when it is running on a water resistance, 
then the same fluctuation of driving torque causes g to 
fluctuate between O N, and о х, where о м, = О Му = J 
(Tirz). P Ni or P хз is what is commonly known as the 


maximum phase displacement of the set at this loud, giving 
it the limited meaning as explained at the beginning of this 
article. 

It is evident from the diagram that, when the slope of the 
resultant torque curve, K L, is less (iu either direction) than 
the slope of the inertia line, d н, the actual maximum phase 
displacement of the set when running in parallel is greater than 
when ruuniuz оп a load offering a con-tant torque. бшсе 
the slope of these curves depends on the moment of inertia 
selected, it follows that if the moment of inertia of the 
rotating portions of a generating set erceeds a certain 
amount, the actual maximum phase displacement when 
running in parallel exceeds that when on а loud offering a 
constant torque. Moreover, if we cunsider the effect of 
varying the moment of inertia, we see that, as the resultant 
torque curve, К L, approaches the horizontal, the fluctuation 
of e, and consequently of angular velocity and of current, 
also become very large. For every set there is thus a 
critical value of the moment of inertia, depending on the 
periodic time of the fluctuation of driving torque, such that 
the characteristic fluctuation of output becomes very large, 
and such that the conditions can be improved either by 
reducing or by increasing the moment of inertia. 

In view of the above conclusions, the author maintains 
that the usual method of proporti»ning the moment of 
incrtia of the rotating parts of generating sets does not тек 
on а correct theoretical basis, and that the action of a set 
when on а load offering а constant torque cannot be a correct 
guide to its action when in parallel with others. 

A few remarks may now be passed on the assumptions 
which have been made. It has been assumed that tle 
curves A в, C D, and Е F, hold at every instant during the 
oscillation, but this is not strictly correct, since these curves 
relate to one particular speed. Hence the calculation must 
be considered as correct only when the oscillations are small, 
and the diagram will be departed from when they become 
large. 

It has been assumed that tbe curve of driving torque 
(which should pe corrected for inertia of reciprocating parte) 
is of a shape which fulfils a certain condition. As the 
curve к L is practically a straight line within the limits of 
the diagram, it follows that this condition requires that the 
fluctuation of driving torque shall follow a sine law with 
revard to time. When the torque curve is irregular, as in 


actual cases, it can be split up into a number of sine com- 


ponents, and the effect on the oscillations, due to each com- 
ponent separately, can be considered. In some cases one 
component, may be of most importance, and in other cases 
another. This suggests that it might possibly be advan- 
tageous sometimes to design or adjust prime movers merely 
with a view to keeping one particular component of the 
torque as small as possible without paying much attention to 
the others. 

With single-phase alternators there is, as is well known, a 
fluctuation in the power output at a rate equal to twice the 
frequency. As far as this particular fluctuation is concerned, 

| р 
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the ordinates of the curve, E F, should represent mean applied 
torque, as the rate of this fluctuation will usually be too 
rapid to effect this investigation. 

The best method of studying the oscillations of syn- 
chronous macbinery is by means of the natural period of 
oscillation. When used in reference to a single machine, 
this is the periodic time of the natural oscillations of the 
rotating parts of & machine, whether generator or motor, if 
the applied torque, either driving or resisting, were uniform, 
and if the machine were running on bus bars, the P.D. 
between which is independently maintained absolutely con- 
stant in effective value and periodicity. It depends on the 
magnetic and electric characteristics of the machine, and on 
the moment of inertia of the rotating parts. It can be 
shown that under the above conditions the amplitude of the 
oscillation produced by a given periodic fluctuation in the 
torque applied to the machine, depends on the closeness of 
equality between the natural period and the period of fluctua- 
tion of the torque, and that when the conditions are such 
that the curve K L becomes horizontal, and the fluctuations 
of phase displacement and current are very large, the 
natural period is (neglecting damping) equal to the period 


of fluctuation of the torque—the action being іп fact of the 


naturé of a resonance effect. 

In conclusion, we may consider the bearing of this invcsti- 
gation on actual practice. When two or more alternators 
are run in parallel on a given constant load, the object which 
it is desired to attain is that the P.D. between the bus bars 
shall remain perfectly constant, both in effective value and 
in periodicity. If the effective value fluctuates, then a 
fluctuation is produced in the brilliancy of lamps fed with 
the alternating current. If the periodicity fluctuates, then 
there is a fluctuation produced in the speed and current of 
synchronous motors and rotary converters running on the 
system. Such fluctuations are always present to some extent, 
and whether they are objectionable or not in practice is 
entirely a matter of degree. 

Assuming for the moment that the ideal constancy in the 
P.D. has been secured, diagrams of the kind which has been 
described show for every generating set what fluctuation in 
output will be produced by the given fluctuation in its 
turning moment; this fluctuation in output being what we 
have termed “ the characteristic fluctuation of output.” Ав 
the outputs of all the alternators will be simultaneously fluc- 
tuating in amount in accordance with the principles which 
have been explained, it follows that, in order that our 
assumption as to constancy of the P.D. shall hold, the 
fluctuations, both of phasal and wattless current, must cancel 
one another, so that the sum of the outputs of the several 
sets can be always equal to the constant load on the bus 
bars. Now this condition is very unlikely to be fulfilled, 
thougb, strictly, not always impossible, and hence we may 


conclude that the effective value and periodicity of the P.D.. 


will not remain constant, but must periodically fluctuate to 
some extent. Such fluctuation in the P.D. will modify the 
fluctuations in the outputs of the several alternators, and 
matters will adjust themsclves so that the sum of the 
actual fluctuating outputs is equal to the load on the bus 
bars. The actual fluctuation of output of any set is then, 
of course, different from its characteristic fluctuation of 
output. 

Although it is impossible tocalculate the actual periodic fluc- 
tuation in the effective value and periodicity of the P.D. when 
two or more sets are run in parallel, yet it seems reasonable to 
assume that, as a general rule, the smaller the characteristic 
fluctuations of output .of the several sets, the less will be the 
periodic fluctuation of bus bar P.D. when running in parallel. 
provided, of course, that there is at least sufficient fly-wheel 
power to meet the requirements of non-periodic changes of 
load, &c. The author would, therefore, suggest that. 
instead of designing the rotating parts of generating sets 
so that the maximum phase displacement does not exceed a 
given limit under conditions differing essentially from 
those under which they are operated, as appears to be 
customary at the present time, they should be so pro- 
portioned that the characteristic fluctuation of output does 
not exceed a given limit. It is not contended that this 
latter method is absolutely correct theoretically, but it is 
believed to rest on a more rational basis than the usual 
method, and, at any rate, it takes full account of the 
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resonance effect, which the usual method absolutely fails 


to do. й 


In practice, the parallel running of synchronous 
machinery of all kinds is considerably influenced by the 
damping action of eddy currents, the effect of which 
cannot be easily taken into account in the graphical method 
of investigation which the author has given. Such damping 
action exists in all synchronous machinery, and is, in many 
cases, artificially increased by the use of solid pole-pieces, 
dumping coils, &c. In ordinary cases it is probable that, by 
the use of such devices, sufficient damping can be obtained 
to render parallel operation workable even when fairly close 
to the conditions for resonance; but all such damping is 
objectionable, in that it involves continuous loss of energy, 
and it should, therefore, always be kept as small as the con- 
ditions of operation will permit. 

If it be conceded that the phase displacement method of 
designing the rotating parts of generating sets for parallel 
working has no rational basis, it follows that great caution 
should be exercised in applying data obtained under one set 
of conditions to other cases in which the type of prime 
mover or other conditions differ. For instance, it is com- 
monly stated on theoretical grounds that parallel running is 
facilitated by low frequency, owing to a smaller phase dis- 
placement being obtained with & given fly-wheel power, but 
the author does not consider that theory justifies this state- 
ment. 

The conclusions arrived at in thisarticle may be summarised 
a8 follows :— 

1. The present practice of designing the rotating parta 
of direct-coupled generating sets for parallel running, во that 
the phase displacement on a load offering a constant torque 
shall not exceed a certain limit, is not justified by theory. 

2. A more rational method of designing the rotating parts 
is to proportion them so that the characteristic fluctuation of 
output shall not exceed a certain limit. 

3. The present state of the theory of parallel running 
dces not justify the statement that parallel running is 
facilitated by low frequency. D 


[d 


WIRELESS TELEGRAPHY IN GERMANY. 


By EMILE GUARINI. 


It has been already announced in the ELECTRICAL REVIEW 
(Vol. 50, No. 1.266, p. 341) that the German Government 
will shortly make an extensive ure of wireless telegrapby, 
expecially on the vessels of the Imperial navy and at different 


+126 


-[- 


Fic. 1. 


points along the coast. The two systems that will probably 
be adopted—Marconi’s refusal to take part in the competition 
is well known—are that of M. Fernand Braun, professor at 
the University of Strasburg, worked by Messrs. Siemens and 
Halske, and that of Messrs, Slaby-Arco, which is worked by 
the Allgemeine Elektricitiits Gesellschaft, and which has been 
tried in China on the German battleships and elsewhere. 
The Braun transmitter (Siemens & Halske) consists (fig. 1) 
of an induction coil, the secondary of which is in series wit 
two condensers and the primary of a transformer, the 
secondary of which ends on the one hand at the antenna— 
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equal to } of the length of wave—and on the other at 
another wire.(not connecied to earth) equal in length to the 
antenna. This wire can be replaced by a metal plate or 
wound in a spiral. The oscillator is placed in shunt at the 
terminals of the condenser—the secondary of the first trans- 
former. The second transformer effects the transformation 
from low to high pressure, The receiver (Braun-Siemens and 
Halske, fig. 2) is, to a certain extent, the reverse of the 
transmitter—an antenna equal to } of the wave length 
passes through the primary, of thick wire and wound with 
few spirals, of a transformer, and ends with a wire wound, 


Бау, 1 ог ata metal plate. The secondary is connected 
with a wire wound, say, t or to a metal plate directly, on 


the one hand, and, on the other, with a coherer placed in 
circuit as usual. A condenser is connected in shunt with 


№ | 
pu 4 
A 
4 
N. 
4 
Fio. 2. 


the terminals of the primary of the transformer, probably in 
order to accentuate at this point the production of a ventral 
segment of the intensity of the wave. 

Fig. 3 represents the complete set of Braun transmitting 
and receiving apparatus. By means of this apparatus 
Messrs. Siemens & Halske have been able to communicate 
over very great distances, in particular between Heligoland and 
Cuxhaven—about 70 km. 

The latest adaptation of the Slaby-Arco system is shown in 
figs. 4 and 5. The transmitter consists (fig. 4) of a circuit 
constituted as follows : Earth, self-induction coil, condenser, 


— 


Fid. 5. 


self- induction coil, earth. The antenna is connected with 
the ball of the oscillator, which is connected to earth through 
the self- induction coil. The receiver is similar. It is shown 
diagrammatically in fig. 5. An antenna ends at the earth 
directly, on the one hand, and on the other goes through a 
coherer and a condenser. The circuit of the coherer is com- 
7585 by a battery and a relay, as is seen in the figure. 

esers, Slaby & Arco introduce between the antenna and the 


earth a self-induction coil, and between the antenna and the 
coherer a bobbin with a special winding of the Oudin 
unipolar resonator type, at the extremity of which, where 
the coherer is placed, the pressure is at its maxi- 
mum (for the sake of clearness, we do not show in 
the figure the above-mentioned bobbins). By means 
of this system the Allgemeine Elektricitäts Gesellschaft has 
been enabled to communicate over considerable distances, in 
particular between Cuxhaven and Esbjey, in Denmark, a dis- 
tance of 127 miles. Like the Marconi system, the Braun 
and the Slaby-Arco systems secure, /o a certain extent, secrecy 
of communication by means of syntony, obtained, as we 
know, by placing the coherer at pointe where the pressure is 
at its maximum for a certain length of wave. The length 


of wave from the transmitter is made to vary by working on 
the capacity and the self-induction coil of the closed dis- 
charging circuit, which is closed metallically in the Braun 
system and by the earth in the Slaby-Arco system. 


IS LIGHTNING OSCILLATORY ? 


THERE has been a considerable amount of controversy 
among physicists about the nature of the electric discharge 
ina lightning flash. Dr. Lodge has maintained that the con- 
ditions are the same as produce the oscillatory discharge 
in the Leyden jar, and that therefore the electric current in 
the lightning flash is oscillatory. Experimental evidence, 
however, has not lent much support to the oscillatory theory, 
and a recently published paper* by Dr. Walter, of Ham- 
burg, shows tbat in numerous lightning flashes which he has 
photographed by а special apparatus, the discharge is not 
oscillatory, but intermittent and unidirectional. 

It has long been known that a single lightning flash can 
be shown to consist of a number of separate discharges fol- 
lowing the same path, by the simple device of moving the 
camera while a photograph of the flash is being taken. In 
these experiments the camera was moved by hand, and as the 
movement was irregular, no accurate estimate of the interval 
of time between successive discharges could be formed by 
measuring the distance between successive images. Dr. 
Walter has overcome this defect in the experimental method 
by rotating his camera at a uniform rate. | 

The photographic apparatus consisted of a camera mounted 
on a vertical axis, rotated at a uniform rate by clockwork. 
The connection between the axis and the camera was not 
rigid, but frictional, so that the lens of the camera could be 
directed by hand to the part of the sky where the lightning 
flashes were passing. A wide angle lens of the double 
anastigmatic type was preferably used, but good results can 


.be obtained by an ordinary lens with a small stop. The 


plate used was 9 x. 12 cm. (corresponding to our quarter 
plate), and two change boxes, each containing 1? plates, 
were included in the outfit. The observations were made 
from a small hut erected on the roof of a high building. 
The hut was provided with four hinged windows directed to 
the four points of the compass. Only the window from 


* Physikalische Zeitschrift, IYI., No. 8, pp. 168—172. 
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which observations were being made, was opened, so that the 
observer was sufficiently protected from rain. 

Fig. 1 is a photograph of a lightning flash taken by 
Walters apparatus. It is evident that the flash consisted 
of three separate discharges. But the important point to be 
noticed is that the time interval between the first and second 
discharge is much less than the interval between the second 
and the third. When calculated out from the data of the 
apparatus, the time interval between the first and second dis- 
charges is found to be 0:012 second, and that between the 
second and third 0:11 second. This excludes the possibility 
of the discharges being oscillatory, because in that case the 
time intervals between successive discharges would have been 
equal. Another point to be noted is that а nun. ber of short 
branches shoot out from the line representing the first dis- 
charge, but none from the second and third. This curious 
phenomenon is explained by some interesting experiments on 
the formation of the electric spark of an induction coil, made 
by Walter in 1899.* It was shown by these experiments 


Fic. 1 —PuoroGnAPH oF LIGHTNING FLASH, SHOWING THREE 
SEPARATE DI:CHARGES. 


that the electric spark does not jump across the air gap at a 
single leap, but by several progressive attempts, starting from 
both electrodes, like cracks made by driving wedges 
from opposite sides into a block of wood. Hach 
blow of the hammer, corresponding to each impulse 
of E. M. F. from the induction coil, sends the cracks a little 
further into the wood till they meet, when a clear line of 
cleavage lies through the block of wood. Just in the same 
way the cleavages in the ether caused by impulses of E. M. Е. 
in the coil, or in the electrified cloud, gradually approach till 
they mect, thus forming a conducting path through which 
the complete discharge takes place. All subsequent dis- 
charges follow this path, and hence the exact similarity in 
form of the paths of the successive discharges, as shown by 
the photograph. The branches are formed by the positive 
incomplete discharges while they are forcing their way 
through the dielectric to mect the negative discharges, on 
which, curiously enough, по branches are found. After the 
path has been completed the branches disappear as the line 
of least resistance is now through the completed path. 

In some cases, Walter found as many as six separate dis- 
charges in onc flash, fig. 2. The time intervals between 
these successive discharges are, as in the former ease, very 
unequal, They are, as calculated from the photograph :— 
0151, 97065, 07075, 07119, and 0103. Any regular oscil- 
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lation of electric currents between the cloud and the earth 
is here out of the question. 

Another significant fact shown by this photograph is that 
the second and sixth discharges are very much brighter 


Fic. 2.—PHoToGBRAPH SHOWING Six SEPARATE DISCHARGES 
IN ONE FLASH. 


than the rest. With regular oscillations there ought to be 
a gradual falling off in brightness, due to damping. 

An examination of the photograph shows that the double 
photograph of the landscape was due to these two brightest 
discharges, The multiple views of the laudscape are often 
a vauab'e indication of the presence of multiple dis- 
charges, when the multiple discharges themselves, owing to 
their being concealed by a ciond or for some other reason, 
are not visible on the photograph. 

Walter is of opinion that in almost all cases where a dis- 
charge takes place between a cloud and the earth the cloud 
is positive to the earth. Пе is willing to admit, however, 
that the positive discharge may in a few cases be from the 
earth to the cloud ; bat in that case the discharge shows no 
lateral branches. 

Dr. Walter's investigations are not only of great theoretical 
interest, but they ought also to be of considerable value in 
the design of lightning conductors. The tendency of the 
positive discharge to strike out laterally, and the absence of 
this tendency in the negative discharge, form an unexplained 
phenomenon which must be closely related to the funda- 
mental nature of electricity. It also appears to indicate that 
lateral discharges from lightning conductors only take place 
when a great resistance is interposed in the path of a positive 
discharge. 


REVIEWS. 


Primary Latteries, By W. R. СоорЕн, M.A., B. Sc. London : 
Electrician, Printing and Publishing Company. Price 
108. 6d. 


Time was when primary batteries were practically the 
universal generators of electric currents. The only engineers 
who used them were those connected with land and sub- 
marine telegraphy, to whom the cost of the energy supplied 
was of no moment. 

With the advent of the dynamo, and the subsequent 
extension of electrical applications to all branches of 
engineering, the primary battery sank into a very sub- 
ordinate position. А still heavier blow was ad- 
ministered when the accumulator arrived, and it seemed, 
for a while, as if primary cells must slowly disappear. 
But the danger has, in some senses, acted like a tonic. 
Many new and good forms have been designed in the last 
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12 years, and we have farther evidence of their vitality in 
the publication of a new book devoted entirely to them. 
Mr. Cooper's work contains 317 pages, of which 40 are 


devoted to such questions as local action, polarisation, &c., 


80 to the general theory, while the rest describe the con- 
struction, working, and testing of a large number of the 
commercial forms. The cells described are classified under 
the heads of (1) non-chemical cells and thermopiles, (2) one- 
fluid cells, (3) two-fluid cells, (4) dry cells, (5) standard cells, 
(6) carbon-consuming cells. 

The general theory of voltaic action, and the thermo- 
dynamical equations of Kelvin and Helmholtz are very 
lucidly explained. The long controversy on contact force 
versus chemical affinity is fairly well summarised. But the 
reader who hopes to get a definite standpoint will be dis- 
appointed. Mr. Cooper is determined not to commit himself, 
and declares that the whole matter is largely a question of 
definition. This may be true, but there is no doubt that 
most important questions surround the whole subject, and 
are worthy of the varied work which has been done by the 
controversialists. Indeed, many of them will probably spring 
up again and lead to fruitful developments. One or two 
pieces of recent work are omitted. Thus, Galt's research on 
the heat of formation of alloys of zinc and copper, and still 
more, that of Baker on the same subject, ought to have been 
mentioned along with that of J. B. Taylor (p. 74). 

Ionisation, electrolytic conductivity, osmotic pressure, and 
Nernst's electrolytic solution pressure are all expounded in а 
way which will make them easy to understand. 

The section which describes the various cells is interesting, 
largely because it gives discharge curves of many com- 
mercial forms. These ought to give more precise ideas of 
their working powers than are gencrally possessed by those 
-who use them, 

In the case of the bichromate cell, there is a discussion of 
the use of commercial chromic acid instead of the salt, the 
conclusion being that the acid is preferable. The summary 
omits to notice one strong argument in favour of the acid— 
it does not permit the potassium chromium alum crystals to 
form. These are often very difficult to remove after heavy 
work. This section would have been further improved by a 
description of forms of bichromate which are uscd for heavy 
bell work and by some of the railway companies. — ' 

The account of various Leclanch¢ cell forms is very good. 
Of dry cells much detailed information is given, and dis- 
charge data are tabulated. 

The chapter on standard cells is one whose importance is 
already great and will probably increase. "The construction, 
behaviour, and value of nearly all are fully described. 

The last chapter, on carbon-consuming cells, ought to be 
carefully studied. The results up to the present are 
wofully disappointing, but the possibility of a direct 
production of electric currents from carbon is so important 
that every young electrical engincer ought to have some 
rense of the position. It ought not to be forgotten that in 
many ways a good primary cell is more efficient than most 
other devices, and if the element consumed were as cheap as 
carbon, the primary battery would leap into a largely 
extended use. On paper, it is possible for it to become a 
competitor wich the engine and dynamo. 


THE OUTSIDE LABOUR QUESTION. 
By JAMES WHITCHER. 


(Continued from page 584.) 
Ir is outside work that suffers the brunt of the loss and 
inconvenience resulting from the untoward developments 
along these lines. From the point of view of economy and 
efficiency, the handy man should be a recognised and 
respected institution on outside contracts and work ; but 
there is a strong and virulent intention abroad to crush him 
out altogether. A contractor for erection work of any kind, 
ought in reason to have full unfettered freedom to execute 
the multifarious items of the contract, in the way that 
seems most satisfactory tohim. Sub-letting, particularly of 


be wasted upon much of the work to be done. 


trifles, with the consequent infliction of extra profits, is 
against alleconomics. A handy man, having two or three 
trades at his command, could help him through these 
difliculties with greater expedition and convenience generally, 
and in a more satisfactory manner to all concerned. It is 
the just and natural way of meeting the need ; for it is the 
one most saving of waste, such as the undignified idling 
about of skilled men waiting to follow on other trades, or 
the other expedient of sub-contracting at the excessive rates 
inevitable. Apropos of this, we sometimes find, for example, 
engineering or electrical contractors, in the unfortunate 
predicament of having to let out such work, say, to the. 
building contractor, without the least power of controlling 
the price. Often, indeed, there are most unjust stipulations 
to this effect in architects’ and engineers’ specifications. 

Itisnotto be argued that a well constituted man cannot 
easily master more than one trade. Intelligent manis an 
animal of greater capacity than that. Besides, it is not as 
though it were manufacturing or continuous repetition work 
that were required of him. "There the machine-like action, 
regularity, and certainty only acquired by narrow specialised 
efforts, may be essential ; but herea broad adaptable kind of 
skill is called for. In fact, handy men of really useful type, are 
perfectly possible creations ; and they are more valuable than 
specialists for the purpose, having a far better general idea 
of what is to be done, and how best to do it. Seriously, we 
must not lose the handy, man; every effort should be made 
to preserve him, at least for outside work. | 

À great deficiency in most outside trades, is an efficient 
and comprehensive system of awarding credentials to the 
workmen. If such a system is advisable anywhere, it is so 
here. Close and effective supervision being so often 
impossible, credible assurance of proper skill and honesty in 
a man is especially necessary; yet it can seldom be obtained. 
Moreover, the very nature of the work makes a constant 
changing of men a necessary evil. Nothing like the 
continuous settled employment possible in a workshop or on 
stationary works can exist here. А large proportion of the 
workers in a trade must float about from employer to 
employer, as the fortunes of business fluctuate between them. 
Thus a double worth attaches to a recommendation honestly 
and judiciously made, in terms commonly understood in the 
trade; and it ought never to be denied when deserved. 
Likewise, the exhibition of full credentials should be an 
essential preliminary to employment. IIaphazard methods 
of taking on men lead to incalculable loss—not so much, 
perhaps, in the mere loss occasioned by faulty work, bad 
timekeeping, and other dishonesties, as in the injury to 
reputation, and the spoiling of confidence and goodwill. A 
firm may spend years building up a connection, which 
can be shattered by a few bad workmen in a tithe 
of the time. A wise employer will do much to preserve 
around him а staff of known workers, rather than 
run the risk of dependence on casnal assistance. Tis 
a sorry plight to be in to be forced by urgent need to 
take on any drunken rapscallion that offers ; but that is 
often the fate of small firms. The remedy is to promote 
by combined efforts, some equitable scheme of interchanging 
men, and of drafting their credentials. It is in the interests 
of the men also to support such a movement; because it 
would practically ensure constancy of work to the good and 
skilful worker, and relieve him from the frequent coming 
into competition with the scum of his trade; which, of 
course, floating always on the surface, is readier to the 
BCOOD. 

The direction and supervision of outside workers is of 
large consequence. Under the ægis of a model foreman all 
the difficulties we have been discussing go far to disappear. 
But the model foreman is a rarity, and in any case he would 
For there is 
no cutting him up into little bits and distributing ; his con- 
tinuous presence is the essence of his efficiency and power. 
The model foreman besides possessing a knowledge of his 
trades, at once intimate in detail and comprehensive in 
scope, must be a man of authority and tact suflicient for the 
culture of sweet scttled contentment among his good workers, 
and for the sowing of thorny unrest amid his bad. Не must 
be a rigid timekeeper and disciplinarian, decisive and just, 
and have a keen insight into various human natures and 
intellects; so that he may grasp the workings of each indi- 
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vidual mind under him, aud promptly accommodate his 
direction and treatment to suit. A combination of all these 
talents is something to be prized, and is really for better 
things than the detail governing of a few men. 

In fact, he is something that need not be reckoned upon 
in practice. It is necessary to compromise with simpler 
qualities, selecting those of greater service and least dis- 
pensable, and accounting for the others by other means, A 
good and real capacity to direct is one of those to be most 
sought for. It is not а common gift. Many men, particu- 
larly among the ranks of employers, over-estimate their 
ability in this respect ; and blind to the real cause, they blame 
their men for faults which originate solely from bad and 
insufficient dizection. Instructions ill put and ill under- 
stood are responsible for many disastrous failures; and there 
is not given to every man, either the power of lucid 
explanation, or the insight to see that he is understood. 
Viewed from some standpoints, the stupidity of man is phe- 
nomenal. The man doomed to lead in technics, has no idea, 
in the initial crudity of his experience, of how difficult it 
may be to be understood of modern makes of artisans and 
labourers. Afterwards he learns, and becomes from hence- 
forth, crucified on the cross of explaining simple things to 
simpler minds, 

To direct well, it is important to know and read the mind 
one is attempting to guide. Опе must be sure the instruc- 
tions are assimilated, especially if one is a person of considerable 
authority. Tosuch, men have a fatal habit of protesting they 
know, for fear they shall appear simple and stupid ; and they 
trust to luck, or their chance of receiving supplemental informa- 
tion from others, Unless one can detect and guard against 
such trickery, it is better not to undertake the task of direc- 
tion. Moreover, it is essential to be able, if need be, to 
direct in full detail. The man who сав do things himself, 
and whose men know it, usually gets them done well, even 
when he doesn't take particular interest in them. It is 
comparatively seldom that he gets troubled with cock-and- 
bull stories to account for failures. On the other hand, the 
man whose practical knowledge is suspected, becomes a 
regular butt for them. 

A good foreman should be treated with every considera- 
tion. He may need effective supervision, and keeping up to his 
work; yet it should not be forgotten that he is a person of 
trust, not a mere scapegoat, to be burdened with blame for 
every mishap, and scarcely thanked for success. If he is 
worthy, he must suffer a good deal of wearing anxiety over 
his work, and he scarcely needs vexing more. He should 
not be wearied by much overtime, nor deemed able to main- 
tain proper vigilance for 11 ог 12 hours a day. His authority 
should be stiffened by every reasonable means possible to his 
employer ; and care should be taken not to undermine it by 
any unconscious act. In short, he wants help and encourage- 


ment, and generous incentive to put his soul into his work, 


und to be free, in reason, from overtaxing and rushing tactics 
that may put him off his balance. Rush your mechanical 
workers as much as you like, but spare your headpieces, if 
you would be smart and wise. Your ganger, of course, 
whose duties are mainly disciplinarian, does not come under 
these remarks. Keep your foremen's goodwill; don't have 
men with grievances about you ; remove either the men or 
the grievances. 
(To be concluded.) 


CORRESPONDENCE. 


Musical Glow Lamps. 


Can any of your readers supply me with an explanation 
of the following phenomenon ? 

A 1-IL.P. gas engine is driving a 50-volt dynamo supplying 
about 10 amperes for private house lighting. The armature 
of the dynamo is toothed and emits a loud hum. The whole 
plant is in an outhouse isolated from the main building. In 
а room at the other end of the house is a plain pendant with 
three lights and an opal shade. The engine and dynamo 
are quite inaudible in this room until the light is turned on, 
when by placing the ear close to the fitting the hum of the 


dynamo and the beat of the gas engine can be distinctly 
heard. This is evidently an electrical’ effect, as it is only 
perceptible when the current is on. I may add that the 
note which the opal shade gives when tapped is not in unison 
with the note of the dynamo. I shall be glad to have this 
explained if you consider it of sufficient interest for insertion 
in your “ Correspondence ” column. 
E. Leslie M. Allen. 
London, April 12th, 1902. 


[The effect, described by our correspondent seems to be 
akin to the reproduction of the hum of the alternator in 
alternating current arc lamps, &c. Perhaps there is a loose 
contact in one of the lampholders of the three-light pendant, 
which, if not causing an actual arc, produces a considerable 
local rise of temperature, which might account for the 
phenomenon.—Eps, ELEC. REv.] 


500-Volt Electric Shocks. 


From remarks made privately to me, with reference to my 
letter on electric shocks in your issue of 28th ult., I have 
evidently not made myself sufficiently clear. I do not claim 
to be a living example of the tncorreciness of Ohm's law, 
nor do I wish to be taken as a close rival to the copper con- 
ductor. I am quite aware that the current will be regulated by 
the resistance in circuit. Therefore, perhaps the enterprising 
party who so kindly gave me the kw. flowing will make 
another effort, when I say that, I do not for a moment sup- 
pose that the No. 22 copper fuse was blown by current 
passing through my body alone, but by an arc set up by the 
same. The shock was received from the ends of a 35/40 
flexible wire connected to & lampholder plug. "This does 
nob in any way alter my contention that the current passing 
was considerable (consistent, of course, with the high resist- 
ance in circuit), and to prove this, I may say that 
blisters were raised at the points of contact, and the strands 
of the flexible wire visible in black lines for more than a 
week afterwards, which I am personally inclined to think 
would require more than the fraction of an ampere to accom- 
plish. My intention was not to go into details of how the 
shock was received, but to endeavour to prove that a fatal 
shock may be received by contact with a lower pressure than 
500 volts. Ido not for a moment wish to convey the idea 
that 500 volts must therefore prove fatal, nor do I wish to 
say 220 volts alternating is very dangerous; but what 1 do 
say is, both are best left alone at times, and under certain 
circumstances, as I believe had I remained in circuit long 
enough, it would have proved fatal. I may add that at times 
I would handle the same circnit without fear of any serious 
shock. Should this meet the eye of the party who во kindly 
gave me the KW. as mentioned above, he will now be able to 
give me an amended estimate; but before putting him to 
the trouble, I would like to say the lowest or any estimate 
will not necessarily be accepted by me as correct, as I do not 
know, and I expect he is about as near as I am to,the actual 
value; but this is immaterial, as it seems to me the question 
is what is the lowest voltage that can, under any conditions, 
prove fatal? 

W. F. Stamp. 
London, March 9th, 1902. 


As there seems to be an impression in some quarters that 
500-volt circuite— power, not primary battery—are quite 
harmless, I should like to bear out Mr. Vezey’s opinion. | 

I think that anyone who bas had any experience with live 
500-volt circuits, with a power house behind, will agree that 
they do demand a certain amount of respect. 

J have had several unpleasant reminders myself, and seen 
some nasty accidents with 500 volta. 

Testing Engineer. 


Prof. Thompson on Patent Law. 


Having been out of town, I have but just seen your issue 
of March 28th, and I find an Editorial Note in which there is 
a considerable misapprehension of the proposals I have made 
as to the amendment of patent law. I have certainly not 
proposed to extend the period of provisional protection to 
two years. My proposal is quite compatible with the entire 
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` abolition of © provisional protection.” What I want to see 
is the extension of the “exhibition clause” of the existing 
patent law from six months to two years, and its enlarge- 
ment to cases of exhibition before any of the learned or 
scientific societies. You also misunderstand my reference to 
the late Prof. Hughes. As the law stood, and stands to-day, 
he had to choose between either patenting or exhibiting to a 
society. He deliberately chose the latter. What I urge is 
that no man ought to be put into this dilemma : that the 
circumstance of his having exhibited his invention at a 
certain date to a scientific society, ought not to invalidate 
his subsequent right to apply for a patent for the same ; but, 
that on the contrary, the very fact of such exhibition ought, 
as in the United States, to be accepted as evidence of his 
having actually been at that date in possession of the 
invention which he seeks to patent. A man does not lose 
his copyright in a book because he publishes it. Then why 
should the law disallow his copyright to an invention because 
he publishes it? In one case the law very equitably assumes 
that a man's brain work is his own. Why, in the other 
case, sh uld it proceed on the inequitable assumption that it 


is not his own ? 
Silvanus P. Thompson. 


Wes: IL.mpstead, April 12th, 1902. 


Electric Wiring Methods of To-day, with Special Reference 
to Conduit Systems. 


Under the above heading, Mr. Bathurst, in your last issue, 
now appears as the champion of a special quality unlined 
tube, to wit, Armorduct," which he modestly refrains 
from offering as the solution of the wiring question, while 
extolling ita advantages “to show the possibility of good 
conduit construction at a price but slightly higher than that 
prevailing for the cheap work now being done.” 

Mr. Bathurst at length acknowledges that his commercial 
struggles to secure recognition of lined iron pipe have taught 
him that the requirements of scientific perfection must be 
blended to suit prevailing commercial conditions, hence his 
conversion to the unlined pipe, which, in days gone by, he 
was wont to portray as fused by internal arcs and disfigured 
by unsightly burrs, not to mention endless other objections 
to its use in installation work, many of which are set out in 
his paper Тһе Prevention of Fires Due to Leakage of 
Electricity,” in which he severely criticises the views of 
those advocating the use of the plain iron pipe, telling them 
that their main argument of low first сові does not hold if 
regard is given to uninterrupted service and to the future. 

Truly, one is compelled to agree with his remark that 
* change and progress in the electrical world are irresistible ” 
when they show Mr. Bathurst the crookedness of his former 
leanings, and induce him to forsake the ** idealism " of the 
lined for the “ realism ” of the unlined ; or, in the language 
of business, he has learned that it is more remunerative to 
supply what is actually demanded than what in his opinion 
Should be required. | 

There i8 а second lesson, one which Mr. Bathurst has not 
yet, learned, viz., that it is not only unnecessary but unwire 
policy to depreciate the value of successful competing 
systems in order to extol by contrast the virtues of that 
which happens for the time being to be his special system. 

I hold no brief from the Birmingham rolled-steel tube 
manufacturers to defend their policy in manufacturing tubes 
for conduit wiring work, but I fail to see any valid reason 
why such tube, when used for this purpose, has not every bit 
as much right to be designated “electric conduit" as a 
glorified gas tube has to be designated armorduct.” 

The supreme contempt Mr. Bathurst intends to convey 
by the words ** Brummagem-made " close-joint tubes is not 
apparent to anyone who knows that Birmingham is the seat 
of the industry, and whatever Brummagem-made” may 
imply when used in connection with certain manufactures: of 
that city, it can only have one meaning when applied to 
iron and steel manufactures, and that is far removed from 
what he intended to convey. 

Mr. Bathurst's next remark that the seam in close-rolled 
tube is brought up so close that when painted it is likely“ 
and “ liable " to deceive inexperienced buyers is too absurd 
to be taken seriously ; but it is distinctly unfair to make 


such insinuations without a shadow of evidence to support 
the idea that manufacturers ever had any such intention. 
But even presuming an inclination to deceive, the folly of 
conducting business on such lines is too apparent for a 
moment's consideration. 

Mr. Bathurst proceeds to contrast the cold bending of the 
rolled tube with that of his special gas tube, and, needless to 
вау, his verdict is in favour of the latter, which, although 
made of a “ special quality steel," can, he tells us, be readily 
bent cold up to 14 in. internal diameter ! 

Space will not permit of my replying to all the alleged 
defects of rolled steel tubing for conduit wiring, but ita 
four years’ record is not altogether a bad one; and as we 
live and learn by experience, it may be that in the not fur 
distant future Mr. Bathurst will find that the “ requirements 
of scientific perfection" must yet further bend to the 
practical requirements of to-day. 


L. M. Waterhouse, A. M. Inst. C. E. 


Outside Labour. 


Mr. Whitcher's masterly and altogether just denunciation 
of the wholesale iniquities of those engaged in outside elec- 
trical work is timely in the extreme, and, as an unfortunate 
member of the class alluded to, I shall heartily welcome any 
practical result which may be effected by its publication. 
The amount of corruption exercised in the directions named 
is sufficient to appalany right-thinking and conscientious 
workman. 

I should like to emphasise, through the medium of your 
paper, the extreme perniciousness of the example set to the 
lads engaged in the trade. Most boys on leaving school are 
imbued with a more or less keen veneration for honour, but 
this is almost inevitably compelled to succumb to the power 
of the untoward influences brought to bear upon them by 
the dishonest workmen with whom they are called upon to 
associate. | 

I well remember my own experience in this direction. 
Drought up by conscientious, upright parente, I entered upon 
my work with every determination to do the right thing by 
my employers. The, consequence was that I was soon 
regarded as a “ little prig," and every organised effort was 
made to undermine my resolutions. This was done with the 
approval, nay, positive assistance of the foreman, until my 
life was more or less a burden to me. Familiarity with 
these malpractices slowly, but surely, led to a contempt, i. e., 
indifference, and, had I not pulled myself up by a supreme 
effort, І might soon have out-Heroded the veriest Herod 
amongst them. 

Something ought surely to be done to mike it less diffi- 
cult for apprentices to maintain their integrity. 

Harry Payne. 


London County Council Contraets. 


A few weeks back you published a report of a meeting of 
the above Council, at which a large contract for steel rails 
was given to a Belgian firm. Two of the members of the 
Council implied that the cheapness of the Belgian rails, as 
compared with English, was due to the wages clauses 
attached to the conditions of contract which stipulated for 
trade union rates, and fair conditions of production. One 
member stated that the British employer was the goose that 


‘laid the golden eggs, and the eggs were the workmen’s 


wages. That trade unions are driving the work out of the 
country, by compelling the masters to pay a minimum standard 
wage, seems to explain why the contract went abroad in a 
delightfully simple manner. This attitude was also taken 
up by one of your contemporaries. 

The altogether unfair and biassed deductions on this and 
all other questions relating to municipal work, the cham- 
pionship of vested interests, without due regard to the 
interests of the people as a whole, the holy horror of any- 
thing which appears to abrogate that first (7) great law of 
business ethics, viz., * freedom of contract," as indulged in 
by the electrical press, calls for a few brief but plain facts on 
the other side. 

Now the reason for this order going abroad has 
nothing whatever to do with labour's wages. It is chiefly 
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due to the excessive railway rates levied by monopolist 
railway companies, and the excessive royalties paid to non- 
producers in England, as compared with those in Belgium. 

In 1896 the British Iron Trade Association issued a 
report dealing with these questions, which conclusively 
showed that the wages paid in Belgium and Germany were 
practically equal to those paid in England, and that the 
conditions of labour were the same. This, after a deputation 
had personally investigated matters for themselves, Then, 
as to carriage: here monopolist railway companies charge 
108. per ton for 130 miles, while in Belgium this distance 
would cost about 3s. 6d. The same applies to shipping 
charges. Goods sent from Antwerp to Calcutta ria London 
were charged 10s. per ton, while the same class of goods 
sent direct from London to Calcutta were charged 153. 9d. 
per ton. 

In the case of mineral royalties, the facts range themselves 
on the same lines. 

Sir Christopher Furness, in the March Paull Mall Magazine, 
gives some startling facts on this question. "The royalties 
on steel rails are as follows :—11d. per ton in France, 84d. 
per ton in Germany, 5s. 6d. per ton iu England. The 
royalty on coal is also very much higher here than abroad, 
as the report above referred to shows. 

Now, taking the figures supplied in this report, and 
applying them to this County Council contract for steel rails, 
we find that the carriage and mining royalties paid on 
Belgian rails delivered in London would be about £975, while 
on British goods, if obtained from the Cleveland district, 
they would total £6,750, a balance against British rails on 
carriages and royalties alone of £5,775. This goes to 
explain a large portion of the £8,721 10s. &d. in favour of 
the Belgian rails, and this is the burden England is saddled 
with, not a burden imposed by the wealth producers as fo 
often stated. We must kcep the work in England, and I 
suppose the electrical press and the members of the 
Council referred to would suggest that to do this we must 
Still keep on paying these parasitic royalties and heavy 
freight charges ; but cut down the workers’ wages till we 
can compete successfully with foreigners. Tis written 
* The labourer is worthy of his hire," but, says the business 
man, not when he interferes with “ freedom of contract” 
between his master and himself, which is a very great crime. 
Royalties paid to idleness and burdens inflicted by railway 


companies are, of course, nothing. | 
Justice. 


The Crawford-Yoelker Lamp. 


I note your comments in the current issue of the 
ELECTRICAL REVIEW with respect to the Crawford-Voelker 
lamp. In the first place, I desire to say that the Crawford- 
Voelker lamp is not at the present time being manufactured 
at a factory, but is the product of a laboratory. It will be 
several months before these lamps can be supplied to the 
trade. | | 

The reason why we have not been able to furnish lamps 
as arranged for with you is because we have been manufac- 
turing a large quantity for tests in another country. These 
lamps are of a different voltage from what we expected to 
supply to you. 

Owing to the great demand for 200-volt lamps in this 
country, it has been thought desirable to have the lamps for 
your test of this voltage. The demand on us for lamps to 
carry out our contracts elsewhere, together with the illness 
of Mr. Voelker, and the very limited facilities for turning 
out lamps at our laboratory, furnish an «xplanation which I 
think is in every way reasonable. It is the intention, 
notwithstanding the fact that you have seen fit to unfavour- 
ably criticise the proprictors of the lamp, to give you every 
facility for testing the same. 

I greatly regret that before making the comments of the 
nature shown by your article, you did not either call me up 
on the telephone, or write to me respecting the matter, as J 
should have been very glad to have given you an 
explanation. 

We appreciate the interest of the Enectrican REVIEW, 
and the value of its opinion, but the work in connection with 
the development of the lamp having cost a large sum of 
money up to date, we have felt that it is quite proper for u; 


to first carry out the contracts made with parties who purpose 
marketing the product. We will be prepared, however, for a 
check test with Colonel Holden and yourselves in the very 
early future. The test of the 110-volt lamps could have 
been carried out at any time within the last three months, 
and, in fact, other tests on this voltage have been concluded. 


Ж 2 F. Z. Maguire. 
London, April 15th, 1902. 


[Our correspondent’s “intentions” are manifestly good ; 
what we have complained of is the lack of performance. As 
to the propriety of carrying out the contracta referred to, we 
offer no criticism ; we are concerned only with the question 
—will the said parties market the lamps, or will they 
market shares in a limited company? In the latter case, we 
once more urge the importance to the public of an authori- 
tative investigation into the merits of the lamp before any 
fresh prospectus is issued.—Eps. Erkc. REV. ] 


| Earthing the Middle Wire. 


I should be glad to have the opinion of your readers on 
the following method of “earthing” the middle-wire of a 
three-wire system. 

The earth connection is made through an ammeter in 
series with a fuse, the two being shunted by a lamp, which 
can be short-circuited by a switch (see figure). If an 


M , Middle wire; a Ammeter; L. Lamp; ғ, Fuse; s, Switch; 
E, Earth plate. 


earth develops on the system, which would damage the 
ammeter, the fuse blows, and the connection to earth is 
maintained through the lamp, which will indicate & bad 
fault by lighting. 

If it is desired to burn out the fault, the switch is closed, 


which puts the middle wire direct to earth. 
H. J. 


Overhead Mains. 


Although I have been a constant reader of your valued 
paper for many years, I have never ventured to air an 
opinion on the various correspondence appearing therein 
from time to time. In this case, I, like Mr. Hadheld, have 
been specially interested. I сап well remember Mr. Roberts 
commencirg his career as an electrical engineer, and great 
credit is due to him for the manrer in which he has worked 
and risen. If it is the same Mr. Harriss, I can remember 
his coming to Eastbourne to take charge, for the first time, 
of a lighting station in 1888 ; and, lastly, I have most vivid 
recollections of Mr. Hadfield and Durban electric lighting 
by overhead mains (old style). Evidently Mr. Roberts has 
not experienced anything respectable in the shape of a 
thunderstorm, or he would nov be quite so enthusiastic on 
bare overhead wires. Опе really decent storm will change 
his opinion, as it did mine; and he would have done well to 
have taken his cue from Mr. IIadfield. Му experience with 
overhead wiring commenced in 1884, and I am at work on 
it now. During the interval J have seen and superintended 
the erection of many scores of miles, and places that 
Mr. Roberts refers to in the sweeping word * colonial," such 
us Johannesburg, Саре Town, Durban, Melbourne, Sydney 
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Broken Hill, Hobart, Launceston, Dunedin, and many other 
places too numerous to mention have come under my notice, 
and Т cannot call to mind one instance of town lighting by 
means of overhead bare or covered wires that has appealed 
to my mind as satisfactory, more especially in the Colonies. 
On the other hand, I have seen some capital installations of 
overhead systems on many mines and works, where appear- 
ances count for nothing, distances are short, constant super- 
vision is maintained, and ample spares are kept to meet the 
ravages of storm and lightning, which is answerable for more 
bad language amongst electrical engineers in the Colonies than 
anything else I know of, and no doubt Mr. Hadfield would 
have to paint his thrilling stories with bad language, or they 
would not be realistic—I should mine. | 

The motto I should advise Mr. Roberts to adopt is, 
** Where possible, put them underground." 


» Thomas Н. Parker, M. I. M. E., M. S. A., &c. 


Newton Hall, Middlewich, 
April 16th, 1902. 


Electric Welding. 


A correspondent seeks information respecting the use 
of the electric arc for filling up holes in steel castings. 
* Where is the process in use? Can it be successfully 
applied in the case of cast-iron and gun-metal * ” 


е 


LEGAL. 


ISAACSON AND WIFE v. NEW Granp THEATRE. 


TuIs case came before a Divisional Court of King's Bench, composed 
of the Lord Chief Justice, Mr. Justice Darling, and Mr. Justice 
Channell, on Wednesday last week, on the appeal of the plaintiffs 
from the judgment of the Deputy-Judge of the Westminster County 
Court, giving judgment for the defendants. Mr. Moyses appeared 
for the appellants, and Mr. Minton Sennhouse for the respondents. 

It appeared from the statement of Mr. Moyses, in opening the 
case, that the action was brought by the plaintiffs, the parents of a 
young man who was killed in the course of his employment, under 
the Employers’ Liability Act, combined with Lord Campbell's Act. 
The learned counsel stated that the New Grand Theatre at Clapham 
Junction was the property of, and was worked by the defendants. The 
action was heard on December 16th, and after a hearing which 
occupied the whole day, the learned Deputy-Judge held on a sub- 
mission made on behalf of the defendants that the deceased man 
was not a workman within the meaning of the Act. That was the 
only pvint involved in the appeal. The short facts were these :— 
The New Grand Theatre Company had their own generating 
machinery, by which they generated their own electric light. The 
deceased man, with two others, a stoker and assistant engineer, 
was left in charge of the machinery, his wages being £2 28. a week, 
plus overtime. There was over the deceased man a man named 
Rayner, who was the superintendent and manager of the engineering 
‘works of the theatre, and also of another theatre which 
helonged to the defendants. The deceased man met with his 
death by falling down a sump or hole full of scalding water 
during the course of his employment. The father of the 
deceased man was the stage manager of the theatre, and 
he and wife brought the present action to recover damages from 
the defendants under the Act, he having contributed a weekly sum 
to the support of the home. At the trial, Rayner, who was an 
electrical engineer, was called, and said that the deceased man was 
working under his orders in connection with the electrical or 
engineering works at the theatre. He engaged the deceased man 
as a practical fitter with electrical knowledge. The learned counsel 
said that at the trial he was taken by surprise when the point was 
taken by the defendants, after the plaintiffs’ case was closed, that 
the deceased man was not a workman within the meaning of the 
Act. The learned Deputy-Judge declined to allow Mr. Rayner to 
be re-called to explain what the duties of the man were, and would 
not allow the case to go to the jury at all. He submitted that the 
Deputy Judge was wrong in not allowing the case to go to the jury. 
He contended that the deceased mar came within one of the 
definitions of “journeyman artificer or handicraftsman,” in the 
section of the Act, and therefore his parents were entitled to recover 
compensation for his deatb. 

The Lord CHIEF Justick observed it did not follow that because 
& man was a competent engineer and in charge of enginecring works 
he did ntt come within the terms of the Act. 

Mr. Ju-tice DARLING said he noticed from the evidence of Mr. 
Rayner that that gentleman said that the deceased man was a 
practical fitter with electrical knowledge, and that if he (Rayner) 
pointed out anytbing for the man to do he would do it. His Lord- 
ship did not think that the learned counsel could have anything 
much stronger than that statement in support of his contention. 

Mr. SzxNNHovsrF, in support of the judgment in the Court below, 
submitted that the deceased man did not come within the terms of 


the Act, as all the manual labour was done by the stoker and others, 
and the deceased man only superintended. 

In the result the Lorp CnIEF Jusrick, in giving judgment, said 
he expressed no opinion of wbat the ultimate result of the case 
might be, but he did not think there was sufficient evidence to 
enable the Deputy-Judge to hold that the deceased man was not a 
workman. He thought, therefore, it was not possible for them to 
say that the learned judge was right in coming to the conclusion 
that there was no evidence to go to the jury, and in order that there 
might be a real investigation a$to what the position of the unfortu- 
nate man waa, the case must go back for anew trial. The costa of the 
appeal and of the first trial to abide the result of the second trial. 
Mr. Justice Darling and Mr. Justice Channel! concurred. 


BRITISH POWER, LIGHTING AND TRACTION COMPANY v. 
GARDNER Bros. 


In the York County Court last week this action, brought to recover 
from defendants, who are electrical ergineers, of Burton-on-Trent, 
the value of a set of accumulators, &c., was heard before Judge 
Templer. Mr. R. H. V. Wragge, who appeared for the plaintiffs, 
said that on December 10tb, 1900, Mr. John Geo. Dixon, of 
Shefficld, a traveller in electrical appliances and agent for plaintiffs 
in Sheffield and district, obtained from one of the defendants, who 
were constructing a battery at Swinton, an order for a set of 
33 accumulators, the price agreed upon being £27 103. The articles 
were supplied, but subsequently the battery being out of order, 
plaintiffs sent over a man to put it to rights, and for this they 
sought to recover a further £5. Plaintiffs alleged that the cells 
they supplied had not been properly connected by defendants, 
which was the cause of the mischief. Defendants, on the otber 
hand, contended that the accumulators did not do their work 
properly. 

According to the report of the case in the Yorkshire Herald, 
evidence was given by J. G. Drxon, the agent through whom the 
order was given, and he said that any electrical engineer who knew 
his business ought to have been able to fix the battery without 
instructions. The accumulators could not have got into such a con- 
dition if they had been properly used. 

SAMUEL SCHANSCHIEFF, employed by the plaintiff firm, said the 
battery was not erected right at all, and there was no tester any- 
where about it. He had never known anyone work a battery like 
this without a tester. If the plates had been suspended properly 
they would have worked all right. 

SIDNEY COOPER, called for the defence, said he did not put the 
accumulators together as they should have been, but it did not 
affect the working. He maintained that the work was done pro- 
perly. The owner of Swinton Hall was coming on tbem for com- 
pensation. No instructions were sent with the cells. 

His Honour: What do you say is the cause of the plates going 
wrong?  WiTNESS: Bad construction. Mr. WRAGGdE: On your 
part? Wiurness: No, on theirs. 

His HoNovR: You constructed the cells badly, undoubtedly. 
You did not know the way to put them up; you put them vp all 
wrong, and then complained to the firm who made them. 

Mr. WRaGGE was going to address the Court, but bis Honour said 
he need not do so. 

After hearing Mr. RicHaARDSON on the point whether he had 
jurisdiction in the case, his Нохоов said the case was, on the merits, 
practically an undefended action. The defendants could not throw 
the blame on the plaintiffs, because, when pressed, they actually 
offered to pay practically the whole amount. If anyone was to 
blame it was Mr. Gardner, who had taken the responsibility of 
putting these things together without having the necessary technical 
knowledge. The effect was disastrous. He would give judgment 
for £32 10s. with costs, and dismiss the counterclaim (for 50) 
with costs. 


PARLIAMENTARY. 


ELECTRIC LIGHTING PROVISIONAL ORDERS BILL (No. 3). 


On 11th inst. Electric Lighting Provisional Orders Bill (No. 3) was 
before the Examiner of Standing Orders, and the Standing Orders 
were found to have been complied with. The following provisional 
orders are confirmed by the Bill :— 

Abram.—Order granted to the Urban District Council of Abram, 
in the county of Lancaster. 

Holyhead.—Provisional order granted to the Urban District 
Council of Holyhead, in the county of Anglesey. 

Hucknall Torkard.-—An order granted to the Urban District 
Council of Hucknall Torkard, in the county of Nottingham. 

Leyland.—Grant to the Leyland Urban District Council, in the 
county of Lancaster. Undertakers are allowed to charge 13s. 4d. 
for any amount up to 20 units, and 8d. per unit over that amount. 

Louth.—Proviaional order granted to the Mayor and Corpora- 
tion of the Borough of Louth in the County of Lincoln. 

Penrath.—This 1s an order amending the Penrath Electric Light- 
ing Order, 1898, and extended the time for the purchase of the 
undertaking by the local authority from 28 years to 33. 

Saddleworth.—Provisional order granted to the Urban District. 
Council of Saddleworth in the West Riding of the County of York. 
Clause 8 gives special power for the transfer of the undertaking to 
any company incorporated by any Act of this session relating to the 
Saddleworth and Springhead Tramways. 
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Springhead.—Order to the Urban District Council of Springhead 
in the West Riding of the County of York. This order contains a 
similar clause to that in the Saddleworth order, giving power to 
transfer to a company. 

Tyldesley with Shakerley.—Order granted to the Urban District 
Council of Tyldesley with Sbakerley in the County of Lancaster. 

West Loughton.—Grant to the Urban District Council of West 
Loughton in the County Palatine of Lancaster. 


Егвотвіс LIGHTING ProvisionaL ORDERS BILL (No. 2). 


Егествіс Lighting Provisional Orders Bill (No. 2) confirming 
certain provisional orders made by the Board of Trade under the 
Electric Lighting Acts, 1882 and 1888, came before the Examiner 
of Standing Orders of the House of Commons on 11th inst , and the 
necessary formalities were found to have been complied with. The 
Bill referred to the following orders :— 

Beeston.— Granted to the Urban District Council of Beeston, in the 
County of Nottingham. The undertakers are authorised to charge 
11s. 8d. for any amount up to 20 units, and for each unit over 20 
units 7d. 

Carnarvon.— Order granted to the Corporation of Carnarvon in the 
County of Carnarvon. 

Eston.—Provisional orders granted to the Urban District Council 
of Eston in the North Riding of tne County of York. 

Hebden Bridge. — Order granted to the Urban District Council of 
Hebden Bridge, in the West Riding of the County of York. Under- 
takers are authorised to charge 13s. 4d. for any amount up to 20 units, 
and for over 20 units, 8d. 

Mytholmroyd.—Order granted to the Urban District Council of 
Mytholmroyd, in the West Riding of the County of York. 

` Otley.— Grant to the Urban District Council of Otley, in the West 
Riding of the County of York. 

South Bank in Normandy.— Order granted to the South Bank in 
Normandy Urban District Council, in the North Riding of the County 
of York. | 

Stockton.—A grant to the Rural District Council of Stockton, in 
the County of Durbam. 

Thornaly-on- Tees.—Provisional order granted to tbe Mayor and 
Corporation of the Borough of Thornaby-on-Tees, in the North 
Riding of the County of York. 

Tipton.—An order granted to the Urban District Council of 
Tipton, in the County of Stafford. Undertakers are authorised to 
charge 10s. for any amount up to 20 units, and for each unit over 
20, 6d. 


STANDING ORDER PROOFS. 


On Monday the following amongst other Bills came before the 
Examiner of the House of Lords for proof of Standing Orders :— 
Brigbton and Rottingdean Seashore ‘Electric Tramway; Leicester 
and Warwickshire Electric Power; National Telephone Company 
(Kingston-upon-Hull) and National Telephone (Manchester Area). 
In = cases Standing Orders were found to have been complied 
with. 


`бостн WALES ELECTRIC Power BILL. 


WITH respect to the additional clause which the South Wales 
Electrical Power Bill desire to add to their Bill of this session, the 
Standing Orders Committee of the House of Commons has reported 
that this may be done provided that the Select Committee which 
considers the Bill think fit. Theclause gives the company power to 
acquire provisional orders granted to local authorities. 


MEXRBOROUGH AND SwINTON TRAMWAYS. 


THE Mexborough and Swinton Tramways Bill, which was found not 
to have complied with Standing Orders, came before the Standing 
Orders Committee of the House of Commons on 11th inst., when it 
was decided that Standing Orders might be dispensed with, and the 
parties be allowed to proceed with their Bill. 


HasTINGS TBRAMWAYS BILL. 


Tats Bill, which seeks to empower the Hastings Tramway Company 
to construct an extension tramway in the Borough of Hastinge, and 
for other purposes, came before the Standing Orders Committee of 
the House of Commons on Friday; and it was decided that the 
parties should be allowed to proceed if the power to construct the 
extension was struck out. The Bill will only authorise the company 
to make alterations of existing lines, raise additional capital, &c. 


LONDON UNITED TnAMWAYS. 


TRE Standing Orders Committee of the House of Commons has 
reported that Standing Orders should be dispensed with in the case 
of the London United Tramways Bill, and that the parties be per- 
mitted to proceed with their Bill provided that Tramways Nos. 1, 2, 
3 and 8 be struck out of the Dill. The lines which will thus 
be abandoned are a line 2 miles 6 furlongs long, from Hammersmith 
Broadway to the Harrow Road; a line 7 furlongs long, from the 
Shepherd's Bush Road, Hammersmith, to have joined No. 1 line; 
a line 2 miles 4 furlongs in length, commencing in Uxbridge Road 


and terminating in the Edgware Road ; and а line 1 mile 5 furlongs 
long, commencing at Kingston Hill and terminating at Beverley 
Bridge, in the boundary of the Cuunty of London. 


* 


BIRMINGHAM AND Mi ůDpLAND Tramways BILL. 


In the case of this Bill, which came before the Standing Orders 
Committee, in consequence of Standing Orders not having been 
complied with, it has been decided that the parties be allowed to 
proceed, provided that Tramway No. 1 be struck out, and also a 
number of tramways in the Oldbury District unless the consent of 
the District Council of the parish be proved before Committee. 


EXETER AND District Tramways BILL. 


Ir has been decided by the Standing Orders Committee of the 
House of Commons, that the parties in the Exeter and District 
Tramways Bill be allowed to proceed with the measure, provided 
that Tramways Nos. 1, 4, 5, 8, 9 and 10, and 80 much of Tramways 
Nos. 2 and 3 as lie within the boundaries of the City of Exeter be 
struck out. 


South SHIELDS, SUNDERLAND AND District Tramways BILL. 


Tue Standing Orders Committee have reported that tbe Standing 
Orders should be dispensed with in the case of the above Bill, and 
that the parties be permitted to proceed. 


NEWCASTLE-UPON-TYNE CORPORATION TRAMWAYS. 


Іт bas been decided by the Standing Orders Committee of the 
House of Commons that the Newcastle-uapon-Tyne Corporation 
Tramways Bill be allowed to proceed providing that the power to 
construct a double line of tramway, 1 mile 6 furlongs and 0 70 chain 
in length, partly situated in the parish of Coxlodge and partly in 
the parish of North Gosforth be struck out. 


METROPOLITAN District Ratuway BILL. 


On Monday Mr. Parker Smith presided over the Court of Referees 
to consider applications for locus standi before the Select Committee 
in the case of the Metropolitan District Railway Bill, which has for 
its object the conferring of powers on the company to electrify 
certain railways, to extend the time for the completion of certain 
railways, and the compulsory purchase of land, and to constitute 
the railway authorised by the Metropolitan District Railway Act, 
1897, & separate undertaking. 

Mr. G. FITZGERALD, who appeared for the Ecclesiastical Com- 
mission, argued that his clients were entitled to a locus with regard 
to the clauses dealing with the extension of time. They were the 
owners of a Jarge amount of property abutting on the railway at 
Westminster, and they wished protection against damage. 

Mr. CLopE, on behalf of the promoters, submitted that the 
petitioners would be in no different position than they had been for 
the last 30 or 40 years, for no more vibration would be caused by 
the electric motor than by a steam engine. 

After consideration, it was decided that the Ecclesiastical Commis- 
sion should be allowed & /ocus as far as Clause 40 of the Bill was 
concerned. 

Mr. FREEMAN, K. C, stated the case for a locus on behalf of the 
London County Council. Ав the authority for the widening and 
alteration of streets, he submitted that the Council should be 
entitled to be heard with regard to the placing of tube railways. 

Mr. CLODE said that, so far as mains, sewers and electrical lines 
were concerned, he raised no objection to the Council's locus standi, 
but he objected to them having any locus on such a matter as adver- 
tising on buildings. | 

The Court granted a locus to the County Council with respect to 
Clause 5 (Power to lay cables) and Clause 12 (Power to acquire 
lands for general purposes). 

A claim by the Middlesex County Council to appear as the owners 
of the Westminster Guildball was allowed. 

The Court declined to allow the promoters of the North-East. 
London Railways (Nos. 1 and 2) Bill to appear against the Bill. 


NonrH METROPOLITAN TRAMWAYS. 


On Monday the Court of Referees sat. to consider the claim of the 
London County Council for a locus standi before the Select Com- 
mittee on the North Metropolitan Tramways Bill, but there was no 
appearance on behalf of the petitioners. 


L. C. C. (Tramways AND Sunways) BILL. 


Tun Court of Referees, presided over by Mr. Parker Smith on 
Monday, decided to allow a locus standi to the Great Northern and 
Strand Railway Company against the L. C. C. Tramways and Subways 
Bill. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WIE ENDING APRIL 16TH,1901. | WEEE ENDING APRIL 15TH, 1902. 


Alexandria .. .. Value £186 Adelaide a . Value £263 
Amsterdam. А oe 132 Aden. Teleg. instruments 150 
Bombay sR si Ud m 60 Amsterdam .. Pe sa T 45 
Brisbane. "eleg. cable.. .. 61 Auckland. ЕР 7 .. 9,198 
Buenos Ayres € Vi .. 1,268 Bombay  .. - gi . 258 
" Telcg. wire & mat. 1,402 " Teleg. mat. .. bs 67 
Calontta  .. К е oe 289 „ Teleg. instruments. 111 
Cape Town.. v “> e 0 827 Calcutta к vx "n .. 1,331 
Demerara .. vs - 27 | Cape Town 26 Es . 418 
Dominica Channel Islands .. s .. 163 
ban "E 8 . 2,644 Colombo  .. is - da 53 
Gibraltar Durban oe 4 ee .. 967 
Hamburg 2% T só 20 Fremantle .. ә ed . 1,801 
M Teleg. mat... . 200 Ghent.. vs as 92 .. 108 
Hobart. Teleg. cable . 248 Gibraltar МА 5% . . 159 
Hong Kong.. А . as 87 Hamburg .. n a T 40 
Malta ee oe oe ee 56 [1] Teleg. mat. ae oe 800 
Nagasaki .. 2% <a . . 10 Hobart 25 ss ьа .. 123 
New Orleans T€ V m 64 Hong Kong .. aa e v 22 
Otago.. ee ee ee ee 698 Liban.. es s vs ee 310 
Sydney š a is Vds 50 Melbourne .. T" PS .. 730 
„ Teleg. mat. ee - 57 Nagasaki  .. v i4 . 120 

v Teleph, mat. . 378 Perth.. 2s ee .. 165 
Wellington .. ay ws . 216 Port Elizabeth  .. d .. 1,054 
Port Said i x vi 47 

. Rotterdam. Teleg. mat. .. 250 

| St. Petersburg.. 0 

| ^ Teleg. mat. 50N 

| Shanghai К sa . M6 

Singapore .. Vs ss wad Jl 

| Stockholm. Teleg. wire .. 93 

| Sydney is 8 T 1,218 

Tokio. Teleph. cable. .. 989 

| Wellington .. sf .. 11140 

i Yokohama . * ais vh WU 

— | Mode 

Total T £9,543 | Total we £20,908 


Foreign Goods Transhipped. 


Hamburg. Elec. goods.. Value £42 Bremen. Elec. apparatus. Value £103 
Trinidad. Elec. mat. .. 187 | Paris, Elec. goods. bx - j 


Total ..  .. £179 Total  .. 


— 


oe £263 

Bankruptcy Proceedings,— Under the failure of Frank 
Rayden, one of the promoters of the New Imperial Electric Lamp 
Company, Limited, the debtor attended last Friday before Mr. 
Registrar Brougham at the London Bankruptcy Court for public 
examination upon accounts showing liabilities £1,793 against assets 
£137. In the course of his evidence the debtor stated that he was 
a hop factor, and had carried on business under the style of Rayden 
and Co., at 52, High Street, Borough. In June, 1891, he rssisted in 
the promotion of the New Imperial Electric Lamp Company, 
Limited, which was formed with a nominal capital of £3,000 to 
work an agency for the sale of electric lamps. Witness was 
appointed and remained a director of the company until the receiv- 
ing order was made against him. He attributed his failure and 
insolvency to a loss of £250 sustained in connection with the before- 
mentioned company, to bad debts, and generally to the excess of 
expenses over profits. 

At the same sitting the care of John Hervey Redgrave, electrical 
engineer, Regent House, Regent Street, W., and New Barnet, was 
mentioned in relation to the public examination. Mr. Grey, Official 
Receiver, reported that the debtor had absconded. A warrant had 
been issued for his arrest on a charge of obtaining money by fraud, 
but to the present the police had been unable to secure him. 
Under those circumstances, he asked for an examination to be 
adjourned sine die. His Honour made the order in those terms. 
Full particulars of the case have already appeared in these columns. 


Dissolutions and Liquidations.—The British Electric 
Meter Company, Limited, is winding up voluntarily, with Mr. 
Е. 8. Springett, of 1464, Queen Victoria Street, E.C., as liquidator. 

A meeting of the Fowler-Waring Cables Company, Limited, is to 
be held at Winchester House, E.C., on May 14th, to hear an 
account of the winding up from Mr. J. A. Blackwood, the liquidator. 

A meeting of the New Motive Power Company, Limited, for a 
similar purpose is to be held at 15 and 17, Eldon Street, E.C., Mr. 
J. W. Roberta, liquidator. | 

Mr. R. Petera, the Receiver for debenturc holders, and liquidator 
of Millington, Everitt & Co, Limited, manufacturing electricians, 
Cambridge, having received an offer to purchase by private treaty 
the whole of the stock-in-trade, machinery, plant, letters patent, 
good will, fixtures, furniture and utensils belonging to the company, 
a meeting of the creditors was held at the Lion Hotel, Petty Cury, 
Cambridge, on Monday, 14th inst., to consider whether the offer 
should be accepted, or whether the assets be submitted for sale by 
auction on Wednesday, the 16th inst., as previously arranged. We 
learn that the sale was completed by private treaty. 

Messrs. J. K. Rogers, J. F. Rogers and T. J. Stables (Rogers Bros. 
and Stables, mechanical and electrical engineers, Heckmond wike 
and Cleckheaton) bave dissolved partnership. Messrs. J. K. and 
J. F. Rogers will continue the business and attend to debts. 


Books Received. — Bibliography of the World's 
Municipal Literature," by Robert C. Brooks. London: P. S. 
King & Son. 

"Papers and Reports relating to Mineral 
Wellington: By authority, John Mackay, 1901. 

" Motors and Motor-driving," by A. C. Harmsworth and others, 
London: Longmans, Green & Co., 1902. 9s. net. 

“ Fire Tests with Doors, No. 68 and 70." London: The British 
Fire Prevention Committee, 1902. 2s. Gd. net each. 


and Mining.” 


160. 


Boiler Covering.—The Mica Boiler Covering Company, 
Limited, of 35, Queen Victoria Street, E.C., are supplying their 
mica flexible and cast coverings for pipes and boilers, also their 
fireproof cement. A very interesting pamphlet of some 50 pages 
has been brought out by them, in which the merite of the covering 
are stated, and a report by Prof. 8. P. Thompson is quoted, also one 
by Prof. D. 8. Capper, in which is stated the result of a series of 
experiments carried out to compare at high temperatures the 
efficiency of Michell's covering with other lagging materials in 
common use. Prof. Capper says that he is satisfied that ' mica" 
lagging possesses very substantial advantages, both as an efficient 
non-conductor, and as a practical easily handled covering, over all 
other laggings with which I am acquainted, and best fulfils the con- 
ditions of a really good lagging.” Prof. Thompson has formed the 
opinion that the invention is “опе of sound commercial value," 
capable of developing into an important and lucrative industry. 


Catalogues and Lists.—Messrs. J. Carter, Sons & Co., 
of New Bailey Street, Salford, Manchester, have sent us a copy of 
the tool section of their catalogue. Numerous engineers’ sundries 
and machines are described and priced. Screw threads, screwing 
machines, pipe cutters, lathes, vices, smiths’ hearths, and a huadred 
other things are detailed. 

Some illustrated lists of devices for Coronation illuminations 
have been received from the Electrica] Maintenance and Accessories 
Syndicate, Limited, of 12, Peter Street, Manchester. Crowns, 
letters, ffower garlands are shown. 

Messrs. Askham Bros. & Wilson, Limited, of Sheffield, have 
recently issued a 46-page book illustrating and describing tramway 
junctions, cross-overs, &c, constructed by them for various 


corporations. They have laid out a portion of their works (5 acres), 


specially equipped for the construction of junctions, &c , complete, 
ready for laying on the road, which many tramway engineers agree 
is far better than doing this work on the site. The firm also 
manufacture all kinds of material for tramway permanent way, 
including points and crossings, mo drain rails, patent joint 
plates, platelayers' tools, &c.; and although they recommend the 
tongues and fittings for their points and crossings to be made of 
touchened cast-steel, where required they are supplying these in 
manganese steel. 

The Electrical Company, Limited, have sent us & copy of their 
list No. 14 of dynamosand motora for continuous current. Much of 
the matter is in tabulated form, and some illustrations are given of 
large turbine and other types of generators. 

The Knecht Brothers, Company, of Cincinnati, O., have sent us a 
small list of their friction sensitive drill press for variable speeds. 

Messrs Mather & Platt, Limited of Manchester, have issued an 
illustrated catalogue, got up in their usual attractive style, in which 
a good deal «f information is given abopt their improved bigh lift 
centrifugal pumps. Their chief features as compared with the 
reciprocating pump, are stated to be silent running and absence of 
wear and tear. 

Messrs. Royce, Limited, of Manchester, have sent us some lists of 
their stock motors and generators. 

Messrs. Turner & Hudson, Limited, of Ivy Street, Hoxton, N., 

are sending out revised prices of electric wire casings and covers. 
- An illustrated circular of continuous current electric motors has 
come to hand from Messrs. Millington, Everitt & Co., Limited, of 
Cambridge. The business was to have been disposed of by auction 
on Wednesday, but an advance offer for the concern was received 
as stated under “ Liquidation” Notices. 


Cooling Towers.— Mr. Arthur Koppel, of 27, Clement’s 
Lane, E.C., has issued a new catalogue of his water and air-cooling 
towers on the Balcke system. We understand that he has erected, 
and has in course of erection, the following cooling towers for 
different corporation electricity works and electric companies :— 
Sbeffield Corporation, fan tower, 180,000 gallons; Barnsley Cor- 
poration, fan tower, 80,000 gallons; Manchester Corporation, three 
fan towers, 270,000 gallons; Edmundeon’s Corporation, fan tower, 
80,000 gallons; John Brown's, Sheffield, fan tower, 80,000 gallons; 
Charing Cross and City Electric Company, Limited, six natural 
draught towers, 450,000 gallons; Weston-super-Mare Electricity 
Works, natural draught tower, 75, (00 gallons; Birkdale Electricity 
Worke, natural draught tower, 45,000 gallons; Hampstead Elec- 
tricity Works, natural draught tower, 80,000 ; Barking Electricity 
Works, open type cooler, 45,000 gallons; Bexhill Electricity Works, 
open tyre cooler, 20,000 gallons; Portman Market, London, open 
type cooler, 12,000 gallons) The catalogue before us is excellently 
illustrated by means of photographic and sectional views. 


Core-Wire Straightener,—The Blake-Knowles patent 
Climax core-wire straightener is anew tool which has been patented 
by the Blake & Knowles Steam Pump Works, Limited, of Queen 
Victoria Street, E.C. This machine is of use for foundries where 
cores of considerable size are used. In almost every such plant 
may be found a large accumulation of bent and twisted wires or 
rods, from which thc core makers select only such as may be 
easily straightened. The result is that requisitions are constantly 
being made for new rods while the stock of old ones keeps on 
growing. With the Climax straightener, the supply of core rods 
can always be kept in good order, and no time need be wasted by 
the core maker in handling a lot of material he cannot use. It is 
claimed that the cost of putting the old material intu shape to be 
used again ів so small that a great saving is effected and the machine 
will soon pay for itself. А machine of the size to straighten 
wires of J, 3, 4, 3, and ¥in., requires about 4 or 5 Н.Р. to drive it, the 
pulley shaft running at 80 revs. per min. 16 may be run from a line 
of shafting, or belted, or geared, directly to an electric motor. 
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A.B.P. Batteries.— Messrs. Ashmore, Benson, Pease and 
Co., Limited, of Stockton-on-Tees, have secured the following 
orders for storage batteries: — Talgarth Asylum, Breconshire 
(O'Gorman & Cozens-Hardy, consulting engineers); Saltburn elec- 
tricity supply station; Sir William Iogram, Bart., Westgate-on-Sea. 


British Fire Prevention Committee.—The executive 
announce that Mr. Ellis Marsland, district surveyor of 
Camberwell, has consented to act as honorary secretary. 
The working executive has also been strengthened by the following 
additional members, namely, Mr. J. W. Sheppard, North British 
and Mercantile Insurance Company; Mr. Langridge, A. M. Inst. E. E., 
Royal Insurance Company; and Mr Hamilton, A. R. I. B. A., district 
surveyor for North Fulham. Аз to the testing arrangements of the 
Committee for the coming session, tests are being arranged with 
another heavy warehouse floor, with roofing by the Vulcanite Com- 
pany, Limited, and with glass by the Union Plate Glass Company, 
Limited, who wish to have their wired glass compared with the 
glazing of the Luxfer Prism Company and Meesrs. Pilkington, whose 
ma'erials have already been under investigation. 


E.L.W,—Mr. О. T. Banks (О. T. Banks & Co, of 


Mortimer Street, W.) announces that since the issuance of his 
circulac regarding electric lighting boards and strips, arrange- 
ments have been made by which he ceases to make or supply 
electric lighting boards, strips, lamps, or accessories described as 
being on the O.T.B. system. Any electric lighting boards, strips, 
lamps, or accessories heiceforth sold by him in the ordinary retail 
way of business will be on the E.L.B. system, manufactured by the 
Electric Lighting Boards (British Manufacturing Company), 


Limited. Mr. Banks will continue to carry on his ordinary 


business as an electrician and fittings manufacturer at 49, 


Mortimer Street. 


E.L.B. Employés and Vaccination.—The question of 
vaccipation in factories is one of such great importance, and the 
prejudice generally against vaccination is apparently so great among 
mechanics and labourers, that the directors of Electric Lightiug 
Boards (British Manufacturing Company), Limited, thought it 
advisable to allow every member of their staff 28. ба. as vaccination 
bonus money, and leave on full pay in the event of any member of 
the staff being unable to work owing to vaccination. Under these 
arrangements, the entire staff of the Electric Lighting Boards 
(British Manufacturing Company), Limited, factory, 80, York Road, 
King's Cross, some 100 hands in all from the manager to the 
girls and smallest boys, were simultaneously vaccinated, and the 
directors thought that, owing to many difficulties in this direction, 
the example set might judiciously be followed in other factories. 


Electric Lighting Department Abandoned.—At the 
annual meeting of Messrs. Shirrae, Laing & Co., Limited, electrical 
engineers, &c., Aberdeen, the chairman moved the adoption of the 
report, and in doing so, stated that the electric lighting department 
haviog proved unremunerative, it was to be closed, but various 
improvements in the management would be carried out. 


Electrical Trades Union.—A branch of the Electrical 
Trades Union was opened at Leicester on Friday last, at which 
over 40 members were enrolled. This is to be followed by a branch 
opening at the Devonshire Hotel, Barrow-in-Furness, on Monday, 
April 21st, and the week following at Preston, making the sixth 
additional branch opened this year. 


Electricity in Railway Engineering Shops.—The 
new railway engineering works of the Union Pacific Company at 
Omalia, U.S.A., are to be electrically equipped throughout on the 
most modern principles. Direct coupled steam-driven generators 
of about 750 H.P. capacity are now being installed. It bas been 
decided to split the driving power up into as small units as pos- 
sible, the idea being to provide each machine tool with an inde- 
pendent motor for its driving and control. For this purpose over 
20 motors, ranging in size from 5 н.р. to 25 H.P., are to be put in. 
A similar installation is also being put down in the workshops of 
the Oregon Short Line Railroad Company at Pocatello, Idaho, where 
generating plant of about 500 нр. and 12 motors of from 5 Н.Р. to 
25 H P. are now being installed. The whole of the installation, in- 
cluding steam engines, generators and controlling devices, is of 
the well-known standard Westinghouse types. The various 
machines are all being supplied under strict guarantees by the con- 
tractors, and there can be no doubt that the railway companies will 
derive considerable benefit from their adoption of modern waysand 
means of engineering manufacture. 


Exhibits.—At the Furniture Trades Exhibition at the 
Agricultural Hall, April 2nd to 12th, we noticed a nice selection of 
pedestals suitable for electric lighting and decorative purposes 
exbibited by Mesars. Chas. Marco & Co., 4, New Zealand Avenue, 
Е.С, Mr. W. Hitler, 264, Soho Square, showed specimens of ham- 
mered iron work and electric light fittings of tasteful design. 


Fuel Economisers.—W hat is probably the largest order 
ever placed for economisers has been secured by the well-known 
makers and patentees of this apparatus, Messrs. E. Green & Son, 
Limited, of Manchester and Wakefield. The installation, when 
complete, will contain about 10,000 tubes, representing some 
100,000 sq. ft. of heating surface, and is for the new generating 
station to be erected by the syndicate who are electrifying the 
system of the Metropolitan and District Railways. Messrs. Green 
and Son, Limited, we are informed, have also secured several other 
Important orders for electrical undertakings—viz., the Manchester 
Corporation Stuart Street generating station (nearly 3,000 tubes), 
ёла also for Brussels and Berlin electric tramways. 


At the Light Railways and Tramways Exhibition, at the 
Agricultural Hall this summer, Messrs. Green will exhibit an 
economiser of 96 tubes, with the usual blow-off and safety valves 
and patent access branch pipes at the bottom ; these latter are to 
facilitate the easy cleaning out of the bottom boxes. The top boxes 
will be fitted with internal lids, and the economiser will be 
constructed for a working boiler pressure of 160 lbs. The scraper 
motion will be driven by a motor. They will also exhibit a small 
5-in. horizontal high-speed engine for driving the scraper gearing 
where an electric motor is not available. 


Hart Traction Batteries,.—The Hart Accumulator | 


Company, Limited, of Stratford, are now placing on the market an 
entirely new form of cell for traction work, and tbey have issued a 
new list showing full particulars and prices. They have experi- 
mented very largely during recent years with cells for motor cars, 
the outcome being that the cell they are now supplying is specially 
suitable for such work. Lightness and cheapress are claimed as 
special features. 


Meeting of Creditors.— A meeting of the creditors of 
Lewis Bayliss, of Wednesbury, was held on Friday last week at 
the office of the Official Receiver (Mr. Sam Wells Page), Lichfield 
Street, Wolverhampton. A statement of the debtor's affairs 
appeared in the last issue of the ELECTRICAL REVIEW. The meeting 
was of a purely formal character. It was resolved that Mr. W. R. 
Davies, chartered accountant, Birmingbam, should act as trustee of 
the debtor’s estate on behalf of the creditors at a remuneration to be 
afterwards determined upon, and the following gentlemen were 
appointed a committee of inspection :—Messrs. E. F. Cordwell, 
London; Titley (Cable Company, Birmingham); and Foster 
(Gaskill & Groucutt, Birmingham). 


New Are Lamp.—The Knewe Arc Lamp Company, of 
232, Hornsey Road, Holloway, N., is placing the Kuewe enclosed 
arc lamp on the market. Among the important advantages claimed 
for it are:—It is a “single enclosure" lamp, and although the life 
of the carbons is somewhat shortened by this method, a maximum 
of light is thereby obtained. With some lamps employing an inner 
globe, a serious loss of light is noticeable after a few hours’ burning, 
due to the deposit on this inner globe, but it is claimed that there 
is practically no deposit in the Knewe lamp. The globe has not to 
be removed for trimming, thus reducing the bill for globe breakage. 
The trimming is very simple, and is easily performed. 
The lamp is only 20 in. in lengtb, and is considered very neat, and 
is claimed to burn absolutely steadily. 


Proposed New Works.—The Leeds Mercury says :— 
" An Austrian firm of electrical engineers are seeking to establish 
works in this country; and Huddersfield having been mentioned 
as one of three towns selected, a meeting of local moneyed men has 
been held, with the purpose of taking steps to float a company." 


Reduction of Capital.—The petition for the reduction 
of capital of the Chloride Electrical Storage Syndicate to £135,250 
came before the Vice-Chancellor at the Chancery Court of Lancashire 
the other day, and the order was granted. 


Schmidt Superheating.— Messrs. Easton & Co. have 
received an order from Messrs. Belliss & Morcom, Limited, of Bir- 
mingham, for one of the Schmidt patent direct fired superheaters, 
whi^h we understand they propose to make use of for testing pur- 
poses in their works. 


Swinton and District Workshops Cup Competition. 
In the first round of the above competition, the Chloride Elec- 
trical Storage Syndicate Football Club beat the General Electric 
Football Club by the substantial margin of 16 points to nothing. 


Trade Announcements,—Messrs. Nalder Bros. & Co. 
are removing their offices and showrooms to larger and more con- 
venient premises at 12, Carteret Street, Queen Anne’s Gate, Weat- 
minster. All communications should be addressed there. 

The firm of Mr. H. Hodgson Wright will in future be known as 
Messrs. Hodgson Wright & Wood, and the business of electrical 
engineers will be continued at North Parade, Halifax. 

Messrs. Everett, Edgcumbe & Со. notify that owing to the 
extension of their business, they are removing to larger premises at 
151—153, Great Saffron Hill, Holborn Viaduct, E.C., to which 
address all communications should be sent. 

Mesars. C. A. Parsons & Co., of Newcastle-on-Tyne, have recently 
opened offices at 99, Great Clyde Street, Glasgow, and have 
appointed Mr. A. A. W. Wynne, M.A., to represent them in Scot- 
land, for their steam turbines for driving dynamos, alternators, 
pumps, compressors, &c. We have received a copy of the firm's 
latest catalogue, in which many illustrations appear of the works, 
and of electricity supply stations in which the Parsons turbine is 
doing service. А full description of the engine is given. 

Messrs. W. Е. Dixon & Co. have just added an extension to their 
premises at C.-on-M., Manchester, where they carry on the 
manufacture of raw-hide gears and electrical accessories. A 
special feature is made of electrical insulating work for tramway and 
railway carriages, gas and oil engines, &c. The works are equipped 
with the most modern tools and special appliances for the manu- 
facture of spur, bevel, worm, and friction wheels. 


Wheeler Cooling Towers,—The Wheeler Condenser 
and Engineering Company have received the contract to supply 
three sets of cooling towers for the Stuart Street Station, Мап- 
chester, the plant to be capable of dealing with 300,000 
gallons of water per hour. They have also in hand at the present 
time a cooling tower and condensing plant for the Lister Drive 
Station at Liverpool of a capacity to deal with 42,000 Ibs. of steam 
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per hour, the outfit consisting of the fanless flue type of cooling 
tower. A duplicate plant of the same capacity is in hand also for 
the Carlton Iron Works. Among other plants in progress is a fan 
type cooling tower plant for the Staveley Coal and Iron Company, 
Warsop Colliery, this consisting of fan-driven cooling tower with 
surface condenser and centrifugal pumps. The plant has a capacity 
to deal with 40,000 Iba. of steam per hour. The order for the exten- 
sions at the London United Tramways, Chiswick, consists of cooling 
tower with condensing plant to deal with 30,000 Ibs. of steam, and 
also a cooling tower and condensing plant for the Lowestoft Electric 
Light Station. An order has been received for cooling tower and 
condensing plant for power station at Helsingfors, in Russia. 
Among the many condensing plants on order are five large sets for 
the Great Northern Railway power station, a set for the Erith 
electric light station, and one for the Blackheath and Greenwich 
electric light station. A large plant is also on order for the Electro- 
lytic Alkali Company, of Middlewich, as wellasa number of plants 
in hand for refrigerating stations. 


ELECTRIC LIGHT AND POWER NOTES. 


Austria,—Plans have been prepared for the establish- 
ment of a large plant at Tazen to utilise the water power of the 
River Save in the generation of electrical energy for lighting and 
power purposes at Laibach. 


Barnes.—The appeal against the assessment of the 
electric lighting works has been settled at £200 for the current 12 
months, and £400 subsequently. The agreement can be set aside if 
the U. D. C. should decide to supply power for traction purposes. 


Barnsley.— During the past year the plant has been con- 
siderably extended, and £9,748 has been spent on machinery. The 
number of consumers has increased from 209 to 280, the number of 
arc lamps from 15 to 27, and 41 motors of 191 H.P. are now in use. 
The lamp connection has also very largely increased—from an equi- 
valent of 14,825 8-с.р. to 22,183 8-с.р. lamps. The total receipts from 
the sale of energy amounted to £4,460 14s. 9d., and from fittings 
£119 6s. 1d, and the year’s profit amounted to £2,543 4s. 3d., an 
increase of £292 88. 9d. over last year. Bringing forward the 
balance from last year, £8 1s. 10d., and setting aside £2,397 Os. 5d. 
for interest and redemption, there remains a balance amounting 
to £154 5s. 8d., which is to be carried forward. Тһе Com- 
a 5 "s unanimously agreed to reduce the flat rate charge from 


Basingstoke,— The T.C. has resolved to apply to the 
B. of T. for an extension of time for the electric lighting order, 
which expires in June next. 


Bath.—Application has been made to the L.G.B. for 
permission to borrow £25,000 in respect of the proposed alterations 
aud extensions. Mr. Teague is preparing plans and maps, and the 
City Council has resolved to call Mr. Manville as a witness. The 
thanks of the Committee were tendered to Mr. Teague and his 
staff for the efficient services rendered by them, and it was resolved 
that a gratuity of £52 10s. be granted to Mr. Teague, and that the 
Council be recommended to grant a fee of £105 for the ensuing year, 
for services to be rendered by him in carrying out the proposed 
extensions. The staff also received gratuities. 


Bristol.—At the Bristol City Council meeting on 
Tuesday, Alderman Pearson, the chairman of the Electrical Com- 
mitiee, explained what the Committee intends to do to meet the 
growing demand for electricity for power purposes. The Temple 
Back station has for some time been packed with machinery for the 
lighting load, and several of the alternators are of small size, and 
occupy much space in proportion to the kilowatt capacity. The 
intention is to gradually make the new station at Avonbank, on the 
outskirts of the city, the lighting station, there beiog there 
unlimited room for expansion. The present change is the first step 
in this direction. Three alternators, two of 88 Kw. capacity each, 
and the other of 210 xw., will be displaced, and room made for 
two 500-K w. turbo-dynamos. The installation of one of these 
costing £6,300, the Council authorised on Tuesday ; and Alderman 
Pearson said if the power load went on increasing as it was now 
doing, he should shortly bave to come for sanction for a second 
turbo-dynamo. Of the three displaced alternators, one will be 
transferred to Avonbank, and the two small ones disposed of, the 
loss being written off the revenue account of the works. A fourth 
alternator of 210 Kw. will be turned from lightingto power purposes. 
The result of the changes will be that the present power capacity 
will be increased from 480 Kw. to 1,190 Kw., or a margin of 250 Kw. 
over the demands actual and in sight. 

The Electrical Committee have entered into a contract for the 
supply of coal to the Temple Back works for the year ending 
March 25th, 1903, at 11s. 10d. per ton. 


. Bulawayo.—The new engine equipment of the electric 
lighting works has been supplied by Messrs. Robey & Co., Limited. 


Carlisle, — Тһе Electricity Committee of the Corporation 
has decided to make application to the L.G.B. for sanction to borrow 
the sum of C24, 000, the cost of the electric lighting extensions and 
plant for traction purposes. 


Cheltenham.— There are at present 570 consumers 
of electric light, with the equivalent of 35,760 8-c P. lamps con- 
nected. The T.C. has resolved to give the preliminary notices with 
a view to making application to the B. of T. for an amendment of 
the Electric Lighting Order by extending the area of supply to 
comprise the parishes of Prestbury, Bishop's Cleeve, Leckhampton, 
Swindon, Southam, Woodmancote, and Brockhampton. 


Chesterfield.—An electrical exhibition arranged by the 
Corporation was opened on Wednesday, 16th inst., by the Mayor. 
It will remain open until 24th inst. Mr. В. L. Acland has acted as 
organising manager. | 

Dartmouth.—The Electric Lighting Company's plans 
have received the approval of the T.C., and the generating station 
will be erected at Sandquay as soon as possible. 


Edmonton.—The U.D.C. has received a deputation from 
the Ratepayers’ Association protesting against any expenditure 
upon electricity supply without the sanction of the ratepayers. 


Elland.—The D.C. has received the sanction of the 
L.G.B. to a loan of £16,000 for the electric lighting and refuse 
destructor scheme. 


Glasgow.—The following arrangement, though not 
officially sanctioned, may be taken as approximately correct. 
Negotiations between the tramways and lighting departments are 
still in progress, but the proposal at present is for the latter to take 
current from the former duriog the afternoons in winter, ranging 
from 4 to 24 hours. The tramways department have something 
like 5,000 н.р. stillto utilise, and it is thought that it will be fully 
10 years before this power will be required for extensions The 
lighting department have considerable additions to plant to make to 
meet next winter's estimated demand; hence the negotiations. 
The maximum and minimum demands it is proposed to fix at 1,800 
and 1,500 kw. respectively. The power will be transferred from 
Coplawhill sub-station of the tramways, to the St. Andrew's Cross 
station lof the lighting department, the current from the main 
generating station at Pinkston being transformed from 6,500 to 
350 volts alternating through transformers, and from 350 volts 
alternating to 550—600 volts direct through Westinghouse 
rotary converters. The demand proposed to be taken is 150,0C0 
B. of T. units per annum, the charge. being 14d per unit plus 5 per 
cent. on capital outlay expended for the purposes of transference of 
power, this being estimated at about £1,400. The annual payment 
is estimated at £1,023, and if the energy realises an average price 
of 4d. per unit,or even 34d. the flat rate, the net profit to the 
lighting department amounts to over £20,000. The proposed agree- 
ment is for three years. Tenders for the necessary plaut are to be 
advertised for. 


Greetland.—The L.G.B. has sanctioned the application 
of the Council for power to borrow £16,000 for the purpose of pro- 
viding an electrical installation and refuse destructor. " 


Hendon.— The result of the recent D.C. election was the 
victory, by an overwhelming majority, of the two candidates who 
are opposed to the Council carrying out electric lighting in the 
district at present. Great interest in the election was evinced, and 
the poll was one of the heaviest cast for years. 

The D.C., at a recent meeting, decided to have а poll of the 
parish at an early date on the subject, but whether they will carry 
out the decision now set ms somewhat doubtful. 


Kimberley.—A public meeting of towuspeople has 
authorised the Borough Council to borrow £10,000 under the Local 
Works Loan for the extension of the electric lighting system, with a 
proviso that no portion of the amount i8 to be expended upon any 
new generating plant otherwise than that already under order, until 
after consultation with the De Beers Company directors, unless it 
be found that the De Beers Company cannot deliver energy to the 
Council ab а lower rate than the Council can produce it at. The 
explavation of this is that the De Beers Company are now erecting 
a central power station, probably the finest of its kind in South 
Africa, and negotiations are procecding with a view to the Council 
taking a supply cf energy from De Beers if it be found mors advan- 
tageous to do so. 


Lincolnshire.— A combined electric lighting and pump- 
ing plant has just been installed at the Trent Iron Works. Accord- 
ing to the Shcfield Independent, the motors, coupled direct to centri- 
fogal pumps, are distant from the works 1 mile and 1) miles respec- 
tively, and are capab'eof pumping 600 and 300 gallons per minute, lift- 
ing the water 30 ft. from the minesintothedrain. They can be con- 
trolled from the works, and, being self-oiling, will run night and day 
when reqnired. The power is generated by the surplus gas from the 
blast furnaces. All the iron smelting firms in North Lincolnshire 
һауе now adopted clectric lighting throughout their works, and for 
some time a good deal of the heavy machinery at the steel works 
has been propelled by electrical energy. 


Long Eaton.—The D.C. last week considered the tenders 
for the electric installation. 


Lowestoft.—The T.C. has decided to adopt the following 
prices for energy for power purposes: — 24d. per unit up to 1 000 
units, 2d. per unit up to 2,000 unite, and 15d. per uait 2,000 to 5,000 
units per annum. | 

Lynn.—The T.C. is arranging to afford a supply of 
electricity for street and private lighting witbin the parish of 
Gay wood ut the same terms as those charged within the borough, 
provided a suffivient revenue be obtained. 
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Kilmarnock.—It is reported that Mr. Bryson, electrical 
engineer, has put іп а claim against the Corporation for the pay- 
ment of £976 17s. 3d. Mr. Bryson was consulting engineer to the 
Corporation in connection with the proposed electric installation, 
but the scheme was abandoned, and the question taken up 
dc movo. 


Manchester.—The Electricity Committee is now in a 
vcry favourable position for supplying energy, aud is prepared to 
receive applications in connection with the Coronation festivities. 


Natal.—The Natal Government Railway Department lias 
been advised to put down polyphase plant in the new electric 
station. 

A report has b:en presented to the Maritzburg Town Council 
on the subject of an expert being employed for the purpose of 
reporting upon the existing electric light system. The report states 
that “in selecting an expert it must be borne in mind that he must 
be a disciple of the alternating current system of electric lighting.” 
The report also recommends that the estimates, &c., for the extension 
work be sent to England for the purpose of being checked. 


New Zealand,—<Aus/ralasian Hardware and Machinery 
says that it is intended to invite Lieut.-Colonel Turretini, of Italy, 
who has had practical experience of such work since 1882, to 
visit New Zealand and report on the adaptability of any of 
the rivers or lades of Canterbury for generating electricity. If 
the expert is unable to come himself, he will be asked to suggest 
a member of his staff. | 

The same journal says that the North Mount Lyell Mining 
and Railway Company are erecting ап electric light and motive 
power plant at Crotty, on the West Coast of Tasmania. Mr. 
J. H. Newby, an engineer from Cincinnati, is in charge of the 
works, 


Newcastle,—The Finance Committee of the City Council 
is negotiating with the Tramways Committee for the supply of 
electricity for the electric lighting of the municipal offices, &c. 


Partick.—The Burgh Commissioners have, decided to 
extend the public lighting in the burgh by adding 25 arc lamps. 
Tenders will be invited shortly by public advertisement. 


Romtord.—The U.D.C. is applying to the B. of T. to 
extend the prov. order for clectric lighting for a further period of 
two years. | 


Russia.—At the commencement of the present year the 
central station of the Société d'Eclairage Electrique de St. Peters. 
burg was supplying current to an equivalent of 222,741 10-c.r. lamps, 
as compared with 183,790 lamps at the beginning of 1901. The 
plant has now a capacity of 8,000 н.р. 


Sheffield.—At a meeting of the T. C. last week, Ald. 
Styring referred to the death of a man at the Theatre Royal, and 
stated that whatever was the causc of death, it was not an clectric 
shock. 


Southampton.—Mr. H. F. Street has further reported 
to the T. C., urging the necessity of taking immediate steps to pre- 
pare the site of thc new generating stat ion, во as to prevent delay 
in meeting the increased demand next winter. 


Stockton.—The T.C. has received the sanction of the 
L.G.B. to borrow the sum of £26,730 for electric light purposes, 
£21,000 being in respect of ncw works. . 


Sunderland. — Mr. J. F. C. Snell, electrical engineer 
to the Corporation, has been authorised (o visit Berlin and some 
English towns, to report on the distribution of electrical energy on 
the three-pbase system. 


Sutton. — The Surrey Electric Power Distribution 
Company's generating station was ceremo tiously opened last 
Saturday weck, in the presence of a large gathering. Bhe plant, 
&c., was briefly described in these columns on March 28th last. 


West Bromwich. — Mr. G. II. Tulloch, I. G. B. 
inspector, held an inquiry at West Bromwich last week, in 
reference to an application by the Corporation for sanction to 
borrow £10,000 for the purpose of defraying the cost of certain 
extensions, improvements, and new machinery necessary in con- 
nection with the borough electricity works. 

West Hartlepool.—The gross profit, on the electric 
lighting concern during the past year was £1,238. Against this 
had to be ect interest and redemption of loans amounting to 
£2,510, leaving a net deficit of £1,272. 


ELECTRIC TRACTION NOTES. 


Ayr.—The Town Council, by a vote of nine against eight, 
have decided to take a poll on the question of Sunday cars— 
whether they should be continued or not. It may be mentioned 
that the receipts on Sundays are about double those of au average 
week day. | 


Baltimore and Ohio Railroad,—The Baltimore and 
Ohio Railroad Company, on March 25th, put into active service the 
third-rail system installed on the belt line between Camden station 


and Waverley through its tunnels under Baltimore. Final tests 
were made and one of the electric locomutives was regularly using 
the third rail. The other two locomotives will follow suit as soon 
as they are cquipped for the purpose. Baltimore and Ohio engi- 
neers regard the system as a complete success, and the entire over- 
head electric conductors and supports will be torn down. The belt 
line has been fenced in for its entire length where the third rail is 
used, to keep persons from walking onthe tracks. The third rail is 
charged over the whole route to Waverley, except at Camden and 
Mount Royal stations. In Baltimore the device used keeps the 
third rail “dead” until it is automatically cut in by the electric 
locomotive in passing over the surface. It is cut out by the same 
method. The remainder of the third railis protected by wooden 
guards. The system will prevent smoke and gases in the tunnel. 
New York Electricity. 


Clydebank.—At the meeting of Commissioners on 14th 
inst. the Provost intimated that negotiations were still proceeding 
with the Corporation of Glasgow regarding the extension of the 
latter's tramway system to and through the burgh of Clydebank. 


Croydon.—The 7'mes says that on account of the Budget 
debate the Croydon and District Electric Tramways Bill, which 
was down for second reading by order" at the time of private 
business, will be postponed until Monday next. Notices of motion 
for the rejection of the measure have been handed in by Мг. H. W. 
Forster and Mr. Vicary Gibbs. 


Crystal Palace.—On 10th inst. the Light Railways 
Commissioners heard opposition to the application of the 
Crystal Palace Light Railways and Tramways Company to con- 
struct a light railway (24 miles) from Camberwell to the Crystal 
Palace, and in the end the application was withdrawn. 


Deal.—In connection with the projected light railway 
between Deal and Sandwich, there is a proposal to include Walmer 
also. The Kent Electric Power Syndicate have offered to submit 
а comprehensive scheme, and, if desired, they are to undertake the 
gore of the line. The question is being considered by the three 

ouncils. 


Dover.—The Corporation last week decided to oppose 
the projected electric light railways from Dover into the country. 


Eastbourne.—The Town Council last week had a long 
debate on the introduction of trams, the subject being brought 
before them by a recommendation of the Electric Light Committee 
that ап application should be made to the Light Railway Commis- 
sioners for an order authorising the Council to construct and work 
tramways from the cast end into the centre of the town. The Com- 
mittee bad. previously discussed an alternative scheme, which 
included a bianch line to the Railway Station, estimated to cost 
£29,925. The scheme which the Committee recommended the 
Council to adopt was the shorter onc, the length of which would be 
only 1 mile and 250 yards, and this with a single track. The engi- 
ncer estimated the cost as follows :— 


Single track, Archery Hotel to Post Office $a ^od .. £9,500 


Ditto to the car sheds ee s 1,875 
Four cars.. xs is x А Че s ix x 2,600 
Car house, Ко... $5 - us а vs we { 2,500 
Four passing places .. ix 5 Js x £x ЗА 600 
Fecder cables, steam dy namos, switchboard and connections 8,450 

Total = is . . £20,525 


It was suggested that the cars should run every 10 minutes between 
the hours of 6 а.ш. and 11 pm. The estimated cost of running, 
inclusive of interest and sinking fund, was 9d. per car-mile. This 
would necessitate carrying at least nine passengers in each car over 
the whole linc to make the scheme pay. There has been a great 
demand by the working-class population of the east end for a cheap 
and rapid means of transit into the centre of the town, but 
strenuous opposition has been raised by the people in other neigh- 
bourhoods, who contend that the introduction of trams would drive 
away carriage visitors. The advocates of the scheme urged the 
extension of trams to the other extremities of the town; but, after 
considerable discussion, it was resolved, by 18 votes to 9, to defer 
the whole question until the Electric Light Committec had reported 
upon a scheme for running a motor ‘bus service, powers for which 
arc sought in tlie Corporation Bill now before Parliament. 


Glasgow.— The last horse car disappeared from this 
system last weck, the Sheltleston—Tollcross section having been 
now completed for clectric cars. 

Hampton Wick.—The L. U. T. track between the foot 
of the bridge and Hampton Court was commenced last week. A 
very large number of men are at work upon it, and the 1} miles will 
probably be finished within a month. No steps have yet been taken 
to widen kingston Bridge. : 

Jarrow.—The D.E.T. Co. intend shortly to commence 
the construction of the light railway through the borough. 


Johannesburg. — A deadlock has been reached regarding 


the re-starting of the tramways. The Town Council are determined 


to get control of the system, but the company will not enter into 
negotiations with them. In the new powers which are sought by 
the Council, they apply for the sole right to construct electric 
tramway s. 


Johnstone. Renfrewshire.—4 letter from Mr. Murphy. 
the promoter of the Paisley District Tramways Company, was read 
at the Council meeting on 14th inst., intimating that his plans and 
arrangements were now almost complete for approval by the local 
authorities. 
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Liverpool.—From the capital account of the Corporation 
tramways to December 31st, 1901, it appears that the net 
expenditure on the acquisition of properties, reconstructing track 
and constructing new track, cost of rolling-stock and other stock, 
and of works and charges in connection with the establishment of 
the electric tramways, had been £1,749,428 9a. up to December 31st 
last. The heaviest item of tbe outlay has been tbe purchase 
money paid to the Liverpool United Tramways and Omnibus 
Company for their property, which was £567,375. On tramway 
lines, £257,821 10s. 4d. had been paid up to the end of last year, 
and on reconstruction and extensions, £561,586 11s. 3d. Land and 
buildings cost £102,659 14s. 7d. Cars cost £250,943 15s. 10d. The 


stamp duty on the conveyance of the old tramways undertaking to 


the Corporation required £2,837. The expenses incurred in the 
promotion of the tramways provisional order amounted to 
£2,224 10s. 9d. Engineers’ fecs amounted to £2,967 6s. only. 


London to Dover.—The Yorkshire Daily Post reports 
that two alternative routes are being surveyed in Kent for the 
purpose of a double line of electric railway between London and 
Dover, ifor which it is proposed to ask for powers in the next 
Session of Parliament. One route is «id Maidstone and the other 
vid Chatham. 


London Underground Schemes,—The daily press has 
been publishing a good deal this week about Mr. Yerkes’ new com- 
pany—the Underground Electric Railways Company of London, 
formed with a capital of £5,000,000. The objects of the company 
are stated ag follows :—For the purpose of electrifying the District 
Railway, and building and working by ele.tricity the following 
lines :—(1) The Brompton and Piccadilly Railway. (2) The Great 
Northern and Strand Railway. (3) The Charing Cross, Euston and 
Hampstead Railway. (4) The Baker Street and Waterloo Railway. 
The mode of construction proposed and the character of the work 
generally is to be similar to that adopted on the Central London 
Railway. The lines will be double throughout, each road being 
carried in a separate tunnel, lined with cast-iron. Thesc tunnels 
will be constructed for the greater part of their length through 
London clay, and will be driven in the ordinary way by means of the 
“ Greathead shield, and at such depths as to avoid interference 
with the sewers, gas, or water mains. At the stations there will be 
platforms 300 ft. in length and 11 ft. in width. Lifts and stair- 
ways will also be provided. Facilities are to be given for the inter- 
change of traffic where the lines cross each other and where they 
are adjacent to existing railways. A central power station is pro- 
posed to be constructed in Lot’s Road, Chelsea, with access from rail 
and river, where high-pressure, three-phase, alternating current will 
be generated and transmitted by cables to 20 sub-stations. At these 
sub-stations the alternating current will be converted into direct 
current at 500 volts, in accordance with the requiremente of the 
Board of Trade. It is proposed that the trains shall consist of seven 
carriages (two of which will be motor cars), each measuring 50 ft. 
over all, and each seating 48 persons. 


Metropolitan District.—In the London Sheriffs’ 
Court on 11th inst., before Mr. Undcr-Sheriff Burchell and a special 
jury, Mr. Wall, a building contractor, of Chelsea Creek, set up a 
claim for compensation from the Metropolitan and District Railway 
in respect of the removal of his works in Chelsea Street, Fulbam, on 
the site of which the railway proposed to erect their generatiny 
station for the electrification of the linc. Sir Edward Clarke stated 
that some extraordinarily large amounts of money were involved. 
The claim was in respect of the reinstatement of Mr. Wall in 
business from the north side of the river to the south side. 
to give possession in a fortnight, and if there was six months’ 
delay in his work he would be mulcted in his present contracts in 
penalties amounting to £25,000. Mr. Green, of Chancery Lane, 
-assesscd the proper amount of compensation at £70,387. The 
inquiry was adjourned. : 


Middleton.—The opening of the new electricity work 
of the Middleton Corporation, near Manchester, which was fol- 
lowed by the opening of the Middleton Electric Traction Com- 
pany'stramways, took place on Monday last. A large company 
assembled outside the works, and tbe engineers (Messrs. Lacey, 
Clirehugh & Sillar) presented to Alderman Walker, chairman 
of the Electricity Committee, a gold key, with which he opened 
the doors. The works are situated in the centre of the town, 
adjacent to the gas works and municipal buildings, and are, there- 
fore, extremely convenient for the officials and all concerned. The 
equipment comprises three engines direct coupled .to dynamos 
‘capable of supplying all the power required by the Electric Trac- 
tion Co., as well as an additionalthree miles, which will shortly be 
completed in the direction of Manchester. So far, there have been 
<0 applicants for illumination, and this department is also regarded 
as satisfactory. The engines were started, and afterwards the party 
were conveyed over the system of eight miles at present open, 
returning to the Town Hall for luncheon. Councillor J. J. Schofield, 
Mayor of Middleton, presided, and after the usual loyal toasts, Mr. 
J. S. Raworth, M. I. C. E., director of the British Electric Traction 
Company, Limited, proposed “The Corporation of Middleton,” 
and congratulated the town on the inauguration of the enterprise, 
remarking that local travelling would ultimately become as cheap 
as main line travelling, and there would soon be a magnificent 
tramway system throughout Lancashire. It behoved them to con- 
sider the question as to who should work them, or whether they 
should be allowed to get into the hands of one great Corporation, 
Manchester, for instance.— County Councillor Aspell proposed the 
toast of The Middleton Electric Traction Company, Limited,” 
which, he said, was the very latest of the numerous yrogeny of the 
British Electric Traction Company. The Corporation and the 


He had. 


public of Middleton wished them every success.—Mr. Raworth 
responded, and Mr. Price, of the British Electric Traction Company, 
also replied in the unavoidable absence of Mr. Stephen Sellon, their 
chief engineer. The trams, which were gaily decorated with flags, 
&c., continued to run throughout the day, and were well patronised 
by the public. 


Moville.—As already intimated, the preliminaries for 
approaching the Irish Privy Council for authority to construct an 
electric tramway connecting the port of Derry with Moville have 
been arranged. The scheme has been in hand for some time. So 
far back as August last Mr. Wyndham, the Irish Chief Secretary, 
was approached on the matter by a deputation, but nothing came of 
it. Some London financiers and gentlemen interested ia railway 
construction subsequently took the matter up, with the result that 
they have decided to construct the line. The system to be adopted 
if the scheme have a successful issue, is the overhead trolley. The 
line will run from Derry vid Culmore, and partly by road. It is 
proposed to generate electricity by turbines driven by Cabry River, 
Onigley's Point. Moville is the embarking and landing place for 
the Anchor and Allan Steamship Lines. 


Neweastle-on-Tyne.—The electric tramways аге making 
headway. as was shown by the figures Mr. W. Cail, thc chairman 
of the Committee, submitted at the Council meeting on the 9th 
inst. The report stated that during the four weeks ended March 
29th there had been 70 сагв in use and 158,000 miles had been run, 
the receipts amounting to £7,836, or an average of 11 94. per car- 
mile. The cars had carried 1,757,373 passengers, or seven and a half 
times the population of the city. Sir Chas. Hamond thought the time 
had arrived for the Committee to give a statement of thc expenses | 
incurred for working, wages, &c. Mr. Cail said he would rather 
Sir Charles brought the matter up in the form of a motion, a course 
which Sir Charles said he would adopt. On a motion by Mr. 
Frederick Heald it was decided that the Finance Committee sbould 
be recommended to negotiate with thc Tramway Committee for 
terms for the supply of electrical energy aud lighting to the various 
properties of the Corporation. . 


Newport (Mon.).—4At the County Council meeting last 
week, the direct labour question in connection with reconstructing 
and altering the tramways for electrical traction was discussed. 
The Electricity and Tramways Committee being equally divided as 
to the question of contract versus direct labour, left the matter 
for the Council to decide. It was resolved te invite tenders for 
the work. 


Oldbury and Blackheath.—The Oldbury U.D.C., on 


Friday last, considered correspondence with the Birmingham and 
Midland Tramway Company respecting the tramways to bo con- 
structed between Oldbury and Blackheath and Langley, and gave 
its consent to the scheme. The clerk (Mr. W. Shakespeare) ex- 
plained that since the last meeting of the Council he had had a 
great deal of correspondence with the solicitors of the company, 
who at first suggested that the Council should contribute something 
towards the cost of widening Halesowen Street, but he replied that 
this proposal could not be entertained. The company now proposed 
to widen the respective streets, including Halesowen Street, upon 
condition that the Council extended the period of the lease, after 
which they would have the right to purchase the cxisting or any 
new tramways that might be constructed to Oldbury, in from 21 to 35 
years. They required a clause to be inserted in the Bill to this 
effect. It was pointed out that the widening of Halesowen Street 
would cost from £19,000 to £20,000. 


Renfrew.—The agreement between this burgh and the 
Corporation of Glasgow i8 now ready for signature, and the 
extension of the tramway system to Renfrew is to be proceeded with. 


Sweden. — The Falun-Vesterdalen Railway Company 
have approached the Swedish Governmcat with regard to a subsidy 
of 100,000 kroners to enable them to make some experiments with 
electric traction on their line, with the view of its cventuai 
general adoption. The demand for the subsidy is based on the 
statement that the experiments would be of service to the State 
Railway authorities in connection with their talked-of scheme of 
adopting electric in place of steam traction. If the trials are taken 
in hand by the Falun-Vesterdalen Railway Company, water power 
will be utilised. 


Tooting.—The transformation of the L.C.C. tramways 
to electric traction has been commenced at this end of the Tooting — 
Westminster line by Messrs. J. G. White & Co. Ample arrange- 
ments are made to avoid interfering with the existing service. 


Twickenham.— Difficulty has been found in Heath Road 


іп laying the L.U.T. track by the nearness of water mains to the 
road surface. The U.D.C. has agreed to the level being raised on 
the company arranging with the occupiers affected by the 
operation. No less than 33 owners have petitioned the Council 
against the alteration. 


Wolverhampton.—Our local correspondent writes as 
follows :—“ During the past fortnight very considerable progress has 
been made with the reconstruction of the tramway. The men are 
now busy on the Tettenhall Road, and very soon a junction will be 
formed with the lines on the Newhampton Road. The Lorain 
Company, too, is showing more activity. A large number of con- 
tuct boxes have arrived from America, and several hundred of 
these have been placed in position. At the Council meeting on 
Monday the chairman of the Tramways Committee stated his con- 
fident beliet that the trams would be ready for the opening of the 
Exhibition on May 1st, that is, provided, of course, the Government 
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inspector gives the necessary permit to run. Great indignation is 
expressed on all hands that in order to place the contact boxes in 
position it is necessary to take up almost a third of the track, thus 
involving а serious waste of material and time. The article on the 
Lorain system which appeared in the ELECTRICAL REVIEW а fort- 
night ago was quoted in extenso in the Express and Star, and there 
have been many expressions of regret that such an able criticism of 
the Corporation’s scheme had not appeared earlier, because it 
might have caused some of the local legislators to pause. Deputa- 
tions from the Leicester and Warwick Corporations have within 
the past fortnight visited Wolverhampton and inspected the surfacc 
contact system.” 


ee ri с 


TELEGRAPH AND TELEPHONE NOTES 


New Telegraph Cables to the Malay Archipelago. 
--The Tunes published the following notes from “A Correspon- 
dent" on April 3rd:—“In J uly, 1901, a telegraph convention was 
signed between Germany and Holland, the importance of which 
trauspired only recently, when the Dutch Government laid a Bill, 
embodying its main provisions, before the States-(ieaeral at the 
Hague for their approval. The details of tbis joint scheme are 
very elaborate. In aubstance, however, it furnishes the two signa- 
tory Powers with the requisite authority to establish a new tele- 
graphic communication between Germany and Holland, on the one 
hand, and their Asiatic possessions on the other, by means of cables, 
which shall be under the joint control of the two Powers and inde- 
pendent of the British cable companies concerned. It is proposed 
to accomplish this end by the formation of a German-Dutch cable 
company, the seat of which will probably be at Cologne. This 
cable company is to obtain the exclusive concession for laying 
telegraph cables from Menado, the chief place of Northern Celebes, 
to the island of Guam, belonging to the group of the Marianas, now 
in the possession of Germany, and from Guam to Shanghai. At 
Guam these cables will connect with the American Pacific cable 
between San Francisco and the Philippines. The Dutch Govern- 
ment having undertaken to lay a cable between Menado and Balik 
Papan, in Borneo, where a telegraphic communication already exists 
with Java, the result of the whole scheme, when completed, will be 
the establishment of an independent German-Dutch cable commu- 
nication with the colonies of the two States in Asia, and with China, 
by way of Sau Francisco. The German-Dutch Cable Company, to 
be formed at Cologne, with articles of association to be approved 
by the Governments of the two States, will receive during a period 
of (at most) 20 years an annual subsidy which, in the case of 
Germany, will amount to about £50,000, and in the case of the 
Netherlands to about £14,000. But up to 90 per cent of the receipts 
of the company will be used for the purp-se of reducing the annual 
subventions. The joint control of the two Powers will be exercised 
by an international directorate, one quarter of the directors being 
German subjects, and as many again Dutch subjects. Of the two 
managing directors, one must be a German, the other a Nether- 
lander. The two Goveraments will, moreover, be represented on 
the board of the cable company by an official commissary. The 
convention, as far as its contents are known, contains an important 
proviso. In case of disputes concerning its interpretation, the 
signatory Powers agree to invoke, and abide by, the decision of the 
International Court of Arbitration at the Hague. But to the text 
of the treaty itself there is added a protocol, the contents of which 
are secret, and which protocol has, therefore, not been laid before 
the States-General. This has provoked some adverse criticism in 
the Dutch Press, which points out that such arrangements conflict 
with Article 59 of the Dutch Constitution, providing that all treaties 
whereby a cession of territory or an imposition of financial burdens 
i3 contemplated must be laid before the Legislature in full. And, 
naturally enough, a deal of speculation has been set atoot as to what 
the secret protocol may or may noi contain, and in how far the 
convention itself may be affected by it. It is considered very likely 
that the contents of thc said protocol are of а political nature, and 
deal with the dangers arising out of a state of war at some future 
date, against which the contracting Powers may want to arm them- 
selves beforehand as much as possible. The treaty itself does not 
profess to contemplate a state of war. By it the contracting l'owers 
aim at safeguarding an independent cable communication with their 
colonies in times of peace. But how could the same independence 
be maintained in a state of war? It will be remembered that, when 
the international conference for thc protection of submarine cables 
met in Paris 20 years ago, the British Commissioners declared 
that they could not sign the convention then drafted unless 
the Powers represented at the conference agreed to the principle 
that belligerents would be left free to act when involved in 
war. The said Powers did so agree, aud the treaty of March, 
1884, contains a proviso to the effect desired by England at that 
time. How the Americans acted in the Philippines during their 
war with Spain is well known ; and it is taken for grauted 
on the Continent that, if England became involved in a European 
war, she would no more respect the Neutrality of submarine cables 
belonging to belligercnts than the Americans did at Manila. Inthe 
interests of international commerce such neutrality of cables would 
he, no doubt, highly desirable. The time may come when the 
advocates of neutral submarine cables will be able to carry their 
point: but obviously the German and Dutch Governments are of the 
opinion that the prospects of immediate reform in this direction 
are not very bright at the present moment; апа hence their secret 
protocol above referred to.” 
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The Pacific Cable.—Reuter reported on 9th inst. that 
the Pacific cable had reached Fiji. 


The Telegraph Wire Export Trade.—March proved 
to be one of the quietest months, as regards the exports of tele- 
graph wire ahd apparatus connected therewith frum this country, 
that has been experienced for a long time past. The shipments 
during the month only attained a value of £36,746, which compares 
with £126,330 in February last and £106,638 in March, 1901. For 
tbe first quarter of the current year, too, the exports show a decline, 
having only amounted to £749,355 as contrasted with £829,270 
in the corresponding three monthsof last year. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Latakia-Cyprus ee ees ee ee ee ee June 90, 1899 ee ee 
Alexandria-Laruaca ee ee ег ee ee Jan. 19, 1902 . ө oe 
Assab- Massowah è .. March 17, 1902.. 


.. Feb. 26,1902 .. April 10. 
.. March 8,1902 .. April 10. 
.. March 13, 1902 .. April 10. 
.. March 18, 1902.. Es 

.. April 16, 1902 .. 


Perim-Obock Se 
Cayenne-Pinheiro 
Colon-Jamaica .. ds 
Zanzibar-Mombassa .. 
Buakin-Djedda .. 
LANDLINES : 

^ Via Hanekin " on Persian territory .. .. Feb. 94, 1900 .. da 
Communication with Baranqnilla and Cartagena Dec. 8,1900  .. ks 
Guanta-Barcelona vs = а We .. March 17, 1902 .. 
Berlin-Versovic .. M: s МЕ MA .. March 91, 1902.. 
Barcelona-Ciudad Bolivar .. s ө .. March 6, 1902 .. 


Wireless Telegraphy.—In the House of Commons Mr. 
Norman asked the Secretary to the Admiralty whether he would 
state what total amount had been paid for the use of the Marconi. 
system of wireless telegraphy and the purchase of instruments, upon 
how many ships this system was installed, upon how many ships it 
was now in use, and upon how many ships a different system of 
wireless telegraphy was in use. 

Mr. Arnold-Foster, in reply, said that no public purpose would be 
served by eupplying the details. | 

In the Commons on 11th inst. also on behalf of Mr. Norman, the 
Secretary to the Treasury, as representing the Postmaster-General, 
was asked whether he would state what total sum had been ex- 
pended by the Post Office in connection with wireless telegraphy. 
whether for purchases, for experiments, or for payments to 
individuals. | 

Mr. Austen Chamberlain, in reply, said that experiments in con- 
nection with wireless telegraphy had extended over a number of 
years, and the Postmaster-General feared that it would not be 
possible for him to furnish the information desired by the hon. 
member without considerable expense, which would scarcely be 
justified by the results. Such expenditure as has been incurred has 
been charged partly to the Vote for the Board of Trade and partly 
to the Post Office Vote for Telegraphs. 

The New York //erald’s correspondent at Washington states that 
Mr. Hay, Secretary of State, will notify to Germany that the 
United States looks favourably on Germany's proposal for an 
International control of wireless telegraphy. 


Se —' EN сс с 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.— May 7th. А »0-ton electrical overhead 


crane for the Dee Village electricity works. See “Official Notices“ 
April 11th. 


Barrow-in-Furness.— May 7th. Arc lamps, columns, 
switch-pillars and sundry materials for the Corporation. See 
Official Notices” to-day. 


Bath.—April 21st. Steam dynamos, motor-alternator, 
balancer, switchgear, transformers, water softener, arc and glow 
lamps, cables and meters, &c. See Official Notices April 11th. 


Bexley.— April 21st and 28th. Tram rails, fishplates, &c., 
also engines, alternators, and dynamos, for the U.D.C. See 
" Official Notices“ March 28th. 


Burton-on-Trent. — April 22nd. The Corporation 
wants tenders for the construction of about 5; miles of route, single 
line with passing places; consulting engineers, Messrs. Kincaid, 
Waller & Manville. 


Bury.— May 8th. Tramway feeders, conduits, and 
street-work for the Corporation. See Official Notices to-day. 


Cleckheaton.—May 3rd. Direct current motors for the 
U.D.C. See “ Official Notices " to-day. 


Dundee.—April 24th. "l'riple-expansion engine and 
750-K w. dynamo for the electricity department. Sce “ Official 
Notices " April 4th. 

Edinburgh.—April 28th. Electricity meters for 12 
months. See ''Official Notices” April 11th. 

France.—The French Post and Telegraph authorities in 
Paris are inviting tenders until May Ist, for the supply of 695,000 
porcelain insulators in eight lots. ` Particulars may be obtained 
from, aud tenders are to be sent to, Le Sous Secretariat d'Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


(Continued on page 651.) 
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IE BERLIN OVERHEAD AND UNDER- 


GROUND ELECTRIC RAILWAY. 


‘ORE commencing a detailed description of the combination 
head and underground electric railway which has recently 


j) 
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ZAERUNDBRUNNES foe 
weak 


Westend 


upon. Owing to the alteration of route, a branch to the 
Potsdam Railway Station, in order to tap the traffic in the 
city, was proposed and agreed to, and the scheme received 
the Royal assent in May, 1893. While the construction of 
the line, which, in the original plans, was to be overhead 

the whole of its length, was in pro- 

gress, it was found necessary to make 
important alteration, that: 
from the Nollendorf Platz, westwards, 
would have to be underground instead 
of overhead. 


an viz., 


S Weissenseo 


The change was partly 
authorities of 
Charlottenburg deciding in favour of 


due to the municipal 


Ye landsberder Aller 


the former system, and after a long 


/ 
баен T 
. \ 


period of negotiation a 90 years’ con- 
cession was granted in 1896 and 1897, 


FrunkI.À Aller 
* bera 


| wa ОУ — and the Royal assent to the alterations 
— D Ц мча 1 opt j / зм | j Н | wee" — ed . . 12 
K : i t. Sigh ; A teh n а given in December, 1899. Since then 
N m "òs . ОНИ г ~ STRALAY и: 5 , 
, Ў c. 75 — | E 7 En - * — UP Settles IS — À 2 
азар ZA — 1 f Me mec eee dips an arrangement has been concluded with 
-- EU und L Á M ~ Fate plow df a 
= Y. 4 " WIPE S uj ^w - the municipal body concerned for the 
> } a 7 ` А А 
, ы» И МИЗ ES \ extension of the line—underground— 
= City Circle Rly. — ‚ ы, |] SE йыны | Nx я Е G E 
= Main line Rìy. з sit ! 1 ix EN from the Zoological Gardens along 
BE Elevated Rly. Frieden / AD cellier the route shown in broken lines in the 
| / 1 — ина. 8 
[Ө Underground Rly. f Y — map (fig. 1) to the centre of Charlotten- 
ý 2 T . 
10 Projected Rly 8 burg. Naturally the question of trans- 
| Pha. tan o» Burr Ranais. ferring the trains from an overhead 
line to an underground one was the 


n completed in Berlin, а little space may be devoted to a 
‘ef résumé of the history of the undertaking, which dates 
ИК to 1880. In that year Werner Von Siemens, as a 
ult of his miniature electric railway—the first of the kind 
“їп the grounds of the Berlin 
adustrial Exhibition in 1879, 
Iw up plans for a proposed | 
werhead electric railway in 
he Friedrichstrasse, Berlin. 
опо the scheme was not 
Moceeded with owing to the 
We that the thoroughfare was 
fond to be not sufficiently 
Wide, the ever increasing demands 
for improved transport facilities 
Ш Ше German capital caused 
Messrs, Siemens & Halske to 
apply themselves to the work- 
Ш out of a plan to equip 
Berlin with a system of electric 
Tülways independent of the 
tramway routes. 

After many years’ labour the 
fim laid before the German 
Ministry of Public Works a 
project for the construction of 
АП overhead railway, 83 kilo- 
metres long, to connect the 
“stern and western parts of 
Berlin, extending from Ше 
Vamiw Street Station of the 
Berlin Metropolitan Railway 
" the Zoological Gardens. The original route, which took 
in the centra] portion of the city, did not meet with approval, 
and eventually the one shown in the map (fig. 1) was decided 


cause of much study, and after many plans and proposals. 
had been considered, the establishment of an incline between 
the Nollendorf Platz and Eisenach Strasse was decided upon. 


Protracted negotiations were necessary with the muni- 


OnERBAUM BRIDGE, AND SrRALAUER THOR STATION. 


cipal authorities of Berlin, Schóneberg and Charlottenburg, 
and with the State Railway authorities and private owners 


with reference to the use of land, but finally all was 
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receive attention. Subsequently the most difficult part of 
the overhead line the triangular junction, the bridges over 


A NISINNNMNSULIZLIZ X 


Fic. 3.—ELEVATION OF VIADUCT. 
Fic. 2.—T'BIANGULAR JUNCTION. 


satisfactorily arranged, the Berlin municipality in addition (Ше State Railways, the station at the Hallesches Thor, and 
placing at disposal a large area between the Warsaw Strasse the branch line to the Potsdamer Platz—was taken in hand, 

the last named being only completed in the 
autum of 1901. Simultaneously the erection 
i of the viaduct and stations in the Bülow 
| Strasse and the Nollendorf Platz and the 
construction of the underground portion of 
the route were in progress, with the result 
that the whole line was completed by the end 
of 1901. 

With the view of reducing the cost of 
installation and to facilitate the construction 
of the line in certain thoroughfares of Berlin, 
the normal standards of ordinary railways 


" 
=... 2 


— T were not entirely adhered to. At the same 

AZ. dae ae 1 rr "una Pnom time, the establishment of a double track 
III. dia | „| PX { : 

tL 8828 шы: TH = | b. throughout was decided upon, the track 

— сар 7 2 — è i itself being the same as the railway standard, 


so that, should occasion arise, the rolling 
stock of the electrical railway can be taken 
over ordinary railways. 

On the overhead portion and on the 
inclines the distance from the centre of one 
track to that of the other is 3 metres (9:84 
ft.), while in the tunnels, owing to there 
being central supports, it is 3:24 metres 
(10°6 ft.). There are no curves on the line 


NA Ae with a radius of less than 80 metres (26274 
ft.), while the steepest gradient (except on 
PRINZENSTRASSE STATION. the inclines, where it is 1 in 32) is 1 in 38. 


Including the two termini, there arealtogether 
aud the Warsaw Platz for use as a terminal station, The 18 stations on the line ; they have been located at important 
three municipal bodies concerned are each to receive a street crossings, where thereis usually a heavy pedestrian traffic. 
certain percentage on the receipts, and 
have, at the end of the 30th year, in accord- 
ance with the Light Railway Law, the option 
of acquiring and taking over the line, To 
the State Railway authorities a fixed annual — —— EA em 107 
sum is to be paid in return for the use of A —— — MLW SES € Mr (Ä— 
the land and other concessions made. hn ' — на «шгп a 

Under the auspices of the Deutsche Bank, |2 6 ПРЕ 
Die Gesellschaft für Electrische Hoch und : 
Untergrundbahnen in Berlin was launched 
in April, 1897, for the purpose of constructing 
and working the line, an agreement being 
entered into by the company with Messrs, 
Siemens & Halske, whereby the latter concern 
was to construct and equip the line. The 
work of construction occupied a period of 
5$ years. Work on the eastern section was 
commenced in the autumn of 1896, and the 
part between the Hallesches Thor and the 
Oberbaum Bridge completed, with the ex- 
ception of the stations, by the end of 1899. 
The remaining portion of the eastern section 
occupied a much longer time, owing 
principally to the important buildings at 
the Warsaw Strasse terminus and to the 
Station at the Schlesisches Thor, which 
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latter was not completed until the middle Ротѕрлмев PLATZ STATION. 
of 1901. On the western section work 
was commenced in 1898, the line along the Hallesches At the same time, efforts were made to locate the stations 


bank at the side of the Landwehr Canal being the first to at equal distances, so as to get the full advantage of ‘the 
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maximum speed allowed. The average distance between 
stations is 900 metres (984 yards), the minimum distance— 
between the Stralauer Thor station and the Warsaw Strasse 


d 


Y | Mc 
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Fig. 5 —DiAGRAM OF INCLINE. 


terminus—being 322 metres (352 yards), and the maximum 
between the Bülow Strasse and the Potsdamer Platz 
stations—1,923 metres (1 mile 342 yards). Eventually the 
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Fic. 6.—COMPARATIVE SECTIONS OF VARIOUS UNDERGROUND ELECTRIC AND STEAM RAILWAYS. 


section between the Schlesisches Thor 
and Stralauer Thor stations will be the 


' edi shortest, as it is intended to build a new 
| 14 $i H | | terminus on the eastern side of the 
| 1.8. TEM | | Warsaw Strasse State Railway station. 
= мә 1% 8..4 j The length of the whole line, as at pre- 


sent completed, is 10 kilometres 530 
metres (6 miles 953 yards). 

It is not necessary for our purpose to 
describe at length the architectural 
features of the line and stations. Ап 
idea of these will be gathered by a glance 
at several of the illustrations given here- 
with, from which it will be seen that no 
expense has been spared in making the 
viaduct and buildings worthy of the 
undertaking. 

With but one or two exceptions, all 
the thoroughfares along which the line 
runs are wide and provided with a central 
walk for pedestrians, the width — from 
building to building—ranging from 31 
to 52 metres (100 to 170 ft.). Except 
in certain parts, the viaduct is built over 
the central strip, which in the Bulow 
Strasse and the Skalitzer Strasse has an 
extreme width of from 11 to 15°3 metres 
(36 to 50 ft.). Thus there is ample 
space for a large roadway for vehicular 
traffic on each side of the viaduct. 
Tic. 7,—Cnross-Secrion THROUGH THE WITTENBERG PLATZ STATION. At one part of the Gitschinerstrasse 
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the central path only measures 6 metres (19:6 ft.) 
over all, but even here it was found possible to 
erect the viaduct without interfering with the thorough- 
fare. Along the Hallesches bank of the Landwehr 


d "t {н 
Т, 


ARCHWAY AT TEMPELHOFER, AND POWER STATION. 


Canal the viaduct does not occupy any part of the road, but 
is carried on masonry supports built on the canal bank. 
Four waterways are crossed by the line—first, over the River 
Spree by the Oberbaum bridge ; second, over the Wasserthor 
basin near the Elisabet-ufer; third, overthe Landwehr Canal ; 
and fourth, on the branch to Potsdamer Platz, again over 
the canal. 

One of the most important parts of the line to construct 
was the triangular junction rendered necessary by the 
branch line to Potsdamer Platz. It is situated on the 
10,000 sq. metres of land leased from 
the State Railway authorities. Not- 
withstanding that the smallest radius of 
curve permitted was adopted, the 
junction occupies an area of 8,000 sq. 
metres, and has sides 250 metres (820 
ft.) long. Owing to the track being 
& double one, there would, at this 
triangular junction, had the ordinary 
system been adopted, not only have 
been several branching-off points, but 
also numerous crossings. The latter, 
even with the most perfect method of 
signalling, would, owing to the height 
of the viaduct, have been somewhat 
dangerous, while much time would 
have been lost owing to trains having 
to wait while others passed over the 
crossings. To get over these diffi- 
culties, the interesting plan depicted 
in fig. 2 was adopted, the different 
tracks being carried over and above 
one another in an ingenious manner, 
und this without exceeding the 
scheduled maximum gradient of 1 in 
38. The change in the level of 
the up and down tracks necessitated, 
of course, а separation of the double 
track viaduct into separate single- 


track ones. Naturally, although 
the arrangement adopted caused 
a large increase in the first cost of the line, the 


facility with which the trains get over the triangular 
junction, owing to there being no crossings, has greatly 
increased the carrying capacity, and consequently the earning 
capacity, of the line. 

In view of the relatively high undergound water level, and 
in order to keep down the cost, it was necessary to make the 
underground tunnel as near the road surface as possible. At 
the same time the requirements of the municipal authorities 
had to be adhered to, those of Charlottenburg insisting upon 
a distance of 70 centimetres (274 in.) between the upper 
edge of the tunnel roof and the surface of the road. Only 
at the underground stations is this distance reduced to 40 
centimetres (153 in.). The top of the rails in the under- 
ground portion of the line is, on the average, 14 ft. 5 in. 
below the road, there being but little variation in the level 
on this section. Notwithstanding the relatively level nature 
of Berlin, there is, however, a distance of about 65 ft. 
between the lowest and highest points on the whole iine, the 
highest part being on the viaduct over the Circle Railway. 

Passing to the structural features of the line, it may here 
be mentioned that the length of the steel viaducts and 
bridges (excluding stations) is roundly 4 miles 910 yards; 
that of the masonry viaducts and bridges (including stations) 
1,049 yards; that of the underground portion, 1 mile 98 yards. 
Under the conditions imposed, the viaduct in the public 
thoroughfares was to be so constructed as not to prevent the 
use by the public of the portion of road below it, nor to prevent 
one side of the road being seen from the other, and it was 
these conditions that necessitated the employment of an iron 
viaduct for the bulk of the line. Various types of viaduct 
have been adopted, the one mostly used being that in which 
the supports are rigidly connected with the girders and 
pivoted at their base, to provide for the effect of varying 
temperatures on the viaduct. This method has also the 
advantage that the supports have only the weight of the 
girders to carry, no other moments being set up. The 
supports are connected to the girders by curved arms, giving 
the viaduct a pleasing appearance. The distance between 
the supports differs according to the height of the viaduct ; 
at parts it is 39:3 ft. ; at the stations, 49:2 ft. ; at certain 
points, 54 ft. ; and at others, 68:8 ft. The inside width of 
the viaduct, on the track, is 7 metres (23 ft.), thus leaving 
room for a narrow footpath on each side of the lines. 
An elevation of the viaduct on the Hallesches Bank of the 
Landwehr Canal is shown in fig. 3. With the view of 
having the overhead stations at as low a level from the street 
surface as possible and yet to have a reasonable height of clear 
way under the bridges over the main cross thoroughfares, 


Direct-CourLeD Ош ENGINE AND Dynamo. (See Page 651.) 


the distance between the road at crossings and the underside: 
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of the viaduct was fixed at 14 ft. 11 in. Other special 
points which had to receive attention were—(1) The 
viaduct along the public thoroughfares had to be watertight, 
that is to say, no water must be allowed to drip on to the 
roadway ; and (2) the noise caused by the trains had to be 
reduced to а minimum, one of the methods adopted of 
meeting these requirements being illustrated in fig. 4. At 
the triangular junction at the eastern extremity of the 
line, and on the land not open to public traffic, the overhead 
portion of the railway is carried on a steel viaduct, which in 
turn rests on masonry arches. Some of this combination 
steel viaduct and masonry work is of a very complex 
character, particularly at one point, where it has in its 
width to support four bridges, each at a different level, and 
at another where one line is immediately above the other. 

The difference of level of 30 ft. between the overhead and 
underground portion of the line near the Nollendorf Platz, at 
the western end, is overcome by an incline having a gradient 
of Lin 32 (see fig. 5). The branch line terminates in a 
tunnel under the Potsdamer Platz State Railway station by 
an incline having a gradient of 1 in 38, about 65 yds. of 
the incline being in the tunnel. The greater part of the 
inclines i8 carried on a steel viaduct, but the portion near 
the ground level consists of an embankment with masonry 
supporting walls. 

Some brief particulars of the underground portion of the 
line have already been given. Тһе illustration (fig. 6) is 
interesting as enabling a comparison to be made of the 
section of the tunnel in Berlin with those of the underground 
railways in London, Glasgow, Boston, Paris and Buda- 
Pesth. It is formed throughout of a thick layer of rammed 
concrete in which a protective layer of bitumen is interposed. 
Along the centre of the tunnel is a continuous line of steel 
columns serving to support the tunnel roof, while at intervals 
of 82 ft. along the sides of the tunnel are openings serving 
as supplies’ stores and safety recesses for plate layers and 
other railway employés, extra provision for the safety of 
whom is found in the space between the central columns and 
the two tracks. The roof of the tunnel is carried on steel 
beams of I section, fixed at distance: varying from 1 to 1, 
metres (33°28 to 4:9 ft.), the central ortion of these beams 
resting on I beams supported on the central columns. The 
roof consists of ccncrete, filled in between the beams, a slight 
variation in method being adopted where gas and water 
pipes and other mains have had to becarried over the under- 
ground portion of the line. The inside of the tunnel is 
6:24 metres (20 ft.) in width, increasing at the stations to 
12:64 metres (41:45 ft.). The foregoing particulars of 
the tunnel refer to the underground portion between 
the Nollendorf Platz and the western terminus. In 
the underground part of the Potsdamer Platz branch the 
walls of the tunnel are close up to the foundations of the 
neighbouring buildings, which had to be extended to a 
further depth of from 7 to 11 ft. before the construction of 
the tunnel could be commenced. Beyond the branch 
terminal station the tunnel is continued for a length of about 
200 ft., to accommodate a single line, used to enable the 
trains to be transferred from the up to the down line in the 
station. "The tunnels were constructed in the form of deep 
cuttings, being afterwards roofed in as shown in fig. 7. An 
extensive pumping plant was necessary to keep out the 
underground water during the construction of the tunnel. 
The work was also rendered somewhat difficult, owing to the 
many gas, water, and other mains which had to be dealt 
with without in any way preventing their use. Provision is 
made so that any water which may collect in the tunnels 
during a period of heavy rain, can quickly be carried away, 
so as not to interfere with the working of the line. 


(To be continued. ) 


DIRECT-COUPLED ENGINE AND DYNAMO. 


— 


THE high-speed oil engine which has been developed primarily for 
propelling automobiles will find other spheres of usefulness. Its 
application to dynamo driving is illustrated on the opposite page. 
This set has been made to the order of Mr. J. E. Waller, M. Inst. C. E., 
for the electric lighting of his seaside residence. The cngine is of the 
Daimler Company's standard type, with the addition of a simple 


form of “hit-and-miss” centrifugal governor. It is designed to 
develop 6 в.н.р. at 720 revolutions per minute, and is fitted for 
both tabe and electric ignition. The dynamo is of Messrs. Mavor 
and Coulson's standard bi-polar type, giving an output of 4 kw. 
It is shunt-wound for charging accumulators at 720 revolutions per 
minute, and bas compound winding for supplying the lamps direct 
at 600 revolutions per minute. A two-way switch is fitted to the 
magnets for cutting the series coils in or out of circuit. 

The combined set is exceedingly compact, and is so arranged 
that perfect freedom of access to the parts is provided. When 
these engines are employed for stationary purposes, some of the 
complications attending their use on automobiles are avoided, as, 
for example, the replacement of the pressure system of feed for the 
fuel oil and the water circulating pump by gravity, the oil supply 
tank and water cistern being fixed above the engine. The cost of 
the combination described is considerably less than that of an 
ordinary horizontal engine and belt-driven dynamo of equal output. 
It occupies much less , and requires a small foundation. So 
simple a plant does not require skilled attendance for its operation, 
but only ordinary intelligence, and in these days of bicycle and 
motor cars, when every man is more or less his own mechanic, it 
should have a wide field of usefulness, Engines which work well 
under the conditions of vibration and dust or mud inseparable from 
the motor car, may be expected to work still more satisfactorily 
when fixed on a rigid base and housed in a clean dry place. The set 
is admirably adapted for the electric lighting of country houses of 
moderate size, and its portability specially adapts it for export. 
For the tropics it is specially recommended, as for electric lighting 
and for driving electric punkah pullers, fans, &c. 


CONTRACTS OPEN. 


(Continued from page 646.) 


Fulham.—April 29th. Switchboard work for the 
Guardians. See Official Notices” to-day. 


Fulham.—May 5th. One 600-kw. two-phase steam 
alternator, or Parsons turbo-alternator for the electricity works. 
See “Official Notices " to-day. | 

Glasgow.—April 21st. Concentric and single main 


cables for electricity department. See Official Notices" April 
4th. | 


Kingston-upon-Hull.— April 24th. Pipework, pumps, 
motors, &c. See Notices Official April 11th. 

London.— April 22nd. The L. C. C. wants tenders for 
48 miles of extra-high-pressure three- core lead- covered paper- 
insulated cables; 87 miles of low-pressure single ditto; and 14 


miles dry core telephone cable for the tramways. See Official 
Notices " April 4th. 


London.— April 23rd. High end low-pressure switch- 
boards at the Grove Road generating station of the Central Electric 
Supply Company. See “ Official Notices" March 28th. 


` London.— May Ist. The L.C.C. wants tenders for elec- 
tric lighting of the Euston Road fire station. See “ Official 
Notices ” to-day. 

Luton.—April 25th. Distributing mains. 
Notices" April 11th. 


Lytham.— April 26th. 300-KWw. plant for the elec- 
tricity supply and tramways station, including battery, booster, 
transformers, feeders, mains, arc lampsand posis, &c. See “ Official 
Notices " April 11th. 


Mansfield.—May 1st. Pipework, valves and tanks for 
the electricity works. See “ Official Notices " April 4th. 


Nelson, — April 28th. Rails, overhead equipment, 
pillars, cab! e, tramcars, &c. See Official Notices” April 11th. 


Oldham.—May 6th. — Switchboards (lighting and 
traction). See “Official Notices " April 11th. 


Penang.— April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booster, switchboards, batteries, cables, 
junction boxes, arc and glow lamps, posts and accessories, for the 
5 of George Town. See our Official Notices " March 
14th. 

Rathmines.—April 24th. —300-kw. steam dynamo, 
switchboard and mains. See Official Notices" March 21st. 


Rhyl—4April 28th. The U.D.C. wants tenders for 
wiring the Town Hall Tenders to the Clerk, Council Offices, 
Clwyd Street. à 

Rotherham.— April 23rd. Rolling stock, overhead 


work, and permanent way, for Corporation electric tramways. See 
„Official Notices March 28th. 


Spain.—April 20th. The В. of 7. Journal recently 
contained notice of a call for tenders to take over and work the 
electric light installation of the town of Irun, which was unsuccess- 
fully offered some months ago. Particulars at the B. of T. Offices. 


Stepney.—May 1st. Meters and demand indicators for 
the В.С. See “Official Notices“ to-day. 


See Official 
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Stockport.—April 28rd. One 200-kw. engine and 
dynamo for traction purposes. See Official Notices” April 11th. 


Sudbury.—May Ist. Water-tube boiler, pipework, steam 
dynamos, boosters, batteries, switchboard, mains, station lighting, 
&c. See “ Official Notices " April 11th. 


Swindon.— April 23rd. Feeder and distributing cables, 
conduits &c., for electric lighting. See Official Notices” April 4th. 


Sydney.—May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 
alternators, battery, motor - generators, stationary transformers, 
switchboards, &c. See “Official Notices" March 21st. 


 Trowbridge.—April 30th. The U. P. C. is open to 


receive applications for a lease of its electric lighting powers. 
West Ham.—May 13th. Two steel chimneys, four 


fans, and engines for induced draught, brickwork, economisers, &c., 
for the Corporation. See “ Official Notices ” to-day. 


West Hartlepool.—April 30th. 200 to 250-K w. 
engine and dynamo for the electricity works extensions. Sce 
Official Notices April 4th. 


Whitby.—pril 25tb. Meters for tlie U. U. C. electricity 
department. See Official Notices ” to- day. 


CLOSED. 


Bradford.—The Corporation has accepted tenders as 
follows :—Willans & Robinson, Limited, spare parts for eix Willans 
engines, £143 15s. 04.; Bruce Peebles & Co., two 15-u.r. motors for 
£190 19s. Od., and one 30-H р. motor for £155; and Mesars. 
Ferranti, Limited, extension of a lighting switchboard, £128. 

The Corporation has also accepted the offer of the Brush 
Electrical Engineering Company, Limited, to supply 100 
sets of slipper brake materials and attach them to trucks at the 
price of £6 10s. Od. per set. The advertising on the cars has been 
let to a contractor for five years at the rate of £25 per car for the 
first 128 cars and £20 per car for all additional cars. 


Bristol.—The following is a list of the tenders submitted 
to the electricity department (Mr. H. Faraday Proctor), for a 210- 
Kw. multipolar direct current generator to be installed at the 
Temple Back electricity works. The contract has been given to 
Messrs. Dick, Kerr & Со., Limited :—Biemens, Bros. & Company; 
British Westinghouse Company, Limited; Crompton & Company ; 
British Schuckert Company; Lancashire Dynamo and Motor 
Company; Bergtheil & Young; T. Parker & Co. ; India-Rubber 
"Company; Electric Construction Company; E. Scott & Mountain; 
Johnson & Phillips; Johnson-Lundell Traction Company; C. A. 
Parsons & Co.; Brush Electrical Engineering Company; Mather 
and Platt; Greenwood & Batley; Fuller-Wenstrom & Co., Limited; 
Bruce Peebles & Co; International Electric Engineering Com- 
pany; Mavor & Coulson ; Dick, Kerr & Co. (accepted) ; Lahmeyer 
Electrica] Company. | 


Edinburgh.—Messrs. Sykes, Richardson & Hill, of 
Glasgow, have secured the contract for an electric power installation 


at the new premises of Messrs. Robert Younger, Limited, at Easter 
Road, Edinburgh. 


Hackney.—The Пагь Accumulator Company recently 
secured from the Borough Council the contract for rcnewing thc 


storage battery of 120 cells at the Hackney public baths with their 
standard lighting type sections. 


King’s Lynn.—-The T.C. have accepted the tender of 
Messrs. Summers & Scott, for engines and pumps for the Gayton 
works at £1,750. 


Limerick,—Mr. Patrick Bourke has obtained the 
contract for the erection of the generating station, Frederick Street, 
Limerick, in connection with the clectric lighting scheme of tbat 
town. The station is to cost £2,650. 


Liverpool.— We learn that the Corporation have renewed 


their contract for the supply of incandescent lamps for the ensuing 
year with the Electrical Company, Limited. 


Melbourne.—An Australasian exchange says that the 
City Council recently gave an order for nearly one million arc lamp 
carbons of Conradty's manufacture to the Austral Otis Engineering 


Company.  Launceston Council also placed a contract for arc 
carbons with the same company. 


Neweastle-on-Tyne.— The Council on the 9th inst., 
accepted the tender of Messrs. Elliott, Bros., of Newcastle, for 


the construction of shops at Gosforth electric tram car sheds, the 
cost being £4,459 1s. 10d. 


Sunderland, — The T.C. has accepted the following 


tenders :— 


Mr. Thos Lumsdon, Gateshead, machine tools. 

Messrs. Doulton & Co., stoneware casings. 

Vacuum Oil Company, oil. 

re W. T. Glover & Co., Ltd., оі Manchester, india-rubber covered 
ables, | 


Messrs. Watson, Gow & Co., Glasgow, cast-iron pipes. 


Spain.—La Compania de Productos Celuloideos y 
Refinacion de Alanfor, of Madrid, has secured a contract from the 
Spanish Ministry of Poste and Telegraphs, for 12,000 celluloid insu- 
lators. 


Swansea.— The E.L. Committee has decided to accept 
the tender of the Westinghouse Company at £14,520 for the erection 
of dynamos and engines in connection with the scheme for trebliug 
the capacity of the electric lighting works. The other tenders 
chosen for final selection were those of Messrs. Dick, Kerr & Co. 


and the Schuckert Company, the former being £760 and the latter 


4790 below that of the Westinghouse Company. 


FORTHCOMING EVENTS. 


Saturday, April 19th. —At 3.0 p.m. National Association of Elec- 
trical Contractors (Northern Section). Meeting at the 
Exchange Station Hotel, Liverpool. А 
At 130 p.m. National Association of Electrical Con- 
tractors (Northern Section) Meeting of the Ехесп- 
tive and Delegates of the Local Associations. 
Tuesday, April 22nd.—At 7.30 p m. Institution of Electrical Engi- 
neers (Students' Section) Extraordinary meeting 
to be held at the Finsbury Techuical College. Paper 
on “The Wehnelt Interrupter," by Mr. P. Laubach. 
Wednesday, April 23rd.—At 8 p.m. Institution of Civil Engi- 
neers. Special meeting. Tenth “James Forrest” 
lecture, by Sir William C. Roberts-Austen, on “ Metal- 
lurgy in Relation to Engineering.” 
Thursday, April 24th.—At 8 p.m. Institution of Electrical Engi- 
neers. Meeting at the Institution of Civil Engineers. 
Adjourned discussion on paper on “ Problems of Elec- 
tric Railways" by James Swinburne and W. R. 
Cooper. Form of Model General Conditions, for 
use in connection with Contracts for Plant, Mains, and 
Apparatus for Electricity Works; as drafted by a 
Committee, and presented to the Council for adoption 
as the Model General Conditions recommended by the 
Institution of Electrical Engineers. The announce- 
ment of the Council nominations for the Council for 
| 1902-1903 will be made at this meeting. ) 
Friday, April 25th.—At 5 p.m. Physical Society. Meeting in the 
rooms of the Chemical Society. Papers on An 
Exhibition of a Mechanical Break for Induction 
Coils,” by Dr. Dawson Turner, and “ A Temperature 
Iudicator for use with Platinum Thermometers, in 
which Readings are Automatically Reduced to the 
Gas-Scale,” by R. S. Whipple. : 


NOTES. 


Diisseldorf Exhibition. — The Düsseldorf Art and 
Industrial Exhibition, which is to be opened on May 1st, promises 
to be of an important character, very large spaces baving been taken 
by the leading iron and steel concerns iu Rhenish-Westphalia. The 
Exhibition will run for a period of six months, and an ides of its 
importance may be gathered from the fact that the central electric 
lighting and power station that has becu established in connection 
with it has a capacity of 6,000 H P. 


German Electro-Chemical Society. — The annual 
meeting of the Deutsche Electro-chemische Gesellschaft is to be 
held at Wurzburg, Germany, from May 8th to 10th next. No less 
than 27 papers are down for reading at thc meeting. Among them 
we note one by Herr Е. Foerster on “ The Electrolysis of Platinised 
Electrodes," one hy Herr C. Liebenow on “The Application of thc 
Fuchs Measuring System ia Accumulator Practice," and one by 
Herr A. Coehn on The Electrolytical Production of New Alloys." 


High-Voltage Transmission.— The Electrical World 
says that the Union Traction Company, of Indiana, in the extensions 
of its large electric interurban railway network: around Anderson, 
Ind., will employ 32,000-volt transmission lines for distributing 
electrical energy. The Economy Electric Light and Power Com- 
pany, of Joliet, Ill., on its 35-mile transmission for operating the 
Bridgeport pumping station in Chicago will employ a similar 
voltage. 


The Electricals.—This newly-formed society had its 
housewarming at the Bedford Head Hotel on Friday evening last, 
April 11th, very few seats remaining vacant. The supper was very 
well served, and a capital concert followed. In the absence abroad 
of the President, Sir David І. Salomons, Bart., the chair was 
occupied by the Vice-President, Mr. C. F. Quicke, M.I.E.E. The 
meetings are held every Friday, and are of a social nature only. 
Gentlemen desirous of joining should communicate with the hon. 
secretary, Mr. F. E. Oldham, 3, Orchard Road, Higbgate, N. 


Institution of Electrical Engineers (Manehester).— 
On Tuesday, April 10th, a paper оп "The Treatment and Use of 
Air-Spaced Cables," was read by Mr. G. E. Fletcher. 
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The Hargreaves-Bird Electrolytic Process.—Thbe 
works of the Electrolytic Alkali Company, at Middlewich, were 
started on a practical scale in April last year. In the cell room 
there is now workiny one unit, or 56 cells, 12 out of each 14 of 
which are always in operation at one time, the remaining two being 
held in reserve. The present scheme of the company is to have a 
total of 250 cells, or five times the existing plant. It is stated that 
from 4} months’ working of the one unit there has resulted a profit 
of £1,242, equivalent to a profit at the rate of £3,170 per annum, 
and during part of the time only a few of the cells were in actual 
operation. With the same plant they have earned protit at the rato 
of between £7,000 and £8,000 per annum. With the same ratio of 

fits, and five units working, the company expects to earn 
sufficient to pay 7 per cent. on £100,000 preference shares, or doublo 


RANdES OF ÉLkcTROLYTIC CELLS. 


the existing issue, and more than 16 per cei t. on the ordinary sharer, 
when the further £100,000 now asked for in the prospectue, which 
appears in our pagesthis week, issubscribed. At present the capacity 
of their plant is quite unequal to cope with the demauds for the 
products. The accompanying illustration shows an end view of the 
ranges of cells. As the prospectus shows, subscriptions are now 
invited for 50,000 7 per cent. £1 cumulative preference and 50,000 
£1 ordinary shares at par. This capital, it is said, will be ample for 
carrying out the buildings and plant necessary for completiog the 
second unit, and for erecting and fully equipping the third, fourth, 
and fifth sections of the extensions. The list of subscriptions will 
close on Thursday next, April 24th, for town and country. 


Institution of Electrical Engineers (Glasgow Local 
Section).—On Tuesday evening, 8th inst, the chairman, Prof. 
Magnus Maclean, announced that in accordance with Clause 45 of 
the articles of association, the Council had prepared a list of 
nominations for the oftice-bearers for the next session, which hc 
submitted to the meeting, as follows:—Chairman, H. A. Mavor; 
vice-chairman, W. A. Chamen; hon. sec. and treasurer, E. George 
Tidd; ordinary members of committee, A. R. Bennett, M. B. Field, 
W. McWhirter, Thos. Young, W. B. Sayers, J. M. M. Munro, W. B. 
Pickstone, Prof. A. Gray, and David Stewart (representing the 
associates). If any member had other names to propose, he could do 
so in accordance with the above-mentioned clause, which stipulates 


that such nominations must be in the hands of the secretary within - 


seven days from the date of that meeting. Prof. Maclean, in intro- 
ducing Mr. M. B. Field (member), who read a paper on “Notes on 
the Testing of Tramway Motors and Investigations into their 
Character," said that Mr. Field's paper had really been intended for 
the May meeting, but that owing to unforeseen circumstances the 
April paper had not come forward in time for the meeting, and Mr. 
Field had kindly stepped in and filled the gap. Mr. Field there- 
after read his paper, which was followed with the closest attention, 
although it lasted about an hour and 45 minutes. After the reading 
of the paper, Mr. W. A. Chamen (member) congratulated Mr. Field 
on thc ability displayed in thc facts and figures he had laid beforc 
them, and moved that the discussion be postponed till the May 
meeting of the section. Mr. H. A. Mavor seconded, and the meeting 
was concluded by a vote of thanks to Mr. Field. 


Messrs. Bruce Peebles and the Ganz System.—We 
learn that a contract and agreement have been entered into between 
Messrs. D. Bruce Peebles & Co. and Messrs. Ganz & Co., of Buda- 
Pesth, whereby the former firm have the sole manufacturing licerce 
for Great Britain and the Colonies for all Messrs. Ganz & Co.'s 
three-phase manufactures. The best points of Continental design 
will, therefore, be embodied with highest class British workmanship 
and finish. Mesers. Bruce Peebles & Co. have acquired a large tract 
of land on which they will be capable of building machines up to 
10,000 m.r. They have also taken up the Ganz system of electric 
traction, and the working application of this will be shown in this 
country as soon as possible. 


Municipal Loans.—The Select Committee of the Com- 
mons on loans to local authorities sat again on 11th inst., and heard 
evidence by Sir Herbert Jekyll, assistant secretary of the Board of 
Trade, Mr. Lindsell, of the Education Department, and Mr. J. 
Lithiby, assistant secretary to the Local Government Board. 


Electricity Works and Coronation Energy.—The 
following information has come to supplement that given in our 
article last week :— | 
Barrow-in-Furness.—Mr. H. R. Burnett: (1) None necessary. 
(2) Energy for outside illuminations probably frce of charge. 
8 No. (4) Electricity works, No; municipal buildings, by 

, electricity, or both. | 

Bradford.—Mr. В. A. Chattock: (1) Ample spare plant for this 
time of the year. (2) Nonearranged. (3) None so far. (4) A 
portion of the Town Hall is to be illuminated electrically, also 
some of the squares, open places and monuments. This will 
be carried out by the Corporation, and special designs have 
been submitted and approved by the Coronation Committec. 

Carlisle.—Mr. C. D. Burnet: (1) None. (2 and 3) No. (4) Not 

decided. 

Colwyn Bay. — Mr. A. R. Tudman: No! 

Dover Electricity Supply Company. — Mr. L. W. Woodman: А 
considerable length of cable has been wired with lampholders 
every 12 in. in anticipation of demand, and the company is pre- 
vared to supply letters and crowns, &c. (2) Fixed charge per 
lamp, including energy, for existing consumers. (3) None 
offered, but for desirable consumers special facilities might be 
given. (4) Works, No; chimney, Very likely; municipal 
buildings, Probably. | 

Heckmondwike.—Mr. G. Н. Carter: (1) None. (2) Engineer 

"has recommended 3d. per unit. (3 and 1) Nothing settled. 
Mexborough.—Mr. H. Waring: (1) None; others, No. : 
Nuneaton.—Mr. S. C. Gibson: (1) No; demand insufficient. 

(2) Where consumer fixes extra lamps, all energy consumed on 
his premises willbe 3d. per unit. (3) Each case on its merits. 
(4) Under consideration. е 

Prescot and District Company.—Mr. R. P. Nash: (1) Plant 
sufficient. (2) For illumination purposes free. (3) No. (4) Not 
decided. 

Reading Electric supply Company.—Mr. A. T. Cooper: 
(1) Ample spare plant available. (2) 2d. per unit with meter 
and connection fee of 5s. per consumer. (3) Open to consider 
for large schemes. (4) Works probably, municipal buildings 

.  unsettled. 

St. James's and Pall Mall E.L. Company.—Mr. Е. J. Walker: 
Circular out since January 28th. Small devices which can be 
supplied through the consumer's existing service and meter, 
will be charged as ordinary lighting, with a fee of £1 1s. for 
attendance and inspection. Large devices will be supplied by 
special service and meter, and charged for at the rate of 6d. per 
unit, and the cost of laying the service. In view of the extra 
amount of work involved, all such applications must be 
delivered to the company at least one month before the date 
at which the illuminations are required to be used, and every- 
thing must be completed and in readiness for connection a 
fortnight before that date. The company cannot guarantec to 

supply unless this condition is strictly observed. 

Southampton.—Mr. H. F. Street: (1) None. (2) Usual. (3) 
Nominal charge made to prevent a very small number of light 
being applied for. (4) Yes. 

York.-—Mr. C. A. Midgley: (1) None. (2) 3d. (4) No. 


Personal.—There were 115 candidates for the post of 
general manager of the Yarmouth Corporation new electric tram- 
ways, now approaching completion. Mr. F. L. Turner, of the Black- 
pool Corporation Tramways, was appointed. 

A New York exchange says that Mr. Bernard Drake, of Messrs. 
Drake & Gorham, has just been on a business visit in the States. 

The syndicate which has purchased the Isle of Man electric tram- 
wayssystem has appointed Mr. Frank Edmondson, who had been in 
the service of the old company for many years, and latterly as the 
assistant engineer, as its chief engincer for the entire system. 


Marriage.—On Wednesday last week at Blackpool Mr. 
J. St. P. McMahon, chief electrical engineer of the Blackpool and 
Fleetwood Tramroad Company, was married to Miss Constance M. 
Carlisle. The gifts included a silver tea service from thc bridc- 
groom's fellow workers at the B. and F. T. Company. 


Appointments Vacant.—.\ssistant electrical engincer 
at £130 for the Devonport Corporation. Inspector of fire alarms 
for Bradford Fire Brigade at £95. Sec “ Official Notices” to-day. 


Boilermakers’ Wages.— We read in the 7½%es that 
the employers on the north-east coast have given notice of a reduc- 
tion of wages to the members of the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society. The reduction is for 5 per cent. on 
piece rates and will take effect in about a fortnight's time. The 
reason given for the reduction is the falling-off in trade. Notices, 
are being issued calling meetings of the men to consider the matter. 


Train Lighting in Pennsylvania.— The Pennsylvania 
Railroad has put in service a train lighted by electricity, generated 
by storage batteries under each car. The present batteries will 
supply lights for 12 hours, and improvements are expected to be 
made whereby batteries can be installed that will furnish lights for 


24 hours. It is said (Electrical World, New York) that all the 


through trains of the Pennsylvania Railroad will be furnished with 
these storage batteries. 


Liverpool Extension Contraets.—The City Council 
on Wednesday accepted the tender of the British Thomson-Houston 
Company for three high-tension steam dynamos for the Lister Drive 
station, and six sete of sub-station transformers, at a cost of £22,059. 
The contract for three sete of direct-current steam dynamos for the 
Pumpfields station was given to Messrs. Willans & Robinson, at 
£6,921, less 24 per cent. . 
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Fund for the Endowment of University Education 
and Research.—We are asked to publish the following appeal :— 

" May I ask for space in your columns to call public attention to 
the appeal now issued by University College, for funds in aid of 
higher education and research in London ? 

“ By the new statutes of the University of London a Teaching 
University has been created. It is impossible, however, for the 
University to exercise its proper functions with regard to teaching 
and research until it has capital funds and adequate buildings at its 
disposal. The part of the Imperial Institute allocated to the 
University does not more than suffice for the purposes of examina- 
tion and secretariat. 

“University College, London, has from its foundation, 75 years 
ago, been a seat of University education and research. Its yearly 
output of original work is not exceeded by that of any University 
in the land. Its buildings, freehold land, and endowments repre- 
sent a capital value of at least £800,000, and its present accommoda- 
tion could be trebled by tbe extension of the buildings in its own 
grounds. It is evident, therefore, that the policy of incorporating 
the College in the University is an important step in build iug up 
the Greater London University on existing institutions. 

" Iu order to aid the policy of incorporation the Drapers' Company 
have offered £30,000 to the University ; and for the same purpose 
a former student has offered an equal sum to University Colle, e. 

" But these sums are quite insufficient. .A further sum of 
£110,000 is required in order to free the whole of the existing 
со buildings for University purposes, and render incorporation 
possible. 

“Much larger sums, amounting in all (including the £110,000 


already mentioned) to over a million, are necessary in order to 


ро and complete the College, and to render incorporation 
ruitful by placing at the disposal of the University funds 
sufficient to complete the college equipment for higher teaching and 
research. The estimated sums may be divided as follows: 


(a) £250,000 for completing the College buildings, thus pro- 


viding adequate accommodation for teaching and research in 
such important departments as modern languages, chemistry in all 
its branehes, geology, physiology, botany, engineering in all its 
branches, advanced medical studies, &c. 

" (b) An annual income of £6,000 a year, ог a capital sum of 
£200,000 for departmental expenses, including maintenance of 
laboratories, libraries, &c. 

(e) A yearly sum of £20,000, or a capital sum of £700,000, for 
the endowment of existing unendowed Chairs, and for the 
foundation of additional Professorships and Lectureships. 

„Phe great need of our country at the present time is an increase 
in the supply of men with trained brains—men who will act as 
leaders in the world of thought and of affairs, and in the struggle 
for mastery over the forces of Nature. The recent industrial 
development of Germany, the growing ascendency of America, are 
largely due to the recognition of this fact, and to the provision by 
the State, or by private individuals, of the necessary means, of 
Universities well equipped with laboratories and well supplied 
with endowments. 

J earnestly appeal, therefore, to everyone who has the interests 
of his city and country at heart, to help in thus developing the 
University of London, so that it may be worthy of the capital, and 
a fruitful source of power to the Empire. 

A public mecting has been arranged to take place in support of 
the scheme at the Mansion House on May 9th,and the Lord Mayor has 
kindly consented to preside. 

"A detailed statement of the needs of University College, 
London, with some account of its previous history, and the part it 
has already played in the increase of knowledge, has beeu drawn 
up in support of the appeal, and may be had on application to thc 
secretary at the College. 

“ Donations and subscriptions should be sent to the treasurer, Sir 
R. Farrant, at the College. 

“ (Signed) 


University College, London, 
“ Gower Street, W.C, 
“ April 11th, 1902.” 
It was announced yesterday morning that Mr. W. W. Astor had 
sent a donation of £20,0U0 to the fund. 


Our Tramway Contemporary.—The 7Zramway and 
tail. a World Publishing Company, Limited, established in 1892, 
has been voluntarily wound up, and а new company with the same 
title and capital has bcen registered. The new company will carry 
on the business of the old company, and the re-organisation will 
involve no change in the management, staff or policy of the Z'r«m- 
way and Laiway World. 

. Obituary.—We regret to announce the death, at the age 
of 61, of M. Alfred Cornu, member of the Academy of Sciences, of 


Paris, whose experiments on the velocity of light perfected the 
method of Fizeau. 


Motor Cars at Boston, U.S.A.—A Chicago exchange 
says that the Boston Legislature has passed a Bill regulating the 
speed of automobiles to 15 milesan hour outside the limits of a 
city or thickly settled part of a town, and to 10 miles an hour 
within thosc districta. 


REA, President. 


THE CENTRAL STATION ENGINEER. 


Tur Devonport Council last week confirmed the appointment of 
Mr. J. W. Spank аз borough electrical engineer, in place of Mr. 


CHas. Furness, who goes to Blackpool. The works are now 
practically ready to give a supply of energy. A chief assistant is 
to be advertised for at £130. 

On the 8th inst, Mr. C. A. Bowen, assistant engineer at the 
Chatham Electricity Works, was presented with a pen and ivk 
stand on the occasion of his marriage. 

On Thursday last week the Mayor of Bath presented 10 members 
of the staff with the honorariums granted by tbe Council for loyal 
work during the breakdown of November. The Electric Lighting 
Committee had allotted 50 guineas to Mr. TEAGUE, und the 
remainder of £150 to the other officials. The Mayos said it was 
his duty to thank the staff, on behalf of the Council and citizens, for 
having done so very well in the November mishap. It was their 
wish to recognise the voluntary efforts of the staff to minimise the 
inconvenience which was felt at the time of the breakdown. Mr. 
Isaacs endorsed the remarks of the Mayor. There was not 
а man who attempted to shirk his duty. It was very satis- 
factory to think that they bad such an able and willing 
staff. Light refreshments were provided, aud Mr. Теласе, 
proposing the health of the Mayor, said the Mayor and Council 
bad in a handsome way recognised the work that had been 
done, simply because the staff had carried out its duty when 
the occasion arose. If the staff bad merely had the thanks of the 
Council they would have considered themselves satisfied. Mr. 
A. G. D. MocEB, on bebalf of the Council, said they had the fullest 
confidence in Mr. TEAGUE, who, they believed, was a man they could 
thoroughly trust, and in his staff. 

The Croydon County Council has appointed Mr. J. Giray Scorr, 
burgh electrical engineer of Leith, to the office of Corporation 
electrical engineer, at a salary of £400, rising to £600. 


NEW COMPANIES REGISTERED. 


Industrial Electric Company, Limited (73,266).— This com- 
pany was registered on March 29th, with a capital of 29.000 in £1 shares, to 
acquire the business carried on by S. Raphael and J. Gray, as the Industrial 
Electric Company, at Egremont, Ches., and to carry on the business of manu- 
facturers of and dealers in electric fittings, motors, lamps, switches, insulators, 
bells, and other electrical appliances and apparatus, mechanical and electrical 
engineers, fitters, founders, platers, &c. The first subscribers are: S. Raphael, 
Marine View, Promenade, Egremont, electrical engineer, £0 shares: J. Gray, 
160, New Chester Koad, Birkenhead, electrical engineer, t0 shares; Mrs. A. 
Gray, 150, New Chester Road, Birkenhead, 5 shares; H. D. Findlay, Marine 
View, Promenade, Egremont, electrician, 1 share: F. F. Scott, 53, Victoria Road, 
New Brighton, butcher, 1 share; C. J. Holmes, Market Gate, Warrington, - 
merchant tailor, 60 shares ; W. Russe!l, 7, Suez Street, Warrington, livery stable 
kecper, 1 share; and E. G. E. Snow, 89, Victoria Road, New Brighton, grocer, 
lshare. Minimum cash subscription, £100. The number of directors is not to 
be less than two nor more than five; the first are З. Raphael and J. Gray; quali- 
fication, 50 shares. 


К. D. Cassells & Co., Limited (5,058).— This company was 
registered in Edinburgh on March 29th, with a capital of 28,000 in £1 shares, to 
acquire the business of the late Robert D. Cassells, electrical engineer and con- 
tractor, carried on at 1684, Bt. Vincent Street, Glasgow, as “R. D. Cassells and 
Co.,“ together with the whole plant, premises, implements, furniture, and good- 
will, and to carry on the business of electrical and mechanical engineers, con- 
tractors, &c. The subscribers (each with one share) are: Robert Livingston, 
1684, St. Vincent Street, Glasgow, electrical engineer; James Davies, jun., ltt, 
St. Vincent Street, Glasgow, chartered accountant: J. M'Dermott, 1684, 5t. 
Vincent Street, Glasgow, electrician; W. Couper Tait, 168, St. Vincent street, 
Glasgow, chartered accountant; Mrs. J. Cassells, 68, Glencairn Drive, Pollok- 
shields ; J. Taylor, 14, Regent Park Terrace, Glasgow, superintendent: and J. 
Livingston, 168, St. Vincent Street, Glasgow, clerk. The number of directors is 
not to be more than three; the first is Robert Livingston; qualitication, «0 
shares. Registered office, 1684, St. Vincent Street, Glasgow. 


Invention Proprietary Syndicate, Limited (73,253).— This 
company was registered on March 27th, with a capital of £1,000 in £1 shares, to 
acquire, subject to an agreement between A. T. M. Johnson and E. J, 
Richardson, all the interest of the said A. T. M. Johnson and G. Guvott in the 
British Patent, dated May Ist, 1902, and numbered . 067, for improvements in 
harmonic telegraphy; also in an invention for improvements in the means of 
transmitting and rcceiving musical sounds electrically, applicable to harmonic 
telegraphy or telephony; also in an invention for improvements in menus of 
and apparatus for electrically transmitting and receiving messages; also the 
interest of the said A. T. M. Johnson in certain patents to be granted to him 
and the said E. J. Richardson or either of them in France, Belgium, Germany, 
Italy, Austria, Hungary, Switzerland, and the U.S.A., Canada, Australia, Cape 
Colony, Natal, Rhodesia, and the Transvaal; and to construct, maintain and 
deal in and with land and submarine telegraphs and telephones, and in 
particular wireless, secret and harmonic telegraphs and telephones in which the 
methods of syntonised synchronism are employed, and other electrical or other 
contrivances. The first subscribers (each with one share) are: — G. (ruyott, 19, 
Calabria Road, Highbury, N., wine and spirit merchant; W. A. Shelvey, 39, 
High Holborn, W.C., wine merchant's manager; J. A. Robertson, 28 9, М. 
Swithin's Lane, E.C., accountant; H. Duncan, 1, St. Helen's Place, F.. C., 
gentleman; T. R. Lewis, 62, Aislibei Road, Lewisham, surveyor; A. T. M. 
Johnson, 105, Calabria Road, Highbury, N., retired; and A. Angold, 13. John 
Street, Bedford Row, W.C., gentleman. No initial public issue. Registered 
without articles of association. Registered office, II, John Street, Bedford 
Row, W.C. 


Shanghai Electric Power and Traction Syndicate, Limited 
(73, 321).— This company was registered on April 4th, with а capital of £6,000 in 
£1 shares, to construct or acquire, maintain and work by horse, electrical, steam, 
or other power, tramways, railways, boats, and means of communication in 
Shanghai or elsewhere in Asia, to acquire running powers or other rights, and to 
carry on the business of railway, tramway, omnibus, van, and boat proprietors, 
carriers, generators, accumulators, and distributors of electrical energy, elec: 
tricians, electrical engineers, suppliers of electric light, &c. The first sub- 
scribers (each with one share) are:—H. W. Perry, 32, Church Hill Road, Wal- 
thamstow, gentleman; A. C. Batt, 9, Fairmount Road, Brixton Hill, S. M., 
gentleman; Н, A. Neild, 3, Brunswick Square, W.C., gentleman; J. Н. Black- 
more, 21, Sheen Grove, Richmond Grove, Barnsbury, N., clerk: W. Gilbert, 39, 
Carlton Road, Putney, clerk: Н. F. Weston, 60, Holmwood Gardens, Brixton 
Hill, 8.W., gentleman; and A. B. Johnson, 66, Limes Grove, Lewisham, P. E., 
gentleman. No initial public issue. The number of directors is not to be less 
than three nor more than 10. The subscribers are to appoint the first; 
remuneration as fixed by the company. 
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Charing Cross Syndicate, Limited (73,293).— This company 
was registered on April 8rd, with a capital of £10,000 in £1 shares, to apply for, 
promote, or obtain Acts of Parliament, orders, and authorities relating to the 
incorporation of a company or companies for the construction of underground 
or overground railways or tramways (to be worked by electricity or otherwise), 
light railways, aod other projects and undertakings, to adopt an agreement 
with the London and Provincial Electric Construction Company, Limited, to 
construct, equip, and work by steam, electricity, cable, or other mechanical 
power any railways and tramways, and to manufacture and deal in omnibuses, 
motor cars, carriages, electrical and other appliances, &c. The first subscribers 
(each with one share) are:—A. R. Davy, Combe Edge, Bagshot, gentleman; 
Col. N. L. Pearce, York Mansions, Westminster; C. B. Marshall, York Man- 
sions, Westminster, solicitor; F. A. Leonhardt, Alton Lodge, Carshalton, 
Parli£nentary agent; P. W. Meik, 16, Victoria Street, S.W., civil engineer ; 
C. S. Meik, 16, Victoria Street, S. W., civil engineer; and R. E. Middleton, 
17, Victoria Street, 8.W., civil engineer. No initial public issue. The 
number of directors is not to be less than three nor more than nine; the 
subscribers are to appoint the first; qualification, £100; remuneration as 
fixed by the company. Registered office, York Mansions, 87, York Street, 
Westminster, 8. W. 


Underground Electric Railways Company of London, Ltd. 
(73,376).—This company was registered on April 9th, with a capital of £5,000,000 
in £10 shares, toacquire the undertaking of the Metropolitan District Electric 
Traction Company, Limited, to promote the adoption of electric traction for 
railways, light railways, and tramways in the United Kingdom; to construct 
апа maintain works, buildings, rolling stock, and conveniences for providing, 
working, and maintaiving electric traction, and particularly works for the 
generation, distribution, accumulation, application, and use of electric energy ; 
to acquire any railways, light railways and tramways, or rights in relation 
thereto, to equip thesame with electric or other traction, апі to carry ор the 
business of electricel, mechanical, and general engineers; suppliers of elec- 
tricity for lizht, heat, motive power, and telegraphic, telephonic, and other 
purposes; company promoters, financiers, guarantors, contractors, &e. The 
first subscribers (each with one share) are: — E. 8. Speyer, 7. Lothbury, E.C., 
banker; W. H. Brown, 7, Lothbury, E.C., banker; A. N. Smith, 27, Carlton Hill, 
N.W., clerk; H. G. Leith. 35, Hans Road, S.W., clerk; C. T. Yerkes, Hamilton 
House, Victoris Embankment, W.C., gentleman; W. E. Mandelick, Hamilton 
House, Vic'oria Embankment, W.C., gentleman; and A. J. Kent, 8, Cross 
Road, South Wimbledon, accountant. No initial public issue. The number of 
directors is not to be less than three nor more than seven; the first are to be 
appointed by the subscribers, subject to the right during the first 10 years of 
Speyer Brothers, of London, Speyer & Co., of New York, and the Old Colony 
Trust Company, of Bolton, U.S.A., whilst they or any of them remain members 
of the company, to nominate a majority of the directors for the time being; 
qualification, £1,000; remuneration as fixed by the company. 


F. A. Glover & Co., Limited (73,356).—This company was 
registered on April 8th, with a capital of £10,000 in £1 shares, to adopt ап agree- 
ment with F. A. Glover, for the acquisition of the business of an electrical and 
general engineer car:ied on by the said F. А. Glover as F. A. Glover & Co.,“ 
and to carry on the business of electrical, mechanical, hydraulic and general 
engineers, &. The fir-t subscribers (each with one share: are:—F. A. Glover, 
97, Queen Victoria Street, E.C., electrical engineer; A. Glover, Elmstree, 
Forest Hill, S.E., engineer; R. Н. Hayne, 97, Queen Victoria Street, E.C., 
electrical engineer; T. Jacob, #7, Queen Victoria Street, E.C., electrical engi- 
neer; S. W. Duttson, 15, Fish Street Hill, E.C., merchant: Н. L. Duttson, 15, 
Fish Street Hill, E C., merchant; and H. M. Armitage, 97, Queen Victoria 
Street, E.C., clerk. No initial publie і-впе. The nnmber of directors is not to 
be less than two, nor more than five; the first are A. Glover, F. A. Glover and 
Н. Н. Hayne; qualification, 4:0. Registered office, 97, Queen Victoria 
Strect, Е.С. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


— — 


Westminster Electric Supply Corporation, Limited (27,061). 
— This company’s annual return was filed on March 19th, when 109,520 ordinary 
and 28,141 preference shares were taken up out of a nominal capital of £800,000 
in 110,000 ordinary and 50,000 preference shares of £5 each (increased from 
£550,000 to £800,000 in December, 1901). £5 per share has been called up on 
the ordinary and £2 103. оп the preference shares, resulting in the receipt of 
eer DUOC T in addition to £28,540 paid in advance. Mortgages and charges 
= ,000. 


Peto & Radford, Limited (51,387) — This company’s annual 
return was filed on March 20th, when 6,500 shares were tak-n up out ofa 
nominal capital of £10,000 in 10,000 shares of £1 each. £1 per share has been 
called up on 2,000, resulting in the receipt of £2,000. £4,500 is considered as 
paid. No mortgages or charges. 


Morley Electrical Engineering Company, Limited (52,358). 
—This company's annual return was filed on March 10th, when 1,524 shares 
were taken up out of a nominal capital of £5,000 in 5,000 shares of £leach. 41 
has been called up on each of 504 shares, resulting in the receipt of 4501. 
£1,020 is considered as paid. Mortgages and charges —£1,000. 


CITY NOTES. 


Brush Electrical Engineering Company. 


Токо Vaux OF HARROWDEN presided on 10th inst. at Winchester 
House over the thirteenth general meeting of the above company, 
and in moving the adoption of the report, said it was with great 
regret that they did not find themselves in the position of 
declaring a dividend. They were aware that in consequence of 
the pressure of other business, Mr. J. B. Braithwaite, jun., had 
resigned the chairmanship of the compauy, notwithstanding his 
long connection with it, and there was no doubt that the 
company owed a great deal to the zeal and energy which Mr. 
Braithwaite had devoted to its interests. They had to deplore the 
loss of another director, the late Mr. Slater Lewis, who, unfortu- 
nately, died before he was able to complete the organisation of the 
works at Loughborough—a reorganisation of which the necessity was 
во evident to all of them. Notwithstanding the unfortunate death 
of Mr. Slater Lewis, the Brash Company had continued to devote 
anxious attention to this important work, the fruits of which he 
trusted they would see in greatly improved results. He was happy 
to inform them that Mr. W. L. Madgen had been elected to a seat 
on the board, and that gentleman had now for some weeks been 
actively engaged on the work of the reorganisation of the Lough- 


borough works. Reductions and changes had been made, which 
already had certainly effected economies. They would observe in 


the profit and loss account that there was a gross profit of £61,054 


8s. 10d., which was within £700 of the figure at which it stood 
in the previous year. As a matter of fact, if they analysed 
the items, this figure was really better than that of last year. 
In the first place, £3,000 less was brought into the account 
than in the previous year—only £1,500 was brought forward 
that year, in place of £5,000 brought forward in the previous 
year. Then the gross profit on trading was 452, 142, which 
was £2,000 more than for the 12 months ending 1900. With 
regard to their financial profits—he meant those which were 
obtained from interest on securities and sales of securities—the 
items were just £800 more than in the preceding year. Now they 
were £7,303 15s. 11d., and in the previous year they were 
£6,496 98. 6d. It would thus be seen that the falling off in the 
gross profit was entirely due to the smaller amount brought forward. 
To pursue the subject further, there were still one or two items 
which could, had they been brought into this account, have given it 
a better complexion. There was a matter of £1,000 or £1,200 profit 
on the Australian branch for the year, which, although actually 
earned, had not been taken credit for, as the certified accounts were 
not received in time to be included. They had also made certain 
additions to holdings in other undertakings, and although the 
undertakings were all of a sound and progressive character, yet it so 
happened that that year in one of the most important of them the 
dividend had not been declared, and consequently it would have to 
be included in the next year’s accounts. Meanwhile about £60,000 
had practically brought no interest into the balance-sheet, although 
it was really earning money, and was likely to give a good profit 
next year. They were in the position that their capital account 
was £117,000 higher than last year, and the interest on a large por- 
tioa of this money, although accruing, was not yet in their pockets. 
There were various other items in the profit and loss account to 
which he need not draw their attention, but there were one or two 
items, which he would call abnormal items. The damage caused 
by the flood 15 or 16 months ago cost them £888 for repairs, 
and that was an item they trusted they would not 
have again. There was also an item of £500 paid to a 
director for special services rendered, which was really the 
allowance paid by the purchasers of an undertaking sold by them at a 
substantial profit toa director, who was also a director of the Brush 
Company, for past services, and as compensation for loss of office. 
Strictly speaking, the amount should have been paid direct by the 
purchaser, and should not have appeared in the accounts, but inas- 
much as the money was first received by the Brush Company, it was 
necessary to refer to it in the accounts. They had also paid £407, 
being the remainder of cost of redeeming £16,290 second debenture 
stock, and that would not occur again. Further, they bad written 
off £2,593, being a portion of the expenses of the new share issue. 
The board proposed to write off the remainder of these expenses, 
which came to about £4,000, in the next two years. They had 
carried £6,500 to depreciation reserve fund, as against £5,000 last 
year, and the fund now stood at £25,606, which the board felt was 
by no means excessive, for, in these days of severe competition, 
machinery, and especially machinery of engineering works, quickly 
became obsolete. If they were to compete successfully, they must 
bave the newest and best, and must be prepared from time to time 
to throw out of ure machines which, although not worn out, were 
unable to turn out work as economically as new and better machines 
ia the shops of their competitors. The board would like to see the 
reserve fund substantially increased. Coming to the general reserve 
fund, they had placed £8,500 to that, and he might tell them that 
that question was receiving the most anxious and exhaustive con- 
sideration at their hands. The prospects of the Brush Company 
were good.  Closely associated as they were with some of the 
most prominent electrical undertakings ia the country, the demand 
for their manufactures must be constant and increasing, and they 
hoped by exercising strict economy, and employing the best men 
available, they would be able to earn a full dividend on the pre- 
ference shares and a fair dividend on the ordinary sbares. But the 
board were most anxious not to inaugurate their policy by dividing 
profits up to the hilt. They possessed no general reserve fund, 
although in the articles of association it was clearly contemplated 
that such a fund should exist. It was of permanent importance that 
the nucleus of such a fund should be formed at once without delay, 
aud the board earnestly aud confidently trusted the shareholders 
would give them their full support. The attention of all mast have 
b:en drawn to the auditors' certificate with regard to the items of 
patents and goodwill which had stood at £181,397 8s. 9d. for the 
last five years. The board had given, and were giving, the most 
earnest consideration to these items. They were quite as much 
alive as the auditors to the importance of that figure in the balance- 
sheet, but they were not yet prepared to make any recommeudation. 
It was, however, in common with other matters affecting the pros- 
perity of the company receiving their careful attention. On the 
whole the prospects of the electrical manufacturing industry were 
good. There were many tramways and tubes in contemplation or 
under construction, and one of the big railway companies was 
applying for leave to change from steam to electricity. The pro- 
bability was that the demand for all electrical equipment would go 
on increasing, with the result that they would find their wcrks, 
which were in good working order, fully occupied in meeting the 
demand. | 

Mr. J. S. Raworrg, in seconding the motion, said that having 
been associated with the company for 16 years as chief engineer 
and member of the board, he endorsed every word uttered by the 
chairman as to the present strong position of the company and the 
prospects of future success. 

Mr. Кміант said he would be glad to know when the position of 
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the preference shareholders was going to be considered by the 
board. He pointed out that in the past, owing to the declaration 
of interim dividends on the ordinary shares, it had been found 
at the end of the year that there was not sufficient to pay the 
preference shareholders in full, and he suggested that the board 
should consider the question of making the preference shares 
cumulative. 

Mr. S1sLey remarked that £80,000 had been expended in the last 
two years on buildings and plant, and he would like to know where 
the profit they were told would result from that expenditure was. 
It either seemed that the expenditure was unnecessary, or else the 
management was unable to produce the profit that was desired. 

Mr. Conway alluded to the auditors’ remarks on the figure of 
£181,000 being placed on goodwill and patente. It seemed to him 
rather vague, and he asked what was the estimate the board really 
placed on the items. The value might be nothing, and he did not 
see why it should come into the balance-sheet at all. 

Mr. RoLAxp said that, having been a shareholder six or seven 
years, be could not help viewing the present position with dismay. 
He would like to know the real relationship to the British Electric 
Traction Company, for in his own mind he could not help 
associating the present position of affairs with such relationship, for 
they seemed to be going down year after year. He would like to 
know if the Brush Company had been underwriting shares for the 
British Electric Traction Company; and if they had, he should 
object to it. He did not grumble at the figures as they were 
presented, because he was not an expert; but he looked at the 
matter from the ordinary point of view of an investor who, putting 
money into a go-ahead industry like the electrical industry, 
naturally expected to get bigger dividends as ycars went on, instead 
of getting nothing. 

Mr. W. Bowen remarked that he would like to know if American 
methods were being introduced, and pointed out the fluctuations in 
the Stock Exchange quotations of the company's shares, prior to the 
publication of the report, which certainly showed that there was a 
leakage of information somewhere. With respect to the auditors’ 
certificate, it seemed that these gentlemen told them something 
which they had known for five years, although now they were forced 
to bring it forward owing to the passing of a Bill by the present 
much-maligned Government. It wasamusing to notice the way in 
which the goodwill and patents were estimated at £181,397 8s. 9d , 
and he would like to know if the goodwill of the company was 
represented by the 8s. 9d. Tren the shares and debentures were 
valued down to 16s. 10d., but the auditors said they did not know 
what they were worth. He suggested that there should be clean 
finance, and that a lot should be knocked off the patents, and the 
shares and debentures should be put down for what they were 
actually worth. 

Mr. Еми GarckKE said he was the managing director of the 
British Electric Traction Company, which had been referred to, 
and some of them would recollect that 10 years ago he was the 
manager of the Brush Company. He regretted that the company was 
not now in the position in which he left it. He believed, however, 
the company had something good to look forward to. The company 
wasa very old one, and was started in the very early days when 
electricity was in its infancy, and he remembered that during the 
eight years that he had the management of it, it was very difficult 
to keep it alive at all All the other electrical companies 
went into liquidation, and the Brush Company alone survived. 
He thought, however, that the time was undoubtedly coming when 
their hopes would be realised. He represented companies which 
had an interest of something like £100,000 in the company, and 
spoke with a sense of considerable responsibility when he said that he 
was thoroughly satisfied with the report, and he sincerely hoped 
the meeting would give the board unanimous support, because they 
had had the courage to come before them with an unfavourable 
report; it was most important that bodies of shareholders 
should not discourage boards of directors from coming before them 
with a plain unvarnished statement with regard to the position. 
He thought that in itself was the best augury of the success they 
would achieve in the future. He felt thoroughly satisfied with the 
way the directors had put the position before them rather than if 
they bad squeezed every penny from the revenue account to pay 
additional dividends. The balance-sheet showed that last year they 
had a considerable amount of liabilities. During the year addi- 
tional capital had been raised to remove these liabilities and put 
the company upon a stronger basis and by reason of that addi- 
tional capital they could not pay the same dividend as before out 
of approximately the same profits. What was the position now ? 
They had practically exhausted every means of raising fresh capital. 
They had first and second mortgage debentures, and they had prac- 
tically no other means of raising additional capital, and he asked 
if it was prudent under these circumstances to divide up to the hilt 
aud leave the company without the means of carrying on its busi- 
ness. One gentleman had asked what the relations were between the 
company andthe British Electric Traction Company. When he became 
associated with the British Electric Traction Company, who were 
large buyers of apparatus, he naturally felt an interest in the old 
company, and whenever it could be done without any prejudice to 
the interests of hia shareholders, he turned orders in the direction 
of the Brush Company. It was his desire to continue to do so. 
Those relations led the directors of the British Traction Company, 
who were large buyers, to see if it was not possible to obtain an 
interest in the Brush Company, aud the result was tbat shares were 
exchanged at the then market price, and in pursuance of the same 
view the British Electric Traction Company subsequently under- 
wrote £50,000 capital for the Brush Company at par. He confessed 
that he would probably have some difficulty in justifying that 
transaction to the shareholders of the British Electric Traction 
Company, but his company had increased their holding in the full 


confidence that in time it would prove a good investment. With 
regard to the question asked as tothe Brush Company having 
underwrittcn shares in companies promoted by the British Electric 


Traction Company, he knew of nothing of the kind having been 


done; but it had been done in the case of one company in which 
both the British Electric Traction Company and the Brash Com- 
pany were jointly interested, and in this case the company was a 
large buyer. As to the questions asked regarding goodwill, his 
feeling was that accountants and auditors would differ very much 
as to the correct way of stating that item in the account, and, after 
all, the strict business view was that the goodwill of a business 
was worth what that business would yield. There were many com- 
panies with a goodwill largely in excess of that of the Brush Com- 
pany, but it was not written down because the earnings of the 
company were sufficient to pay a good dividend upon the capital 
represented by that goodwill and so long as the capital was 
remunerative there was no harm whatever in allowing it to 
stand at the figure it did. It was only when an undertaking 
ceased to make a fair retura that the question of goodwill arose, 
and it was in that sense he took it that the auditors had referred to 
it now, althovgh apparently they had not done so on former 
occasions. He thought it was too early for the present board to 
form any opinion on that matter, and they ought not to be asked 
to commit themselves to any policy witb regard to it. 

After several other shareholders had addressed the meeting, the 
CHAIBMAN said that Mr. Garcke had answered many of the points 
raised, and Бе need not refer to them. It would be impossible to 
make the preference shares cumulative without altering the articles 
of association. With regard to the new buildings and plant, they 
had already produced better results, and hoped to produce better 
still. It was impossible to manufacture economically unless they had 
the bert plaut, and if they could not do that, they could not compete 
against others. Reference had been made toa matter the board 
deeply deplored—the selling of shares on the Stock Exchange. The 
board were utterly unaware that anything of the sort was being 
done, and they had no means of knowing who did it. Very earnest 
and careful consideration had to be given to several questions, and 
the probable fact was, that people who were accustomed to see the 
report issued earlier became suspicious of the delay, and thought 
there was something a little unfavourable. Hal any gentleman 
anything definite to tell them? 

After further remarks, Mr. Conway wished to know if any fresh 
вһагев had been issued since the issue of preference and ordinary 
shares was made to the shareholders share for share. 

The CHAIRMAN said that since the issue referred to by Mr. 
Conway fresh capital was necessary, and the old board came to the 
decision that the best arrangement. which could be made was to get 
the British Electric Traction Company to take the whole of the 
remainder of the preference shares on condition that they took 
25,000 ordinary shares of £2 at par. At that time the ordinary 
shares stood at from 17 to 18, and although he and the majority of 
the present board had nothing to do with the arrangement, he 
thought the old board had done the best for the company, and he 
did not see how the money could have been raised in any other 
way. He certainly could not agree to disclose the volume of trade, 
as it would be a suicidal policy. As to the investments they could 
not get at the value, because they were not quoted. They had 
realised one undertaking in the past year at a substantial profit, 
and they hoped that year to do the same. It would be no good for 
them to depreciate the value of the securities in the eyes of the 
public. 'The board did not defend the mixing up of the goodwill 
and patente, and the matter now had their serious consideration. 

The report was then put and carried with four dissentients. 


Calcutta Electric Supply Corporation. 


Тнк directors’ report to be presented at the annual meeting at 
Winchester House, on Thursday, May Ist, at 2 p.m., reads as 
follows :— 

* The directors beg to submit the annual statement of accounts 
and balance-sheet of the compary, for the year ending Deceinber 
31st, 1901, and bave pleasure in again congratulating the share- 
holders on the successful result of the year's working. The number 
or units of electrical energy sold during the year were 962,958, com- 
pared with 412,950 for the preceding year. The gross revenue from 
all sources amounted to £23,248 193. 9d., compared with £11,147 
158. 8d., the working costs were £14,602 18s. 2d., compared with 
£8,252 17s. 4d., and the result of the year's operations was a net 
profit of £8,646 1s. 7d., compared with £2,894 18s. 4d. Exchange 
is calculated at 1s. 4d. per rupee. At the general meeting last year 
the shareholders adopted the suggestion of the board to deduct 
£2,500 from the profit and loss account as a provision for repairs 
and renewals, and the directors have this year deducted £5,000 
from the years account for the same purpose. The amount 
expended during the year in repairs and reuewals aud in the 
purchase of spare parts was £1,900 103. 8d , the whole of which has 
been debited to the renewal fund account, leaving a balance carried 
forward of £5,599 Эз. 4d. То the net protit ої £8,646 1s. 7d. bas to 
be added £219 1s. brought forward from last year, and £151 14s. 1d. 
interest on deposits at bankers, making a total of £9,016 16s. 8d., 
and after deducting interim dividend paid on November 4th last, 
there remairs a balance of £5,822 ба. 3d. availalie for distribution. 
The directors propose to pay a final dividend fur the half-year at 
the rate of 7 per cent. per annum on the paid-up sbare capital, 
making, with the interim dividend, 6 per cent. for the year, and to 
carry the balance, £202 Өз, 2d. forward. During the past year the 
board have issued 10,0C0 additional shares at the price of £G per 
share, the premium on the issue, £10,000, being placed to the 
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reserve fund, which now amounts to £15,000. The board have 
invested £9,900 of this amount partly in consols and partly in 
railway preference shares. The capital expenditure during the year 
amounted to £62,372 14s. 8d., the largest proportion, £37,322, was 
in mains, £12,067 in machinery and tools, and £4,038 on buildings. 
The total amount of expenditure at December 31st last was £180,639 
3s. 4d. The directors have taken advantage of the presence of Mr. 
A. H. Preece, M. Inst. E. E. (who was visiting India), to inspect and 
report on the company's installation, and his report is eatisfactory. 
It is proposed, during the current year, to carry out large extensions 
tothe mains which will involve considerable additional outlay. The 
new station in the Alipore district has been erected, and the equip- 
ment is nearly completed. The station was opened onMarch Ist. 
Application has been made to the Government of Bengal for a 
license to supply the Howrah district, which is on the side of the 
river, and as the consent of the municipality has been obtained, 
no doubt the Government license will be granted in due course. 
Owing to the increasingly heavy load in the northof the city it is 
in contemplation to erect a third generating station at Cossipore. 
During the year 1901, 292 additional houses have been connected to 
the mains, the total number of consumers being now 880, and the 
equivalent of 8-с.р. lamps at December 31st, 58.284 as compared 
with 28,748 at the end of the previous 12 months. The running of 
the station has been good. There have been some breakdowns on 
the mains which have given the directors much concern, but it is 
confidently expected that with a few alterations in matters of 
detail the difficulties will shortly be overcome. In accordance with 
the articles of association, Mr. P. V. Luke, C.I.F., retires from the 
board of directors by rotation, and, being eligible, offers himself for 
re-election. The auditors in London, Messrs. J. H. Duncan & Co., 
chartered accountants, and in Calcutta, Messrs. Lovelock & Lewis, 
also offer themselves for re-election.” 


Ferranti, Limited. 


THE first general meeting of this company was re'd at the offices 
on April 3rd, Mr. S. Z. de Ferranti presiding. 

The CRAIMAN said that the report showed that only £1,700 was 
to Ъе paid to the ordinary shareholders, but this must be noted in 
conjunction with the fact that £8,215 was paid to the old company 
as interest on the purchase price. Of the sum paid in interest, over 
£4,000 went to the ordinary shareholders of the old company, and 
that sum, together with the £1,784 paid to the ordinary share- 
holders of the new company, makes in all an amount equal to 6 per 
cent. paid on the ordinary shares of the company for the year. If 
it had been their policy, which it was not, to pay out all the moneys 
available, they could have made this either 10 or 11 per cent., for 
tbere was a balance of profit of over £5,C00 partly carried to reserve 
account, and partly carried forward. It was the intention of the 
directors to deal with the accounts in such a way that they might 
consider themselves always on the safe side, and in paying to the 
ordinary sbareholdera ар amount equal to 6 per cent. they thought they 
were perfectly safe to continue to pay this, and they had reason to 
hope that they would increase it. Another strong feature in the report 
was the very large proportion of revenue devoted to the upkeep 
and depreciation of plant. They bad written down the value of 
the plant to the extent of £5,800 while spending £3,700 in repairing 
and renewing it, and during the past year had actually reconstructed 
and modernised a number of their machine tools. 
capital, the prospectus was issued in July, hoping to obtain £120,0C0 
in preference shares. They only got 460, 000 subscribed, but the 
whole sum asked for could have been profitably employed in the 
business. He was assured, however, that, in a certain measure, 
they might consider themselves fortunate in having obtained the 
money they did, the very depressed state of the money market 
generally at that time making it extremely difficult to raise money. 
However, with the satisfactory accounts, and with the prospects 
which they had, and the orders at present in hand, there should be 
very little difficulty in getting the capital which they certainly felt 
the want of, and which should enable them to go ahead and expand. 
That there was room for, and a scrious demand for, this expansion 
he was convinced. Great resources are now being utilised to develop 
the electrical industry in this country, and a great increase of pro- 
duction will result therefrom ; but he was satisfied that the increase 
of electrical enterprise would be so considerable in the near future, 
that the supply would not do more than meet the demand. The 
work done by the company was nearly all of a special nature, at d 
on the specialities that they were dea:ine with they could more 
than hold their own in the face of competition. They had requested 
Mr. Scott Lings—and he had consented—to join the board. That 
gentleman helped in the reconstruction of the company, and to have 
him on the board would be а source of strength to the company 
financially. In order to make room for Mr. Lings, the number of 
directors beiog limited to five, and also for some further strengthen- 
ing which they deemed advisable, and for which they expected the 
opportunity soon to arise, it was necessary for two of the present 
directors, Messrs. Day and Del Rivo, to retire. They were not in 
any way losing the benefit of their services, as they would retain 
their respective positions in the company. In view of this altera- 
tion in the directorate, which had hitherto been not only & board 
of directors, but in a minor degree a committee of management, they 
felt it a nece:sity that the central control of the business should be 
vested in опе man, subservient only to himself (Mr. Ferranti) as the 
managing director of the company. It had therefore been decided 
to appoint Mr. A. B. Anderson, who was at present one of their 
directors, and who had been for the past 10 years a valuable servant 
of the company, to the position of assistant managing director. 

The report and balance-sheet were unanimously adopted. 


With regard to ' 


Babcock and Wilcox, Limited. 


AT the mectiug held at Cannon Street Hotel on Tuesday, Mr. JOHN 
DEwRANCE said that the amount of profit was very similar to that 
of the previous year. Last year was one of considerable anxiety, 
and he thought that the staff had done extremely well. They 
looked forward to the present being a better year. Their order 
sheet was very satisfactory, and they saw nothing but the promise 
of progress. A great deal had been done to improve the premises 
and plant at Renfrew. The electrical driving installation had been 
set to work, and great care had been given to improving the method 
of manufacture. 

Dividends were declared for the half-year énded December 31st 
last as followa:—At the rate of 3 per cent. on the preference shares, 
and at the rate of 9 per cent. on the ordinary shares; £45,000 was 
transferred to the reserve fund, £25,000 to the dividend equalisation 
fund, and a balance of £17,446 carried forward. 


Guildford Electricity Supply Company. 


THE annual meeting was recently held at Guildford, Dr. F. R. 
Russell presiding. 

The report for the year 1901 showed that not only had there been 
a gain in gross revenue of £515, but a decrease of no less than £377 
in expenditure, notwithstandinz an increased output of over 20 
per cent. The total gross profit was £960 19s. 3d., which was equi- 
valent to 4 per cent. on the total capital of the company, including 
loans in use during the year. Considerable improvements had been 
made to the machinery during the year, chiefly in the direction of 
fuel-saving apparatus. All the temporary sheds had now been 
removed, and substantial and well-lighted buildings erected, which 
would hold а)1 the machinery the company was likely to want for 
some years to come. The revenue account showed expenditure as 
follows :— Generation of electricity, £1,134 4s. 2d. (including fuel 
£814 7s. 9d., wages and gratuities at generating station £175 3s., 
repairs and maintenance £10? 1s. 9d.); distribution of electricity, 
£13 99. Id.; rates and taxes, £87 5s. 10d.; management expenses, 
£258 6s. Gd. (salaries of managing engineers, secretary and ac- 
countants £200 15s.); law expenses, £23 15s. 4d.; depreciation, 
£119 8s. 7d.; insurances, £17 6s. 8d.; total expenditure, £1,653 
16s. 2d. The receipts included :—Sale of current per meter at 7d. 
per B. T. U., less discounts, £2,192 88.; rental of meters and sale and 
repair of lamps and other apparatus, £188 1s.; rents, transfer fecs 
and miscellaneous, £114 17s. 10d. ; total receipts, £2,495 бв. 10d. ; 
The balance carried to net revenue account was £841 Os. 10d., 
which was allotted at follows:—To balance from last account £183 
10s. 2d.; interest on debentures accrued due to date, £286 
13s. 5d. ; ditto on temporary loans, £264 2s. 11d. ; balance carried to 
balance sheet, £107 4s. 2d. The depreciation fund account, in- 
cluding the £119 8s. 7d. brought from revenue account, amounted 
to £400. 

The CHAIRMAN remarked tbat there was an improvement both in 
the amount received for current and in the expenses. The coal bill 
bad diminished both from tbe coal being cheaper and also because 
of the very exceilent cells they had got in, which had been a great 
saving to the company. They bad now also put in condensers and 
other coal-saving machinery, which he hoped wou'd enable them 
still further to reduce the cost. After a great deal of discuasion the 
board had decided not to raise the price of the current this year. 
They felt that it was necessary now tbat a dividend should be paid 
on the ordinary shares. They had had to raise capital by means of 
debentures at a very high rate of interest, and it had, therefore, up 
to the present been impossible. He proposed that the accounts he 
adopted. 

Mr. ASHER seconded the motion. 

Strong criticisms of the affairs of the company were passed by 
Mr. L. Ellis, Mr. W. R. Emery aud Mr. H. Feuntum Phillips, and 
these were replied to by the chairman and by the managing engi- 
псег (Mr. J. M. V. Money-Kent). 

The report was adopted. 


Buenos Ayres and Belgrano Electric Tramways 
Company. 


THE report for 198], to be submitted at the meeting on the 17th 
iust., states that the total receipts amounted to £147,212, and total 
expenditure to £87,712, leaving a balance of £59,500. This balance, 
with the amount brought forward from last year (£1,474), has been 
carried to net revenue account. After providing for debenture 
stock and other interest, and placing £3,000 to the credit of 
renewal funds, and setting aside £2,500 as a provision for pending 
compensation cases, there remains a balance of £31,851 at the credit 
of net revenue account. An interim dividend of 3s. per share on the 
“А preference shares was paid in October last, and the directors 
now recommend the payment of a further 3s. per share, making the 
full dividend of 6 per cent. on these shares for 1901. An interim 
dividend of 3s. per share on the “ B" preference shares was also 
paid in October last, and the directors now recommend the payment 
of the balance of 3s. per sbare, making the full dividend of 6 per 
cent. on these shares for 1901, together with a further dividend of 
7 per cent., or 7s. per share, on account of arrears of dividends on 
these shares. Deducting these dividends now recommended, 
amounting altogether to 108. per share, or 10 per cent., the arrears 
on Ње “В” preference shares will amount to 7s. 6d. per sbare, or 
7$ per cent. The foregoing dividends on both classes of preference 
shares will absorb £19,750, leaving a balance of £1,976 to be 
carried forward to next account, 
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Stock Exchange Notices, — The Committee has 
appointed a special settling day as under:—Tuesday, April 29th. 
Charing Cross and Strand Electricity Supply Corporation, Limited. 
— Further issue of 20,000 ordinary shares of £5 each, fully paid, 
Nos. 50,001 to 70,000; and 20,000 44 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos. 50,001 to 70,000. 
Electric Lighting and Traction Company, of Australis, Limited.—- 
£75,000 5 per cent. debenture stock; and a further issue of 10,000 
‚6 per cent. cumulative preference shares of £5 each, fully paid, Nos. 
20,001 to 30,000, and has ordered the same to be quoted in the 
Official List, also City and South London Railway Company.— 
£150,000 5 per cent. perpetual preference stock, 1901. 


Indo-European Telegraph Company.— The board, 
after adding £5,000 to the reserve fund, recommend the payment 
of a dividend for the six months ended December 31st, 1901, of 
17s. 6d. per share, making with the interim dividend already paid 
б per cent., and a bonus of 20s. per share, both free of income-tax, 
in all 10 per cent. for the year. The dividend and bonus will be 
payable on and after May 1st next. 


Globe Telegraph and Trust Company.—A quarterly 
interim dividend, payable on and after April 30th next, of 3s. per 
share on the preference shares, less income-tax, and of 28. 6d. per 
share on the ordinary shares. The transfer books will be closed 
from 22nd to 29th inst. 


South London Electric Supply Corporation.—The 
poll took place on Tuesday on the question of the election of Mr. 
Atherton to a seat on the board, with the result, as we are informed, 
that the election of that gentleman was passed by a majority of 
14,072 votes. 


British Insulated Wire Company.—The report to be 
submitted at the meetiug on the 23rd inst., states that the gross 
profits for the year amount to £106,427, to which must be added the 
balance brought forward, making a total of £113,191. Negotiations 
have been in progress for some time past for a union of interests 
with a strong and successful company, carrying on a business which 
is, in the opinion of the directors, well suited for working in unison 
with this company’s business, to the great advantage of both. 

The directors have recommended a dividend at the rate of 10 per 
cent. per annum for the past half-year on the ordinary shares, 
making 10 per cent. for the year. 


TRAFFIC RECEIPTS. 


Blackburn 
llth were £609; 
to date, £9, 818; : 
Miles of track open, 1 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
April 12th were 4254; corresponding week last year, £706; decrease, 
Еа Total receipta to date, £3,828; corresponding period last year, 22,978 ; 
norease, £350. 


Bristol Tramways and Carriage Company. .—The receipte for the week ending 
April llth were £4,042; corresponding period (Easter week) last year, 


£5,060; decrease, £1, 006. 

Central London Railway.—The receipts for the week ending Apri! 12th were 
£6,720; corresponding week last year, £6,652; increase, £68. Total 
receipts to date, £99,195; corresponding period last year, £91,541; in- 
crease, £7,654. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
April 18th were £2,981; corresponding week last year, £1,983; increase, 
4978. Total receipts to date (15 weeks), 444, 788; corresponding period last 
year, £30,190; increase, £14,543. Miles open, 6}; ! ast year, 43. 


British Electric Traction Company.— Tbe following returns are issued of tbe 
undertakings of this company for the week ending April 4th :— 


tion Tramways.—The receipts for the week ending April 
ding week last year, £921; decrease, £312. 'Total 
nir па. period last year, 25,009; increase, £1,309. 


ee 


Comparison 
with corres- ME 
ne ponding week "y 


Aggregate. 


Company. ot T 
р y £ of last yenr. weeks. Amount. Inc. or Dec. 
+ | = 4 + — 
| £ | £ £, £ 

Devonport* .. | 415 — — 13 5,151 — — 
Dudley - S'ourbridge 1, 15 (006 — 18 8,765 2,087 , — 
Gateshead: . | 755 — — 131 8,506 = 
Greenock-Pt. Glasgow. n4l , 851 pos 131 5,064 2,795 — 
Hartlepool .. А 350 140 - 11 2,483 171 ' — 
Kidderminster e 193] . 9 ' — Il 1,315 | 214 — 
Merthyr^ T .. 808 — — 181 2,014 x: — 
Middleton? 405 — — IE 524 - — 
Oliham A ов S0 637 | 106 — 134 6,994 147 — 
Poole’ .. . . 8523 — — L5 2,032 -- — 
Potteries a .. . 1,686 267 — 134 18,344 920 — 
Southport . 354 222 | -> 1х 1,978 574 | — 
South Stafford hire! ' 1096 498 | — lal 9,828 946 — 
Swansea 85 НТ 161 — 133 5,50 , 655 — 
''aunton * s а 91 ~- — 18 717 — — 
Tynemouth? .. 3^0 133 | — ni 2,629 | 221 — 
W olverhampton Dist. 251 200 | — 133 | — 


1.778 


* Not in operation last vear, 1 Partly steam. 
‚ Comparison from March 18th only. 


Dover Corporation Tramways. — The receipts for the week ending April 
12th were £175 15s. id.; corresponding week last year, £252 9s. 111d. ; de- 
crease, £70 lis. 4d. Total to dace, 42.611 10s. 6а. ; corresponding pericd 
last year, £2,472 28. 2d.; increase. £139 ss. Jd. Miles of track open, 8, 
Car miles run, 1902, 5,132; 1901, 5,097, Number of cars, 1902, 12; 1901, 11. 


| 


Dublin United Tramways Com pentes —The receipts for the week ending April 
llth were as follows:—D. Co., £8,484 9s. 8d. ; D. B. D. Co. £760 63. 114.; 
total, £4,244 165. 17а. ; corresponding week last year— D. U. l. Co., £1 924 
114. id.: b. 8. D. Co., 41 ,213 23. 10d.; total, £5,087 11s. 2d. (Faster week and 
Spring Show, 1900); decrease. 2792 l7s. 7d. ; aggregate n date, [54,44 
lHa, ud Pai year, 425,780 63. 7d.; increase, £3,104 8e. ld. Mileago 
wor 


Glasgow Tramways.—-For weck ending April 12th, 1902, £10,995 27s. 3d., com- 
pared with £8,790 6s. 6d. for the corresponding week last year. 


Liverpool Overhead Railway. — The receipts for the week ending Арі! 
18th were £1,507: corresponding week last year, £1,871; decrease, £364, 
Total to date 220, 996: corresponding period last year, 222.684; decrease, 
£1,688. Miles open, 6 miles 57 chains. 


STOCKS AND SHARES. 


Wednesday Evening. 
BupaET Day passed and gone, the Stock Exchange knows the 
financial worst that will have to be faced for at least six months to 
come. "House" opinion puts Sir Michsel's effort down as 
essentially commonplace, and almost the only stock to be materially 
affected is Consolas, which have fallen on the coming of the 32 
million pounds loan. 

The Home Railway Market, however, has suddenly developed 
strength, and its unexpected cheeriuess is leading to inquiries for 
electrical stocks, Central London issues being the best feature. 
Supply descriptions are better upon influential buying. In the 
Telegraph section another wave of depression has put in an appear- 
ance, and amongst Miscellaneous varieties, a sharp fall has 
silhouetted Electric Constructions against an otherwise colourless 
market. 

We have on several occasions referred to the advent of a large 
Welsh power company, and the skeleton prospectus shows that this 
South Wales Electrical Power Distribution Company, Limited, has 
ashare capital of £750,000 divided into 75,000 shares of £10 each, 
with power to issue another 4 million Debenture stock. Its 
objects are tersely summed up in the opening words of the 
prospectus: “This company was incorporated by Act of Parliament 
for the purpose of providing and distributing electric energy in the 
County of Glamorgan and all that portion of the County of Mon- 
mouth lying west of tre River Usk, this comprising the noted coal- 
tield of South Wales.” The prospectus goes on to state that thie 
above-mentioned district has an area of 1,034 eq. miles, a population 
of over a million people, besides some 2,400 collieries and factories. 
Allowing 5 per cent. interest on the Debenture stock, a profit of 
8 per cent. is estimated on the shares which it is proposed to issue. 
Of course, the proposition may undergo alteration before it is 
offered to the public, and any present comment would obviously be 
premature. 

Electrical supply descriptions are a good market, and a lot of 
business is doing in shares of those companies working within the 
Metropolitan area. Westminsters, Bromptons, “Jimmies” and 
Metropolitans all show advances. Edmundson’s are } up, and 
South Londons have risen to 3. County Ordinary and Preference, 
although displaying no quotable change in price, are freely 
changing hands. The only decline in the list, curiously enough, is 
in Metropolitan 34 per cent. Debenture, which has dropped a 
point. Of course the demand for Electric Supply shares is attributed 
to June prospects. Under the circumstances it is somewhat 
remarkable that Electric Constructions should be so flat, the price 
having slumped from 12 to 25s. sellers. A bad report is expected, 
and after recent experiences in the Brush and Edison Companies, 
tke market awaits results with anxiety. There has not been much 
strefigth in the shares since the late manager retired, and now they 
are difficult to sell at anything but what holders call a ridiculous 
price. Brush Preference, by the way, are continuing their upward 
career, adding a further 58. to their price this week, but the 
Ordinary are unaltered. 

Central London Deferred is 2 per cent. to the good at 100], and 
the Ordinary has jumped to 1044 upon the investment demand 
springing up in all directions for Home Railway stocks. Great 
Northern and City shares are neglected. Districts are strong at 35 
on the financial support which the powerful firm of Messrs. Speyer 
Bros. is extending to Mr. Verkes's enterprising scheme for putting a 
girdle round the town by linking the four electric railways with 
which his name is now connected. 

Anglo-American Telegraph issues are dull, except the Deferred, 
which is 1 better. The Yankee market is picking up a little 
business, which should be good for the cable companies, but neither 
Commercial nor Submarine stock has advanced. Eastern Telegraph 
Ordinary is weak, although allowance of 1] per cent net must be 


made for the deducted dividend. The Preference is also a fraction 
lower. 

National Telephone Deferred lias been offered to some extent, 
and a fall of ? points isthe result; otherwise the company's istues 
are without tlueruation. The Mise llaneous section is featureless. 
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^ SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Brook Closi Closing | during 
Present Dividends for ud 
— namn. miara were n | Чыр | Wut | meines 
r 
р CREE ic. iyw, | 1901. 
82,300 | African Direct Teleeraph, 4 % Debs e m * |100 | ... 155 .. 99 —13 eg - 13 
25,000 Amazon Telegraph Co.'a shares, Nos. 1 to 25,000 . е 10 iss T isi 33— 44 34— 44 
119, 700 Amason Telegraph 5 95 Debs., "Nos. 1 w 1,450 Red. 4. | 100 T . | 70 — 80 70 - 8? 
| 804,720 Anglo-American Telegraph ... vee "= . Stock 73/6 Y. 61s. | 45 — 48 44 — 47 xd 
,097,640 Do. do. 6% Pref 7 bys . [tock 6 Ф | 6 6% | 8) — 91 85 88 xd 
097,640 Ро. йо. Deferred 8: Jas . [|-tock|£1 7в.| 58.% | 2s. 6} 7 6} 71 
44,000 | Chili Telephone, Nos. 1 to «44,006. . ii га Т 5 415 5 | .. 34 — 4 4j4— 4 
333,300$ Commercial Cable ... х100 18 Ф | ... . 550  160xd|i50 —160 
“141,029: Do. do. Sterling 500 per 4 x Deb. Block Red rer ; . | OF — 96xd| 3 96 
16,000 | Cuba Telegraph re 7 1 17 9% : 925 44 — 54 44 - dg 
6,000 Do. 10 Y Pref. T n^ тт ee u E 13 — 14 13 — 11 
“ 12,931 рне ба Telegraph... С... Ге p T “| ж Ча 1132] ae з — 4 3— 4 
6.000 do 109 Cam Pre. 2 —. 832 9 88 9» 
80,0007 Do. do 14 Ф Debs. s iss M ч М si 98 - 102 251 98 102 
60,7101 Direct United States Cable | uw] a 34% |... 94 103 93— 104 


Direct West India Cable, 4i * ‘Reg. Tek, within ias ' 
101, 3001 Nos. 1 to 1,200, Red. 10 is . |99 -102 99 10? е 
000,000 | Eastern Telegraph, Ord. Stock "T e ея екеу 27 Y .. [125 — 135  |122 - 132 xd| 129 | 123 


„930,807 Ро. 3i % Pref. Btock 85 a . | LOO — | 84 87 83 86 xd} 851] 811 
4432, Do. 4 Ф Mort. Deb. Stock Red e [Jefock| . . dq 10) hA 09 1 74 | 1071 
$00,000 | Eastern ея Australasia, and China Telegraph  .. 10 |717 X L2 - 13: | 124 3} 13 12'§ 
820,0004 Do. 4% Deb. Stoch Stock ies 108 —113 08 — 113 110 985 
Eastern and South Africa n Telegraph, 4 9 Mort, Deb : EV _ c 
$00,000 { Nos. J to $690 red. 190p 100 |58% | -~ | = |98 — 01 | 98 —101 |102} 
200,0007 Do. 4 Ф Reg. Mt. Debs. (Mauritius Bub.) 1—8, oor | 25| .. si . 100 —103 95/1100 —103 “©. Se 
180,227 | Globe Telegraph and Trust ... ves 908 a 10 | 54% | 53% set 81— 94 84 — 94 Bi 8} 
180,042 Do. do. 6 V Prei. 10 . e |o 121 — 134 | 124 — 133 124 12% 
150,000 | Great Northern Telegraph, of Copenhagen Vis „| 10| .. 15% |... | 27 - 29 27 — 29 273 | ... 
Balifas and Bermuds Cable, 44 lst Mort. Debe., , "n 
75,000 | { n ee 1022200 Red.] 1b. 9 -103 | 99 - 103 "E ger 
17,000 Indo-Ewropean Telegraph... 35 1 Y 10 Ф S 35 — 3) 35 — 39 bs is 
100, London Platino-Brasilian Telegrap b, 6 % Debe. ... . | COO}... T .. 100 —1'4 100 104 eee 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 .. 1] 24% | .. " t- 3 i— 4 sa 
RR 492 Do. do. do. 5 9, Pref., Nos. 1 to 86,492 | 5 È " 2 1 — 1 
983,333 National Telephone Pref. Stock  ... kis 100 | 5 5«m|57?,|95 - 99 95 — 99 97 96 
200,000 Do Pref. shares... ue 0s 22. 33 33 | 341— 33 | 33 33 34, : 
1,966,667 Do Def. Stock iat s m 4. | 100, ... GO |61 xd, 60 — 64 FR — 62 59 5 
2,400 Lo. 6 Oum. 166 Pref. ... Je; uw | 6 & 6 6 % 13 — 15 3 15 
15,000 Do. 6 % Cum. 2nd Pref. ... с | 6 of 5 12 — 14 2 - 14 
350,000 Do. 5 P Non-cum. Srd Pref., 1 to 250,00 »|5Ф |5 Б 43 5 43 53 5 41 
- %000,000; Ро. 5 Deb. Btock Red. i Stock] 34% (s 34% | 93 — 96 93 — 96 
80,0001 Do. Deb. Stock Red. * 100 .. | 4 4% 101 —105 |01 195 
171,504 | Oriental Telephone са Elec., Nos. 1 to 171, 504, fully paid 1|5%|69% " — 1 - 1 1 : 
100,000 Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 ... | 100 5 Js 99 —102 99 —102 
11,889 | Reuter's .. 25 " i 2] 8152|59295]| .. 61— 7 6b — 7 ; 
3.803 Submarine Cables Tur... „ber.“ s a. 115 -125 [119 —125 see 
58,000 | United River Plate Telephone m 5 7 SV ids 4i - bè 44 — bł т? M 
40,006 Do. do. 5 LA Cum. pret. Nos. 1—40, 000 5| . ös 8 4&4— 5 44— 5 d i 
179,047: Ро, do. 5% Debs... .. ... [Stoch e |o 102 —105 102 —105 " 5 
155,600 | West African Telegraph, 5 Y Debe... А 100 | ... " . | 99 —101 99 —101 pue 
30,008 | West Coast of America, Nos. 1—90,000 and 59,001—53, 008| 233 РЕ M 3— È i- B e 


160,0002 Do do. 4 % Dets., 1—1 ‚500 gua. by Bras. Bub. Tel. 100 " .. | 99 —102 99 —102 кз m 
307,990 | Western Telegraph, Ltd., Nos. 1—207,930 ... ees ..| 10|7% 17 Ф | .. 112 — 13 12 — 13. 121 | 12 


75,0007 Do do. 5 T. Debs. 2nd series, 1906 s [400 |. a i .. |102 —1(5 1102 —105 8 
48,7771 Do. do. Deb. Stock Rel. 100 " .. |99 —12 | 99 —102 M A 
88,921 West India and Peaking Telegraph ... Ves T 10 f. ss i— 3 à- 1 vss ies 
$4,563 Do. do. do. 6 Ф Cum. 1st Pret. 10 Е ка 5.- 55 | 5 53 » 
4, Do. do. do 6% Cum 2nd Pret... | 10 m m | 35 - 44 34 43 | "A | 
en поп! Ne da 40 5 9. Daba.. Nos. 1 to 1,800 100 | de | e 0 103 0 103 
ELECTRICITY SUPPLY COMPANIES. 
10,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... Vale was jud | ж à— 8 à— 6 з mI 
100,000 Do. 449 1st Deb. Stock, Prov. Certa. | 100 . |100 —104  |100 — 104 Я а 
19,061 | Brompton & Kensington hiec. Lt. Вар., Ora., 101 to 19, 761 516 Ф 6 Ф, 8 % | 8$- 9} 9— 9} ae aie 
20,090 Do. do. 7% Oum. Pref... 5 8- 9% | 9— 94 94 ... 
50,000 Оша Cross and Strand Electricity Варрју ... 5 9 J 9 9% 10 9 | 9 — 10 9 — 10 94 945 
50,000 Do. do. do. do 44% Cum Pref 5| .. " M 5 à 53- AR 513] 58 
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SOME NOTES ON POLYPHASE MACHINERY. 
By A. C. EBoRatt. | 


(Paper read at Manchester, March 25th, 1902.) 


IN the present paper the author presents some notes* bearing on 
the construction and operation of polyphase machinery of standard 
types, a discussion of the latest developments in this branch of 
electrical engineering, such as the compounding of generators and 
the question of asynchronous ger.erators, and other special machines, 
being reserved for future treatment. At the same time, an endeavour 
bas been made to make the paper interesting by giving full construc- 
tional details of certain modern plant of standard design with which 
t :e author is acquainted. | 


STANDARD PoLvPHASE GENERATORS.} 


The experience gained in the construction aud working of large 
polyphase generators during the last ten years has conclusively 
shown that for all heavy work the revolving field type of generator 
is by far the most suitable. Thus this type has been standardised 
by all the leading firms building large slow-speed generators, and it 
may be said to meet all the requirements of modern pract ce. The 
great advantage of having the high pressure armature windings in 
the stationary part, where they can be easily and effectively insu- 
lated, and which avoids the necessity of collecting high pressure 
earrent from slip rings, is the principal reason for this preference, 
bat another great advantage of the type is that the fly-wheel effect 
necessary for the engine is more easily arranged for in the rim of 
tne revolving magnet wheel (supposing a separate fly-wheel is not 
used) than is the case with a rotating armature consisting of a 
spider carrying a heavy laminated core. The mechanical nature 
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loads, due principally to the enormous magnetic leakage of their 
field systems. | 

The failure of the Lauffen type of generator led to the develop- 
ment of the inductor generator, which has also proved quite 
unsucceesful—at any rate, as far as large slow-speed generators for 
power work are concerned. For high speed Шып. of moderate 
size, operating on non-inductive loads, the inherent defects of inductor 
generators are not во apparent, and in the past such machines, 
operating under these conditions, have met with a certain measure 
of success. But the weight of generators of this type becomes 
altogether excessive for the case of large slow-speed machines 
having to work upon inductive Joads, and even then they are far 
less satisfactory than machines of the revolving field class. This is 
on account of the very barmful effects of magnetic leakage in inductor 
generators, and also because of the special feat nres of design peculiar 
to this ty pe of generator, such as half the armature copper remaining 
inactive, aud the large flux densities used in the air-gap and arwature 
core. 

As the inherent defects of inductor generators become less 
apparent at high speeds, such machines can be made a commercial 
success under favourable conditions with regard to this. Thus, 
for use with steam turbines, inductor generators could be success- 
fully employed. In this case, owing to the exceptionally high 
speed of rotation, the number of poles will be small (for standard 
frequencies), and hence the pitch of the poles can be made large, 
resulting in small magnetic leakage; for the same reason the 
number of armature turns will be small, and the pressure drop on 
inductive loads can be kept within proper limits. Again, from 
the mechanical point of view, inductor generators offer several 
advantages in connection with steam turbine work; there are » о 
sliding contacte whatever, and the peripheral speed of the inductur 
(which can be perfectly balanced) can be made as high as that of 
the turbine wheel, if desired. Inthe autbor's opinion, it is only 
in conjuuction with steam turbines that the inductor generator 
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Fig. 1.—GENERAL ARRANGEMENT OF THREE-PHASE FLY-WHEEL GENERATOR WITH EXTERNAL RkvoLviNa FiBLD SYSTEM, 
300—350-Kw. ; 190 volts; 924 revs. per minute; 40 cycles; 52 poles. (Brown, Boverie & Co., Ltd., Baden.) 


of this magnet wheel permits of high peripheral speeds bei: р 
aaa thus reducing the weight required for a given fly-wheel 
effect. 

Modern practice requires that all the field polesshould be wound. 
Alternately wound poles present several disadvantages from the 
point of view of magnetic leakage and dis-ribution of the pole flux, 
while the use of a single central exciting coil (either stationary or 
rotating) is quite out of the question. This construction was 
tried in the early days, notably at Lauffen, but was soon abandoned 
on account of the excessive drop of the machines on inductive 


* The author has avoided detailed reference to those points con- 
nected with the subject which have been comparatively recently 
discussed by him elsewhere. See Howard Lectures, 1901 (Society of 
Arts Reprint) and Journal Inst. Elec. Eng., Part 150, Volume xxx., 
1901. 

1 Mr. Alexander Rothert has recently collected together the data 
relative to the constructton and performance of the large polyphase 
generators exhibited at the Paris Exhibition, 1900, which are of 
considerable interest. The data in question are accompanied by 
criticisms on the individual machines, and by some valuable notes and 
conclusions. See L Eclairage Electrique for November 30th and 
December 7th, 1901. Е 


сап be used with good results—perhaps better than those obtain- 
able with other types of generator—and it is somewhat surprising 
that this type of generator has not yet been tried by steam turbine 
builders. Naturally, great care must be taken with the design; 
magnetic leakage must be reduced to a minimum, not only inside 
the generator itself, but also outside, to the turbine parte, &c. The 
shafts must be exceptionally etiff, and the bearings specially long, 
in order to prevent the possibility of trouble from vibration owing 
to unequal air gaps traversed by the large magnetic fluxes which 
are a necessity for the type. 

With these preliminary remarks, some points connected with the 
construction of polyphase generators of the rotating field type will 
now be considered, large slow-speed fly- wheel type machines being 
more particularly in mind. 

CONSTRUCTION OF THE FIELD SysTEM. 

Both in this country and on the Continent the field systems of 
modern types of alternating current generators arc, as a rule, so 
arranged, that they also provide the fly-wheel effect necessary for 
the driving engine. In the States, however, the standard practice“ 
is to provide a separate fly-wheel alongside the magnet wheel, which 


* Compare the American installations in this country—for 
instance, Glasgow, Central London Railway, Middlesbrough, &c. 
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may or may not be bolted to the latter. The principal advantages 
of the fly-wbeel generator are that the design is very compact (a 
point of some importance when the machine is placed between the 
cranks of a two-crank engine), the shaft and bearings can be made 
lighter, the ventilation is more than sufficient, while, from the 
wstbetic point of view, nothing better could be desired. At the 
same time this type of machine has its disadvantages, especially for 
very large 25-cycle generators. 

With all very large generators (2,000 kw. and upwards) the ques- 
lion of the dimensions of the shaft becomes of great importance, 
as is easily seen when it is considered that the diameter of the 
generator shaft of a 5,000-н р. three-crank engine in the hub will 
be of the order of 32 in. for a 90-ton wheel. In order to keep 
down the size of these shafts to manageable dimensions, it becomes 
necessary to reduce, as much as possible, the weight to be carried — 
tbat is, to operate the magnet wheels at very high peripheral speeds, 
ray, 6,000 to 7,000 fc. per minute, and to reduce the length between 
bearings to a minimum, because tor a given diameter of shaft and 
given weight of magnet whee), the deflection of the shaft is 
approximately proportional to the cube of the distance between the 
centres of the bearings carrying it. Thus, at speeds of the order 
of 75—85 revolutions per minute, the fly-wheel generators become 
tmallin width, and very large in diameter—invariably larger than 
is necessary in order to obtain the best electrical results. For the 
lengths of the iron and copper paths become too great, and the 
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these limits of frequency each case must be decided upon its om ` 
merits, but it may be remarked that when the prime mover js, 
gas engine, the use of a separate fly-wheel becomesa necessity, as 
it is difficult to imagine a single case in which the whole of the 
necessary fly-wheel effect could be profitably put into the magne 

wheel. | 

When a separate fly-wheel is employed, it is generally preferable 
to bolt its hub to that of the generator; a connection between be 
arms is not advisable. But as the short.circuit current of а modem 
polypbase generator will not be greater than abont three times Ње 
full load current, and as this short-circuit current will have quite 2 
low power factor, such a point as this has not the importance it hus 
in direct-current work, where the effects of a short circuit are fu 
more serious. 

With regard to the construction of the magnet wheels cf їг. 
wheel generators of large size, which, as already seen, operate st 
very high peripheral speeds, it is clear that these must be of ste] 
throughout. Experience shows that the working peripheral speed. 
of a double-armed cast-iron wheel is limited to about 5,000 fl. 
per minute, while that of a similar cast-steel wheel will be about: 
7,000 ft. per minute; if, however, the magnet wheel is of tx. 
built-up type, the poles and yokes being of steel (either solid er. 
laminated), dovetailed into a cast-steel rim carried and supported 
by rolled steel plates instead of arms, this value may b2 exceeded, 
With such a construction— which is, however, а most expensing. 


Fic. 2.—SKETCH or л THREE-PHASE FLY-WHEEL GENERATOR, SHOWING DaMPrRS. 4,000 Kw.; 6,590 Vor TS AT THE TERMINALS; 
75 Revs. РЕВ Minute; 50 Cyclus; 80 POLES. 


weights of these materials conscquently increase, if a given effici- 
ency is required; this is most noticeable in 25-cycle generators, 
where the magnet wheel carries comparatively few field poles. But 
of greater importance are other considerations tbat are a direct 
consequence of the generator being designed from the fly-wheel, 
rather than from the electrical poiit of view; on tbe one hand, it 
is not such an easy matter to design the stationary armature with 
the necessary stiffness, and this stiffness can in any case only be 
attained at a certain cost, as the weight of idle material in the 
armature may become considerable, or special stiffening arrange- 
ments may be required. On the cther hand, the cost of tbe machine 
increases considerably with tbe d ameter, cn account of the increased 
expenses in toolirg and erecting it, and in transporting it, to say 
nothing of the fact that such machines cannot belong to a standard 
series, on account of the varying requirements with regard to fly- 
wheel effect, and hence new drawings and patterns are required for 
nearly every case. 

The question of the design of the armature casing, in order to 
get the necessary rigidity, will be referred to in the next section of 
this paper, but from what has been said it will be seen that it by 
no means follows that the fly- wheel type of generator (which must 
often be a compromise between cc: ilieting electrical and mechanical 
considerations) is the best possible type for all classes of work, 
requiring widely different frequencies. As a rule, for large 25-cycle 
generators, the best arrangement from all points of view is that in 
which a separate fly-wheel is employed, so that the generator can 
be designed for tbe best results, quite apart from the requirements 
of the prime mover. On the other hand, for 50-cycle senerators, 
owing to the much larger space required for the poles, and also 
owing to considerations of magnetic leakage, the natural diameter 
of the magnet Wheel will approximate to that of the fly-wheel 
necessary, so that the two functions can le combined, and a fly- 
wt cel gencra*cr can be employed with very good results. Between 


one—a peripheral speed of 8,000 ft. per minute can be se; 
employed. | 

The aboro remarks are applicable to the standard arrangement 
of polyphase generators, in which the stationary armature 1з ex 
to the magnet wheel; under these circumstances the latter » 
subjected both to mechanical and magnetic stresses, the forme 
being by far the more important. The drawing (fig. 1) show 
however, a design in which the magnetic pull works against (№ 
centrifugal forces; it is a characteristic construction due to №. 
Charles Brown, which has been used by him with considerable ss 
cess in several installations, notably at Cairo. In addition t 
diminishing the mechanical stresses on the magnet wheel, this et 
struction possesses other advautages; for a given fly-w 
the weight of metal in the rim of the magnet wheel is reduced to à 
minimum, as this weight is concentrated on the greatest diametet 
of the generator, thus reducing the diameter of the generator a5 
whole, so that the quality of the electrical design need not be st 
ficed to the mechanical requirements. The stationary Ш 
armature can be designed simply from the point of view uf what is 
best from the electrical and magnetic points of view, and, cons 
quently, the objection to the fly-wheel type of generator d 
noticed above nearly or entirely disappears. The principal data i 
the generator shown in fig. 1 can be obtained from the drawing l 
from the schedule below :— 


SCHEDULE I. 
Output (cos ¢ = 1) external revolving field 


three-pbase fly-wheel generator of 350 Kw. 350 KW. 
Terminal pressure sis РР . 100 volts А 
Current per phase 982 1,060 аре 
Revolutions per minute ES „ ox 909 T" 
Frequency sat Р a fs 40 cy 
Number of magnet poles ie ko aki Ж 


piade Google 
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Peripheral speed of magnet wheel in feet per 


minute at the polar bore  ... 3,440 


Ditto ditto at the external periphery 4.559 
Diameter of polar bore... Mc жй ... 11212 in. 
" armature = . 11173 „ 
Air-gap length (iron to iron) . 0 197 ,, 
Gross width of armature core... vs . . 108 „ 
Net ditto (10 per cent. piper) v0 „ 
Depth of armature core T em 808 67, 
Total number of armature holes i . 156 
Diameter of these (circular) hol.s — ... m 18 ia. 
Number of bars per hole ne ы i» 1 
Nature of armature connection ma Vise багт. 


Diameter of the pole cores xs 5 5 iu. 

Dimensions of the (solid) pole shoes... (11 x 515) ,, 

Number of turns per pole c re es T 60 

Nature of field winding . . Copper strip on edge iu 
two parallel circuits. 


Resistance (cold) of field windiug 0735 ohm. 
Field current at no load Eds i$ T 65 amperes. 
й full load (сов ф = 1) Ne 77 i 
ү ditto (corn œ = 085) ... 100 ii 
» On short circuit with 1,200 amperes 35 5 


The disadvantages of this type of generator are not serious; they 
are, first, it is not altogether an ea-y matter to get at the arma- 
ture coils for cieaning aud repairs; and, secondly, such a machine 
demands a good deal of experience of a special kind on the part of 
those desig iing and constru ‘ting it. With regard to the fir-t point, 
the arrangemeut devised by Messrs. Brown, Doveri & Co. consists in 
во arranging the armature that, after removing a few bolts, it can 
be barred rou:d the central bub on which it i- carried. which hub 
forms р тб of the heavy sule-plate carrying the outer bearing and 
(perbaps) the exciter. I» addition, half the armature can b+ moved 
parallel to the shaft towards the outer bearing, along а suitable 
slide. Thus if it is required to vet at the lower half of the arma- 
ture, the bolts securing the armature spider to the central hub are 
removed, and then the whole armature is barred round until the 
lower balf is on top, the division line being horizontal. The bolts 
uniting the two balves are then removed, and the upper half drawn 
along the slide towards the outer bearing by meaus of a screw gear 
provided for the purpose, until it is quite clear of the maguet 
wheel. If the generator is between the engine cranks (as in fig. 1), 
the bearing nearest the armature takes the place of the outer bear- 
ing in this description. 

Returning now to usual constructions, consisting of a double- 
armed stcel wheel carrying a crown of poles on its rim, the questiun 
of the field poles themselves may next be touched upon. Opinions 
differ as to whether these should be laminated throughout, or 
solid throughout, or consist of solid cores and laminated shoes, 
Naturally this question is very intimately connected with the design 
of the armature, because this determines the pole heating caused hy 
variation in, and unequal distribution of, the flux entering the 
armature core from the pole-shoes, and vice versd. If the wiudings 
of the armature are placed in holes, there being three or more holes 
per pole per phase, aud if the aic-gap is not too small, there is no 
doubt but that solid cast steel poles can b» used with the very best 
resulte, and such poles (solid cores and solid shoes) can also be used 
under similar circumstances when the holes are just opened by 
means of a very narrow slit. А solid pole throughout presents the 
advantage for large slow-speed generators that the parallel гиппї g 
of these is undoubtedly assisted. The solid pole-shoes act to a 
certain extent as dampers, that із to say, when the maguet wheels 
of the generators running in parallel Lave a tendency to swing 
relatively to one another, wbich swinging will be accompanied by a 
synchronising current of greater or less amount, and which may 
devel:p into hunting, the swinging will be retarded aud limited in 
amount. The momentary alterations in the angular velocity, due 
to irregularities in the turning moment of the engines (however 
brought about) cause the distribution of the air-gap flux to vary, 
with the result that currents are induced in the solid pole-shocs. 
The effect of these curreuts tends on tbe one hand to keep the 
angular velocity constaut, and on the other hand, causes the velocity 
changes to take place more gradually and to bo of the sane 
character simultaneously iu the various generators in parallel, iu this 
way limiting the swiny. 

But this effect, useful though it may be, should not be allowed to 
stand in the way of the best electrical design for the generator in 
question, for the same result can be attained in other ways. As 
will be seen later, the armature coils of large generators will be 
former- wound in open or nearly open slots, and. tliis construction 
most certainly calls for laminated pole-shoes. Ihe point, therefore, 
‚ arises, will it be better to laminate the poles throughout, or shall 
the pole cores be solid and the shoes alone laminated? Such a 
point as this must of necessity be largely determined from manu- 
facturing considerations. If tba pole-shoes alone are to be 
laminated, such considerations prescribe that they shall be cast into 
the pole cores. On the other hand, if the manufacturer in question 
does not possess bis own steel foundry, he will hesitate to get such 
complete poles made outside, and will, as a rule, laminate the poles 
throughout. 

There is not & very great deal to choose between the two con- 
structions from the purely technical point of view. The steel pole- 
core will have a slightly higher permeability than the sheet-iron 
core, and will make a better job from the points of view of attaching 
it to the rim of the magnet wheel, and of supporting the field coils, 
as these will not overhaug the sides of the wocel, aud сац be secured 
by means of the pole-shoes, which will be made wider than the cores, 
lt posse-ses the furtber adya itaye— which in certain cases is a con- 
siderable one—that it сал be round or ova', thus saving copper aud 


diminishing the magnetic leakage between adjacent poles. The 
sheet-iron core is of necessity rectangular io section, and hence not 
89 good in these respects. Again, the windings for rectangular 
pole-cores are not so easily carried out as those for round or oval 
cores, while, a3 the width of the core is equal to the width of the 
shoe, the wiudings have to be secured by ineans of special metal 
cheeka, as already iudicated.. On the other hand, such complete 
poles are, ia general, shorter, because the depth of the pole-shoe 
will be less, the casting-in of the latter requiripg a certain amount 
of extra length; consequently the magnetic leakage between the 
p»le-shoes themselves will be greater when these are cast in. 


( To be continued.) 


TESTS ON THE NERNST LAMP. 
By R. P. HursE, Bowea Scholar, Birmingham University. 


(Paper read at Birmingham, March 19th, 1902. Communicated 


by Dr. D. K. Morris.) 


Ir has been known for a long time that certain materials which 
insulate at ordinary temperatures will conduct fairly well when 
з rongly heated, and this principle has been employed in connection 
with the electric furnaze, but it was not uutil lately made use of 
successfully for the purposes of illumination. About four years ago 
Dr Nernst applied this principle iu the construction of his lamps 
and used material for their manufactu:e very similar to that used iu 
Wel bich mantles. Owing to the fact that the melting point is very 
high, a much higher temperature can be maintained than with а 
carbon filament, a id a higher efficiency lamp ів tue result; and, the 
material being a'sy non-oxidisable, no vacuum is necessary. The 
materials used for the illuminating rod require to be heated up in 
order to start the current flowiug; but when once heated the rod 
conducts and need no longer be heated by external means. 

A great deal of experimenting and improvement has been neces- 
вагу to bring the Nernst lamp to its present state of perfection, but 
tue 1902 Model" now being put ou the market appears to be a 
fairly satisfactory article; aud it is this lamp which forms the 
subject of the tests described in this paper. 

These tests comprise the measurement on a direct-current circuit 
of life, candle-power aud watts under tke following conditions :— 

Continuous гип at normal pressure. 

Continuous rua at a pressure above normal. 

Continuous run at a pressure below normal. 

Contiuuous run with constant curreut. 

Continuous run with coustant watts expended in rod. 

Tests with varying volts (increasing till burner is destroyed). 

Resistance tests on the irou regulating resistance, 

Heating effect of coil. 

In each case 100-watt 110-volt “ burners " were employed. 

The candle-power of the lamps was ascertained by comparison with 
standard Ediswan glow limps standardised by the makers, using an 
ordinary zrease-spot photo:ucter. This photometer was not inverted, 
but the sub-standard which was employed for taking the actual 
meaauremernts was itself standardis:d by comparison with the actual 
standard lamp placed on the same side of the photometer as the 
Nernst lamp had been. 

All parts of the photonicter bench and apparatus directly expose 1 
to the light that could possibly have affected results by reflection, 
were painted a dead black, the resulting surface being almost abso- 
lutely nou-retlectiug. To enable more than one lamp to be tested 
at the ваше time, and also to avoid shaking the lamps when moving 
them, four wooden vanes were tixed to a hollow central stem which 
was pivotted vertically so that four lamps could be hung in the four 
compartments and «ny one lamp tested by simply turning this frame 
round till that lamp was in frout. All light from the other lamps 
was excluded by screens placed. round this compartment and at the 
sides. То allow for ventilation and cooling of lamp by air currents 
the globes were hung a short distance from the side, the top aud 
bottom of the frame beiug left open. All the lamps tested were 
protected by globes, and the results obtained from a ground-gla:s 
globe reduced to the clear-globe standard for comparison. The 
candle power was taken in the horizontal plane with the filament 
always vertical.“ 

The current supplied to each lamp was measured by a millivolt- 
meter and strips of known resistance, and the pressure was measured 
bya Weston moving-e nl voltmeter previously calibrated in terms of 
a standard Clark cell. The drop across the iron resistance and 
across the cut-out coil was obtained from auc t'ier small moving-coil 
Lustrument. ‘The necessary corrections were made to the readings 
given by these instruments to obtain the true values. The pressure 
on cach benp was adjusted by small carbon cloth rheostats or by 
stretched wires with sliding contacts, and was always broucht up, 
wen necessary, to the required value before a reading was taken. 

Ах а battery of accumulators was used to supply the current, a 
very much more steady pressure was maintained than would have 
been poss ble with the mains, the excess volts when charging the 
battery being cut down by а regulating resistance. The average 
variation in pressure for any long time was certainly not more than 
1-volt, and generally less; and it will be seen later tbat, since 
under perfeetly steady conditions the lamp itself varies 2 to 3 per 
cent., suuicttuies more, a steadier run was hardly required. 


— 


© Por information oa the distribution of light in Nernst lamps, 
and ou the ratio of horizontal to meau spherical cr., see Prof. 
Wedding. Eh itratechnise he Ие, August Ist, 1901. Other 
information is viven in a paper by А. J. Wurtz, Jour. Ло. Last, EE 
1901. 
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The life was in all cases, unless otherwise stated, perfectly 
continuous, only one break occurring in the circuit during the 
seven weeks, and that for but a few seconds. 


Lire TEsts. 


In every life test made there was a very considerable falling off 
in candle-power in the first half-hour amounting to 25 per cent. in 
the over-run lamp,* but only about 10 per cent. when on normal 
volts. After this we get a much slower drop until 20 hours is 
reached, then, as a rule, there was a slight recovery followed by a 
period in which the variations depended on the conditions uuder 

which the lamp was run. 


Gower рам i» We мє Cuvee. 


Curve 1.—Lire Tests AT NORMAL VOLTAGE. 
Average of three testa on 100-watt, 110-volt lamps. 


1. Tests at Normal Voltage.-—Three lamps, each marked 100-watt, 
110-volts, were tested on 109:5 volts and a mean curve plotted from 
the three sets of curves obtained. These three were substantially 
the same, the big decrease (curve Ia) and slight recovery being 
shown in each; and after this, a steady diminution of candle- power 
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CURVE 14.—Lirm Test on ONE Lamp. 
(First two hours after lighting.) 


until 400 hours, the efficiency during this part also diminishing (ece 
curve J.). After 400 hours there was another sudden drop, and then 
the state of the rod seemed to change, for there was a slight rise in 
efficiency and candle-power up to the point where the burner broke 
down. 
TABLE I.—Lire Tests on NORMAL VorTs (109°5). 
Mean values from curves representing three separate tests. 
| 


| Watts absorbed. Watts per c.r. 


Hours | _ E ана RNResist- 
After | Current. | . fper овы power. N 
" ln n rod | Total. Rod only. : 
Amps. ' | only | Ohms. 

| t i 
O 917 | 1005 | 884 | 668 ' 151 | 133 1056 
1 | 913 | 100 891 | 629 | 159 | 142 , 1068 
3 | 906 | 992 | 901 | 576 172 | 1:55 1089 
10 | 903 | 988 | 912 | 554 | 179 | 163 | 1107 
50 ‘904 | 991 ' 927 | 529 187 | 174 | 1122 
100 | 892 | 977 | 940 | 494 | 198 | 186 ! 1152 
150 "858 | 940 | 951 | 457 | 206 | 196 1919 
200 | 836 | 916 | 957 , 439 | 209 | 210 , 1252 
250 803 | 880 | 961 | 400 | 220 | 211 i 1310 
300 ‘766 | 839 | 967 | 354 ; 237 | 229 | 1382 
350 724 ' 793 ' 973 | 301 | 264 237 1470 
400 692 758 977 285 266  2€0 1545 
450 637 . 698 2982 | 194 | 361 354 1688 
| 204 | 351 344 1642 


| 


Tbe respective lives of the three lamps were 509, 490, and 425 
hours, tbe average being 473 hours. The cause of destruction in each 
case was the breakage of the platinum contact at the positive end of 


* This initial reduction is characteristic of the Welsbach burner 
aleo and, as pointed out by Fleming in the discussion of Swin- 
burne's paper in February, 1899 (see Electrician February 10tb, 
24th, 1899), is a property of all oxides used as illuminante. 


the rod. This may bave been due to the deterioration of contact 
and consequent local heating. 

Length of Efficient Life (“ smashing point.")—It will be seen tba“ 
towards the end of the life the efficiency is seriously decreased, the 
lamp being ultimately no more efficient than an ordinary glow-lamp. 

In 1885 Ayrton* showed graphically how to find the most econc- 
mical voltage at which to run а lamp; and latert he described how, 
at a given voltage, with lamps whose economy decreases with agr, 
there is a point at which it will pay best to discard the lamp. This 
point is known as the “smashing” point. In 1898 Cartert gavea 
construction by which this point could be deduced. A more direct 
way based on this method is the following :— 

Express by a curve the relation for the lamp (at the pressure 
uuder consideration) which exists between the cost of energy ex- 
pended and candle-power-hours obtained, the latter being plotted 
vertically. From the common zero, set backwards horizontally the 
cost of the refill forthe lamp.§ A tangent from the point so obtained 
to the curve gives the point at which the o p.-hours will bear the 
greatest ratio to the total expenditure; and it is at this point that 
it will best pay to get a new burner. 


| | Pe 
КЕКЕК 


CURVE 2.—CONSTRUCIION FOR FINDING DURATION OF MOST 
Economica, LIFE. 
Assumptions as to cost of renewals :—Nernst lamp, 7 unite = 1 
new burner; Glow lamp, 3 units = 1 new lamp. 


Such a curve (No. II.) has been obtained from Table I., and from 
it the following figures have been taken :— 


Length of run (hours) ... 100 200 300 400 500 
Units consumed ... .. 988 1931 2812 3609 4328 
C.P.-hours obtained .. 5,280 9,890 13,880 16,970 19,170 


Assuming the cost per unit to be 6d., and that of the burner, fitting, 
and depreciation of lamp and resistance as 3s., it is found by this 
method that it will pay to get a new burner at 350 hours; total cost 
being up to that point 19s.; candle-power-hours= 15,500 or ‘01474. 
per c.P.-hour. 

Under the very best conditions, with power at 6d. per unit, a glow 
lamp will cost over ‘02d. per c.».-hour. 

The relatively short life of the Nernst lamp (about 450 hours) is 
probably not disadvantageous, since it prevents the use of the lamp 
under uneconomical conditions after the proper “smashing ” point 
has been reached. The natural life of the burner is very near that 
at which it will best pay to replace it as calculated above. This is 
very far from being the case with most glow lamps. 


19 
Dureta- of Yes 


CURVE 3.—LirE Test (OVER-RUN) лт 116 5 VOLTS. 


2. Over-run Test.—This shows that over-running is not only detri- 
mental to the life of the lamp, but also that there is not the gain in 
efficiency which occurs with an ordinary glow lamp. 

That Nernst lamps cannot be over-run is obvious from the fact 


* See Electrician, March 7th, 1885. 

t Electrician, September 29th, 1893. 

t ELECTRICAL Review, August 19th, 1898. | 

х To this should be added any increase in rate of depreciation of 
the iron resistance due to using a new burner; and subtracted any 
allowance which may be obtainable for the platinum heating coil in 
the discarded one. 
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that the iron resistance protects the burner from excessive pressure, 
and also owing to the failure of joints on the rod itself if kept at too 
high a temperature; quite a number of small particles of the paste 
used to cement the joint at the positive end being found at the 
bottom of the globe at the end of the test. 


TaBLEB II. (See Curves III.) 
Ілғв Test on CONSTANT PRESSURE (OvEBR-AUN, 116:5 VOLTS). 


| Watts per candle-power. 


Hours after Total watts Candle- "LAN MON 
start supplied. power. | 
| Total. Rod only. 
| "1 | 
O | 125 94:5 | Saas | таб 
$ | 123 71:5 | 172 1:42 
2 | 117 62°0 | 1° 9 | 1:53 
5 | 110 52:3 i 2:10 | 1:82 
15 108:5 52:3 2:08 | 1:81 
50 108°5 53 9 2°02 179 
100 110:9 52.6 2:11 | 1:88 
150 | 110:2 610 | 184 | 1:65 
200 | 108:7 08:8 1 85 | 1°70 


The percentage of energy absorbed in the iron resistance is greater 
than it is with lamps tested on normal volte, but tLe watts expended 
on the rod per candle are a very little less. The behaviour of the 
rod was somewhat uncertain, and it appeared that the Jamp was on 
the point of going a short time before it actually broke down. The 
life was very short—only 220 hours—and failure was again due to 
breakage of joint at positive end. 

The rod had the same appearance at the end of its life as one run 
for much longer on normal volts, but there was a heavier black 
deposit on the porcelain base. 


(To be continued.) 


OUR LEGAL QUERY COLUMN. 


Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy «f 
the views which he may express. | 


„POWER CONTRACTOR writes: — Can you inform us whether а 
corporation supplying electricity can refuse to give current within 
their area? We have a small job on hand, but cannot proceed, as the 
resident engineer refuses to supply our client without a guaraatee 
of £2 per annum. There is no mention of a guarantee in their 
rules and regulations. We would be greatly obliged if you would 
inform us whether we can enforce a supply to our client.” 

*,* We presume that the corporation in question are acting—as 
all corporations supplying electric light must act—under some pro- 
visional order or special Act. The following opinion is, therefore, 
given on the supposition that the usual form of provisional order 
affects the question of supply by the corporation mentioned by our 
correspondent. That form contains a provision to the effect that 
any consumer within the given area is entitled to a supply subject 
to thís, that, "if required by the undertakers, he must enter into 
a written contract with them to continue to receive and pay for a 
supply of energy for a period of at least two years of such an 
amount that the payment to be made for the supply at the rate of 
charge for the time being charged by the undertakers for a supply 
of energy to ordinary consumers within the area of supply, shall 
not be less than £20 per centum per annum on the outlay incurred 
by the undertakers in providing any electric lines required under 
this section to be provided by them for the purpose of the supply, 
and, if required by the undertakers, give to them security for the pay- 
ment to them of all moneys which may become due to them by the owner 
or occupier in respect of any electric lines to be furnished by the under- 
takers and in respect of energy to be supplied by them.” We are not 
informed as to whether the corporation have been put to any 
expense in laying down mains, &c., for the purpose of giving the 
supply in question. It is, therefore, doubtful whether our corre- 

ndent’s case is affected by the first part of the above clause. 
With regard to the words in italics, however, it seems that these 
will entitle the corporation to demand the £2 in question. 

We cannot give a more definite opinion without further informa- 
tion. 


“ SUBURBAN ” writes :—“ I wired a factery for 350 lights. The 
current was supplied by the Council on the three-wire system, at a 
pressure of 230 volts, for lighting from the middle wire to either 
of the outers, and 460 volta for power on the two outers alone. 
The witing has been done practically under the supervision of the 
Council’s engineer, and the installation tested and the light put on, 
the tests being satisfactory. 

“ I signed an agreement when I started the job, to do it to the 
satisfaction of the Vestry's engineer, but now the consulting engi- 
neer steps in and orders the consumer to have the system altered 
by putting two lamps in series, and work them across the outers, 
460 volte. 


“1. Do the Board of Trade allow this? and 

“ 2. How can I apply to them for their regulations? 

“The consumer says I must do the alteration according to my 
agreement. Also the consumers have an agreement with the Council 


to take a certain amount of current per annum, and the Council to 


supply ssme, providing the interior wiring is done according to 
their rules, &c. I have worked under the engineer, and according 
to the rules. 

“3. Can the consumer take legal proceedings shoald the Council 
Pus 5 current off, as they threaten to do, unless the alterations are 

one 

"4. Can you isform me whether a continuous current can be 
transformed from 460 volta to 230 volts with advantage ? " 

*,* With regard to the above questions, (1), (2) aud (4) can 
hardly be described as legal queries. We would suggest, however, 
that, upon application to Messrs. Eyre & Spottiswoode, our oorre- 
тее will probably obtain the regulations to which he wishes to 
refer. 

With regard to the third question, it seems that the consumer 
must be held bound by the contract into which he hae entered with 
our correspondent. That contract seems to be that “he will do a 
certain job to the satisfaction of the Vestry's engineer," and upon 
the facts before us, it appears that this term has been complied with. 
Unless there is some clause in the agreement providing that our 
correspondent is to be held responsible for subsequent alterations 
rendered necessary by changes in the Council's rules, we do not see 
how he can be held liable. 


„.. ee 


MR. FULTON ON PATENT LAW. 


AN account of an interview with Mr. Fulton, suthor of the standard 
work on Tbe Law and Practice relating to Patents, Trade Marks 
and Designs,” on the Patent Law Amendment Bill, is published in 


"the Financial Timcs of April 7th. As Mr. Fulton's arguments 


represent very completely the usual point of view of the opponents 
of the official examination of inventions for novelty, a discussion 
of these arguments cannot fail, we think, to be of value in forming 
an estimate of the changes proposed in Mr. Balfour's Bill. 

Mr. Fulton is now an out-and-out opponent of any practicable 
kind of preliminary examination of patents for novelty, though 
when he was young and inexperienced in 1877 he was a vigorous 
advocate of this policy. "There is, however, an ideal kind of 
examination which Mr. Fulton believes in, namely, an examination 
which would give a guarantee of validity; but, as that is admittedly 
impracticable, Mr. Fulton’s opposition is never likely to be relaxed. 

The principal objection of Mr. Fulton to examination for novelty 
is, that under the most favourable conditions there is not, and 
there cannot be, any guarantee of novelty." In support of this 


. view, he alleges tbat statistics show that in all countries where 


examination exists, quite as large a proportion of patents turn 
out afterwards to be bad as in this country. The statistics given 
by Mr. Benjamin Thwaite before the Society of Engineers, show 
that in America only 26 per cent. of tested cases prove to be invalid, 
while in this country the percentage is 42. "This does not support 
Mr. Fulton's view, and he quotes statistics from the Transactions of 
the Institute of Patent Agents which apparently do. Evidently 
there is no agreement as to what statistics show on this point. 
Assuming for the sake of argument that the statistics quoted by 
Mr. Fulton are correct, and that it is a fact that, in countries where 
there is a preliminary examination, the same percentage of patents 
are afterwards upset in the Courts as in this country, does that show 
that preliminary examination is of no value? In our opinion it 
does not, because thc patents that come before the Courts in this 
country are not a fair sample of the unexamined patents which arc 
granted. Patents which come before the Courts are, as a rule, 
patents that have been subjected, at the cost of the parties in- 
terested, to as strict an examination as any official examination is 
likely to be, and it is not therefore to be expected that there will be 
much difference jn the percentage of patents upset by the Courts in 
Germany and the United States, where preliminary examination is 
in force, and in this country where there is no such examination. 
What, then, it may be asked, is the use of preliminary examina- 
tion of patents for novelty ? The answer is that even though the 
patentee has no greater security for the validity of his patent (a 
very doubtful assumption), the public are protected from being 
blackmailed by the bogus patentee. Sir Edward Fry's Committee 
have shown that at least 42 per cent. of the patente granted in this 
country appear to have been anticipated in whole or in part. A 
royalty paid on any one of this 42 per cent. by a manufacturer or 
by a consumer of the patented article is blackmail collected with a 
legal sanction. The fallacy of Mr. Fulton's point of view is evident. 
He considers that the Patent Law is solely for the protection of the 
patentee—the bogus patentee as well as the bond fide patentee ; the 
public are to receive no protection except they are willing to incur 
the cost of expensive litigation. That this implicitly, if not 
explicitly, is his point of view is evident from the following 
remarks made by him to the Financial : imes interviewer :—“ We 
come to more serious defects still in the way in which it is intended 
to carry the policy out. The Bill provides that when the Comp- 
troller has made the investigation, in respect of a new application, 
and has found perhaps that there are certain prior patents that in 
his opinion affect, if they do not altogether supersede, the alleged 
new invention, he is to point this out to the applicant and tell him 
that he must amend his own specification accordingly. And if the 
applicant refuses, believing no such similarity or anticipation exists ? 
Well, it is the Comptroller's duty to say to him: Very good; I 
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will grant you your patent, but to punish you for your obstinacy I 
will endorse проп your specification an official notification that it 
has been anticipated partly or whollv by these prior patents’ The 
applicant mav appeal to the Law Officer, but he may find himself 
scarcely any better off What, then, is the market value of the 
man's invention? Will he get any company or firm to take it up 
branded with such a bar sinister? Of course not; practically ıt 
will lose all commercial value, however excellent it may be intrin- 
в'саПу, and however cleverly the inventor may explain the blot 
away.” 

Unless Mr Fulton believes that all patents applied for under our 
laissez faire system are necessarily novel, the Comptroller’s endorse- 
ment must occasionally be correct. But Mr. Fulton makes no 
exception for such cases; he still bewails the loss of commercial 
value, even of the bogus patent. 

Though we have not been able thus far to agree with Mr. Fulton, 
we strongly support two suggestions of his for the ame dment of 
the present Patent Law, namely: the granting of power to a 
patentee to renounce his patent when he has discovered that it is 
not novel, instead of making him pay the heavy costa of revocation 
hefore the Courts as at present; aud, secoi.dly, the amendment «f 
ovposition proceedings in the case of fraud, by giviug power to the 
Comptroller to transfer the patent from the thief to the true 
inventor. Itis to be hoped that provisions to remove these serious 
grievances may be introduced into the Bill. 


CURRENT SPECIFICATIONS. 


XCVIII.—BEXLEY LIGHTING AND TRAMWAYS. 


SuMMARY. 


Ertent of Contract. —Specification No. 2.— Supply, delivery, and 
erection, upon prepared foundations, uf two 150 Kw. steam engines, 
alternators, and direct current ауз amos. 

Arrange ment. — Each engine is of 150-Kw. output, and bas coupled 
10 it a 150-kw dynamo; outside this an alternator of same output is 

lared. 
К System of Working.—The lighting system is arranged for single- 
phase alternating current distribution at 2,C00 volts, the tramways 
using direct current at 550 vults. Either set can be used to 
supply either system up to a total of 150 xw., the output of the 
engine. 

Specd of Sit.—To be 375 revolutions per minute. 

Steam Pre:sure.—140 lbs. per sq. in. 

Superheat —Superbeated вієаш will be supplied to engines, aud 
tenderers are to state what is the limit of euperaeat, expressed in 
degrees Falreuheit, within which they can guarantee satisfactory 
working. 

kange of Governing.—On suddenly changing from full to half L ad 
momentary variation of speed not to exceed 3 per cent., or from full 
to no load, 5 percent. Speed to be variable by hand whilst ruin. ii g, 
within 5 per cent. 

Sped Vuriation.—The maximum variation in speed during any 
revolution must not exceed one-half of 1 per cent. of the mean 
speed, and suitable means must be taken to secure this. 

Permissible Overload of Engine.—To be stated in tender. 

Steam Cunsumption.—The steam consumption per nH.P.-heur 
at full aud half loads to be guaranteed, and bonus and pei alt v 
adjustments of contract price will be made upon the actual half-Joad 
figures secured as stated below. 

Type of Alternator.—To be either of inductor type or multipolar 
type, wound for single-phase working. 

Frequency.—50 cycles per second. 

Excilers.—To be direct coupled, mounted on ends of shaft. 

Voltage. — 2.000 — 2,100 volts. 

Permissible Temperature Kise —With 72 amperes flowing, not to 
exceed 60° F. above surrounding atmosphere, measured electrically. 

Efficiency of Alternators - Not to be less than 92 per cei t. 

Regulation.—When excited to 2,100 volta on full non-inductive 
load, pressure not to rise above 2,200 volts on removing the whole 
load. 

Dynamos.—To be shunt-wound, arranged to give 550 volts at. full 
load. 

Permissible Teaperature Rise. — As for alternators. 

Friciency of Dunamis —Not to be less than 93 per cent. 

Specified Delivery lutes,—To be given in tender. 

Penalty for Late I/ ner = One-half of 1 per cent. per week of the 
value of each complete machine late, 

l'eriod of Maintenance —Twelve months from date of completion, 

Terms оў Payment.— 80 per cent. on completion of satisfactory 
test on site, 10 per cent. three months later, 10 per coat rue 
months after payment of above 10 per cent., or twelve months f om 
date cf test. 

Su rcties, —" V wo to be provided, to be bound jointly and s. verally 
to extent of 29 per cent. of contract price. 

Stipulations as fo he moval of Foremne тп. None. 

Stipulations as to Wages to be Paid to Workmen.— None. 

Alrhitration Proposals — Satisfactory, 

Date jor heceipl of Tenders — April 25!h, 1902. 

This specification has been prepared and issued by Messrs. 
Mordey & Davbarn, the consulting engineers to the Bexley 
Urban District Council. 

Two sets of plant are asked fer, tenderers being requested to give 
the price at which they would be willing to supply a third set, if 


ordered within three months of the acceptance of the tender for 
the main sets. It is open fur tenderers to make offers for the 


"engines onlv, or for the dynamos and alternators only, but not to 


tender for dy ramos and aiternators separately. 

The combination of an alteruator and dynamo with the engine 
the output of either alternator or dynamo being equal to that of 
the engine, is unusual in this country. We believe that Plymouth 
is almcst the only town in which the same course has been adopted, 
The object is doubtless to permit of the engine power being utilised 
to the best advantage in supplying either the lighting or tramway 
system, but whether such а combication has advautages in practice 
which compeusate for its apparent high capital outlay is open 
to question. It will be noticed that the dynamos are specitied 
tu be shuut-wound and to generate at 550 volts at full load. 

The special feature of the specitication is the series of bonus and 
ре alty arrangements dependeut upon the results of the official 
testa. The steatu consumption per Z. Ii. .- hour at half-luad, the 
temperature гі-с of the alteruator, tue alternator losses on open 
circuit, the range of regulation of the alternator,the temperature 
rise of the dynamo ара the ctlicieucy of the dynamo, are each made 
the starting points from which bonuses are reckoned if certain 
specified improvements on the guarauteed figures are obtained, and 
penalties are enforced if the guarantecd figures are not reached 
within certain limits. Messrs. Mordey & Dawbarn carry this prin- 
ciple farther than isthe usual practice of other consulting firms, but 
as the conditions are clearly stated in the specification, it is fair to 
both tenderer and purchaser, and it renders it possible for a 
considerably enhanced price to be obtained for a specially 
good machine. The valuati.ns placed by the engineers оп the 
various points are interesting. They are £50 for each complete 
pound of steam per B.H P.-hour at half load, £5 for every 1° Е. 
ditf-rence-in temperature rise in either alternator or dynamo, £4 
f er every 100 watts difference from certain amounts in open circuit 
losses. for the alternator, £2 for every 10 volts difference 
i: the rise in volts on open circuit in the alternator, aud 
£.0 for every 1 per cent. difference in efficiency in the 
dynamo from 93 per cent. at full load. The veneral conditions 
are fair to all parties, and may be accepted without demur. The 
arbitration clause is unlimited; there are no stipulations as to labeur 
conditione, aud the terms of payment are. in accordance with usual 
practice. 

Tenderers should note that when sending in their tender, every page 
of the general conditions and specification must be initialled, and 
it is also interesting to kuow that additional copies of the rpeci- 
fication may be obtained, at the discretion of the engiueers, fur a 
payment of 53. per set. 


THE MISUSE OF COAL. 
By W. HIBBERT. 


IN a short review of a work on “Primary Batteries,” 
included in this number, attention is drawn to a section on 
carbon consuming cells, and all young engineers are urged 
to inform themselves of the possible thermo-dynamic 
superiority of a primary battery over a steam engine. Prof. 
Perry has just written a long letter to Nature, in which he 
pleads for a national awakening with regard to our misuse of 
coal, and boldly suggests that a million sterling be put aside 
for two or three years in order that leading scientific men 
like Lord Kelvin or Lord Rayleigh may command the ser- 
vices of ull scientific workers likely to be of use in finding 
the new way of using our fuels, 

Primarily, Pref, Perry has in mind the very low thermo- 
dynamic cfficieney of even a good steam engine. Perhaps 
the readiest way of exposing this is to write down what 1 Ib. 
of Welsh coal will do in producing energy, first, as heat, 
secondly, as the mechanical equivalent after passing through 
boiler and engine. The ratio is roughly 12 to 1. Тох: 

I lb. of coal gives 15,500 thermal units = 12,000,000 
foot-pounds of work, using Joules 3 equivalent, 777. 

Ilb. of coal vives b M. P. -hour = 1,000,000 foot- pounds 
of work nearly, 

These are not Prof. Perry’s figures, but they are well 
known, As he says, the best and largest, steam engines 
utilises less than 10 per cent. of the energy of the coal; 
small engines only 1 percent. A central station. like Man- 
chester uses engines of 12,000 n.r, a line of battleship 
twice as much; the New Canard steamers 48,000 U. b. each. 
The power wasted in the world must therefore be enormous. 

If only an clectrieal coal engine could be found with au 
eflicieney like that of a geod voltaic ecll—that is, abont 
90 per сене. е bulk of the wasted power would be saved. 
It is for the purpose of finding the lines along which this 
may be done that Prof. Perry wishes to endow Lord Kelvin 
std Lord Rayleigh. The extravagance and folly of our 
present procedure, with a finite —or, rather, a limited 
stock of coal is put thus :— 
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A Board of Trade unit obtained by human agency costs 
seventy pence; by a large engine in a cotton factory 
about one farthing. The cost of the coal alone, if all its 
energy Were utilised is one-hundredth of a penny. To go on 
in the present fashion means that in 100 years our stock of 
coal will have gone, and our luxurious citizens will be 
replaced by a poverty-stricken population. 

The appeal which Prof. Perry is making ought to be met 
with the most sympathétic consideration. And it is with 
the object of helping him that the comparison of coste just 
given is deprecated in its present form. The costs of a 
B.T.U., apart from engine efficiency, is generally three to 
four times the cost of the coal now employed. To reduce 
the cost of the coal will, therefore, reduce the total cost in a 
much smaller proportion. The point is, that if we do not 
. economise on our present methods, the ratio of coal cost to 

total cost will continually increase, and finally crush the 
industries which depend on it. It must be remembered that 
much of our coal is not available in the economic sense. Аз 
time goes on, the mean depth at which coal is worked 
necessarily increases, and the increase will soon bring us to 
the point at which profit vanishes. As this vanishing point 
will come sooner with us than with some other nations, we 
have a special national interest in every method of husband- 
ing resources. 

Prof. Perry’s main desire is to find a device which will 
avoid the low thermo-dynamic efficiency of our present 
steam engines. According to the second great energy law, 
their efficiency cannot exceed the ratio :— 


(Temp. of boiler) — (temp. of condenser) 
temp. of boiler : 


and this, even with our best engines, is only about 0:3. 

Now this ratio could be increased by raising the tempera- 
ture of the boiler, but pressure considerations generally forbid 
any appreciable rise in this direction. In this judgment 
Prof. Perry concurs, for his eye is looking for an electrical 
device comparable with a primary cell, but, consuming coal 
instead of zinc. As he thinks this device will be hard to 
find, it is imperative not to overlook anything that seems 
nearer to hand. It may, therefore, be worth stating that 
Lord Rayleigh wrote to Nature on this subject in 1892. 
Discussing the question of superheating as described in 
Cotterill’s work on the steam engine, he pointed out that 
the temperatures of the boiler could be raised without raising 
the pressure, by using a solution of a very soluble salt 
(calcium chloride, sodium acetate) instead of water. Mr. 
Macfarlane Gray questioned the scientific soundness of this 
suggestion, and a controversy ensued. Without deciding 
between these two authorities, we may quote the last sentence 
in the last letter from Lord Rayleigh. . 

* [n conclusion, I will hazard the prediction that, if the 
heat engines of the distant future are at all analogous to 
our present steam engines, either the water (as the substance 
first heated) will be replaced by a fluid of less inherent 
volatility, or else the volatility of the water will be 
restrained by the addition to it of some body held in 
solution.“ (Nat. Vol. 45, p. 510.) 

This sentence was -written subsequent to a declaration by 
Mr. Gray that the plan had been submitted to him about 
1482 by an eminent mechanical engineer, Mr. S. Geoghegan, 
who appeared to have patented it. Mr. Gray's opinion was 
against the plan, and was based on the idea that the solution 
would not be the working substance, and that the “ latent 
heat" line would be the same as when the evaporation was 
from pure water. Thus the efficiency could not be increased. 
Lord Rayleigh appeared to meet these objections success- 
fully. 

It might, therefore, be worth while to investigate the 
possibilities in this direction, while the more formidable 

difficulties of Prof. Perry’s quest are being overcome. 
Turning now to this particular electrical scheme, all the 
efforts made up to the present have not merely failed—they 
held out no promise. Those who wish to know, will find 
some account of the methods hitherto tried in the book on 
primary batteries alluded to at the beginning of this article. 
It docs not appear that the designers have developed their 
mcthods in view of the controlling electrical—or, rather, 
electrolytic— considerations. 

Jablochkoff was one of the earliest workers in trying to 


get electrical energy direct from carbon. Не used carbon 
and iron in fused potassium nitrate, hoping to get the energy 
of carbon oxidation in the external circuit. Unfortunately 
there is direct action between the fused nitre and the carbon, 
so that the electrical result is practically nothing. 

If the work is to be done by a primary cell method, the 
laws of electrolysis must be kept constantly in mind. Only 
those chemical actions which may be described as ionic will 
be useful. ! 

The other carbon plans have generally involved such 
collateral disadvantages that they need not be here further 
alluded to. Prof. Perry would undoubtedly not. limit his 
proposal to an electrolytic method. The real line of advance 
may lie along some obscure electric action which has hitherto 
been neglected, just as the absolute zero of temperature has 
been approached by working on a most minute cooling due to 
expansion, 

There are two other considerations which ought to be kept 
in mind. The first is the greater theoretical possibilities of 
the gas engine. When as many minds have been brought 
to bear on this as on the steam engine, it is not unlikely that 
the actual efficiency will greatly exceed that of the steam 
engine. Тһе thermo-dynamic efficiency is already much 
higher. 

The second point is this, and it is one which ought not to 
escape the attention of electrical engineers : a very large pro- 
portion of the coal raised in England and Scotland is used, not 
for power purposes, but in reducing ores, especially for pro- 
ducing iron. The efficiency of the methods now in use is not so 
high as to preclude the chance that an efficient electric machine 
might effect a large saving in this reduction. In considering the 
national aspects of the problem, this and all other possibilities 
must be taken into account, if the solution for the waste 
problem is to be of a perfectly general character. It does 
not appear whether Prof. Perry includes this in his sug- 
gestion. He does point out that Lord Kelvin had long ago 
indicated a large possible economy in heating buildings. 
But the letter to Nature is a trumpet call, and one that 
ought to provoke our leading men to both thought and 
action. Prof. Perry's lament is that by virtue of the classic 
training to which statesmen have been restricted, the strength 
of his plea may be overlooked by Government. Practical 
men are generally too busy to start such a long quest as this 
promises to be, but they can help on the growth of public 
Opinion in respect to it. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


койо 2. iw for this Journal by W. P. Тномрвои & Co., Electrica] Patent 
nta, Holborn, London W. O., and at Liverpool, to whom all 
inquiries should be addressed, 


7,681. “Improvements in continuous current dynamos, motors and con- 
verters.” J. ATKINSON. April Ist. 


7,684. ‘‘Improvements in and relating to globes or rhades of electric, gas 
and other lamps.“ E.SouTTER and W. Soutrer & Sons, LIMITED. April Ist. 


7,642. Improvements in, or in connection with, brushes for commutators 


. for electric machinery." W Kink. April lst. 


7,601. “ An aerial electric flasblight for signalling and other purposes, attach- 
able to kites or balloons." J. E. DovoHTx. April Ist. 

7,661. ''Improvements in and relating to the electrolytic refining of lead and 
other lead allogs." A. G. Bxrrs. April lst. (Complete.) 

7,665. “ Ап improvement in dynamo-electric machines and motors.” SIEMENS 
Bros. & Co., Limirep, and J. G. WILSON. April 186. 

7,670. “Improvements in means for generating electricity." R. WicHAND. 
April 1st. (Complete.) 

7,681. Improved electric arc light mechanism, applicable for rapid exposure 
photography." . J. BONNELLA, BoNNELLA & Вох, ІлміТтЕр, E. E. К. 
Bryant, С. H. Bryant, and E. W. Bryant. April Ist. 

7,689. Improvements in electric signalling." J. B. STRUBLE. 
(Complete.) 

7,102, Improvements in or relating to electric ignition apparatus for 
internal combustion motors." Н. T. Dawsox and Н. A. Dawson. April 2nd. 

7,7386 Improvements in extinguishing electric arcs.” R. H. READ. April 
2nd. (Comp! ete.) 

7,778. An improved process of oxidation by means of electric currents.“ 
A. Морох and J. PigTTRE. April 2nd. 

7,182. ‘Improvements in electricaly-operated locks." O. KON ITzEn. April 
2nd. 


April 1st. 


7,783. “Improvements in short-cirouiters for high tension electric cables or 
wires." О. Konitzer. April 2nd. 

7,792. Improvements in electric cooking and heating apparatus.“ L. Lutz. 
April 8rd. 

7,809. An improved electric ars lamp." H. S. Scott, H. F. Trzack, and 
T. J. WRIGHT. April 38rd. (Complete.) 

7,884. "Improvements in supports fer incandescent electr.o lamps.“ 
A. Romain and J. D'AXGUESVIVES, April 8rd, 
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7,883. * Improvements in electric switches.” J. А. Wricnt and W. F. 
O'NEILL. April 8rd. 

7,851. “Improvements relating to electrical sterilizing and preserving 
күрек H. H. Lak E. (L. D. Giroux and L. E. Seddon.) April 38rd, (Com. 
plete. 

7,858. Improvements in and relating to clectric- vacuum discharge tubes.“ 
M. KRovcHkoLL. April 8rd. (Complete.) 

7,860. *Improvements in and relating to coin- controlled machines for giving 
electrio thocks." Тнк NEW PoLvPHoN Svurrty Company, LiMiTED, and 
K. Scumipr. April 8rd. 

7,864. "Improvements in orconnected withsecondary batteries." H. KoRTEN. 
April 8rd. 

7,893. "Improvements in corduits." C. D. Всрр. April zh. (Complete.) 

7,921. ‘Improvements in electrolytic condensers," А. Nonon. April 4tb. 

7,922. “Improved means and apparatus for the distribution of electrical 
energy." J.RENovs and A. C. L. TRAIN. April 4th. 

7,928. “ Ап improvement in electrolytically coating iron with zinc." E. 
GOLDBERG. April áth. 

7,938. “ Improvements in splicing electric cables.“ A.D.SnHvTER. April 4th. 

7,952. "Improvements inand connected with flexible eleotrical connecting 
cords.” Н, OPPENHEIMER., (Actiengesellschaft Mix & Genest.) April 5th. 

7,954. “Improvements in electric water heaters.” J. W. Ewart. April 5th. 

7,955. ‘Improvements in electrical measuring instruments.“ В. EVERSHED, 
April 6th. 

7,957. “Improvements in electrical switches.” THe ELECTRIC AND ORDNANCE 
ACCE&8SORIES COMPANY, LiMITED, and R. Е. HALL. April 5th. | 

7,958, "Improvements relating to overhead driven railway wires.“ J. T. 
PEARSON. April 5th. 

7,989. ''Improvements in and relating to distribution boards for electrical 
installations.“ VeErRitys, LiMITED, and W. Pipkin. April 5th. 

7,995. ‘Improvements in the production of metallic deposits by electrolysis.” 
Р. JENSEN. (Dr. G. Langbein & Со.) Aprilbth. (Complete.) : 

x SMa Anim proven galvanic dry cell.“ G. Scharl and D. LOEWENSTEIN. 
ril 5th. 

15,090. "Improvements in or connected with controlling and engaging 
apparatus for railway points and signals operated by electricity," A. NEELEMANR, 
April 5th. (Complete.) 
> 8,0021. "Improvements in electric distributing systems employing rotary con- 
verters." THe BRITISH Тномѕох-Носвтом Company, LiwiTED, and H. 8. 
Meyer. April 5th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W, P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d 
(in stamps), 


1000. 


4,208. ‘Improvements fa tools for use in the laying of tile conduits for electric 
conductors.” Н. H. Lake. Dated March 6th, 1900. A tool for aliguing sections of 
tile conduits; consists of a helix of wire formed to fit the conduit opening, and 
having а central stem either in one piece with or attached to the helix. The 
turns of the helix act as cleaners for the joints, or bru: hes may be inserted in 
the helix. Ina modified form the helix is omitted, a number of discs being 
securely spaced along a central stem. This stem terminates at one end in a 
oop to assist the drawing through. 4 claims. 


4,308. “improvements in lncandescent electric lamps." R. A. Fessenden. 
Dated March 6th, 1900. A lamp having an incandescence rod of magnet ia 
kaolin, or the like, conducting only after preliminary beating, is provided with 
means for applying to the rod streaks of graphite, manganese, peroxide, or 
other conductive material, when the lamp is about to be used; these convey 
sufficient current to heat the rod to conducting point, but burn off, or otherwise 
become non-conducting, when the rod becomes incandescent. The incan- 
descence rod has strips of platinum or nickel embedded in its ends, but exposed 
laterally; the strips are secured on arms, insulated from a supporting thaft 
and connected to contacts carried by a disc on this shaft. The shaft may be 
rotated by hand, so tbat tbe rod rubs against blocks of the conductive material, 
carried by springs, streaks being thus applied connecting the strips. When the 
rod is turned down into the globe the contacts bear against stationary springs 
connected to supply conductors, The shaft and other parts are supported in a 
cover having a reflecting innersurface. 6 claims, 


4,858. ‘“‘improvements ia electric bell pushes." Н. C. Swindell. Dated 
March 7th, 1900. То the push, which is pressed outwards by a spring resting 
against a diaphragm are attached two or more contacts, which pass through and 
have shoulders to engage with the diaphragm. The other part of the contact 
consists of a cup having a threaded shank, by which it is secured to the insulat- 
ing disc. 6 claims. 


4,306. “Improvements in transiueent rofiectore for Incandescent electrics 
lamps." D. Sheeibred. Dated March 7th, 1960. Incandescent lamps are 

rovided with translucent reflectors formed to fit closely on the bulbs, and 
Bacini apertures large enough to pass tbe ordinary caps. The lamps prefer- 
ably have spherical bulbs, somewhat larger than usual, in order that the dark 
deposit in working may be thinner, The ieflecters may be made of opal glass, 
2 claims, 


4.360. “improvement in coupiinge for electric connections.” J. J. Rawlings aad 
W. В. Rewiings. Dated March 7th, 1900. Couplings for connecting wires in fittings 
such as lamp holders, ceiling roses, wall sockets, switches, cut-outs, tele- 
graphic and telephonic apparatus, «с. А hole or holes for the wire or wires is 
drilled through the tase parallel or inclined to the fixing screw or nut, and the 
bared ends of the wires clamped. 5 сіаішв. 


4,383. “improvements la or connected with electric sestreilim apparatus." 
J. C. Liooin. Dated March 7th, 1900. Relatesto controllers particularly adapted 
for compound-wound motors supplied from two or more groups of battery celts, 
The contacts are so arranged on the controller cylinder that the voltage suppiied 
to the shunt winding is constant, though that of the series winding be changed. 
5 claims. | 


4,387, '"imprevements relating to systems of alternating current electrical dis- 
trihwion." C. 1. Young. Dated March 7th, 1900. Relates to means for main- 
taining synchronism between two or wore ulternatins- current generators 
supplying distributing mains in parallel. "his speciticatiou is too complicated 
for purposes of abridgment. 4 claims. 


4,467. ‘“‘improvemonts in electrioaliy-controlicd door locke.” W. Schade. 
Dated March 8tb, 1900. Relates to means for e.ectricully releasing the sp 11р 
latch bolt of a door lock, and ғо enabling the door to be opened from any 
desired part of the house, during the time that the o di ary locking-belt is 
retracted. I c'aim. 


4.461. ''improvements in or relating to electrical cables." W. J. Glover. 
Dated March Sth, 1900. A cable is built up with a cenual core of stranded 
wire surrounded with paper insulation, Around this are placed one or more 
spiral layers of flattened wire hav.ng cuived edges. The spaces be ween 
the wires may be filed with insulating material or conducting wires. 
4 claims. 


4,600. “A пем or Improved ssli-locking elbow joint for electrical fittings.” 
Н. Hirst and J. Н. Collings. Dated March 9th, 1100, А uovebe joint for con- 
necting two tubes of an electrical fitting, consists of cy indricat pieces attached 
by sockets to the tubes, one carrying ascrew on which the otherisheld by a nut 
and washer. То hold the parts at any desired angle, one part carried a spring 


with a pin, which engages in a groove on the other part or in recesses at the 
ends of the groove; or the meeting faces of the parts may have rounded teeth, 
to fit together in any number of positions, & mushroom apring being provided on 
the screw to press the parts together; or the faces may be flat, the parts being 
retained in any position by friction only, produced bya helical spring. Flexible 


conductors are passed through the tubes and joint around а grooved part of the 
connecting screw. g claims. 


4,608. “Improvements ia electrio signalli em for electric raliways." 
M. бап. Dated March 9%, 1900. Relates 8 for signalling and estab- 
lishing telephonic communication between a signal station and a train or trains 
within adjacent block sections, to avoid accident in case of two or more trains 
occupying the same section, or for communication in other cases, as may be 
required. 7 claims. 


4,527. "Improvements in. maltiple contact telephone trancaittere and оге 
relating thereto." C. Adams-Randall. Dated March 9th, 1900. Microphones are 
constructed with a number of granule cells or vibrating rods arranged in sepa- 
rate parallel circuits, each having its own adjustable resistance and fuse. 
Where there are four branches with a common return through the diaphragm, 
each spring is provided with a metal plug surrounded by a felt sleeve, extending 
forward to the diaphragm, and containing the granules. The contacts may be 


gaon grouped, and separate batteries employed in the b.anch circuits, 
claims. 


4,555. ‘improvements in and connected with electric distribution." J. G. 
Lorrain. Dated March 9th, 1900. Distributing; lighting, systems of; con. 
verting alternating and direct currents; transformers. Relates to systems of 
distribution in which both alternating and direct currente can be carried in 


the same conductors, and either can be received or taken off at any point. 
10 claims. 


4,570. ‘‘Improvemente In overhead travelling eleotrio oranes." W. Н. Vasgbas 
aud T. Foster. Dated March 10th, 1900. Relates to automatic stopping apparatus 
for overhead electric cranes. On the axle of the crane barrel a single toothed 
pinion is mounted to drive & wheel, fitted with & projecting pin and roller, 


Nun in the event of overwinding, strikes &nd operates the cut-out lever. 
claims, 


4.607. voments in electrical gas fighters.” M. Arnewaldt. Dated 
March 10th, 1900. In electric torches for igniting gas, the incandesciog igniting 
wire soattached to the battery or sourceof electricity that the distance between 
the wire and the battery may be varied. "This variation is effected by inserting 
in the sockets rods of different lengths, around which rods the flexible lead 
containing the wires is coiled, the circuit being completed by depressing a stud 
until a spring makes contact with a terminal. The igniting wire and its pro- 
jecting tube may, however, be adjustably mounted upon & supporting rod by & 
spring clip or the like, and the circuit may be completed by a push-button 
placed elsewhere than on the source of electricity. 4 claims. 


4,672. “improvements tn electrical terminals." W. Walker. Dated March 
12th, 1900. А terminal is made with a tubular part slit longitadinally, tapered 
at the end, and screw-threaded externally to receive a screw tap, by which the 
tapered portion can be compressed on a wire placed init. In a mod fication, 
a slit and tapered part is made separately from the tubular body which is screw. 
threaded externally and is contracted to form an internal shoulder to support 
the slit part when the screw cap is applied. The body may be provided witha 
shoulder and nut to secure it in the base of a switch. Two or more terminals 
may be provided on one body, for connecting two or more wires together. The 
body of a modified terminal may contain a sliding plunger and spring, for use in 
nn incandescent lampholder. 2 claims. 


4,680. ‘Improvements la electrical acoumalators." A. Mailer. Dated March 
12th, 1900. A compound plate or electrode is made by pressing a number of 
grid-shaped plates containing the active material into a metal frame, 80 
that metallic contact is estab ished between the contiguous surfaces of the 

late and frame. For this purpose the area of the combined plates is somewhat 
arger than the opening in the frame. 1 claim. 


4,686. “improvements la quantity meters." A. Wright and Reason Mauniacturisg 
Company. Dated March 12th, 1900. Quantity meters for alternating currents. 
An electrolytic meter of any kind such as а mercury voltmeter, is connected in 
series with nn electrolytic cell containing an aluminium cathode in a solution 
of sodium-alum, or other electrolyte yielding oxygen, with a lead, carbon, plati- 
num, or other like anode to rectify the current. The cell circuit may be shunted 
by a fixed resistance, and provided with means for producting а balancing 
electromotive force, described in Specifications No. 28,316 and 23,316, a.p. 
1899. 8 claims. 


4,706. ''improvoments Im electric ewitohes." J. Lightfoot. Dated March 13tb, 
1900. Switches particularly adapted for incandescent lampholders. On the 
base are fitted or formed insulating-walls to enclose the terminals, A contact 
lever bridges two of the terminals and is fitted with a spring to give a quick 
break. А casing is provided to enclose the movement, and is sloited to allow 
movement ofthe handle. 3 claims, 


4,708. ''improvaments In electric cablo joint boxes." 6. H. Nisbett. Dated 
March 18th, 1900. Sheathed cables are led into two part junction boxes, the 
parts of which are secured together by bolts, &c. Three internal chambers ме 
formed, the centre one being for tbe coupling, and the end ones being filled with 
elastic material holding the sheathed portion of the cable in position. The 
sheathing is electrically connected to the box by a soldered copper strap. The 
openings in the end chambers are closed by glands. 4 claims. 


4,719. ''improvements in elestrio motors." J. Marr aud W. C. Laldier. Dated 
March 18th, 1900. Relates to electric motors for use in cases where the load 
varies (e g., in connection with winches, motor road vehicles, lifting, lowering, 
winding and hauling apparatus, cranes, and the like), tbe objec: being to 
55 damage to the motor and its connections in case of the effort of the motor 

ешр overcome by the load. 5 claims. 


4,784. “improved magnet winding for continuons enrront machines and con- 
verters for епоси simultanosusly а sparkless commutation and a pressure regula 
tion." M. Deri. Dated March 13th, 1900. In а continuous current dynamo 
or converter, the field magnet is provided with a special compensating 
winding carrying the main current, the said winding producing a field of 
variable strength and definite position, which, in combination with the main 
field, gives rise toa resultant field, the strength and position of which vary 
with the armature current in such а manner as to ensure a sparkless come 
inutation and an automatic pressure regulation. 


4,786. “An alternating current motor." М. бегі. Dated March 13th, 1900. 
Motors, alternating current: A motor of the type described in Specificaticn 
No. 13,393, A. b. 1498, is constructed in such в manner that it may be operated 
entirely by alternating currents. The field magnet is provided, as before, with 
two windings produciog different numbers of poles, but the said windings аге 
both connected in series withthe source of alternating currents, as also are the 
commutator brushes or sets of brushes. ‘The armature coils form a closed 
circuit producing poles corresponding in number to one set of field polcs, an! 
they are also connected to the commutator so as to produce poles corre- 
sponding in number to the other set of tleld pcles. When starting the motor, 
one winding may be short-cirenited. When it has attained its normal speed, 
the other winding aud the brushes may be short circuited. 1 claim. 


4,803. ‘‘Improvements lu electric Incandescent lamps." R. A. Fessender. 
Dated March 13th, 1900. Ап incandescence rod conducting after preliminary 
heating. is made of thoria, magnesia, kaolin, or like matorial, with ends rendered 
gradually more conductive by admixture of magnesic chloride, magnes! 
(with thorim, graphite, or other suitable material. Terminals, wbich 
may be of nickel, an alloy of nickel with iron or copper, or graphite, are 
embedded in the ends, but exposed laterally. Each terminal шэў he 
as lit ring bent helically or a flat strip. or а cylindrical end block with а 
part projecting into the bod of the rcd. The ends may be recessed to receive 
supporting aud connecting pine. Means are provided for rubbing the rod with 
graphite or other material to render it conductive, and thus effect the pre- 
liminary heating when currentis supplied. 18 claims. 


5,032. “Improvements in electrical cut-out devices.” A. Malignan!. Dated 
March 16th, 19 0. Cut-outs for preventing subscribers from receiving & current 
in excess of the amount contracted for, and for lile purposes. lelaim. 
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It is to be regretted that in all these cases it has been 
attempted to demonstrate that electric traction on railways 
is still in its infancy, and that the work of converting our 
suburban lines to electric traction should not be undertaken 
until we are prepared to electrically operate our main line 
trains also. The effect of this is to encourage schemes for 
high-speed long-distance traction, which, although very likely 
possible, both mechanically and electrically, are under 
existing conditions far from safe financially. 

It seems curious to follow the lead of Germany, and to 
state, as Mr. Swinburne did in his paper before the Institu- 
tion of Electrical Engineers the other day, that he con- 
sidered it necessary to treat electric traction on railways as an 


entirely new problem. If that was the object of his paper, it 


was certainly fully attained. All the systems which he 
suggested have either already proved dismal failures years 
ago, as was so clearly brought out in the discussion, or are 
so vague, that it is impossible to ascertain what system is 
really suggested. It appears to us that the recent papers 
on this important question of the electrification of our rail- 
ways start with the wrong idea, and that this may in great 
part be due to the fact that the authors of the recent papers 
may be more or less devoid of any real practical experience, 
and possibly have not closely followed the developments 
of electric railroading during the past 10 years. 

All the authors, as well as those witnesses who advo- 
cated the adoption of the Ganz system during the arbi- 
tration between the Metropolitan and District Railways, 
seem to have fixed in their minds that it is essential to equip 
suburban and metropolitan lines so as to suit the conditions 
which are to be met on trunk lines, and to make the service 
on main and suburban lines interchangeable. Yet in steam 
practice nobody has thought of using the same locomotives 
to haul both suburban and long-distance express trains. 
The result of the arbitration seems also to have been 
entirely misconstrued by many people, who at once conclude © 
that because on trains with frequent stops polyphase motors 
are not advisable, the same cannot be used on main lines, 
where totally different conditions obtain. Hence the 
numerous different and wonderful systems of electric trac- 
tion which have recently been suggested. 

It would appear to us, after the most careful investigation 
of all that has been done both in Europe and America, that 
under the conditions that obtain at present in this country 


electric traction on our main lines is, to say the least, 
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fraught with many difficulties, with very few, if any, com- 
pensating advantages. Under these circumstances, it seems 
to us folly to refrain from electrifying our suburban lines 
until some one, by some unforeseen method, shall have satis- 
factorily solved the problem of electric traction on main 
lines. We have already lost too much time by constantly 
postponing improvements on the off chance of something 
better turning up, and it is a pity that the recent papers 
on electric traction should present to our railway directors yet 
another excuse for putting off improvements which are so 
urgently wanted. | , 

To those who are acquainted with actual results, it seems 
ridiculous that it should be necessary to so often reiterate 
that, for handling heavy passenger traffic with frequent 
stops, electric traction has such enormous advantages as to 
be practically essential for a good urban service. That this 
is fully recognised by those who have had the opportunity 
of judging is amply demonstrated by the fact that hard- 
headed men of business, both on this side of the Atlantic 
and the other, are willing to put up £5;000,000 with a 
probable £15,000,000 more for operating some of the pro- 
posed lines in and around London which Mr. Yerkes, of 
Chicago fame, is now completing arrangements for carrying 
out. 

Under these circumstances, to resuscitate the series system, 
with all the difficulties and complications which originally 
caused its supersession by the present methods, can scarcely 
be expected to be conducive of much good. | 

Research is undoubtedly a very good thing, and can be 
productive of nothing but good if properly carried out, but 
in the present, instance we cannot admit that the authors 
have made either researches or experiments to prove the 
correctness of the theories they advance, and the only result 
they can hope to obtain is to cause a very serious retarda- 
tion in the much-needed electrification of the suburban lines 
in all our crowded centres of population and industry. We can 
only admire the writers for the extreme hardihood which they 
display in being prepared to exclude all past and dearly- 
purchased experience, and to begin afresh and go through the 
same old mistakes over again. They admit that they have no 
grave fault to find with what has been done up to the 
present, or with what competent traction engineers are 
recommending railways to adopt, but they seem certain 
that they would have done much better had they been 
entrusted with the work instead of the responsible officials 
who are now engaged on it. We do not wish to appear 
unsympathetic towards scientific progress, but we do wish to 
urge on our railways the necessity of immediately taking 
steps to amend their so manifestly inadequate suburban 
service, and the fact that practical systems, entailing no 
experimental risk, are actually available, which will enable 
them to take in hand at once the electrification of their 
suburban lines, Electricity is the remedy which, if properly 
applied by experienced, not visionary, engineers, will abolish 
many existing evils as regards the congested and unremune- 
rative state of present suburban lines. 


IHE subject of large gas engines was 
taken by Mr. Bellamy for his paper before 
the Manchester Section of the Institution 
of Electrical Engineers on April 8th. He mnde a list of 
the fanlts charged to gas engines and sought to explain how 
to avoid them, Thus, to cure unsteady turning with hit- 
and-miss governing there must be a heavy fly-wheel. Пе 


Large Gas Engines 
for Electric 
Driving. 


gave an instance of an engine of 240 1.1. P. which had two 


fly-wheels. With the two wheels the friction II. P. was 
52:32, while with one only it was 30787 H. b., showing that 
the extra wheel of 64 tons only required 1°45 H.P. to keep it 
moving. The lesson is that heavy fly-wheels should have 
good bearings well lubricated. The fault of non-balance is 
so largely one of construction, that it needs little comment ; 
that of vibration is спе for foundations and general massive- 
ness to deal with. We quite agree that the coal hole is not 
the best site for a gas driven plant. To prevent noise the 
rather costly plan of using too big an engine with softer 
explosions is advocated. As regards silent exhaust, expansion 


chambers are advocated, also the introduction of water to 
the exhaust pipe. How is it we never seem to see „ 
exhaust pipes? Is it that they have been tried and found 
wanting ? 

As regards the difficulties of starting, we think that the 
author might have named the small engine as a suitable 
means of starting large ones, acting as do the little barring 
engines of the cotton mills. We believe the small starting 
engine has been used by Mr. Thwaite in all the large engines 
of his blast furnace gas utilisation plant. (ias engines are 
stated to be now as reliable as any other prime mover, but 
they should be properly lubricated by a continuous pump 
system, oil being introduced to bearings at the points of 
least pressure, and no means of escape provided for it at the 
point of greatest pressure. A gravity tank is recommended. 
For working with poor gas Mr. Bellamy asks for gas of a 
calorific capacity of 140 B. Th. U. per cub. ft.; we have known 
gas engines work well with gas of only 100 B.Th.U. capacity. 

Of course, an engine may work well with town gas, 
because the ignition is a little more certain than with 
poor gas, but given proper valves, the poor gas—perhaps 
more highly compressed—is quite certain and reliable. In 
size, also, the author asked his hearers to accept engines up 
to 200 в.н.р. with as much confidence as steam engines of 
like power, and reminded them that it was but 20 years 
ago that the gas engine was a toy. On Ше credit side of 
the ledger we are told that at three-quarter load certain 
Stockport gas engines haye run for 1°37 lbs. of fuel per 
B.H.P.-hour or 2:16 lbs. per Kw.-hour. An engine tested by 
M. Mathot, near Brussels, at 85 per cent. of full load ran 
for 1 lb. per B. I. P.-hour with a thermal efficiency of 18:5 
per cent. A second test of a Stockport gas engine by the 
same engineer with town gas showed a full load consump- 
tion of 15°65 cub. ft. per B.u.P.-hour for 50°2 B.H.P. This 
with gas at 2s. 6d. works out at 07d. per kw.-hour. The 
author recommends  magneto - electric ignition as more 
certain, safer, and altogether better and more economical 
than tube ignition. The author somewhat objects to the 
demand for gas engines of high speed because it is difficult 
to get rid of the surplus heat, and about 300 r.p.m. is the 
highest even for small units. It is easier to design a gas 
engine with a long than with a short stroke because of the 
exigencies of the compression chamber, but it would bea 
very desirable thing if higher rotative speeds could be given, 
both from the point of view of size and also for fly-wheel 
effects. The gas engine is so economical that it is pretty 
sure to endure as a prime mover so long as the energy of coal 
is got from it by present day methods and not by the to-be- 
hoped-for direct methods of conversion to electric energy. 


Tux recent debate in the House on the 
Post Office, in the Committce of Supply, 
was chiefly interesting with reference to the grievance of the 
telegraphists, who complained of breach of faith on the 
part of the Department. This gricvance is one of old 
stunding, and relates to what the complainants consider to 


have been a distinct understanding when they entered the 
service, viz., that they could reach a salary of £190 a year. 
It is argued that by an arbitrary classification this prospect 
has been practically barred. The whole matter is a some- 
wlrat intricate one, and can be looked at from several aspects ; 
the Department, however, maintained that the prospect was 
only stated to be a prospect and not a certainty, and that 
practically this prospect had not been diminished by the 
changes that had taken place. It seems doubtful whether 
the aggrieved parties are well advised in their line of argu- 
ment,and whether it would not have been better to have 
fought the question on the broader lines of insufficient re- 
muneration for work done; the result of the division on the 
question (132 to 165), however, may be regarded as seme- 
what close. 

In regard to underground communication, for the purpose 
of preventing, or rather minimising, telegraphie breuk- 
downs, it once more had to be pointed out, whet the public 
never appear to be able to fully appreciate, that underground 
wires cannot practically enable overhead wires to be dispersed 
wich, as their working capacity is so much less. The under- 
ground system is, at the same time, being largely exterdal, 
and rapidly pushed forward towards the north. 


Postal Telegraphs. 
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ELECTRO-MAGNETIC OSCILLATIONS. 
By RANKIN KENNEDY. 


THE fact that Mr. Marconi has detected these oscillations 
at a distance of 1,500 miles from their source on the 
globe puts a different complexion on the wave theory of 
propagation as applied to Marconi’s results, The result 
of the actual experiment cannot 
rectilinear propagation of the waves, the curvature 
of the globe seemingly having no effect, disposes of the 
straight-line propagation. A lamp, however powerful, 
placed at Land’s End could not throw a ray of light into a 
ship 1,500 miles off ; neither could an oscillator send waves 
round the earth if these waves travel in a straight line, as 
light does. "To me it seems that the effects are not due to 
ethereal waves travelling as light does, but to electrical 
oscillations set up in the earth itself considered as a whole 
sphere, insulated in space, and the same effects can be 
reproduced on a small scale on a large ball, or artificial 
earth, as it might be called. 

Imagine a large globe suspended in space, practically & 
good conductor. , Electrically the globe is nominally neutral, 
no difference of electrical potential existing between any por- 
tion ; but let the electrical conditions be disturbed at any 
point—say that a sudden separation of electricity is made at 
the point A in fig. 1—we know from common knowledge 
that the disturbance at a will be propagated all over the 
sphere, much in the same way as it would if the ball were of 
ivory and struck at a by another ball, every particle of the 
ball would be disturbed by the blow at a. Or consider the 
ball covered all over by a sea of water, and at A a submarine 
mine to be exploded, throwing up the water. A wave, or, 
ratker, a series of waves, would be set up which would travel 
round the whole ball. 

In this view of the electro-magnetic transmission of waves, 
we can imagine the rapid discharges at great potential at the 
point, A, agitating the whole electrical system of the earth, 


Fia. 1. 


and that the earth is surrounded by an electrical atmosphere 
normally at rest and neutral,so that when disturbed at one 
point, this atmosphere vibrates or oscillates throughout its 
whole mass. And, therefore, there is no reason why com- 
munication between the antipodes, A and c, should not be 
practicable. | 

A large globe on which a spark coil and a radial con- 
ductor can be laid at A, as in a Marconi installation, could 
be utilised as a working model. There can be no doubt that 
a rapid and high potential series of charges and discharges at 
A could be detected at B or c, by a Branly tube or otherwise. 

Considerations regarding results of experiments in labora- 
tories, or even within a few miles of area, are not of much 
value in this matter. Marconi has applied the test to the 
whole earth, with the result that so far as one can foresee 
every wireless telegram is actually an effect of the surface 
charge of the earth as a whole, and not at all due to radiant 
energy travelling in space like a ray of light. However that 
may be, the subject now calls for very different treatment 
from that which it has hitherto received, not so much 
perbars in the intercst of wireless telegraphy as in the 
interest of fundamental knowledge. 


agree with the 


Whether the earth as a whole is electrified as a ball with a 
charge upon it, matters little; if it is electrified then the 
oscillator simply agitates this charge. Lord Kelvin 40 years 
ago clearly proved the earth's surface to be charged, and 
suggested that the opposite charge might exist in the rarefied 
upper layer of the atmosphere; if this is so, then the gaseous 
dielectric is polarised vertically. He also pointed out that a 
very considerable electrification of the whole earth's surface 
could be effected by quite a small amount of charge. It 
is quite conceivable, then, that the earth’s electrical 
equilibrium may be sufficiently disturbed by what seems a 
very feeble apparatus, compared with the dimensions of the 
globe, to operate the delicate detector on any part of its 
surface. 

This theory, of course, still rests upon the wave trans- 
mission, but not upon straight line action, the vibrations 
being propagated through the mass, only itis not the matter 
which vibrates, but the electrical charge upon it. 

(To be concluded.) 


THE PARIS METROPOLITAN RAILWAY. 


By C. H. WORDINGHAM, M.Inst.C.E. 


THE Report of Lieut.-Col. H. A. Yorke to the Board of 
Trade, dated January 8th, 1902, which has just been pub- 
lished, is an interesting contribution to the subject of under- 
ground intercommunication. It contains a description of 
the Metropolitan Railway in Paris, and comparisons are 
drawn between this line and the Central London Railway 
and the old Underground Line in London, while brief refer- 
ence is made to the Buda-Pesth Shallow Tunnel Railway, 
and those of Boston and New York. 

The question of intercommunication between the various 
parts of Paris was under consideration as long ago as 1856, 
but, although reports and recommendations were made, 
practically nothing resulted until the Exhibition of 1900 
was at the door, when apparently it became evident that 
something must be done, and the present scheme was 
inaugurated. | 

It is remarkable that this prolonged delay was due to the 
Municipality of Paris and the French Government being at 
variance, and not less remarkable that it was the Govern- 
ment that came off second-best in the long run, a happy 
augury for the L.C.C., but not for those who think muni- 
cipal trading has gone far enough in this country. 

The debate turned on a question which is identical with 
that now pressing for settlement in London. The French 
Government maintained that urban intercommunication 
should serve principally to link together the termini of the 
main railways, while the municipality considered rapid 
transit between the various parts of the city of paramount 
importance, coupled with improved communication between 
the more remote districts and their consequent appreciation in 
value. The assistance given by the municipality to the pet 
scheme of the Government, the Exhibition of 1900, 
practically bought over the opposition, and the city authorities 
were permitted to prepare a comprehensive scheme. Appa- 
rently, they made up their minds to make the most of their 
victory, for not only did their scheme leave out the main 
line termini, but they adopted the metre gauge with the 
professed object of rendering it impossible to connect up 
with the main lines. In the end the Government insisted on 
the standard 4 ft. 8} in. gauge being adopted, but they 
none the less knuckled under completely, since the only 
effect of the alteration was to enable the Metropolitan Rail- 
way carriages to run on the main lines, the main line rolling 
Stock being precluded from running on the Metropolitan 
Railway by the tunnels being retained of such a size as to 
prevent the carriages entering them. 

The total length of the lines authorised under the scheme 
is nearly 39 miles, of which rather more than 8} miles have 
been opened for traffic. The general arrangement is a 
circular belt with two lines running north and south, and 
two east and west, all forming chords of the circle. 
Nearly all the lines are double track, and where underground, 
i.e., for 70 per cent. of the length, both tracks are in one 
tunnel. 
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The salient features of the construction and operation of 
the lines may be summarised as follows :— 

The tunnels are in all cases constructed as near the surface 
of the street as possible, though occasionally it was found 
necessary to dip below the main sewers, and, of course, to 
carry one tunnel below another where two routes cross, ав 
they do in some cases, The whole of the tunnelling, with 
very few exceptions, is arched and built of rabble masonry, 
the arches, in all cases, being elliptical. The interior of the 
arch is finished with a coat of Vassy cement } in. thick, and 
the walls and invert with Portland cement. 

Whenever the stations are below the water-bearing strata 
of the subsoil they are built in a similar manner to the 
tunnels, but, in other cases, the stations have side walls of 
masonry, and are covered with main transverse girders, 
which, in turn, carry longitudinal girders, between which 
are constructed jack arches. b 

The interior of the tunnels is whitewashed, and the stations 
are lined with white glazed tiles. 

Vignoles rails, 49 ft, long, weighing 105 lbs. to the yard, 
are employed, carried on creosoted sleepers of beech with 
gravel ballast. Sole plates are fixed between the rails, and 
the sleepers and the rails are secured by means of coach 
screws. Тһе rail joints are supported on sleepers, and are 
arranged not to come opposite one another. 

The cut and cover method of construction was employed, 
the use of shields being found unsuitable, and the attempt 
to use them being attended with serious difficulty owing to 
subsidences. 

Along the Rue de Rivoli it was found necessary to remove 
the old main sewer, and to replace it by two new ones, one 
on each side of the street; the traffic being entirely inter- 
rupted during the operations. | 
The whole of the tunnels, covered ways, viaducts and 
stations, were constructed by the Municipal Works Com- 
mittee of Paris, but the equipment of the lines with the 
permanent way, electrical plant, rulling stock and station 
buildings above ground were undertaken by a traction com- 
pany, to whom a concession for working the lines for 35 
years was granted. 

"The rolling stock at present in use consists of four- 
wheeled carriages with centre buffers. Each train com- 
prises four earriages, one being fitted with two motors of 
100 n.P. each, and the other tliree being trailers. 

Each coach is reckoned to carry 50 passengers, but it is 
somewhat strange to English ideas to know that 20 of these 
have to stand. In actual use, however, this is not at all 
inconvenient, as most of the journeys are very short. 
Though not mentioned in the report, it is worthy of note that 
the carriages are by no means elaborate, and, in the writer's 
opinion, very wisely so, while the absence of cushions cannot 
be too strongly commended. 

Every carriage is fitted with Westinghouse air brakes and 
hand brake, and an electrical brake for use in cases of emer- 
gency is also provided. 

The signalling is automatic, a separate electrical circuit 
being provided to operate the signalling by means of treadles 
placed alongside of the rails. The system employed is a 
block system with an empty block between any two trains. 

The most striking point about these shallow tramways in 
Paris is that, although the designers had a free hand and 
were laying out a complete scheme in its entirety, and, in 
point of fact, hate provided a circular line with cross- 
connecting straight lines, yet they prefer to work these lines 
in independent sections, the trains on even the circular lines 
being run in two independent sections, and not all round 
the circle. Every facility is given to passengers by means of 
stations common to the lines meeting at a point to enable 
them to pass from one section to another, but the fact 
remains that they have to change carriages. No more 
striking confirmation than the adoption of this method of 
working in Paris could be found of the view expressed by 
the writer in the Review in an article commenting on 
Messrs. Rider and Baker’s report to the London County 
Council to the effect that long through lines are not 
necessary for urban inter-communication, the chief require- 
ments being frequent, rapid, punctual means of communica- 
tion over moderate distances. 

The arrangement at the end of the sections calls for 
special remark. At each end the two tracks are connected 


by means of a single loop having a radius of 100 ft., which 
enables the trains to run round from the up to the down 
lines, and zece versa, without the necessity for cross-over 
roads, and without any alteration in the make-up of the 
train. "The author believes that a somewhat similar system 
was suggested by Mr. Corbet, the borough surveyor of 
Salford, for the trams in that town, but it wa3 not adopted; 
the advantages possessed by the arrangement are well worthy 
of attention. 

The report brings out very clearly the points of similarity 
and difference between the shallow tunnel and deep level 
tube by comparing the Central London Railway with the 
portion of the Paris Metropolitan Railway already open, the 
length and kind of district served being almost identical, 
and both having been started at almost exactly the same time. 

For the purposes of inter-communication over short 
distances, there can be no possible doubt as to the superiority 
of theshallow system in point of convenience and comfort. 
In Paris, one has only to walk down a very few steps to find 
oneself on the platform, whereas the Central London Railway 
lifts involve some delay, and. a certain degree cf incon 
venience, It is true that both are small in amount, and 
certainly on a long journey, as, for instance, from the South 
to the North of London, they are insignificant, but where 
the whole journey only occupies three or four minutes, every 
half minute’s delay is a consideration.. Apart from the 
question of the passengers, the use of lifts involves very 
serious increase in the working expenses. | 

The difference in the atmosphere on the two lines, 
though not referred to in the report, at once strikes anyone 
who has travelled on both. In Paris on a hot day, it is 
positively refreshing to meet the cool breeze escaping from 
each station, the air having an odour of a clean-smelling 
and not unpleasant disinfectant, in place of the stuffy hot 
smell of the Central London Railway, while the continuous 
lighting of the whole tunnel in Paris is another pleasant 
feature, tending to make travelling much more cheerful 
than in the somewhat uncanny dark and: closely-fitting 
Tube. 

It will be remembered that in Messrs. Rider and Baker's 
report to the London County Council, surprise was expressed 
that provision had not been made for the accommodation of 
gas, water, and other pipes in the subways in Boston and 
New York, and in the report now under consideration it із 
stated that in Paris also no attempt has been made to carry 
out the idea. One cannot suppose that the matter did not 
receive full consideration, and the fact that no such subway 
was provided goes strongly to show that the difficulties and 
objections to it, which were pointed out by the writer in the 
article already referrcd to, are very real, and in practice 
almost insuperable. \ 

Colonel Yorke concludes his report by emphasising the 
advantages nossessed by the shallow tunnel, but he does not 
omit to point out what enormous difficulties there are in the 
way of constructing subways of this kind in London ; not 
only on account of the immensely complicated network of 
underground pipes at present existing, and the presence of 
cellars beneath the roadway, but also on account of the 
narrowness of the streets. He suggests, however, that where 
new thoroughfares are being constructed, as in the case of 
the new street from the Strand to Holborn, it is a com- 
paratively easy matter to make provision for these shallow 
tunnels. 

The cost of construction, exclusive of the equipment and 
above-ground work, is estimated for Paris at £193,550 per 
mile, but there can be little doubt that the peculiar diff- 
culties of London would necessitate this estimate being 
largely increased for that city. 

The general impression left upon one’s mind by the present 
report is that shallow tramways, if they can be attained, are 
as near an approach to an ideal means of getting about 
over short distances in a large city as can be had, but that 
their advantages over deep level tubes become practically 
negligible for joining up the extreme outskirts with one 
another, and that, while these comparatively long-distance 
lines should certainly be co-ordinated, it is by no means 8 
matter of such great importance that the short lines should 
be in communication with one another, but, on the contrary, 
there may even be substantial advantages by their being 
isolated and self-contained. 
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THE INFLUENCE OF TARIFFS ON 
TRICITY SUPPLY. 


ELEC- 


By J. R. DICK, BSc, M I. E. E. 


IN two recent numbers of the ErkcrRICAL Review, Mr. 
Ashmore Baker has given the results of some investigations 
on the above subject. His conclusions possess, on the sur- 
face at least, all the appearance of having been carefully 
confined only to the logical lessons to be derived from an 
impartial study of central station statistics. 

Nevertheless, Mr. Baker seems to have an uneasy feeling 
that, as in many similar instances, even statistics may not 
prove infallible. He therefore explains, by an analogv, how 
to arrive at the effect of a variable factor in a series of col- 
lected results, which depend in some way on tbat particular 
factor. His example of the comparative death rates from 
gmall-pox of vaccinated and unvaccinated persons is as true 
asit is trite. It does not follow by any means that the 
method he adopts in the examination of central station 
figures is at all analogous to this example, nor does it, ensure 
the truth of his conclusions, In point of fact, Mr. Baker 
has consciously or unconsciously violated the most ele- 
mentary laws of inductive reasoning. Instead of confining 
himself to the question of the active or passive influence on 
the load factor of the system of charging alone, he has of 
necessity in the manner in which his figures are collected 
vitiated his results by the inclusion of many other variables. 
His argumenta are based on the following assumptions :— 

1. That the method of charging (it might be a rate of 7d. 
for one hour and Gd. after) is the only thing that influences 
the load factor. 

2. 'That all stations having an equal output and the same 
method of charging ought to have the same load factor. 

To any engineer of experience, the folly of these assump- 
tions is at once manifest. In the tables there is a rough 
attempt at classification by the omission of combined lighting 
and traction stations, while those towns having public and 
private lighting supply are classed as distinct from those 
with private lighting only. 

Let us look for a moment at the many causes which 
tend to react on the load factor, independent of the tariff. 
There is, first and foremost, the character of the district and 
the habits of the people. In large cities the average hours 
of burning are much greater than in small provincial 
towns. Then there are many towns where there is a ready 
sale of electricity for workshop driving and similar purposes, 
which produces a very marked effect on the total output per 
kilowatt of maximum load on the station. This day load 


is conspicuous by its absence in other towns, and it is useless . 


to expect as high a load factor as when this source of 
improvement is present. 

The relative amount of public and private lighting has a 
great deal to do with some of the large load factors. In 
several towns the units sold for public lighting may amount 
to one-third of the output, whereas, iu other towns, half 
а dozen arc lamps in the High Street may be all that 
represent this valuable aid to the production of a good load 
factor. 

To come now to the effect of a rational tariff based on 
the maximum demand system, it must be admitted there is 
strong primá facie evidence that it should have a tendency 
in the direction of improvement. It encourages the modera- 
tion of individual demands, and the prolongation of the 
hours of burning. The effect of both these causes is 
obvious. It is most noticeable that this effect is the more 
marked the closer the actual charges approach to the 
ideal values reckoned from the costs, If one deliberately 
throws away the advantages of the maximum demand system 
by having an alternative flat rate, or by having an absurd 
scale of charges, the same results cannot be fooked for. And 
here I must remind Mr. Baker that he has included all such 
stations under the heading of maximum demand users, which 
is entirely unfair. 

It is, however, only one more addition to the many 
variable quantities which have intruded unwittingly into Mr. 
Baker's problem, although he was under the fond belief that 
he was following the analogy given at the beginning of his 


article, and tracing the consequence of changing only one 
variable, 

The length of time during which a supply station has 
been at work has no small bearing on the value of the load 
factor. For the first or second year there is an irregular 
period, but afterwards the effect of a good or bad policy is 
bound to tell. 16 is not possible, then, to compare 10 very 
young stations in their second or third year of operation with 
a similar number of those that have been at work for many 
years. This circumstance Mr. Baker has quite ignored. 

The question now is, How can we elimintate the other 
variables, and consider only the relation between tariff and 
load factor? Simply by confining our attention to the 
results following the use of a given tariff in each individual 
station. In other words, observe whether the load factor shows 
an increasing, stationary, or diminishing tendency with the 
tarif in use, without reqard to its absolute value, 

The first year's results should be discarded as being subject 
to irregularity. If the observations of the percentage 
change in the load factor are made over a number of years, . 
it is found that the maximum demand system shows an un- 
mistakable superiority. An average increase of 5'6 per 
cent. per annum is the result of using the Wright system, 
while an average increase of only 1'1 per cent. takes place 
where flat rates are in vogue. These figures refer to about 
60 of the older stations that have been in operation five or 
Bix years. Stations supplying electric traction, or those 
charging alternative flat rates, are excluded. 

It will be noticed that the result of the above investigation 
is in entire contradiction to those obtained by the false 
reasoning from the average of the absolute values of the 
load factor. "The hasty generalisation of Mr. Baker is, of 
course, a mistake into which anyone might fall who did not 
give full consideration to the question. 

The inquiry as to how far the costs are affected by the 
tariff in vogue is simply a corollary of the original proposi- 
tion. We have seen that an improved load factor follows a 
good tariff, and consequently the costs will be diminished 
in some relation to the improvement, The ratio of the 
price to the cost is simply that which the supply authority 
considers will afford a sufficient margin of profit. 

It is satisfactory to note that the correct way of expressing 
the facts has been adopted for the lamp increase in the 
various towns. This is the percentage per annum,and it 
proves at least, if proof were ever required, that the Wright 
system does not discourage wiring. It is very puzzling why 
the load factors were not expressed in & similar manner. 
Had this been the case, the necessity for writing the article 
and arriving at such erroneous views, would have dis- 
appeared. 

'The conclusion of the whole matter is very tame and 
pointless. Mr. Baker has nothing to suggest, except another 
differential tariff, which is less accurate, has fewer merits, 
and is more complicated in its working than Wright's. He 
ig an iconoclast at one moment, and the next raises up a 
fresh idol. It seems remarkable that he should be a partisan 
of any differential method, when the dull simplicity of the 
flat rate is, in his opinion, all that can be desired. 

Had Mr. Baker more experience in the electricity supply 
business, he would know that load factor is not the only 
consideration involved in the use of Wright’s system. There 
is the equally important question of how to sell to each 
customer at the lowest possible price consistent with making 
a profit, ог, at least, no loss. No method, except Wright's 
modification of Hopkinson’s system, has ever thoroughly 
answered that question. Even Mr. Baker must admit it is 
of some importance. | 

It is unfortunate that Mr. Baker was unable to judge Mr. 
Mordey's contribution to this discussion at its true value. 
He might then, instead of congratulating himself on the 
similarity of the arguments, have been thankful to be 
free of the comedy of errors which the two papers together 
now present, 


Falhirk.—Vhe T.C. has received permission frem the 
Secretary for Scotland to borrow the sum of £25,000 for the execu- 
tion of electric lighting works. 
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PARLIAMENTARY. 


Toss RAILWAY COMMITTEE. 


ON 16th inst. a Select Committee of the House of Lords, presided 
over by Lord Windsor, commenced the consideration of a large 
group of Bills for underground electric railways in London. The 
other members of the Committee are Lord Lauderdale, Lord Bath, 
Lord Zouch and Lord Knutsford. The Bills referred to tbe Com- 
mittee are as follows :—Charing Cross, Hammersmith and District 
Electric Railway No. 1; Charing Croes, Hammersmith and District 
Electric Railway No. 2; City and North-East Suburban Railway 
No. 1; City and North-East Suburban Railway No. 2; King's Road 
Railway; King's Road Railway (Putney Extension); North-East 
London Railway No. 1; North-East London Railway No. 2; 
Piccadilly and City Railway No.1; Piccadilly and City Railway 
No. 2; West and South London Junction Railway; Loadon United 
Electric Railways; Brompton and Piccadilly Circus. Railway (new 
lines, &c.); and the Central London Railway (new lines). Com- 
mittee Room No. 15 in which the inquiry was held was crowded in 
a most inconvenient manner. 

Mr. LITTLER, K.C., said there were во many persons interested in 
the various Bills, that he would suggest an effort should / be made to 
obtain a larger room. 

At a later stage it was announced that the room used for the 
South African inquiry could be used. 

The CHAIRMAN said the only question was whether the room was 
too far away from the other committee rooms for the convenience of 
counsel. 

Mr. BAddALLAx, K.C.:—I should prefer a little more exercise во 
as to able to get a little more air. 

Lord Rost. CEcin, K.C., said he had been instructed to make 
application that they should first dispose of the question of vibra- 
tion and compensation to landowners in respect of vibration. If 
that point was settled, four-fifths of the opposition would disappear, 
and it would be a great saving of expense to the petitioners, 
There were many difficulties in proceediog with the Bills in the 
ordinary way of taking the first Bill on the list. It might be that 
in the first Bill the landowner's interest would be ‘unimportant, 
whereas in another Bill they might be very important, and conse- 
quently, if the question was decided iu the first Bill, it might be 
decided in the absence of those who were most seriously affected. 

Mr. BaLFour Browns, KC., said that in the first group there 
were four competiog Bills, aad it appeared to him it would be best 
to decide which of these Bills should be allowed. In that case a 
large number of frontagers would be at once released. 

Mr. FITZGERALD supported the suggestion of Lord Robt. Cecil. 

Mr. BaLtrour Browne asked on which Bill was it suggested the 
question of vibration should be heard. 

Mr. FITZGERALD: On the whole. 

Lord Rost. CEciL opposed the suggestion of Mr. Balfour Browne, 
because, as he pointed out, it would be impossible to decide 
which Bill should be allowed without hearing the frontagers on 
each, 

Мг. L. Cowarp, K.C., as representing one of the promoters, 
. endorsed the view of Mr. Balfour Browne that the first four com- 
peting Bills should be taken together. ) 

Mr. LirrLER, K.C., said be did not quite know whom he did 
represent, and whom he did not,for the moment. He thought, how- 
ever, that if they adopted the suggestion of Lord Robt. Cecil, it 
would be necessary to hear counsel on behalf of each set of pro- 
moters. 

After further discussion, Mr. BAddALLAX suggested that the ques- 
tion of vibration should not be taken as а question of preamble. 
They migbt deal first with the merits of the various schemes, and 
then vibration might be dealt with on clauses. 

The Committee having conferred together, the CHAIRMAN said he 
thought the most convenient cóurse to adopt was to hear the whole 
of the promoters’ cases with respect tothe first group of Bills before 
they heard the opposition to any one of the Bills. The case of each 
promoter must be put before them, and it would be subject, of 
course, to cross-examination. Не had been in consultation with the 
Chairman of Committees, and Со]. Yorke, who gave evidence as to 
the views of the Board of 'l'rade lust session, was present. Не 
thought it would be to the convenience of the promoters aud every- 
one if this evidence were taken first. They would then be in 
possession of the views of the Board of Trade, and it would be 
easy to consider what clause should be imposed in the Bills. 

Col. Yorks stated that before Joint Select Committee last year 
he had expressed the opinion that juuetions in some of the tube 
railways were things to be avoided, if possible, because there were 
certain risks in tube railways, particularly in electrical railways, 
which were not existent in liues at present worked by ordinary 
locomotives. He referred particularly to fire, owing to the failure 
of sume of the electrical appliauces. 

a Winpsok: Do yon think it is casy to guard against these 
risks ? 

Col. Yorke: I think there is little difficulty in guarding against 
the risk of fire in such cases, if the necessary precautions are tuken 
iu suflicient time. That із to say, during the construction of the 
railway and of the rolling stock. 

What would you s grest?—'The precautions I would veuture to 
suggest are (1) the omission of all weodwork, as far as possible, 
from the neighboucbood of the motor cables aud еїссиіс machiuery, 
aad that wood portions of the train should be protected by some 
non-eomibus.ible material (2) I would suggest the disuse of 
Cexible cables and the use in their stead of rigid conductors, either 
barred or protected by some pou-iatiammable, insulating material ; 
aud 3) tue adoption of some nowecombasiible material oa a.l trains 
whether drawn by locomotives or not. 


. Do you think these precautions could be taken without difficulty ? 
—I think during construction they might be adopted by all elec- 
trical railways, whether underground or not. I would suggest that 
some such precaution should be compulsory ia trains employed in 
tunnels. We have been informed by the electrical adviser of the 
Board of Trade that no electrical difficulties presented themselves 
to him in connection with the use of non-inflammable insulating 
material. | 

Do you think the non-use of wood might even be carried out in 
regard to sleepers ?—I venture to suggest that at any rate the ше 
of wood should be discontinued, and, generally speaking, excluded 
from stations, signal cabins and on other buildings deep below 
ground. It might. even be desirable, I make this suggestion with 
all diffidence, to abandon the use of wooden sleepers on the per- 
manent way of deep level railways. There may be electrical diff- 
culties, and the question of vibration may arise if metal sleepers are 
used. I would, however, throw out the suggestion that if wooden 
sleepers are used they should not be creosoted, because they are not 
only inflammable, but even if scorched, they create a suffocating smoke. 
There are several things besides creosote of a mineral character 
which could possibly be utilised. I think if euch methods as thege 
indicated were employed, the risk of fire would be done away 
with. 

With regard to the size of tube ?—I would desire to draw the 
Committee's attention to the suggestion that there should be on 
each side, or at least on one side of the carriages, sufficient space 
for passengers to alight in case of emergency, and pass between the 
sides of the tube and the carriages when necessary. This is 
specially desirable in these lines, which will employ very long 
trains, such as seven or eight carriages as at present run on the 
Central London. It might be a further great advantage if the 
height of the tube were slightly increased, so as to give facilities 
for dealing with the train in case of derailment. Possibly these 
suggestions might render it necessary to adopt a rather Jarger 
diameter fur the tubes than is proposed by some of the lines before 
the Committee. 

I thiuk the Vibration Committee referred to that ?— They made 
a suggestion that the diameter of the tube might be somewhat ia- 
creased, and also with the view of lesseniog air resistance. The 
difliculty arises that in most of the Bills which are before the Com- 
mittee the size of the tube is fixed, and the diameters vary from 
11 ft. 6 in. to 12 ft., 13 ft., and in one solitary case to 16 ft., so that 
there is no unanimity at the present moment on the part of the 
promoters. I would, with all deference, suggest that, after hearing 
evidence, the Committee might be foreed to modify the clauses which 
fix the diameter of these tuunels, in all cases to certain specified 
limits, and the result would be that if it were considered desirable 
to provide any platform between the carriages snd the sides of 
the tunnel, it would be necessary to render the carriages so small 
and narrow as to render them inconvenient. 

The upshot of that, I take it to be, ів you think it is not advisable 
that in the Bills the different companies should he tied down too 
closely to а particular size of tube? — That is so, especially in the 
case where somewhat small limits of size have been fixed. I do 
not suggest tbat it would be necessary in all cases to enlarge the 
tubes, but in some cases such a possibility might suggest itself, and 
if the clauses in the Bill went through as they stand, it would be 
impossiole for any increased diameter to be given to the tabe. 

Lord KnutsForp: Would that not be a question for the Board 
of Trade. We could only say that the tube could not be less than 
8) many feet ?—That is my suggestion. 

Lord LAUDERDALE: Have you formed any idea as to what 
should be the smallest diameter ?—As a purely personal matter I 
have formed the opinion that 13 ft. 6 ia. ia a convenient diameter. 

The CHAIRMAN : I understand that you suggest that the Board оѓ 
Trade should be the arbitrators of the exact size of the tube во long 
as the Committec give them freedom to make such alterations aa 
they think desirable for the purposes of safety ?—The Board of 
Trade, I suggest, should have power to see that there are certain 
cl:arances between the sides of the tunnel aud the train. If the 
tuunel is restricted to a certain diameter, then if the clearances 


are tu be there the size of the carriages would have to be less. 


Lord LatperRDALE: Ther you would place a limit оп the 
narrowness of the carriages ?—1t certainly would be incoavenient 
to have the carriages nuduly narrowed. 

Then is 13 ft. 6 in. the minimum you would place, ог would it be 
possible to have & narrower tube ?—The present Central London 
Railway is only 11 ft. 6 in., but there are no clearances tu speak of 
between the carriages and the tuoe itself. | 

Lord Кхит»ькоңр: Or between the tunnels and the tops of the 
carriages ? —No. i 

The CHAIRMAN: Then we come to the point of ventilation ?— 
It seems to b» a matter which requires somewhat more attention iu 
tie future than in the past. The aaticipations which were ex pressed 
in tbe carly days of tube reilway construction ss to ventilation 
being afforded by the movement of the train in the tube have not 
been altogether realised. 1 am of opinion that some means of 
lughtius should be provided for the tubes between stations in case 
of accident. One of the dangers to be avoided is panic, aud 
nothing seems more likely to lead to that Шап absolute darkness. 
la case of failure of the electric current for propelling the train, 
toe whole tunnel would be left ia darkness. 

Aliboagh the compauies concerned might provide these volun- 
turily, you think there ougat to be something compulsory ?—The 
Central London have voluntarily provided light. in the tannel, and 
] think great credit is due to them for having done во; but ] am 
certainly of opinion that some power should be given to compel 
compauies to adopt these very reasonable precautions. The liebt. 
of course, must be distiuct from the main саген which propels the 
маш. I would not suggest that the light should always be turned 
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on, bnt it would be possible, I think, to have the lamps available 
and switches at intervals in the tunnel, so that the guard, or those 
in charge of the train, could easily turn the light on. 

You are acquainted with the Metropolitan Railway of Paris? — 
I have paid a visit by direction of the Board of Trade, and in that 
case the tunnels were lighted from end to end at all times. 

With regard to the shape of platforms, and with reference to the 
rolling stock ?— That is a matter which has lately comeinto notice in a 
rather acute manner. It is very desirable that platforms and rolling 
stock should be made suitable for each other. It occasionally 
happens that the platforms are designed at one time and the rolling 
stock is designed at anotber time, and when the two are put together 
they do not always fit. The tendency at the present time is in 
favour of very long trains, and unless the platform is straight there 
is acertain space between. On one of the existing tube railways 
where great crowds assemble at certain times of the day, and where 
trains are not allowed to remain long stationary, experience has 
shown that passengers ate liable to slip between the platform and 
the train, and a great many reprcsentations on the subject have 
reached the Board:of Trade. The Department viewed the recom- 
mendations of Lord Rayleigh's Committee on Vibration as exceed- 
ingly important, and felt that effect should be given to them—not 
necessarily to every one of them in each case, but the alternatives 
should be considered, and one or other of the recommendations 
should be adopted in each case. 

What are the present statutory powers of the Board of Trade ?— 
They have powers which do not amount to an obligation to 
inspect the railway before it is opened to traffic. This can only be 
done during the 10 days immediately preceding the date on which 
the company intends to open the line. The inspection is ¢onfined, 
unless special conditions are inserted, to the question whether 
ewing to the incompleteness of the permanent way the 
Opening of the line would be attended with danger to the public. 
Assuming the line was in all respects complete, there had been a 
doubt whether. it would not be within the power of an inspecting 
authority to refuse to pass the line, because the platforms were 
built of wood iastead of stone. I would suggest that this isa matter 
of great importance, because the fact of the line having been 
inspected by the Board of Trade is regarded by the public as being 
a guarantee of safety. 

In your opinion the presert powers of your department come 
into operation too late to be of use ?—Having regard to the electrio 
railways, these are constructed and worked under somewhat novel 
conditions, and the powers of the Board of Trade can only come 
into force when the whole of the work is completed, the carriages 
provided and the money spent. Then it is too late. Tne inspect- 
ing officer is, therefore, sometimes in a dilemma. He may see 
things open to criticism, but can hardly refuse to pass the line and 
demand rejection of the rolling stock merely because they were not 
constructed as he considered they ought to be. 

In your opinion .some supervision should be exercised at an 
earlier stage ?— That ів so. The Board do not wish to extend their 
powers of responsibilities, but only to bave their powers operative 
at an earlier stage. I would suggest that the better way of dealing 
with the questions I have raised would be to confer on the Board of 
Trade power to arrange with the companies all the necessary details 
for safety and convenience before the commencement of the works, 
and I have a draft clause which the Board of Trade have directed 
me to place before this Committee. Their proposal is that the com- 
panies should submit for the approval of the Board of Trade plans 
and sections and other details of their proposals with respect to—(a) 
T'he permanent way, tunnels, platforms, stations, lifts and other com- 
munications; (b) Rolling stock ; (c) Lighting; (d) Ventilation; and 
the railway rolling stock and other works shall be constructed 
only according to the plan section and other details as approved by 
the Board of Trade. 

Lord KNOTS FORD called the attention of witness to his statement 
made last session regarding end-on junctions. 

WirNESS said he had not considered the question very closely 
since he gave.evidence before, but on the whole he was not quite so 
strong on the point as last year. As a purely personal matter, he 
preferred shorter routes, bat at the same time there were advantages 
in long through routes. 

Lord Knutsrorp: You think the shuttle system, on the whole, 
is the best system ?—There are great differences of opinion, but still, 
personally, I prefer it on the whole. 

Lord ZovcH said, as a new member of the Committee, he would 
like to know what the shuttle system was? 

WITNESS said it was where a train ran from A to B backwardsand 
forwards, and did not go meandering about all over the circle. 

It was then decided to proceed with the Charing Cross, Hammer- 
smith, and District Electric Railway Bill. 


CHARING Cross, HANMERSMITH AND DisrRICT ELkeTRIE Raiway. 


Мв. BaaGatuay, K.C., who with Mr. Wedderburn, Mr. Hutchinson 
and Mr. Hole appeared for the Charing Cross, Hammersmith and 
District Railway Bill opened the case for the promoters aud said 
tbere were two Bills before the Committee. The lines in opposition 
were the line promoted Ly the Brompton and Piecadilly Circus 
Railway which was only in competition over a small portion of the 
route; the Piccadilly and City Railway No. 2; the London United 
Electric Railways; and the Central London Railway new lines. 
He was, of course, opposing all those suggested competing lines. 
Last year (he promoters had а Bill before Parliament with which 
other underground electric railway Bills were referred to a Joint 
Committee, and that Committee made a report and suggested certain 
deviation, and it was in consequence of the recommendations made 


by the Joint Committee that the promoters brought No. 2 Bill, 
before Parliament this session. Last year No. 1 Bill proposed a 
railway to commence at Bedfordbury, a little north of the Strand, 
and passed under Charing Cross, the Mall, the Green Park, Hyde 
Park Corner to the end of Park Lane, hence to St. Mary Abbotts, 
Kensington, under the Park to near the Albert Hall and then along 
Bridge Road to Hammersmith Broadway. А subway was also pro- 
posed for passengers connecting with the High Street, Kensington 
station of the Metropolitan District Railway. In consequence of 
the Joint Committee’s report several modifications were made in the 
scheme in Bill No. 2, and it was now proposed to continue the rail» 
way from Hammersmith under the river to Barnes. Besides 
carrying out the suggestion of the Joint Committee that these tubé 
railways should consider further extensions to the suburbs, it would 
‘also allow the promoters to obtain a better site for their 
generating station than was previously proposed, and it gave them, 
a chance to get rid of spoil by getting it water borne. They had 
avoided all confluent conjunctions throughout the system. Farther, 
they proposed to a new piece of line between Hyde Park Corner 
along Piccadilly Circus to Agar Street, Strand, so that it would be 
possible to make a junction with the proposed Piccadilly and City 
Railway, either at Piccadilly or the Strand. Then they had aban- 
doned the piece of line between Bedfordbury and the Mall, and so 
started at the Mall north of the Duke of York's Column, aud went 
through by Stafford House. The railway was continued under 
Hyde Park to a point nearly opposite the Albert Hall. This was in 
substitution of the original in the firet Bill Another deviation 
was at the Strand end, soas to make the terminus just opposite 
Adam Street, instead of going to Bedfordbury. Ву this deviation. 
they would be able to make an end-on junction with the proposed 
Piccadilly and City Railway. He pointed out that last year.they 
were the only promoters of a scheme for a railway from Hammer- 
smith to the City, und now three other railways were endeavouring 
to jump their claim.” It was proposed to have two tunnels 
throughout, and the railway would be approached by electric. lifte, 
It would be constructed by the use of shields, and the tube would 
be of metal plate or brickwork laid in cement. The tunnels would 
be 13 ft. 6 in. in diameter, and this was a material point when they 
considered the cost. It was proposed to adopt the multiple unit 
system, and bave no locomotives, which was the system recom- 
mended by Lord Rayleigh’s Committee to prevent vibration. 
He might say there was not a single suggestion made by: 
Colonel Yorke which would not be readily accepted by the 
promoters of the Bill In No. 1 Bill the capital proposed was 
£2,100,000 share capital and £700,000 loan capital. By No. 2 Bill 
the company would be authorised to raire in the whole £3,300,000 
share capital and £1,100,000 loan capital. The estimate for the 
line worked out at £450,334 per mile with a 13-ft. 6-in. tuanel as 
against £453 000 per mile by the Central London Railway Bill 
witha 12-ft. tube, £747,000 per mile of the Piccadilly and City Bill 
with a 13-ft. 6-in. tube, and £451,500 per mile of the London 
United Railway Bill with a 13-ft. or 13-ft. 6-in. tube. 

Lord Kmsursronp called attention to the great cost of the 
Piccadilly and City Railway Company compared with others. 

Mr. BaacaLLAY said he was informed that those were the figures. 

A learned counsel said there was a mistake there. 

Mr. BíAaGaLLAY said the present promoters of the scheme were 
Lord Teynbam, Sir R. Sankey, Mr. Mark Robinson, and Mr. R. 
Lawson. Mr. Lawson was the electrical engineer of the British 
Electric Traction Company. 7 

Mr. C. S. Mik, civil engineer, Westminster, was called, and 
stated that, in conjunction with Mr. Middleton, he prepared the 
plans of last session and also this session. It was proposed to 
make subways at Charing Cross and Hyde Park Corner. On the 
direct line there would be nine stations, viz, at Agar Street, 
Cbaring Cross, Hyde Park Corner, Sloane Street, Albert Hall, 
Kensington High Street, close to Addison Road, Hammersmith, and 
Barnes. On the loop from Hyde Park Corner to the Strand there 
would be stations at the top of the Haymarket and opposite 
Walsingbam House. 
Charing Cross would take 17 minutes. | 

In cross-examination by Mr. Litter, who appeared for the 
Brompton and Piccadilly Railway, WIr NESS said Mr. Robinson 
was chairman of Messrs. Willans & Robinson, Limited. Не was 
appointed engineer by the London and Provincial Electricity Com- 
pany, but he did not know how many shares were subscribed for in 
that company. He knew the solicitors of the promoters had just 
been changed, because he believed they could not give proper 
attention to the Bill. Ніз estimate for the lands and cost of con- 
struction was £2,400,000 odd. He supposed the reason for the 
difference between the cost of construction and the capital was that 
they must have a margin. 

By Mr. Barroux Browne: He did not know that a Mr. Berndt 
conceived tbe idea of the line, and that there was an agreement to 
pay that gentleman £50,250 for the idea, and for studies, plans, &c. 
Не had seen no plans of Mr. Berndt. 

The CnarewaN ruled that on the question of vibration that it 
was not necessary to examine every witness on that point. After 
hearing the promoters’ case, first of these competing lines, certain of 
them would have to be put aside on one ground or another, and the 
question of vibration could be opened in, regard to those that 
remained, 

The Committee then adjourned. 


On resuming on 18th inst., Mr. Ремвен, K.C., said he appeared 
for the District Railway, wbo, of course, would have a great deal 
to say as regarded competition, but he did not wish to cross-examine 
all the witnesses on the point, as it would involve much Waste of 
time. With the permission of their Lordships, he would prefer to 
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postpone that part of his questioning until he knew what lines, if 
any, the Committee were likely to sanction. 

Mr. Ідттген, K.C., said he wished to take up a similar position 
in regard to the Metropolitan Railway, which he represented. 

The CuHaIRMAN said he thought that would be the most convenient 
course for all parties. 

Mr. Hanson, a member of the firm of Cope, Son & Co., Gresham 
Street, stockbrokers, said he had made himself acquainted with the 

rsons who were interested in the promotion of the scheme, aud 

e thought that there would be sufficient capital forthcoming to 

carry it into effect. 

Mr. MARRHAM, M.P., said that since the success of the Central 


London Railway, it had been much easier to raise capital for elec- . 


iriclines. He had been connected with the development of these 
underground railways in their early stages, and he was very strongly 
of opinion that, all conditions being equal, it was in the interests 
of the trade of this country that those railways should be made by 
British capital. If they were made with American capitsl, tbe 
whole machinery and plant would be supplied from America, to 
the great detriment of British trade. 

In cross-examination by Mr. Ілттгвв, Witness eaid he knew 
from his own knowledge that the order for the electrica] machinery 
for Mr. Yerkes schemes was going to America. He was aware 
that tbe British Westinghouse Company was an English company, 
but he still held to what he said, thatthe machinery was to be made 
in America. 

Do you know that the Westinghouse Company are building 
works at Manchester for the express purpose of carrying out these 
contracte there ?—I doubt it. 

Mr. LiTTLER: I shall ask no more questions. 

Mr. Mark Ковіхвом, managing director of Willans & Robinson, 
said he was one of the promoters of the scheme. His object in 
associating himself with the promotion of the scheme was that his 
company might gct some of the engineering work connected with it. 
As а matter of fact, they had entered into a provisional agreement 
to execute work to the amount of about half a million. 

Replying to Lord Кхотѕғовр, Mr. WEDDERBURN, K.C., said 
that was all the financia] evidence he intended to call on behalf of 
the Charing Cross and Hammersmith line. There was no doubt 
that if the railway were sanctioned the capital would be forthcom- 
ing. He was going to call evidence to prove that theirs was the 
only physical line possible, and although they would not bave an 
American millionaire at their back, they would have British 
capitalists. 

Lord KnutsForp said it was not a question for the Committee as 
to whether the capital was American or not—all they had to see 
was that any company granted powers was strong enough to obtain 
the necessary capital. 

Mr. Mick, whose evidence was not finished last Wednesday, was 
then re-called. In cross-examination by Mr. Talbot, who appeared 
for the Duke of Wellington and the Duke of Devonshire, witness 
said it was intended to have two exits at the Hyde Park Station 
—one outside the corner of St. George's Hospital and the other out- 
side the centre gate of Hyde Park. He was prepared to keep the 
whole of the tubes within the London clay and as far as possible 
away from houses. 

Re-examined, WiTNEsS said the share capital for the line was 
£3,300,000. Та addition, they bad borrowiug powers of one-third. 
Their estimate for equipment was about balf a million. 

Мг. R. E. MipprLzToN, C.E., gave evidence regarding the plans 
and estimates of the lines, which had been prepared by him. He 
said that in laying out the line he had endeavoured to meet the 
objections raised by Sir Alex. Binnie in his evidence before the 
Joint Committee last year. There did not seem to be any possibility 
of their missing the London clay throughout the whole route, 
excepting in the case of Railway No. 5, where it touched the bed of 
the Thames. He thougbt it would be well to construct the whole 
of the tunnels in brick, but that would be a subject of experiment. 
The Great Northern & City Railway was built half of brick and half 
cast-iron, and there did not appear to be any difficulty in using the 
system. Не believed that the blue brickwork would last longer 
than cast-iron; there would be considerable reductions in any 
possibility of vibration, and also a reduction might be made in 
the cost. Referring to the opposition of the Central London 
Railway, the witness said he did not think a circle line was at all 
desirable. 

Cross-examined by Mr. PEMBER, Witness said it was іп 
November, 1900, that he received instructions to prepare the plans 
for the line. 

Evidence having been given by Mr. Campbell Swinton, electrical 
engineer, and Mr. J. Brunlees, C.E., in favour of the scheme, Mr. 
WEDDERBBURN said that that closed his case. 

After deliberating for a time in private, the CHAIRMAN an- 
nounced that the Committee bad reconsidered the position fully, 
and bad resolved to hear the promoters’ case on each of the сош- 
peting Piccadilly schemes before giving any decision. 


PICCADILLY AND City RAILWAYS. 


Mr. Влгкоск Browne then proceeded to open the case of the 
Piccadilly and City Railways (Nos. 1 and ?). Hesaid that by the 
Bill it was sought to construct a tube railway, which wasstill called 
by the same name as last. year, although it was now a longer line. 
Other things being equal, he adinitted that the Committee ought to 
give a preference to those Bills first in the field, but he submitted 
that as between his Bill and that of the Charing Cross and Hammer- 
smith Railway other things were nof equal. Ie did not think it 
was any breach оѓ confidence to say that his clients would have been 
perfectly willing to take over all that the Charing Cross Syndicate 


had done last year and give them full compentation. Unforte- 
nately, however, they found that the syndicate was not strong 
enough even to negotiate, and under those circumstances they 
could but promote a line the whole way to Hammersmith. 

Mr. WEDDERBUZN said it should be stated that a considerable 
number of negotiations took place between the two parties withoot 
prejudice. 

Mr. BaLFouR Browne replied that they were not without pre- 
judice. Coming to the present Bill, the proposal the Committee 
was asked to sanction was for the construction of a railway com- 
mencing with a junction with the North-East London line, and 
running the whole way from Ludgate Circus, Fleet Street, past 
the Temple and the Law Courts, along Charing Cross, Piccadilly 
Circus, Albemarle Street, and then pursuing the eame route as that 
proposed in the Charing Cross to Hammersmith Bill to Hammer- 
smith, terminating where the great system of electric tramway; 
coming from the West End terminated. The gentlemen who were 
promoting the Bill in conjanction with the North-East London 
line were a very strong financial group. Mr. Markham had depre- 
cated the use of American capital for these lives, and although he 
(counsel) did not take the same view, he wished to say that 
although there was American capital to a great extent behind these 
two schemes, the principal promoter was an Englishman—Mr. 
Clinton Dawkins. The other promoters included Mr. J. Pierpont 
Morgan, jun., Messrs. Siemens Brothers, Mr. von Chauvin, and the 
Hon. Egremont Mills, and there would be no difficulty whatever in 
raising the capital if the necessary powers were obtained. The 
strictures upon their American capital had been to a large 
extent got over by an arrangement which had been 
come to between the promoters and the clients of Sir 
Edward Clark. The London United Electric Tramways Company 
and the Piccadilly and City Railway had recognised that it was 
very improbable that the Committee would sanction two lines from 
Charing Cross to Hammersmith. They had seen that it was most 
important that two great bodies of financiers should not be antago- 
nistic if they could come to some amicable arrangement, and they 
had come to an arrangement, which would be submitted tothe Com- 
mittee. The line of the London United Company, from Hyde Park 
Corner to Hammersmith Broadway, was practically identical with 
the line for which his clients were seeking powers. They did not, 
however, comply with the Committee's report of last year, and 
make a through route, their line terminating by a loop at Charing 
Cross. He understood that the London United were now p 
to drop that portion of the line, and to take instead the through 
route which his clients had proposed—by Piccadilly. That carried 
them to Ludgate Hill, and formed an end-on junction with the 
North-East London line. That would give them an absolute 
through route for their great tramway system, which was rapidly 
approaching completion, to the north-east of London and the City. 
They had practically amalgamated, and by so doing, their financial 
position was enormously strengthened. The arrangement only 
related to the line between Charing Cross and. Hammersmith. 
In the meantime the London United Company would promote the 
cross line between Clapham Junction and the Marble Arch, while 
his clients would put the case of the North-East London Railway 
before the Committee, but ultimately they would be one under- 
taking. He might tell the Committee that they had endeavoured 
to make an arrangement with the Brompton & Piccadilly Railway, 
but had not been successful. 

Sir EDWARD CLARKE said that the arrangement which had been 
come to somewhat altered the position of his clients, the London 
United Electric Tramways Company, and therefore he proposed to 
let Mr. Balfour Browne prove the general case. He would then say 
a few words regarding that part of the proposal which was not 
included in the arrangement which had been arrived at between 
the two parties. 

The Committee then adjourned. 


At the opening of the proceedings on Monday, the CHaIRMAN said 
the Committee would like some information with respect to the 
eize of the tunnels of the Piccadilly & City Railway and the London 
United Electric Railway. They understood that they were not to 
be of the same size, but that the London United tunnels were 
limited to 12 ft. The Committee would like to have it explained 
how it was proposed to carry out the alterations. | 

Mr. Moon, K.C., said it had been recognised that the larger 
tunnels were the more useful, and it was proposed to alter the pro- 
visions of the London United Bill in order to get the larger tunnele, 
so that the tunnels of the two systems should be of the same dimen- 
sions, viz., 13 ft. 6 in. 

Mr. PEN BEB remarked that he supposed that could be done with- 
out further legislation. 

Mr. Moon said he was glad to be able to simplify the labours 
of the Committee. The North-East London Railway had a branch 
line to Walthamstow, and with respect to this, an arrangement bad 
been come to between them and the City & North-East London 
Suburban Railway, und the Committee would not be troubled with 
the Walthamstow branch of the North-East London Railway, nor 
would any opposition be offered by that company to the proposal 
of the City & North-Eastern Suburban. 

Sir Dovaras Fox, examined by Mr. Moon, said he was associated 
as joint engineer with the London United Electric Railways and 
the City & North-East London Suburban Railways. He had had a 
long practice as a railway engineer, and had been connected with 
many of the electrically-equipped railways now in existence. The 
tirst electrical railway with which he had to do was the Liverpool 
Overhead Railway. Не was also engineer to the City and Great 
Nortbern Railway which was now approaching completion. He 
had had especial experience in tunnelling, both with and without 
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shields. With a tube railway going through a city like London, it 
was most important that the scheme should be in one hand for a 
considerable length, ая against breaking it up into short pieces of 
railway. He did not favour the cloge-circuit system, because it had 
tbis disadvantage— that it was practically introducing a closed area 
against other railways in that part of the city where the connection 
existed, because if a 24-minute service was runniog round the 
circle, a confluent junction would be almost impossible, or at least 
very undesirable, and consequently all passengers would have to 
change. They had only got to go to Baker Street in the busy hours 
of the day to see how objecticnable such a system was to the 
travelling public. Taking their own case, the North-East London 
Railway, and the North-East City and Suburban Railwav, both 
those li es would serve districts in which there would certainly be 
а very large trattic, both morning and evening. The people would 
not only want to come to the City, but through the City. 
If the North-East London line was stopped at Ludgate 
Circus they would get a morning and evening traffic 
only; it was only in the inner parts of the metropolis that 
they would get а load during the day, and it was very im- 
portant to the success of these tube railways that they should have 
a mid-day traffic. If the Central London Railway were to obtain 
the powers for extension they were now asking for, they would 
absorb practically all the mid-day traffic. He agreed with Sir Alex. 
Binnie that a central station in the City was a great mistake; the 
important point as regarded the City was, that passengers should 
have the choice of as many stations as possible. In his opinion it 
was of great importance to the public interests that through routes 
should be in one band, and it was equally important that, if pos- 
sible, the branches of those through rontes should be in one hand ; 
but it was against the public interest that two routes through the 
City, running parallel with one another, and sur posed to be in com- 
petition, should be in one hand. Witness wes then examined as to 
the principle on which it was proposed to construct these railways, 
and said that before hearing Colonel Yorke's evidence they had 
faken powers in their Bill for a 13 ft. 6 in. tunnel as the maximum 
diameter. He very much agreed with the way in which Colonel 
Yorke put it, that it should be left to the Beard of Trade to decide 
what the diameter should be, and he thought that probably 13 ft. 
would be found sufficient. There was this very important question, viz , 
that experience bad showed that they required a deeper rail and a 
better permanent way, which would reduce the vibration, and 
those advantages could be obtained in the wider tunnel. They 
were also proposing to increase the speed of the trains from an 
average of 15 or 16 miles per hour, including stoppages, to 20 miles 
an hour including stoppages, and to do that they required powerful 
motors and larger wheels than could be got iuto the smaller tunnels. 
Another advantage was that by having a larger tunnel they would 
be able to keep tbe conductor quite clear of anybody who was walk- 
ing between the rails. Another important point was tbat they 
wonld be able to provide the emergency platform, on which Col. 
Yorke laid great stress. It would also enable them to introduce a 
certain amount of mechanical ventilation into the tunnels by means 
of pipes. | 

Really you have made your scheme to conform to the principal 
recommendations of the Joint Committee of last year ?— Yes, that is 
so. Continuing, WiTNESS said he quite agreed that there ought to 
be an arrangement by which the tunnels could be lighted in case of 
accident, and that would be done. Their plans were so made that 
there was nothing to prevent them adopting any regulations which 
might be made by the Board of Trade. Having yiven particulars 
of the routes of the lines, Sir Douglas taid it was proposed that the 
junction with the loop should be what was krown as a fly und r“ 
junction, so that there would be no actual crossing of the lines.. 
The leaping point. would be in an open space, fur which property 
had been purchased, so that it would become an ordinary junction 
in the open and not a confluent junction. 

By the CHAIRMAN: The Office of Works agreed to the proposal 
to run the line under Hyde Park. Continuing, the WirNxss said 
they had always been very anxious to work in conjunction with 
tbe Brompton and Piccadilly Railway, but they could not come to 
any arrangement with them, as they made their tubes too small, 
and therefore they thought the best thing was to run their tube 
under that of the Brompton and Piccadilly. 

The C HARMAN: What space would intervene between the two 
tubes. 

WiTNESS replied that the space would be 20 ft. He said there 
was no difficulty about the matter from an engineering point of 
view, and, as a matter of fact, the same thiug was being done under 
tbe Central London Railway at Moorgate Street. 

By Lord Zoucug: Their rouce did not touch the Green Park, 
be^ause they preferred Piccadilly as being the place where there 
was likely to be the most traffic. 

Examined on the question of the cost of the lines, the WiTNESS 
raid he had made careful estimates of the cost of the Piccadilly and 
City and North-East London Railway from Hyde Park Corner, 
where they joined the London United, to Southgate. Altogether 
there would be 134 miles of line, 94 of which would be in tunnel 
aud about four miles in the open. The estimated cost of the 
tunnels was £4,512,715, equal to £475,000 per mile. Of that works 
came to £315,000 per mile, and Jand £160,000 per mile. The total 
cost of the four miles of open railway was £337,000, equal to 
£84,000 per mile. The London United scheme contained 10 miles 
3 furlonge, and the estimated cost was £3,677000. The City and 
North-East Suburban was 4 miles 1 furlong of tube, and 11 miles 
3 furlongs open work, and tbe estimate was £2,532,998. "That 
made a total of £11,110,000, and that was exclusive of tbe cost of 
electrical equipment. That was for a 13 ft. 6 in. tunnel throughout. 
The estimate for the cost of the electrical equipment and the rolling 
stock for the whole of the 38 miles would be 3} millions, which 


included the cost of the generating stations. He bad compared 
those figures very closely with those of the Central London figures, 
and as regarded the works for which he (Sir Douglas Fox) was 
responsible, if they added to the Central London the cost of 
increasing the size of the tunnels and also the additional cost of 
lengthening the stations from 300 to 400 ft., there was compara- 
tively little difference between the two figures—about 4300, 000 a 
mile. Р 
Iu cross-examination, Sir DoccLAs Fox said he was not ina 
position to say what the total capital of the joint undertakings 
would ie, That information would probably be given by the 
chairman of the board of directors, Mr. Clinton Dawkins. | 

Mr. C. JENKIN, electrical engineer, associated with Messrs. 
Siemens Bros., gave particulars of the trains which it was pro- 
posed to run. It was, he said, the intention of the directors 
to provide 102 trains, so as to admit of a 24-minutes’ service over 
the whole of the lines. Each train would consist of seven coaches, 
and would be capable of accommodating 400 passengers. Four of 
the coaches would be motor cars, and three would be trailers. It 
was proposed to introduce an arrangement whereby, ia the event of 
a train not arriving to its time at any station, the whole of the tunnel 
would be at once lighted. 

The Committee theu adjourned. 


On Tuesday Mr. Jenkin’s examination was resumed. He said 
that since the previous day he had gone very carefully into the 
question of the cost of the electrical equipment, with the engineers 
of the London United, for the whole scheme. As a result of that 
consultation, they had seen their way to combine two of the power 
stations, во tbat they now only proposed to have two instead of 
three, for the whole system of 38 miles of railway. They had also 
been able to make other economies by combination, so that he was able 
to reduce the total estimate to £2,700,000. That was made up as 
follows :—£720,000 for the two power stations, £200,000 for the 
land and buildings for the power stations, £222,000 to provide 
equipment, £340,000 for sub-stations, and £1,208,000 for the rolling 
stock. The amounts for the various railways were as follows :—For 
the London United, £726,000; Piccadilly & City, £220,000; North- 


East London, £850,000; City & North-Eastern Suburban, for a five- 


minutes’ service, £900,000. They had provided in these estimates 
plant enough to give a 24-minutes’ service whenever, in the 
summer time, such a service was required. They did not 
anticipate that such а quick service would be required 
all the year round. He wished to say that since yester- 
day he had again gone into the question of the number 
of cars to each train, and they had agreed to adopt eight 
cars per train throughout the whole of the system. That 
would give them four motor cars and four trailers. Each train 
would ve about 80 ft. long, which would correspond with the length 
of the stations. 

Cross-examined, WITNEsS said there was nothing in their arrange- 
menta which would prevent athrough service being run from one 
terminus to the other whenever it was required. 

Major CARDEW, for many years electrical adviser to the Board of 
Trade and now practising as a consulting engineer, said he had gone 
into the question of the ргороғей electrical equipment of these lines, 
and he had also considered the scheme as a whole. It seemed to 
him that the scheme was a very aatisfactory one and well worked 
out. He thought tbat a large tunnel had a distinct advantage over 
thesmaller ones. It would very much tend to reduce vibration. 

The CHaInMAN: Do you mean a 13-ft. 6-in. tunnel? 

Major CARbEW: Yes. Continuing, WiTNESS said the proposed 
rolling stock would not go into the smaller tunnels of the Central 
London Railway, and they proposed to take advantage of the 
increased size to give larger carriages. 

Cross-examined, WITNESS said be was aware that he favoured the 
Ganz system for the Metropolitan Railway, but tbat was an 
entirely different case to these proposed railways, which would be 
self-contained. 

Mr. Ковент E. CooPEn, electrical engineer, of Westminster, 
said that, in conjunction with Sir Douglas Fox, he had gone into 
the engineering details of the proposed lines. He corroborated 
Sir Douglas Fox's evidence. Не considered that the essential point 
in this, as in all tube railways, was to get a good site for the 
stations, and in the present instance they proposed to acquire sites 
at considerable expense rather than go a little out of the way and 
have the stations on public property. He was strongly of opinion 
that a through route was preferable to a close circuit. He regarded 
the matter of the larger tunnels as of most vital importance, both 
for the purposes of minimieing vibrations, and the provision of 
ventilation. Air would be pumped into the tunnels mechanically, 
and he believed that was the only satisfactory way iu which tube 
railways could be ventilated. 


Mr. Cuinton DaAwkINS, senior partner in the absence of Mr. 


Pierpont Morgan, of the firm of J. S. Morgan & Co., gave evideuce 
in favour of the schemes. He said that his firm bad acted in large 
financial transactions all over the world. They took up the 
Gambetta loan, which greatly assisted the French Government. 
They were personally iuterested as promoters of this Bill. He had 
no hesitation in sayiug that the capital would be forthcoming for 
the whole of the 38 miles of line if Parliamentary sanction were 
given to them. Аза matter of fact, J. S. Morgan & Co. would have 
no hesitation in guaranteeing to find the whole of the capital, but 
that was not necessary, because the London United wished to share 
in the raising of the capital They could have found the whole, 
but they were only too delighted to work iu co-operation with 
others. 

Do you think that all the capital can be found in England ?— 
Yes, I do, but we can o Ter this additional toarce of strength that if 
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capital happened to be cheaper in America, I bave no doubt we 
could get it from there if we required it. Continuing, WITNESS 
said that as regarded orders for materials, he understood that 
hitherto they had been largely placed in the United States owing 
to the fact that the material had not been able to be purchased in 
England. He had interested himself in sending over young 
Englishmen to America to enable them to learn American methods, 
and his firm had been interested in the Siemens Bros., and the 
British Thomson-Houston Company, also the Westinghouse Com- 
pany which was now erecting large works at Manchester. It was 
hoped that those firms in the future would be able to supply the 
requirements of the promoters of tube railways—that, indeed, was 
the object of those firms. Of course they were not going to bind 
themselves in any way on the question, but if material of the same 
quality and price could be obtained in England, they would never 
think of going to the cost of transporting it from America. He 
could not conceive апу reasonable man indulging in such a luxury. 

' Your whole object is to make these tubes pay, and the cheaper 
they can be made the better it will be for the promoters and for 
the ‘public ?—Exactly. Continuing, Mr. Dawkins said he was 
acquainted first hand with what had been done in the United States 
in the way of providing rapid travelling facilities for urban popu- 
laticns. In settling upon the present schemes, they had carefully 
studied the movements of the population, and had come to the con- 
clusion that the tendency was-for the people to move away from 
the inner districts to the outer fringe, and on_the grounds of public 
health he thought that was a tendency which should be encouraged. 
The only way to remove the congestion in the centre was to pro- 
vide rapid and cheap transit to the outer fringe, and the combined 
scheme now before their Lordships would accomplish that object, 
and by linking the tubes on to the great tramway systems which 
existed, and to others which were contemplated, it would carry the 
population still further afield. It was in order to make the co- 
operation between tubes and tramways more complete that they 
entered into combination with the London United Company. When 
they found that that company had laid down a route from Hammer- 
smith to Charing Crosspractically the same as their own, they got into 
communication with them; and each having the same interests in 
view, they came to an arrangement in a very short space of time. 
The whole basis of the arrangement was that there should be through 
fares on the tube and the tramways. They had also come to a 
friendly agreement with the City and North-East Suburban 
Company, but had failed to doso with the Central London Railway. 
There they were divided on a point of principle—the closed circuit 
as against а long through route from the north-east to the south- 
west of London. They had also endeavoured to come to an 
arrangement with the Metropolitan Railway, but had failed, because 
both Mr. Yerkes and Mr. Perks wished to leave the public to the 
mercies of the Metropolitan Railway between Hammersmith and 
Charing Cross. The total share capital required for the 38 miles 
was £12,000,000, and borrowing powers cf £4,000,000. He estimated 
that the cost of raising the capital would work out at about 8 per 
cent. on the total. 

Mr. J. \Үніте, the Chairman of the London United Tramways, 
gave the heads of the agreement arrived at between the Piccadilly 
and City promoters and their company. They were as follows :— 
(1) Such railways as are authorised by the Committee to be worked 
as one undertaking and as througb routes; (2) Piccadilly and City 
to retain sole interest in North-East London line, and in Piccadilly 
and City line as far west as Charing Cross; (3) London United Electric 
Railways to retain sole interest in their north and south route from 
Marble Arch to Clapham Junction; (4) Both parties to be jointly 
interested on equal terms in the lines respectively promoted by the 
Piccadilly and City between Charing Cross and the City, and by 
the London United Electric Railways between Hammersmith and 
Charing Cross, each party to continue to conduct their own Bills at 
their own expense; and (5) Working arrangement with tramways 
company at through fares. i 

Mr. J. Стзктох RoniNsoN, the managing director and engineer 
of tbe London United Company, gave particulars as to the trains it 
was proposed to run on the lines, and said he estimated a tratfic over 
the 38 miles of 252,750,000 passengers euch year. On that basis the 
eatning capacity of the line would be £1,505,988, and if they took 
the working expenses at 50 per cent., although he did not think 
they would be so high, the estimated profit would amount to 
£752,944 per annum, equal to a return of 47 per cent. on the 
capital of £16,000,000. 

The Committee then adjourned. 


Souta Wares ELECTRICAL POWER DISTRIBUTION COMPANY. 


THE South Wales Electrical Power Distribution Company Bill, 
which empowers the company to acquire further land for an 
additional generating station aud also to acquire provisional orders 
granted to local authorities, came before the Chairman of Ways and 
Means of the House of Commons as an unopposed measure on 
Tuesday. The Bill was ordered to be reported to the House for 
third reading. 


ELECTIC Ілантіха POISON AL ORDER Вит, No. 2. 


On Tuesday Electric Lighting Provisional Order No. 2 was before 
the Chairman of Ways and Means of the House of Commons as an 

unopposed measure, aud was ordered to be reported forthird reading. 

The Bill confirms provisional orders granted to the lecal authorities 

of Beeston, Carnarvon, Easton, Hebden Bridge, Mytholmroyd, 

Pun South Bank-in-Normanby, Stockton, Thornaby-on-Tces, and 
'ipton. 


DERBYSHIRE AND NOTTINGHAMSHIRE ELECTRIO Powers Brit. 


TEIS Bill, which has already passed through the House of Commons, 
came as an unopposed measure before the Earl of Morley, chairman 
of committees in the House of Lords, on Tuesday. The Pill is to 
amend the Derbyshire and Nottinghamshire Electric Power Act, 
1901, во as to provide that so much of Sec. 30 of that Act as pro- 
hibits the construction of stations for generating electricity elre- 
where than on the land described in the schedule to that Act, shall 
be repealed. Mr. Brady, solicitor, having formally proved the pre- 
amble, the Chairman went through the clauses of the Bill and 
allowed it to pass the Committee stage, and the Bill was ordered to 
be reported for third reading. 


ERDINGTON Tramways BILL. 


Tuis Bill, which has already been through the House of Commons, 
came on Tuesday before Lord Morley's Committee of the House of 
Lords on Unopposed Bills, and the preamble having been proved the 
Bil was ordered to go forward for third reading. The Bill 
empowers the Urban District Council of Erdington to construct and 


work tramways. - 


NORTH STAFFORDSHIRE Tramways BILL. 


Тнк North Staffordshire Tramways Bill should have come before 


a Select Committee of the House of Lords on Wednesday, but 
opposition having been withdrawn, the Bill will be proceeded with 
a8 an unopposed measure. um 


HALITAX CORPORATION BILL. 


А SELECT Committee of the House of Commons on Wednesday of 
last week commenced the consideration of the Halifax Corporation 
Bill, in which the Corporation seek, infer alia, to extend the tramway 
system, to develop the electricity uudertakings and to establish 
witbin the borough a municipal telephone system. 

Mr. BALFovR Browns, K.C., for the promoters, explained that 
it was sought to obtain a new route for the additional tramway 


‘ between Rochdale Road, Halifax, and Sowerby Bridge, which was 


eanctioned by the Bill of 1900. The tramway was proposed to be 
made to and through Sowerby Bridge, but for various reasons it 
was found difficult to carry out the work, and a new route was 
proposed, which for a length of 195 yards would pass through land 
owned by Major Edwards, and face land owned by Mr. Standeven. 
The road was open to the public at times, but it was a private road, 
and no one could use it аз а matter of right. The tramway was 
required for the convenience of the 12,0C0 people at Sowerby 
Bridge. Major Edwards gave his support to the Bill, but Mr. 
Standeven opposed it, and the quest ion was—was that gentleman to 
be allowed to stand in the way of what would be a great advantage 
to the public? | 

Major Edwards and Mr. J. H. Whitley, M.P., gave evidence in 
support of the Bill, after which Mr. Standeven gave evidence iu 
opposition, stating that he objected to the tramway because it 
would pass along a road on land which he had bought, and thus interfere 
with the enjoy ment of his property, and he also considered it 
unnecessary. 

Having heard evidence with regard to other parts of the Bill, the 
preamble was declared proved. 


ELECTRIC LIGHTIN PRO VISION AL ORDER, No. 3. 


ELECTRIC Lighting Provisional Order No. 3 came before the 
Chairman of Ways and Means of the House of Commons as an 
unopposed measure on Tuesday. The Bill deals with the electric 
lighting orders of Abram, Holyhead, Hucknall Torkard, Leyland, 
Louth, Penrath, Saddleworth, Springhead, Tyd«sley-with-Shakerley, 
and West І. ughton. The Bill was ordered to be reported for third 
reading. 


— - —— 


DonEGAL Ratuway. 


On 18th inst. the Donegal Railway Bill came before Lord Morley's 
Committee of the House of Lords on Unopposed Bills, and was 
ordered to go forward. The object of the Bill is for attaching a 
preference to the capital and be used for the Ballyshannon exten- 
sion; for the consolidation and conversion of the capital of the 
company; to repeal the provisions of former Acts as to separate 
undertakings; to further extend the time for the completion of the 
Ballyshannon line; and to authorise the company to work its under- 
taking by electricity, and to erect a generating station on certain 
lands belonging to the company. 


— 


Nortn METROPOLITAN ELECTRIC SUPPLY BILL. 


THE petition of the Middlesex County Council (except as against 
the provisions of the Bill which authorise interference with main 
ronds and county bridges vested iu them) has been disallowed by 
the Court of Referees. 


STANDING ORDER PROOFS. 


THe Middlesex County Council Tramways, the Gloucester Electric 
Power Bill, the Manchester Corporation Tramways Bill, and the 
Manchester and Liverpool Express Railway Bill, have passed the 
Examiner of the House of Lords as complying with Standing 
Orders. 
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LEGAL. 


te . ^ es WHAT IS 4 NUISANCE ? 


At Willesden last week, the Metropolitan Electric Supply 
Company, Limited, of 16, Stafford Place, W., was summoned 
for causing or allowing black smoke to be discharged from a 
chimney shaft at their worksin Acton Lane, Willesden, so as to be 
а nuisance, after notice to abate, on February 2186 and 28th, and on 
April 2nd, 3rd, 4th and 7th. i 

Mr. Bartley Dennis appeared for the Willesden District Council, 
and R. D. Muir for the defendants. 

Mr. Mum submitted the summons was bad, as four offences were 
charged on one information; further, that a case was sub judice in 
the High Court as to whether a company could be summoned in 
a Police Court—a Pearkes' butter case, : 
.. Mr. BARTLEY DENNIS said that was under the Food and Drugs 
Act, and it was clear that a company could be summoned under 
the Public Health Acts, and under that Act also he contended the 
summons was good. | 

The Bench upheld Mr. Muir's view as to the summons, but it was 
agreed that the case should proceed with reference to one date 
only—-February 21st. | 

_ Јони CLEMENTS, assistant sanitary inspector, deposed to seeing 
* а black stream " of smoke coming from the shaft for 10 minutes. 

The Bench upheld Mr. Muir’s contention that the witness could 
not give evidence as to a recurrence ofthe alleged nuisance. . 

Mr. Muir contended there was no case even if the Court had 
jurisdiction. 

CLEMENTS, in answer to the. Bench, said there were no blacks 
descending. | 

Mr. BARTLEY Dennis said there must have been. This was a 
very serious offence, and the Corporation had been causing this 
nuisance for two years. They admitted the nuisance in corre- 
spondence. 

Mr. Luxe said the Bench thought no nuisance proved under the 
Act, and would not admit the correspondence. 

.. Mr. BARTLEY DENNIS said the inspector reported it as a nuisance, 
and such a volume of black smoke must be a nuisance. 

. Mr. Luge: Will you define what is a nuisance ? 

. Mr. BAgTLEY Dennis: Anything that makes life less comfortable 
or enjoyable to any body. I submit a nuisance has been proved, and 
I formally tender evidence as to dates before and after February 
21st, and proof of a previous conviction. 

Mr. Luxs: We hold that no nuisance within the meaning of the 
Act has been proved, and dismiss the summons. 


^ 


H. M. Satmony & Co., LiurrED, v. N. Burt & Co. 


Tis was a claim by Messrs. Salmony & Co., of New Compton 
Street, Charing Cross Road, manufacturing electricians, against 
Messrs. Burt, of Oxford Street, brought before his Honour, Judge 
Woodfall, їп the Westminster County Court, on Wednesday last 
week. Plaintiffs claimed £t 11s. for work done, and defendants 
counterclaimed £42, which they alleged having to spend owing to 
plaintiffs’ bad work. 

Мг. Е. W. SHERWOOD was counsel for the defendants, and it was 
agreed that he should open the case. Defendants, he said, were 
art decorators, and if they had electrical work in their contracts, 
they sub-let that part as they were not electrical experts. They 
bad a contract for decorating, &c., at the Imperial Restaurant, 
Regent Street, and the plaintiffs were to supply six Upton arcs to 
hang outside. They were a total failure, and the claim was for 
work done in a vain attempt to put them right. The plaintiffs’ 
manager, Mr. Rosenberg, guaranteed the lights for 12 months, but it 
was not necessary, he contended, to rely on that guarantee, as 
proper goods must be supplied. There was some misunderstanding, 
and defendants paid for the lights, and six more were to be supplied. 
From the very first they were a failure, and the lights had to be 
taken down, and defendants put up others in their place, and spent 
the amount claimed. 

. Mr. MERTON, solicitor for the plaintiffs, explained to the Judge 
that the lamps were sold out and out, and the work was “ thrown 
in." The £4 11s. was for work done to order. | 

CHARLES HARLEY Burr said he traded as N. Burt & Co. He 
gave evidence in support of counsel's opening, and stated he sup- 
plied the cases and globes himself. Mr. Rosenberg guaranteed the 
lamps would work in perfect order for 12 months, and agreed to 
send an electrician to adjust the lamps if there was any difficulty. 
There was another lamp fixed after, making seven, and the agreed 
price was £5 each. He paid about £60 in all to the plaintiffs. 

Mr. Merton: £35 was paid for the first seven lamps. 

Mr. Burt: I paid for everything. Не went on to state that the 
lamps would not work satisfactorily for 24 hours, and Mr. Rosen- 
berg said it was through a defect that could be easily remedied. He 
then offered to take the lamps away if he would lend him £150 


on the security of £2,000 in debentures of the plaintiff company. 


He declined to lend the money. 

. Mr. Merton: He was nct in our employ then. 

‚Мт. Burr: He was managing director of the company. 

. Oross-examined : Rosenberg guaranteed the Upton the best lamp 
on the market, Plaintiffs did not provide cut-outs with the lamp. 
The coverings supplied by him (defendant) were waterproof. 
Plaintiffs did not say they were not. 

Witnesses stated that the lamps were a failure. 
Mr. Merton called Joun Epwanp Preston, who deposed that he 
was now manager of the plaintiff company. Mr. Rosenberg had 
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left and was attending the Court on а subposna. The reason these 
lamps were defective was on account of the covers supplied by the 
defendants not being watertight. 

Mr. ERN EST ROSENBERG said he was managing director at the 
time of this business of the plaintiff company. No guarantee was 
given, and if the coverings had been all right the lamps would 
have been all right. The alterations were made, and nothing was 
said until the account was sent in. | 

The JupGE said that was not correct. The correspondence proved 
otherwise. 

The Witness, continuing, said if the proper coverings and cut- 
outs had been fitted the wet would have been kept out of the 
lamps and they would have burnt properly. | 

Cross-examined: Could not say why he did not deny the 
guarantee in the correspondence. The reason he asked for the 
loan was with a view to Mr. Burt and himself doing each other 
turns, as both were in difficulties. 

Mr. MERTON submitted there was no guarantee, and if there had 
been it would expire with the first order, and that the lamps were 
all right, but were made defective by defendants’ covers. . 

The Jupes, without calling on Mr. Sherwood, said there was an 
implied term with every contract that the goods would be fit for 
the purpose for which they were supplied. These lamps were not 
fit. Apart from that, he found there was a guarantee. One side 
said the lamps were to be supplied without cut-outs and the other 
denied it, во he turned to the correspondence, and came to the 
conclusion that it was the plaintiffs’ fault that there were no cut- 
outs in the lamps. He found for Messrs. Burt on the claim and 
counterclaim, and the question of amount arose. First, he should 
deduct the amount of the claim from the counterclaim, and then. 
he must allow for the difference in the cost of the lamps defendants 
put up, and those supplied by the plaintiffs. ‘The new lamps were 
£6 18., and therefore there would be £6 бв. to come off the counter- 
claim, too. In reply to counsel, he said he believed defendants 
agreed to pay the £4 11s. 8d.—they admitted that, if successful on 
thecounterclaim. Judgment would be for the defendants on the 
claim and counterclaim for £31s. 2s. 4d., with costs. 


Curious ELECTRIC LIGHT SUPPLY Cass. 


At the Lambeth County Court on Wednesday before Judge Emden, 
the South London Electric Supply Corporation sued Wm. Bell, 
fishmonger, Milkwood Road, Herne Hill, to recover £1 3s. 4d. for 
electric light supplied from August, 1901, to December last. 
DEFENDANT swore that in 1900 he was canvassed by a representa- 
tive of the Corporation. He agreed to take the light for a period 


up to September 29th, 1900, and signed a document to that effect. 


At the end of the time named he wrote to the company asking them 
to take the fittings away. The Corporation, in reply, informed him 
that he had signed to take the light for three years.. He called at 
the office twice to see the agreement, but could not do so, aa it was 
stated to be at the solicitors’, As he had carefully read the docu- 
ment before signing, and was positive that there was no such clause 
as that mentioned, he refused to pay for the supply after September 
29th, 1900. He was sued for the service to August, 1901, and as he 
was not able to appear, through a qudden and severe illness, judg- 
ment went against him. 

The agreement was examined by the Judge; upon it was printed 


in small type "and this agreement shall be operative under any 


circumstances for a period of not less than three years.” 

Mr. BELL swore positively that this had been printed on the 
document after he had signed it. 

The representative of the plaintiff Corporation stated that after 
the agreements had been printed it was decided to insert the clause 
in question. The words “and this agreement, &c.," were printed 
on the already printed agreements, but before they were signed. 

Judge EMDEN suggested that the canvasser be produced. 

Mr. HarGHEAVES, solicitor for the Corporation, said the man had 
been dismissed, and his whereabouts was not known. 

Judge EupEN asked Mr. Bell was he absolutely certain the para- 
graph as to the three years was not in the document when he 
signed ? 

D I am positive. Why should I sign an agreement 
for three years when my lease will be up before then ? My daughter, 
who witnessed my signature, can, I am sure, swear that this paragraph 
in small type, which would strike anyone glancing at the document, 
was not there when I signed. 

Judge EMDEN: A very serious charge is made by this gentleman. 

The Corporation's representative asked for an adjournment. Some 
hundreds of cases would be affected by the decision. He wanted to 
call the printer. 

Judge EMDEN granted an adjournment for a fortnight in order 
that the printer and the defendant's daughter might be produced. 


HOWARD v. BAKER STREET AND WATERLOO RAILWAY COMPANY. 


Berors Mr. Under-Sheriff Burchell and a special jury at the 
London Sheriffs’ Court this action for compensation came up for 
the assessment of damages. Plaintiff, who had held the premises, 
11, Cornwall Terrace, Regent’s Park, on a 20 years’ lease since 1892, 
the annual rental being £200, and the claimant entering into a 
coveuant to spend £500 on repairs, became aware in August, 1900, 
that a subsidence was taking place, and that the walls of the house 
were cracking. This deterioration was attributed to borings that 
were being made beneath the property by the company. The value 
of the property, counsel contended, had been deteriorated to the 
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extent of at least £50 per annum. Experts were called on behalf 
of the claimant and for the railway company. 
The jury awarded the claimant £357 damages. 


EASTERN AND Ѕостн AFRICAN TELEGRAPH COMPANY v. CaPE 
Town Tramway COMPANIES. 

THE J udicial Committee of the Privy Council on Monday dismissed 

the appeal in this case, which was recently mentioned at length 


. in an article in the ELECTRICAL, Review. The full judgment 
appears in the Times for Tuesday, 22nd inst. 


— 


BOROUGH or ISLINGTON v. Gas LIGHT AND COKE COMPANY. 


Тне hearing of this claim, which has already been mentioned in 
our columns, and upon which we base an article which appears on 
another page of this issue, was resumed at Clerkenwell Count 
Court last week, and judgment was given for the plaintiffs for tho 
amount claimed, with costs, stay of execution being granted for 
21 days to give defendants leave to appeal The claim was for 
damage done to certain of plaintiffs’ electric light mains and boxes 
by a gas explosion last October. | 


— 


Reason MANUFACTURING Company, LIMITED, v. ERNEST Е. Mor. 


In the Chancery Division of the High Court of Justice on Monday 
this case came before Mr. Justice Byrne. It was an action by the 
plaintiff company against the defendant for alleged infringement of 
patent. The plaintiffs claimed an injunction to restrain the alleged 
infringement and also damages. 

Mr. F. Moulton, K.C., and Mr. J. C. Graham appeared for the 
plaintiffa; Mr. T. Terrell, K.C., and Mr. A. J. alter for the 
defendant. | 

Mr. MobLrox, in opening the plaintiffs’ case, said that the 
patent in question was one of a very eimple character, which would 
not entail on his Lordship any very long investigation as to 
priorities. It was a patent for boxes for covering electric fuses in 
a manner in which the danger of two fuses being got at was com- 
pletely avoided. The danger of touching one fuse was compara- 
tively nothing compared with the danger of touching two, because 
it was the relative difference of potential which was the real 
measure of the electric danger. In 1894 his clients, or rather the 

atentee of the patent on which the plaintiffs were now suing, 

evised a method of protecting their fuses in such a way that it 
in no way prevented them from being reached readily. Prior 
to this time the fuses were usually put in the same box, and some- 
' times the box was divided by а partition во that if you touched one 
fuse, you would not be liable to touch tke two. Sometimes they 
were put in two boxes, the boxes being made deep to obviate the 
danger. The patentee abandoned all that, and made his fuse box во 
that instead of having high sides, it practically had no sides at all, 
He made the top very deep, and he put the fuse boxes back to back so 
that each of them automatically prevented the one being opened 
when the otherwas open. By putting the twoin that position—by 
arranging them во, and constructing them so—the patentee solved 
the difficulty that had been felt up to that time, and since 1894 
these fuse boxes had been in very large request, over 100,000 of 
them having been sold. So far as he could sec there was no 
difference between this invention and the alleged iufringement. 

Mr. Justice Byrne: What is the defence? 

Mr. Моогтох: Non-utility. 

Mr. TERRELL: I say there is no subject matter. 

Mr. MobLrox: That is what I expected, | 

Mr. TERRELL: І вау there is no subject matter, and if they want 
to make out their subject matter, then there would be no infringe- 
ment. 

Mr. Movr Tos said that his learned friend could take that second 
alternative. He did not think he had any reason to be surprised 
that he was parsimonious in throwing away his defence. He should 
not trouble his Lordship more about infringement or utility —that 
would be proved by the evidence. 

Mr. Justice Byrne: You can get rid of the " utility " point 
probably, Mr. Terrell. 

Mr. TERRELL: It is part &nd parcel of subject matter. I have 
told your Lordship substantially what our case is. 

Mr. MobLrox, continuing, said that with regard to subject 
matter, the patentee had accomplished something which had never 
been accomplished before, partly by arrangement, and partly by 
construction. The defendant bad said in the pleadings that there 
were interlocking arrangements in railway signals. Of course 
there were. But because you had made one interlocking arrange- 
ment which was successful for a particular type of machinery, wag 
it to be said that there was no subject matter in any other inter- 
locking arrangement of a different kind? If the patentee, without 
adding to the expense, without brirring in one extra piece, by 
this ingenious moditication of construction and arrangement, was 
able to give in this particular case, and in these particular circum- 
stances, safety and security very cheaply, why in the world did it 
militate against that beiug a good lavention, because other people 
in dealing with the very much more complex case of railway 
signalling rods, &c., had already used interlocking arrangements? 
What bad that got to do with the presence or alseuce of 
subject matter? A person might вау there was no subject 
matter, and ask what tbe patentee had done. The answer 
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was that nobody before had ever solved what was known to be the 
difficulty and danger to be guarded against. What the defendant 
had done seven or eight years afterwards was to put on the market 
boxes which took everything from the invention of 1894. He 
(counsel) said that there was here utility, novelty, invention, and 
infringement of the most palpable kind. 

Mr. JANES LORRAINE said he was a consulting engineer and a 
member of the Institutions of Electrical and Mechanical Engineers 
He was familiar with the history of electrical invention iu this 
connection. The witness having explained to his Lordship the 
object of fuses, said it was quite a common thing for them to give 
way, and the consequence was that new ones had to be putin. In 
opening the fuse box, if both fuses were exposed, there was great 
danger of what was known as “ short-circuiting.” Fuses were 
mainly put in by people who were unskilled or careless, These 
short-circuits were more or less common in cases of this kind. The 
purpose of this invention was to obviate the chance of any such 
accident taking place. Down to 1894 he did not know any devices 
which achieved that object. There was по cheap or efficient device 
for preventing short-circuiting. He knew, from hisown knowledge, 
that this was something which had been looked for for some time 
by electrical engineers. The invention claimed in the plaintiffs’ 
specification was the construction and arrangement of fuse boxes. 
The construction as claimed consisted of having a particularly deep 
lid and a very shallow box or body. The shallow box or body 
allowed the operator to get ready access to the fuse. Не had 
never seen a fuse box of that particular construction before the 
date of this specification. The arrangement was this: the boxes 
were placed back to back, and the lids being very deep only one 
of the lids opened at a time. In the alleged infringement the 
construction or arrangement was the same as tbat described by the 
patentee. In his opinion the plaintiffs’ invention was useful and 
largely used. 

Cross-examined by Mr. TERRELL: Fuse-boxes were old at the 
date of this patent. The arrangement of two or more fuses in one 
рох was old. Не did not know of any fuse-box with deep lids 
before the date of this specification. А fuse-box with a deep lid 
and shallow body was new. The depth of the lid was one considera- 
tion and the distance apart of the two boxes was another. Asked 
whether, supposing the distance apart were adjusted, two shallow 
lids would produce the same result as the two deep lids, witness 
replied that might or might not be. The adj usting of the distances 
apart was not of the essence of the invention. So faras arrangement was 
concerned, the essence of the invention was putting the boxes so 
close together back to back that when the lid of one was opened 
it interfered with pait of the other—it intruded itself as an 
obstacle. In his opinion, plaintiffs’ invention was both useful and 
new. 

Evidence was then given by Mr. James Swinburne and other 
witnesses in support of the plaintiffs’ case. | 

Mr. SWINBURNE stated in his evidence that he regarded the 
invention as of very great utility, and in his opinion it was sufficient 
to protect against the consequences of. negligence and carelessness 
in short circuiting, apart from usefulness. The witness added that 
he thought the apparatus iovolved invention and ingenuity. He did 
Lot know of anything like it before. 

Mr. TERRELL, on behalf of the defendant, contended that there 
was no subject matter in the plaintiffs’ letters patent. There was 
no doubt that this was а very good fuse-box, but there was no 
invention init. All that the patentee seemed to have done was to 
select the sort of fuse-boxes which would do, and placed them back 
to back so close together that one could not be opened when the 
other was opened. That was all the invention which was claimed, 
and that, he submitted, was not sufficient to support a patent. 

Mr. EnNEST F. Mov, the managing director of the defendant 
company, and Mr. WILLIAM Worpy Beaumont, consulting 
engineer and expert, gave evidence to the effect that there was no 
novelty in the idea of placing boxes so close together that on one being 
opened it would place an obstacle in the way of the other beit g 


opened. 


On Wednesday, Mr. Justice BYRNE, in giving judgment, said this 
was an action to restrain the infringement of a patent which had 
relation to boxes or covers for electricity supply mains. The object 
of the invention was to avoid the dangers and inconveniences of 
"short-circuitiug. The patent was for the construction and 
arrangement of electric fuse boxes which automatically prevented 
access being obtained to more than one at a time. The main ob- 
jection taken was want of subject matter. With reference to the 
boxes themselves, there was no novelty about them, but that what 
had been done was novel, he thought, was proved, and also that it 
was useful. There had been a large sale of the patented boxes, and 
the question that remained was whether there was suflicient inven- 
tion to support a patent. Though the invention was not a great 
one, in bis opinion there was invention in the construction and 
arrangement of boxes as the present boxes were arranged. Fairly 
used, this invention did, to his mind, obviate what it was desir- 
able to obviate, was useful, novel, and contained some invention. 
Under these circumstances, he thought he ought to grant the 
injunction. 

CovsxsEL for the plaintiffs asked his Lordship to certify that the 
patents came in question, and that the particulars of breaches were 
reasonable aud proper. Не added that the plaintiffs would take an 
inquiry as to damages aud delivery-up of the infringing articles. 

Mr. Justice BYRNE : Yes. 

Mr. TERRELL asked for a stay of execution. 

Mr. Justice Букхк acceded to the application, defendants under- 
taking to give notice of appeal within a week, but refused an appli- 
cation for the stay of the injunction. 
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CORRESPONDENCE. 


The Design of Direct Current Machines. 


In your issue of the 28th ult., an article by Mr. Rankin 
Kennedy raises several important points with reference to 
the above question. Therein he complains that there is no 
definite formula, other than that of an empirical character, 
by which the dimensions of a machine for a given output 
may be determined. He might also have stated that a large 
number of the empirical formule provided for the solution 
‘of the problem are based on altogether irrelevant features, 
such, for instance, as the rule quoted, stipulating that the 
total losses must not exceed a certain amount per unit area 
of radiating surface. Surely it will be admitted that, with 
projection type armatures, having a reasonable number and 
proportion of slots, and properly laminated, the conductors 
being operated at a moderate current density per sectional 
square inch, it is practically impossible for the losses to 
exceed a perfectly safe figure, no matter: how strong a field 
the armature rotates in, accepting the limits at present 
defined by the physical characteristics of the materials 
commercially employed, and from which the magnetic circuit 
is built up. Some authorities would impose a limit as to the 
minimum strength of the reversing field, and others, as Mr. 
Kennedy suggests, to the ratio between ampere-turns on arma- 
ture and field coils respectively. Neither of these provisions 
deals definitely with the matter, the former being obsolete on 
account of the fact that, with projection-type armatures and 
short air-gaps, much higher densities than with smooth 
cores are easily obtained ; and the latter being indefinite, 
owing to the rapid increase in magnetising force required, 
after the flux density is pushed beyond a certain point. The 
fact, however, remains, that, the greater the total flux in 
a given machine, the better is commutation effected ; there- 
fore, in my opinion, the only safe basis on which we can 


work is the relation between the total flux and the output ог. 


input of the machine. 

The way in which we can determine this relation with- 
out referring to the linear dimensions of previously 
constructed machines is to establish values for the following 
quantities :— 

1. The flux density at the surface of pole shoe, and the 
proportion of length of armature to diameter, by which we 
can obtain an expression showing the relation between the 
total flux and the diameter of the armature. | 

2. The flux density at the roots of teeth, thus fixing a 
ratio comparing the respective densities at pole shoe and 
roots of teeth. 

3. The sectional area of the total slots in the armature 
relative to the diameter of same. 

4. A peripheral speed, equal to с revolutions per second, 
divided by the diameter. 

5. A space factor in terms of the diameter showing the 
relation between the sectional area of the whole of the con- 
ductors in a slot and the sectional area of the slot itself. 

6. A current density factor, in terms of the diameter, and 
equivalent to that found in practice multiplied by 2, 
assuming a two-circuit winding. 

It is not impossible to obtain reasonably accurate quan- 
tities representing these expressions which enable us to show 
a direct relation between the size of the armature and the 
capacity of same, the absence of a formula for which Mr. 
Kennedy deplores. The methods by which these quantities 
are arrived at are fully detailed in an article shortly appear- 
ing in the Practical Engineer. It wil be sufficient, there- 
fore, to state here briefly the principles underlying the 
application of same. 

A flux density of 40 kilolines per square inch at surface 
of pole shoe, and 120 kilolines at roots of teeth, giving a 
ratio of 1 to 3, is assumed, also a length of armature 
approximately equal to two-thirds the diameter, р, so that 
the total flux is 025 1%. 

The total gross area of the slots is very accurately repre- 


2 
sented by 1 assuming that a correct depth of slot is chosen, 
) 


so as to secure the maximum possible winding space with- 


out interfering with the ‘requisite cross-section at roots of 
req 


teeth. 


A constant peripheral speed is assumed of 19% revs, per, 


second. 

The two remaining quantities, the space factor and the 
current density factor, are more difficult to express in terms 
of р; the former increases with the diameter, and the latter 
necessarily decreases, owing to the greater sectional area of 
the conductors involved. The increment of one might be 
supposed to equal the decrement of the other. However, 


for machines up to 50-kw. output, the following expres- 


sions are fairly good: Space factor, Ур. current density 


factor, 19.000 
/D 


It is evident that the output in watts will be 
025D р? VD 10, 000 T 150 


E nnd a d = 5'2 53. (1 
D D 2 ( ) 


100 6 12 

A table might be prepared by those interested in the 
matter from the above data, including diameters from, say, 
6 to 18 in., showing the total flux, the area of the slots, the 
space factor, current density and output in watts, in 
numerical quantities for each size, from which it will be 
seen that the flux per kilowatt output is disproportionately 
larger in the small sizes, and subsequently a constantly 
decreasing quantity, which explains the fact that in small 
machines the heating of the conductors becomes the true 
limit of output, and in the larger sizes effective com- 
mutation. At first sight, the value fixed for the area of the 
slots may seem excessive, especially if compared with modern 
machines of large dimensions ; it is, however, based on the 
fact that a depth of slot equal to 127 D + 06 25 in., assuming 
the total number of slots equal to 4 р, with an insulating 
trough and division in each, ,';th in. thick, provides 
the ma. inum winding space under the conditions as to 
flux ratio enunciated above, without encroaching upon 
the requisite sectional area at roots of teeth. This, by the 
way, makes the width of the slot in each instance, z being . 
the depth of same, 


5236 in. — ; (2) 
so that the number and dimensions of theslota may be added 
to the table before. mentioned. 

The foregoing are, ih my opinion, the main considerations 
affecting the design of continuous current machines, it being 
possible to assign a definite value to each quantity involved 
with some little experience of the conditions under which 
such machines operate. It із also obvious that the question 
of commutation becomes increasingly prominent withincrease 
of dimensions, owing to the fact that the available winding 
space, and consequently the current carrying capacity, pure 
and simple, of the conductors, increases in proportion to the 
square of the diameter of armature, in which case the 
subsidiary questions of the number of turns per section, the 
average voltage per segment of commutator, the sub-division 
of the commutated current by providing additional paths 
through the armature windings, and largely in consequence, 
the reactance voltage of the commutated coils, &c., must 
receive greater attention. It is significant that the winding 
space usually provided in machines of any magnitude varies 
from one-third to one-sixth of that specified here, some of 
which is probably relinquished from electrical and mechanical 
considerations of minor importance ; а large portion is, 
however, undoubtedly thrown away intuitively, or otherwise, 
by the designer, with a view to maintain the flux per kilowatt 
output as high as possible. 


1:57 z 
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John H. Hindle. 
Manchester, April 11%, 1902. 


Electrie Wiring Methods of To-Day, with Special Reference 
to Conduit Systems. 


I have read with interest Mr. Bathurst’s article, which 
points out the advantage of a good welded tube over a split 
one, and while Mr. Bathurst admits the commercial advan- 
tage which may arise from pushing a plain rather than a 
lined tube, I cannot find that he withdraws his belief in the 
practical superiority of а lined pipe ; however, I think Mr. 
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Waterhouse's reply is more personal than technical, and 
that Mr. Bathurst can safely be left to look after himself. 

I note that Mr. Waterhouse seems somewhat sceptical as 
to the possibility of cold bending of the class of steel tube 
that Mr. Bathurst employed with his lined pipes, and which 
I anticipate he intends to use with his * Armorduct." I 
may add that I have had no difficulty in bending and setting 
the various sizes of lined pipes up to 14 in. оп the job, 
with the crude appliances I employed, viz., a 3-in. deal 
plank with a number of holes bored, suitable to the size of 
conduit to be bent or set. 

I may also mention that on the present installation I am 
in charge of, I have set 2] in. lined pipe without any 
damage to the lining whatever. If Mr. Waterhouse or any 
other qualified engineer would care to visit the Newport 
(Mon.) Workhouse, I should have great pleasure in giving 
them any information they may require, as the system is 
entirely surface work. 


M. E. Heaton. 
April 21st, 1902. 


I fail to find in my article appearing under the above 
heading in your issue of the 11th inst., any direct mention 
of a particular company or firm, or any insinuations about 
commercial intentions, such as might be expected to draw a 
reply so personal as the letter of Mr. L. M. Waterhouse in 
your “ Correspondence" column of the 18th inst. 

Your correspondent says that he holds no brief from the 
rolled-steel tube manufacturers, but if I am informed 
correctly, the system of wiring in which he is commercially 
interested, owes its success mainly to the productive effort 
of a certain well-known Birmingham bedstead-tube manu- 
facturer. 

However this may be, I regret that your correspondent 
takes my general comments so personally, and I would as 
strenuously assure him that my review of wiring methods 
was taken from a different standpoint, and without desiring 
to involve any personal rancour. 

The ** germ" of the idea of a close joint tube for electric 
wiring fecundated by reason of the vigorous efforts of a well- 
known electrica] supply house—with whom I was connected 
—to obtain a cheap armouring for the early form of 
insulating conduit. Most of the Birmingham bedstead and 
other tube makers were at that time (1895—6) canvassed, 
and some thousands of feet. of thin wall tube ordered to be 
drawn over insulating tubes, with the object of providing an 
efficient and low cost electrica] conduit. However, it was 
decided that a properly welded joint was to be preferred to 
the makeshift ” seam of a rolled jointed tube, and the 
utilisation of such tubes was then dropped, to become resus- 
citated later, when the commercial conditions of the elec- 
trical wiring business favoured their reintroduction in 
another guise. | 

I am quite willing to discuss the pros and cons with your 
correspondent, although he should by no means take it that 
I have forsaken my early penchant for, and belief 1n, an 
insulating lined conduit, but until scientific perfection leads 
us more practically in that direction, it is commercially 
advantageous to bend to the demand for “cheapness " rather 
than economic superiority. With this more mercenary aim 
in view, it is quite permissible to question the use of bed- 
stead tubing as well as of bare gas piping, and state my belief 
that electric wiring development can be best kept on the 
road of progress by discouraging the use of either of the 
above. 

What seems to be wanted at the moment is a mechanically 
strong, moisture-resisting bendable tube that will come inter- 
mediate in price, lower, if possible, between a heavy wall 
close joint brazed tube and an ordinary gas pipe, and which 
shall also offer special qualities, possessed by neither of the 
above, in respect to electrical requirements. It may be a 
* glorified " gas pipe, but, being so, it is well to ensure that 
such a tube specially designed for electrical work should be 
distinctively designated, and in this respect I have ventured 
upon the use of Armorduct,” 

There is no necd, however, in your columns to enter upon 
the personalities of the advocates of the different systems of 
wiring, as your space is better intended for the discussion 
of the technical, commercial, and scientific conditions pre- 
vailing. The necessity of a solution of the wiring question 
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presses heavily upon most of us, and the best intereata of 
the electrical industry call for direct and incisive discussion, 
in which there is the least personal animadversion. 


' Fred. Bathurst. 


Electric Welding. 


In reply to the inquiry on this subject in our last issue, 
Messrs. Veritys, Limited, the Steel Barrel Company, Limited, 
of Uxbridge, and Mr. T. Scott Anderson, of Sheffield, inform 
us that they are interested in electric welding, and they have 
been placed in communication with our correspondent.— 
Eps. ELEC. RRV. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING APRIL 23RD, 1901. | WEEK ENDING APRIL 22ND, 1902. 


Amsterdam .. ee Value £65 A&rhuus. Teleg. cable. Value 402 
Bombay si 28 din .. 265 Alexandria .. Я $5 .. 176 
Brisbane. Teleph. cable .. 1,953 | Amsterdam 130 
Buenos Ayres Vx <3 . 227 Auckland p ss .. #10 
а Teleph. eable .. 120 Buenos Ayres. Teleg.cable. .. 160 
Calcutta Si a . 4,002 A Teleg. mat. £96 
Cape Town. is oe 77 | Calcutta sa T 1,708 
И Teleg. mat... 790 Cape Town. А sa 319 
Coiombo Ки " 165 | " Teleg. mat. 1,148 
Durban ae Я $$ 912 Channel Islands .. 2 .. 8 
5” Teleph. mat. .. 149 Christiania. Teleg. wire s 24 
East London sos is 189 Colombo M T Ps 12 
vk Teleg. mat. 117 Copenhagen. Teleg. wire 95 
Fremantle .. V " 277 Durban sia = wt .. 519 
Hamburg .. - vis 1,080 East London és 855 .. 546 
»» Teleg. mat... 200 Fremantle .. 2 2s s 42 
Mauritius .. "ES T is 15 Hamburg ee ae . 217 
Melbourne .. i m т 23 Karachi T ix is "m 60 
Ostend Vs Фә е .. 9866 Melbourne .. ex H^ E & 
Paris .. ss s а; . 126 Odessa ET ^ . 190 
Port Chalmers ve а 93 Otago.. we ae - <a 40 
Port Elizabeth vt 743 Perth z = xd s 45 
Stockholm. Teleg. wire 429 Reval.. Сх m "s га 74 
Suez. Teleg. mat. 212 Sierra Leone. Teleg. cable. .. 6,500 
Sydney ; $4 S . . 1,938 Stockholm. Teleg. wire .. 80 
Vigo .. s E “> P 11 Sydney “> ^d э oo 104 
Yokohama .. is m . . 2,285 si Teleg. wire. es 478 
Zanzibar... "E se beg ll үр Teleg. wire. 816 
Wellington .. ae bs я 21 
» Teleg. mat. 256 
Total £17,509 | Total £14.803 

Foreign Goods Transhipped. 
| Cape Town. Eloc. mat. Value £25 


East London. Elec. apparatus. 17 
Total оз oe 412 


— 


Are Lighting.—We are informed that the contracts for 
arc lighting at Islington, and for the trolley lighting at Dudley, 
have been placed with the Improved Electric Glow Lamp Com- 
pany, Limited. 


Armalac.—Mr. Е. J. Down, of Harpenden, Herts, has 
sent us a copy of his latest pamphlet on insulating compounds with 
special reference to Armalac,” a varnish which is most extensively 
employed by American machinery builders. It affords an excellent 
and permanent insulation for armatures and field magnete, and for 
other purposes. It does not dry hard, but remains slightly plastic 
so that it does not chip like shellac or copal varnishes; it dries 
quickly, but is not brittle. It is said to be unaffected by oleic acid or 
oils; to have a very high melting point (500° F.); and to give and 
maintain an exceptional initial insulation. Mr. Down also supplies 
G.E. cement, a form of Armalac for building up compound 
insulation; also Enamelac for painting controllers, bonds, and for 
second-class work. His Insulac is also suitable for certain purposes 
which are mentioned in one of the lists which he has 
placed before us. Copies of these circulars may be obtained on 
application. 


Bankruptcy Proceedings.— At a sitting of the London 
Bankruptcy Court held on the 18th inst., before Mr. Registrar 
Brougham, an order of discharge was applied for on behalf of 
Lawrence John Lawrence, electrical engineer, who traded at 5, 
Stafford Street, Old Bond Strect, W., under the style of Lawrence 
and Butcher. Mr. G. W. Chapman, Official Receiver, reported that 
the bankrupt failed in August, 1899, owing £334 8s. 7d., and pos- 
sessing assets valued at £5. He commenced business without 
capital early in 1895, and six months later was joined by a partner 
who introduced £900 capital. The firm traded as Lawrence and 
Butcher until June, 1897, when Mr. Butcher withdrew and was 
paid £120 for his half-share in the business. The baukript con- 
tinued the business alone under the same style until June, 1899, 
when his stock and effects were seized for rent. He ascribed his 
failure chietly to his dwn illness and to loss by under-estimating on 
contracts. It appeared that he became insolvent in October or 
November, 1898, chietly owing to loss on two contracts, and in 
December he attempted to form & company to take over the busi- 
ness. А company was formed but nothing further was done, aud 
the bankrupt continued to trade until the following June. The 
offences reported were:—(1) Insufliciency of assets to pay 10s. in 
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the £ to the creditors; (2) imperfect books; and (3) trading with 
knowledge of insolvency. His Honour imposed a further suspen- 
sion of two years. | 

At Walsall County Court on 17th inst. the examination in bank- 
ruptcy took place of Lewis Bayliss, electrical accessories manu- 
facturer, whose case has already been mentioned in our columns. 
The statement of affairs showed total liabilities expected to rank 
for dividend £2,225 168. 11d., and a deficiency «f £1,786 бв. 8d. 
The examination was adjourned to May 7th. ` 


Liquidations,—The Reno Electric Stairways and Con- 
veyors, Limited, meeting at 70, Finsbury Pavement, E.C., on March 
24th and April 8th, resolved to wind up voluntarily with Mr. 
G. H. Hewlett as liquidator. 

Mesers. Mackey, Mackey & Co, Limited, of Tnlip Place, Ber- 
mondsey, are winding up voluntarily, it having been proved “that 
the company cannot, by reason of its liabilities, continue its 
business.“ Mr. J. A. D. Mackey is liquidator. 


Books Received.—“ Small Dynamos and Motors,” by 
F. E. Powell. London: Dawbarn & Ward, Limited. 6d. net. 

" A Treatise on the Relations of Force aud Matter,” by J. A. Shaw. 
London: The Scientific Press, Limited. Gd. 

“The Electric Arc,” by Hertha Ayrton. London: The Electrician 
Printing and Publishing Company, Limited. 12s. 6d. 


Buxton.—The Town Hall and municipal offices have 
been lighted throughout with electricity, the large Assembly Hall 
being particularly effective, having three very large iron and copper 
electroliers made by Messrs. Soutter & Sons, Limited, Birmingham, 
and massive wall brackets to match. The whole of the work has 
_ been carried out by Mr. W. R. Brown, of Macclesfield and Buxton, 
w ho has also just completed an installation of about 700 lights, and 
organised the bell and telephone service at the Palace Hotel in the 
same famous watering place. 


Catalogues and Lists, — The Cambridge Scientific 
Instrument Company, Limited, of Cambridge, who are the sole 
makers of Duddell's patent portable oscillograph, are sending 
out an illustrated list of this apparatus with full details thereof, 
also a diagram of connections with direction for using, and a note 
of prices. ` 

Messrs. Joseph Adamson & Co., of Hyde, are circulating a 
pamphlet reprinting the description of а 10-ton Goliath electric 
travelling crane which appeared in our columns last November; aleo 
one reprinting an article from the Mechanical Engineer, which 
described a 75-ton four-motor electric travelling crane supplied by 
the firm for Messrs. Armstrong, Whitworth & Co., Limited. These 
two lists are supplementary parts of Messrs. Adamson's electric over- 
head travelling cranes pamphlet issued some time ago. 

Messrs. Spiers & Pond, Limited, of Queen Victoria Street, have 
listed some very beautiful designs of decorative electric table lamps, 
in white chins, and black and gold wedgewood china. They are 
illustrated in a newcircular which is being sent out by the jewellery 
and electro-plate department. 

Messrs. Isaac Griffiths & Sons, of Imperial Tube: Works, 
Wednesbury, have issued an amended list dated March, 1902, of 
their enamelled steel conduit tubes and fittings. Additional 
designs in the shape of “inspections” have been introduced, and 
illustrations and prices of junction boxes and various other articles 
for their system of interior wiring have been added. The new 
inspection fittings admit of free and complete access to connections. 
The tabes and fittings are all subjected to a high temperature, 
enamelling inside and out. Messrs. Griffiths's works are fitted up 
in up-to-date style with modern machinery, and large stocks of con- 
duits and fittings are held. Mr. John W. Fitzgerald, of Saracen's 
Head Buildings, Saow Hill, E.C., represents the firm in London, 
and other representatives are posted in Birmingham, Leeds, Bristol 
and Glasgow. 

Mr. G. Calvert, of Mildmay Park, N., sends us a supplementary 
list describing the “Seer” transparent spark plug for petrol 
engines ; the insulation is made of annealed glass, with the leading- 
in wire sealed into it. The plug is interchangeable with De Dion 
porcelains, and possesses the great advantage that one can actually 
see whether the spark occurs properly and at the right time. The 
Anchor“ belt fastener, which engages with the inside of the’core 
of twisted side belts, is also described. 

The B.T.H. Co. bas issued one of its illustrated lists (No. 121) 
dealing with small direct current motors of the C.A. type. 

Messrs. Hodgson Wright & Wood, of North Parade, Halifax, 
have sent us a revised price list of enclosed motors of their manu- 
facture. The motors, which are known as the Twentieth Century 
continuous current protected motors, have been modified so as to 
increase the outputs, and the prices have been in most cases 
reduced. Motor buyers should apply for a copy of this list. The 
firm will shortly be issuing other price lists dealing with a special 
patent self-starting switch for motors, also a new list of their 
dynamos and switches. As noted last week, Mr. Hodgson Wright 
has lately taken Mr. Wood into partnership. | 


Change of Address.—In future all communications for 
the electric lighting and tramways departments of the Sunderland 
Corporation should be addressed to the Central Oflices, Town Hall, 
Sunderland, and not, as in the past, to the electric lighting station, 
Danning Street. 


The Charge of Concealing Shares.—The case of 
C. Bright and others came on again on 18th inst. at Guildhall, 
before Mr. Alderman Smallman. The Ties says that in the 
course of examining a witness, the defendant Bright, when stopped, 


. tinuous current type, and all for 4 and 1 ampere. 


said if he could not examine his witnesses in his own way, in order 
to save time, he would plead “ Guilty " with regard to 20,000 shares 
although they were never his. The case was again adjourned. 


Charge of Stealing.—At Bow Street on Monday, H. 
Bowser, who was charged with stealing moneys of the B.E.T. Com- 
pany, while in their service as cashier, pleaded "guilty," and was 
sentenced to six months’ bard labour. 


Correspondence Tuition in Engineering.— We have 
received from Prof. Andrew Jamieson, of 16, Rosslyn Terrace, 
Glasgow, a prospectus of the correspondence classes which he has 
instituted. Thanks to his long experience in practising and teaching 
electrical and mechanical engineering, Prof. Jamieson possesses 
unexcelled qualifications for this work, and will doubtless make it 
a success. The prospectus itself is very interesting, and contains 
a great quantity of advice and information for intending corre- 
spondents, winding up with a table of fees. 


Electrical Power Plant for the Bengal-Nagpur 
Railway.—The order for the electrical power equipment of 
the new workshops at Khargpur for this railway has been placed 
with Messrs. D. Bruce Peebles & Co. The order includes 80 
motors of an average size of 15 в.н.р., and will, when completed. 
be one of the largest power installations in India. The firm 
is dealing just now with an exceptionally heavy trade in motors 
for power development, baving at the present moment on order 
an equivalent to 10,000 u.p. for every variety of power trans- 
mission, both for Colonial and home orders. 


Gardening Annual,—Possibly among our readers there 
may be some who can find time and have the desire to beautify 
the surroundings cf their homes. To such we would strongly recom- 
mend a little book, edited by Mr. Edward Owen Greening, and 
entitled “ Опе and All Gardening, 1902." It is replete with 
information, is fully illustrated, and may be obtained at 92, Long 
Acre, London, W.C. 


Imports of Foreign Electrical Plant.—Imports of 
foreigu electrical goods and apparatus into this country are just 
now on а somewhat quiet scale. The returns issued for March 
show a total of only £47,158, as compared with £54,516 in the pre- 
ceding month, and £130,076 in March, 1901. So far as the year has 
gone there has been a marked decline in these importe, the aggre- 
gate for the three months ending with March having only attained 
a value of £164,978 as against £321,689 in the first three months of 
last year. 


Lighting and Power Installations.— Messrs. Ellis 
and Ward, of Birmingham, have lately been extremely busy with 
power and lighting plant; amongst the work carried out by 
them may be mentioned the following: Messrs. Nelson Dale and 
Company's works at Warwick are equipped with two large 
steam dynamos and two Lancashire boilers, with condensing 
plant; 32 engines will be dispensed with, and in their place 
nearly 50 motors will be fixed, ranging from 40 Н.Р. downwards. 
The lighting will consist of about 1,000 incandescent lamps, and the 
buildings in the vicinity will also be included in the scheme, 
amongst which may be mentioned the “ Nelson Club." The entire 
contract, including steam engine, boilers, steam mains, and electrical 
equipment, has been carried out .by Messrs. Ellis & Ward. Messrs. 
Elliott's Metal Company have ordered a number of motors from this. 
firm for their works in South Wales. Meesrs. Whitmore's printing 
works have also been recently fitted throughout with the same firm's 
motors, one motor being fixed to each machine. Other works at 
Birmingham, Warwick, and so on, have also been recently equipped. 
The firm has also been very busy with lighting installations, and a 
large number of works and business premises and upwards of 20 
private houses in various parts of the country have been completed 
in the last few months. 


Nernst Lamps.— In our issue of April 11 we referred 
to an instance of the use of these lamps for street lighting in 
America. It is interesting to learn that in this country also Nernst 
lamps have been adopted for this purpose. The Corporations of 
Wolverhampton, Norwich, Canterbury, Doncaster, and several 
other towns have bought large quantities of these lamps from the 
Electrical Company, Limited, and a large order was received from 
Н.М. Board of Works, Scotland. All these lamps are of the con- 
The Electrical 
Company have a good stock of these lamps in London, and cau 
guarantee prompt deliveries. 


New Departure in Are Lighting.— We understand tbat 
Mr. C. Conradty, for whom the Sloan Electrical Company, Limited, 
of 15, Fore Street Avenue, E.C., are agents, is introducing a new 
carbon, which will produce a golden-coloured light, and burn in the 
ordinary open-type lamp. The new carbons are said to have very 
distinct features as regards light given, and the golden colour is 
said to be very striking. Particulars and samples may be obtained 
from the Sloan Company. 


St. Helens Cable Company, Limited.—This com- 
pany has obtained the annual contract for supply of cables, 
jointing material, &c., and also the contract for the cables at 
Oban, insulated with their patent Dialite bitumen without lead 
covering. Further, they have received a contract for 64 miles of 
the same class of cable for the Liverpool Overhead Railway, as well 
as the extensions for mains at the works of Messrs. Lever Bros., 
Limited, Port Sunlight. 
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Stealing Electricity.—At the Bournemouth Borough 
Quarter Sessions last week the case of Eddy de Behr, boarding- 
house keeper, came on for trial. 
that the defendant’s installation was tested by the Bournemouth 
and Poole Electricity Supply Company, but was not considered sufti- 
ciently satisfactory, and was, therefore, not connected with the mains. 
The defendant, however, completed the connection himself at the 
main fuse box, and used the light on various occasions between 
December 11th and 28th last year. The jury returned a verdict of 
guilty, with a recommendation to leniency, andthe Recorder stated 
that he regarded the charge as proved, but acting on the jury’s 
recommendation, ordered the defendant to come up for judgment 
if called upon. 


Trade Announcements. — The Imperial Lighting 


Company have, owing to the success of their“ Fairyland " system, 
taken large additional premises at the Alliance Steam Mille, Stoke 
Newington, where there will be accommodation for a staff of 100. 
The Harbourne Electrical Manufacturing Company, Limited, of 
83, Upper Thames Street, E.C., have been appointed sole agents for 
the London district, and also for the East Coast, by the Liverpool 
Electric Cable Company, Limited, for the supply of wires and 
cables. The Harbourne Company hold a large stock of cables in 
London for immediate delivery. The same company is also making 
a speciality of the '''Toerring" enclosed arc lamp, for which the 
chief claims are simplicity of design and mechanism, easy ndjust- 
ment, and quick and easy trimmi ig ; and the Imperial" motors and 
generators, for which the claims are substantial mechanical con- 
struction, sparkless running, high efficiency, and British manufacture. 
A large stock of D. & W. fuses, cut-outs, and junction boxes, and 
Macallen electric railway materials is also kept; and for their 
"Harbourne" dry battery the makers claim long life, high 
amperage, high voltage, and low internal resistance. ; 


Western Electric Enclosed Are.—We illustrate below 


a new type of enclosed arc lamp which is being placed on the 


market by the Western Electric Company, Limited, of North 
Woolwich. 'lhe lamps are made for indoor, factory, and outdoor 
illumination, and they operate singly in parallel on direct current 
constant potential circuits. In the development of these lamps, 
the makers have, so far as practicable, held in view the desirability 
of interchangeable parts, and many of the parts used in the different 
types are identical in form and material. Fig. 1 and fig. 2 are 


Fic. 2. 


views taken from opposite sides of a lamp showing the solenoids 
with U-shaped iron core which regulate the current and voltage of 
the arc, and actuate the feeding mechanism This form of regulating 
electro-magnet has been fouud superior, in many respects, to the 


“VAAN N. 


Fic. 3. 


single solenoid type so long used. In fig. 1 the air dash pot is shown 
located between and slightly in front of the solenoids. Iu the 
upper part is shown the series resistance consisting of a helically 
coiled wire which is supported througbout its eatire length by a 
deep vrooved thread upon the surface of a well vitrified porcelain 
cylinder. Fig. 2 shows aportion of the square tube forming the 
guide and shield for the upper carbon connector, also parts of the 
quick-break gravity switch with a special feature securing quick 
positive action without the use of springs. Fig. З is a view of the 
tubular guide and shield for the upper carbon connector, with one 
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side removed showing the sliding or movable carbon connector and 
the folded copper ribbon forming a metallic connection between 
the tube and holder. This tubular guide preserves the alignment of 


and shields the folded copper ribbon from injury. The tube, 
together with the connector and ribbon, can be taken out of a lamp 
by first removing the gas check plate and then the two screws which 


Fia. 4. 


hold the tube. The groove in the porcelain cylinder for holding the 
resistance coil is very deep, so that the coil cannot easily be dis 
placed. The tripod lower carbon-ho]der forms three symmetrically 
disposed pathways for passage of current by the arc, and thereby 
prevents its deflection and the uneven burning of the carbons 
noticeable in lamps having single side rods. The lower carbon 
holder is secured to the side rods by screw clamps. It can be quickly 
removed in case of need. Fig. 4 gives a general view of the lamp. 


ELECTRIC LIGHT AND POWER NOTES 


Austria.—The Liebe Gottes Coal Mining Company + 
putting down a 220 н.р. electric power plant at its collieries in the 
Rossitz district of Bohemia. The plant will supply the power 
for the operation of two pumps, the coke-breaking machinery, aud 
a large ventilating fan. | 


Ballymena.— The B. of T. has extended the duration 
of the prov. order for electric lighting for a further period of six 
months. i 


Bridgwater. —The T.C. having, in consequence of 
opposition from the ratepayers, dropped its scheme for the electric 
lighting of the town, last week received an application on behalf of 
a private company for consent to an application to the B. of T. for 
a prov. order for electricity supply. A committee is to report upon 
the proposed clauses. 


Broughty Ferry.— The T.C. has resolved to apply for 
borrowing powers to the extent of £25,000, and the post of manager 
of the electric lighting department will be offered to Mr. F. 
Waddell, the engineer and manager of Broughty Ferry Gas Works, 
at a salary of £50 per annum. 


Dartmouth,—The T.C. has resolved to enter into а 
contract with the Urban Electric Lighting Company, Limited, at 
£364, for 10 years, for lighting the town by electric light. There 
will Ъз 10 arc lamps and 100 incandescent lamps of 25 c P. 


Germany.—At the commencement of the present year the 
central station at Leipzig, of the Leipzig Electric Lighting Company. 
was supplying current to 60,348 (53,933) incandescent lamps, 2,083 
(1,936) arc lamps, 645 (505) electric motors, the figures in brackets 
1epresenting the comparative figures of the previous year. 


Hebburn.—The C. D.C. has arranged with the Northern 
Counties Electricity Company to light the town with electricity. 
At present the Council pays £2 12s. per lamp per year for gas, and it 
was stated that the candle-power was only 7. The whole of the 
lamps in the district are to be lighted by the Electricity Company 
for 78. a lamp less than was paid for gas, and the power will be 
equal to 16 с.р, 
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Kilmallock.—4As one of the few small towns in Ireland 
which is iighted by electricity, Kilmallock is justly very proud of 
being so up-to-date. The light, however, seems to have its enemies, 
for a few nights ago many of the supply wires were found to be 
cut and the ends tied to the knockers and doors of a number of the 
residents. No reason can be given fcr this mischievous act, unless 
it was the work of senseless practical jokers. 


Llangollen.—The U.D.C. has settled an agreement 


between the anthority and Messrs. Bremner, Smith & Co , Oswestry 
and Liverpool, for the transfer of the electric lighting prov. order. 
Mesers. Bremner, Smith & Co. contract to light three of the 
principal streets in the town at a lower rate than is now charged by 
the gas company, the Council retaining the right to acquire the 
undertaking at the end of 10 years. : 


London,—CaMBeRWELL.—The Board of Trade has so 
amended the electric lighting order sought by the Council that it 
will be obliged to consider the purchase of companies' undertakings, 
if this is preesed. 

IsLIxNdTON.— The M. B. O. Lighting Committee, having given twelve 
months' consideration to the reorganisation of street lighting, 
reported last week that it cannot recommend the general adoption 
of any system of incandescent gas lighting. Moreover, the initial 
cost of an alteration would be £9,300, and there would be an 
increased maintenance charge of “2.000 on the present cost of 
gas lamps. With regard to electric lighting, the report says that of 
the 4,721 gas lamps in use in March, 1896, 708 have already been 
displaced by 392 arc lamps. Experiments are now being carried 
out in Offord Road with electric incandescent lamps, five gas lamps 
having been fitted by the Improved Glow Lamp Company, and five 
others by the Reason Company. In Aberdeen Park six lamps are 
being fitted with Nernst lamps. Trials are also being made with 
two new forms of arc lamps, and various forms of enclosed arc 
lamps. The Council has passed estimates for additional low- 
pressure cables to the total of £1,019. The Council's electricity 
fund is now overdrawn to the amount of £18,516. 

SovTHWARBK.— The M.B.C. has received a letter from the B. of Т. 
declining to proceed with the application of the Council for a prov. 
order to supply electricity in the portions of the borough outside 
the parish of Newington. The B. of T. was of opinion that 
Parliament was not likely to grant an order allowing a local 
authority to compete in cases where a company was already 
providing a sufficient supply for the consumers. In the parish of 
St. George’s there were already two companies actively supplying 
electrical energy, while in St. Saviour’s there were two companies 
supplying, and a third had a right of way through a portion of the 
district. 

WHITECHAPEL.— Last week part of a 70-ft. wall gave way without 
warning, and crushed in the roof of the boiler-house of the Borough 
Council's electricity works. Happily no one was seriously injured, 
but the supply was interrupted for a short time. | 


Manchester.— On Thursday morning last week а mishap 
occurred in connection with the electric service in that city, due to 
a short circuit. In and about Market Street the light was cut off, 
the failure of the supply being accompanied by bursting lamps and 
other annoyance. Within a skort distance of the Royal Exchange 
there were no fewer than four outbreaks of fire from the fusing of 
the cable, and two or three of the Ccrporation workmen had re- 
markable escapes from suffocation іп a manhole in Market Street. 


Nelson.—The T.C. has received &anction to the borrow- 
ing of £25,000 for electricity supply purposes. 


Neweastle.— The City Lighting, Committee has decided 
to erect 14 additional arc lampe, taking away the gas lamps which 
will not be required. 


Pontypridd.—The ceremony of laying the foundation 


stone of the South Wales Electrical Power Distribution Company's 


first large generating station at Pontypridd will be performed by 
Sir Frederick Bramwell on Wednesday next week. 


= Salford.—The T.C. has resolved that the rates charged 
for electricity shall ke for lighting, 4d. per unit; and for power, 
14d. for consumers using over 5,000 units per quarter, and for con- 
sumers not using 5,000 units per quarter, 2d. for the first 1,000 
units and 14d. for the remainder. 


Spain.— La Compania Electrica de la Vega Granadina is 
the name of a company which has recently been formed at Granada 
to establish a large plant to utilise certain avaiiable water power in 
the generation of electrical energy for lighting and power purposes. 


Stretford.—The U.D.C. has applied to the L. G. B. for 
sanction to borrow £54,500 for the purpose of electric lighting. At 
the inquiry there was some opposition to the scheme, counsel con- 
tending that the legitimate wants of Stretford could be met by Man- 
chester or the Trafford Park Power Supply Company. 


Twickenliam.—The U. D. C. has declined an offer of the 


Twickenham and Teddington Electric Supply Company to erect 
and maintain 30 500-watt arc lamps in public thoroughfares, to 
replace 72 existing gas lamps, ара to burn from dusk till midnight, 
when they would be replaced by 60 25.ср. incandescent lamps. 
The inclusive charge quoted was £600 per annum, as compared with 
£207 2s. at present paid for the gas lighting. 


Teddington.—The U. D. C. being dissatisfied with the 


revised terms offered by the local gas company for public lighting, 
has resolved that steps be taken to utilise the Council’s prov. elec- 
tric lighting order at an early date. 


* 


ELECTRIC TRACTION NOTES. 


Aberdare.— It is stated that the B. of T. has declined 
to sanction the echeme of the U.D.C. to construct a five-miles electric 
tramway system at a cost of £60,000. . 


Aberdeen.—A service of electric cars was run on 14th 
inst. from the new dead-end siding in Union Street to the Corpora- 
tion bathing station. 


Bray.—The U.C. has approved of the construction of the 
Bray electric tramways. The line, which will be constructed by the 
General Electric Company, of Ireland, will be a single line on a 
level with the roads in the township. The estimated cost of the 
four miles of line, including the power and other works, is £77,397. 
The gauge will be 5 ft. 3 in. 


Brentford.—We learn that on 15th inst. the portion of 
the L.U.T. tramways between Kew and Hounslow suddenly stopped 
working, and the lights on the cars were extinguished. A delay of 
about an hour and a half was occasioned in the working of the 
traffic. 


Canterbury.— The Light Railway Commissioners re- 
heard the application by private parties on 16th inst, for sanction 
for the provision of a light railway between Canterbury and Herne 
Bay. On behalf of the S.-E. and C. Railway Company, it was con- 
tended that this line would come into competition with the rail- 
way, and it was pointed out that the construction of & similar light 
railway in Thanet bad in places seriously reduced the income of 
the company. The Commissioners considered that there was a need 
and a desire by the public for the light railway, and the applica- 
tion was granted. 


Den mark.— A service of electric motor omnibuses is about 
to be established in Copenhagen. The vehicles will be on the 
Lombard-Gerin system, the cars running on the ordinary road, but 
taking the necessary current from an overhead conductor, similar to 
electric tramways. 


Dewsbury and District.—Considerable progress has 
been made with the Yorkshire (Woollen District) Electric Tram- 
ways Company's scheme. Up to the present operations are con- 
fined to the Borough of Dewsbury, and in Halifax Road metals 
have been laid to the Batley boundary, a distance of nearly a mile. 
A large staff of men is now engaged on Huddersfield Road, along 
which the trams are to ran to Ravensthorpe. It is expected that a 
start will be made in a few days with the section to Thornhill. An 


‘arrangement bas already been come to between the company and 


the Dewsbury Corporation with respect to the supply of energy 
within the borough, but negotiations are still proceeding in regard 
to the supply of energy by the Corporation for the Ravensthorpe 
and Thornhill districts which are outside the borough. In regard 
to Batley, terms are still being discussed for the leasing of the lines 
to the company and the supply of energy by the Corporation. 


Dover.—A Light Railways Inquiry was held last week 
into the proposal by private parties to extend the Dover electric 
tramways into the country in the direction of Kearsney Abbey, and 
also along the East Cliff towards the holiday resort of St. Margaret's. 
Mr. Dickens, K.C., for the promoters, declared that with the con- 
struction of these tramways and the completion of the great national 
and commercial harbours Dover would develop enormously, and 
become not only one of the most important, but also the most 
attractive town along the coast. It was announced that the scheme 
would cost over £60,000, and it was supported by practically all the 
public bodies in the town and district. The Commissioners 
announced their intention to recommend the Board of Trade to 
sanction the schemes almost in their entirety. 


Huddersfield.— The Tramways Committee have resolved 
that the next 10 electric cars now being constructed shall be seated 
with cane. 

For the 12 months ended March 31st, 1902, the receipts of the 
electric tramways amounted to £27,371, or 10°64d. per mile. The 
total expenditure for the same period was £33,157, including 
£5,316 for depreciation and £12,773 16s. interest and sinking fund, 
ог 12°89d. per mile, showing a deficit of £5,775. The Finance 
Committee have made provision for a 3d. rate towards mecting the 
deficiency in the revenue account. 


Jarrow.—A special report has been submitted by the 
Town Improvements Committee regarding the proposed electric 
tram service between Jarrow and South Shields. The Committee 
had considered a plan showing the mode of construction and the 
materials to be used by the B.E.T. Co., and recommended that the 
town clerk give notice to the company and to the B. of T. that the 
Council intended to object to the said mode of construction as 
shown on the plan. | 


Johnstone.—Mr. Murphy, having about completed his 
arrangements for the Johnstone aud Paisley clectric tramway 
scheme, will shortly submit plans to the local authoritics. 


Liverpool.— The widening of Renshaw Street, a street 
forming part of the main north and south end tram routes, made it 


* 


desirable that the tramway track and overhead equipment should 
be re-set, in keeping with the widened roadway. It was thought 
that the work of relaying would require a week; but very ample 
provision was made for dealing with the track and overhead gear, 
and one Wednesday morning the traffic was diverted from the 
section and the work of reconstruction began. It was carried on 
night and day, and by the Saturday morning following the double 
track had been re-laid, the overhead equipment re-fixed, and 
everything finished off to admit of traffic being resumed. Some 


250 yards of the street were relaid. The track work was carried 


out by the engineering department of the city, under the super- 
vision of Mr. J. A. Brodie, city engineer, and the overhead work by 
the tramways maintenance staff, under the direction of Mr. C. R. 
Bellamy, general manager of the tramways. 


Croydon.—The Croydon and District Electric Tramways 
Bill passed: second reading in the Commons on Tuesday after a 
brief discussion. 


L.C.C.—At Tuesday's meeting the Parliamentary Com- 
mittee announced having been informed that it was improbable 
that the work of reconstructing the tramways between West- 
minster Bridge and Tooting would be completed within the 
two years ending January 1st, 1903, prescribed by the Council's 
Act of 1900. Every effort had been made to expedite the work, 
but, owing to circumstances which would cause delay, it appeared 
to be clear that a short extension of time would be necessary to 
finish the work. Ав the matter was one of emergency, the Council 
resolved to endeavour to seek an extension of time for one year. 


Manchester.—On Saturday morning another electric 


tram route was opened by the Manchester T.C. It taps a very big 
district lying between Oxford Street and Stockport Road. It is 
expected that when the whole system is complete, the Corpora- 
tion will go into the question of equalising fares and putting every 
district on the same basis. 


Padua.—The Contract "Journal says that the muni- 
cipality are about to lay down plant, and convert the trams for elec- 
tric traction, at a cost of £152,000. 


Redruth.—The ceremony of cutting the first sod on the 
new tramway was performed last week by the wife of Mr. P. Б. 
Hanning, the electrical engineer in charge. 


Teddington.—In the dispute between the U.D.C. and 
the L.U.T., the company has threatened to ask the Board of Trade 
to arbitrate if the Council persist in their refusal to pass the plans 
for the local authorised tramways. The Council insist on all plans 
being submitted, and the work undertaken as a whole, and the 


company have so far met the Council as to deposit completed plans 


afresh, | 
Warrington.—On Thursday of last week, the first 


route on the new electric car system was inspected by Colonel Von 


Donop, and Mr. A. P. Trotter, B. of T. inspectors. 


Wolverhampton.— Our local correspondent says: — 
“ During the past few days there has been revealed another move- 
ment in connection with the Lorain system of surface contact 
traction that has evoked considerable hostile comment. On 
Friday in last week the road at the Five-ways was, after the Lorain 
boxes had been laid, again taken ‘up’ for a space of a yard or 
more, making it exceedingly awkward for traffic and pedestrians. 
It appears that this inconvenience was the outcome of another 
afterthought. Boxes were being inserted at the side of each rail to 
catch surface water, though why they could not have been laid when 
the other work was done is a mystery. If, as is stated, similar 
steps are to be taken along the whole track, then we are certainly 
far from the time when the st1eets will be clear of the great army of 
nav vies. ; 

There is going to be, it seems, some ditliculty in respect 
to the cars; at present there are in the Cleveland Road depót a 
dozen vehicles, but the electrical equipments for the majority of 


them have not yet arrived from America. It is hoped, however, 


that by the end of the month the Lorsin Company will have at 
least eight or nine cars thoroughly equipped for the conveyance of 
passengers by the time a permit is given for the icars to run. The 
line in Bilston Street and Pipers Row being now electrically 
equipped with the  Lorain boxes, and connected with the 
supply cables, no time has been lost in testing the workmanship 
of the installation. A gang of men cleared the rails on Saturday 
of the layer of dirt by which they were hidden, and the track 
was swept and generally vot in running order. 

On Monday morning one of the single-deck cars left the 
depot in Cleveland Road, carrying Ald. Craddock (сһаіг- 
man of the Tramways Committee pro tem), Mr. Shawfeld 
(borough electrical engineer), and Mr. Wetmore (Lorain 
Steel Company). Arriving at the junction of Bilston Street, 
the car reversed, and successfully negotiating the points, entered 
that thoroughfare. It was run up and down both tracks several 
times, and everything, it is stated, seemed to be found in proper 
order. With a view to getting the line into a thorough working state, 
the car runs over it daily, and as fast as the track is completed the 
distance tested will be increased. By this means it is hoped to get 
the line in perfect condition for the inspection by Col. Yorke, 
which will take place immediately the present section is com- 
pleted—it is hoped on Monday next." 
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TELEGRAPH AND TELEPHONE NOTES 


Hull Telephones.—The Postmaster-General decided to 
grant a telephone license to the Corporation upon certain conditions, 
but these conditions were fully discussed, and it was agreed to 
continue the negotiations with the National Telephone Company 
do were opened some time ago with the view of acquiring their 
system. 


Manchester Telephones.— The Dispatch says that it is 
probable that the Bill for establishing a joint telephones board for 
the Manchester telephone area will not be proceeded with any 
further during the present seseion. 


Melbourne Telegraph Rates.—A Melbourne corre- 
spondent of the Financial News says that the Postmaster-Geners! 
estimates that the Department will lose £45,000 revenue per annum 
if the proposals of stockbrokers in connection with the uniform 
telegraph rates, that eight words should be allowed free for name, 
address, and signature, are entertained. — 


Telegraphic Interruptions and Repairs :— 


CABLBS. INTERRUPTED, REPAIRED. 
Latakis- TUS ев oe ee ee ee ee June 90, 1899 ee ee 
Alexandria- aruaca е а ee ee if ee an. 19, 1902 e ee 
Assab-Massowah 2 ; de. March 17, 1902 "s 
Cayenne-Pinheiro March 8, 1902 April 10. 
Zanzibar-Mombassa .. March 18, 1903 ea 


Suakin-Djedda .. = 
LANDLINES :— 
Pla Hanekin “ on Persian territory .. Feb. 94, 1900 .. T 
Communication with Baranquilla and Cartagena Deo. 8, 1900 
Guantá&-Barcelona ee ee ee ee March 17, 1903 oe ee 


Berlin-Versovic .. m x aie ds .. March 31, 1903.. 
Barcelona-Ciudad Bolivar ss .. March 6, 1902 .. 


The Report on Cable Communications,—4A. Blue- 
book [Cd. 1056] of 84 pages was issued last week containing the 
report of the Inter-Departmental Committee on Cable Communica- 
tions, and we are indebted to the Times for the following summary 
of the contents. Two reports were made by the Committee. The 
fact that the International Telegraph Conference was expected to 


.. April 16, 1902 С 


‘meet during the Spring rendered necessary the presentation of ап 


interim report dealing with the question of the Indian rate. It 
also rendered it necessary to discuss at some length certain 
visions of the international service regulations and the advantage: 
and disadvantages derived by this country from adherence to the 
convention. The Committee’s first report has already been 
mentioned in our columns. The second report covers the 
following points:—(1) The present system of telegraphic communi- 
cation, and in what respecte it requires to be supplemented; (2) 
the relations between private cable companies and Imperial, Indian 
and Colonial Governments, the amount of control exercised by those 
Governments, and the policy to be pursued in future ; and (3) the 
existing rates, how far they are fair and reasonable, and how any 
reduction is to be effected. The principal recommendations and 
conclusions of the Committee are summarised as follows :— 


l. In view of the probability of cable cutting, & variety of alternative routes 
should be provided wherever it is essential to secure telegraphic communication 
in time of war. 

2. Appreciable, but not paramount, value should be attached to the pro- 
vision of **all-British" routes. Every important Colony or naval base should 
be connected to this country by one cable touching only on British territory 
or on the territory of some friendly neutral. After this there should be as many 
alternative cables as possible following commercial routes. : 

8. We recommend the construction of: ) А cable connecting either Rodri- 
guez and Ceylon, Cocos-Keeling and Ceylon, ог Cocos-Keeling and Sing . 
( A landline connecting the Straits Settlements and Burma. (с) An “ all-British” 
cable to St. Lucia, to be commenced as soon as the state of cable enterprise in 
the West Indies permits. 

(4) While landlines are cheaper to construct and maintain than submarine 
cables, ib is, in certain cases, essential, on strategic grounds, that the former 
should not be permitted to drive the latter out of the field of competition. 

5. We are aware of no power of controlling cable companies possessed by 
the State besides the following:—(«) The power to make stipulations when 
granting a subsidy or guarantee. (^) The power to employ public funds in 
competing or encouraging competition with pee enterprise. (c) The power 
to grant or withhold general facilities. (d) The power to grant or withhold 
Government messages and unrouted telegrams. (е) The power to grant or 
withhold landing rights. 

6. The possible advantage of giving guarantees of minimum revenue in place 
of subsidies should be considered. 

7. No direct pecuniary return should be demanded for landing rights. The 
concessions should, however, be regarded as a check on any marked unreason- 
ableness. 

8. The normal policy of this country and its dependencies should be to 
encourage“ free trade in cables.“ Exceptions should only be made to this rule 
on the ground of national, and not private, interests. 

9. We recommend that the Cables (Landing Rights) Committee should be 
strengthened, and that its functions should be enlarged so as to include the 
consideration of all questions relating to cables, that it should be entitled 
“The Cables Committee,” and that it should report direct to the Treasury, the 
Board of ‘Trade being relieved of its present responsibilities with regard to 
cables. 

10. We are strongly opposed to the gencral purchase of cables by the State. 

11. We аге not prepared to say tbat any of the existing rates are excessive, 
with the exception of those to the Gold Coust and Nigeria. We recommend 
that an attempt should be made to reduce these in connection with the renewal 
of the Eastern Telegraph Companies’ landing rights at Porthcurno in 1903. 

12. We would welcome the introduction of't deferred“ rates in any casc 
where (a) the time required for postal communication is considerable, and (^! 
the cables are not fully occupied with ordinary messages, but (c) are sufficiently 
occupied to admit of a real distinction between ordinary and deferred messages. 


The report is signed by Lord Balfour (chairman), Lord London- 
derry, Mr. Hanbury, Lord Hardwicke, Lord Onslow, Major-General 
Sir J. C. Ardagh, and Rear-Admiral R. N. Custance. 


Wireless Telegraphy.—Laffan's New York agent says 
that the Marconi Company of America has reduced its capital from 
$10,000,000 to 36,500,000. The preferred stock is withdrawn, and 
only ordiuary stock will be issued. 
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Telegraph and Telephone Poles.—In the House of 
Commons on 18th inst., Mr. Boscawen drew attention to the incon- 
venience caused in the country districts by the multiplication of 
telegraph and telephone poles along the roads; and asked whether 
the Postmaster-General was aware that there were already in some 
places two sets of poles belonging to the Post Office telegraphs and a 
telephone authority respectively, and that these polesoften carried few 
wires, and that in some places a third set of poles would probably be 
erected by a competing telephone authority; and whether, in such 
cases, the Post Office would allow the various telephone authorities to 
place their wires on their poles on rental terms, and when the existing 
poles were not strong enough, would undertake to erect poles 
sufficiently strong to carry the various sets of wires. Mr. Austen 
Chamberlain, in reply to these questions, said that the Poetmaster- 
General did not think that the cases referred to were numerous, or 
that the poles impeded the traffic. But to meet the wishes of local 
authorities as far as practicable, he would be prepared to consider 
in any particular case the question of allowing his licensees to rent 
wires erected on Post Office poles. It would not be desirable that 
telephone authorities should be allowed to place their own wires on 
Post Office poles. 


ELECTROMOBILE NOTES. 


The Motor Car Exhibition.— This exhibition, now 
being held at the Agricultural Hall, Islington, London, under the 
auspices of the Automobile Club, is undoubtedly a great success; 
and visitors who have seen the previous exhibitions notice at once 
the great increase in the number of exhibits, the improvements in 
the get-up of the cars, and the more business-like and interesting 
nature of the show. From an electrical point of view, however, the 
show is a disappointing one; as a matter of figures, there are 
together over 250 complete petrol and steam cars, in comparison 
with only about 30 complete electric cars. 

The steam car is more in evidence than in any other previous 
exhibition in London ; the petrol cars are made of greater power 
and variety than in last year’s show ; but the electric cars show no 
increase in number, and barely any progress. 

Mr. Northey, manager of the Electric Motive Force Company, 
Limited, has an interesting and quite new electric brougham, one 
feature of which is the driving of the live back axle by one motor 
fixed with its axle longitudinal witb the carriage, and geared with 
worm and pinion. He also shows a method of actuating the 
controller by moving the steering-wheel backwards or forwards, 
whilst it is still available for steering; but this idea was first 
brought out by Dr. A. A. Common, F.R.S., who, indeed, patented a 
similar appliance. Mr. Northey has introduced some improvements ; 
his controller is fixed at the top of the dash-board, and is in plain 
. sight, and readily accessible, whilst he has a locking device. 

Mr. Oppenheimer has a selection of his electric carriages, and in 
addition shows some specimens of his latest type of storage battery 
—very thin pasted plate electrodes, having perforated sheet ebonite 
. separators, and being kept together by means of ebonite bolts 
passing at right angles through all the plates so as to clamp them. 

Tbe City and. Suburban Electric Carriage Company, Limited, 
and the Electric Landaulet Company, Limited, have a very good 
show indeed of over a dozen carriages, but whilst they are evidently 
finding great favour with purchasers as being well finished and 
comfortable, they do not mark any material step in progress, and 
most of the carriages were exhibited in last year's exhibition. 

The Canadian Vehicle Company are also showing their ''Still" 
carriages ; one, a sporting dog cart, is especially new, and made of 
much lighter build than usual, and looks very workmanlike, but here 
again we do not find any special advance in the electrical 
equipment. 

The Baker Electrical Company, of America, show one of their 
light electric carriages, a Stanhope. L'Accumulator Max (Ruphy et 
Cie), make a good show. This accumulator is interesting as being 
of the built-up or multiple unit cylindrical type, each 
cylinder consisting of а central lead wire surrounded 
by a coating of pasted lead oxide with an envelope of 
asbestos yarn outside to keep the oxide in position. A number 
of such cylinders are placed side by side*and strung in position 
between two strips of lead and thus make one electrode; a corre- 
sponding number of the cylinders forms the other electrode, and 
the two sets are arranged in combination in an ebonite case to form 
a complete battery. The two sets of cylinders may be made to take 
the place of flat plate electrodes, or may be interspaced to form а 
round bundle or a square, or any shaped group, provided, of course, 
that the two electrodes are quite separated. The output claimed 
for this battery is not so high as is obtained with the simpler form 
of flat pasted plate now used in motor car batteries, and, owing to 
the great number of pieces, the cell becomes complcx, and would 
probably be difficult to clean, if necessary, or to repair. The advan- 
tages are not very apparent. 

Messrs. H. W. Van Raden & Co., of Coventry, are in evidence with 
а good showing of batteries, charging boards, ignition appliances, &c. 

The exhibition closes to-morrow (Saturday evening), and is well 
worthy of a visit by those who are anxious to seelwhat great strides 
are now beiug made in motor car design and manufacture. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aberdeen.—May 7th. A 20-ton electrical overhead 
crane for the Dee Village electricity works. See ''Official Notices 
April 11th. 


Barrow-in-Furness.—May 7th. Arc lamps, columns, 
switch-pillars and sundry materials for the Corporation. See 
“ Official Notices" April 18th. | 

Bedford.—May 17th. Fuel economisers for Corpora- 
tion. See Official Notices” to-day. 


Bexley.—April 28th. | Engines, alternators, and 
dynamos, for the U.D.C. See “ Official Notices" March 28th. 


Bury.— May 8th. Tramway feeders, conduits, and 
street-work for the Corporation. See Official Notices" April 18th. 


Cleckheaton.—May 3rd. Direct current motors for the ` 
U. D. C. See Official Notices April 18th. 


Dartford.— May 10th. 300-Kw. steam dynamo, piping, 
and switchboard instruments; Lancashire boiler, feed pump, &c. 
See Official Notices" to-day. | 

Dublin.—May 13th. Tenders are being invited by the , 
Lighting Committee for the construction of а cast-iron subway 
under the Grand Canal Dock near the Victoria Bridge in connection 
with the municipal eiectricity supply undertaking. 

Edinburgh.—April 28th. Electricity meters for 12 
months. See "Official Notices" April 11th. ` 


Erith.—May 5th.  U.D.C. wants offers for “ Free = 


wiring. See Official Notices“ this week. 


France.—May 1st. The French Post and Telegraph 
authorities in Paris are inviting tenders for the supply of 695,000 
porcelain insulators in eight lots. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous Secretariat d’Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 

Fulham.—April 29th. Switchboard work for the 
Guardians. See “ Official Notices” April 18th. 


Fulham.—May ith. One 600-kw. two-phase steam 
alternator, or Parsons turbo-alternator for the electricity works. 
See Official Notices April 18th. 

Glasgow. — May 3rd. Electricity meters for one year 
for the Corporation. See Official Notices” to-day. 

Glasgow.—May 5th. Motor-driven boosters and switch- 
ing apparatus for the electricity department. See "Offcial 
Notices " to-day. 


London.—May 8th. "The L.C.C. wants tenders for elec- 
tric lighting of the Euston Road fire station. See “ Official 
Notices " April 18th and to- кә 


ders for self-propelled lorry (oil). 


Luton,—April 25th. Distributing mains. 


The War Office wants ten- 
See Offizial Notices" to-day. 


See Official 


Notices April 11th. 


Lytham.—April 26th. 300-Kw. plant for the elec- 
tricity supply and tramways station, including battery, booster, 
transformers, feeders, mains, arc lamps and posts, &e. See Official 
Notices April 11th. 

Mansfield.—May 1st. Pipework, valves and tanks for 
the electricity works. See Official Notices April 4th. 


Nelson, — April 28th. Rails, overhead equipment, 
pillars, cable, tramcars, &c. See Official Notices" April 11th. 


Oldham.—May 6th. — Switchboards 
traction). See “Official Notices " April 11tb. 


(lighting апа 


Penang.— April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booster, switchboards, batteries, cables, 
junction boxes, arc and glow limps, posts and accessories, for the 
F of George Town. See our Official Notices ” March 
14 


Poplar.— April 29th. Coal conveying plant for the 
Electricity Committee. See “ Official Notices " to-day. 


Rhyl—April 28th. The U.D.C. wants tenders for 
wiring the Town Hall. Tenders to the Clerk, Council Offices, 
Clwyd Street. * 


Southwark.—April 30th. 1,000 incandescent lamps 
(200 v.) for the Council. See Official Notices to-day. 


Stepney.—May 1st. Meters and demand indicators for 
the B.C. See Official Notices” April 18th. 


Sudbury.—May 1st. Water-tube boiler, pipework, steam 
dynamos, boosters, batteries, switchboard, mains, station lighting, 
&c. Sce “ Othcial Notices April 11th. 

Sydney.— May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 


alternators, battery, motor- generators, stationary transformers, 
switchboards, &c. Вее “Official Notices March 21st. 


Trowbridge.—April 30th. The U.D.C. is open to 
receive applications for a lease of its electric lighting powers. 


Tynemouth.— April 30th. . One balancer for the elec- - 
tricity works. Sce Official Notices " to-day. 
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West Ham.—May 13th. Two steel chimneys, four 
fans, and engines for induced draught, brickwork, economisers, &c., 
for the Corporation. See “ Official Notices ” April 18th. 


West Hartlepool.—April 30th. 200 to 250-KwW. 
engine and dynamo for the electricity works extensions. See 
“ Official Notices " April 4th. 


Whitby.— April 25th. Meters for the U. D. C. electricity 
department. See Official Notices Apri] 18th. 


Wrexham.—May 3rd. Engine room stores, cables, 
joint boxes, lamps, carbons, &c., for electricity department. See 
* Official Notices " to-day. 


CLOSED. 


Fulham.— The following is a list of tenders submitted 
to the parish authorities for electric lighting installation work :— 


Contract No, I.—Two 50-kw. BTEAM Dynamos AND BOOSTERS. 
ALTERNATIVE TENDER No. 1. Engineer's estimate, £1,700. 


Electric Construction Co. .. £1.80 | Mavor & Coulson is . £1,522 
Paterson, Cooper & Co... 1,802 General Electric Co. .. . . 1,510 
Lister Electric Manfg. Co. 1.792 Laurence, Scott & Co. .. . 1,506 
97 iy) ээ . „762 Crom ton & Co. ee ee ee 1,506 
". A. Glover & Co. .. . 1,40 British Schuckert Co. ... .. 1,489 
Ао Co., Ltd. 1,787 Bruce Peebles & Co. . . 2,482 
Lancashire Dynamo & Motor Mather & Platt . . . 1,480 
Co. . „ 1,184 Paterson. Cooper & Co. . . 1,465 
British Schuckert Eleo. Co. .. 1,788 Turner, Atherton & Co. . 1,463 
Mather & Platt .. 1180 Armstrong, Whitworth & Co. . 1463 
Brush Elec. Eng. Co, Ltd. .. 1,725 , Electrical Co., Ltd. 1,461 
Ernest Boott & Mountain, ни, 1,712 ! International Elec. Eng. Co. . 1,460 
Brace Peebles & Co. 1,702 | Crompton & Co. . .. 1,455 
Laurence, Boott & Co. . . 1,604 Electric Construction Co. .. 1.446 
J. & Н. Gwynne, Ltd. 1,675 British Schuckert Co. .. .. 1,446 
art aahit Dynamo & Motor International Elec. Eng. Co... 1,445 
1,670 | Royce, Ltd. А oe „ 1428 
eee Electric Co., Ltd. .. 1,069 La meyer Electrio Со. . 1,424 
Geipel & Lange .. m .. 1,667 , Sunderland Forge & Eng. Co. 1,472 
Bruce Peebles & Co. .. 1,658 Johnson & Phillips е . . 1,416 
John Fowler & Co. oe .. 1,651 Laurence, Scott & Co. .. .. 1,405 
J. & H. Gwynne, Ltd. .. 1,648 , Johnson - Lundell Electric 
Lister Electric Manfg. Co. 1,045 | Traction Co. .. es . . 1, 404 
H. von Kramer & Co. .. 1,632 Beavor, Dorling & Co. .. 1,397 
Mather & Platt sx 1,610 Newton Electric Works, Ltd... . . 1,892 
Sunderland Forge & Eng. Co.. .. 1,008 G. H. Woods & Co. ae .. 1,990 
„ Dynamo & Motor Electric Co., Ltd. .. 1,887 
oe . 1,605 ' Mavor& Coulson... 1,375 
British Schuckert Co. a .. 1,595 Jobnson Lundell Co. 1,366 
Mather & Platt .. 1,590 ' 1,317 
I,ahmeyer Electric Co... " . . 1,581 Laurenoe, Scott & Со... 1,331 
International Elec, Eng. Co... 1,680 ' Greenwood & Batley (accepted ) 1,801 
. . 1,580 Laurence, Scott & Co. .. 1.297 
Electrie Construction Co. .. 1,674 James Howden & Co. . .. 1,290 
Rosling & Fynn . 1,570 Morley Electric Eng. Co. .. 1,290 
Henry F. Joel & Thos. Potter James Howden & Со, .. 1,265 
and Sons . 1,567 Bertram Thomas.. - .. 1,244 
Lahmeyer Eleotrio Co... Е 1,567 Crompton & Со. .. .. 1,235 
W. H. Allen & Co. .. 1,562 International Elec. Eng. Co... 1,210 
oe District E. L. & P. | Greenwood & Batley .. .. 1,207 
1,561 . Laurence, Scott & Co. . .. 1,205 
British Thomson- Houston Co. 1,561 , n i ix 1,105 
Laurence, Scott & Co. 1,560 Vauxhall Ironworks Co. 1,200 
Sunderland Forge & Eng. Co. 1,651 | James Howden & Co. .. 1,191 
Lancashire Dynamo & cee Bertram Thomas .. 1,46 
Co. m oe 1,547 International Elec. Eng. Co... 1,140 
Scott Anderson .. oe ee 1,040 Greenwood & Batley .. .. 1,21 
Laurence, Scott& Co. .. .. 1,989 International Elec, Eng. Со. .. 1,035 
Johnson & Phillips d ee 1,536 | Clayton Engineering Co. 


Contract No. I.— Two 50-kw, STEAM Dynamos AND Motor BOOSTERS., 
ALTERNATIVE TENDER No. 2. Engineer's estimate, 1,700. 


F. A. Glover & Co. . £),986 British Thomson-Houston Co. £1,646 


Electrio Construction CO. 1,896 Turner, Atherton & Co. 1,543 
Paterson, Cooper « Co. 1,681 Sunderland Forge & Eng. Co. 1,536 
British Schuckert Co., Ltd. 1,817 Lahmeyer Electric Co.. 1,534 
Lister Electric Manfg. Co. 1,815 | Johnson & Phillips tà .. 1,0506 
Bruce Peebles € Co. 1,802 Laurence, Scott & Co. . . 1,504 
Lancashire Dynamo & Motor Electric . Co. .. 1,501 
Co... , 1,786 - Royce, Ltd. " .. 1,494 
Mather & Platt З ps .. 1,780 | Scott Anderson. PP . 1,490 
Laurence, Scott & Co. .. .. 1,779 British Schuckert Co. 1.489 
J. H. Gwynne & Co., He 1,775 Electrical Co., Ltd. x 1,484 
Geipel & Lange .. 1,737 G. H. Woods & Co. 1,451 
Brush Electric Eng. Co. 1,720 International Electric Co.. 1,480 
Electrical Co., Ltd. ee .. 1718 ' Electrica) Co., Ltd. m .. 1,474 
Lister Electric Manfg. Co. .. 1,712 Mather & Platt .. 1,470 
Bruce Peebles & Со. .. . . 1,702 | Laurence, Scott & Co. .. 1,466 
Lister Electric Manfg. Со. .. 1,693 Sunderland Forge х Eng. Co... 1,461 
John Fowler & Co. ... 1,686 | Laurence, Scott & Co. 1,460 
Mavor & Coulson.. z 1,685 Mavor & Coulson 1,452 
J. H. Gwynne & Co., Lid. . . 1,682 British Schuckert Co. 1,446 
Sunderland Forge & Eng. Co. 1,677 Laurence, Scott & Co. 1,402 
Н. von Kramer & Со. . 1,670 International Electric Co. 1,355 
Lancashire Dynamo & Motor Lahmever HElectrie Co. 1.34 
Co - . . 1,670 Johnson - Lundell Electric 
British Schuc kert ‘Co. 6 1,658 Traction Со. 5 МЕ .. 1,870 
Henry F. Joel & Thos. Potter | eS 01304 
and Sons es . . 1,651 Crompton хс o. : 95 .. 1,364 
W. H. Allen & Co. "m 1,638 Johnson - Lundell Electric 
Mather & Platt 1.635 'Traction Co. 1,363 
Lancashire Dynamo a Motor Interbational Elec. Eng. Co, 1,360 
Co.. š .. 1,634 James Howden & Co. . . 1,345 
Laurence, Scott & Со... 1,635 Laurence, Scott & Co. . 1,440 
Lancashire Dynamo & Motor Co. 1,627 Newton Electric Works 1,333 
laurence, Scott & Co 1,623 James Howden & Co. 1,295 
Lahmeyer Electric Co., I, td. 1,612 Greenwood & Batley, L itd. 1,92 
International Electric Co. . 1,00» Lahmeyer Elcctrie Co, za quss 
Armstrong, Whitworth & Co... 1,601 International Elec. Eng. Co... 1,285 
Bruce Peebles & Co. . 1,602 Greenwood А Batley, Ltd.. 1,773 
Hosling & Fynn . .. 1,590 Bertram Thomas.. e" oe 1,9475 
Electrie Construction Co. ee 1,550 Laurence, Scott & Co. .. * 1,270 
Johnson & Phillips ‚ото Morley Electric Eng. Co. . 1,210 
Mather & Platt РЕ" . . 1, Я 


„70 · Bertrain Thomas.. 
General Electric Co. 0 Vauxhall Iron Works Co. ET 
International Flee. Eng. Со... 1,230 
Greenwood & Batley 
James Howden & Co. 


Paterson, Cooper & Со. { 

à 

5 
58 Clayton Enzineering Co. 
73 

6 


1 
] 
1 
1 
e 1,9 
Laurence, Scott & Co. oe . . 1,56: 
Reaver, Dorling & Co, .. 1,5: 
Crompton & Co. .. avs 1 .. 
1 | Interuational Elec. Eng. Со... 
1 


Warrington & Dis. E. L. & P. Co. S. „ LODS 


CONTRACT No. II.—BoiLEns. 
Nichardson, Ма & Со. ДЫ" 975 


Engineer's estimate, 21,880. 
Davy Bros., Ltd. .. a 


F. A. Glover & Co. 2,020 John Fraser & Son "m . 21,74 
Riley Bros. š es .. 1,962 Fraser & Fraser .. x . . 1,796 
G. H. Woods & Co. a e 1,844 Geo. Sinclair ve .. 1,677 
Edwin Danks  .. .. 1,885 R. Taylor & Sons, Lid. T . 1,545 
Davey. Paxman & Co. .. 1,788 Н.Ф T. Danke, Ltd. (ucccpted / 1,465 
Tinkers, Ltd. .. ae . 1,780 


Contracr No. III. STORAGE Battery. Engineer's estimate, £720. 


Albion Battery Co. sà .. £998 G. H. Woods & Co. ЖЕ .. 6411 
D.P. Battery Co. .. 881 | Glover & Co. Р - .. $8685 
Tudor Accumulator co. 823 G. H. Woods & Co. bs .. 624 
Chloride Electric Storage Со, 815 | Scott-Anderson Со. .. .. 620 
Glover & Co. 730 Hart Accumulator Co... 2s 615 
Vereinigte Fnuger & Co., Berlin 705 | Veritys, Ltd. г . S 601 
Veritys, Ltd. ө А . 697 Hart Accumulator . 581 
Pritchett & Gold .. — ..  .. 697 | В.Р. Traction and Light Co. 

G. H. Woods & Co. T . 684 (accepted) — .. .. 5603 
Ashmore, Benson & Co. a 678 Accamulatoren Wirke, E. 

E.P.8. Co. - m .. 667 Schultz Witten, Сеад: 510 
Edward Lomer .. T ee 657 Petry S И А è 448 


Contract No. 1V.—Wigine AND FITTIx GS. Engineer's estimate, £2,240. 
South-Western Contracting VW. J. Fryer & Co. e; 3 


and Maintenence Co. .. £5.48 Lighting Corporation 2,992 
Tamplin & Makovski .. .. 4,88]. Tyler & Duncan .. 2,928 
Jackson Bros T .. 4,050 Wells & Co. » 2,878 
Wenham & Waters .. 8,886 Buchanan & Curwen 2,613 
A. V. Gifkins i 2s .. 0,562 G. H. Woods & Co. T .. 2,471 
Walter Mossop & Co. 3,524 Hugo Gibson & = T" .. 2,894 
Barlow Bros. 8,484 Johnson & Philli as .. 2,384 
T. L. Hellyar 8,469 Hugo Gibson & .. 2,343 
T. Scott Anderson 8,400 | Robert Dawson Caen 2,741 
H. F. Joel & Co. & Thos. Potter Fenton & Barnes .. $4003 

&nd Sons United, Ltd, . 8.290 The Warrington & District 
F. A. Glover & Co. ; B,019 Electric Light & Power Co. 1,963 

Coxriacr No. V.—CHIMNEY SHAFT. Engineer's estimate, £800, 
Pollard & Brand . . £1,050 ; Myles & Warner is .. £790 
W. Neil & Co. T .. 1,000 | D. R. Paterson .. a we TS 
Robert H. B. Neal. EN РА 960 Thomas Bendon .. Ы .. TU 
Т. G. Sharpington m .. 9 | Alphons Custodis Co. .. 778 
William Brown .. .. 872 J. Pennington . . 749 
Wilson Bros. & Lamplough А 849 Unirersal Engineering Co., 

F. G. Minter ix 24 819 Nottingham (accepted) 655 
Caminack Dennis .. 820 Danton Lee ee ae e 494 
Smith Bros. (Burnley), Ltd. es 195 

Ayr.—Mr. Hu. Crichton, of Liverpool, has received 


another order from the Ayr Corporation to equip six more cars with 
the patent '" New London" dry seats. All the cars of this Cor- 
poration are fitted with these seats. 


Black pool.—Messrs. Ashmore, Benson, Pease & Co. have 
received the order from the Blackpool Winter Gardens for two 
storage batteries, each consisting of 60 cells. 


Cardiff.—The Electrical and Lighting Committee 
received tenders as follows for a switchboard for the central sub- 
station (in the Hayes):—Messrs. Dorman & Smith, £2,225; 
General Electric Company, £1,877; B. T. H. Co., £1,482 10s. ; 
Edison & Swan Co., £2,009; and Messrs. Ferranti, £2,800. The 
B.T.H. Co.'s tender was accepted. 


Falkirk.—The T.C. has placed a contract with Messrs. 
Ma vor & Coulson, Limited, for steam dynamos with Belliss engines. 
The amount was £2,480, and £148 for spare armatures— £2,628. 
The tender of Mr. George Sinclair, Leith, for boilers (£1,378), was 
accepted, and that of the Clay Cross Company at £218 for an 


economiser. 


Huddersfield. —The Corporation has ordered tram rails 
(105 Ibs. per yard) from Bolckow, Vaughan & Co. at £8 7s. 6d. per 
ton. 

The borough engineer has also been authorised to purchase a 
quantity of motor and other parte from the Westinghouse Company. 


London.—SrErNEy. Тһе E.L. Committee has accepted 


the tender of the British Insulated Wire Company, for cables at 
£14,309. 


Spain.— Messrs. Sautter, Нагіс & Co., of Paris, have 
secured a contract from the Spanish War authorities, for the supply 
of the plant required for the electric lighting of Fort Mahon. 


Sunderland.— The Corporation electricity department 
has recently accepted tenders as follows :— 

I.i. Cablcs.—Mesers. W. T. Glover & Co., Trafford Park. The other 
tenderers were:—Messrs. Johnson & Phillips; Connolly Bros.; 
lsidor Frankenburg, Limited ; Union Cable Company ; St. Helens 
Cable Company; Henley's Cable and Telegraph Company ; India- 
Rubber & Gutta-Percha Works, Silvertown; Western Electric Com- 
pany; Telegraph Manufacturing Company; William Rickard, 
Limited; Liverpool Electric Cable Company: Anchor Cable 
Company. | 

Ul. liping, e. -Messrs. Watson, Gow & Co., Etoa Foundry, 
Glasgow. The other tenderers were: Messrs. R. MacLaren & Co., 
Glasgow, and Messrs. Rowland Carr & Co., London, E.C. 

Stuncware Casinys.—Contract placed with Mesers. Doulton and 
Company, without competition. 

Machine Tools, 4c.—Mr. Thomas Lumsden, Gateshead. The 
other tenderers were: George Addy: Atlas Engineering Company: 
G. Birch & Co.; R. Bowran & Co.; Britannia Engineering 
Company; G. W. Burton; Griffiths & Co.; Clifton & Wardell: 
Cook & Nicholson: Crozier, Stephens & Co. ; Easterbrook, Allcard 
and Co.; John Holy rod & Co.; Isdale & Farrow; Newbold Machine 
Company; Jos. C. Nicholson Tool Company; Noble & Lund; 
Pitt Yorkshire Machine Company; Pollock & McNab; Thomas 
Proctor & Son; A. A. Rickaby; T. Robinson & Son; Selig, 
Sonnenthal & Co.; James Speuser & Co.; Tangye Tool Company 
and Ward Haggas & Smith. 
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The contract for oil for the ensuing 12 months bas been placed 
with the Vacuum Oil Company, Limited, London, aleo without 
competition. 

London.—The London County Council has received 
tenders from nine firms, representing a total of 23 offers, for the 
supply of 100 double-decked, double-bogie, electrically-equipped 
cars for the Westminster—Tooting tramways and two other lines. 
1 following is a list of the lowest tenders submitted by each 

rm :— 


П 


Price à | ` 
Period for 3 
Name for 0 delivery. SS 


Thursday, May 1st. —At 5 p.m. Royal Institution of Great Britain. 
Annual meeting. 


At8pm. Institution of Electrical Engineers Extra 
meeting to be held at the Institution of Civil Engi- 
neers, when Mr. 8. d. Brown's paper on Automatic 
Relay Translation for Long Submarine Cables” will 
be read, and a demonstration of the working of the 
author's apparatus will be given. 


Proposed sub-contractors. · 


— — MÀ — M ae ct a ee — —̃ — 


| 


| | Truck. | Body. Plough. Equipment and motors. 
— PENNE ies ute IA IDEST ⁵ð i ] Uu 8 eger t ` шы; 
tu ! | | | 
; | | 
British Thomson-Houston . 65,880 86 weeks Brush Company, or British Electric Car Com- None .. ee .. | None. 
Company. i | The European McGuire pany | 
| | Manufacturing Com- | | 
' — pany. | 
Do. (alternative) ‚ 70,830 | 86 „. | Bril Co., Philadelphia. | б. Е. Milnes & Co. (d 5 White and Co. None. 
| | ondon 
British Electric Car Com- | 69,991 | 86 „ None .. | None.. T 2$ a Do. British Thomsoa-Houston 
pany. | | \ Company. 
Dick, Kerr & Co. (accepted) 71,754 24 „, Brill Co. | Electric Railway & Tram- Do. | English Electric Manu- 
ME i | way Carriage Works | facturing Compauy. 
Witting Brothers 71,802 82 „ Brush Company | Milnes & Co. ws .. ; Electricité ct Hydraulique, | Electricité et Hydraulique 
F | | Charleroi, Belgium and British Thomson- 
| | | , Houston Company. 
.Do. (alternative) 71,102 | 32 „ Do, | Do. Do. Electricité et Hydraulique. 
Siemens & Halske . 78,704 | 32 „ ро. ро. ‚ None.. vs - РИ None. 
British Westinghouse 77,252 38 „ Do. , Milnes & Co., Brush Com- White & Co. кә T None. 
Electric and Manufac- pany, or British Electric 
turing Company. i Car Company ' 
Brush Electrical Engineer- 78,880 | 39 „, None. > | None.. . None . T Noue. 
ing Company. 2 | | 
British SehuckertElectric 81,506 | 10 „ Brill o. , Milnes& Co. 00 | White & Co. - | None. 


Company. | 
Gottfried Lindner, Halle, | 88,500 48 „ 
Germany. | 


(Tender tneomplete.) 


The Highways Committee, in reporting on the tenders at a 
meeting of the County Council on Tuesday, stated that they had 
been examined by Prof. Kennedy. The consulting engineer, whose 
view was shared by the tramway manager and the electrical 
engineer, was of opinion that the best make of truck offered was 
that of the J. G. Brill Company; that the best makers of car 
bodies were Messrs. Milnes and the Electric Railway and 
Carriage Works; that the plough should be that of Messrs. J. G. 
White & Co. (the contractors for the couduits); that as regards 
wheels and axles, there was no special difference between those 


specified in the various tenders; and that for the electrical equip- . 


ment and motors, those of Messrs. Dick, Kerr & Co. were tbe best, 


as their motors were the most powerful and gave better accclera-: 


tion than any others. The two lowest tenders which provided for 
the three parts essential to the efficiency of the service were those of 
the British Thomson-Houston Company and Messrs. Dick, Kerr and 
Company. The motors of the latter were, however, во much more 
effective, that Prof. Kennedy considered them worth more than the 
difference in price which amounted to about £7 per motor, whilst 
at the same time the company were prepared to deliver all the 
cars within 24 weeks instead of the 36 weeks specified by the other 
firm. The difference in time of delivery was somewhat important, 
having regard to the desirability of the tramways being worked by 
electric traction at the earliest possible time, and the committee 
were therefore of opinion that the tender of Messrs. Dick, Kerr and 
Company should be accepted, the whole of the work, except the 
trucks, being of British manufacture. A recommendation to this 
effect was adopted without discussion. 


————— Ha 
FORTHCOMING EVENTS. ` 


Friday, April 25th.—At 5 p.m. Physical Society. Meeting in the 
rooms of the Chemical Society. Papers on “Ап 
Exhibition of a Mechanical Break for Induction 
Coils,“ by Dr. Dawson Turner, and A Temperature 
Indicator for use with Platinum Thermometers, in 
which Readings are Automatically Reduced to the 
Gas-Scale," by R. S. Whipple. 


Saturday, April 26th.—At 9.15 a m. Institution of Electrical Eugi- 
neers (Students' Section) Visit to the works of 
Messrs. Easton & Co., Erith. 


Wednesday, April 30th.— At 7.30 p.m. Institution of Electrical 
Engineers (Students' Section). Meeting at 28, Vic- 
toria Street, Westminster. Paper on “The Electro- 
Deposition of Metals,” by Mr. R. Smith. 


Thursday, May 1st.—At 8 p.m. Civil and Mechanical Engineers’ 
Society. Meeting at 5t. Ermin'a Hotel, Westminster. 
Paper by J. R. Bell on Permissible Unit Stresses in 
Railway Girders." 


At 8.30 p.m. Röntgen Society. Meeting at 20, Hanover 
Square. Discussion by Mr. E. Payne on “The Rela- 
tion between X Rays and Allied Phenomena in Light 
and Electricity." | 


— — 


— ———— —— — xmᷣ— + — —— а -CJ—̃— ü —ę— — — — — 


Friday, May 2nd.— At 8 p.m. Institution of Junior Engineers at 
the Westminster Palace Hotel. Paper on Some 
Factors in Colonial Railway Construction, by Mr. L. H. 
Rugg. i 


Monday May 5th.—At 7.30 p.m. Society of Engineers. 
at the Royal United Service Institution. 


Meeting 


THE PROGRESS OF “VANDALISM AND 
VULGARITY.” 


HERE we have the latest definition of a modern electric tramway, 
according to the viewa of some of our enlightened members of 
Parliament. The County Council proposal to run an electric tram- 
way along the Victoria Embaukment was discussed in the Commons 
the other afternoon, and the terms in which members referred to 
it might be likened to the language used by pro-Boers when slating " 
the Colonial Secretary. To run a tramway: along this popular 
boulevard " would be '' vandalism and vulgarity,” said one speaker; 
ihe “ grossest vandalism," added another. Others, presumably, 
fearful that their cabs would not get them to the Commons quite 
speedily enough, suggested that if tramcars were allowed to take 
up part of the space of the Embankment, “it would simply drive 
the large number of vehicles which now used that thorough- 
fare into the Strand, and so increase the congestion of traffic 
there.” It is not the proposal of the L.C.C. as we under- 
stand it, to use the trolley system at this particular point, 
but Mr. Boulnois said in his diatribe that ‘‘the beauty of the 
Embankment would be greatly discounted by the overbead wires.” 
In view of the conduit attitude of the L.C.C. that statement is 
beside the point. Even were it apropos we should be obliged to differ 
from the hon. gentleman's opinion, and if our readers will trouble 
themselves to refer to the ELECTrRICaL Review for August 2nd, 
1895, they will find two pictures, one of the Embankment without 
cars and the other «ith, and on the trolley system too. 

What we said then we say now, that an electric tramway such as 
that would not interfere in the slightest degree with the beauty of 
the eurroundings. And as regards its effect upon the volume of 
traffic, this is hardly worth discussing, for there 1з always room 
enough and to spare for the Embankment vehicular tratlic. The 
opposition seems to be aimed at tramways as such, and to be 
based upon a misapprehension of the trend of modern progress iu 
street locomotion. It is not often that we have the privilege of 
being in agreement with Mr. John Burns, of Battersea, but we must 
confess that the remarks he has made on this occasion meet our 
own views almost exactly. He said that thc width of the Embank- 
ment made it most suitable for a tramway. The County Council 
would adopt the noiseless conduit system of electric traction, and 
would not disfigure the Embankment by overhead wires. This 
deprived the hon. member for Marylebone of one of his arguments 
on wsthetic grounds. ‘I'he addition of an Embankment line of tram- 
ways to those the County Council had already acquired would 
facilitate the enjoyment by the people of the pleasures of the 
Embankment. 'Гһе objections to this line were simply based on 
the old-fashioned prejudice against tramways and the view that 
they were a nuisance. The proper body for determining whether 
there should be this connection between Westminster and Black- 
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friars was the popular body elected for the purpose, and both Pro- 
gressive and Moderate members of the Council were in favour of the 
scheme. The rails might be laid on each side or in the centre of 
the roadway and ample space would be left for other traffic. It 
was а boon London had asked for for many years, and he hoped 
the House would «oncede it. m 

Sir J. Dickson Poynder was of opinion that the line along the 
Embankment would be a useful means of connecting the northern 
and southern systems of tramway service for London. 
the House to look at the proposal from this large and general, and 
not merely from the local, point of view. Mr. Macdona hoped the 
day would come when the north and south would be joined 
together, and this would be the connecting link between them. 
The House afterwards went to a division, and the instruction to 
omit the tramway from the L.C.C. Bill was rejected by 178 votes 
to 159—a majority of 19. | 

We are not concerned at the moment with the question of 


whether this tramway, as a separate section, running, as someone ' 


said, from nowhere to nowhere,” would be a remunerative 
undertaking. What we object to is the absurdity of the arguments” 
of those whose prejudice leads them to oppose the tramway 
at all costs merely because it is a tramway, and who place 
the aesthetic consideration above that of practical utility. At the 
same time, there is no doubt that the section would be of real value 
in connection with the Council’s proposals to link up the tram 
services of the North and South of London by means of a shallow 
subway. 


NOTES. 


Mr. Dawson on Electric Traction.—On Tuesday, April 
15th, Mr. Philip Dawson read by special request a paper on Electric 
Traction“ before the Gloucester Engineering Society at the 
Municipal School, Gloucester. Mr. Hamilton Kilgour, borough 
electrical engineer of Cheltenham, and the President of the Society, 
was in the chair, being supported by Alderman Bland, Mayor of 
Gloucester, and Alderman Norman, Chairman of the Electric Light 
Committee of Cheltenham, the Town Clerk and City Engineer of 
Gloucester, besides several other members of the Gloucester Cor- 
poration who were also present. The paper dealt with a broad 
aspect of the subjecf, showing that England, although at one time 
behind tbe times, had in recent years made very good progress. 
There were 1,252 miles of electric tramways aud railways in 
operation, 846 miles in construction, and 1,348 miles bad been 
authorised. The total capital invested at the end of last year was 
approximately £51,000,000, while the amount invested in power 
distribution schemes was not far from £20,000,000. If they compared 
greater New York with greater London,the former was far ahead 
as regards traction facilities. New York, with a smaller population, 
had nearly three times as much power installed for traction and 
power purposes. Mr. Dawson briefly described the chief systems 


on which electric tramways were operated—viz., the overhead, .. 


conduit, and surface contact systems, pointing out the advantages 


and disadvantages of each. Не briefly enumerated the various 


systems and different conditions under which they should be used, 
described the various systems of continuous and polyphase 
power stations, and examined the conditions that govern the choice 
of system. In conclusion, he made some remarks on long-distance 
lines, and stated that he was of opinion that until it could be 
satisfactorily shown that electricity would reduce the working 
expenses and increase the receipts, it was certain tbat none of the 
large railway companies would adopt it for long-distance travelling, 
and that at the present moment traction engineers were not 
prepared to equip long-distance lines. The matter was quite 
different as regards urban and suburban lines, which required 
immediate attention; here the traffic was ready-made, and could 
only be satisfactorily dealt with by means of electrical haulage. 
The lecture was illustrated by numerous lantern slides and samples 
which had been kindly lent by several of the large manufacturers, 
and was listened to with great interest. A discussion took place, in 
which a large number of the members took part. The proceedings 
were closed by Mr. Hamilton Kilgour proposing a vote of thanks, 
and stating that Mr. Philip Dawsun had epecially come down from 
London, and that he was very glad of the opportunity to thank him 
for his interesting paper. 
subject from a practical as well as a theoretical point of view. Mr. 
Dawson had been connected with electric traction ever since its 
inception, baving built the Bristol electric tramways, which they 
all knew, and put up within the last 10 years nearly a quarter of a 
million borse-power of station work, and equipped over 1,000 miles 
of electric tramways. 


Institution of Electrical Engineers (Dublin Section), 
—At the meeting on the 17th inst., the chairman, Prof. W. F. 
Barrett, F.R.S., announced the following nominations for the 
Committee for the ensuing session:— Chairman, J. W. Towle. 
Vice-Chairmen, F. Gill, Prof. W. F. Barrett, F. R. S., W. Brew, W. 
Brown, A. T. Kinsey, H. Luttrel-Elward, G. P. Pilditch, A. E. 
Porte, P. S. Sheardown, W. Tatlow, Prof. W. E. Thrift. 


Royal Society. —Among the papers down for reading 
yesterday, Thursday, were the following: — Dr. A. D. Waller, F. R. S, 
on “Skin Currents: Part III. —The Human Skin.“ J. E. Cullum, 
on “ Absolute Magnetic Observations at the Valencia Observatory 
(Cahirciveen, Co. Kerry), 1899, 1900, and 1901.“ 


He asked 


into the scheme. 


No one was better suited to talk on this - 


Coronation Supply.—Further replies to our questions 
are as follows :— 


Lincoln.— Mr. S. Clegg: (1) Plenty of spare plant. 
23d. per unit. (3) No. (4) Most probably. 
Hastings.—Mr. L.. Andrews: Demand indicators of consumers 
requiring extra current for illuminations to be disconnected ; 

supply-therefore 14d. per unit. 

Keighley.—Mr. J. M. Smyth: (1) Plenty of spare plant. (2) Not 
decided. (3) No. (4) Municipal buildings, yes. Public meeting 
to be held shortly. 

Bournemouth.—Mr. Е. L. Ingram: (2) 1d. per 8-e.». lamp per 
night. (3) Energy will be taken direct from company's fuse- 
box, and not registered by meter. (4) Company’s offices, 
probably. 

Electrical Power Distribution Company’s stations at Lewes, 
Gateshead, Durham, Weston-super-Mare, Penarth, ‘Sutton, 
Hertford, and Barnet; maximum demand indicators to be 
ignored in June. 


The British Electrical Superannuation Fund.— 
We have received a copy of the annual report and statement of 
accounts of the above fund from Mr. W. G. Bond, the secretary, 
also an account of the proceedings at the annual meeting, which 
was held at Donington House on March 31st, Sir C. S. Rivers- 
Wilson presiding. The fund, which was established as from July 
1st, 1900, by deed of trust dated November 15th, 1900,came into 
active operation early in December of that year, and at once received 
satisfactory support from the salaried staff of the B. E. T. At the end 
of 1901 the membership of the fund. was as shown in the state- 
ment below, and has since been increased by the usual monthly 
additions. 


(2) Probably 


MEMBERSHIP or Funp at Enp or 1901. 
| B.E.T. Assoc. Cos 


Members ош from B.E.T. and associated companies 
1901 approved by managing trustees to December Sist, | 


Leas vs ЧЕ as s 77 10 
Members who have left the fund 6 — 
Net membership ға is a 1 10 
— ee 

Total i 2i dd 81 


As soon as the fund was in proper working order, the several 


associated companies of the B.E.T. were invited to join, and 


by the end of 1901 29 companies and undertakings had come 
Membership of the fund is now obligatory 
upon all who are between the ages of 18 and 45 at the time 


.they join the salaried staff of the 29 companies mentioned, 
except in the case of the Taunton Company, in which company 


membership will not be compulsory until the beginning of April 
The report says that “ The inauguration of the fund attracted con- 
siderable attention in the electrical press, and many inquiries were 
received with regard to it from companies and firms outside the 
B.E.T. organisation. Although full information was, of course, 
given to all inquirers, there has been no further endeavour to bring 
in these undertakings as contributing companies, as it was felt that 
the many advantages of the scheme would be better appreciated 
when it was possible to submit a report and statement of accounts. 
The scheme, as the members are aware, has been drawn up with a 
view to the admission of companies generally, and there is every 
reason to anticipate that the fund will in due time receive the 
adhesion of many electric manufacturing, electric lighting and 
electric tramway undertakings which have found it diflicult, owing 
tolimited numbers and similar reasons, to make proper provision 
for the old age of their salaried staff." 


Electrical Contractors’ Association (Northern 
Section).—A mecting of delegates from the various local associa- 
tions affiliated with the above association was held at Liverpool on 
Saturday last, the following towns being represented :— Liverpool, 
Manchester, Leeds, Newcastle-on-Tyne, Sunderland, Bradford, 
Ashton-under-Ly me, West Hartlepool, Bolton, &c. On the motion 
of Mr. Beilby (West Hartlepool), seconded by Mr. Steinthal (Man- 
chester), it was unanimously decided to join the National Associa- 
tion of Electrical Contractors.” The following were elected as 
delegates to the Central Board of this Association :—Mr. Steinthal 
(Manchester), Mr. Cross. (Newcastle-on-Tyne), Mr. McDermott 
(Manchester) Mr. Harford (Liverpool). Commenting on several 
complaints as to the unfair trading in electrical accessories, fittings, 
and plant carried on by some of the Municipal Councils, the Presi- 
dent, Mr. Henry Bland (Newcastle-on-Tyne), pointed out that such 
abuses were never meant to be employed by Councils holding 
monopoly rights under Parliamentary powers. He defied any 
individual to carry on a business, paying rates, rents, office staff 
aud expenses, in an honourable manner at such prices as were quoted 
by these corporate bodies, who did not detail the above expenses 
fairly in their returns to ratepayers of such transactions. He 
advocated opening the eyes of the ratepayers to the loss inflicted 
on them, and alliance with kindred bodies and Chambers of 
Commerce, to protest, and, if possible, prevent such injustice fo 
а section of ratepayers, who had at least the right to honest treat- 
ment. 


The Patents Bill.—The Times says that Mr. Joseph 
Lawrence has given notice of the following amendment for the 
second reading stage of the Patent Law Amendment Bill :—“ That 
no Bill dealing with the amendment of the patent law will be 
satisfactory which does not provide for the removal of the advan: 
tages which foreign inventors and manufacturers possess over British 
inventors and manufacturers by reason of the inequalities between 
the patent laws of Great Britain and those of ithe leading Contr 
nental nations." | 
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Artificial Gems,—Several of these are to be found in 
an article in the St. James's Gazette of April 19th, on “Diamond 
Making.” They are of the writer's own manufacture entirely. 
Describing the inevitable “ harnessing” of Niagara, the writer has 
the brilliant idea of sizing up the installation as follows:—'' The 
entire apparatus, including generators, exciters, transformers, rotary 
converters and motors, aggregates 150,00) н.р. Truly it was по 
small matterto tame Niagara for man's own use." "There are great 
possibilities in this method of computation, which is worthy of its 
American subject. Further on the manufacture of carborundum is 
dealt with, and gives occasion to the following amazing state- 
ment : —“ When the furnace is full, the electric current is turned on, 
and a pressure of 1,000 н.р. of energy is applied and transformed into 
heat by its impact with the solid mass of coke." The measurement 
of the pressure of energy in terms of horse-power is absolutely new 
to us, and taken together with the impact of the said pressure 
with a mass of coke forms a momentum of overwhelming de- 


rangement. 


The Tramears for London County Council.— As 
mentioned in our “Contracts Closed " to-day, on the recommenda- 


tion of Dr. A. B. W. Kennedy, subsequently confirmed by the High- 


ways Committee, the London County Council on Tuesday last 
decided to place the order for the first rolling stock, comprising 100 
cars, with Messrs. Dick, Kerr & Co. Nine firms tendered for the 
work and submitted altogether something like 23 tenders. There 
was naturally keen competition, the prices ranging from £65,000 to 
something over £80,000; it being noteworthy that several of the 
German tenders were among the highest submitted. On account of 
the system being a conduit one, there are certain modifications in 
the car from the trolley type. Obviously the chief difference arises 
in the introduction of a plough contact, the one adopted being 
known as J. G. White's, which is identical with the form of 
plough designed by Mr. Corinett for the Paris conduit system. The 
type of car will bear considerable resemblance to what is known as 
the “ Preston" pattern, which has been supplied by Dick, Kerrand 
Co. to many of the tramway systems in this country. It will be 
remembered that this design embraces new features in tramcar 
construction, giving greater space in the interior and slightly 
increasing the seating capacity on the outside. The reversed stair- 
case has much to reoommend it, and has become distinctly popular 
with tramway authorities. The seating capacity of the new L.C.C. 
cars will be 66 passengers, 28 inside and 38 outside ; the total length 
overall will be 33 ft. 6 in. The frame of the car will be so arranged 
as to accommodate on each side two large fixed windows in the 
centre, and four end windows arranged to lower. Above these 
there will be a line of narrow, ornamental pivotted sashes to 
allow for ventilation; this, we may mention, is а special 
feature of the Preston car. At each end of the car will be 
route indicator boxes provided with revolving linen screens. 
A new feature in the interior of the car will be a glazed 
partition. The interior woodwork of the cars will be made of 
quartered oak; the end doors will slide in the usual way, and will 
be fitted with the necessary handles, catches, &c. The roof seats 
will, as already stated, carry 38 passeng rs, and will be of the 
garden type, with angle iron legs. The cars will be mounted on 
maximum traction bogies by Brill, each bogie carrying one motor. 
The electrical equipments will be in most respects similar to those 
usually supplied by Dick, Kerr & Co., the notable features connected 
with the motor being the freedom from sparking of the commutator 
under all conditions of load, dnd its high efficiency. The tem- 
perature rise will also be well under the specified requirements. 
The cars will be fitted with series-parallel controllers, and there 
will be the usual equipment of emergency switches, lightning 
arresters, hand brake, &c. It will be remembered that the order 
for the electrical generating plant for the County Council system 
was also placed with Dick, Kerr & Co., Limited. 


Crystal Palace School of Engineering.—Sir John 
Cockburn presided on 18th inst. at an award of certificates at this 
school. Mr. Leonard Milne, who examined the electrical section, 
reported that the papers of the second term students were above 
the average in merit. The ground covered by the lectures had been 
extended, and he regarded it as an improvement, since the electrical 
course was primarily intended to provide that knowledge of electrical 
science which was now essential to every engineer. 


* 


Municipal Loans.—The House of Commons Committee 
sat again on Tuesday and Friday last week, and took evidence from 
public works departments and other officials, and from representatives 
of several municipal bodies. 


Personal.—The Huddersfield Council ou 16th inst. 
increased the salary of the tramways manager (Mr. Н. N. Thomas) 
from £300 to £400 per annum. 

Mr. К. Percy Sellon has just returned from a 10 days’ visit to the 
States, where, of course, he has again studied electrical engineering 

developments. 

Mr. Henry Curphey has been appointed as draughtsman and elec- 
trician in the employ of the Mersey Railway Company, from among 
500 applicants. He had been with the Isle of Man Tramways and 
Electric Power Company, Limited, for a number of years. Mr. 
Joshua Shaw, who formerly managed the Isle of Man Tramways, 
was recently appointed manager of the Mersey Railway Company. 

The Daily Telegraph says that Mr. Marconi was entertained at 
dinner at the House of Commons on Monday night. 


Lord Kelvin.—The New York correspondent of the 
Times says that the reception given in honour of Lord Kelvin the 
other night by the American Institute of Electrical Engineers, the 
National Academy of Sciences, and other leading scientific associa- 
tions was a brilliant success. The auditorium of the gymnasium of 
Columbia University, where the reception was held, was crowded. 
Mr. Elihu. Thomson, president of the Thomson-Houston Electrical 
Company, Mr. F. B. Crocker, professor of electrical engineering at 
Colambia, Mr. Butler, president of Columbia University, and Mr. 
R. S. Woodward, dean of the School of Pare Science and professor 
of mechanics and mathematical physics at Columbia, all delivered 
addresses eulogising the achievements of Lord Kelvin. When 
Lord Kelvin rose to reply the whole audience rose and cheered him 
enthusiastically for several minutes. He thanked the speakers for 
their kindly references to himself ia connection with the laying of 
the Atlantic cable, but,” he added, Americans must never forget, 
asthe world will never forget, the name of that great American Cyrus 
Field. Sciencehasadvanced greatly during the yearalong alllines. One 
of its greatest achievements has been made by Signor Marconi with 
wireless telegraphy. It is a great achievement to have sent a mes- 
sage inland from several hundred miles out at sea in this way, and 
it indicates that the time will come when messages will be sped 
right over the ocean without the use of any intervening wire. But 
still submarine telegraphy will continue to serve us well even with 
wireless telegraphy established as a commercial success." Lord 
Kelvin then proceeded to review modern scientific events, and paid 
a high tribute to the work done by Mr., Edison in the field of elec- 
tric lighting. Mr. Edison, who was amongst those present, rose 
and bowed his acknowledgmente to Lord Kelvin, the audience 
cheering him heartily. Lord Kelvin concluded his speech with a 
reference to the invention which made possible the transmissiou of 
power at a high voltage, and the “harnessing of Niagara Falls.” 
He predicted that a power plant wovld be established at Niagara 
that would transmit energy at 40,000 volts for a distance of 300 
miles. When Lord Kelvin resumed his seat the applause was pro- 
longed for several minutes. After that hundreds of the distinguished 
audience filed past and shook hands with Lord and Lady Kelvin. 


Three-phase v. Direct in Mining Work.— Before the 
South Staffordshire and East Worcestershire Institute of Mining 
Engineers at Birmingham, on 14th inst, a paper was read on 
* Sparkless Electrical Plant for use in Miues and Ironworks," con- 


.iributed by Mr. J. H. Whittaker, A. M. I. E. E. The author, in 


introducing the subject, remarked that electric power plants for 
colliery work had been very little adopted in this country. The 
power had been applied to surface work and surface lighting, and 
for lighting the pit bottom and under round engine rooms, but 
beyond that little had been done in the way of taking the current 
into the workings, probably on account of the difficulties of running 
and maintaining the cables, because of the falls of. roofs, &c., and 
also the danger from sparking of the motora. Electric transmission 
of power was a matter mining engineers could not afford to neglect 
in view of the growing foreign competition. While many advan- 
tages were claimed for the continuous-current system, and series, 
shunt, and compound-wound motors, the ideal system was the three- 
phase system. The three-phase alternator was the best generator, 
which could, if necessary, at times stand 100 per cent. overload, and 
the three-phase motor was the best machine for all-round work. 
The switchboards were of simple construction, but by some it may 
be considered a disadvantage to have to lay triple wiring and 
cables. This, however, was more than mide up for by the saving 
in copper effected (about 50 per cent.), as the wire needed to 
carry this current was of a smaller gauge. The advantages claimed 
for the three-phase motor were mentioned. Three-pbase was the 
system of the future for power plants, but was not so suitable for 
lighting. He had seen three-phase motors put to every class of 
work with the most satisfactory results. The system was much in 
use on the Continent and in America. Mr. T. H. Bailey, M. Inst. C. E., 
thought the paper an interesting one and the subject of much 
importance to mining engineers; but he would like to ask if Mr. 
Whittaker was aware of the litigation between the Metropolitan 
and District Railway Companies, in which Mr. A. Littleton was 
appointed arbitrator. Mr. Littleton had decided that the proper 
system of current to adopt was the continuous current ohe and nct 
the three-phase. Не thought that in the face of such advice as 
that mining engineers should proceed with cauticn. Mr. Isaac 
Meachem, jun., remarked that he had listened to the paper with 
much interest, and was looking forward to the further discussion, 
as he had recently put down a plant for pumping, bauling, and 
lighting, and wanted to put it down for drilling. The electrical 
engineers had recommended the continuous current system, but 
now he wished to extend his system they had gone back on what 
they had previously said and advised the adoption of the three- 
phase. He hoped the discussion would show which system was the 
best. 'The question certainly wanted deciding. Other members 
expressed the same views. Small three-phuse motors were on 
exhibition in the room, and also a Gardner electric rock drill. 


Electricity in Turkey.— It is well-known, writes a. 
correspondent of the New York Electrical World from Turkey, that 
electricity is under the ban in the Ottoman dominions. Some 
American electrical appliances—reading lamps, toys with storage 
batteries attached, &c., were admitted in September, 1000, by the 
Constantinople authorities after considerable discussion. At Beirut 
merchants have succeeded in passing through the Custom House 
dynamos for the operation of Rontgen-ray machines, but generally 
speaking, the interdiction against electrical goods, and especially 
against dynamos, telephones and electrical plants still exists. In spite 
of this one hears continually of plans for electric light, electric rail- 
ways, &c., even in Asiatic Turkey. The late Sir Ashmead Bartlett is 
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said to have secured before his death concessions for electrical plants 
in Salonica and in Smyrna. Preferential rights for the construction 
of electric tramways in Beirut and Damascus were granted to the 
Beirut, Damascus and Hauran Railway (French), which subsequently 
sold the concession to the Société de Traction in Paris; and the 
Beirut Gas Company (also French) has preferential rights to intro- 
duce electric light in this city. Lately rumours of still greater 
undertakings along electric lines bave reached us from America. 
The following press dispatches are quoted by our contemporary's 
correspondent :— | 

Jan. 8th (Special).— If the Sultan of Turkey grants to them the 
concessions that are being sought after, а United States construction 
company, of Cleveland, O., will construct electric lines from Cairo, 
Egypt, to Mount Sinai, and along the coset of the Red Sea to Mecca, 
with & branch from Mount Sinai to Damascus. "These lines are 
already projected, and the company's chief promoter in the Orient 
says that Palestine, by reason of the Zionistic movement, is full of 
possibilities for connecting Jerusalem with surronndiny towns. The 
Cleveland company will finance the lines, with the understanding 
that it shall do the constructing work." 

Јар. 9th.—'' Trolley cars are to displace the patient ass as a means 
of locomotion in the Orient. Cleveland and Chicago capitalists 
have been successful in negotiating with J. F. Spanier, of Rome, 
Italy, for concessions for electrical lines from Cairo, Egypt, to 
Mount Sinai, and thence along the coast of the Red Sea through 


Syria and Arabia to Mecca. A branch is to connect Damascus with , 


the system of Mount Sinai. It is figured that business during a 
single one of the annual Mahometan pilgrimages to Mecca will pay 
a handsome yprotit on the cost of construction. Letters received 
from Signor Spanier say that the Sultan of Turkey bas granted an 
important part of the concessions for the system. The Cleveland 
Construction Company is working under an agreement to finance all 
the undertakings if given the construction contracts.” It is impos- 
sible to foretell when electricity will be given a free field in Turkey. 
But in view of the progress of Western ideas and methods in these 
regions it cannot be doubted that the day of emancipation is 
approaching. Mr. Ibrahim Sabbag, of the powerful firm of H. 
Sabbag & Fils, in Beirut, is in correspondence with American 
capitalists with a view to acquire possession of the 5 con- 
cessions for electric street railways and electric light plants in 


Beirut and Damascus, and he is prepared to assist and co-operate | 


with any bond fide American syndicate who may have under con- 
sideration electrical undertakings in Turkey in Asia. | 


A New Light Sensitive Cell.—A new construction of 
selenium cell has been designed by Ruhmer, the inventor of the 
photographophon, which is said to be much more sensitive than the 
ordinary construction of selenium cell, and is certainly much better 
adapted for wireless telephony. The Ruhmer cell is cylindrical in 
form, and is enclosed within a vacuum bulb to protect it from 
injury and from the influence of the atmosphere. The terminals of 


IL 
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the cell are brought out as in an incandescent lamp. The bulb 
is furnished with a screwed neck, made to screw into an ordinary 
lamp socket. This forms a convenient method of connecting up 
the cell to a galvanometer circ it or otherwise, as required. On 
account of its cylindrical shape, the cell is very convenient for 
placing in the focus of a parabolic reflector in Simon's system of 
wireless telephony. 


Appointments Vacant, —A chief assistant is required 
for Croydon at £200 (to £260). The Falkirk T C. invite applications 
for a resident electrical engincer at £160 ; shift engineers are also 
wanted for Manchester and Canterbury at £150 per annum, and 30s. 
per week respectively ; junior assistant engineer at £78 per annum, 
and a managing clerk at £120 for the York electricity department; 
chief electrical assistant for the Wycombe /Borough) E. L. and Р. 
Company at £2 per weck; shift engineer for Shipley electricity 
works at 35s. Sce “Official Notices” to-day. 


For Nale.— Notice appears in our Business pages to-day 
of an auction sale of surplus electrical appliances and stores, which 
is to take place at Stafford on May nth. 


Waste Heat Engines.—This is the title of a paper by 
Mr. 8. H. Barrus in Cassier's Magazine. The subject of the paper 
would be, perhaps, more familiar if it were entitled binary vapour 
engines. The binary vapour engine is a form of heat engine in 
which two fluids are employed having different boiling points, the 
one being vaporised at pressure by the heat of the other. Thus, 
water which is exhausted in a non-condensing engine at 212" will 
serve to evaporate many other liquids. A practical essential is that 
the second vapour shall be capable of being cooled to liquid form 
by aid of some sufficient agency. Even condensing steam engines 
have been made to furnish heat for a binary effect. Prof. Josse has 
described an engine which heats a binary substance with the exhaust 
of a triple expansion condensing engine. The binary vapour is 
sulphur dioxide—SO;, which is claimed to be a safe vapour, but 
certain precautions are needed to prevent the vapour escapinꝑ, as 
the gas is both offensive and injurious. It vaporises at a low tem- 
perature, having a pressure of 21 lbs. at 32°, and of 255 lbs. at 176°. 
Obviously, no ordinary source of water will cool the vapour to a 
liquid, but it is cooled to a lower pressure and returned by a pump 
through the heater, which is the condenser of the primary. By the 
use of such а cycle it is claimed that with 8 25 lbs. of saperheated 
stcam 1 H.P.-hour bas been secured, a result which could hardly bave 
been obtained from the steam engine. Prof. Josse, in fact, appears 
to have used 9,801 B. Th. U. per 1 H. p.-hour, as against 11,160, which 
represents the best to-day with the steam engine by itself. ‘There 
is nothing new in the idea of the binary engine, which is 
credited by the late Prof. Rankive to du Trembley, and 
described exactly as the present engine is described by Mr. 
Barrus, but Rankine more particularly describes the steam-«ther 
engine, and may be read with advantage by those interested in the 
question. Rankine looks upon the binary engine as a means of 
securing the effect of prolonged expansion of steam without using 
too large a cylinder. He estimates a possible economy of 23 per 
cent. by its use, but he adds that a binary engine is not more 
economical than steam engines well designed, though a wasteful ateam 
engine may be converted into an economical binary engine. 
Rankine added a table of the properties of ether vapour to bis book 
on the steam engine. We should think that «ther had the advan- 
tage over sulphur dioxide, in the fact that its pressure at 32° is only 
3 to 4 lbs. per sq. in., and it should be more readily condensed. 
It is certain that very little good has been effected with this type 
of motor, probably because of the practical complications and the 
ditliculty of obtaining reasonable cooling of the binary fluid. 


International Congress of Electricity in Medicine. 
—We read in the British Medical Journal that the Second Inter- 
national Congress for Electricity in Medicine and Radiography 
will be held at Berne, September lst to 6th, 1902. The following 
questions are proposed for discussion:—(1) The Present State of 
Electrodiagnosis (to be introduced by Dr. Cluzet, of Toulouse, and 
Dr. Mann, of Breslau); (2) Surgical Electrolysis (to be introduced 
by Dr. Guilloz, of Nancy); (3) Radiography and Radioscopy of the 
Internal Organs (to be introduced by Dr. Béclére, of Paris, and 
Prof. Grunmach, of Berlin); (4) Accidents Caused by X Rays (to be 
introduced by Dr. Oudin, of Paris); (5) the Danger of Industrial 
Electric Currents (to be introduced by Dr. Battelli, of Geneva). 
An international exhibition of all electrical instruments of physio- 
logical, electro-therapeutic and radiographical interest will be held 
in connection with this Congress. All communications should be 
addressed to the Secretary, Dr. L. Sehnyder, 38, Rue Fédérale, 
Berne. 


Wills.—The Times mentions that Mr. Matthew Gray, 
of Lessness Park, Abbey Wood, Kent, and of 106, Cannon Street, 
telegraph engineer, chairman and managing director of tbe India- 
Rubber, Gutta-Percha, and Telegraph Works Company, Limited, 
and a director of the Spanish National Submarine Telegraph Com- 
pany, who died on December 16tb, aged 80 years, and whose estate 
has been valued at £282,428 16s. 10d gross, including personalty of 
the net value of £274,854 2s., has left to his trustees, by & will dated 
January 26th, 1891, £100 a year for 20 years for the benefit of poor 
persons employed by, or formerly in the employment of, the India- 
Rubber and Gutta-Percha Company. 


A Japanese Exhibition.—A New York exchange says 
that a national industrial exhibition under the auspices of the, 
Japanese Government will be held at Osaka in 1903, and foreign 
manufacturers are invited to exhibit. Foreign exhibitors will be 
granted special protection with respect to patente. 


Marriage.—On the 12th inst. at St. Mary's, Kilburn, 
Morton, eldest son of Henry Francis Beales, of the Mowbrays, 
Ickleton, Essex, was married to Jessie Mary, daughter of the late 
William Booth, of Dedham, Essex, and Mrs. Bcoth, Hampstead. 


THE CENTRAL STATION ENGINEER. 


— ee 


FALKIRK CounciL is about to advertise for a resident engineer 
(£160; for its electricity works. 

Mr. A. Н. BLAGDEN, assistant engineer to the London Electric 
Supply Corporation at Deptford, has bcen appointed chief assistant 
electrical engineer to the Shanghai municipality, and he sails for 
that place on May 15th. 
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Mr. R. S. Draycortr has been appointed by the Scottish House- 
to-House Electricity Company, Limited, to fill the post of resident 
engineer at Coatbridge in succession to Mr. McINDoE, resigned. 

Mr. CYRIL Мовгкү Swaw, of Leeds, has been appointed chief 
electric lighting engineer to the Wakefield Corporation,.at a salary 
of £300 & year, subject to approval of the Electric Lighting Com- 
mittee's recommendation by the full Council. 

We learn that Mr. WALTER Е. Lone, chief assistant engineer, 
Manchester, has been appointed city electrical engineer to the 
Corporation of Capetown, at a salary of £650 per annum and 
residence, and leaves England to take up his new duties on 
June 7th. | 

We understand that Mr. C. D. Соргамр, borough electrical 
engineer to the County Council of Newport (Mon.) has resigned 
that appointment. 


NEW COMPANIES REGISTERED. 


South-Eastern Metropolitan Tramways Company, Limited 
(73,407). — This company was registered on April llth, as a re-incorporation, 
under the Companies’ Acte, 1862 to 1900, of the South-WKastern Metropolitan 
Tramways Company, originally constituted by Act of Parliament 51 and 5: 
Vict., ch. 186, dated August 7th, 1888, the powers and scope of which were ex- 
tended by Act of Parliament 63 and 64 Vict., ch. 147, dated July 30th, 1900. The 
nominal capital at the time of conversion into a limited company was £82,000. 
5,000 shares of £10 each bad teen taken up and paid for, the company having 
power to issue new ordinary or preference shares or stock, or wholly or partly 
one or the other, not exceeding in all £82,000. The Act of )883 provided for the 
construction, maintenance and working of certain tramways in Lewisham and 
Greenwich, the capital being stated therein as £50,000in £10 shares. E.J. 
Bridgman, A. T. M. Bond and C. W. Tubby, and two others to be nominated by 
them, were appointed by the ssid Act as first directors. The Act of 1900 
authorised the working of the company's tramways by mechanical power (other 
than steam or the overbead electrical trolley system), subject to the approval 
and regulations of the Board of Trade, and also authorised the raising of addi- 
tional capital up to £82,000 as above mentioned. The largest shareholders at 
the date of the conversion were:—J. Atherton, Hurst Park, Prescot, Laucs., 
manufacturer, 1,960 shares; J. B. Atherton, Manhattan, Gateacre, Lancs., 
manufacturer, 1,960 shares; Mrs. A. E. Evans, Fairlawn, Huyton, Lancs., 500 
shares; and Sir J. A. Willox, 63, Victoria Street, Liverpool, M.P., 143 shares. 
Registered office, Lennox House, Norfolk Street, Strand, W.C. 


Thermal Storage, Limited (73,347).— This company was 
registered on April 7th, with a capital of £12,000 in £1 shares, to acquire 
patents, inventions and the like relating to thermal storage and apparatus 
therefor, to adopt an agreement with D. Halpin, to manufacture and deal in 
and wi h boilers, furnaces, cylinders, pumps and tanks applicable to thermal 
storage, to manufacture destructors, steamships, steam engines, motors, auto- 
cars, motor cars, automobiles, locomotives, cycles and machinery, and to carry 
on tbe business of producers of electric light and power, electricians, metal 
founders and workers, metallurgists, chemists, chemical manufacturers, gas 
makers, &c. The first subscribers are: —F. Levick, Palmerston Buildings, E.C., 
merchant, 100 shares; G. Masters, Palmerston Buildings, E.C., secretary, 1 
share; W. Olley, 31, Arlington Street, E.C , secretary, 1 share; H. С. Davis, 41, 
Tregarvon Road, Clapham Common, S. W., engineer, 1 share; A. M. Pratt, 10, 
Serjeants’ Inn, E.C., clerk, 1 share; J. E. орки, Childnall, Weybridge, 
Surrey, mechanical engineer, 10) shares; and К. C. Leach, 10, Serjeants’ Inn, 
E.C., solicitor, 1 share. Minimum cash subscription, 4,000 shares. Thenumber 
of directors is not to be less than three nor more than five; the first are J. E. 
Hodgkin, W. Казі and F. Levick; qualitlcation, 100 shares; remuneration not 
less than £250 per annum, divisible. Registered office, 17, Victoria Street, S.W, 


Reno Electrie Stairways and Conveyors, Limited (73,389). 
This company was registered on April lOth, with a capital of £80,000 in £1 
shares (20,000 6 per cent. cumulative preference’, to acquire the benefit of 
certain inventions for constructing inclined elevators in the means of transport 
by ascension, to adopt an agreement with J. G. Wainwright, W. H. Aston, and 
C. T. Aston, and to carry on the business of electrical, hydraulic, mechanical, 
and general engineers, suppliers of electricity, lift builders, &c. The first sub- 
scribers (each with 100 ordinary shares) are: -W. H. Aston, 46, Eagle Wharf 
Road, N., engineer; H. W. Perry, 17—19, Bishop's Road. N.E., builder; R. J. 
Johns, 121, Newgate Street, E.C., merchant; W. Golby, Binbury Manor, Maid- 
stone, gentleman; J. Wainwright, 70, Fiosbnry Pavement, E.C., merchant; 


C. T. Aston, 46, Eagle Wharf Road, N., engineer; and R. Wainwright, 70, - 


Finsbury Pavement, E.C., merchant. Minimum cash subscription, 1,000 shares. 
The number of directors is not to be less than three nor more than eizht; the 
first are W. H. Aston, R. W. Perry, R. J. Johns, and W. Golby; qualitication, 
£100; remuneration, £50 each per annum, and £25 extra for the chairman. 


S. Jevons, Limited (73,390).— This company was registered on 
April 10th, with a capital of £5,000 in 41 shares, to take over the electrical 
engineering business carried on by S. Jevons, and to carry on the business of 
electricians, electrical, mechanical, gas and general engineers and contractors, 
suppliers of electric light, £c. The first subscribers (each with one share) 
are:—S. Jevons, Minories, Bimningham, electrical engineers; P. J. Pringle, 
M. I. E. E., 77, Bath Road, Wolverhampton, electrical engineer; A. H. Bayes, 
46, Constitution Hill, Birmingham, electrical engineer; Е. W. Carpenter, 71, 
Church Road, Moseley, traveller; E. Pilling, 50, Clarence Road, King's Heath, 
electrical engineer; 8. J. Dowler, 534, Suffolk Street, Birmingham, printer; 
and H. Synyer, Eastcote, Hampden-in-Arden, manufacturer. No initial public 
issue. The numberof directors is not to be less than two nor more than five; 
the subscribers are to appoint the tirst; remuneration, £50 each per annum. 


Eleetrie Railway Signalling Syndicate, Limited (73,385).— 
This company was registered on April 10th, with a capital of £10,000 in £1 
shares, to carry on the business of electricians, engineers, suppliers of elec- 
tricity, &c. The first subscribers are:—R. de la Bere, Stock Exchange, 
E.C., dealer, 100 shares; Н. M. Paine, Stock Exchange, Е.С. 1 share; 
J. E. Spaenoletti, Goldhawk Works, Shepherd's Bush, W., engineer, 
1 share ; L. W. Evans, 27, Nicholas Lane, E.C., solicitor, 1 share; A. P. Mack, 
165, Pa:merston Buildings, E. C., gentleman, 1 share; C. Е. Hustwell, 22, 
Stock Street, Plaistow, gentleman, 1 sbare; and О. Bird, 27, Nicholas Lane. 
E. C., solicitor. No initia! public issue, Table“ A“ mainly applies 


Hintze, Limited (73,412). — This company was registered on 
April 12tb, with a capital of £2,000 in £1 shares, to carry on the business of 
turners of wood, ivory, bone, metal and other materials, pattern makers, 
founders, cabinet makers, carpenters, joiners, fitters, telegraphic, telephonic, 
electrical and general engineers, manufacturers of and dealers in electric and 
other bells, telephones, lamps und apparatus, &c., and to acquire an invention 
relating to electrical apparatus on the terms of an agreement with J. W. 
Hintze. The first subscribers are: -H. Wyman, 24, Crescent Road, Bromley, 
Kent, electrical engineer, 60 shares: J. H. Maunder, Hilltop, Belmont Park, 
Lee, gentleman, 75 shares; S. H. suter, 42, Priory Avenue, Walthamstow, 
electrical engineer, 20 shares; W. Stanton, 81, Harvist Road, W., electrician, 
20 shares; C. Wayman, 82, Leverton Road, Kentish Town, works manager, 
50 shares; А. S. Moore, 9, Frithville Gardens, Shepherd's Bush, electrician, 25, 
shares; T. H. Cramp, , Humber Road Fast, Westcombe Park, S. E,, secretary, 
25 shares. Minimum cash subscription 500 shares. The number of directors is 
not to be less than tbree nor more than five; the first are J. W. Hintze (of 
Hanway House, Hanway Street, London), J. Н. Maunder and H. Wyman; 
qualification (except first directors) £50; remuneration 20 per cent, of the 
net profits remaining after 6 per cent. dividend is paid, divisible. 


SUPPLY STATION ACCOUNTS. 


TER accounts have just been issued for the 


Glasgow year ending May 31st, 1901. The net result of 
Corporation the year's working shows a deficit of £4,517, 
Flectricity ^ which, however, has been written off by trans- 
Accounts. ferring that amount from reserve fund. It 


should be noted that no allowance for deprecia- 
tion has been made this year. The increased interest and sinking-funü 
charges on the large capital expenditure made this year on new 
works and mains, which are not wholly productive, and also.the 
Special charge made for replacing consumers' lamps and fittings, 
consequent upon change of voltage from 100 to 250 volts, may 
partly account for this. Otherwise the undertaking reflects the 
greatest credit on the far-seeing policy adopted by Mr. W. A. 
Chamen in raising the voltage to 250. M" 


GENERAL BTATEMENT. 
1899—00. 1900—01. Inc. 
Total capital expenditure .. £628,500 £857,688 £229,133 
Number of units sold ... .. 3,788,795 6,990,819 2,502,024 


Total maximum load in кт. ... 7,732 11,787 4,055 
Total maximum load in 8-0. P. lamps 241,625 368,342 126,717 
Gross revenunun u. £59,762 479,449 — £19,687 
Gross expenditure ы . £34,999 450, 756 £15,757 
Gross profit — -— .. £24,762 £928,609 £3,930 
Average price per unit sold .. 351d. 9.844, — 67d. 


A further sum of £500,000 has been authorised for capital 
expenditure in the near future. 

The horse-power of motors supplied in the year just ended, totals 
1,894, against 754 in the previous year. 

The total capacity of the four generating stations at Port Dundas 
(9,600), Pollockshaws Road (2,400), Waterloo Street and Kelvinside 
amounts to 16,380 H.P. 

| Cost or PRODUCTION. 
1899—00. 1900—01. 
Gross. Per unit. Gross. Per unit. Ine. 
Cl. . 2,477 79d. £19,667 75d. — 04d. 
Oil, waste, water, and е £1,072 :068d. £1,559 0598. —-009d. 


room stores. 


i d i й * ° EC 
ere and ИИ, £5,438 34d. £7,454 *98d. — 06d. 
Кераі aintenance o 

plant, cables, and pabiie| £7,621 48d. 27,881 3d. — 184. 
lamps. 


^ Works cost 


Rent, rates and taxes .. T" 

Management expenses, 
salaries of engineer, 
assistants and treasurer, 


£1,564 099d. £2,444 •0934. —-066d. 
and clerks. 


Establishment charges . £1,754 11d. £1,718 *065d. — 045d. 
Replacing 100-volt lamps а МЕА £4,949 189d. + 189d. 


with 250-volt and carting. ) 
——— 


Total costs... £34,475 2:177d. £50,752 1:926. — 251d. 


.. £26,608 1:678d. £36,561 1°389d. — 289d. 
£4,549 ‘29d. £5,080 *19d.  — 1d. 


The above management expenses do not include the sum of 
£725 in 1839—1900 and £635 in 1900—1901 charged to capital 
account for new work. 

The rates charged remain the same as in the previous year, and 
the units sold were as follows:— . 


1,249,362 at 6d. per unit. 
151,684 at 4d. б 
550,630 at 34а. „ 

31,460 at 3d. » 
369,952 at 244. „ 
963,952 at 2d. А 

2,509,906 at 13d. „ 

464,695 at 1d. i 


6,290,819 units. There are no contracta. 


REVENUE ACCOUNT. 


1899—1900. 1900—1901. nc. 
dale of energy .. £55,470 £74,524 
Public lighting .. 4,291 4,925 
£59,761 £79,449 
Per unit 3:514. 2:84d. — 67d. 
PROFIT STATEMENT. 
1899— 1900. 1900—1901. 
Interest on loan. 215,256 £24,547 
Sinking fund .. — .. |... .. e. 0. € 6,285 8,062 
Profit for depreciation .. — .. 3,181 — 
„  reservefund  .. oe oe .. .. 39 — 4,517“ 
„ carried forward ET ХР m 95 pen E Ее — 
Gross profit ee . £24,761 £28,692 


* Transferred from reserve fund. 
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CITY NOTES. 


Caleutta Tramways Company. 


Mr. E. C. MoRGaN presided at the meeting of this company at 
Cannon Btreet Hotel on 15th inst., and in the course of his speech 
on the affairs of the company, referred to the electric traction 
convereion operations now proceeding. There was £39,354 over- 
spent on capital account, the original estimate of the amount needed 
for tbe completion of permanent way and electrical conversion 
being tco low because of alterations in the plans which became 
necessary as the work progressed. They had hoped that they 


would be able to use one of their depóts as a central power station, , 


but their engineer had shown them that this was impossible, and 
they had to buy land and construct the power house, car sheds and 
workshops without interfering with the existing service. Land 
was also purchased in the north and south of the town for 
car sheds, To join up these depóts and to double the Kidderpore 
‘line, they must absolutely construct nearly five miles of new 
double line, which was a very serious expense, apart from the elec- 
trical work. That was outside of their original calculations, but. 
was an expenditure the great benefit of which they were already 
reaping in the case of Kidderpore. More money will be needed for 
the completion of the present system, apart altogether from exten- 
sions, and the directors have under their consideration the question 
of the manner in which this money shall be raised. The work of 
electrical conversion, both that of the contractors and their own, 
had been steadily pushed forward, and they bad commenced rupning 
upon one section of the system. They had hoped that ancther 
section would have been opened about that date, but it had been 
found necessary to delay it fora few days. This delay, however, 
would not affect the opening of the whole system, as the work on 
the other sections was being continuously carried on, and the 
starting of these would probably take place at shorter intervals than 
would have been the case had they commenced earlier upon 
Chowringhee, which is the next line to open. The whole of the 100 
motor cars are now on the spot, and the bulk of them actually 
ready to put upon the road. The power house and machinery are 
almost complete, and are so far advanced that there is nothing to 
jnterfere with the supply of power throughout, whilst the overhead 
work and feeder cables are practically finished, save that they have 
to wait in places for the removal of the telegraph lines, ғо as to 
avoid interference withthem. The end points of the lines to the 


north and south will take some little time to complete, but they | 


could make temporary arrangements to run the entire system as 
soon as they bad permission to do so, and this, he hoped, would be 
the case within the next few months. 


` 


South Wales Electrical Power Distribution Company. 


THE company held a meeting at Curdiff on Thursday last week, 
when the following directors were appointed :—Mr. Robert Forrest, 
St. Fagan’s, Cardiff; Mr. Archibald Hood, Cardiff; Mr. W. S. Bright 
McLaren (Tredegar Iron and Coal Company, Limited); Lieut.-Gen. 
Sir R. H. Ssnkey; Mr. J. Weston Stevens (Taff Vale Railway, 
Guest, Keen & Co., &c.); and Mr. Hugh Watts (Watts, Watts and 
Co., Cardiff and London). Mr. Hood was appointed chairman. The 
capital of the company is £750,000, divided into 75,000 shares of 
£10 each, with power to issue £250,000 debenture stock. А Cardiff 
newspaper says that tbe operations of the company bave now 
reached a stage at which a large amount of capital expenditure will 
be necessary. To meet this, an appeal will be made at an early 
date to the public to subscribe to a first issue of 45,000 shares. A 
considerable number of shares will be taken by the company 
obtaining the Act of Parliament, and the remainder of the new 
issue will be offered to the public. 


Oswestry Electric Lighting Company. 


THE annual meeting of this company was held on Monday last 
week, Mr. A. Wynne Corrie presiding. The directors reported that 
the sale of energy continued to increase steadily. The profit for 
the year amounted to £262, and the directors recommended a divi- 
dend of 4 per cent. The report was adopted. The managing 
director (Mr. E. Bremner Smith) mentioned that the business 
showed a continual growth, the increased supply in the past year 
being some 9,000 units upon the previous year. 


` 


ГА 


Buenos Аугеѕ and Belgrano Tramways Company. 


THE annual meeting held at Finsbury Circus, E.C., last week was 
presided over by Mr. J. B. Concanon. 

In moving the adoption of the report, the CHAIRMAN said that 
the receipts for the y«ar 1901 amounted to £147,212, and the ex- 
penditure amounted to £87,712, showing a net profit on the year's 
working of £59,500. "The year under review was the first complete 
year of working electrically, and they bad good cause for congratu- 
lation on the results. The total receipts for the ycar exceeded 
those of 1900 by £20,115, while the expenditure was £1,425 less 
than in 1900, thus showing a ret increase of profit of £21,540. This 
result was all the more satisfactory bearing in mind the fact that 
all the other principal tramway uudertakings in Buenos Ayres 
showed а very considerable decrease in trafic. Those decreases, he 
believed, to a great extent were due to the commercial depression 
that had prevailed at Buenos Ayres for some time past. Although 


- 


they purchased their current from the Supply Company, the price 
paid was fixed, toa certain extent, by the price that the Supply 
Company paid for coal, and recent contracts and the present out- 
look seemed to point to the fact that there would be а saving of 
something like 6 or 7 per cent. upon the price of coal for this current 
year, added to which they found that, owing to their feeder system 
having been perfected in July last, and to tbe fact tbat their motor- 
men were becoming more accustomed to the driving of the cars, 
and more economical in the use of current, they should have a 
saving under that head also. 


Dudley. Stourbridge and District Electric Traction 


Company. 


THE directors’ report which was presented at the meeting held at 
Donington House, W.C., on Monday, reads as follows :— 


The directors beg to submit their report and the statement of accounts for 
the year ended December 81st, 1901. Since the date of the last report the 
extension along High Street, Stourbridge, has been opened for traffic. The 
light railways from Stourbridge to Lye, and also the line through Enville 
Street, are now under construction, and rapid progress is being made. It is 
hoped that the lines will be opened for traffic earlyin June. Since the date of 
the last report a considerable length of the track from Scotts Green to Dudley 
has been doubled and two sidings have been constructed in Dudley Market 
Place. These improvements have greatly facilitated the traffic working, and 
the receipts are improved in consequence, as all cars can now run into Dadley. 


. At the date of their last report the directors stated that they had agreed to 


work temporarily the light railway from Stourbridge to Kinver on behalf of the 
British Electric Traction Company on the basis of cost of running plas 10 per 
cent. The directors have since been negotiating for the purchase of this under- 
taking from the British Electric Traction Company, and an agreement for pur- 
chase at the price of £60,000 has been completed. The purchase money is payable 
as to £1,000 in cash and the balance in instalments of £8,000 per annum com- 
mencing on December 31st, 1906, the company paying interest on the outstanding 
purchase money at the rate of 4 per cent. per annum, but it is provided that 
during the first 5 years such interest is not to exceed the earnines of the under- 
taking after proper provision for depreciation and sinking fund. The under- 
taking is to be transferred as from September 29th, 1901, and includes net 
receipts from the date of opening. 

Capital Account.— During the year this account has been increased by £79,052 
6s. 10d., making a total outlay to date of £296,532 148. 8d., which amount ineludes 
the purchase of the Kinver light railway above referred to. Since the date of 
the balance-sheet the directors have, under the powers conferred on them, 


- issued £60,000 of debenture stock. Thissum they are of opinion will meet ali 


the immediate requirements of the company, with the exception of the purchase 
of Kinver light railway. FL 

Profit and Loss Account.—The total revenue for the year amounted to £35,856 
11s. 10d., and the expenditure to £23,618 6s. Id., leaving a profit on the year's 
working of £11,748 5s. 9d. After deducting the dividend on the preference 
shares accrued to December 81st last, and adding the balance brought forward 
from the last account, viz: £1,904 14s. 7d., there remains & balance of £8,650 
Os. 4d. available for distribution. The directors recommend that this amount 
should be applied as follows :— 


To be placed to reserve sinking fund vs se . £2,050 0 0 
To be placed to the depreciation fund, making this 
account £9,079 Os. Cd. ‚з vs zs a i 0 0 
To the payment ofa dividend at the rate of 44 per cent. 
per annum on the ordinary shares .. " .. 4,500 0 0 
То be carried forward to next account E is 600 0 4 
£8,650 0 4 


The traffic receipts for the year show an increase of £16,218 158. 6d., 
partly due to the increased mileage opened. The receipts continue to 
show a satisfactory and steady increase. Messrs. W. J. Greer, R. P. 
Sellon,and G. Stevens have resigned their seats on the board, and Mr. A. H. 
Miirker has been appointed a director. Messrs. C. Shirreff Hilton and A. H. 
Mürker are the directors retiring by rotation, and, being eligible, offer themselves 
for re-election. Messrs. W. J. Kershaw & Co. retire, and offer themselves for 
re-election. 

Year ended 
Deo. 31st, 1900. Dec. 318+, 1901. 


MILES OPEN— Miles. Miles. 
: Route miles .. Ks T 84 E 14 68 18:25 
Single line. ee a 2s is 10° 14°42 
Double line .. 4 9 аб ©» 375 8-83 

Number of passengers carried .. Ў 8,198,968 6,141,573 
Average receipts per passenger - 197d. 85d. 
Average expenditure per passenger «4 88d. 88d. 
Proportion of expenses to receipts .. 65 96 65 ч, 


Number of cars in stock .. Am aie is 95 


48 
Mr. H. 8нїввЕкЕ HILTON presided at the meeting, and moved 
the adoption of the report. Mr. Mürker seconded, and it 
adopted. 

The retiring directora and auditors were re-elected. 


Norwich Electricity Company. 


THE annual meeting was held at the works last week, Bir Charles 
Gilman presiding. The annual report read as follows:— 


The directors beg to present their tenth, and probably their last, annual 
report. It will be remembered thet the provisional agreement entered into 
between the company and the Norwich Town Council provided for the taking 
over by the latter of the assets and liabilities of the companys as of & going 
concern, from December 31st last, subject to the payment of a dividend of 6 per 
cent., free of income-tax, for the year 1901, which will absorb £4,776 Os. 10d. out 
of the balance of £5,118 15s. 2d. standing to the credit of the net revenve 
account. Dividend warrants for this amount will be sent to the shareholders 
immediately after the annual meeting. Three and a-quarter per cent. interest, 
free of allexpense and of income-tax, is to be paid by the Corporation on the 
amount agreed, to be paid for the undertaking from January Ist, 1902, to the 
date of the completion of the purchase. The Bill which the Corporation are 
promoting before Parliament, upon the carrying of which the ratification of the 
agreement depends, is practically unopposed, and there seems every prospect 
that it will receive the Royal Assent. The directors desire to thank the share- 
holders for the сопћдепсе and support they have given them during the past 10 
years, to congratulate them on the success of the company, and to express the 
hope that they consider tbe terms on which its business has been transferred to 
the city satisfactory. As the management of the affairs of the company will not 
pass out of the hands of the board for some months, the shareholders are asked 
to re-elect the Mayor (Mr. R. J. Colman) and Mr. A. R. Chamberlain, the two 
directors who retire this year by rotation. 


Sir CHARLES GILMAN moved the adoption of the report; Mr. Е. 
WILD seconded, and it was adopted. 

Resolutions declaring dividend, and re-electing directors, were 
carried. 
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Oriental Telephone and Electrie Company. 


THE directors’ report for the year ended December 31st, 1901, to be 
presented at the meeting to be held at the Cannon Street Hotel on 
Wednesday, April 30th, reads as follows :— 


The directors herewith submit to the shareholders a statement of accounts 
for the year ended December 81st last. The revenue account shows a credit 
balance of £14,591 10s. 1d., transferred to profit and loss. Including £2,678 
16«. 64. brought forward from 1900, and after deduction of £4,987 12s. paid ав 
interim dividend on November Ist, there remains £12,977 14s. "d. for disposal. 
The directors propose to deal with tbis sum as follows: To pay a final dividend 
of 82 per dent., free of income-tax, which will absorb £6,002 128. 9d., making, 
with the interim dividend of 94 per cent. already paid, 6 per cent. for the year; 
to transfer to reserve £4,000, and to carry forward £2,975 Is. 10d. The directors 
much regret to have to record the death in July last of Mr. William Addison, 
who was for 12 years chairman of the company, but owing to failing health, 
resigned in 1898 in favour of the present chairman. The Indian subsidiary 
companies have both maintained their dividends of 6 per cent., which have, as 
usual, been brought into the accounts, and have since been received in cash. 
The adoption of metallic circuits has for some time back been under con- 
sideration, and as the installation of cables would involve large expenditure, 
negotiations have been entered into with the Government of India for an 
extension of the licenses of the various companies interested. These negotia- 
tions, it is believed, will soon be brought to & conclusion. The Telephone Com- 
pany of Egypt, Limited, has again been enabled to declare the full dividend of 
73 per cent. on its preferred shares. During tbe past year a contract was entered 
into for the undergropnd cabling of Cairo and Alexandria, which it is hoped 
will be completed during the current year. The Egyptian Government are 
erecting trnnk telephone circuits between these two cities, and when the com- 
pany’s reconstruction iscompleted, facilities will be afforded to it- subscribers 
for telephonic jntercommunication. The China and Japan Telephone and 
Electric Company, Limited, has paid its debenture interest, but the accounts 
have not yet been audited. The business at Hon, Kong continues to make 
progress. At this company’s own stations the increase of business has been 
steady, and a Jicense has been granted by the Government of India to open an 
exchange at Bangalore. The electric lighting branch of the company has made 
satisfactory progress during the year, but more capital is required to work this 
branch with success. It has been found necessary to amend Article of 
Association, No. 64. and immediately after the conclusion of the ordinary 
business, a specia! resolution will be submitted for the approval of the share- 
holders, as mentioned in the notice on the back of this report. Under Article 
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No. 65, the directors to retire at the present meeting are Messrs. В. St. John 


Ackers and Henry Gri-wing, who, being eligible, offer themselves for re-election. 
The auditors, Messre. Deloitte, Dever, Grittiths & Co., also retire, and offer 


themselves for re-election. p 


Great Northern Telegraph Company, of Copenhagen, 


THF revenue account for the year 1901 shows receipts as follows :— 
Balance on December 31st, 1900, £€4,C89 Эа. (d.; taflic receipts, 
£537,830 168. 114, less Joss on exchange, £35,222 4s 61. = 


£502,608 12s. 5d. ; interest, £4 51415s. 4d. ; sundries, £17,166 Яа. 10d. 


= total £589,260 68. 1d. The expenses side of the account shows :— 
Salaries and wages, £65,013 18e.: expenses of stations, offices and 
agencies, £9,985 14s. Sd. ; ordinary supervision, and maintenance of 
sea and land lines, and repairing steamers J. C. Crsted and Store 
^ ord iske, £17,395 2s. 1d.: instruments and celle, £4,107 108. 1d. ; 
maintenance of company's buildings, £1,018 4s. 10d.; rates and 
taxes, 49,029 78. 4d.; travelling expenses, £1,519 18. 4d.; bank 
commission, &c., £3,528 1s. 8d.; sundries, £1,007 8s. 9d.; total 
expenses, £113,594 8s. 9d. 
The board propose to distribute the balanee as follows :— 
Interim dividends already paid £75,000 0 0 
Final dividend proposed (41 
per £10 share) . js .. 150,000 0 0 
——— — £2500 0 0 
150,008 0 0 
27,777 15 7 


Reserve and renewalfund .. es 
Renewal fund for cable steamers .. 


Pension fund of the staf . >s x 5.585 11 1 
Remuneration to the board of directors 2.00 0 0 
Balance carried forward i x a 64,71 10 8 


— 4455,70: 17 4 
^ £539,299 6 1 


British Insulated Wire Company. 


THE report of the directors for the year ended December 31st, 
1901, submitted to the meeting held at the offices of the company, 
Prescot, on Wednesday, 23rd inst., reads as follows :— 

“The directors submit herewith the balance sheet and the profit 
and loss account for the year ended December 31st, 1901. 


The grors profits for the year amount to EN . £108,427 10 0 
To which Бев to be added the balance brought forward 

from the previous year x T is “© sie 6,703 15 4 

Making a total of .. £118,191 5 4 

From this have to he deducted the 

cost of administration, legal ex- 

penses, patent fees, &c. | 


m es £28,510 18 3 
Depreciation off the buildings, plant 


and machinery .. M Vs 12,000 0 0 
Written off patents and goodwill 5,000 0 0 
Written off expenses of debenture iss ue 1,669 9 11 
Debenture interest fer the year А 7.587 5 9 
Interest on preference cay ital lor the year 0 0 


21,000 i 
Tete 75.767 8 11 


Leaving available for dividend, &c... РЕ ss E £87,423 16 5 
Of which the interim dividend at therate of 10 per cent. 

per annum already paid on the ordicary shares, 

absorbed the sum of .. dd is za eis ii 17,500 0 0 


Leaving a balance of .. £19,923 16 5 


The directors recommend that there be d stributed in 
dividend making with the interim dividend a'ready 
paid a total dividend fer the yeur of 10 ter cent. on 


the ordinary shares. “+ 17,500 0 0 


42,423 16 5 
During the year the 5 per cent. debentures, maturing on Decem- 
ber 31st, 1900, were replaced by a larger issue cf £250,0 0 43 per 
cent. debenture stock, wbich was considerably over-subscribed. 
The addition to the copper mill, anticipated in last year's report, 
bas been carried ont, with entirely satisfactory results. As the 
company's present laud was becoming so fully occupied, the 


Carrying forward to next account a balance of 
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directors thought it essential to secure further space for future 
extensions, therefore a strip of land in front of the company's 
property, and also a large field adjacent have been acquired. 


. Negotiations have been in progress for some time past for a union 


of interests with a strong and successful company, carrying ona 
business which is, in the opinion of the directors, peculiarly well 
suited for working in unison with this company’s business, to the 
great advantage of both. It has been an essential part of the 
negotiations that the board shall consist in the first instance of 
only three representatives from each company. Messrs. John E. 
Pearson and Thomas Snape whose term of office has expired, have 
kindly agreed that, if re-elected at the ordinary meeting, they will 
resign their seats on the completion of the purchase agreement, 
and their colleagues recommend that the shareholders should 
authorise the board to pay to Messrs. Pearson and Snape on their 
retirement the sum of £500 eacb, in recognition of their voluntary 
resignation of office, and of their services to the company. The 
resignations of Messrs. W. Marriner Brigg and J. B. Atherton were 
accepted during the year, with very much regret, and Mr. J. Carlton 
Stitt has recently been elected a director. Mersrs. Pearson and 
Snape retire at the ordinary meeting, and offer themselves for re- 
election on the above understanding. Messrs. Chalmers, Wade and 
Co., the auditors, also retire, and offer themselves for re-election." 


Indo-European Telegraph Company. 
THE directors’ report for 1901 reads as follows: 


„The International Telegraph Conference, which was to be held in London dur- 

ing the current vear, has again been postponed and will now be held in 1908. The 
Indian tariff bas been reduced froin 4s. to 2s. Gd. per word, and the general 
tariff to Australia from 3s. Cd. to 3s. per word, which latter rate is now applic- 
Able to the Colonies of South and West Australia, New South Wales and 
Tasmania. Reductions have also been made in the telegraphic charges to the 
Straits Settlements and the Dotch Indies‘ These reductions, however, have 
only come into force in 1902. The lines of the company continue to work most 
efiiciently, and both the Wheatstone and duplex systems give every satisfaction, 
The receipts for the year show a small increase, but a somewhat large amount 
had to be debited to the profit and Joss account due to an unaxcertained ont- 
pasment which had been accumulating against the company. The directors on 
wecertaining the facts made the payment forthwith and have charged the full 
amount ngainst the earnings of the year. The company's revenue from all 
-ources for 1901 amounted to £159,041 88. 2d., as compared with £151,643 11s. 4d., 
for 1900, showing an increase of £1,397 lls. 10d. The expenses were: on 
commercial and general account, £40,074 10s. Od.; on maintenance account, 
£24,185 Cs. ба.; totul, £63,8[9 10s. 6d., as against £78,879 Ds. 11d. for 1900, a 
decrease of £14,499 15s. 5d. Deducting the above expenses of £68,859 108. 6d. 
from the total revenue of £153,041 8s. 2d., & balance remains of £89,181 12s. 8d., 
trom which income-tax paid 44.945 178. 4d. has to be deducted. Teothisamount 
brought from the year 1900, £12,154 14s. 8d. has been added, making a total of 
£96,300 10s. Od. From this amount £5,060 has been placed to reserve, and that 
sum, together with £10,625, amount of interim dividend, as well as the 
accumulated out-payments of 483, 992 138. 11d. have to be deducted, leaving a 
balance of £46,772 165. ld. The directors now propose the declaration of a 
dividend for the six months ending December 81st, of 178. 6d. per share, 
making, with the dividend already psid, 6 per cert., and a bonus of 20s. per 
share, both free of income-tax, making in all, 10 per cent. for the ‘ear, 
carrying forward £14,897 16s. ld. to the credit of 1902, The following directors 
retire, and offer themselves for re-election :—Sir W. R. Brooke, K. C. I. E., and 
Dr. H. H. Meier, : і 


me cma cR ⁵ͤ !!. . C e. CN 


Baker Street and Waterloo Railway Company. 


THE report for the half-year ended December 31st last, submitted 
at the meeting held yesterday, states t} at effect has been given in 
the accounts to the terms of the agreement for the transfer of the 
contracts so far as they relate to the old con tractors, although the 
agreement was net actually sealed until after the end of the half- 
year. 


Owing to the limited funds at the disposal of the company during the past 
half-yeur, the directors were not able to proceed with the works as rapidly as 
they would have wished, but a contract having been entered into with the 
Metropolitan District Electric Traction Company, Limited, as stated in the 
circular issued on March Tth last, the works are now being pushed on as 
rapidly as possible. Under an agreement with the Metropolitan District Iilec- 
tric Traction Company, Limited, that company will pay interest at the autho- 
rised rate of 3 per cent. per annum during construction. The necessary steps 
are being taken tosafeguard the company's interests where they may be affected 
by Bills now being promoted in Parliament. The balance-sheet shows cash at 
bankers, in hand and on deposit, £23,399; accounts outstanding, £1,314; Parlia- 
mentary deposits, £107,735 ; balance at debit of серца. account, £22,288. "he 
engineers report that since the date of the last half-yearly report, the progress 
made with the works.is as follows:—-The western station tunnel at Waterloo 
has been completed. The castern running tunnel under the river, which was 
then 90 yards south of the shaft, has been continued, and has reached a point 
on the south side of the river where it is clear of the water bearing strata, and 
safely situated in the London clay. Northwards the eastern tunnel has been 
continued from the point in Regent Street, near the junction of Conduit Street, 
to the north side of Oxford Street Circus, where it will join the large station 
tunnel. The western tunnel remainge as last reported. On the northern tec- 
tion of the line the work stands as reported last balf-year. At the station works 
at Waterloo considerable progress has been made with the lift chamber, which 
will shortly be completely covered in and the surface restored. The under- 
ground passages from the shafts to the tunnels are well advanced. At Picca- 
dilly no further work has been done, but it is intended to start the underground 
passages round the shafts as soon as the contractor can make the necessary 
arrangements. At Oxford Street the 18 ft. shaft has been sunk to the full depth, 
and the underground passage connecting it with the eastern tunnel has been 
constructed. 


Stock Exchange Notices.— Wednesday, May 7th, has 
been appointed a special settling day in:—London United Tram- 
ways (1901), Limited.—51,501 5 per cent. cumulative preference 
shares of £10 each, fully paid ; 30,999 5 per cent. cumulative pre- 
ference shares of £10 each, £5 paid, within Nos. 1 to 82,500; 
£655,341 4 per cent. first mortgage debenture stock: and pro- 
visional certificates (£50 per cent. paid) for £169,659 4 per cent. 
first mortgage debenture stock. Notting Hill Electric Lighting 
Company, Limited.— Further issue of 2,200 ordinary shares of £10 
each fully paid, Nos. 12,201 to 14,400, and the Committee bas 
ordered the undermentioned to be quoted in the Official List :— 
London United Tramways (1901), Limited, and Notting Hill Elec- 
tric Jighting Company, as above; also Willans & Robinson 
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Limited.— Further issue of 26,666 ordinary shares of £5 each, fully 
paid, Nos. 90,001 to 116,666; and 16,666 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 125,001 to 141,666. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending April 
18 were £718; corresponding week last year, £575; decrease, £148. Total 
to date, 210.086; corresponding period last year, £2, 579; increase, £1,457. 

Miles of track open, 103. 


Blackpool and Fleetwood Tramways.—-The receipts for the week ending 
April 18th were £278; corresponding week last year, £2£9; increase, 
£9. Total receipts to date, £3,601; corresponding period last year, £3,242 ; 
increase, £359. 


Bristol Tramways and Carriage Compsny.—The receipts for the week ending 
" pril 18th were £4,814; corresponding period last year, 24,056; increase, 


British Electric Traction Company.—The following returns are issued of tbe 
undertakings of this company for the week cuisse n April 11th :— 


Comparis 
' | DE No Aggregate, 
Amount ponding week “© 3 
Company. t 
pany | £  loflast year. weeks. Amount. Inc. or Dec 

ds + um: t 1 — 

3 £ 2 | * 2 2 
таш oer rec pen. З rcu 2? 
Devonport* .. | 879 Кыз | — 14 5,580 — | — 
Dudley- Btourbridge 595 — 968 14! 9,360 1,819 — 
Gateshead* .. 619 — — 14d 9, 125 — — 
Greenock-Pt. Glasgow 154 | 263 — | MÀ | 6,518 8,068 — 
Hartlepool .. 229 = 25 14. 2,711 146 — 
Kidderminster - 93 — 77 1: 1,408 187 — 
Merthyr; ..: 169 | — 185 14i 2,813 — | 145 
Middleton? 244 — 79 | — — 
рл Anton va 447 — 165 | 14 | 6.781 | — 18 
Poolet .. E — 221 — mx 14 8F8 — 81 
кое. е 1,381 — | 251 | 143 19, 675 069 — 
Southpo Д 199 — | 13 | 2,177 585 — 
South Staffordshire | ( — | 406 | 148 10,484 540 — 
Swans en 109 — 1 89 Mà | 6,988 566 — 
Taunton*  .. , S | = 144 790 — — 
Tynemoutht . 201 — 104 1 ' 2,886 118 — 
Wolverhampton Dist. | 119 42 — 141 , 1,897 1,916 | — 

* Not in operation last year. + Partly steam. 


t ‘Comparison from April 
bth only. § Comparison from March 18th only. he corresponding 
week last year was Eestcr week. 


Centra] London Railway.—The receipts for the week ending April 19th were 
46.757; corresponding week last year, 46, 448; increase, £314. Toral 
receipts to date, £105,952; corresponding period last year, £97,984; in- 
crease, £7,968. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 


April 20th were £2,810; correrponding week last year, £1,936; increase, 
4874. Total receipts to date (16 weeks), £47,548; corresponding period last 
year, £32,126; inorease, £15,417. Miles open, 61; last year, 43. 


crease, 19s. 
last year, Pera 7 
Car miles run, 1902, 6, 


Dublin United нонок y-—The receipts for the week ending April 
18th were as follows р. далы Co., £8,542 18s. 10d.; D. B. D. Co. £978 8s. 54.; 
total, £4,521 7s. 8d.; co ding week - last year—D. U. J. Co., £8. 444 
103. 100.; D.8.D. Oo., £757 188. 9 9d.; total, £4.202 4s. 7d. (Spring Show, 1902): 
increase, £819 2s. 8d. ; aggregate te to date, £68,406 1a. 11d.; last year, £59,999 
15s. 5d.; increase, £8, 406 6s. 6d. Mileage worked, 40. 


Liverpool Overbead Railway. — The receipts for the week ending April 
20th were £1,445; corresponding week last year, £1,644; decrease, £199. 
Total to date 222,441; corresponding period last year, 224. 82; decrease, 
£1,887. Miles open, 6 miles 67 chains. 


‚ 24d.; oo nding od 
aie EO "o та? Miles of 12:1 ng period 


——————— — mii: 


STOCKS AND SHARES. 


Wednesday Evening 

WirH the new Consols scrip settled down into a 30s. premium, and 
the gilt-edged market as a whole very firm, the other departments 
of the Stock Exchange which move in sympathy with the Funds are 
steady to good. There is certainly not much business going on. 
Investors and speculators alike appear to prefer a scat upon the 
fence during these three weeks in which the commandoes confer 
concerning Peace, but tbat the issue of the negotiations will be 
favourable is commonly believed, and if, after all, the terms are 
rejected, there will be a very sharp shake out in markets thoroughly 
prepared to have peace proclaimed. 

Home railway stocks continue to attract considerable attention, 
and the disposition is to take them more sericusly than bas been 
the custom for the last two years. Although there is not much quot- 
able change to record, the electrical securities are hard along with the 
“heavies.” Waterloo and City is inclined to harden in sympathy 
with the jump in London and Sonth-Western stocks, due to 
prospects of the Naval Review and much home-bringing of troops, 
uot to mention the benetit which would accru» to the line if the 
proposal to magnify Southampton at Liverpool's expense should be 


turned to definite decision by the new shipping combine. It seems 
rather a pity that the Waterloo and City does not make an effort to 
pull its rolling stock and general arrangements into line with those 
of the Twopenny Tube. The Central London's Bill for doubling 
its line, “on the other side of the Park,” looks as though it might 
have considerable difficulty in passing Lord Windsor's Committee 
in the face of the'comprehensive scheme put forward by the North- 
East London, the Piccadilly and City, and the London United Tram- 
ways Companies. Mr. Yerkes’ plans look quite small compared 
with that which is to connect Hammersmith and New Southgate, 
Shepherd в Bush and Edmonton. District stock is duller at 32) 
from the passing of the Embankment tramway scheme, but Metro- 
politan Consolidated at 79 is nearly four points above the quotation 
ruling when a purchase of the stock was suggested last month. It 
is thought not unlikely that the Metropolitan may itself be taken 
over by the Yerkes-Speyer party. Brighton Railway issues have 
quite recovered from the flatness which befell them upon the 
appearance of the two suggested competitive lines, the last a 
mono-rail. 

Interesting enough in its way is the new issue of Electrolytic 
Alkali shares, but the conservative capitalist should let his interest 
be of the academic kind only, for he can buy the shares cheaper 
in market overt, than at the sovereign asked by the company, less 
5 per cent. discount to existing proprictors. The length of time 
for which the profits are stated is really too short for any reliable 
estimate to be made of future gains, and when 7 percent. is offered 
on Preferred shares in a company which expects to pay 15 or 20 
per cent. on its ordinary share capital, the prudent investor stands 
aside. But the Electrolytic Alkali has a process which may, of 
course, eventuate in something very valuable, and the shares are by 
no means a bad gamble, considered as such. 

Electrical Supply shares are moving within narrow limits, and 
the only reason for optimism in their section is the likelihood of 
the companies having a very good June, a month which, in the 
ordinary way, does not bring much grist to their mills. We may 
venture to prophesy that the external illumination of the Stock 
Exchange will be all electrical, but, seeing that the House" is its 
own supplier, the probable tri-coloured blaze will help no share- 
holdere' pockets. Peace news would do more good to electrical 
shares than half-a-dozen Coronation days. Welsbach issues are 
advancing—not on the electric mantle idea—but because of the 
support afforded to incandescent lighting by some of the gas com- 
panies. 

Electric Constructions have recovered to 18, and various garbled 
accounts are in circulation to justify the rapid fluctuations in price. 
The true story is simp!y that somebody who was closely connected 
with the company severed that tie, sold his own shares, and made 
no secret about it. The market, seeing Electric Construction sellers 
simply tumbling over one another in their haste to get out, took 
fright, hinted darkly at the report (which is not due until June), 
and let down the price to nearly £1. Now, however, the stream of 
selling has stopped, and we arc all beginning to feel our feet again, 
with the consequence that the shares have rallied to 14—1}. At 
the middle price they should be cheap, since we uaderstand that 
the next dividend is hardly likely to be less than it was this time 
last year, and that the company is doing very well. 

In another fortnight—on May 7tb, to be exact—the long-delayed 
special settlement in London United Tramways new issues is to 
take place. After that event, it is probable that the Debenture 
stock may have a chance of improving. Behind it there is ample 
security both as regards principal and interest, and for a steady 
4 per cent. investment the stock looks under rather than orer- 
valued at about 103 to 104. And while we talk of these Deben- 
tures, it is fitting to draw attention to the similar stock of the 
British Westinghouse Company. It is obtainable at 49, and there 
is another 50 percent. to be paid in а few weeks’ time. When the 
floating stock now on tap in the market gets into public hands, the 
quotation must surely improve by degrees. 

Tramway shares are a shade harder, perhaps in indirect sym- 
pathy with the success attendant upon the Thames Embankment 
tramway scheme. Іо this section Buenos Ayres and Belgrano Pre 
ferences are amongst the most hopeful fora quiet advance. At 
the recent meeting the chairman spoke optimistically of being able 
to clear off interest arrears before very long. Calcatta Trams area 
“market tip." 

National Telephone Deferred stock has crumbled to 58 пропа 
number of selling orders, but the Preferred is practically unchanged, 
and a slicht inquiry for the 4 per cent. Debenture stock has 
strengthened the quotation to 103. Oriental Telephones fail as vet 
to respond to the excellent report just out. With reference to tele- 
graphs, the Anglo-American Companies’ securities are a little better 
upon the growing activity in the Yankee market. Far Eastern 
varieties are scarcely changed, and the amount of business doing iu 
them is very small. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Business done 
d 


Closing о п 
Quotations Quotation week ed 


Issue, ° € April 16th. | April rd. April | 28rd, 
— —„— Hir | Lowes. 
82,300 African Direct Telegraph, 4 Ф Debs. eee 200 99 —103 99 —103 eee 200 
25,000 | Amason pia daa Co.’s shares, Nos. 1 to 95, 000 . one 31— 44 34— 4 idi oe 
119,700: Amason Telegraph 5 % v iEn Nos. 1 to 1,250 Red. - X is . 70 — 80 70 — 80 EN ds 
804,720 Anglo-American Торта a is es ies Stock 73/6 . | 44 — 47 xd| 44 — 47 45% | . 
8,097,640 |. E Ф Pret. "D 86 — 88 xd| 87 — 89 89 | #7 
8,097, р. ao Deferred ese eee bee 62— 74 ? — 74 78 7 Y 
44, Ohili Telephone, Nos. 1 to 44,000 ove eee eee ees eee 34— 4 d 34— 4 vee eee 
18,333,300$ Commercial Oable eee Ir een see $100 8 ТТІ) eos 150 —160 150 — 160 Tj 
1,741,0291 Do. do. Bterling 500 year 4 95 Deb. Btock Red. |Stock Я iss e. | 93 — 96 93 — 96 948 | 94 
16,000 Cuba Telegraph 608 200 eee 00 see see 4 — 5 4 d 5 43 
15 5 10 Ф Pref. [IIl eae eee een oe 13 — 14 E: — p е [T] 
[] Spanish Telegra ee TI eee eee ee 3 — 4 — eee 
6,000 Do. do Ё 10 Cum. Pret. eee eee eee 8 ==> 9 84 — 9 94 ee 


i i $ 
98 —102 198 —102%] ... |. 
94— 104 | 94— 104 | 10j| 91 
99 — 102 99 —102 eee een 


4,000,000 касы Тар, Ord. Btock wee Ss «ве ^ {8 192 — 132 xd|122 —132 127 | 122 
. Btock ees ees . ese . 83 — 86 xd 83 — 86 853 ee 
1,492, 2682 Do. 47 Mort Mort. Deb. Stock Red. s Stock ex 105 —109 |105 —109 | 1073 | 106% 
; 124— 334 123 — 133 | 134j| 126 
108 —113 [108 —113 s А 
98 —101 98 —101 | 1024 | 101 
100 —103 |100 —103 %| ... 8 
84 — 9j 81— 94 94 88 
124 — 134 | 124— 134 | 134 | 194 
27 — 29 27 — 929 а К 


80, Do. do. 4i 

60,7101 Direct vium States Cable 2 * 
Direct West India Oable, 4j! "Reg. "peb, within 

101,3007 { Nos. 1 to 1,200, thin | 100 


200,000 Do. 4 % Beg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 
180,227 Globe Telegraph and Trust .. n eee e 5] 10 
150.000 Grat NC Telegra h, ex Pet 10 
ern P en eos see 
Halifax and Bermuda Cable, 44 Y 1st Mort. re 100 
within Nos. 1 to 1,200, Red. 
17,000 do-Huropean Telegraph  ... sus - e| 25 
100, 0002; London Platino-Brasilian Telogmph, 6 96 Debs. ... es. | 100 


72,680 meee Telephone, ышы. Мов. 1 to 72,680... 1 à i— 1 i— "s г 
RR 409 do. do 5% Pref., Nos. 1 to 86,492 1 st " i— 1 j— 1 
983,333 National Telephone, Pref. Stock... g.. ..|10|5%|5%|5% |95 —99. |95 —99 | k| 954 
,000 Do Pref. shares. 2| ..]| 3& | 33 | 38— 38 | 3à— 38 
1,966,667 Do Def. Stock 885 bes ec ..|100| .. 60 64 xd £8 — 62 57 — 61 583 | 57 
15,000 Do. 6 Oum. Ist Pref. ees eee pee 10 6 6 6 % 13 — 15 12 €— 14 . 
15,000 Do. 6 & Oum. 2nd Pref. ... 10164169 169% |12 — 14 |12 — 14 p 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 | 44— 53 4j— 65% 44 
9,000,0001 Do. 5 Deb. Btock Bed. TT [IIl Stock 33 3% 34% 93 == 96 93 == 96 ee 
500,000; Do. Deb. Stock Red... 100; .. | 4 4% |101 —105 101 — 105 103 
171,504 | Oriental Telephone aid Elec., Nos. 1 to 171,504, fully peid 15%16% 16% i— 1 — 1 T 
100,0007| Pacific and European Tel, 4 Y Guar. Debs., 1 to 1,000 ... | 100 | ... és .. | 99 —102 99 —102 ius 
11,839 Reuters. ese eee eee oes soe эө? 8 5 V 5 96 eee 64— 7% 614— 71 74 eee 
8,303. Bubmarine Cables Trust eee ees 60% ese [II Cert. eee „„ ees 119 —125 110 —120 eee . ‘eee 
58,000 ч Biver Plate Telephone soo b 7 Ф eee sce 41— 5} 43— 54 eco eee 
40, do. 5 % Oum. pret. Nos. 1—40, 000 А 5 eos eee see 44— b 44— 5 ees eee 
179,9471 то до. 5 Ф Debs. eee вое see Stock өө? eee eee 102 —105 102 —105 oe see 
165,600 | West African Telegraph, 5 Y Debs... 100 ees .. | 99 —101 99 —101 - - 
80,008 West Coast of America, Nos. 1—80,000 and 58, 001-53, 008 24 eee eee Ыз $— 8 $— É eee ser 
150,0007 Do. do. 4 95 Deks., 1—1,500 gua. by Bras. Bub. Tel. 100 | . n .. | 99 —102 99 —102 wes - 
207,930 | Western cnr [uiu Ltd., Nos. 1—207,930 ... ini . 107 7 9*5 | ... | 12 — 13 12 — 13 12 s 
75,0001 Do Debs. 2nd series, 1906 [III 100 eee eee ` ees 102 —105 102 —105 [IIl eee 
848, 777 Do. do. Deb. Stock Red. eee eee 100 eee see ees 99 —102 99 —102 oes eee 
88,821 West India and Pins egraph eee 909 ses see 10 895 0% eos $— 2 4— І 4 eot ТЫ 
84,563 Do. do. do. 6 Cum. lst Pref. eee 10 eee ees eee 5 — 54 5 =" 54 PETS 
4,669 Do. do. do. 6 Саш. 2nd Pref. eee 10 eee | eee | ee? 3$ — 44 34 C 44 | eee | 
80.0002 Do. . do do 5 Y. Daba.. Nos. 1 to 1.800 100 TE ids 160 —103 1100 —103 säs 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... | 1| „%. | ке — 3 үе АН s xs 
100,000 Do. 449 1st Deb. Stock, Prov. Сега. | 100 | ... | .. | ... 100 —104 [100 —104 е ОРМ 
19,661 | Brompton & Kensington Elec. Lt. Бир., Ord., 101 to 19,761 5 |69 |69 |891 9— 94 | 9— 9 
20,000 Do. do. 7 % Сиш, Pret... | 5 9 9: |9— Е КРЕ 
50,000 VENE Cross and Strand meri Bupply  .. des b 9 Ф 9 % 10 % 9 — 10 9 — 10 95| 945 
50,000 do. do. ‹ 44% Cum. Pref. 5 eae 51— 5g 51— 52 ove eee 
250,000 Do. do. do. am Deb. Stock Red. | 100 105 —107 |105 —107 d iss 
84,000 *Ohelsea SHIT Bupply, Ord. ee eee tee eee b 6 Ф 54%, 4 1 51— 52 51— 5i 58 eee 
150, ‚000: Do. do. Deb. Stock Red. Stock (us . 110 —118 110 —118 ies € 
70,579 | City of London E Electric Lighting, Ord. 40,001—110,579... | 10 | 4 % 0 % 5%|в8— 9 | 8— 9 |. ка 
40,000 Го. 6 % Cum. Pref., 1 to 40,000 . 10 | 6 .. | 12 — 13 12 — 18 1244| 123 
400,0007 Do. 5% Deb. Stock, Berip. (i (iss, at £115) all paid | ... | .. | .. | .. 123 —128 |123 —128 5 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 T . 1103 —106 103 —1C6 ee ГР, Ж 
40,000 кешт of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 4 17 4 7 8 — 9 8 — 9 815] 8 
20,000 es до, 6 J Pref., 40, O61 50,000 10 6 P 6 W. 12 — 13 |12—13 | 128 | 14 
400,000 Do. 4j % Deb. Stock, Prov. Certe (al paid) Rd. „„ . 107 —119 107 —110 | 1094 1083 
85,500 ! Edmundson's Elec. Oorp., Ord. Shares es ie Ws 5 6 5 7 9 (4 — €i 61— (62 T 
20,000 Do 79 6 % Cum. Pref. 85 "-—- up ФК ip 6 — €4 6— € 676 64 
120,000; 44 Ф 1st Mort. Deb. Stock. ... | 100 | .. sus .. |106 —109 |107 —110 ea ves 
21,000 Kensington and Комар Electric, Ord. ... 5 | 11% | 12% | 10% | 10 — 11 10 — 11 es or 
90,000 do. 1 J Deb. Stock |Btock| .. | .. | . . |101 —104 [101—104 | .. | .. 
110,000 London Electric "е барон кишу 820 8 ae ЗА = 14— 2 14— 12 г ST 
49,840 Do. do. 6 Ф Pref. b 1 see cee eee 41— 4 44— 44 455 4} 
950,000] Po. do. do 4% 11 Mt. Db. Stock Bd. Stockk .. | .. 95 —100 95 —100 27 
98,769 | Metropolitan Electric Supply, 101 to 62,5 .. . 10 5 W 6 9, | Gh% | 144— 153 |15 — 16 | 15: | 158 
220,000! Do. 4% Mortgage Debenture Btock T NES e. foe 111 —115 111 —116 ü ^ 
250,000 Do. 94 Mort. Deb. Btock Red. eee [I Stock eee eee pon 97 —100 i7 — 100 TI eve 
8,652 Notting Hill Electric Lighting ГҮҮ) see 10 7 7 Ф 6 y 4 14 — 15 14 — 15 eee eee 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. T - 5 |144 TE 14495 | 144— 154 | 144— 154 га. к 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 $!8— 9 84— 94 
150,000; Do. do. 34 LH Deb. Stock Red. | 100 | ... es ** | 98 —101 98 —101 dich ре 
12,000 | Smithfield Market Elect. Bupply, Ord ak ae. % ТОТ EE see | 
50,0001 Do. do. 4% Deb. ees eee i eee ee ET 80 — 96 ч 80 — 90 * | e 
65,000 South London Electricity Supply, Cr I. - ee NE: Ё s3 — 3} $2— 31 3718 3 
100,518 | Westminster Electric Supply, Ord. - - aise 5 13 Ф 104% 104%, 114 — 123 | 11 — 12 12 llis 
Bubjeo? to Founders Shares, t Quotations on 5 Stock Exchang?, 
1 Unless ло stated all shares are fully valid. @ Dividends paid in deterred share warrants, profits be te x 2398 в capital, 


Wileidenas marked j are for à year consimicq of the latte p» part ef one year and tbe Arst part 01 the best, 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Dividends tor Closing Olosir Business done 
Issue, rm the last three years. April tet 2 pril 222d. April d, Em 
1899. | 1900. | 1901. Ной. | Lowen. 
20,000 | British Aluminium 7 Y Cum. Pref. ... — ... ves e eee T 44— 5h-| 44— 5h | 
800,000 Ро do. 51st Mort. Deb. Stock Red. eS]. d. 88 — 92 |88 — 92 „ 
62,074 | British Electric Traction "Uo эө 8 Y 9B . |134— 144 | 13$— 144 | 14 | PR 
90, 000 Do. do. 6 % Cum. Pref. [II ` [IIl eee eee 121— 123 121— 121 128 1257 
600, 0007 Do. do 59 Perpetual Debenture Stock ... .. 124 —127 [124—127 | 1264 1247 
70,000 | British Insulated Wire Ord. ... 2 2. 2... 20 91 15 J 10 J 84— о 8— 9 88 | .. 
70, 000 Do. do. 6 Cum. Pref. eee ees eee evt eee eee 52— 54— 6 @oe eee 


30, 000 J Browett, Lindley & Co. (1899), Ord. - wo ie. 138. to n 138. to 35s. | ... a 
50, 000 «T 6 Ф Cum. Pret. eee eee eee : ees 16/0 to 17/0 16/0 to 17/0 eee eee 
105 "731 Brush Elect. Enging. n ‘Ord, 1 to 105,731 j^ qe ig 5 Nil à— 1 2— 1 3| .. 
125,0607 Do. do. 44 Y Perp. Deb. Stock eee eee ' eee 101 —104 101 —104 eve eee 
125,0002 Do. do. 43 % Perp. 2nd Deb. Stock eee eee oes eee 97 —100 97 —100 eee 
· $0,000 | Callender's Oable Construction shares , Nos. 1—30,000  ... 15 Y 15 . | 174— 183 | 17 — 18 178 
40,000 Do. do. 5 Ф Cum. Pref. ese eee ene . eec eee 54— 6 54— 6 5H 
90,0007 Do. do. 44 % lst Mort. Deb. Btock Red eee aes sas .. 1111 —115 111 —115 : "s 
1,969,800 | Central London Railway, Ord. Btock vis ваа oes РЕ ids 4 91103 —106 |103 —106 106 | 105 
440,100 Do. do, 4 V Pref. Stock YI) eee oor eee eee 4 % 103 —106 103 — 106 10 51 105 
440,100 Do. do. Def. do. ... T T yes б 4 95| 99 —102 100 —103 100 
-855,000 | City and South London Railway  ... ie 9 € 14%| 12%] 92 %| 65 — 68 65 — 63 68 67 
54,000 | Orontpton & Co., Nos. 3 1 6 EN Б E M 5 71 8 BG .. 3 — 33 3 — 34 TH " 
Do. 5 % 1st Mort. Reg. Debs., 1 to 900 o = 
100,000! { £100, and 901 to 11, 000 of £50 red eee [IX eee 100 105 100 —1( 5 % eee eee 
99,261 | Edison & Swan Utd. El. Let., “ А” shares, £3 pd. 1 to 99,261 6 Ф| 25% i— i— 8 А 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 6 %| 24% 2— 8 9. $ 
844,0237 Do. do. do. 4 % Deb. Btock Red = 5 gc 78 — 83 78 — 83 
100,000? Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. 82 — 87 82 — 87 
112,100 | Electric Construction, 1 to 112,100 ... — 6%| 6% 1— 14 14— 12 18 1j 
31,390 Do. "do. 7 Cum. Pref., 1 to 31, 390.. T 24— 3 23— 3 
182,5007| Do. do. 4 % Perp. 1st Mort. Deb. Stock sis 97 —101 97 —101 
18,000 | General Elec. Co. (1900) 5 95 Cum. Pref. ... san 92— 10} 9#— 10} 
150,000 Do. do. 4 95 Mort. Deb. ... ase ave sai БРЕ 98 — 101 98 —101 
$5,000 | Henley's (W. 5 Telegraph Works, Ord. ... ove ove 15 95| 20 96 20 [4 17 — 18 17 — 18 
$5,000 Do. do, 44 Y Pref. .. 44% 4% FT 54— 6 51— 6 
50,0007 Do. de do. 44 Mort. Deb. Btock... T 111 —115 111 —115 
60,000 | India-Rabber, Gutta-Percha and Telegraph Works - 10 95 10 [4 ai 21 — 22 21 — 22 520 T 
300,0007 Do. do. do. 4 95 1st Mort. Deb .. ‘na e АРА 99 —102 99 —102 Pas T 
$7,500 Liverpool Overhead Railway, Ord. ... M ed» 32% 319, 14%| 4i— 5 44— 5 js : 
10,000 + Do. do. Pref., £10 paid ш... куы fe [Юк [dob n | «sd ее 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... aus ini Y e. | 154—164 154— 164 |... о 
$Rosling, Appleby & Fynn 6 Ф Cum. Pref. . ove ove Th 6 95 19/0 to 20/0 | ... — ... 
97,350 | Telegraph Construction and Maintenance ... ves 15 17496 20 9% 34 — 37 34 — 37 37 361 
150,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... sss .. |102 —105 |102 —105 aes * 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... а» 12 9 ve 21 — 114 103— 114 10j = 
20,000 Do. do. 5 95 Cm. Pri. Nos. 1 to 20,000... 5 — 6 
540,000/ Waterloo and City Railway, Ord. Stock ive 4а e 9 * 3 * 3 * 91 — 94 91 — 94 94 924 
| | 
j ! Qvotations cr Liverpoo! Stock Exc ber ge — t Uniese otherwise stated all shares are > fuily paid. | L | From Bradford Bbare List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, 4,—j. Oldham, Ashton, and duds Eleoctrio (410 177 ), Ord., 144—165. 
National Electric Free Wiring, }}—33. bo. Pret. (810 pd.), 104—108 
* From Bumingbem Share List. J From Manchester ЕЪете List. Berk rete of кй 3 per Баг (February 6th, 1902). 
MARKET QUOTATIONS, Wednesday, April 23rd. 
CHEMICALS, &o. This week. Last week. Ino. or Deo. METALS, &. (continued) | This тее}. Last week. Ino. or Dec, 
e i Е оков но ёг ee рег owt. 6/- 6/- ee g Copper Sheet "P T eo per ton £71 £71 
& ee ee ee per сті. 99/. 22J- ee g ee Rod . ee per ton £71 £71 ES 
6 u 1 $e ee per owt, 82)- B9/- oe в и "Electrolytio) Bars ee рег ton £68 £68 ee 
& 88 Bulphurlo.. ee ео Фе рег cwi. 5/6 6/6 ee в LL] os ee per ton £76 £76 57% 
а Ammoniac, Sal per сті. 89/- 89/- e^ в " " Sod ee рег ton &68 &68 Us 
ав Ammonia, Muriate (crystal) per ton #88 10 £88 10 ee в , " Н.С. Wire per Ib. 8d. - 8d. p 
в .. per ton £80 £B0 ec f Bbonite Боо T oe . per lb. 8/- 8/- M 
4 Bleac powder T per ton 21 21 ee 7 Bhee T ee per lb, . т, RE 
а Bisalp 0 v veer oe per ton £16 £16 T в German Silver Wire. T ee per lb, 1/6 6 pe 
s ee рег ton 818 £18 ae h Gutta-percha fine ee per lb. 8j : 
а Bensole (909) ..  .. . pergal 3J- 7/ ae h India-rubber, Para fine ., . der Ib. 8/1$to 3/2 | 8/- to 8/1 1d. inc. 
@ „ (60 | x „ рег gal, 5/6 6/6 ° í Hon Charooal Sheets... per ton £15 £18 de 
в Dopper Bulphate T per ton £20 220 ex 6 Pig (Cleveland warrants) .. per ton 48/7 47/2 1/5 ine. 
@ Nitrate А ee рег юп £A £24 € «a n according to per ton] From 211 211 RM 
: и White Bugar .. ee per ton £81 £81 T $ „ Scrap, heavy ee рег ton 47/6 to 50/- | 47/6 to 50'. 
Mein . s бә as P T x ae xir un ee б» Wire, valvanised No. 8 ee per ton | 215 n. 126 Pe 
e ee . 
a мењан Bolvent (0% a at160°G). Per gal. | 66 5/6 E в Lead, English Ingo .. . per ton! Elz 26 0 411160] 756 ine. 
a Potash, Bichromate, in casks.. per fb. ва, ва. өө $ " Bheet T ee per ton] £13 10 618 10 es 
а „ Caustic (15/8090) por ton £94 #24 с = Manganin Wire No. 98 .. ee per lb. 87 8/- 66 
a „  Bisulpbate ө ee рег ton ERE FR t. g Mercury КЕ s ae por bot. £8 15 £8 15 e 
а Shellac oe . per ows, 125%. 120 / bs. inc. 4 Mica (in original = small .. per lb. 84. »o yd. | Bå. to ud. P 
a Bulpbate ot "Magnesia .. . per ton 4110 4&4 10 n d n T mediam per lb. | 1/810 9/9 | 1/9 0 2/9 S 
а Bulphur, Sublimed Flowers .. per ton £8 5 £6 5 5а d ane . perlb.| 8/8 to 7/8 | 8/8 to 7/8 5% 
2 un pecia RET ee рег ton £6 10 £5 10 ae р Phosphor Bronse, NES cnp per Ib. |114d. to 1/2 lid. e0 1,9 К 
а „ Lum ... per ton 28 £5 i Р rolled per Ib. | Pers ^ to 1/8 i. 
а Boda, Caustic F white 70%) .. per ton 210 15 210 15 Sas " " "pip Sheet per Ib. 1,2 L3 "E 
6 a s.. . рег ton £8 £8 is r^ Platinum „. per on. 441 84 1 a 
а bromate, casks .. per lb. а, Dad. m 1 Silicium Bronze Wire per lb. | 10a. eo 1/- m. to 1/- ae 
Steel Magnon sop — per ton| From au to £40 бе 
METALS, &o. " in bers ec ee Po 10:65 айз wo Же 
b Aluminiom Ingots, in son low perton| 4148 £148 : , ‚ты, block .. о oe e bor £127 10 805. dec. 
in ton lots per ton £224 гм T f » fol ЯА oe ө» ee per lb. ui гз 
Bheet, — ton lots per don £191 £191 ee в , wire, Nos. 1 to 18 oo per lb. * 17 “a 
Р ER metal in per ton | £75 ао £195| #15 to 4195 p White Anti- fristion Metals — | 
e Brass (rolled meta) to 19") basis per 1b. ва, vx " White Ant brand. ee per ton] £85 to £66 | 286 to 465 si 
в be (brazed) .. ee per lb. tid. ey РА j Yarns, 3/10s Grey Cotton, on pi per lb. 1d. 74, v 
6 n % (olid drawn) . per lb. "а. 7d. bà j „ Stes. Plax .. “+ eo Der ld. баа. А "m 
6 „ Wire, baste ee ee per lb. 7d. "d. we „ 8В017101. Russian . per ld. é А ба 
: Conver Tubes (brased) eo per lb. 85а. ка. sh j » 10 tbs. Russian, single. per lb. gu ә 
м (solid drawn) .. per ib, ча. 9d. Gs „ 190 tbs. Jute rova.. per 00| 410 2 6 ain 94 е 
j Copper Вага (best ealected) .. per ton £71 £71 = b Zino, Bb ». (Viele Montaane bad.) per ton] £22 10 £22 10 ie 
5 A S а х Co. ic PE | A ees pant a end 1 ron E овога. вазн, 1 Le 
еер ie British Aluminium Co., Ltd. srs. James akspeare O., L А n 1 & Со 
rie y s Meme Ple Bohon a Sae рову у Мет Reward Ti & Co реб by" л Meurs P. Ormiston & Sons 


i Messrs. Bolling & Lowe. p Mesers. Jobnson, Matthey & Co., Ltd: 
(c Messrs. Frederick Smith & Co. j Messrs. Walter H. Hindley & Co. p The Phosphor Bronze Company, Ltd: 
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TITUTI TRI | : poles to the rim, by means of fitted bolts, which screw into a heavy 
me ON OF ELEC CAL ENGINEERS. square rivet passing throtigh the built-up pole, isshown in fig. 2 (p.662), 


which also indicates the dove-tailing of the polesinto the rim of the 


27 ! wheel. 
SOME NOTES ON POLYPHASE MACHINERY. The usual method of casting the laminated pole-shoe in the steel 
By A. C. EBORALL. cores is illustrated in fig. 4, which gives all the details and 
dimensions of the poles of the3,000—3,500-x w. generator, of which the 
(Paper read at Manchester, March 25th, 1902.) — general arrangement is illustrated in fig. 3. The stampings fer the 


pole-shoes, of the shape shown, are first built up to the correct 
dimensions and rivetted together; the pole-core is then cast round 
them, the upper part of the core being extended, as shown. By 


(Continued from page 663.) 


WHICBEVER form of pole is employed, the cores should this means an absolutely satisfactory job, very difficult to improve 
be dove-tailed or otherwise let into the rim of the wheel, upon from the mechanical point of view, is attained. 
partly from mechanical and partly from magnetic considera- Another method of attaching the laminated pole-shoes to the pole- 
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Fic. 3.— GENERAL ARRANGEMENT OF T'wo-PRASE FLY-WHEEL GENERATOR AND EXCITER. 


3,000—3,500 кү. ; 10,500— 11,500 volts per phase; 75 revs. per minute; 60 cycles; 96 poles. (Built by Kolben & Co., Ltd., for the 
Metropolitan Electric Supply Company, Limited, London.) 
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Fic. 4.—FignLD Роге DBTAILS oF THE GENERATOR SHOWN IN Fia. 3. 


tions. The latter must not be lost sight of, because the cores is shown in fig. 6, which illustratcs, however, the pole of a 


pole- cores and shoes of modern generators are invariably large inductor generator. The idea of employing Babbitt metal in 
worked at high flux-densities, principally in order to reduce the this manner is ingenious, bu: the method in question is certainly 
pressure drop. When sheet-iron poles are dove-tailed into the rim, not so good as the one just described. 

they can be safely used at the same high values of peripheral speed With regard to the winding for the poles, this is nowadays 


usual w.th cast-steel poles. The usual method of securing such always carried out with copper strip, wound edgewise, for all large 
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machines. The advantages of this form of winding, which was 
first used by Mr. Ferranti many years ago, are numerous. It is 
mechanically the best for resisting the effects of centrifugal force, 
it is not difficult to apply, and its appearance is very good. At the 
same time, it is the most economical in copper, as both the winding 
depth and mean length of turn are relatively small, while the heat 
is readily conducted and radiated away. Full details of such a 
winding are given in fig. 4, already referred to; the individual 
layers are separated from one another by means of pressspahn 
puochings 0:02 in. thick, and the complete winding is pressed on 
the pole (the pressure being maintained by means of a steel plate, 
as shown) so that the pole and winding become virtually one solid 
mass. 

The beight of the pole- cores must always be as short as possible, 
in order to minimise magnetic leakage between adjacent poles; 
this height (that is, the length of the field bobbin) should be a 
compromise between leakage considerations on the one hand, and 
considerations of radiating surface and mean length of turn on the 
other. 

. Assuming then that the laminated pole-shoes are a requirement cf 
good modern practice, it із now advisable to come back to a point 
previously touched upon, namely, the function of the pole-shoes 
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Fic. 5.—ARMATURE DETAILS OF THE 3.000—3,500 Kw. 'Two-PHASE 
GENERATOR SHOWN IN FIG. 3. 


with regard to the parallel running of the generators. As already 
pointed out, there is no doubt that the damping currents in solid 
pole-shoes exercise a beneficial effect in this respect, which effect 


practically disappears when the pole-shoes are laminated. The 


question therefore arises, Is this effect of sufticient importance in 
modern plants to make it worth the designer's rerious consideration, 
and if so, how shall the effect be retained in the design, in spite of 
the laminated pole-shoes ? 

In order to examine this point it becomes necessary to refer to 
two fundamental considerations which must form a basis for any 
discussion of the parallel ruouing of alternators—two points which 
are independent of all details of alternator construction. Thetwo 
considerations in question аге the turning moment of the prime 
mover and the frequency of the generator, and they are best con- 
sidered together, because they are in reality intimately connected. 

Theoretically perfect parallel running of generators can only be 
attained when the turning moment of the prime movers is abso- 
lutely uniform, or when the induced E. M. F. does not vary in a 
periodic manner. The former condition of affairs is practically 
attained with steam and water turbines, and the latter in the case 
of direct current plants. When the prime mover is a reciprocating 


engine, in which, from the nature of things, the turning moment . 


departs more or less from uniformity, the quality of the parallel 
running will depend entirely upon the extent of this departure, 
and upon the number of field poles of the generator, considered in 
relation to the electrical constants of the latter. That isto say, it 
requires very much better engines (judged from the point of view 
of cyclic irregularity) to opera‘e, for instance, slo *-speed 100-cycle 
generators in parallel than 50-cycle generators having similar 
armature constants and the same speed. The higher the frequency, 


the better must the engines be, and the lower the frequency,the 
larger the permissible cyclic irregularity may be, in огде? to attain 
а given result, under similar conditions, such as speed, &c. 
Consider, for instance, the case of a pair of steam generstors 
operated in parallel on a given losd—the quality of the parallel 
running may be judged from the value of the synchronising current 
passing between them. The ideal condition of affairs is when the 
synchronising current is zero, and this case would correspond to the 
two (sinusoidal) waves of generator E.M.F. coinciding absolutely 
with one another. With the two steam generators in question, 
which have a definite amount of speed irregularity in the revolu- 
tion, the frequency of each generator will vary in the revolution— 
that is, the two E.M.F. waves will not coincide with one another, 
but there will be a phase displacement between them, which is, of 
course, not a constant quantity, but varies over the revolution. Now 
the synchronising current passing between the two machines will 
depend upon the maximum amount of the phase displacement 
between the E. M. F. waves, and upon the armature reaction of the 
generators, which is practically fixed from other considerations, 
such as pressure drop, &c.; the synchronising current is propor- 
tional to the sine of the angle of total phase displacement, and can 
be estimated when the short-circuit current curves of the gene- 
rators are known. So tbat if a certain maximum value of synchro- 
nising current is prescribed (for instance, 10 per cent. of the full 
load current of either generator) it becomes possible, knowing the 
constants of the generator, to find tbat angle of phase dis ment 
wbich must not be exceeded, in order that the prescribed value of 


Fic. 6.—METHOD OF ATTACHING LaMiNATED POLE-SHOES TO 


Cast-STEEL Ро1в-Совез. (Gauz & Co, Buda-Pesth.) 


tynchronising ,current may not be exceeded. This permissible 
angle of (total) phase displacement will be of the order of 4'—6' 
in most cases—that ів, 2°—3° per generator, the value depending 
upon the armature reaction of the generator and the nature of its 
load—i.e., whether synchronous or not. Clearly this phase dis- 
placement corresponds to a definite mechanical displacement of the 
magnet wheels from the position of absolute uniformity, and the 
amount of this mechanical displacement for a given phase displace- 
ment is given by the number of field poles. Remembering that a 
pole of one magnet wheel may be behind, and that of the other 
may be ahead, by the amount of its maximum mechanical dis- 
placement, it is clear that this diplacement per magnet wheel 
must be so limited by the provision of a suitable fiy-wheel 
effect (the amount of which is dependent проп the 
design of the engine), that it will not cause more than 
half the permissible (total) phase displacement (4°—6°) when 
its effect is transferred to the generator itself. The connection 
between the mechanical displacement of the magnet wheels and 
the pbase displacement of the E.M.F. waves is given by the 
number of pole pairs on the magnet wheel; in а two-pole 
ge: erator the angle of phase displacement would be equal to the 
angle of mechanical displacement, while in a generator having 
“2p” poles, the angle of mechanical displacement is equal to the 
angle of phase displacement divided by the number “р —that ін, 
by the number of poie-pairs. So that, in accordance with this 
reasoning, tbe cyclic irregularity of engines for operating alter- 
nators in parallel may be such that the mechanical displacement of 
the magnet wheel shall not cause a point on it to be ahead of, or 
bebind, the point corresponding to absolute uniformity by an 


amount ехссейірр „ degrees. 


As the number of pole- pairs is given by the frequency for a given 
speed, it is now clear that very much better speed regulation in the 
revi lation is required with high frequency generators, that is to 
cav, the permissible cyclic irregularity of the engine becomes very 
much lers. This means that a better engine with a greater fiy- 
wheel effect is required for high frequency work, and even then, 
tLe teudency to hunt will be greater. - 


(To be continued.) 


TESTS ON THE NERNST LAMP. 

By R. P. Ногзк, Bowen Scholar, Birmingham University. 
(Paper read at Birmingham, March 19th, 1902. Communicated 
by Dr. D. K. Morris.) 

(Continued from page 665.) 


3. Under-run Test.—Long life and a very big drop in candle- 
power are the chief characteristics of this test. At no time did the 
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er remain at all constant as previously was the case, the 

htinuing throughout the whole life of the lamp and the 

alling off in the same way; and towards the end the 

od lacked that brilliancy and whiteness which usually 
pe the Nernst lamp. 


CunavE 4.—LirE TEST (UNDER-RUN) aT 1058 Vorrs. 


Che difference between the watts expended on the rod and the 
al watts supplied to lamp is in this case very smal), owing to the 
all drop on the iron resistance. 


a 


TABLE III. (See Curves IV.) 


FE TEST on Constant PRESSURE (UNDER-RUN, VorTS 105 8). 


»urs after T otal watte Candle- se n 
start. supplied to power. „ 
lamp. і Total. On rod only. 

0 99:5 84:2 ] 19 111 
1 96:9 68 2 142 135 

3 95:9 63:0 1:52 1433 
10 93 5 60 9 1:58. 1:45 
50 88:9 43:0 2:06 199 
100 86:8 38˙¹ 2˙28 2˙21 
200 836 33:9 2:46 2 49 
400 73:4 21 3 06 2 99 
£00 66°2 19°0 3°48 3:42 
940 57:6 11:2 . 5°14 5'06 
1,200 53:0 87 6 10 | 6:00 


—— — —— ——À 


4. Test with Constant Current.—'The most interesting test of the 
ries is probably that in whch constant current is maintained. 
nder Ог conditions the current falls off to a large extent aud 
€ burner is then no longer run at its best efficiency, the decrease 
candle-power being also objectionable and detrimental to the 


Du*auon ot Тем hours 


CURVE 5 —Lire TEST AT CONSTANT CURRENT (0:89 amp ). 


reputation of the lamp. But with constant current, the candle- 

and after its first drop, which is characteristic of every case, 

aA du Constant until that point is reached where, under normal 

i 13 the candle-power would have fallen off very rapidly. 

tim ere, instead of u drop, the can lle-power increases for a short 
e. until the lamp burns itself out (Curve V.). 
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TABLE IV. 
Lire Test ON Constant CURRENT (0:89 Ap.). 


Hours after | Watts (on rod Candle- Watts per candle, Resistance 
start. | only). power. (rod only). of rod. 
| | Obma. 
0 | 87:3 761 | 115 1101 
1 | 878 570 | 154 11077 
3 878 55'0 | 1:60 110:9 
10 ERO 522 109 1111 
50 | 88 7 | 46:8 1:90 1120 
100 | 90:0 47°4 | 1:90 1137 
150 | 90:5 481 | 1:88 114°0 
200 921 47 2 | 1:95 1164 
250 93:1 49:8 | 1:87 1184 
300 947 49:2 1:92 1197 
350 96:6 ` 50 8 | 1:90 121:9 


The life under these conditions was 372 hours. The total power 
taken is not given, since this depends upon the variable resistance 
used to keep the current constant. By running at constant current 
the life has been shortened by about 100 hours, but a high efficiency 
is retained to the end. 

`5. Test at Constant Watts.—A similar test having less practical 
significance was made by keeping the power absorbed in the rod 
constant. It was not found practicable to keep the power more than 
approximately constant. The average efficiency is slightly greater 


than in testa at constant voltage, while the life is not diminished as 
in the constant current test. 


Curve 6.—TEstT ON STEADYING RESISTANOFS. 
Drop across terminals of iron wire corresponding to different currents. 


[= 77 


| : i 


100 
Von be!*wern temp tene. 


A, new lamp; c, after 11 hours’ use; p, After 212 hours’ use; 
E, after 116 hours’ use. 


CURVE 7.—C.P.-VoLtTaGE TESTS. 


Lire Test witH Constant PowER (85:0 Warrs) SUPPLIED TO 
Luminous Ron. 


| 


Hours After | Watts (on rod Resistance of 


start. | Candle-power. only per c.P. | rod ohms. 
0 | 68 7 136 107 
1 | 535 1:60 114 
10 49 175 116 
100 40 4 205 131 
200 345 2 50 136 
200 34 | 2:43 145 
400 325 258 - 146 


і 
Н 


The burner lasted for 445 hours, 


- 
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TESTS WITH VARYING PRESSURE. | age of the Jamp increases this regulation becomes less and less. A 

. ; : different value for the iron resistance, it will be seen, gives а regu- 

Candle-Power Voltage Tests. Steadying Resistance.—A most im- : , , 5 
portant feature in the lamp is the iron regulating resistance (see lating effect at some other point. " 


Curve VL), which is a fine piece of iron wire kept in a partial (To be concluded.) 
vacuum. The vacuum was found by comparing the volume of 1 

water sucked in when broken under water to the total volume of 
glass bulb. The mean value found was 26 in. Hg. i 
ELECTRIC FURNACES. 


By Bertram BLOUNT. 


120 - | 
3 — mr  . 
|l LLLA 


(Concluded from page 571.) 


Іт is of considerable interest to manufacturers, more particularly 
those who have at their disposallarge quantities of waste power 
from blast furnace gases, or the gases from recovery coke ovena, tbat 
a few weeks ago a decision was given in the Law Courts by which 
the manufacture of calcium carbide in the electric furnace has been 
declared public property in this country. Of course it is possible 


— 

че 

<и 
A N 


| / that an appeal may be entered against this decision, but I for one 

pO ty ( | | ,do not regard it as likely tosucceed. As the matter stands at present 

2 ND Zen. PM M “it has been held by Mr. Justice Buckley, in an exhaustive judg- 

| ^2 ment, that the Willson patent for the manufacture of calcium 

| | | carbide is invalid for want of novelty. Those who have studied the 

©; 25 45 2. 5 a 56 h | question are aware that Moissan's discovery of the method of pre- 
R . pating calcium carbide in an electric furnace was published some 

Curve 8.—RELATION BETWEEN CANDLE-POWER time prior to the date of the patent, and this publication was so 
aND Watts ABSORBED. full and explicit that everything necessary for the industrial pre- 


paration of calcium carbide in the electric furnace was thereby. 
disclosed. No doubt there will still be rights in particular formą 
of apparatus, but the broad fact that calcium carbide can be mano- 
factared by heating lime and carbon together in an electric furnace 
has been publicly set forth and is open to everyone to utilise. 


THE ACHESON CARBORUNDUM FURNACE. 
This furnace is of the resistance type, but differs from the Cowles 


| 

um - | by having a conductive core distinct from the charge to be heated. 
А « | | | The general arrangement is shown in the figure (fig. 14). The 
£5. \ | | i | 
. сн КИН di 
; | ` N | | | 
3 ` i | 
$200| - = M 
ё ae | 

| Yee 


Wat expended in Rod 


CURVE 8A.—VARIATION OF RESISTANCE OF LUMINOUS 


Ron wir Warts ÀRSONBED. furnace is about 15 x 7 x 7 ft., and is arough brickwork structure, 


A, which can be taken down and easily reconstructed for each 
, run. 16 is merely designed to keep the mass of raw material 


The regulating effect of this resistance was found by increasing together, and to provide support forthe electrodes. Hach electrode 
the volts and taking readings of candle-power and watts supplied is formed ofa bundle of carbon rods с set in a heavy metal holder 5 
(see Curves VII. and VIII.). by means of which the leads are attached. They project into the 


furnace, and between their ends is built up a core of broken coke, 
round which is packed the charge, consisting of 342 per cent. of 
coke, 542 per cent. of sand, 9:9 per cent. of sawdust, and 17 per 
cent. of common salt. This charge weighs about 10 tons, and if 
completely converted into silicon carbide (carborundum) should 
yield about 4 tons of this substance. The average quantity obtaired 
Candle power. per run is about 2 tons, therefore the yield is poor. А furnace 

z—U— 009382 such as that described will absorb about 1,000 H.P., and take some 36 


TABLE V.—ReEGucatTion TESTS ON i00-waATT 110-vorT Lamps АТ 
i VARIABLE VOLTS. i 


| attracted much attention from inventors. 


Volts. ‘After 11 urs. Ditto. | hours for a complete trip. It will be seen tbat the apparatus is 
New. Newiron | O.diron After 116 hrs. After 212 hrs. rudimentary іо its simplicity, yet it is hard to вау in what manner 
i | it could be improved. The product, silicon carbide, must be 
| к BO Ze есеи | тшшн dune prepared crystalline, and as it does not actually fuse, but rather 18 
90 95 7] 85 | 28 0°5 formed by the action of carbon on silica ia the etate of vapour, lia 
100 | 35:5 97:5 32:5 96 125 preparation by any process involving settling out or tapping, as in 
105 60 496 450 178 95:7 making block carbide or tapped carbide respectively, appears out ot 
108 63-7 460 197 26˙5 38 5 the question. Seeing that only one particular zone of temperature, 
110 64.5 467 507 370 560 viz., that immediately surrounding the coke core, is sufficiently high 
112 ! €50 480 5207 43 740 to ensure complete conversion of the raw materials into silicon 
115 660 | 540 593 46 83:5 carbide, it follows that the heat in the outer layers must be chiefly 
190 | 830 | 800 945 48 д, wasted. At present the industry of making carborundum, though 
130 ER Án M | 81 | = interesting and potentially important, is not so large as to have 


THE. MANUFACTURE OF PHOSPHORUS IN THE ELECTRIC FURNACE. 


TABLE VL—VanrATION OF CANDLY-PowER AND RESISTANCE OF One of the most successful applications of the principle of the 
: ; | electric furnace is to the manufacture of phosphorus. For many 
Коо WITH THE POWER ADSORBED IN THE Rop 


m years phosphorus was made by heating a mixture of phosphoric 

N (AFTER 10 Hours’ Rux) acid aud carbon in small retorts set in an ordinary furnace, aud, o 

І "s ` T : course, heated externally. The heavy consumption of foel and 
Watts on rod. Candle-power. Resistance ohms. frequent breakage of retorts usual in such operations made Ше 
method expensive. It occurred independently to Dr. Readmau 
aud to Mr, Thomas Parker, in conjunction with Mr. Кођіоѕоо, that 


40 ^5 1*6 the heating could be better accomplished electrically, aud in 1888 

60 17 ˙5⁵ 145 patents were taken out by both inventors. Realising that their 

ГА je 115 iuterests lay together, the рабеп сз joined forces, aud а proces 

100 55 5 | 36 resulted s» far ia advance of the older method of heating as 0 

120 i do replace it completely. The Parker furnace, as originally patented, 

"T — — "T is shown in fig. 15. It consists of a fire-brick chamber, F, with 4 

. feeding hopper, a, at the top, so arranged that the charge can be 

Although when the lamp is new there is a remarkable regulating introduced without allowing access of air, and a side flue, 6, to 
effect for 5 per cent. above and below normal pressure (there being carry off gases and vapours produced during the operation of tbe 


almost no variation in candle-power during this period) yet as the furnace. The lower part of the furnace is contracted tc form 3 
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hearth, and the charge at this part is strongly heated by the passage 
of a current between two seta of electrodes, c o, placed opposite each 
other. The flow of the current is started by small pilot electrodes, 
D D, and when the charge has been heated by these the whole mass 
is maintained incandescent by the current passing between the main 
electrodes. By this device the heating is fairly well distributed over 
the hearth. Some method of this sort is requisite for phos- 
phorus, as the intense local heating of the arc is neither necessary 


nor desirable. What is needed isa moderately high temperature 
applied internally, and diffused through the considerable mass of 
material constituting the charge. Even with all such precautions, it 
is not easy to heat a large furnace uniformly, and the units of plants 
are still relatively small. But, in spite of this, the real merits of 
internal beating are во great that the electrical process is now with- 
out a rival. 

Another form of phosphorus furnace is shown in fig. 16. It is 
practically a Siemens cracible furnace, closed. 80 as to prevent 


{? h 
NIS е 
NE - 
4] м 


— 


the exit of gases except through the determined outlet, р, 
through which the phosphorus distils. The upper electrode is 
water jacketed. 

Another substance for the manufacture of which the electric furnace 
presents substantial advantages is carbon disulphide. The reaction 
bet ween carbon and sulphur is endothermic, and it is evidently prefer- 
able to impress on the raw materials the requisite heat by an internal 
method of heating rather than to pour it in laboriously and expensi ively 
through the walls of a retort. 


ELECTRICAL RoasTING FURNACES. 


The furnaces which have been described above are from the 
natare of the case chiefly concerned in the production of high 
temperatures. When moderate temperatures—e.g., up to a white 
heat, about 1,400? С. = 2,552“ F.—are required, gas or solid fuel 
farnaces of well-known types are generally preferable, and certainly 
much cheaper under ordinary conditions. At still lower tempera- 
tures—for example, a moderate or a dull red heat—the case against 
the electric furnace is even stronger. One may, however, find 
iust ances when rn use of the electric furnace is practicable for 
very moderate temperatures. Already low temperature electric 
furnaces are in successful use for laboratory purposes, and for the 
little шай ез employed in mechanical dentistry. І propose to 
extend their employment, given suitable conditions, to industrial 
operations. 

In modern metallurgical praetice it not infrequently happens 
that an ore of paying richness occura iu a district where fuel is 
dear or hardly existent, and the means of communication so bad 
that the cost of imported fuel becomes almost probhibitory by 
the time the fuel is delivered on the spot. Such desolate 


regions, from the nature of the case, are generally mountainous, 
and often abundantly supplied. with water-power. The enter- 
prising exploiter of a property of this kind naturally turns to 
some electro-chemical process of treatment, and if the water- 
power can be readily utilised without an unduly large expenditure 
for impounding, tunnelling, and the like, there is no reason why 
the absence of fuel should prevent the successful and profitable 
extraction of the valuable constituents of the ore. But it often 
happens that electro-metallurgical processes need some preliminary, 
aid from older methods. Frequently, for example, the ore has to 
be roasted. | | Е 

In the case now being considered, as fuel is very dear, an 
alternative mode of heating is desirable, and this can be secured by. 
an electrical method. The cost, even with cheap water-power, would 
be excessive under ordinary industrial conditions, but in {he special 
circumstances cited it may fall within moderate bounds. 

As long ago as 1883 Faure patented a furnace, illustrations of 
which are here shown (figs. 17 and 18), designed for raising the 


temperature of a charge lying on the hearth of the farnace by heat 
generated in a continuous conductor embedded in the sole of the 
furnace. An obvious alternative is to let the conductor lie on the 
hearth itself or to embed it partially. This furnace was intended 
for the manufacture of sodium, but, as far as I know, was never 
put iato use. It will serve here as an example of a simple method 
of internally heating a reverberatory furnace suitable for roasting 
operations. It would bs easy to devise other forms to meet special 
needs. 

The temperature required is so moderate that the practical 
difficulties are smaller than most of those encountered ia electro- 
chemical work. Without setting myself seriously to the design 
of such a roasting furnace, I should say that a fire-brick hearth in 
which grooves were chased so that iron rods of fairly large sections 
were embedded nearly flush with the level of the hearth would 
serve as well as more elaborate contrivances. I should use a low 
pressure and a heavy current, so that the iron rods might be stout 
enough to resist wear and loss by oxidation. They could be easily 
and cheaply renewed. Systematic roasting in a revolving qalciner, 
instead of on a fixed hearth needing rabbles and much hand labour 
would be accomplished at least as easily as any form of roasting 
by fuel in a similar apparatus. Roasting furnaces needing ploughs 
or rakes dragged over the hearth mechanically to stir the ore: 
would be better suited by the electrical method of heating thaa 
by the usual roasting processes; the wear and tear of such form: 
of mechanism is heavy, and is largely due to their exposure to 
the fire-gases which heat the ore. With an electrical roaster this 
would be changed, the sole of the furnace being the hottest part, 
the ore the next, and the plough or stirrer remaining fairly cool.. 
There are certainly possibilities in the electric roaster when power 
is sufficiently cheap and fuel is sufficiently dear. 

In this paper I have purposely abstained from dealing with elec- 
trolytic processes such as that of Héroult for aluminium, and of 
Castner for sodium, because these operations are not characterised, 
by the use of the electric furnace. It is true that the bath is hot, 
and that the heat is generated electrically, but the process quz 
process depends on the electrolysis of the bath, and the fact that 
the bath is electrically heated is merely incidental. 

Ia concluding, it may be permitted to make a kind of summary, 
which shall set out the existent or probable applications of the 
electric furnace to industrial needs, and to the preparation of novel. 
and useful materials. At the begianing of this paper it was stated 
that “the function of an electric furnace is to produce a tempera- 
ture of a degree, or in а place unattainable by other means.” The, 
two couditions, the need for a high temperature and the applica- 
tion of internal heating, substantially determine whether a given 
reaction will be better performed by electrical energy, or by rome 
more familiar means of heating. These canons, when applied, give 
the following groups:— 

First, products for which the electric furnace is indisp -nsable. 
These are calcium carbide, carborundum — both already in large 
use - carbon boride, fused quartz in quantity, graphite, the diamond 
and the ruby, as imminent industrial possibilities. 

Secondly, those substances which may be prepared by other 
methods, but are difficult to manufacture economically by any 
external method of heating—such as zinc, phosphorus, and carbon 
disulphide. I would add steel, for to heat this most delicate 
material in contact. with ordinary fuel, and its products of com- 
bustion, is to invite disaster. Siemens realised this clearly enough, 
and if our friends at Sheffield were a little less tied by tra- 
dition, his ideas would have been in successful operation 20 years 
ago. 

These two groups provide a field of work wide enough and diver- 
sified enough to satisfy the most ardent iavestigator or the keenest- 
industrialist. I have gadeavoured to point out where honour and 
profit may be sought, and I am contident that the competent seeker 
will reap an abundaut harvest. 
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GAS EXPLOSIONS IN ELECTRIC SUPPLY 
CONDUITS. 


I. 


AN interesting case was decided in the Clerkenwell County 
Court on Thursday of last week, in which the responsibility 
of gas companies for leakage of gas from their pipes was 
brought into question. The facts relating to the action we 
allude to, the Islington Borough Council 7. the Gas Light 
and Coke Company, are these: On October 8th last an 
explosion of gas occurred in the conduits of the Islington 
Council in Highbury Park. The damage done to the 
Council’s property amounted to between £13 and £14, and 
this sum covered the renewal of shattered box surface covers, 
and the reinstatement of the flagging disturbed by the 
explosion. In addition, sundry shopkeepers’ windows were 
more or less affected by the air disturbance, and the claims 
were left over for settlement when the responsibility of the 
parties had been settled by the action. 

The conduits at the point where the explosion took place 
consist of two 4-in. cast-iron pipes led into boxes of the 
Lowrie-Hall pattern, as made by Fowlers, Limited, of 
Leeds. These boxes are bottomless, and, in general, 
are of the class so commonly used by the General Post 
Office for the telegraph cables of the Postal Telegraph 
Service. A drawing of the latter is given in Preece and 
Sivewright’s standard work on telegraphy and telephony. 
At intervals the conduita in Islington are ventilated by 
surface ventilators on the principle which we described in our 
description of the system at its inauguration in our issue of 
March 6th, 1896. | 

It appears that on October 8th last, the occupier of No. 1, 
Hamilton Road, Highbury, the flank or side wall of which 
abuts on the portion of Highbury Park where the explosion 
was most violent, called the attention of the gas company to 
the smell of gas which was pronounced in the lower regions 
of the house. In the afternoon, men attended to search for 
the leak, and after ascertaining that it was not on the interior 
fittings, service layers bared the gas service, and about the 
time of the explosion were engaged in attempting to locate 
the defect by means of a naked light or torch. 

At about 7.30 p.m. the explosion took place, eight surface 
box covers were thrown into the air or otherwise disturbed, 
and some of these were smashed. The area of the disturbance 
was from the box outside No. 1, Hamilton Road, along 
Highbury Park to Christ Church, Highbury, at which point 
a ventilator is fixed. Condensing the evidence and the 
points on which the case turned, it may be said that the 
explosion was admitted to be a gas explosion, that the 
damage was done as a result, and that the gas company's men 
were at work in the vicinity, but where the gas came from 
has not been clearly shown, as it is stated that no leak or 
defect has been discovered in Highbury Park, although at 
the same period a serious leak was known to exist, and was 
repaired at Highbury Corner, half a mile distant, but on the 
line of the conduits. The questions were :—(a) Was the 
gas company responsible for the leakage of the gas from its 
mains? (b) were reasonable precautions taken by the electric 
supply undertakers to guard against the risks following a 
leakage of gas? and (c) was the “ proximate cause of the 
explosion the action of the gas company’s servants engaged 
at or near the corner of Hamilton Road ? 

The plaintiffs put the borough electrical engineer, the 
assistant engineer, certain witnesses who could testify as to 
the facts at the time when the explosion occurred, and 
residents in the neighbourhood, into the box to give evidence 
as to the arrangements adopted on the electric supply 
system, the condition of things at the time, and the results. 
The defendant company called the distributing engineer and 
the assistant engineer of the gas company, certain of their 
employés, and Mr. Shoolbred, as an electrical expert, to show 
that there had been no negligence on their part, and that 
they could not be held liable. One of the main contentions 
was that the boxes on the conduit system should have been 
made gas-tight, and designed to prevent the entry of leaked 
gas, while it was urged that suflicient or efficient ventilation 
should have been provided, but was not. 

The conduits were put down in 1898. [t will be 
remembered that in November, 1895, the Board of Trade 


held a conference to discuss observations which had been 
received upon the draft revised regulations for securing the 
safety of the public, and ensuring a proper and sufficient 
supply of electrical energy by undertakers holding pro- 
visional orders. In the draft revision of the older regula- 
tions No. 27 was framed as follows :—* All conduite, pipes, 
and casings used as receptacles for electric lines shall be con- 
structed of durable material, and of ample strength to 
prevent damage from heavy traffic, and where they are laid 
in streets in which gas mains are also laid shall be so con- 
structed as to prevent any influx of gas from the adjacent 
soil.” 

Upon this stringent provision the following observations 
were received by the Board of Trade. 

The Dublin Corporation stated their boxes were open at 
the bottom for drainage, and if access of gas was to be 
prevented these boxes would have to be reconstructed, and 
they doubted if the result would be more efficient. 

The Glasgow Corporation submitted that it was im- 
possible so to construct culverts as to prevent an influx of 


gas. 
The Charing Cròss Company thought it impossible to 
prevent an influx of gas, and regarded ventilation as the only 


- remedy. 


The Manchester Corporation held that it was practically 
impossible to construct any subterranean chamber which 
should be absolutely gas-tight. | 

The Institution of Electrical Engineers considered that 
undertakers should only be required to take precautions 
against accumulation of gas. When many gas mains аге 
broken, as under the very exceptional circumstances of a 
severe frost, it was impossible to prevent influx of gas to 
chambers underground. The stricter enforcement of the 
Gas Acts was suggested. 

The London Chamber of Commerce thought that gas 
companies shonld be put under restrictions preventing the 
escape of gas. 

The Portsmouth Corporation held it was quite 
impracticable to attempt to render conduits gas-tight. ‘The 
gas companies should keep their mains gas-tight, and 
electric supply undertakers should be required to ventilat 
conduits. | 

The Edinburgh Corporation and others argued that as 
gas companies were unable to prevent leakages of gas from 
their pipes, it was unreasonable to ask electrical undertakers 
to devise some way of keeping the gas out of their pipes and 
conduits, and that the only real remedy lay with the gas 
companies. 

As a result of the conference, the regulation was issued in 
the following form :— 

* All conduits, casings and street boxes used as receptacles 
for electric lines shall be constructed of durable material, 
and where laid under carriage ways, shall be of ample 
strength to prevent damage from heavy traffic, and reason- 
able means shall be taken by the undertakers to prevent 
accumulation of gas in such receptacles,” 

Also in No. 84 of the regulations there appeared the 
following :— 

* All street boxes shall be regularly inspected for the 
presence of gas, and if any influx or accumulation is dis- 
covered, the undertakers shall give immediate notice to the 
authority or company whose gas mains are laid in the 
neighbourhood of the street box.” 

Unfortunately the gas companies are not required to give 
immediate notice to undertakers of the notification to them 
of leakage of gas, or of any other information they may 
possess of undue leakage from, or defects in, their gas mains 
or other apparatus. 

The judgment given in the Clerkenwell County Court 
last week does not settle the general question, nor is the 
responsibility of the parties at all clearly defined. It was 
held by the Judge that the facts of the case were very clearly 
made out. There was a leak at Highbury Corner, a point 
from which gas was pouring out in large quantities, and the 
Judge held that in all probability this gas travelled up to 
Highbury Park. (It may be noted, however, that there was 
no evidence that the conduits between Highbury Corner and 
the end of Highbury Park, at or near Christ Church; showed 
any accumulation or presence of either burnt or unburnt 
vas.) However, the Judge was of opinion that this gas 
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was ignited by the naked light of the defendant company’s 
gervants. 

The first point was whether there was negligence by the 
act of the defendant gas company. They had been notified 
on the day of the explosion that there was a great smell of 
gas at No. 1, Hamilton Road, and they sent to find if there 
was gas in the basement, but could find no leak in the house. 
An inspector then promptly sent men to find the defect out- 
side the house; a trench was opened, about 5 ft. long x 
2 ft. wide, and the foreman tested and found that there was 
not sufficient gas to indicate where the leakage was. There 
must have been a very extensive leakage and lodgement of 
gas, which filled the boxes of the plaintiff Council, and had 
also found its way into the premises of one of the frontagers 
in Highbury Park. This had been going on for some days; 
some time had elapsed, but the defendant company did not 
seem to have lost any time. The leakage filled the boxes, 
and permeated the earth to Christ Church and beyond ; the 
accumulation was not only a large one, but extended a con- 
siderable distance, although in the boxes there may only 
have been sufficient gas to cause the explosion. 

The defendant company’s men were held to have set fire 
to the gas in the trench, and the flame travelled backwards 
to Hamilton Road and forwards to Christ Church. Prima 
farie negligence was attributed to the defendant company’s 
servants in that, being aware that there was a large accumu- 
lation of gas, and that the trench had only been open for a 
short time, they used a naked light. This was a very negli- 
gent thing to do, and the judge held that the men ought to 
have known that there was danger. Their foreman stated 
that no naked light ought to have been used, and that no 
naked light was used, but the gas company’s engineers 
admitted the need of a naked light, and defended its adop- 
tion. 

The second point dealt with in the judgment was pos- 
sible contributory negligence on the part of the plaintiffs 
in the action. It was held that their boxes were not of 
the best description; that the boxes were not sufficiently 
ventilated, having regard to the fact that gas leakages did 
take place, and that all reasonable means did not seem to 
have been taken to prevent accumulation of gas in these 
boxes. The conduits were left open, the ventilators entered 
below the tops of the boxes, and there might have been more 
frequent inspection. Therefore it was held there was legal 
contributory negligence on the part of the plaintiffs, 

Then the third point had regard to the actual or real 
source of the explosion. The judge thought that it could 
have been avoided by reasonable care on the part of the 
defendant company, seeing that they knew of the existence 
of the mains and boxes, that the whole of the ground of 
London is saturated with gas, that there was an escape of 
gas that morning, and that the inspectors for the districts, 
including respectively Highbury Corner and Highbury Park, 
had not communicated with each other asthey ought to have 
done, it being a duty cast upon each to inform his fellow 
inspector of a serious leakage likely to cause trouble. It 
seemed that the use of a naked light in the trench near 
Hamilton Road by the gas company’s men was the proxi- 
mate cause of the explosion ; this was negligence on the 
part of the gas company’s servants in that the light was 
applied and set the gas on fire, the gas company at the time 
being aware that there were boxes in the vicinity, and that 
gas might accumulate in them. 

Judgment was, therefore, given for the amount claimed 
by the plaintiff Council and costs, on Scale B, with a stay of 
execution for 21 days and leave to appeal. | 


HIGH-SPEED ENGINE DESIGN. 


THE existing high-rotation engines are the survivors of a 
very numerous ancestry. It is by no means certain that the 
really fittest have survived, for some of the high-speed 
engines as they exist to-day bear but little resemblance to 
their originals. The makers have enjoyed, perhaps, a con- 
tinuous existence and a type of engine has been evolved, by 
means of a costly process of trial and error, that is fit to run, 
and will run, without frequent breakdown. The particular 


` that has often been employed. 


and peculiar weakness of the high-speed engine, especially in 
the early days of the art, when the high-speed engine was 
developing from a plaything to a working engine, was 
undoubtedly the crankshaft. One of the best of the early 
engines designed by a really good engineer gave so much 
trouble with its crankshaft that the financial backing grew 
timorous, and the engine, which worked very well until it 
failed in the shaft, was dropped. Had it been persevered 
with, it is probable that to-day that engine would have been 
one of the best known. Early in the field of electric work, 
its backers would have been well rewarded for a little more 
courage in the early days of struggle. 

If the early struggles of. the high-speed engine could be 
gathered into a'concise history, we think that tbe chief 
point to be noticed would be failure of crankshafts. It is an 
evidence of the want of scientific thought among mechanical 


engineers that crankshafts could persist in failing with 


alarming frequency without compelling thought to the true 
cause of failure. All manner of ingenious theories were 
advanced to explain failure, but the simple fact of insufli- 
cient strength gained few adherents. The shafts were so 
obviously strong enough—stronger than was even proper to 
their horse-power and speed as compared with other engines 
—that weakness could not be the cause! But it was the 
cause nevertheless, and has been amply proved to have been 
such, as could very well be shown by a reference to old shaft 
diameters and a comparison of them with those of to-day. In 
a high-speed engine the shaft is the chief member. A 
cranked shaft is a complicated structure at best. It is 
laboriously cut out of its crude forging, which, unlike the 
old wrought-iron shaft, has no scheme of construction to 
provide for continuity of fibre. When put to work it ia 
called on to resist complex stresses of torsion, and of bending. 
In the case of single-acting engines, the crankshaft is made 
responsible for the return of the piston to the steam 
admission end of the cylinder, a duty of no little severity 
that brings to bear on the shaft reversed stresses of a very 
trying nature. 

Fairbairn and Hodgkinson showed, about the year '54, 
that the reversal of stress in a piece was far more effective 
for destruction than even repeated stresses of the same order. 
Wöhler's experiments proved the same, and too little is 
remembered of the steel tests made by Sir Benjamin Baker 
at the time of the inception of the Forth Bridge, which all 
pointed to the severe effects of reversed stresses. 

It is to be feared that the failure of so many crankshafts 
is responsible for the extreme mildness of the steel 
It appears to have 
been forgotten in this respect that steels with low ultimate 
tenacity have a lower ratio of elastic limit than stecls of high 
ultimate tensile strength. Thus, while the elastic limit of a 
58,000 Ibs. steel will be 29,000 lbs., that of a 90, 000 lbs. 
steel will be 55,000 Ibs. 

Mild steel may be, and is, perfectly suitable for use as 
boiler plates. The stress is steady in a boiler, and 
ductility is essential, and even if th» elastic limit is low, it 
will not be exceeded, for it is all provided for in the design, 
and there are no dynamic stresses. In a crankshaft it is 
different. The shaft isa girder supported at, say, two pointe, 
and loaded at an intermediate point. It bends under the 
load. The bending may be small, but it is definite. 
Moreover, in the fraction of a second, if the engine be single- 
acting the stress and deflection are reversed in direction, 
and, as in all cases of deflection, the greater the deflection 
the greater will be the effect of an impactive load. 
Obviously it is of importance to reduce deflection to a mini- 
mum, and this can best be done by stiffening the shaft. A 
shaft is stiffened in three ways. Its span can be made less, 
its diameter increased and its unit resilience improved. 

Apart from the diminution of impactive effects, an in- 
creased resistance to deformation necessarily has beneficial 
results in respect of the even wear of the bearings. A shaft 
which bends cannot wear evenly in its bearings, but these 
will wear down most at their inner ends, and this wear adds 
to the bending moment in the shaft and aggravates the 
evil, 

There are, of course, objections to large shafts in high, 
speed engines. The rubbing velocity is increased. But 
this must be faced. It is inevitable, and to be provided 
against by ample and proper lubrication, for sufficient 
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strength is я sine унй non that no other consideration can 
displace. We have been informed that high speed crank- 
shafts have been made of steel as low as 31 tons tensile 
strength. Yet it is known that steel of 42 and 45 tons has 
been used with perfect safety and satisfaction, and a high 
authority has stated that 50-ton steel may be safely employed, 
we believe, even for locomotive cranked axles. Such steel is 
rigid and keeps its form, it wears less, and preserves its cir- 
cularity better and longer, and being stiffer in the lathe, 
probably finishes more truly. Such a steel as is known, we 
believe, as Admiralty Gun-Steel, and has a tensile strength 
of 45 tons per sq. in., is excellent for crankshafts and piston 
rods. Being rigid and unyielding, it remains undeflected 
under load, and thus minimises the effect of impactive loads, 
for it should not be forgotten that suddenly-applied loads, 
or moving loads, as they are termed by bridge engineers, 
owe their greater effects over dead loads entirely to the fact 
that the piece strained retreats before the load, deflects, in 
fact, to that point where its deflective stress is equivalent to 
the load stress. Where deflection is considerable, of course 
the applied loads gain во much more energy, to be ultimately 
resisted, and parts which yield most will fail soonest. А 
usual specification for soft or low carbon steel forgings will 
ask for 58,000 lbs. tenacity, with a yield point in the testing 
machine of 29,000 lbs., and an elongation in 2 in. of 28 
per cent. where no diameter or thickness exceeds 10 іп. А 
harder steel for the same maximum dimensions, and annealed, 
will be required to show not less than 80,000 lbs. and 
40,000 Ibs. respectively, with 22 per cent. elongation. 
Small forgings not above 3 in. are specified 90,000 and 
55,000, with 20 per cent. elongation, while for 10-in. sizes 
they may be of 80,000 Ibs. ultimate tenacity, and 45,000 lbs. 
elastic limit, with 23 per cent. elongation, while 80,000 lbs. 
nickel steel annealed is allowed by the same authority— 
50.000 lbs. as elastic limit, and 24 per cent. elongation. 

Still higher steels of oil-tempered nickel alloy are asked to 
show 65,000 Ibs. of elastic limit for 95,000 lbs. of ultimate 
tensile strength, with 21 per cent. elongation in 2 in. It 
is, of course, specially important that phosphorus should be 
low in the high tension steels. An American allowance for 
soft steel is 0°10 per cent. of phosphorus, as against 0:06 
and 0°04 for steels of higher tensile strength, and probably 
better results will be obtained with English steels, which are 
usually made lower in phosphorus than is allowed in Amertcan 
practice. 

The greater certainty in steel as compared with qualities 


to be obtained 20 years ago renders the use of bigh tenacity, . 


and therefore more rigid and unyielding quality, safe to-day. 
‘It is certain that such stcels can be employed with good 
results, if steel makers are asked to produce them and are not 
tied down to physical, chemical, and mechanical specifica- 
tions that are as incompatible with each other as are unequal 
angles in an equilateral triangle. Steelmakers should be tied 
down to minimum percentages of dangerous ingredients 
like phosphorus, and may be asked to afford a given 
tensile strength, and to state what extension they propose 
and will guarantee, but otherwise a free hand should be 
given them. 


BRITISH, BELGIAN AND AMERICAN 
LOCOMOTIVES. 


THE correspondence and report on this subject, relative to the 
locomotives on the Egvptian railways, has been issued. It is a 
thoroughly fair and unbiassed report, and is of particular interest, 
because it shows at once the strength and weakness of the British 
position and the same of the American position. In the first place, 
it apnears that when it was a question of supplying locomotives to 
the Egvptian desiens, the British makers were easily first. But 
when the Americans were allowed a free hand to send stock goods, 
their prices were 19 per cent. lower than the British price to 
specification. Both when making to design and from standard 
patterns the American delivery was much quicker than the British, 
and as engines were wanted in a hurry, they had to be ordered from 
America and Belgium also. Mr. Trevithick, the engineer, found 
that the British engines rode much betterthan the Americans, which 
latter were very pcorly finished, but the essential parts do not seem 
to be bad, and the American engines, though inferior to the British, 
were much better than the Belgian engines. The worst of the 
American engines was their inordinate coal consumption, The 
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goods engines consumed 25:4 per cent. more coal, and drew 142 per 
cent. less load than the British engines, while the passenger 
engines burned over 50 per cent. more coal with equal load. 

It is acknowledged and emphasised that the American passenger 
engine was а bad example for the work, and this emphasises the 
weakness of the American system. 

‘Locomotives are often req'ired so apecially suited to the par- 
ticular duty required from them that to purchase a locomotive off 
the shelf, so to speak, may be bad policy, and it was so in this 
special case. 

The above points were elucidated after a very full series of trials 
by one of the inspectors of the Egyptian railways and the representa- 
tive of the American builders. The result as regards the 
passenger engine means £400 per annum extra cost. Thus the 10 
American engines cost annually in coal £4,000 more than the 10 
British engines, or enough to buy two new engines. The American 
engine is thus very rightly characterised as an object lesson in the 
disadvantages of standard designs where these are allowed to delay 
or prevent improvements in design. 

In the Belgian engines failures have been very frequent. The 
work was well done in these engines, but the material was bad. 
Tubes lasted 64 years, as against nearly 10 years in the engines of 
British make. In engines of the same design, British tubes lasted 
93 years, Belgian tubes 5,*. years only, and so on. Thus in saving 
£46 per engine, or £3,404 for 74 engines, the department had to 
spend £24,777 in three years on new tubes, besides the labour ex- 
pense of putting them in. 

The report is, in fact, exceedingly satisfactory in all points for 
British makers, except as regards the time for delivery. Durability 
will tell, and there can be no doubt that the Egyptian railways have 
paid heavily for their inability, either financially or from lack of 
foresight, to purchase British engines in good time. Run into a 
ar they are then forced to buy inferior articles from foreign 
stock. 

Obviously, British durability and material have proved thcir value, 
but the inferior goods of America and Pelgium have been sold with 
profit to the makers, The lesson is that our own makers should 
strive to give better delivery, and that some degree cf stan- 
dardisation should be attempted, without carrying it to the extent 
that has caused the American engiue to acquire a bad character 
for wastefulness. Curiously enough, the British engines not only 
rode better than the Americans, but had a better hauling capacity, 
being carried in the case of the goods engines on six driving wheels, 
whereas the heavier American engine had an apparently unneces- 
sary leading truck.. So much is claimed for American locomotives 
as vehicles and as weight haulers, that it is satisfactory to find that 
genuine tests do not show tbat the adherence of an American-made 
engine departs from natural laws. А ton weight gives the same 
adhesion, whether in British, American, French or German engines. 

It is stated that it is cheaper to pay £500 more for an engine by 
& first-class British firm than for an engine by a second-rate 
Belgian firm ; and this, apart from delays and acciderts due to the 
many failures of the cheap engine. Surprise is expressed that certain 
advantages of American engines, such as balanced valves and better 
steam regulation facilities, have not done more than they have to 
eliminate the losses due to the bad points of their design. 

Finally, it is said that the Belgian engine, after 15 years, will 
bave cost £750 more than the British engine, and the American 
engine will, in tbe same time, have burned more coal to the extent 
of the value of a new engine, and will still be doirg so. The 
Belgian engines by that time would be in good trim, having been 


 refitted in their numerous weak points, so that it would have 


paid to have bonght Belgian made engines to Mr. Trerithirl’s 
design at double the price of the American stock engines. But 
the English-made engine would have been far superior to 
the Belgian. The lesson as to standardisation should not be 
interpreted by Westminster enginecrs as carte blanche to spread 
themselves on their own designs in all manner of details. 

There is ample room fora deal of standardisation without going 
to the length of American practice. Surely Americans are paying 
too dearly for the long narrow fire boxes forced on them by their 
extreme conservatism in respect of the bar frame—a feature that 
was rejected here 50 vears ago as unsuitable, and one that the present 
condition of industry and steel manufacture in America no longer 
warrants. Foran engine to eat itself up, so to speak, in 15 years is 
extraordinary. Though American engines are wastcful, this particu- 
lar engine was more во than usual, and should not be taken aa a fair 
sample, but only a3 a specimen of buying engines off the nail like 
tin pans. 

Lord George Hamiiton, speaking at the dinner of the Mechanical 
Engineers on the 17th inst., emphasised the point of delivery, and 
if we are to judge from various reports from all over the world, 
there can be very little doubt felt that our locomotives are most 
decidedly superior to all others in workmanship. materials, and 
economy, во that it is always cheapest in the end to buy British 
locomotives. We are pleased to see that the speaker referred to 
the serious impediments thrown upon manufacture by different 
railways. Surely all British railways could unite to ack for the 
eame quality of steel for, say, a piston rod or a boiler shell or other 
detail, and manufacturers could then keep much material in stock 
that is now ordered from specification in small lots at a time, 
simply because of the personal conceit of various engincers. Let 
material be good, but let it be all alike for equal purposes. 

It is clear that the old British solidity and durability is winning 
even where handicapped ; but let us sce to it that the handicsp is 
not too heavy. We note recently that some American firms leve 
been seriously altering their patterns for the British market. We 
observe, further, that as American stuff begins to appreach the same 
degree of strength, &¢., as the British, so, too, do American prices 
со ир. We tind that good sound American stuff is not scld at the 


116 
и : 


Vol. 50. No. 1,274, APRIL 25, 1902.] 


THE ELECTRICAL REVIEW. 


107 


ridiculously low prices we have noted for the ordinary run of 
American products. Good work evidently claims its price, and, 
given fair play, no English goods need fear foreigu competition of 
а ruinous nature. 

Sir Alfred Hickman also writes to the Times commenting on the 
question generally, and especially in reference to the question of 
tests of material. He asks fora uniform test and conditions, and 
points out how this would help our home producer to get over the 
only ditficulty—that of promps delivery, which is impossible as 
matters now are. Why British makers should be asked to till such 
very changeable specitications, and why inferior articles of most 
wasteful coal and oil consumption and poor durability and general 
inetliciency should be bought without any care or foresight whatever, 
passes the comprehension of all save the Westminster clique, who 
are mainly responsible for this unfair preference for inferior foreign 
goods. 


== 
CU RENT SPECIFICATIONS. 


XCIX.—SUDBURY ELECTRICITY WORKS. 


SUMMARY. 


Extent of Cintract.—Supply, delivery and erection on prepared 
foundations of the whole of the plant required for an electricity 
supply undertaking. Work divided into eight different sections. 

Sustem Emploꝛed. Direct current three-wire, with 460 volts 
between outer conductors. 

Boiler.—One to be supplied of water-tube type and approved 
make, capable of easily evaporating 4,000 lbs. of dry steam per 
hour at 160 lbs. per sq. in. 

Injector.—To deliver 800 gallons of water per hour against a 
boiler pressure of 160 lbs., with feed water at 120° F. 

Forced Draught.—Suitable arrangement to be fitted to permit coke 
breeze to be used. 

Erhkaust Feed Water Hcater.—An exhaust steam feed water heater 
to be provided, capable of dealing with 800 gallons of feed water 
per bour. 

Boiler Feed Pump.—One to be provided, steam driven, capable of 
supplying 1,500 gallons per hour against boiler pressure of 160 lbs. 

Lipework.—To be supplied and fixed, all as shown on drawing 
issued with tender. І 

Steam Dimnamos.—T'wo to be supplied, each capable of developing 
continuously 80 Kw., and to give an emergency load of 100 xw. for 
one hour without injury. 

Engines.—To be of enclosed type, to work non-condensing at 
150 lbs. steam pressure and at speed not more than 400 revolutions 
per minute. 

Lange of Governing.—Governor to control speed of engine within 
2 per cent. between full and no load, the momentary variation when 
full load thrown off not to exceed 7 per cent. Hand regulation to 
extent of 5 per cent. to be provided. 

Voltage of Dyndmos.— Dynamos to be shunt-wound to give 
500 volts at normal speed at full load. 

Temperature Rise. After six hours’ full load run not to exceed 
70° F. when measured by resistance method. | 

Steam Cousumption.—Not to exceed 35 lbs. per Kw.-hour when 
working non-condensing. If figure obtained more than 5 per cent. 
in excess of this figure plant may be rejected at option of engineer. 

Balancer and Booster. —One to be provided, consisting of four 
machines, two inners to be shunt-wound machines, ló-Kw. size 
250-volt, to act as balancers; two outers to act as boosters, aud to 
have an output of 12 kw., 100 amperes at 10 to 120 volta. 

Spced.— Not to exceed 1,000 revolutions per minute. 

Storage Dattery.—'To consist of 270 cells, each having a capacity 


of not less than 250 ampere-hours when discharged at rate of 


83 amperes. Voltage of cell at end of discharge not to be less than 
1:85 volts when temperature of electrolyte is 60° Е. 

Maintenance of Cclls.—Tenderers to quote а price per annum at 
which they are prepared tu maintain ceils for three or tive years up 
to 100 per cent. of their normal rated capacity. 

Switchbourd,—To be suitable for threc-wire system, and comply 
with specification requirements. 


Underground Malus. —To be supplied and laid, of lengths and 


sizes specified. 

Feeder Cables.—To be concentric or triple-conceutric lead-sheathed 
and armoured. 

lnstributor Cables.—'To be  three-core cables, sectional areas 
1 05 1 sq. in., placed іп trough aud run in solid with bitumen. 

(How Lawys.—87 posts and 24 brackets to be supplied, each fitted 
with two 16-с.р. 230-volt glow lamps for street lighting. 

Station Lighting.—Generating station to be wired for 30 16-0. P. 
lamps. 

Specified Dates of Completion.—To be given by tenderers in each 
of the seven sections. 

Penalty for Late Completion.—One per cent. per week of the value 
of contract. 

Specificl Terms of Payment.—80 per cent. as work proceeds, 10 
per cent. on completion, 10 per cent. 12 months later. 

Terim of Maintenuncc.—12 months from date of completion. 

Surctics Two to be named, to be bound with contractor jointly 
aud severally in а sum equal to 20 per cent. of amount of contract. 

Stipulations as to Removal of Forenctn.—Satisfactory. 

Stipulations as to Wages to be laid to Workmen.—None. 

Arbitration Proposal.—Satisfactory. 

Date for Receipt of T'enders,.— Мау 1st, 1902. 


This specification has been prepared, by Mr. W. C. C. Hawtayno, 
M. I. E. E., the consulting electrical engineer to the Corporation of 
Sudbury. 

It provides for the plant required for a small electricity supply 
station, designed for supplyiay a three-wire direct current network, 
the generating plant being two 80-k w. steam dynamos. . 

Only one boiler is at present to be supplied, and both main 
dynamos are to be wound for 500 volts and connected across the 
outers of the system. The balancing is provided for in the motor- 
balancer and cella. | 

There is little to comment on in regard to the technical 
portion of the specification, the requirements are clearly stated, 
and no attempt is made to unduly limit the liberty of the tenderer, 
while his responsibility is clearly detined. 

The general conditions may also be accepted, the arbitration 
clause is unlimited, and worded in accordance with the draft 
clause agreed upon between the Municipal Electrical Association 
and the Electrical Plant Manufacturera’ Association. The only point 
which it would be well to obtain a clear understanding upon is the 
penalty clause. Ifthe contracts are let separately, it is quite clear, 
viz., 1 per cent. of the contract price for each section per week late. 
If, however, one contractor is fortunate enough to secure the order 
for a number of the settions, and is late in one section only, it 
would appear that the penalty may be calculated as 1 per cent. of 
the total value of his contract. If this is the case, the tenderer 
incurs an extra risk if more than one section is ordered from him, 
for the penalty he has to pay for the same default is materially 
increased. 


THE TRUTH ABOUT HENDON. 


WHEN the inquiry took place on December 7th and 12th last into 
the question of a loan for electric lighting under the provisional 
order in the hands of the Urban District Council, so strong an 
opposition was made by all sections of the ratepayers, that the 
Local Government Board determined upon withholding their 
decision on the application until after the elections in the present 
month had taken place. 
The announcement was made in the following letter:— 


" Local Government Board, 
“Whitehall, S.W. 
| “February 17th, 1902. 

“ Sir I am directed by the Local Government Board to advert 
to your letter of the 7th ult., with reference to the application of 
the Urban District Council of Hendon for sanction to borrow 
£36,400 for purposes of electric lighting, and to inform you that 
the Board have determined, in view of the strong opposition to the 
scheme manifested at the inquiry, to postpone any final decision in 
regard to the application until after the next election of District 
Councillors, in order that the ratepayers may have a full opportunity 
of expressing their opinion on the question, with the advantage of 
the full knowledge of the facts which the inquiry has enabled them 
them to gain. 

“І am, Sir, your obedient servant, 
“H, C. Monro, Assistant Secretary.” 


This action on the part of the Local Government Board, which 
marks the adoption of the wise policy, of requiring the ratepayers to 
be consulted before embarking at their risk in such an undertaking, 
gave great interest to the elections, which were fought entirely upon 
the electric light question. А 

The contest was carried on with considerable spirit, and public 
meetings were held all over the district, “ tho” subject discussed 
being the electric lighting scheme of the Council. 

The most important contest was that between the retiring 
Councillors, Messrs. Page and Lorimer, who were among the 
strongest supporters of the electric lighting scheme on the Council, 
and Messrs. Hearn and Townsend, who came forward as opponents 
of the speculation. 

At the opening meeting of Messre, Page and Lorimer’s campaign 
at West Hendon, both candidates made the electric lighting question 
the most important item of their speeches; but in the result the 
resolution to support their candidature was defeated. 

At every public meeting resolutions favouring opposition to the 
proposed municipal trading were carried, with the result that the 
extraordinary course was adopted of summouing a special meeting 
of the Urban District Council in the thick of the contest, to consider 
a resolution for withdrawing the application for a loan. 

When the polling took place the decision of the ratepayers was 
expressed in unmistakable terms, the figures recorded being for— 


Hearn Opponents of { 828 
Townsend the scheme, 789 
Page Retiring councillors 313 
Lorimer supporting the scheme, 231 


At the special meeting of the Urban District Council it was 
decided not to pass the resolution for withdrawing the application, 
but to poll the whoie district after the elections, but this course did 
not tind favour with the Local Government board, who wrote as 
follows :— 

„Local Government Board, 
“Whitehall, S.W. 
" April 3rd, 1902. 

“ Sir, —Lam directed by the Local Government Board to advert to 

the interview which the chairman of the Urban District Couacil of 
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Heudon and Mr. Oliver had with one of the Board's officers 
yesterday with reference to the proposal of the Council to take a 
poll on the question of their electric lighting scheme, and J am to 
state that the Board contemplated that no further steps should be 
taken by the District Council in connection with the scheme until 
after the next election of district councillors, and they are not 
willing to facilitate any action on the part of the Dietrict Council 
in a contrary direction. | 
“І am your obedient servant, 
% NOEL T. KERSHAw, Assistant Secretary. 
“The Clerk to the 
Urban District Council of Hendon." 


This letter was read at the last meeting of the Urban District 
Council on the 14th inst., when the following short reference to the 
matter was made: 

“Mr. Booth asked whether the whole sabject would now be 
dropped. ; 

“The Chairman: That rests with the Local Government Board, 
I think. 

* Mr. Booth said he thought the Council might make arrange- 
ments to pay what they owed and have done with the matter." 

These are the facte, and they are thus dealt with by the principal 
orran of the press advocating municipal trading :— 

" Hendon preferred to proceed on entirely different lines—not 
to make the question an issue in the election campaign, but to take 
a poll of the ratepayers next month.. . . At Hendon, however, the 
electric lighting qnestion, as we mentioned above, was not made an 
issue in the campaign, and asa result the Progressives have been 
defeated." 

In face of the truth about Hendon, about which there cannot be 
any possibility of dispute, what good purpose can our contem- 
porary hope to serve by so grave a misrepresentation of the facts? 
The question of municipal trading in electric lighting. must be 
fought out upon higher principles than this. It is satisfactory to 
find the Local Government Board giving the owners and rate- 
payers an opportunity of deciding upon such speculations. It is a 
new departure which will improve the relations between the 
inhabitants of the districts and the Department,,and avoid the 
strong feeling manifested in many places, notably Tonbridge, where 
the practical unanimity against the electric lighting scheme of the 
Urban District Council was ignored, and a speculation forced upon 
the community against their expressed will. 

In the North of London some of the local authorities are pro- 
moting provisional orders against strong opposition from their rate- 
payers, who bave memorialised the Councils to call towns' meetings, 
or take polls to ascertain the feeling of the localities, but without 
success, "The action of the Local Government Board in the case of 
Hendon, із a caution, which should not be lost upon the members of 
the District Councils. І 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


e 


Compiled expressly for this journal by W. P, Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London W.O., and at Liverpool, to whom all 
inquiries should be addressed. 


* 8,082. “Improvements in or connected with incandescent electric lamps.“ 
A. L. REINMANN. April 7th. 


X Mer An improved connector for jointing electric cables." J.C. GILL. 
pril 7th. 


8, 065. A door switch for electric light or gas." B. L. LANGMAN, April 7th. 


8,108. “Improvements in or relating to electrodes for storage batteries.” 
M. SCHNEIDER, April 7th. 


4,112. © Improvements in electrical indicating and controlling mechanism.“ 
Тик Hos. R. T. D. Вкосепнам. April 7th. 


8,1721. * Improvements in or relating to electric lighting of railway or other 
vehicles.” М. Buettner. April 7th. 

8,126. ‘“‘ Improved service box and cable connection.“ 
April 8th. 

5,136. “Improvements in connection with fittings for the overhead. trolley 
wires of electric trumcars.“ G. HILL. April8th. 


$172. “Improvements in nnd relating to apparatus for the production of 
electrical oscilintions of requisite amplitude and irequency." Н. MANDERS and 
A. SHARMAN., April 8th. 


8.178. Improvements in switching apparatus for electric circuits." J. D. F. 
ANDREWS and Tur. ELECTRICAL Pop TioNs, LIMITED. April th. 

8. 181. Improvements in and relating to devices for controlling polyphase 
and alternating current motors," W. SriErLTER and F. Осхкке. April м. 

МАНН. “Improvements in, or connected with, the controlling of electro- 
motors.“ P. Coote, April 8th. 

8.189. ‘Improvements in electric circuit regulating devices.” 
McDoxNNELC,— April sth. (Complete.) 

8. 190. Improvements in controlling means for electric motors, the inven- 
tion being applicable to electric elevators.” Oris ELEVATOR Company, LIMITED, 
(Otis Elevator Company Incorporated, United States.) April 8th. (Complete.) 

N. 202. Improvements in Rontgen ray apparatus, and in interrupters applic- 
able for use in connection therewith, or for other purposes." J. M. DavipaoN. 
April sth. 

5,207. "Improvements in electrozone physical exercisers.” B. C. Monroy, 
Apri] sth. 

B217. U Improvements in safety cut-outs for trolley lines and other wires 
carrying strony clectric currents.” O. T, Geroaru and T. Н. Kear. April sth. 

b. SI. * Improvements in. or relating to, spring jaeks for use in tclezrapbh, 
telephone, or the itke circuits.“ Tue TELLOMAPH MANULACIH RING COMPANY, 
Рамаза, and W. Bariuerr, April 9th. 


, 288. "Improvements in, and relating to, the electrical smelting of ores and 


the retinin; of iuctals, and to lurnaces thereiur.” E. 5rAassaso. April Yth. 
(Complete, 


C. Н. PEARSON, 


G. P. 


^ 8,308. “Improvements in electric light-cure arc lamps for the treatment of 
the skin and other diseases." К. Orro. April9th. (Complete.) 


8,315. “The Moc. electric coupling (for table decorations)" E. М. CHAP- 
MAN. April loth. 


8,328. ''Improvements connected with пр and down swinging brackets, arms, 
rods, holders, carriers, and such like, particularly applicable for gas, oil, and 
electric light fittings, and for displaying articles in windows," E. TOWNSEND. 
April 10th. 

8.331. Improvements relating to the regulation of electric arc lamps." 
M. J. I. Weston. (A. de Puydt, Belgium.) April 10th. 


8,333. “A new апа improved switch for use in electric incandescent light- 
ing." J. E. міти, April 10th. 


. 8,830. “Improvements іп, or in connection with, incandescent electric light- 
ing.“ J. E. Змітн, April 10th. 


, 8,310. “Improvements in, or in connection with, incandescent elcctric light- 
ing and electric call bells.” J. E. Suta. April 10th. 


| 8, 341. “Improvements in, or in connection with, means for connecting 
incandescent electric lamps with dry batteries.” J. E. Уміти. April loch. 


8,315. “ Ап improved electric hand lamp for use in coal mines and the like." 
F. J. TunQvAND and J. F. WAKELIN. April 10th. 


8,989. .“ Improvements in electric clock-winding mechanism." А. Тсенк, 
April 10th. (Complete.) 


10 "Improvements in radiators or condensers.” G. LAWRENCE. April 
th. 


8,414. An improvement in or relating to holdors for incandescent electric 
lamps.“ J. Oliver, April 11th. 


8,481. ' Improvements in apparatus for multiplex telegraphy.” H. SCHMITT, 
April llth. 


8.486. Improved means for operating the carriages and controlling me- 
chanism of same of electric telegraphic and similar printing machines." Р. M. 
JUSTICE, (The Rowland Telegraphic Company, United States.) April lith., 
(Complete.) 

а 8,187. “Improvements in transmitting devices for electric telegraphic and 
like apparatus." P. M. Justice. (The Rowland Telegraphic Company, United 
States.) April llth. (Complete.) 

8,503. ‘Improvements in and relating to electrical measuring instruments.” 
C. W. Atkinson, April lith. 


8,520. ''Improvementa in converting electric currents." G. Н. BaiLLik 
April 12th. 


8,548. “Improvements in electric switch fuses.” H. H. Berry, P. F. W 
Simon and E. SRINNER. April 12th, 


8,552. ‘Improvements in or relating to radiators and the like." J. Fat LANER 
and F. J. FacluxEkR. Aprill?th. (Complete.) 


8,557. Improvements in electric motor control systems.” Tue BIT ten 
TromMson-Hovuston Company, Limirep. (J. B. Linn, United States.) April 12th. 
( Complete.) 

8,558. “Improvements in electric motor control systems." THe BRITIan 
TuoxsoN-HocvsroN Company, LiMiTED, (J. B. Linn, United States.) April 12th. 
(Complete, ` 

8.566. Improvements relating to wireless telegraphy.” J. N. MASKELYNE, 
jur. April 12th. 

8,571. An improvement in carbon commutator brushes,” 
AND Co., LIMITED, C. RopaEns, und W. PARKER, April 12th. 


8,592. Improvements in the construction of secondary batteries.“ F. H. 
HADFIELD. April 12th. 


8,596. “ Improvements in rails for electric railways and tramways.” L. P. 
Stakk, April 12th. 


SIEMENS Bros. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 823, High Holborn, W.C., and at Liverpool, price, post free, 9d 
(in stamps), 


LIS 


a 


1000. 


4,818. ''Improvements in electrodes or plates ef electrical aconmulators." E. T. 
Parker. Dated March 14th, 1900. The part of the electrode that is to be coated 
with active material is, without cutting out any metal from the plate, formed 
into a number of parallel bands, transversely corrugated, with the corrugations 
oí any one band interspaced with those of the adjacent bands. The corrugations 
are made by operating upon the plate with a pair of corrugated rolls or a pair of 
corrugated dies, ‘The rolls and dies are made by clamping together a number 
of discs or strips, then cutting corrugations across allof them, then unclamping 
them and arranging them with the corrugations of any one disc or strip inter- 
spaced with those of adjacent discs or strips, and securely fixing them in 
relation to one another. The iuvention also consists in supporting electrodes 
of any construction by means of rods of gluss, ebonite, or the like which pass 
through them, the plates being distanced from each other by washers oí glass, 
ebonite, or the like arranged on the rods. 2 claims. 


4,842. ''Aneleotrio firedamp detector or indicator." W. O. Wood. Dated March 
th, 1900. Diffusion of flredamp into the porous vessel causes a flexible 
diaphragm to complete an electric circuit at the spring contacts to the lamp. 
The clectro-magnet may be included in this circuit, so that when an indication 
is given, its armature is attracted, allowing the contact picce to fall in order to 
complete a second circuit to the lamp, which is thus maintained alight when 
the diaphragm returns to the normal position. The vessel may have a flexible 
membrane ateach end. 8 claims. 


4,885. ‘improvements in electrical Inetruments for measuring current presanre, 
and power in electrio circuits." 6. D. A. Parr. Dated March 15th, 1900. An 
electro-dynamometer, has a pair of aluminium coils, carried by arms of a 
pivoted vertical axle, and provided with connecting wires dipping in mercury 
cups in line with this axle. Anarm of the vertical axle is connected to a tine 
metal strip wound ona pulley on а horizontal sbaft, which is coanected with 
the inner end of an adjustable spiral spring, and carries a pointer in front of a 
scale. The spring tends to return the pointer to zero, and the movable coils 
against two stationary coils in opposition to repulsion between the coils when 
current is passed through them. Тһе movable coils carry а vanein а cup con- 
taining a viscous liquid, to damp oscillations. The movable parts may be 
detained by an arm movable by a milled head. The damping and mercury caps 
have enlarged tops, with tubes extending inward from their openings, to 
render them non- spilling. One of the movable coils may be replaced by a 
balance weight. The instrument may be wound for measuring current, 
pressure or power, The provisional specification, describes the use of a toothed 
segment and pinion in piace of the arm, strip, aud pulley. 3claims. 


4,921. ‘‘improved electrical method for securing regular time Inclocks."" J. Grant. 
Dated March 29tb, 1900. Electric clocks; escape ats. The escapements of 
distant clocks are operated by electro-magnets receiving periodic currents from 
a master clock. ‘Lhe circuit is made uud broken between spring terminals by 
the intermittent revolution of a eain occurring each time along light Пу escapes 
froma wheclinthe master clock, 2 claims. 


4,933. ''Improvements in reg!sfer dials for meters and the like." The British 
Thomson-Houston Company, Limited. Dated March loth, 1900. The apparatus 
where indications are progressively shown through a stationary opening, a 
sereen is provided having an aperture large enough to show only one indica- 
tion, and is moved forward therewith until the next indication is behind the 
stationary Opening, When the sereen is suddenly retracted to expose such next 
indication. Ine invention is applicable to counters having continuous gearing 
especially in electric meters, the power necessary to drive such counters being 
constant, 12 claims. \ 
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MODEL GENERAL CONDITIONS. 


Ir need hardly be said that we heartily welcome any 
attempt to standardise and eyualise the conditions under 
which electrical contracts are carried out. 

. Oar columns have during the past two years pointed out 


a few of the anomalies existing in specifications for plant to 


which electrical manufacturing firms have, by public adver- 
tisement, been invited to tender. These stipulations have in 
many cases been flagrantly unjust, in others perfectly 
ludicrous. Only those of our readers whose business brings 
them into close contact with the requirements of possible 
buyers and their representatives have any real idea as to the 
detrimental effect which this archaic method of procedure 
has upon our commercial prosperity. It may be amusing 
for the purchaser of an article costing possibly 30s. to send 
with his inquiry a long printed document, demanding from 
the seller a promise to pay a penalty of £6 a week if late, but 
it is not business. The same may be said of a number of 
other demands constantly to be met with in specifications 
sent to electrical manufacturers. 

It ів said that the contract for the purchase of one of our 
largest Atlantic liners was contained on one sheet of note- 
paper ; how different it often is with the sale of a few small 
items of electrical goods ! 

It would be an interesting study, but one productive we 
fear of little good, to examine the influence of the personal 
element in the evolution of the modern specification. It is 
enough for our present purpose to take them as they come, 
each differing in phrase if not in substance, and each 
demanding careful examination before the signature of the 
tenderer is attached to the form binding him to obey all its 
stipulations and agree to all its provisions. 

The present is not, however, by any means the first attempt 
to evolve some form of order out of chaos. In other 
industriés, as Mr. Hammond reminded the members of the 
Institution of Electrical Engineers when introducing the 
subject to their notice, steps have been taken which have 
secured practical uniformity in procedure. In our own pro- 
fession four years ago, a Joint Committee appointed by the 
Municipal Electrical Association as representing purchasers, 
and the Electrical Plant Manufacturers’ Association acting 
for contractors, carefully considered the matter, and in 
February, 1898, issued a number of draft clauses, which 
they recommended should be accepted as standard, and 
incorporated in electrical plant contracts. To a large extent 
this proposal failed because the persons principally concerned: 
in drafting specifications, viz., the consulting engineers, were 
not sufficiently represented on the Committee, 

At a later period an attempt has been made by means of 
agreement between the members of one section of the 
industry, viz., the cable makers, to improve matters by 
refusing to accept other than mutually agreed-upon clauses, 
but this has not resulted in securing that uniformity in 
practice which is eminently desirable. 

D 
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Mr. Hammond, who has for many years treated 
the drafting of contract general conditions as à fine 
art, deserves the thanks of the electrical community 
for having urged upon the Council of the Institution 
of Electrical Engineers the claims of their duty in this 
matter. At bis suggestion, in December, 1900, a Com- 
mittce was formed to prepare a draft set of “model” 
clauses for adoption as “ st одага” by the entire industry. 
This Committee, wisely, in our opinion, obtained the 
co-operation of representatives of the Municipal Electrical 
Association, the Electrical Plant Manufacturers’ Association, 
the Cable Makers’ Association, and the Engineering 
Employers’ Federation, so that the result of their labours 
may be taken as in the main acceptable to all parties. We 
think it would have been politic to have also.invited & repre- 
sentative of the Trades Unions to have joined their delibera- 
tions, since it would have helped to create the feeling 
amongst the workers in our manufactories that they were in 
a sense parties to the liabilities of their employers for the 
due performance of their contracta. 

We do not know whether it was the opinion of the Council 
that the present proposals were so near perfection that they 
could be discussed and finally adopted as part of one 
evening's programme. It was, however, clearly evident at 
the meeting of the Institution that the members rightly 
appreciate the important influence these clauses may exert 
upon the future of the industry, and desire that they may 
be fully and frankly discussed. We hope that the facilities 
granted for their further consideration will be made wise use 
of, so that the set of conditions finally adopted may be in 
every way suitable for their purpose. | 

We agree, іп principle, to the greater part of the draft 
before us. It is a real attempt to clearly define the respon- 
sibilities of the contractor, the purchaser and the purchaser’s 
engineer, to hold the balance evenly between the conflicting 
claims of buyer and seller, to provide equitable terms of 
payment, a fair period of free maintenance, and an accept- 
able ratio between total value of contract and security to be 
provided by contractor. The rights of the contractor are 
also safeguarded in respect of penalty for late delivery, and 
he is permitted an unrestricted right of appeal to an inde- 
pendent arbitrator in case of dispute. We do not, however, 
approve of the form in which these principles have been 
embodied. The clauses in many instances appear unneces- 
sarily verbose, the real meaning being hidden in the multi- 
tude of words. It should be possible, by a little rearrangement 
and the free application of the pruning knife, to maintain 
the spirit of the present proposals while greatly simplifying 
the phrasing of the various clauses. 

Ав one of the speakers at the Institution pointed out, the 
draft bears evidence of being rather an adaptation of a set 
of conditions drawn up to meet other requirements than an 
attempt to draft clauses specially to meet the needs of ekc- 
trical contracts. | 

It is along this line that we think the proposed conditions 
may be improved. To render them popular they must be 
clear, and should be terse, and it is surely possible to 
combine these qualifications in such a manner that they may 
meet with the approval of counsel, and so be intelligible, not 
merely to the business, but also to the legal, mind. 

The Committee are doubtless wise in endeavouring to 
climinate from the model set of conditions any stipulations 
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as to labour conditions. These in most cases operate in a 
manner never intended by their promoters. Instead of 
aiding the general distribution of orders over the country, 
such stipulations, if insisted upon, either concentrate work 
in a few localities where local conditions permit of the 
regulations being carried out without unduly enhancing the 
cost of production, or they result in foreign competitors 
being placed at an unfair advantage. We hope that every 
effort will be made to restrict the addition of special labour 
stipulations in public contracts in cases where these con- 
ditions are otherwise adopted. 

The present draft marks in many respects a distinct 
advance, and if it receives from all interested in the 
prosperity of the industry the consideration it deserves, it 
will, when amended in form and adopted by the Institution, 
appeal to a wide circle as claiming attention. If the moral 
influence thus exerted is sufficient to induce those responsible 
for the preparation of engineering specifications to sink, at 
any rate in regard to general conditions, their own indivi- 
duality in their desire for the general well-being, this effort 
may do more than we at present think possible to place 
British commercial prosperity in the position we all wish it 
to occupy. It is just as essential from the commercial side 
of a business to minimise risks where this can be done with- 
out interfering with the rights of the purchaser, as it is from 
the manufacturing standpoint to reduce costa to the lowest 
possible point consistént with good quality and workman- 
ship. The general adoption of fair and equitable general 
conditions would do much to lower the cost of carrying out 
work, inasmuch as it would considerably lessen the risks for 
which provision must be made in fixing prices. 


THE case of the Reason Manufacturing 
Company, Limited v. Moy, of which we 
published a full report last week, raised a simple but very 
interesting point in connection with the validity of a petent. 
The plaintiff company claimed damages for the infringement of 
a patent for boxes for covering electric fuses in such a manner 
that the danger of two fuses being touched at the same time 
was completely avoided. The patentee had adopted (in 
1894) the ingenious plan of placing his two fuse boxes back 
to back so that each of them automatically prevented the 
one being opened when the other was open. Mr. J. G. 
Lorrain, who was called as a witness for the plaintiffs, said 
that down to 1894, he knew of no devices which protected 
persons who were unskilled and careless. The invention 
claimed was a fuse box arranged in such a way as to prevent 
any danger of a short circuit. The defendants, whose 
infringing apparatus was similar to the plaintiffs, maintained 
that the invention in question was not the proper subject 
matter for letters patent. All that the patentee seemed to 
have done was this; he selected the sort of fuse boxes 
which would do, and placed them back to back so close 
together that one could not be opened when the other was 
open. Mr. Justice Byrne found for the plaintiffs. In the 
course of his judgment he said, * fairly used, this invention 
does to my mind obviate what it is desirable to obviate. lt 
is useful, novel and it contains some invention." This case 
is certainly very near the line which patent lawyers draw 
between contrivances which may or may not form the 
subject matter of valid letters patent. Invention,” suid 
Lord Justice Rigby upon one occasion, “ consists in many 
cases of putting together items of common knowledge 
which no one else has ever thought of combiniug." Ine 
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cage under notice, the inventor took a fuse box which was 
known, anda simple device for preventing two adjacent 
cavities being open at the same time, the result being а fuse 
box which constituted a marked improvement on those 
which had been previously known. Simplicity is no answer 
to the statement that a contrivance shows inventive genius. 
In the caseof Vickers v. Siddell, 7 R.P.C. 804, the invention 
consisted of an apparatus composed of a wheel and endless 
chain for turning heavy forgings, the wheel being internally 
toothed, and having a ratchet working in it, by means of 
which the wheel was caused to rotate, and the forging which 
rested in the endless chain could thus be turned from time 
to time to the extent desired. It was admitted that the 
elements were old. Forgings had long reated in an endless 
chain, and the idea of turning such forgings by rotating the 
wheel over which the chain passed was not new, and ratchet 
working in teeth was a well-known device for causing & 
wheel to rotate. But the result of the patentees’ combination 
was а new apparatus of an extremely simple character, which 
possessed the advantage of being easily moved from place to 
place, and applied wherever wanted. The Court of Appeal 
and the House of Lords held that tbis new and useful 
combination of old materials was good subject matter for a 
patent. 


THE: paper on this subject, read by 
Air-spaced Cables. Mr. G. E. Fletcher before the Man- 
chester Section of the Institution of Electrical Engineers, is 
interesting ; it indicates the remarkable progress which the 
use of paper cables is making. The paper also is a good 
example of practical work done in matters of detail. In 
one or two points Mr. Fletcher is not precise, thus. while 
stating that the “ minimum radial depth of the lead sheath- 
ing should be 100 mils. for а five-pair,” he does not state 
to what size conductors this refers; a “ five ”-pair seems a 
somewhat unusual combination and hardly susceptible of a 
good make up. In specifying the electrostatic capacity 
of the wires, the important omission is made of not 
stating whether the values given are for “ wire to 
wire” or “ wire to earth ” capacity ; these values differ very 
materially, and it is most necessary that it should be indicated 
which is meant. It is observed that the mica plates for the 
lightning arresters are stated to be as much as 16 mils. in 
thickness ; this is greater than the thickness (10 mils.) allowed 
by the Postal Telegraph Department, and materially reduces 
the protecting power. Mr. Fletcher condemns the system 
of having the cables drawn into pipes (a system exclusively 
adopted by the Post Office), and advocates the use of trough- 
ing in which the cables are laid. The Post Office, however, 
presumably, does not find the trouble of the lead gaining over 
the wires (in one case stated by Mr. Fletcher thelead sheath is 
said to have gained 18 feet over the conductor); it would appear 
asif Mr. Fletcher’s method of drawing-in were decidedly de- 
fective, or the pipes used were not properly smoothed inside. 
We notice that Mr. Fletcher has experienced the difficulty of 
effectually sealing the leads when changing from open to 
cable work; considerable difficulty in this respect, we 
believe, has always been found, and it is not by any 
means an easy matter to get over it satisfactorily. 


Horsfall Destructors.—A few days ago the foundation 
atone of a new refuse destructor for Taunton was laid by the Mayor 
(Mr. A E. Perkins): It was stated that after exhaustive inquiries 
the Corporation had unanimously deci'ed to adopt the Horsfall 
system, as recommended by Lord Kelvin, and had commenced the 
erection of a four-cell plant, capable of converting 40 tons a day 
into innocuous clinker. 
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PARLIAMENTARY. 


CAVEHILL AND WHITEWELL Tramways BILL. 


Ѕтв SAMUEL Hoare presided on 23rd and 24th ult. over a Select 
Committee of the House of Commons, which inquired into the 
above Bill. 

Mr. Moon, K.C., in opening the case for the company, said that 
the object of the Bill was not the construction of tramways, but the 
electrification of existing tramways of a total length of 31 miles 
running between the terminus of the Belfast Street Tramways 
Company at Chichester Park and Glengounly Gardens out into the 
country. The tramways were authorised in 1881, and were opened 
during the following year. Originally they were entirely in the 
county of Antrim, but now that Belfast had extended its borders a 
portion of the tramways was within the city. In the first instance 
the company were authorised to use mechanical power, and at the 
outset they ran the tramways by steam, but in 1892 the retrograde 
step was taken of working them by horse-power. Now they wished 
to work them by electricity, and the only real opposition came from 
the Belfast Corporation, who maintained that if the line were 
electrified, they ought to have a purchase clause inserted in 
the Bill. Of course, as the Committee were aware, the 
Tramways Act of 1870 did not apply to Ireland, and there 
was no similar provision which was contained in that Act 
applicable to Ireland compelling a tramway company to sell 
their undertaking at practically the price of old iron to the local 
authority. The Belfast Corporation had seized this opportunity to 
ask the Committee to impose a purchase clause, which, if granted, 
would have the effect of altering the general law as applied to 
Ireland. If they were proposing an alteration in the general law 
in the case of a tramway which was seeking power to construct a 
line for the first time, there might be something in the argument of 
the Corporation. But here they sought to have a clause inserted in 
the Bill which would enable them to purchase an undertaking which 
had existed for many years, and for which they would pay merely 
the value of old iron. The company had a right of ownership in 
perpetuity, and it was now sought by the Belfast Corporation to take 
away that right by the insertion of a purchase clause. The fact 
that the tramways were not purchaeeable by the local authority 
really constituted the company’s most valuable asset. The company 
had not to come to Parliament for powers to electrify the line, as 
that was provided for in the original Act. All they asked for was 
power to erect poles for the overhead electrical equipment. The 
electrification of any tramway was a most expensive matter, and 
although he admitted it might be reasonable to give the Corpora- 
tion the right of purchase if the lines in question were to be con- 
tinued to be worked by horse traction, now that the company were 
going to spend a large sum of money for the purpose of bringing 
their undertaking to an efficient state, it did not seem to be 
the occasion for alterirg the conditions under which the original 
powers were granted. A further argument against granting a pur- 
cbase clause lay in the fact that a portion of the tramways was 
outside the boundaries of the Corporation, and they had no powers 
to purchase lines not within their own borough; and therefore it 
might happen that the company would be left with half of the 
system in their hands. If Parliament were to allow the occasion of 
a tramway company applying for powers to electrify their system 
to be seized by the local authority for the purpose of getting a right 
of purchase, the result would be that compauies placed in the same 
position as bis clients, would continue tbe old system of horse 
traction. 

Mr. FITZGERALD, K.C., who represented the Belfast Corporation, 
said he should not attempt to deny that the proposed electrification 
was not desired by the public—his sole point would be that the 
Corporation were entitled to the purchase clause they were seeking. 

Mr. A. NANCE, а director of the company, gave evidence in favour 
of the Bill He said that practically everybody in the district 
wished to bave the tramways worked by electricity. To get over 
the opposition of a few people they would lay the tramways in the 
middle of the roads instead of at the sides. In the days when they 
obtained power to run the tramways with mechanical power, the 
only form of electrical power for tramways was the storage battery 
They now proposed to use the overhead system. They were not in 


a а position to find the necessary capital themselves, but they had 


made a contract with the British Electric Traction Company, who 
bad agreed to construct and fully equip the tramways for electrical 
working. The fact that the tramways were not purchaseable by 
the local authority was a very valuable point with the company in 
raising capital. 

In cross-examination, Wirness said it was true that the Tram- 
ways Company had practically sold itself to the British Electric 
Traction Company. He considered that the electrification of the 
tramways would be a great benefit to the district. The existing 
capital of the company was £15,000, and under the arrangement 
with the Traction Company that was to be turned into 6 per cent. 
preference shares, and an additional £45,000 of capital was to be 
found by the Traction Company, who were also to appoint two 
directors on the board. 

Other local evidence having been given in favour of the scheme, 
Mr. J. S. SELLON, engineer to the British Electric Traction Com- 
pany, said he was acting as engineer for the scheme, and from his 
knowledge of the district he was satisfied that there were no phy- 
sical difficulties in the way of applying electricity to the tramways. 

Sir Danie. Dixon, the Lord Mayor of Belfast, gave evidence 
against the Bill, and said that the Corporation were upanimous on 
the point that, if it was allowed to pass, a purchase clause should 
be inserted. 

Mr. Harrison, K.C., for the Belfast Corporation, said that, 
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althouzh no formal resolution had been passed on the subject, he 
was authorised to say that the Corporation were quite willing to 
give the shareholders in the Tramways Company exactly what the 
British Electric Traction Company were paying for the under- 
taking. The Belfast Street Tramways would become the property 
of the Corporation in 1907, and it was most desirable that there 
should be only one authority for all the tramways in the district. 
There would be the further advantaze that only one power station 
would be necessary for both systems. It could not be suggested 
that there was any pressing necessity for the application of electrical 
traction to the Cavehill and Whitewell lines, and the Corporation 
were ready and willing to bring in a Bill next year to purchase the 
undertaking and work it by electricity. 

Mr. H. LLovp, K.C , replied for the promoters, and said that if the 
Committee adopted the suggestion of the Corporation they would 


be acting very unreasonably. He hoped, therefore, the Committee 


wonld pass the Bill and refuse any purchase clause. 

In the result the Committee found the preamble of the Bill proved. 
Mr. Harrison, K.C., said that the Belfast Corporation would 
take no part in the proceedings relative to the clauses, but would 
reserve their rights for consideration in the House of Lords. 


SCARBOROUGH Tramways. 


Tris Bill incorporates the Scarborough Tramways Company, and 
empowers the company to make aud maintain tramways and to 
execute certain street works in the borough. It came before Mr. 
J. W. Lowther, Chairman of Committees in the House of Commons 
on 24th ult. as an unopposed measure. ` Mr. A. Campbell-Swinton, 
engineer, and the solicitor of the Dill, proved the preamble 
formally. 

Sir CHAN DOS Lrian (the Speaker’s counsel), said there were two 
or three points to which he must draw the chairman’s attention. 
The Corporation wauted to subscribe to the company's scheme, but 
the Local Government Board objected to this unless the clause was 
drafted in a particular form. Such a clause had been agreed upon 
between the parties and Mr. Boyce, representing the Local Govern- 
meut Board. The clause imposed certain restrictions on the Cor- 
poration before they would be allowed to subscribe. 

The CHAIRMAN asked if there had been any other such case this 
session. 

Sir CHANDOS LEIGH replied that there had been very few cases 
of the kind since that of the Hull and Barnsley some years ago. 
The power to subscribe was sought by the Corporation on the 
strength of the Light Railway Act, 1896. 

Mr. LOWTHER, after examiniug the clauses, allowed the Bill to 
pass through the Committce stage, and it will in due course be 
reported for third readiug. 


— 


BIRKENHEAD CORPORATION BILL. 


THE Omnibus Bill of the Birkenhead Corporation came before a 
Select Committee of the House of Commons, presided over by Mr. 
Bell, on 24th ult. ; and the preamble having been found proved, the 
Bill was ordered to be reported to the House for third reading. 
Clause 13 aske for power to supply electrical energy in bulk in 
neighbouring district, and a further clause gives the Corporation 
power to supply electric fittings to consumers, 


SALFORD CORPORATION. 


On 23rd ult. the Salford Corporation Bill came before a Committee 
of the House of Commons, presided over by Mr. Beil. The measure 
was previously before a Committee of the House of Commons 
presided over by Col. Bowles, so far as the tramway clauses were 
concerned, in order that these might be considered along with the 
Manchester Corporation ‘Tramways Bill. The tramways clauses 
were altered by an agreement, and the Bill was reported to the 
House, but recommitted in order that the police and sanitary 
clauses might be dealt with. 
The Committee found the preamble of the Bill proved. 


PRESTON TRAMWAYS. 


A SELECT Committce of the House of Commons, presided over by 
Mr. Bell, on 23rd ult. considered the Preston Corporation Bill, 
which, amongst other things, sought to empower the Corporation to 
construct additional tramways in and adjacent to the borough. 

Mr. GERALD FITZGERALD appeared for the promoters, and ex- 
plained that it was intended to reconstruct the existing tramways, 
and extend the systems by constructing a new tramway in an adja- 
cent township to the borough of Preston. 
were worked by a lease of the Corporation by horse power, and it 
wai proposed to substitute electric traction. The lease expires on 
January Ist, 1904, aud the lessee also worked the other tramways 
in Fulwood. The tramways were at present worked on the 31t. 6 in. 
gauze, but in 1900 the Corporation promoted a Bill, which became 
lav, and amongst other things, altered tbe gauge of 3 ft. 6 in. 
tram ways to a 4 ft. gauge. Since then the 4 ft. 84 in. gauge bad 
become the dominant system. — Blackburn, which was 9 miles away, 
laid to the souti-east of Preston, and the means of communication 
was along the high road. It was thought advisable and desirable 
to join blackburn and Preston by the 4 ft. S3 in. gauge system. 
There were lizht rail vays in progress in the neighbourhood, and the 
Light Railway Commissioners had always laid stress on a standard 


The present tramways ` 


gauge. The motive system to be adopted was the overhead electric 
trolley system. The lines proposed would be 8 miles 2 furlongs 
within the borough, double lines, and 4 miles 7 farlongs single line, 
a total of 13 miles 1 furlong within the borough, and the estimated 
cost of the construction of these lines was £156,764. Outside the 
borough, in the Urban District of Fulwood, aud with the consent of 
the Urban District Council of Fulwood, it was proposed to add 
2 furlongs of double line, and 1 mile 2 furlongs of single 
line at an estimated cost of £14,190. The Fulwood lease expired at 
the same time as the Preston lease. For cara and depots it was 
estimated that £23,320 would be needed, and for generating station 
and transforming apparatus, £25,802, which, with other outlay, 
would make a total estimated expenditure of £290,954. 

After hearing the evidence of Mr. Cookson, the borough engineer, 
the Committee declared the preamble of this part of the Bill 
proved. 


ELECTRIC LIGHTING PROVISIONAL ORDERS (No. 4). 


On 24th ult. Electric Lighting Provisional Orders (No. 4) came 
before the Examiner of the House of Commons for proof 
of compliance with Standing Orders. The Bill confirms the 
following provisional orders granted by the Board of Trade under 
the Electric Lighting Acts, 1882 and 1888 :— 

Aberdare.—Provisional order granted to the Urban District of 
Aberdare, in the County of Glamorgan. The undertakers are 
authorised to charge 10s. for any amount up to 20 units, and for each 
unit over 20, 6d. 

.linble.— Order granted to the Northern Counties Electricity 
Supply Company, Limited, in respect of the Urban District of 
Anible, ia the County of Northumberland. The area scheduled is 
the Urban District of Amble, as constituted at the commence- 


ment of the order. The undertakers may charge 13s. 4d. for any 


amouut of electricity supplied ap to 20 units, and for each unit over 
20 units 8d. 

Dover.—Order granted to the Mayor and Corporation of Dover. 
Clause 4 provides that the Board of Trade shall fix a date for the 
commencement of the order when they are satisfied that the under- 
takers have completed the purchase of the undertaking of the 
Dover Electricity Supply Company, Limited. The authorised 
charges are 11s. 8d. for any amount up to 20 units, and 7d. per unit 
afterwards. 

Frinton-on-Sca.—Order granted to the Frinton-on-Sea and Dis- 
trict Electric Light and Power Company, Limited, in respect of the 
Urban District of Frinton in the County of Essex. The registered 
oftice of the company is 6, Old Jewry, in the City of London. With 
regard to purchase by the local authority, in lieu of the periods of 
42 years and 10 years meutioned in Section 2 of the Electric Light- 
ing Act, 1888, there shall be substituted the periods of 30 years and 
and five years respectively. Тһе undertakers will only not be 
authorised to break up streets for the purpose of laying down new 
distributing mains during the months of July, August and Septem- 
ber in any year. They will bə entitled to charge 118. 8d. for any 
amount up to 20 units, and 7d. per unit afterwards. 

Gillingham.— Provisional order granted to the Urban District 
Council of Gillingham, in the County of Kent. A special provision 
is made protectiog the rights, powers aud privileges of the Con- 
servators of the River Medway. The order will not come into 
force until the Board of Trade is satisfied that the undertakers have 
completed the purchase of the Gillingham part of the Chatbam, 
Rochester and District Electric Lighting Company's undertaking. 
The following charges are scheduled:—(a) Of any amount up to 
20 units 10s., aud for each unit over 20 units 6d.; ог (b) At the 
optiou of the consumer (1) for any amount not exceeding the equi- 
valent of 91 hours of supply at the maximum power which has 
been demanded by him at the rate of 7d per unit, and (2) for any 
further quantity exceeding the equivalent of 91 hours of supply at 
such maximum power at the rate of 3d. per unit. 

Ilindh:ad and Dístrict.—Order granted to John Grover, of East 
Lynn, Finsbury Park, in the County of Middlesex, in respect of 
the parish of Shottermill, and a portion of the parish of Frensham 
in the County of Surrey, and a portion of the parish of Headley in the 
County of Southampton. The powers given by the Order are not 
to be exercised unless the undertaking is transferred to a registered 
company. The authorised charges are 13s. 4d. up to 20 units, and 
8d. per unit afterwards. 

Leadgate.— Provisional Order granted to the Northern Counties 
Electricity Supply Company, Limited, in respect of the Urban 
District of Leadgate in the County of Durham. The authorised 
charges are 11s. 8d. up to 20 units, and 7d. per unit afterwards. 

Leatherhead and District. Order granted to the Leatherhead and 
District Electricity Company, Limited, in respect to the parish of 
Ashtead, in the rural district of Epsom, and the parish of Mickle- 
ham, in the rural district of Dorking, in the County of Surrey. The 
registered office of the company ів 3, Arundel Street, London, М.С. 
Uudertakers will be authorised to charge 13s. 4d. for any amount 
up to 20 units, and beyond that they may charge for any amount 
not exceeding the equivalent of 91 hours of supply at the maximum 
power demauded at the rate of 8d. per unit, or for any amount 
exceeding the equivalent of 91 hours of supply at that maximum 
power at the rate of 4d. per unit. č 

Расу «ton. Order granted to Jules de Meray, Edward Whittred, 
Ilty d Peterson and William Thomas Presslaud, carrying on busiuess 
uuder the name of the Provincial Electrio Supply and Tra-tion 
Company in respect of the Urban District of l'aiguton, in the 
County of Devon. The powers given by the Order are not to be 
exercised unless the uunder:aking is either purchased by the local 
authority, or if not so purchased, trausferred to a registered com- 
pany. Tce local autucrity may exercise the cption of purchase 
Within six mouths by paying the promoters £200. 
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Stanley.—Order granted to the Northern Counties Electricity . 


Supply Company, Limited, in respect of the Urban District of 
Stanley, in the County of Durham. The local authority may at any 
time after the expiration of 10 years, give two years' notice to the 
undertakers to sell at a price equal to the value of the undertaking 
ав а going concern. Failing agreement, the price is to be deter- 
mined by arbitration. The undertakers are entitled to charge (a) 
for private purposes any amount up to 20 unita 11s. 8d., and for 
each unit over 20 units 7d. ; (b) for public purposes for any amount 
up to 20 unite 6s. 8d., and for each unit over 20 units 4d., without 

rejudice to the provisions of Sec. 34 of the schedule to the Electric 
Lighting (Clanses) Act, 1899, as to energy supplied to public lamps. 


CLEETHORPES TRAMWAYS AND LiGaHTING BILL. 


бів R. GoxTEB's Select Committee of the House of Commons on 
22nd and 23rd ult., considered the Cleethorpes Improvement Bill, 
which sought to confer power on the Urban District Council to con- 
struct and work tramways, and make further provision with regard 
to the supply of electricity. Mr. Ram, K.C., Mr. Vesey Knox, and 
Mr. A. M. White, were counsel for the Bill, and there were no 
petitioners against it, although the Home Office and the Local 
Government Board were represented. 

Mr. Ram stated that the tramway proposed commenced at the 
end of the existing tramway (which terminated at the end of the 
existing sea wall), and the proposed tramway was to be carried along 
the sea wall. 


Mr. W.T. Doveras, civil and electrical engineer, stated that the 


sea wall to be constructed would cost £22,300, and the tramway 
extension, £5,000. 

The opposition of the Local Government Board was directed to 
portions of the Bill having no connection with the tramway or elec- 
trical proposals. With regard to the electricity supply, power is 
given to purchase a generating station and plant for the Great 
Grimsby Street Tramways Company. 

The preamble was declared proved so far as the tramway and 
electricity portions were concerned. 


TRE NonrH-EasT LONDON RAILWAY. 


Sia Doucias Fox, engineer to the North-East London line to 
Southgate, explained the construction of the proposed railway, and 
said it was the first intention of the company to have a fireproof foot- 
path 3 ft. wide between the rails. After having heard the evidence of 
Col. Yorke, further consideration had been given to the matter, and 
they proposed to have a second emergency footway for passengers 
if it met with the approval of the Board of Trade. If, as they 
intended, they had a 13 ft. 6 in. tannel, there would be no 
difficulty in having such footways along the whole of the railway. 
The conductor would be carried at the side of the train under the 
emergency platform, so there could be no possibility of shock to 
any of the passengers. In view of the evidence of Col. Yorke, the 
sleepers оп which the lines would be laid would not be creosoted. 
Witness having described the route of the proposed line and the 
various stations, the Committee adjourned till Monday. 


BraDFoRD TRAMWAYS. 


A SELECT Committee of the House of Lords, presided over by Lord 
Pirbright, on 24th and 25th ult., had before them the Bradford 
Corporation Bill which authorises the Corporation to construct 
additional tramways, waterworks, street improvements, &c. The 
propoeals in the Bill were to construct 13 sections of tramways of 
varying lengths, one line of which is nearly 3 miles long, and five 
lines over a milein length. One tramway goes outside the borough 
in the Urban District of Schelf, and by the other parts of the Bill 
the Corporation are authorised to purchase the undertaking of the 
Schelf Corporation. The estimates for tramways were £84,248, and 
£3,000 was also allocated for electrical purposes in connection with 
the tramways. 

The whole of the opposition to the Bill was confined to the water- 
works part, and the Committee found the preamble proved. 


ABERTILLERY ELECTRIO LIGHTING. 


Tre Omnibus Bill of the Abertillery Urban District Council came 
before a Committee of the House of Lords, presided over by Lord 
Pirbright, on 25th ult. Amongst other things sought in the Bill was 
power to make further provision for the supply of electricity. Last 
session the Urban District Council was empowered to supply elec- 
tricity. The estimate of the amount required for the purpose was 
£50,500. 

The whole the opposition was directed to the parts of the Bill 
not connected with electricity, and the Committee found the preamble 
of the Bill proved. | 


Lonpon County Соокси, (Susways ARD Tramways) BILL. 


Ox 23rd ult. a Select Committee of the House of Commons, presided 
-over by Mr. Hobhouse, began the consideration of the above Bill. 

Mr. E. Pollock, K.C., Mr. J. M. Freeman, К.О, and Mr. B. 

Wilkinson appeared for the promoters; Mr. Reader Harris, K.C., 
represented tae Metropolitan District Railway; Mr. Bellews the 
Holborn Borough Council; Mr. Balfour Browne, K.C., and Mr. E. H. 
Lloyd, the Great Northern and Strand Railway Company ;.and Mr. 


Blennerhassett, K.C., and Mr. R. Berkeley, the Westminster City 
Council. ö 

In opening the case, Mr. ERSRNE Porroc& explained the objects 
of the Bill on Wednesday, and stated that the proposal ok the 
County Council was to construct a tramway worked by electricity 
and to be placed in a shallow subway. The line was to commence 


at Theobald's Road, where it would form a junction with the 


existing tramway leased from the Countv Council. It would pro- 
ceed along the level until Southampton Row was reached. "Then it 
would go below the level of the street in a subway varying in depth 
from 3 ft. to a little more, and pass along the site of the proposed 
new thoroughfare from Southampton Row to the Strand. There 
the line would turn towards the Embankment, which it would reach 
near Waterloo Bridge, where it would emerge into the open. The 
County Council were at present owners of 74 miles of tramways out 
of the 115 miles in the whole of the country. They had given 
notice to acquire 16 miles more, and they intended, when the proper 
time arrived, to acquire the remaining 25 miles. Parliament had 
sanctioned a Bill enabling the County Council to apply electricity 
to the working of the tramways, and at no distant date it might be 
anticipated that they would be ableto work the whole of the system 
in London by electricity. The idea of the scheme was borrowed 
from Boston, where they had a shallow tramway five miles long. 
The cost of the tramway would be about £250,000, and the lengch 
of the tramway about #2 mile. With regard to the petitioners, 
the local authorities were asking for protection so far as their 
Streets were concerned, and the railway companies complained of 
competition. He denied that the subway would increase the cost of 
the tube of the Great Northern & Straud Railway Company. 

Mr. Еїт2 MAURICB, chief engineer to the L.C.C., explained the 
works which it was proposed to undertake, and said that the subway 
would take all sewers, pipes and cables. 

In cross-examination, WrrNEss admitted that the tramway, at one 
place on the Embankment, would be only about 3 ft. above the 
Metropolitan Railway, and as it would be an electrically worked 
line, it was, of course, across a railway proposing to use electricity, 
and he did not see any chance of interference with the Metropolitan 
Railway’s works. 

Mr. A. BAKEB, tramways manager of the L.C.C., stated the result 


‘of his visit to America to investigate the working of shallow tram- 


ways there. They thoroughly investigated the working at Boston, 
and he thought it was an exceedingly good system. The success of 
the Boston tramway had been very great. 

Mr. J. A. BAKER, vice-chairman of the Highways Committee of 
the L.C.C. was called, and endorsed all the evidence of the previous 
witness. 8 

Mr. J. H. Riper, electrical engineer to the Council, stated that 
the proposed tramway would be on the conduit system. Cata would 
be single-decked, and the motors would be cased in steel and fire- 
n The tannel would be lighted throughout with incandescent 

mps. 

In cross-examination, WrTNESS said that they would use electrical 
power in the proposed subway of similar voltage to that it was pro- 
posed to use in the Metropolitan District Railway when it was 
electrified. 

On resuming, on 24th ult, Mr. Reaper HARRIS, K.C., opened the 
case on behalf of the District Railway Company. He said he hoped 
the Committee would not pass the preamble of the Bill. If they 
saw fit to do so, however, he hoped they would put in a clause 
stopping the tramway before it debouched on to the Victoria 
Embankment. The idea of the Bill, he thought, was an alarming 
one. It was proposed to make in the middle of the Embankment 
roadway a tramway, and to have a station where the trams would 
arrive, shunt, and depart. It would be laid over where the District 
Railway ran uoder the Embankment, and the additional weight 
upon the girders of the railway would involve great danger. 

Sir J. WorrE Barry, consulting engineer to the Metropolitan 
District Railway, said the company paid £200,000 to the Metro- 
politan Board of Works for the wayleave under the Embankment. 
The railway had been constructed at a cost of £900,000 per mile. 
The placing of the additional weight of the running of the tram- 
cars from 8 to 10 tons each upon the girders of the railway he 
looked upon with great alarm, and he should not be satisfied with 
the safety of the railway under the present construction of girders. 
In his opinion, quite apart from any matter connected with the 
District Railway, the making of a terminus on the Embankment at 
the end of Savoy Street, would be an intolerable nuisance from the 
point of view of the public. | І 

Cross-examined, Witness contended that if the Bill were passed 
the girders of the railway would be strained an additional 2 tons 
per sq. in. by the running of the trams. The only way the railway 
could guard against danger arising from increased weigbt passing 
over the roadway would be by reconstruction, which would be a 
costly matter. 

Mr. PoLLock intimated that in order to meet avy difficulties of 
the railway company, the County Council were willing to go to the 
expense of reconstructing a portion of the railway if necessary. 

Mr. Harris said that would not satisfy the railway company. 

Mr. BLENNERHASSETT, of the Great Northern and Strand Rail- 
way, asked for a clause to be inserted in the Bill preserving the 
rights of the company underthe Act of 1899 in respect of their 
railway under the new street of the Council. 

Mr. BELLEws also asked the Committee for the insertion of 
protective clauses in the Bill under the Brompton and Piccadilly 
Circus Railway Act, 1597. 

The Committee having deliberated in private, the CHAIBMAN 
announced the preamble of the Bill proved. He said the Com- 
mittee thought the District Railway Company, if they desired it, 
should have a protective clause regarding the superstructure of the 
railway where the tramway would cross it. The Committee were 
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willing to put in a saving clause on bebalf of the Great Northern 
and Strand Railway, but in regard to the Holborn Town Council 
they were not prepared to give the clauses. 

The Committee adjourned. 


On 25th ult. the Committee considered a number of clauses sub- 
mitted by the City of Westminster to give the city certain rights 
over alterations of drains and sewers, &c., during construction of 
works. | 

The clauses were rejected, and other clauses having been adjusted, 
the Bill was ordered to be reported to the House. 


TYNESIDE TBAMWAYS. 


A SELECT Committee of the House of Lords, presided over by Lord 
Btanmore, on 25th and 28th ult., considered the Bill promoted by 
the Tyneside Tramways and Tramroads Company for an extersion 
of their existing system. 

Mr. Влгғоов Browne, K.C., who appeared for the promoters, 
said the company was incorporated last year, and promoted a Bill 
for a considerable important tramways and tramroads. 

In reply to the CHAIRMAN, Cor SFL said the distinction between 
a tramway and a tramroad was that the first was ccnstructed on the 
public roads, and the latter on private property. The tramways 
sanctioned last session commenced where Wallsend joined Walker, 
and proceeded through the Tyneside district to North Shields. 
There was also a tramroad from Wallsend to Gosforth. This 
session the proposals were in three separate parts. The first was a 
tramway from Blyth to Bedlington, through Cowpen, and this was 
not opposed. Secondly, they proposed to extend the Gosforth 
tramroad eo that the populous district of Coxlodge could be served ; 
and thirdly, it was proposed to construct a tramway from Gosforth 
to North Gosforth. The opposition of the North-Eastern Railway 
Company had been withdrawn, and the only opposition was that of 
the Newcastle Corporation, who objected to the Gosforth tramroad 
crossing their tramway. Ніз answer to that was that there would 
be no difficulty in having safeguards in the way of sigralling to 
prevent accidents. | 

Evidence was called in favour of the Bill, including Mr. STEPHEN 
SELLON, who stated that he knew cases where one tramway system 
crossed another, and in such cases the Board of Trade always 
made regulations for the stoppage of cars befcre passing over the 
crossing. | 

Local evidence ав to the boon the tramway would be to the 
districts concerned was also given. 

Mr. W. CAIL, a member of the Tramways Committee of the 
Newcastle Corporation, stated that in bis opinion the crossing wonld 
be exceedingly dangerous. 

The ComMITTEE passed the preamble of the Bill without calling 
upon the promoters to reply. 


LoN DON UNITED Tramways BILL. 


Тнв Standing Orders Committee of the House of Lords have 
reported that Standing Orders ought to be dispensed with- in 
respect of the London United Tramways Bill provided that the 
powers to construct Tramways Nos. 1, 2, 3, and 8 be struck out of 
the Bill. These lines are in the area of the London County Council, 
‘who refused consent. 


DARTFORD IMPROVEMENT BILL. 


Sin R. GumTER's Select Committee of the House of Commons last 
week passed the preamble of the Dartford Improvement Bill, 
which, amongst other things, authorises the Urban District Council 
to make further provision with regard to the electric light under- 
taking, and to supply elcctric meters and fittings. 


NORTHUMBERLAND TRAMWAYS. 


Lorp STaNwonE's Select Committee of the House of Lords on 
25th ult. considered the Northumberland Electric Tramways Bil. 

Mr. BaLrour Browne, K.C., represented the promoters, who are 
- the Northern Counties Electricity Supply Company. The object 
of the Bill, he said, was to authorise the construction of tramways 
from Morpeth to Bedlington, from Bebside to Blyth, and from 
Ashington to Newbriggin. The company, which was established in 
1901, had a provisional order for Blyth, and was erecting a gene- 
‘rating station from which to supply electricity in that town. They 
had also provisional orders for the supply of electricity in Morpeth, 
Ashington and Newbiggin. 

As the objectors to the Bill, the North-Eastern Railway Com- 
pany, made no appearance, only formal evidence was called to 
p the preamble, and the Bill was ordered to ke reported to the 

ouse. 


ISLINGTON AND ETSTON RAILWAY. 


THE Standing Orders Committee of the House of Lords have 
decided that the Standing Orders not complied with in respect of 
the petition for additional provisions in the case of the Islington 
and Euston Railway Bill ought to be dispensed with, and leave 
given to the Committee on the Bill to insert the additional pro- 
vision. The provision proposes certain financial arrangements to 
allow of combination with the City and South London Railway 
Company. ` 


М№Мовтн-Елвт LoNroN AND Crry, anD ЇЧовтн-Блвт BUBURBAN 
LINES. — 


Ox 24th ult. Mr. BALTOoB Browne, K.C., in opening the case for the 
above companies, said that last year they were in opposition. At that 
time the North-East London Company had a line to Walthamstow 
in competition with that of the City and North-East Suburban 
Company. The Joint Committee of last year expressed the opinion 
than an extension further north than the North-East London line 
proposed to go would be very desirable, in view more especially of 
the area of land taken by the London County Council for erecting 
workmen's dwellings, and that, therefore, the Walthamstow branch 
was not needed if the line of the City and North-East Suburban 
Company were sanctioned. In order to comply with 
that request of the Joint Committee, the | Walthamstow 
branch was cow withdrawn. The Joint Committee also gave 
it as their opinion that the City and North-East Suburban 
route from the centre of the City along Bishopsgate Street was 
undesirable, and suggested that a better route would be eastwards 
from the City along Leadenhall Street, and then going in a north- 
easterly direction to Victoria Park. They had complied with that 
suggestion also, and the new North-East Suburban line running to 
Chingford took the very route indicated by the Committee. The 
line had also been extended to Southgate past the workmen's 
dwellings which the County Council were erecting at Tottenham. 
because there was a district there which needed a great deal «f 
development. The total length of the City and Suburban line was 154 
miles, only four of which would be tube railway, while the Nori h- 
East London line was 13} miles long, 94 of which would be under- 
ground. The central line from Hammersmith to Charing Cr.+s 
was tbe pivot on which the whole scheme depended for a through 
route from the extreme West to the East of London. 
The Committee then adjourned till Friday. 


On Friday, 25th ult, at the opening of the Committee, Mr. 
C. RAWLINGS, chairman of the Parliamentary Committee of the 
Hammersmith Borough Council, was examined as to the attitude «f 
the Council in respect of the scheme. Не taid that tbe Couucil, 
in giving their support to the amalgamated scheme, were influenced 
by the concessions in the way of road widenings, which the London 
United had agreed to make, and also by the fact that by the amal- 
gamation, the needs of the neighbourhood would be best served. 

Sir EDWARD CLARKE then addressed the Committee on the general 
case for the combined scheme. In the first place, he said he wished 
to repudiate tbe suggestion that there had been any sort of bribe 
offered to the Hammersmith Borough Council to secure their sup- 
port to one of the two competing lines, and that they had been 
ready to accept the highest terms. "The present inquiry would be a 
very costly and elaborate one, and everybody must hope that it 
would result in a scheme being sanctioned which would be a prac- 
tical one, and which would satisfy the requirements laid down by 
Parliamentary Committees in the past. It was of the utmost 
importance that any scheme which proposed to carry passengers 
fiom Hammersmith to the City, and ficuc to the east of London, 
should be a through line, and not a circle. A circle in the centre 
of the metropolis would be & most mischievous thing to establish 
as it would set up a monopoly, and access could only be gained to 
the circle lines by means of confluent junctions. Confluent junc- 
tions were very difficult to arrange, and when made were sources of 
some danger and of inevitable delay. The problem to be solved in 
this case was—that having got the people from the large districts 
outside London to Hammersmith and Shepherd's Bush by tram- 
way—how were they to get them into the City and through to the 
East-end ? As the London United already had control by means 
of its tramways of the passenger traffic to Hammeremith and 
Shepherd's Bush, he submitted that they were more interested than 
anybody else in developing and continuing it straight through to 
the City. He did not think he need say much about the financial 
aspect of the question, as he had no doubt that the Committee would 
have been quite satisfied from the evidence of Mr. Clinton Dawkins 
that the promoters would be able to find the necessary capital. The 
scheme was one of the most complete for the construction of 
tube railways that had come before Parliament. It was pro- 
moted by gentlemen who were best qualified to carry it out; 
its solvency was assured, as was its actual construction. 
It would tap traffic from the Nortb, East, South, and West, and 
carry passengers right through London, and would give such 
facilities in the way of through fares as had never before been 
possible by any company. There would be one board of directors, 
gathered from the various lines, which would secure unity of 
administration, which was a most important thing from the public 
point of view. He submitted that the scheme should be sanctioned 
by their Lordships as one that would best tend to relieve the pres- 
sure and overcrowding that now existed in the central parts of this 
metropolis. 

The CHAIRMAN said he would like to know from Sir E. Clarke 
whether he intended to lay before the Committee a definite scheme 
of administration of the combined railways as presented before the 
Committee. 

Sir E. CLARKE replied that he was given to understand that an 
agreement as to combined management was being prepared, and 
would be laid before their Lordships. | 

Mr. LIITLER, K.C., expressed the opinion tbat counsel should 
have an opportunity of seeing the scheme as early as possible. In 
his opinion it would be impossible to carry out the amalgamated 
&cheme this session from the point of view of procedure. 

Sir E. CLARKE replied that he did not see any difficulty in the- 
matter. lf the Committee allowed the combined scheme to pro- 
ceed, it would be perfectly easy to carry it out in accordance with 
Parliamentary rules. 
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Mr. S. SAMUEL, M.P., for Whitechapel, called on behalf of the 
City & North-East Suburban Railway Company, said he was firmly 
of opinion that the proposed line from the Mansion House to 
Waltbam Abbey would be of great value to the working classes of 
the East-end. | 

Cross-examined, WiTNESS said he was aware that the Great 
Eastern Railway Company had exerted themselves a good deal to 
cope with their increased suburban traffic, but despite that, the 
trains were seriously overcrowded at certain hours in the morning 
and evening. 

The CHAIRMAN remarked that it was important to know whether 
or not the Great Eastern Railway was able to deal with the traffic 
that the proposed new railway hoped to cater for. жо 
Mr. Freeman, K.C., for the Great Eastern Railway, said he 
should be able to satisfy the Committee that his company could 
meet the needs of the traffic, and that there was no justification for 
this канон line, and he should ask the Committee not to sanc- 
tion it. 

Mr. Spencer Charrington, M.P., Mr. D. J. Morgan, M.P., and Mr. 
Claude Hay, M.P., gave similar evidence to that of Mr. Samuel, Mr. 
Hay stating that his own personal experience had thoroughly con- 
vinced him tbat the Great Eastern Railway was quite incapable of 
dealing with the suburban traffic. 

The CHAIRMAN observed that last year the Great Eastern them- 
selves promoted a scheme and that rather conceded the point that 
they themselves were aware of the necessity that existed for 
increased accommodation. 

Mr. FREEMAN said the company had already taken steps to 
relieve the congestion, and were contemplating further action. 

Replying to Lord KNuTsrFonp, Mr. FREEMAN said it was true that 
the Great Eastern Company were not promoting their proposed 
и this session for the reason that they had got something much 

т. 


METROPOLITAN District RariLwaAY BILL. 


À SzLECT Committee of the House of Commons, presided over by 
Mr. H. Hobhouse, on 22nd, 23rd and 24th ult., considered the 
Metropolitan District Railway Bill, which seeks to enable that 
company to work their undertaking by electrical energy, to acquire 
lands, to constitute the railway under their Act of 1897 a separate 
undertaking, to raise further capital, and to confirm the award of 
the Board of Trade as to the system to be used in working by 
electrical power the undertakings of the company and the Metro- 
politan Railway Company. 

Mr, PEMBER, K C., stated the case for the promoters, and said 
that опе of the objects was to lay down certain cables for the supply 
of electricity to the system to enable it to adopt electric traction in 
place of steam. It was proposed to erect a generating station at 
Lots Road, Chelsea, on land acquired from the Chelsea Borough 
Council, and the cables would run by way of Earl's Court R ad, 
Radcliffe Gardens, and Edith Grove to the railway. Part 2 of the 
Bill would give power to acquire land for the purpose of erecting a 
generating station for tae Chelsea Borough Council. Part 3 would 
give powers of working by electric power portions of the London 
апа South- Western Railway between Turnbam Green and Richmond, 
and between Putney Bridge and Wimbledon, the East London 
Railway, and the Hounslow and Metropolitan Railway. It meant 
that inasmuch as the Metropolitan District trains in the ordinary 
way of working would run on certain parts of the South-Western and 
the Hounslow and Metropolitan Railways, therefore it was necessary 
to lay down the requisite apparatus for electricity. The promoters 
had entered into an agreement with the South- Western aud Hounslow 
and Metropolitan Railways. Part 5 provided tbat the guaranteed 
Stock to be issued by the company uuder Sec. ?6 of the Whitechapel 
aud Bow Railway Act, 1900, shall be known as Metropolitan District 
(Bow Extension) second guaranteed stock, and shall rank for 
dividend after the Metropolitan District (Bow Extensioi ) guaranteed 
stock issued under the Whiteehapel and Bow Railway Act, 1898. 
These were matters of administration ouly. Part 5 proposed to 
constitute the deep level railway, authorised by the Metropolitan 
District Railway Act, 1897, or any part thereof into a separate 
undertaking. It was proposed that this line, which would run 
underneath the existing line, should serve as a relief line. In part 
6, various matters were dealt with, including provision for running 
powers over a portion of the London, Tilbury aud Southend Rail- 
way between Campbell Road and Barking, by agreement with that 
company. The only opposition to the Bill was with respect to 
the laying of cables and the extension of time for works. 

Mr. R. W. Perxs, M.P., the chairman of the Metropolitan 
District Railway, was called in favour of the Bill, aud stated tbat 
the financial position of the company was much stronger than it had 
been in the past. Last July they had £1,000,000 subscribed, and 
now а capital of £5,000,000 bad been subscribed to deal with this 
and other schemes. 

Sir ALEXANDER BINNIE gave evidence in favour of the Bill, and 
depre ated thesuggestion tbat the company should be required to 
submit their plans to the London County Council, because all rail- 
way companies were exempt from the London Building Act. ' 

Mr. C. Момво, representing the Kensington Borough Council, 
opposed that portion of the Bill dealing with the cables, and 
objected to the ducts proposed by the company which would form 
two solid masses of concrete 6 ft. by 3 ft. under the road ways. 

Evidence was called from the Kensington Borough Council, and 
suggestions were made that the ducts could be carried under side 
streeta. 

Mr. ¥areman, K.C., for the London County Council, contended 
са 70 8 plans for the generating station should be submitted to the 

uncil. 


After further evidence had been called, the CHAInuax said the 
Committee were prepared to pass the preamble of the Bill, subject 
to certain conditions. While they had no desire to hinder, an 
important public enterprise, they thought, considering the magni- 
tude, novelty, and peculiar character of the proposal to convey this 
mass of cables under the public streets, that the work ought to be 
subject to the supervision of some competent publie authority;:and 
they considered that the most suitable authority in the matter would 
be the Board of Trade. They therefore proposed to insert a proviso 
in the Bill, the substance of which would be that as regarded the 
works authorised in Clause 5, detailed plans, including mode of 
construction and position in the streets should be subject to the 
approval, before actual construction, of the Board of Trade, and 
tbat future enlargements and alterations should also be subject to 
such approval. Also that in giving approval the Board of Trade 
should have regard not only to the safety of the public, but to the 
convenience of the road authority. They did not propose to give the 
London County Council any power to approve the plans for the 
generating station. ; 


Tone RaiLway COMMITTEE. 


On Wednesday, 23rd ult., the Committee re-assembled;. Lord 
Windsor again presided. 

Mr. J. Cuirton RoniNsoN, the general manager of the London 
United Electric Railways, was cross-examined by Mr. LITTLEB, 
K C., on behalf of the District Railway. Replying to questions, 
witness said it would not be possible to arrange throughfares.in 
connection with the Metropolitan and District Railways unless 
those companies reduced their fares to that of the London United. 
He saw no difliculty in running an all-night service, because in the 
larger tunnels any necessary repairs would be able to be executed 
without stopping the trains. | 

Mr. Fraser, M.LC.E., engineer to the London United Tram- 
ways in conjunction with Mr. Clifton Robinson, gave evidence on 
the engineering part of the scheme. He believed they would be 
able to work the entire scheme from one generating station, which 
was to be erected on the banks of the river at Hammersmith. They 
had scheduled land at Battersea Bridge iu case it should be found 
necessary to have a second generating station. The combined 
scheme would offer great economies аз regarded working, aud. as 
regarded advantages to the public іп the way of through and cheap 
fares. К. j ZEN 
Cross-examined by Mr. SRIRESS WILL, K.C., on behalf of the 
Albert Hall proprietors, the WIr N ESS said it was their desire t» 
keep as far as possible from that place. They were, however, 
between the Scylla of the Albert Hall and the Charybdis of the 
Albert Memorial. Their centre line would be about 150 ft. away 
from the Albert Hall, at which point it would be about 75 ft. 
under the surface, and well in the London clay. It would not be 
possible to give the Albert Hall authorities what was known as the 
" Bank of England" clause. By that clause they would have to 
pay compensation for all damage or injury of every description that 
might from time to time arise either during the construction or ig 
the working of the railway. If that was insisted upon, he was 
afraid it would be impossible to raise the necessary capital. ! 

Mr. SHIREsS WILL: It seems evident that as you are so reluctant 
to give my clients the advantage of this compensation clause, you 
must anticipate that the Albert Hall will be damaged ? —No, I do 
not anticipate the slightest damage, but I think the clause quite 
unnecessary. As to whether protection should be given for a 
limited time, that is a matter for the Committee. 

Continuing, WirNEsS said he was aware that the Central London 
Railway Company had given a similar clause, and he should say 
that it made the raising of the capital more difficult than it would 
otherwise have been. He would also object to giving the clause to 
the governors of St. George's Hospital unless it was put upon them 
by the Committee. His reason forthat statement was that the tube 
would be so far away from the Hospital that it could not possibly 
do any harm to the Hospital, but if they gave the clause to опе 
building they would have to give it to others along the route. It 
was a most dangerous clause for a company to undertake, as it lasted 
for all time. He objected to it most strongly, even though it was 
inserted in the City & North-East Suburban Bill for the protection 
of the City & Waterloo Railway. 

Evidence in support of the scheme from the point of view of its 
value in relieving the congestion of the East-end having been given 
by witnesses on behalf of the Shoreditch Borough Council, Mr. 
W. J. Вогт, M.P., gave evidence strongly in support of tbe Bill as 
providing the best route to and from Hammersmith. He attached 
very great importance to the through connections that would be estab- 
lished with the tramway service of the London United at Hammer- 
smith. He did not think it would be in the public interests that 
there should be amalgamation with the Central London Railway 
along the route. They had an example in the case of the South- 
Eastern and Chatham & Dover Companies as to the disastrous 
results that followed amalgamation. He was strongly of opinion 
that there should be healthy competition. 

Cross-examined, Mr. BULL said it was quite true that the 
Hammersmith Borough Council had obtained great concessions from 
the London Uuited Company, which included a considerable 
widening of the Hammersmith Broadway. It was not right to say 
that they bad supported the present scheme because the London 
United were willing to pay them for it; but they supported it 
because it provided the best route. If the Central London had 
acted differently towards Hammersmith years ago, things might have 
been different now. 

Other local evidence having been tendered in favour of the 
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scheme, the case for the London United Company closed, subject 
to Bir Edward Clarke addressing the Committee at a later stage if 


necessary. 


On Monday, April 28th, before proceeding with the evidence, 

the CHAIRMAN stated that the Committee wished to have a 
more complete statement of the estimates of the proposal 
for the line from Hammersmith to Charing Cross and from the 
Mansion House to Waltham Abbey. They also wished to bave a 
statement showing the estimates of the separate lines before the 
amalgamation of the Piccadilly and City, London United Electric 
Railways, North-East London, and the City and North-East 
Suburban Railways. 
Mr. ІлттіЕв, K.C., on behalf of the Brompton and Piccadilly 
Circus Company requested to be furnished with fresh copies of the 
Bill, so that it could be seen exactly what powers were abandoned 
and what retained under the amalgamation. 

Mr. VzsEY Knox promised to give the statements. 

After further consideration Sir Doveras Fox continued his 
evidence, and was сгоєв-ехашіпей by counsel representing the 
various intereste. The original Walthamstow branch of the North- 
East London Company had now, he said, been abaudoned, because 
tbe combination with the City and North-East Suburban Company 
bad made it unnecessary. They were willing to lower the depth of 
their deviation to avoid St. Paul's Cathedral, so as to secure that 
there should be a depth of 20 ft. ofclay; it was intended to 
go under the City and South London Railway at the Monument 
station. Hesaw no difficulty in arranging an exchange station with 
the Central London Railway at Liverpool Street, and he considered 
tbat the extension of the Central London Railway to Liverpool 
Street was the right course to adopt. He admitted with regard to 
the atmospheric condition of the Central London Railway that the 
recent arrangement of allowing trains to churn the impure air was 
not satisfactory, and his view was that the air of the tunnel must 
be changed by the introduction of a fresh current. 

After evidence had been called with regard to the estimated 
value of the land and easements required for the North-East London 
line, the case for this line closed. 

Mr. E. Fox was next examined with regard to the cost of the 
land and easements required for the City aud North-East Suburban 
line, which he estimated at £803,071. 

Mr. Dew, L.C.C., the secretary of the National Association for 
the Extension of Workmen's Trains, expressed the opinion that the 
City and North-Eastern Suburban line, which passed through the 
most crowded districts of London, would be a great boon to the 
community. 

Mr. S. G. Fraser, joint engineer of the City and North-East 
Suburban Railway, explained the proposals which he said had been 
carried out in accordance with the views expressed by the Joint 
Committee which sat last session. The line would go from Leaden- 
hall Street in a north-easterly direction to Victoria Park. It would 
reach Aldgate from Victoria Park by way of Cambridge Road and 
Whitechapel Road, and from Aldgate it would pass under the 
Metropolitan Railway by way of Mark Lane and the Monument, 
and hence to the Mansion House Station at such a level as to form 
a butt end junction with the deep level line of the District Rail- 
way Company. From the City to Victoria Park the railway would 
be a tube, but for the remaining portion, about 113 miles, it would 
be open. The proposed stations were at Mansion House, Monu- 
ment, Mark Lane, Aldgate, St. Mary's (Whitechapel), Bethnal 
Green, Haggerston, Victoria Park, Hackney, Temple Mills, Leyton, 
Lea Bridge Road, Hoe Street (Walthamstow), Forest Road, Higham 
Hill, Chingford Hall, Chingford Green, Gilwell Park, High Beech 
and Waltham Abbey. The total estimated cost of the works and 
Jand was £2,532,998. The cost of the electrical equipment, in- 
cluding the power station, was £900,000. Interest during con- 
struct ion was estimated at £206,000; compensation to District 
Railway, additional works and cost of finance, £361,000; a gross 
total of £4,000,000. 

Replying to counsel for the Metropolitan District Railway Com- 
pany, WITNESS said the originators of the scheme were Waltham- 
stow people, but the chairman of the Metropolitan District 
Railway Company had offered financial support. At that time the 
line was so Jaid out that it would have been a good thing for the 
District Railway. They were in friendly relations with Mr. Perks 
until he refused to co-operate, and then Mr. Morgan camein. They 
were told that they could not rely on the Metropolitan District 
Railway for financial support, and consequently they combined 
with the Piccadilly and City and the London United Railways. 

Other evidence was called in support of this Bill, and the case 
for the promoters was closed. 

Mr. LITTLER, K.C., then opened the case for the Brompton and 
Piccadilly Circus Railway (new lines) Bill, and said that in con- 
nection with his association with the Metropolitan District Railway, 
Mr. Yerkes had been led to consider how certain railways might be 
coupled up and be made of real service to the public. The result 
was that a company was formed with a capital of £5,000, and this 
had been subscribed partly by Mr. Yerkes, partly in England, and 
partly by the Old Colony Company, of Boston. £2,000,900 of the 
amount was subscribed in England. It was not anticipated that 
this capital would be sufficient for ali contemplated schemes, but 
the company had contracted to supply all capital for the extension 
of the lines now before the Committee. All additional capital was 
guaranteed by Messrs. Speyer Bros. on the basis of а commission of 
9 per cent. in shares and 1 per cent. in cash. Now that the Dis- 
trict Railway was to be converted into an electrical railway for all 
practical purposes, it became part of the tube group, and by working 
it as such they would be enabled to have a network of railways from 
Earl's Court to all parts of London. Mr. Littler proceeded to show 
in detail the way in which various parts of London would be served 


by the agreement which had been made for juuctions, &c. With 
regard to the Bill, the total estimated expenditure was £3,827,500, 
and the tota] capital and borrowing powers sought were £4,133,000. 
With regard to the Brompton and Piccadilly Circus Railway iteelf, 
that had already been commenced. The tunnel was 12 ft, but 
should the Committee consider it should be of larger diameter, Mr. 
Yerkes was willing to eularge it and bear the loss. 
The Committee adjourned. 


NEWCASTLE CORPORATION TRAMWAYS. 


On Monday a Select Committee of the House of Lords, presided 
over by Lord Stanmore, commenced the consideration of the New- 
castle-on-Tyne Corporation (Tramways Extension) Bil. Mr. 
Pember, K.C., Mr. Hans Hamilton, and Mr. Ackworth, were counsel 
for the promoters. There was a good deal of opposition, amongst 
the opponents being the Tyneside Tramways and Tramroads Com- 
pany, who were represented by Mr. Balfour Browne, K C., Mr. 
Lewis Coward, K.C., and Mr. E. Shortt. | 
In opening the case, Mr. PEMBEBR said the Corporation proposed 
to extend their tramways along the Union and Welbech Roads to 
Walker, a distance of about 14 miles. There would be 5 miles of 
tramway in Walker, and small extensions into Benwell. With 
respect to the Walker tramways, the Corporation came before 
Parliament in consequence of a pledge given. When the Tyneside 
Tramways and Tramroads Company proposed last year to construct 
tramways in Walker, they were opposed Ly the Newcastle Corpora- 
tion and the District Council of Walker. When the matter was 
before the House of Commons Committee, be (Mr. Pember) stated 
that it had been agreed upon between the Newcastle and Walker 
Councils that tramways should be made in the Jatter district, and 
that the Newcastle Corporation would bring forward a scheme this 
session. The objection of the Tyneside Tramways Company was 
that ifthe Bill passed, there was no compulsion on the Newcastle 
Corporation to construct the tramways. He would point out, how- 
ever, that 16 was unusual to have such compulsory powers in such а 
Bill. Then the Tyneside Company further objected to the period 
of six years being allowed for the construction of tramways, but in 
that again there was nothing unusual. Then the company further 
alleged that a pledge was given that there should be a through 
route provided under the Bill, and that the Newcastle lines should 
be carried to within a few yards of the company’s lines. He 
presumed the wish of the company was to have a physical junction 
with the Newcastle lines so that they might ask for running 
powers over them, but it was not proposed to give them that. 
He submitted that the company had no right to be heard at all. 
Mr. Barrovua Browne, K.C., contended tbat the pledge given was 


that these tramways in Walker should be constructed forthwitb, but 


now all the Bill said was that they should be constructed within six 
years. He maintained that the promoters ought to be compelled to 
commence the work at once, and if they did not do so the Tyneside 
Company shoald be empowered to construct them at the Cor- 
poration’s expense. 

The СомміттЕЕ deliberated in private, and decided that the 
Tyneside Company had a right to be heard; but they dismissed the 
opposition of a number of inhabitants and manufacturers of Walker, 
and also the Wallsend Corporation. 

Mr. W. Cam, chairman of the Tramways Committee of the 
Newcastle Corporation, was then called, and explained in detail 
the different tramways it was proposed to construct. If the Bill 
passed, they would be able to proceed with the construction of the 
tramways forthwith. They hoped to complete the tramways within 
six months. 

In answer to the CHAIRMAN, Mr. Hans HAMILTON eaid the Newcastle 
Corporation were willing to be put under an obligation to complete 
the tramways within a specified period if the period was 
reasonable. 

In reply to questions, WiTNESS said, with the exception of one 
tramway, he thought the whole of thelines in the Bill could be 
completed within 24 years. While tbey would give reasonable 
facilities for passengers to change from the Tyneside Company's 
tramways to the Corporation tramways, they could not give 
running powers to the company in consequence of the rapid service 
in the town and the crowded state of the streets. 

À number of local witnesses were then called in favour of the- 
Bill, and the Committee adjourned. 


LEGAL. 


BRITISH AND FOREIGN LIGHT RATLWA IS SYNDICATE, LIMITED, AND 
ORMSKIRK AND SOUTHPORT LIGHT RaiLWAYS Company, Limir- 
TED, v. THE ELECTRIC TRAMWAYS CONSTRUCTION AND MAIN- 
TENANCE СомгАМҮ, LIMITED. 


In the King's Bench Division on Tuesday, before Mr. Justice 
Bigham, sitting to try commercial causes, a short cauee transferred 
from the Liverpool Registry, in which the British and Foreign Light 
Railways Syndicate, Limited, and the Ormskirk and Southport 
Light Kailways Company, Limited, of 17, Water Street, Liverpool, 
sought to recover £3,500 from the Electric Tramways Construction 
and Maintenance Company, Limited, London, on an alleged con- 
tract, was heard. Mr. Pickford, K.C., and Mr. McConochie appeared 
for the plaintiff companies, and Mr. Hamilton, K.C., and Mr. 
Ashton Cross for the defendants. ` 
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Mr. Proxrorp said the sole question was whether there was or was 
not a contract between the parties. The facts were that the 
plaintiffs obtained a provisional order for the construction of a 
light railway between Ormskirk and Southport, and the defendants, 
plaiotiffs alleged. agreed to purchase from them the benefit of 
the order for 25,00). The order ia question was made by the Light 
Railway Commissioners under the Light Railway Act, 1896, and 
was approved by the Board of Trade on February 21st, 1901. It 
was agreed, plaintiffs said, that £1,000 was to be paid down, £2,500 
within one month from January 30th, 1902, and the balance within 
three months. The matter was arranged by a Mr. Chadwell, an 
engineer, and plaintiffe, at a meeting of the directors of the syndi- 
cate, confirmed the agreement. Plaintiffs said there was a concluded 
bargain, and they therefore brought the action to recover the £3,500 
due. He believed the defence was that there was no concluded 
bargain, and that the words “subject to contract " in the agreement 
prevented it being binding on tbe defendants. He quoted cases 
bearing on the point, and argued that there was a binding contract. 

Mr. HaMirTON, for the defendants, submitted that there was not 
a binding contract, and also quoted cases in support of his con- 
tention. The words "subject to contract," he eaid, protected the 
defendants, as no formal contract was drawn up. 

After considerable legal argument, his Lornpsurp said the defen- 
dants bad made a bargain, and wanted to- shuffle out of it. The 
plaintiffe had an order for the construction of a light railway from 
Ormekirk to Southport to sell, and, in his opinion, the defendants 
bongbt it. It was, in his opinion, a perfectly plain contract, and 
there must be judgment for plaintiffs for £3,500 and costs. Stay of 
execution was granted for 10 days on the usual terms. 


Ѕостн Loxpon ETIECInIC SUPPLY CORPORATION v. BELL. 


At the Lambeth County Court on, Tuesday, before his Honour 
Judge Emden, the hearing of this case, which was to recover 
£l 3з. 4d. for electric current supplied from Augu-t, 1901, to 
December last, and which had been adjourned from April 16th, was 
resumed. : 

. Mr. Нлвавюлукѕ, who appeared for the corporation, said the 

Court would remember that, although the amount sued for was 
small, the point at issue affected some hundreds of cases, besides 
involving the honour of officials. Briefly, Mr. Bell's defence was 
that the words "and this agreement shall be operative under any 
circumstances for a period of not less than three years," were printed 
on his agreement after it wassigned by him. я 

Mr. Wayne, printer, stated he printed the agreement produced. 
There was an order given for 500 copies, but after 100 had been 
delivered an order came by telephone that an important clause had 
been omitted. The words "and this agreement, &c.," were then 
printed on the 400 undelivered copies. 

Mr. HABGREAVES : Was the additional printing put on any agree- 
ments which had been signed ?—Certainly not. The agreements we 
put the clause on had never left our place. 

Mr. CLEMENT, the canvasser who took Mr. Bell’s order, and who 
witnessed his signature, was called. He said he could not swear 
whether the clause in small print about the three years was or was 
not there when Mr. Bell put his name to the document. 

Mr. HznsERT Н. Boyer, secretary of the plaintiff corporation, 
corroborated Mr. Wayre’s evidence. There was no truth in the 
suggestion that the agreement had beeu altered after it was signed. 
The charge which had been made was a most serious accusation 
against himself, and he most emphatically denied it. 

Judge ExDEN said the case was peculiar in several respects. On 
the one hand, Mr. Bell's tenancy would be up before the expiration 
of the three years. On the other hand, the plaintiff corporation 
put iu the fittings free, and it would be only reasonable for them 
to bind the customer fora term. Mr. Bell had already sworn most 
positively that he read the agreement carefully before signing it. 

Miss Maun BELL, defendant's daughter, stated she witnessed her 
father's signature, and was absolutely certain the clause about the 


three years was not on it when he signed. She read the agreement 


carefully, every word of it. 

Judge ExpEN: If I remember rightly, defendant said on the last 
occasion he discontinued the light because he found gas to be better? 
—DEFENDANT: That is so. I could get more light from one 
F than from the whole віх of these — 16 с.р. they call 
them. 

Judge EDEN: That is the sole reason you discontinued the 
supply ?—Yes, I could not get any light. 

Judge Empzn said electric light companies had а bad system 
with respect to agreements, inasmuch as they did not supply a 
counterpart or а copy to the customer. How was а man to carry all 
the clauses of a long agreement in his head ? 

Mr. Boyer re-called, said copies of agreements were «upplied if 
they were asked for. 

Judge Емрем: Why should people have to ask for them? Is 
ош practice the custom of electric light сошрап1‹8?—1 believe 
itis. - 

Judge Empen: Well, it is not a right system of doing business, 
and the sooner it is altered the better. Clearly, the customer is 
entitled to a counterpart or copy of his agreement. 

After some farther discussion, his Honour said: I find in the 
agreement this: " My tenanvy expires day of 2 
In the present case it was September 29th, 1900. In diamond type 
underneath there is the clause about the three years. The two are 
absolutely inconsistent. This is the point: he could not bind him- 
self for three years when his tenancy expired previously. What do 
you say to that, Mr. Hargreaves? 

Mr. Нлкаввлукз : There is ambiguity there, it must be admitted. 


. corporations have. 


Judge Empen: There is more than ambiguity. Have you any- 
thing to say on the point, Mr. Boyer ? i | 
Nr. Воувв: We hoped he would renew his tenancy. 

Judge ExpEN: People do not hope when they sign contracts. 
This shows the lax way of doing business these electric supply 
I am glad I have not to decide whether the 
three years’ clause was or was not оп the agreement when it was 
signed. Ithinkit was there. But, unfortunately, it is in very much 
smaller type than the rest of the document, and is ina place where 
no one would expect to look for such a thing. That was not a proper 
way to insert such an important clause—the most important if it 
were valid iu the whole agreement. But I hold that it is not valid, 
аз а man cannot bind himself for a longer term than his tenancy. 
The саве must, therefore, be diemiseed with costa. 


RarrER v. Norwich ErkcrBIC Tramway Company, LIMITED. 


THIS case on Taesday came before Lord Justices Vaughan-Williama, 
Romer and Mathew in the Court of Appeal. The appeal was by the 
Tramway Company, who asked for judgment or new trial of au 
action heard before Mr. Justice Grantham and a special jury at 
Norwich in February. It raised an important question as to 
the liability of electric tramway companies for accidents resulting 
from horses being frightened by the approach of a car which the 
motor-men had not pulled up to a standstill when signalled todo so 
by the driver of the horse. ` | 

Mr. Witt, K.C., and Mr. F. Low, K.C., appeared for the de- 
fendants ; Mr. Kemp, K.C., and Mr. Inskip for the plaintiff. 

The action was brought by Mr. Daniel E. Rattee, a veterinary 
surgeon, residing near Norwich, to recover damages for personal 
lojuries caused by the alleged negligence of the defendants’ 
servants. The defence was that the accident was unavoidable, and 
that the plaintiff was guilty of contributory negligence in not having 
proper control over his horse. At the trial the jury found for the 
plaintiff, with 4854 damages, to include £104 out-of-pocket 
expenses. The company appealed, contending that there was no 
evidence of negligence on the part of the driverof the tramcar, that 
there had been misdirection on the part of the learned judge, aud 
that the damages were excessive. The facts were, shortly, these: 
the plaintiff was driving to Norwich on April 27th last year, and 
when near Eaton, on the Newmarket Road, he saw а tramcar 200 
or 300 yards away, approaching him. His horse, though generally 
very quiet in harness, did not seem to like the car coming towards 
him, and tbe plaintiff held up his hand and shouted to the motor- 
man to stop. Instead of doing so, the driver sounded his bell 


more and more, and the more he sounded it the more frightened 


did the horse become, until the plaiutiff could no longer hold him. 
The horse and trap collided with the car and the plaintiff was 
thrown out, and was taken unconscious to the Norwich Hospital. 
where it was found he had sustained very serious injuries. His 
front teeth were knocked out, his collar-bone broken, his arm 
fractured in two places, some ribs smashed and his hand terribly 
crushed. To his claim for compensation, based on the ground that 
had the driver stopped the car as he had signalled and called out 
to him to do, the accident would never have occurred. The com- 
pany took up the position that having a statutory right to use the 
road for the purpose of running electric cars on the metals, and 
having given due notice of the approach of the car by sounding the 
bell, they were not liable. 

CouxsEL having been heard for the company, 

Lord Justice VauaHaAN-WiLLIAMS said the appeal must be 
dismissed. The jury found in effect by their verdict that the driver 
of the tramcar disregarded the signals and the cries of the plaintiff 
for him to pull up the car, and that in spite of the plaintiff's 
endeavours to have the car stopped, he nevertheless negligently went 
оа. There was not dispute as to how the accident happened, and the 
question the Court had to decide was whether the driver in pursuing 
such a course of conduct rendered the company liable. The company 
said judgment ought to have been entered for them, and the 
plaintif non-suited, because what they did was doue within the 
powers granted them by the Act of Parliament, which authorised the 
running of the tramcars on these lines. It seemed to him that that 
contention was altogether wrong. The case of a tramway running 
ou a highway was altogether different to that of a railway. In the 
old railway case of Reg v. Prince, it was laid down that there was 
an absolute power given to railways to run their trains on their 
lines, and that such statutory power was not qualified by any 
implied condition. that in the exercise of their statutory powers 
they must not create a nuisance or interfere with the right of the 
public to using the adjacent highway. But the plaintiff's case here 
was not based on an allegation that the tramways were a nuisance 
or dangerous, but that the accident was caused solely because the 
driver of the tramcar did not pull up when he was told to 
do so by the plaintiff. The accident, therefore, was not alleged 


to have been caused by the using of the tramlines by the defen- 


dants, who, in that case, could clearly have sheltered themselves 
from liability by saying they had statutory powers to use them in 
this way. The plaintiff said that the accident was caused because 
the driver did not exercise proper care. The jury agreed with the 
plaintiff, and there was no reason, in his opinion, why the Court 
should interfere with their verdict. The appeal failed. 

Lord Justices Romer and Матне\ gave judgment to the same 
effect. In their opinion there was evidence upon which the jury 
might reasonably tind that the driver of the tramcar was guilty of 
negligence. 

Mr. Kump asked that the damages which had been paid into Com 
might be paid out. 

Mr. Witt objected, intimating that the question was of such vital 
importance to all electric tramway companies throughout the kingcom 
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that. he should advice his clients to appeal to test the question 
whether the statutory powers of a company to run electric trams on 
highways, covered their liability for accidents of this class or not, 
"i ihe same way as similar powers granted to railways protected 
them. 

The Court decided that the money must be paid out to the 
plaintiff, together with the costs of this appeal. 


CORRESPONDENCE. 


Consulting Engineering as a Profession. 


The report of the Committee of the Institution of Elec- 
trical Engineers on the visit to Germany in 1901 states that 
* Tt might almost be said, in fact, that the entire consulting 
work of Germany is carried out by two engineers." It would 
be interesting if some of the members who went on this 
expedition would furnish more information on this point. 

There is one point which you have overlooked in your 
leading article of your issue of May 31st, 1901, viz :—W hy 
is it not considered against professional etiquette for a 
` consulting engineer to be directly interested in private 
colleges devoted to the training of electrical engineers ? Mr. 
Wordingbam, in his book on ©“ Central Electrical Stations,“ 
states that the term consulting engineer “ has been indis- 
crimately used by conscientious engineers, company promoters, 
contractors’ touts, and failures in other branches," As this 
statement has remained unchallenged for so long, may I 
suggest that he would be even more correct if he had added 
another class, viz., touts for private electrical colleges. 

Finally, will those engaged in all other branches remain at 


а disadvantage when trying “to pull the chestnuts out of. 


the fire" with consulting engineers? Many engineers, even 
those with particularly promising careers before them, seem to 
have overcome this difficulty by taking offices in Victoria 
Street. Will this go on indefinitely ? 
| Perplexed. 
| Tramway Linesmen's Duties. 

As a reader of several years’ standing of the ELECTRICAL 
Review, I shall be very glad if you could give in your 
columns the duties of a linesman in connection with the 
overhead lines of electric tramways. | 

I commenced work on electric tramways first as a driller. 
I then was put to rail-bonding. I was then put to pole 
erecting, and fitting both span and bracket arms up. From 
this I was taught wiring, and have been now for several 
years a foreman over all the above work. At the present 
time I am linesman, but there seem to be many different 
duties of a linesman which do not belong to this class. 


Linesman. 


Eleétrie Wiring Methods of To-day; with Special Reference 
D to Conduit Systems. 


We are very greatly interested in Mr. Bathurst's letter 
re the, means of cheapening electric installations by the use 
of only one insulated conductor with an earth return. 

This seems to us to be absolutely the most perfect, method 
of wiring if it becarefully carried out, yet it is almost im- 
possible to use it in practice, since almost every supply cor- 
poration and insurance company (at all events in London) 
hold ор. their hands in horror if such an installation із 
proposed. | 

It seems to us that а metal-clad conductor offers the 
best solution, as this can be easily run, and where required 
on the surface, no harm can result from it being placed in 
casing, and it could also be drawn into steel tubing where 
likely to be damaged. Of course, the contractor should be 
careful to see that perfect continuity is obtained throughout 
the armouring, and also from it to earth in as great a 
number of points as possible. 

We know from practical experience in isolated plant 
installations that snch a system is very little more expensive 
to run than ordinary gas-piping, that there is only one-third 
the usual liability of leakage, and that a leak of any con- 
sequence immediately develops into a short, thereby cutting 
out the faulty portion, The prime cost of such an installa- 
tion would probably average not more than 4s. to 58. per 
point without fittings. 


Could the supply companies be prevailed upon to admit 
it, we are confident that the use of this system would givea 
great impetus to electric lighting, more especially on the 
free wiring (so-called) principle. We should like to seea 
really reliable metal tube with insulated lining which would 
not be damaged by a right-angled bend, and in which an 
uninsulated conductor could be placed with safety. We have 
experimented with ordinary gas and Simplex tube lined with 
two or three sheets of oil-impregnated paper, but have found 
this unreliable at bends, and we also fear that it would be 
short-lived. | | 

Lawrence & Со. 

[A letter from Mr. L. M. Waterhouse is held over until 

next week, owing to its late arrival.—Eps. ELEC. Rev. | 


Wood Casings v. Tubing. | 


Having seen the article entitled “ Electrical Wiring 
Methods" in your recent issue, by Mr. Fred Bathurst, I 
should like to say that the good old wooden casing days are 
by no means retired from the electrical world. I should 
like to point out the good qualities and advantages wood 
casing has over the tube system. | 

There is no method of wiring во cheap and simple, or 
easier to fix ; the wires or cables are always separated from 
each other, and at high voltage are much better separated 
than having them twisted together in a metal tube. With 
wood casing painted, far better insulation tests have been 
obtained than with any metal tube system. I think most 
electrical engineers will admit that a“ laying-in system 
is much better than the “threading or drawing throuvh 
system,” there being less risk of damaging the insulation on 
the cables. 

There are many installations erected on the tube system, 
and if they could be examined there would be found in 
certain places wires put in, such as a 1/18 nesrer 20 or 22 
gauge, this being caused by the strain in dragging througli 
the wires. 

Respecting mecbanical protection in tubing being an 
advantage over wood casing, this can be applied to casing 
simply by making a metal cover, which would cover tle 
front and sides, and be strong enough to resist nails driven 
through. This can be made cheap, and in combination with 
painted casing, makes a sound, durable, cheap and easy 
method of wiring. | 

Another advantage casing has over the tubing system, is 
that no accessories are required beyond screws, whereas in 
tubing a contractor must keep dozens of accessories in stock, 
such as elbows, angles, tees, junction boxes, &c. Fewer 
tools are required in wood casing, in comparison with tubing. 

] wish to say in conclusion that wood casing has stood bv 
the electrical engineer for twenty years, and amongst thou- 
sands of installations there are few faults that can be [оппа 
with it. No system can be made good with bad workman- 
ship. | 
E Installation. 


Reason Manufacturing Company, Limited, v. Ernest 
F. Moy, Limited. 


Referring to your report in last week's issue of the 
REVIEW of the action brought against us by the Reason 
Company for infringement of their patent fuse box, we 
desire to call attention to the fact that the decision will not 
make the slightest difference to our business as manufacturers 
of fuse boxes, 

The learned Judge decided that there was nothing novel 
in the construction of the single-pole boxes themselves ; 
anybody can make them, and mount two boxes on a board, 
so long as they do not place them back to back, so that the 
lids foul one another. No infringement could be suggested 
if the boxes be mounted so that the lids open outwards, that 
is, away from each other, or so that the lids of both boxes 
open in one direction. mE . 

As a matter of fact, although we have supplied many 
thousands of service fuse boxes, it was only by chance that a 
few dozen were sent out mounted up in the manner com- 
plained of as an infringement. 

Notice of appeal against the decision has already been 
given. | 

Ernest F. Moy, Limited, 
E. F. Mov, Managing Director. 
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Much Ado About Nothing. 


We wish to call your attention to your report in last 
week’s ELECTRICAL REVIEW of the liquidation of the firm 
of Mackey, Mackey & Co, Limited, wholesale druggists and 
manufacturing chemists. You will appreciate the gravity 
of your publication, which is manifestly intended to convey 
the impression that the business of Mackey’s Electric Lamp 
Company, Limited, is in liquidation—no other interpretation 
is consistent with publication in the ELECTRICAL REVIEW. 
No liquidation of this company’s business has been proposed 
or contemplated, and, without prejudice to any course we 
may be advised to adopt, we request you to publish a correction 
and withdrawal in your next issue. 


Mackey’s Electric Lamp Company, Limited. 
R. MULLARD, Managing Director. 


Tulip Place, New Church Street, 
Bermondsey, London, S.E. 
April 28th, 1902. 


[The above very courteous communication calls for a 
withdrawal. Forsooth, what shall we withdraw? Our 
statement was absolntely correct, and our correspon- 
dents do not dispute it; the business of Mackey, Mackey 
and Co. is in liquidation, and for the reason that we stated 
last week. We have said nothing whatever regarding 
Mackey’s Electric Lamp Company, Limited, and what we 
have not, said—well, we cannot very well call back. Perhaps 
Mr. Mullard will be so good ав to compare our little notice 
with that which appeared in the London Gazette, April 22nd, 
p. 2714. In regard to the reason for the ‘publication in 
the ELECTRICAL REVIEW, we would add that we do not 
confine our attentions to the business of lamp companies. 
Occasional we think prudent to refer even to manu- 
facturing chemists, especially when we remember that it is not 
so long ago that Messrs. Mackey, Mackey & Co. were trading 
as “ manufacturing chemists and incandescent lamp manu- 
facturers" at Bermondsey. An explanation to correct a 
possible wrong impression we are always ready to insert, but 
our correspondents’ letter appears to have been written in 
haste. We hope, nevertheless, that their statement will 
fnlfil the purpose for which it was intended.—Eps. ELEC. 
Rev. | | 


An Explanation. 


In your last issue you refer, under “ Bankruptcy Pro- 
ceedings," to the application for discharge of Mr. L. J. 
Lawrence, who traded under the style of Lawrence and 
Butcher at this address. 

While this is perfectly correct, it may lead to some false 
impression, and we, therefore, beg to state that Mr. L. J. 
J.awrence is not a member of the present firm, although he 
occupies a responsible position in it. Since his adjudication 
he has twice served in South Africa, and during his absence 
the present firm was formed by his brothers with a view to 
retaining his customers. 

We may say that we have every confidence in the gentle- 
man in question, and that we are convinced that the failure 
would not have occurred but for circumstances which he 
was, through illness, unable to control. We can thoroughly 
rely upon his integrity and business capacity, but feel com- 
pelled to write the foregoing in order that our credit may 
not be endangered under the impression that he is the 
_ proprietor of the present firm. 
| Lawrence & Co. 


5, Stafford Street, Abermarle Street, W. 
| April 28th, 1902. 


CENTRAL STATION Losses. — Will the author of the 
article under the above title (ELECTRICAL Review, March 
28th, p. 535) kindly communicate his address to us ?—Ens. 
Екс. Rey. | 


THE ELECTRICAL REVIEW. 


119. 


BUSINESS NOTES. 


Electrical Wares Exported, | 
WEEE ENDING APRIL 29TH, 1902. 


WSBK ENDING APRIL 30тн,1901. | 
Adelaide...  .. Value £95 | Amsterdam.. .. Value £65- 
Antwerp... Exo. ui .. 14 Auckland Рр as: .. 220 
Bahia. Telg. mat zé 5 51 15 Elec. cable .. . 4,608 
Bombay ` .. oe se . 490 | ы Elec. cars. . 11,061 
*f Teleg. mat. 64 i Bombay * ee ee 
Buenos Ayres... 42 | : Teleg. wire . 108 
alais.. oe oe 30 | Bris ane "P ае ае А 147 
Cape Town T " 288 : Buenos Ayres vs T" . 88 
10 Teleg. mat 2,465 | » Teleg. mat. 250 
ee ee ee ee 147 H Calcutta ae oe ee 664. 
„ Teleg. mat. . . 3, 650 Cape Town.. E "A . 198 
East London. 'Teleg. mat. .. 1,800 E Teleg. mat... 603 
Fremantle .. x - T 72 Colombo .. as as es 23 
Ghent.. va és e: . 120 Copenhagen. Teleg. cable .. 98 
Gibraltar. Teleg. cable .. 140 Durban és as ee 894 
Gigon oe ee ee as oe 622 East London ee ee ee 85 
Hamburg .. zs 5% .. 166 Gothenburg = vs .. 298 
Hong Kong i “> as * 981 Я" Teleg. wire.. Vs 28 
Kobe. Teleg. cable ov .. 9,858 Hamburg .. sa > . 10 
Kure. Teleg. cable Ps . . 2,624 Hong Kong.. 55 7 .. 1,083 
Malta ee oe ee 25 Launceston ee ee ee 95 
Ostend ks e .. 600 Malta Je 2s ... . 106 
Perth .. ix Че is .. 210 Odessa а eis sie -- 90 
Port Elizabeth ee es ee 103 Osaka ee ee ee ee 180 
Rio Janeiro. Teleg. mat. .. 944 Perth.. ©, s ss .. 4,080 
Rotterdam .. Vs T T 21 Port Elizabeth .. aie .. 518 
Bt. John, N.B. Teleg. mat. .. 84 Rangoon .. da ё s 85 
Bt. Petersburg. Teleg. mat. .. 15 Bhanghai .. vs э .. 1M9 
Santos RES 8 " .. 142 Bydney es га .. .. 492 
Shanghai... bs En .. 184 Trinidad. 'Teleg. mat. .. „ 102 
Singapore .. va és . 240 Vera Cruz .. ati es . . 6,101 
ey ee ee ee 
Wellington . ee ee ee 2.091 
Yokohama ee ee ee ee 782 
Total ve £27,376 Total ss £82,792 


Foreign Goods Transhipped. 


Value £15 Bremen. Eleoc.]ghtg.apprts. Value £70 
Calcutta. Elec. lghtg. арргів... 64 
Fremantle. Elec. lghtg.plant 4,896 


Total oe £4,580 
i ` 


Advertising the American.—Sir Richard Tangye 
makes some very true and quite timely utterances in the following 
communication to the Westminster Gazette :—“ We all know that 
the ‘down-east’ Yankee is a master of the art of advertising; for 
him a finely-illustrated page in the advertising section of a journal 
has little attraction, or if he adopts it, it is merely as a blind for a 
far deeper metbod. He despises the aggravating custom of certain 
vendors of wonderful remedies who deceive the unwary by giving 
their announcements the appearance of items of news. The plan 
adopted by the Trust Boss, or the managing man of some great 
syndicate, is a very simple one—he just nobbles his Press, Having 
' nobbled' it, he proceeds to ‘ permeate’ (what а useful word I) the 
whole paper, thus ensuring that the gentle reader shall take it in at 
every pore, until he becomes saturated with the praises of the 
ingenious advertiser's productions. Thesystem is a very clever one, 
but has one great disadvantage to the advertiser—it costs him much 
money. Having thus secured the New World, and finding he has 
still some wares to spare, he casts his eyes across to England with 
her open ports and gullible public, and he wonders how he can 
' permeate' the Press of this country. But while he muses, his hat 
on one side, and his finger on the bump of wonder, lo and behold ! 
the English Press does the trick for him without fee or reward. 
Under protection in America he gets very high prices for his wares, 
and by manufacturing more than is required for home consumption 
reduces the cost to a minimum. This surplus he ships to England 
(and other countries), and the English Press advertises him and his 
wares 'free, gratis, and for nothing, while taking care to charge 
their highest to their own countrymen for their advertisements. 
If an American firm gets an order for, say, a dozen locomotives, the 
English Press raises a perfect hullabaloo about it, and asks what the 
English makers are about. But when the latter get orders for 100 
locomotives (which they often do) not a word is said about it. 

“Then, again, much was said in the English Press about the 


Cape Town. Elec. mat. 


- inferiority of the English exhibits at the late Paris Exhibition. 


We were bid to look with wonder and self-abasement at the gigantic 
exhibits of our German and other competitors. But what are the 
facts? In the first place, Englishmen had their applications for 
space ruthlessly cut down, and for political reasons Germany had 
all she aaked for. Germany exhibited enormous masses of machinery, 
but where is a lot of that machinery now? The makers, to their 
sorrow, know that it lies with crushing weight upon their hands. 
But while these things were being made and exbibited to the gaze 
of an astonished world, English factories were engaged in bond 
Jide contracts for machinery of equal importance, they were being 
enlarged and fitted with modern tools for increased production, and 
have continued in full work ever since. Compare the industrial 
position of England at the present moment with that of Germany— 
prosperity in one case, and utter stagnation in the other. If any 
evidence were wanted of British prosperity one need only look at 
the prospectus of Beyer, Peacock & Co., the world-famous firm of 
locomotive makers. 

“ So Т аш come to the conclusion that the Press of this country, 
which is undoubtedly a wonderful institution, is not omniscient; and 
I would venture to suggest that, having given the Americans such 
splendid gratuitous advertisements, they should now do the same 
for their own countrymen." 


~ 
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Bengal—Nagpur Railway.— The contract for all the 
switchboards required by the above company in connection with 
the electrical equipment of the workshops has been placed with 
Messrs. Kelvin & James White, Limited. 


B. I. W. Contracts,—During the last few days the British 
Insulated Wire Company have received orders from the under- 
mentioned, among others of less importance, viz.:—South Shields 
Corporation, extensions; Brighton Corporation, 1-in. cable ; Salford 
Corporation, high-tension cables for one year; British Electric 
Traction Company, cables for Lye tramways ; Islington Corporation, 
high-tension arc lighting cables; Partick, extensions; Guernrey, 
telephone cable; Coventry, extensions; Blackheath and Greenwich 
Electric Supply Company, extensions; Great Central Railway, 
supply of copper wire for one year; Bexhill, extensions; Bristol, 
eight miles of low-tension power cable; Cleckheaton, extensions. 


Bristo].— Messrs. Lennards, Limited, of Queen's Road, 
Clifton, have erected a new pile of buildings for extensions to their 
boot and leather business, and the electrical installation, which was 
carried out by a local firm, Messrs. J. H. Winter & Co., is said to be 
one of the Jargest ever done in Bristol. Electric lighting, telephoner, 
and electric lifts have been fitted throughout. . 


* Britain at Work.“ This is the title of a magazine 
to be issued fortnightly by Messrs. Cassell & Co., Limited. The 
first number gives well illustrated descriptions of the “ Building of 
a Battleship,” “ Preparing the Land,” “ The Manufacture of Linen," 
„How Coal is Brought from the Pit," and The Manufacture of 
Tobacco." The magazine is issued at 7d. net, and with the first 
number is presented a well executed photogravure of the painting 
by Mr. W. L. Wyllie, A.R.A., “ The Birth of a Titan.” 


Cape Peninsular Lighting Company.—These switch- 
boards, the order for which was lately placed with Messrs. Kelvin 
and James White, Limited, have now been shipped. They 
consist of two switchboards each about 40 ft. long, and capable of 
dealing with the three-phase plant high-tension and low-tension, as 
well as the continuous current plant being installed. 


The Coronation.—We have received from Messrs. Boot 
and Son, Limited, publishers, of 24, Old Bailey, E C., а copy of 
a most interesting little book of about 50 pages (6d.), in which are 
printed the complete ceremonies and procedures observed at the 
Coronation of the Kings and Queens of England. We Lave no 
doubt that this timely little production will have a host of readers. 


The L. C. C. Cars.—In our last issue we referred in some 
detail to the County Council’s contract for electric cars, which had 
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The Manufacture of Electric Trucks.—We under- 
stand that the works which have been put down with British capital 
in this country by the European McGuire Manufacturing Company, 
Limited, are in actual operation, manufacturing car trucks, &c. They 
are situate at Elton Fold, Bury, Lancs., and employ British labour. 
The company bave purchased the rights, designs, and patents of the 
McGuire Manufacturing Company, of Chicago, and are building 
their trucks in England, because it is believed to be advantageous 
to engineers to have trucks built here in order that they may inspect 
them while in course of construction. The Chicago company claim 
to be the oldest builders of motor trucks in the United States, and it 
is from the works there that some trained men bave been brought to 
the works at Elton Fold. Orders for over 700 trucks have been 
carried out in the City of Philadelphia. "There is undoubtedly 
plenty of room for builders of British-made trucks, just as there has 
been shown to be scope for new makers of British-made car bodies 
and motors, and no doubt the McGuire Company will reap a good 
reward for their enterprise. We have received from the company 
c ne of its 1902 catalognes showing some of the many types of trucks 
they are manufacturing, and giving a list of roads in America on 
which the McGuire trucks are doing service. The combination snow 
plough and sweeper, street sprinklers, car heating apparatus, ratchet 
and elastic brake hangers, also starting and regulating apparatus, 
and several types of car fenders are shown. The London offices of 
the company are at 4 and 5, Warwick Court, W.C. 


Search Lights for the Coronation.— Having regard 
to the probable large demand for search lights during the Corona- 
tion illuminations, Mr. G. Braulik, of Upper Thames Street, E.C., 
will hold a large and varied stock of these, which can either be let 
out on hire or bought outright. He also has a stock of his new 
flame arc lamps on hand for illumination purposes. ö 


The Tramways Exhibition, 1902.— We have received 
from the promoters of the Second International Tramways and 
Light Railways Exhibition (the Tramwo and Railway World, 
Amberley House, W.C.), an illustrated brochure which discusses the 
objects and purpose of the Exhibition which opens on July Ist 
next, and gives a list of about 140 firms who have already taken 
space. 


What the British Consuls Have to Say.— Proposed 
Telegroph to Tabora (German East Africa). — Mr. Buchanan, 
Secretary to his Majesty’s Embassy at Berlin, in his report on the 
German colonial estimates for the year 1902, states that the share 
to be borne by the Colonial Government in carrying the Dar-es- 
Salaam— M papwa telegraph line on to Kilimantinde is estimated at 
£84,000, while the cost of continuing the line from Kilimantinde ёо 
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Lonpon County COUNCIL Car. 


been placed with Messrs. Dick, Kerr & Co. We now give drawings 
showing the full particulars of the type of car adopted. 


German Battery Makers’ Cutting Prices.—The 
syndicate of German accumulator makers has been broken up, and 
already а price-cutting war has set ір. Several firms having sent 
out new lists which show a 20 per cent. reduction in prices. 


London, S. W.—Messrs. Cecil Cooper & Co, of South 


Kensington, have completed the mains, services, and installations at 
the St. George's Cbapel and Committee Rooms at St. George's 
Workhouse, Fulham Road, forthe Board of Guardians. The chapel 
is lighted by five-light corona fittings, arranged round the 12 columns. 
Each column is on three switches. The wires are run round the 
stone capital of these columns in asbestos tubing. The sanctuary 
lights are concealed, the reflected light only being seen on the altar. 
No binding of wires had been allowed, each circuit being run in 
separate casings. There are no joints on the installation, all wires 
being looped back to the double-pole distribution board. The mains 
are 19/16 concentric run in 24-in. cast-iron pipes, draw-in pits, 
street boxes, Siemens concentric joints. 


Tabora is to be defrayed exclusively |y the Imperial Telegraph 
Administration. In last year's estimates the Colonial Government's 
share in the cost of bringing the line to Mpapwa was estimated at 
£750, but this sum has since been found to b: quite inadequate for 
the purpose, and has had to be considerably exceeded. The 
Mpapwa telegraph office was opened on November 28th last. The 
total estimated cost of the extension of the Dar-es-Salaam—Mpapwa 
telegraph line to Tabora is £33,500, of which £8,400 are included in 
the colonial estimates as the contribution of the Government of the 
East African Protectorate, while the remaining £30,100 was to be 
provided by the Imperial Telegraph Administration. The decision 
of the Budget Committee to reduce the latter sum to £15,000 has 
been confirmed, and the expenditure of £8,400 by the East African 
Pro ectorate sanctioned. In support of the proposed extension, the 
Government urged the necessity, for administrative purposes, of 
establishing telegraphic communication with the interior, as well 
as the importance of connecting the East African telegraph line 
with the British Cape to Cairo line. 

Electrical Transmission of Power.—Colonel Coëtlogon, his 
Majesty’s Consul at Charleston (U.S. America), in a report received 
at the Foreign Office on March 15th last, comments on the modern 
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system of electrical transmission of power and referring to the water- 
powers of the United States, remarks that good authorities now 
consider that the Southern States present one of the most attractive 
fields in the United States for engineering skill, and the number of 
plautsnow under construction, or in contemplation, bear witness to the 
fact that this has been appreciated. Power, he states, can be readily 
sent from 1 to 10 miles with very little loss, and this renders it possible 
to construct mills at considerable distances from rapids aud falls 
and yet have all the advantages derived from cheap water-power. 
Daring tho past few years not less than 40 water-power plants for 
manufacturing cotton goods, supplying towns with light and street 
railway power, bave been established in Georgia, and the indica- 
tions are that as many more will be required during the next year 
or two. The head waters of the Savannah River, on both the South 
Carolina and Georgia shores, are expected to furnish some thousands 
of horse-power that wil be needed for manufacturing enterprises 
within the next 12 months. It has been estimated that in Georgia 
alone there is probably enough undeveloped water-power now 
available to serve every mill, factory and railway in the State, and 
still leave a large surplus over, and this will apply also, in a more or 
less modified degree, to North and South Carolina, Alabama, and 
Tennessee. Electrical appliances, Colonel Cotlogon thinks, will 
doubtless enable many of these powers to be brought into service. 

Electric Light and Tramways in the Havre Consular District.— 
Vice-Consu! Bax, reporting on the trade of Trouville and Deauville, 
in the Havre Consular district, for the ycar 1901, states that the 
work of lighting the quays, chief streets and public places of both 
Trouville and of Deauville by electri: light was begun during the 
past season. Plans for an electric tramway to serve Trouville, 
Deauville and Touques have been authorised, and a company has 
been formed to work it. Another tramway to connect Honfleur, 
Trouville and eventually Dives is contemplated, but has not yet 
been sanctioned. 

Pigeon Post v. Telegraphic Communication.—Mr. C. H. Harley 
Moseley, Colonial Secretary of Lagos, in his Blue Book of the 
Colony for the financial year 1900—1901, remarks that for various 
reasons of importance to commerce a system of some direct means 
of communication between Lagos and Forcádos was considered a 
pressing necessity. But the financesof the Colony would not justify 
undertaking a subsidy of £3,500 a yearto connect the two places by 
cable, and the construction uf a land wire would mean an expendi- 
ture for building and maintenance that could not at the time be 
. met; therefore proposals were submitted and approved by the 
Secretary of State for the cstablishment of a pigeon post between 
those two places. The training of pigeons was taken in hand by 
Captain Elgee, and, in spite of the many difficulties to be over- 
come, he has been so successful in training birds to fly from stations 
within the Colony and Protectorate, that it is hoped the system will 
be perfected at no distant date. 

The Trieste—Scorcola—Opcina Electric Railway.—Consul H. L. 
Churchill, in a report on the trade and commerce of Trieste for the 
year 1901, referring to the railways and other public works, remarks 
that the electric railway Trieste—Scorcola—Opcina, built by the 
Oesterreichische Union Elektricitüt Gesellschaft is to be extended 
a little over three miles, which will cost about £61,000. ‘This line 
when complete will connect Trieste with the Karst plateau, and will 
be opened during the present year. The railway rises to an altitude 
of neariy 400 yards. Since the introduction into Trieste of the 
electric tramway, which has replaced the old horse Jines, Consul 
Churchill states that an increase of from 50 to 68 per cent. is shown in 
the receipts of the Belgian company which works the tramways of 
Trieste. An electric establishment —'' Gesellschaft für Elektrische 
Industrie — Consul Churchill reports has been founded at Ragusa 
(Dalmatia). 

Consul Ross in his report on the trade and commerce of the 
Consular District of Buenos Ayres for the year 1901, states that 
there is a steadily increasing demand for all manner of electric 
appliances for domestic use, such as lifte, automatic and otherwise, 
fans and ventilators, and also for electric tramway rolling stock 
and installations. All the streets in the centre of the town of 
Buenos Ayres, Mr. Ross states, are supplied with electric light. 
They are well lit on ordinary occasions at night, and are brilliantly 
illuminated at carnivals or on any special anniversary. Many of the 
private houses and offices are fitted with electric light and fans. 
There is a complete network of tram lines all over the town, and, 
he states, all the cars on them will shortly be run entirely by elec- 
tricity. At present 62 miles are thus worked out of the 268 miles 
of tram lines, and the conversion from horse to electric traction is 
going on rapidly. The passengers carried by the electric lines last 
year. numbered 30,088,803; by the horse lines, 95,436,151. Every 
building used for offices or residentia! flats of any pretension has an 
automatic lift of the most modern type running day and night. 

Telegraphs in the Argentine Repullic.—There are 24,480 miles of 
telegraph linesin the Argentine Republic, and of these 11,400 miles 
belong to the Government. The gross revenue from the Govern- 
ment telegraphs in 1899—the last year of which record has been 
published—Consul Ross states, was £108,333. The telegraph 
system, he remarks, is far from complete, but is being steadily 
extended to reach the outlying portions of the Republic. 

A grain elevator—worked by electricity—and store capable of 
containing 130,000 tons of grain is being constructed alongside 
No. 2 dock at Buenos Ayres by two of the railway companies, and 
it will be fitted in the most modern style. 


Catalogues,—We have received from the Simplex Steel 
Conduit Company, Limited, of Bucklersbury, E.C., a small price 
list such as they are circulating to show the suitability of their 
“ Simplex " wiring system for Coronation illumination devices and 
fittings. i 


Mr. Arthur Koppel, of Clement's Lane, E.C., has sent us an illus- 
trated circular of his patent electric tramways for industrial 
factories, mines and contractors’ purpcses, of which a number are 
now іп operation in different parts of the world. He also makes a 
speciality of standard gauge electric shunting locomotives and 
electric mining locomotives for underground working. 

Messrs. Holden & Rrooke, Limited, bave issued a little pamphlet 
titled “ Last Year's Record,” in wbich they give a few selected 
photographs of work connected with steam-power plant specialities 
carried out by them during 1901. 

The Berliner Telephone Manufacturing Company, of Queen 
Victoria Street, E.C., have sent us a number of lists of their 


- magneto - generators, belle, automatic inter-communication tele- 


phones, twencen telephones, also multiple telephone cable for inter- 
communication. ° 

A small hanging card is being sent out by the Rankine Patent 
Feed Water Filter Company, Limited, of Water Street, Liverpool, 
showing an illustration of their compound-type double filtration. 
The back of the card gives a list of electrical plants in thisand other 
countries in which the Ranki 1e filters are employed. 

Messrs. J. Halden & Co, of 5, Albert Square, Manchester, have 
sent us a copy of their illustrated list of theodolites, levels, and sur- 
veyor's materials. A separate sheet shows their new railway per- 
manent-way gauge invented by Mr. H. Footner for the use of 
engineers and inspectors requiring an accurate instrument for such 
work. It consists of a light polished mahogany bar, with steel 
fittings and countersunk level. The gauge is formed by two rigid 
metal projections, one of which is fixed, and the other adjustable, 
fitted with a finely divided scale. The fixed projection, when not 
in use, may be folded. In obtaining the super-elevation of the rail, 
a swivel pin is provided, upon which is marked a scale reading to 
ith of an inch. When the pin is not required it may be folded 
inside the woodwork of the gauge. The adjustable gauge will be 
found most useful, as it is often required to take accurate gaugings 
through points and crossings, and on sharp curves where the gauge 
should be either tight or slack. 


Bankruptcy Proceedings,—On May 15th, at Carey 
Street, the application for discharge of Mr. J. G. M. Hilton, electrician, 
of Trafalgar Works, Bow Common Lane, London, is to be heard. 


Dissolutions and Liquidations. — Creditors of the 
British Electric Meter Company must send particulars of debts, &c., 
to the liquidator, Mr. F. S. Springett, 1464, Queen Victoria Street, 
E.C., by June 10th. 

Messrs. D. Wilson, and J. W. and R. Graham (Wilson, Graham 
and Co., electrical engineers, Faraday Works, Huddersfield), have 
dissolved partnership. The Messrs. Graham will attend to 
debts, &c. 

Mr. H. E. Abbott, 5, Fenwick Street Liverpool, was on April 8th 
appointed liquidator, with a committee of inspection, in the Elec- 
trical Regulating and Lighting Syndicate, Limited. 

The Auto Electro Feed. Water Purifier Company meets at Wolver- 
hampton on May 3186 to hear au account of the winding up from 
the liquidator, Mr. Н. P. Smith. — 

Messrs. A. Н. Durtnall and R. Pries (Durtuall & Pries, electrical 
engineers, 82, Bunhill Row, E.C.), have dissolved partnership. Mr. 
Pries will continue the business and attend to debts. 

The Court has appointed Mr. Frank Hyland, liquidator of the 
business of Charles Bright & Co. 

Notice of release on March 24th, of the liquidator (Mr. P. W. 
Northey) in the Epstein Electric Accumulator Company, Limited, 
appeared in the London Gazette on 25th ult. 


Books Received.—“ The Testing Arrangements of the 
British Fire Prevention Committee." London: The British Fire 
Prevention Committee, 1902. 2s. 6d. 

" Physics for High School Students," by H. S. Carhart and H. N. 
Chute. Boston: Allyn & Bacon, 1902. 

" Science Abstracts," April 25th, No. 52. London: The Fielden 
Publishing Company, Limited. 2s. 

“ Dynamos, Alternators and Transformers,” by Gisbert Kapp. 
London- Biggs & ('o. 10s. Od. 

“The New Volumes of the Encyclopedia Britannica," Vol. I. 
(Advance Sheets). l.ondon: The Times. 


Installation Work.—Messrs. C. E. & H. M. Peel, 


electrical engineers, Swansea, have received instructions from Col. 
Napier Miles, M.V.O., Malmesbury, to lay down electric generating 
plant at his mansion house to supply current to some 400 electric 
lights; the motive power will be oil. They will also instal electric 
motors for pumping and other domestic purposes. Amongst the 
work recently carried out by this firm may be mentioned the 
electric lighting of the new post office at Swansea —400 16-c.P. lamps 
—also a large factory in the Swansea Valley, where the motive 
power is water. 


Trade Announcements.—Mr. C. W. Webster, of 69, 
Westgate, Bradford, notifies that be is continuing business as elec- 
trical engineer at the above address, and having retired from his 
old firm of Rhodes & Webster, һе has now no further connection 
with any persons trading under that name. Не is open to receive 
the latest catalogues aud net prices from suppliers of electrical 
goods. 

Messrs. Elliott Brothers announce that their London office 
and showroom have just been removed from 101, St. Martin's 
Lane, to new premises at 36, Leicester Square, W.C. 
The telegraphic address and telephone number will remain as 
heretofore. 

Mr. J. Pallar Phibbs, M.I E. E., informs us that owing to his 
taking up a position in Messrs. J. Pullar & Sons’ works (Pullars 
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Dyeworks, Perth), he is?relinquishing his connection with his Con- 
tinental firms, Messrs. Geoffroy &%!Delore, cable. manufacturers; 
Me:srs. Bergmann's Electrical Works; Messrs. Carels Fréree, 
Sulzer engine builders’; and the High-speed Engine Company, of 
Liége, Belgium. Mr. Pullar Phibbs’s new address will be Muirton 
Bank, Perth, Scotland. 

Messrs. Moores, Farrell & Co., manufacturing electrical engineers, 
have, owing to increased business, removed to more commodious 
premises at Mynshull’s House, Victoria Street, Manchester, where 
they will shortly have a large and varied display of electri: al 
fittings, electroliers, &c., brass and copper, and oxydised silver. 

The City and Suburban Electric Carriage Company ask that 
henceforth all letters and other communications be addressed to the 
head office, Niagara, York Street, Westminster, S.W. 


Change of Address,— The British Thomson-Houston 
Company, Limited, have removed their Irish office from 21, Lincoln 
Place, Dublin, to Belfast — No. 9, Donegal Square, West. 


ELECTRIC LIGHT AND POWER NOTES. 


Barnstaple.—The T.C. has instructed the clerk to take 
steps to raise the loan of £21,000 for electric lighting purposes. 


Bath.—The committee appointed to inquire into the 
matter has drawn up a report which will be submitted to the City 
Council at their next meeting. In the tender of the Standard 
Electric Tramways, Limited, the offer is to lease the works for the 
term of the tramways concession. This concession is in perpetuity, 
subject to the right of the local authority to purchase at the end of 
32 years. Inthe other tender the offer is to lease till tbe expiration 
of the period of the last loan obtained by the authority for the 
undertaking, but with the provision that the Council may determine 
the lease at the expiration of 10 years “проп payment of a sum 
equal to 15 per cent. on the whole of the capital expended upon the 
undertaking.” Under both tenders, the control of capital expended, 
and the management of the undertaking, would pass out of tke 
hands of the Council. The committee does not think it would be 
wise for the Council to part with its control and management for so 
long а period as 32 years, and therefore does not advise the accept- 
ance of the tender of the Standard Electric Tramways, Limited. 
The other tender provides for the resumption of control by the 
Council at the expiration cf 10 years, but only upon payment of a 
sum which would almost certainly exceed £20,000, that is at tbe 
rate of £2,000 for every year which the company holds the works. 
Having regard to the increasing returns which the undertaking 
shows even under the present very adverse conditions, the com- 
mittee does not think it is possible that in 10 years’ time the charge 
upon the rates would approach any such sum, and therefore recom- 
mends that the thanks of the Council be given to the companies for 
their tenders, but that the Council retains the works under its own 
control, and that for the remainder of this year the Joint Electric 
Light Sub-Committee continue to carry on the work of the under- 
taking and report direct to the authority. 


Beverley.—Colonel W. Langton Coke, L.G.B. inspector, 
has held an inquiry iuto the application of the Corporation for per- 
mission to borrow a sum of £15,000 for the laying down of electric 
light in the borough. 


Canterbury.—The report of the third year’s working of 
the electricity undertaking shows the number of consumers con- 
nected to be 343, as against 259 last year, while the number of 
public Jamps connected is 12 arc and 359 incandescent lamps. The 
revenue account shows a gross surplus for the year of £2,602 6s. 3d., 
against £1,885 14s. 9d. in 1901. This surplus is applied to repay- 
ment of capital, £854 16s. 4d, and interest £1,016 15s. 8d., and 
leaves, with the balance brought forward last year of £419 108. 5d., 
a sum of £1,160 4e. 8d. to be dealt with. 


Cardiff. — The L. G. B. has granted the T.C.’s application 
for power to borrow £21,000 for extensions at the electric lighting 
works. On Wednesday it transpired that the workiry profit last 
year was £1,023, calculated at 7 per cent. return on capital. 


Cheshire and Staffordshire.—At a meeting of the 
Winsford U.D.C. last week, a letter from Messrs. Rowcliffe & Co., 
solicitors, Manchester, was read, intimating that they intended to 
apply, on behalf of au influential syndicate, for Parliamentary 
powers to erect electric generating stations and lay mains for the 
supply of electricity throughout a district comprising the County of 
Cheshire and the northern part of Stafford. The chief object of 
the company was to supply electricity for power purposes. Though 
they would be prepared to supply local authorities with electricity 
in bulk for lighting and other purposes within their own areas, at 
cheaper rates than they could produce it themselves, the compary's 
business would lie in other directions, hitherto practically untouched 
by local authorities. 


Cresswell.—The L.G.B. has held an inquiry into an 
application of the P.C. for leave to borrow £650 for electric lighting 
purposes, the latter having agreed with the Bolsover Colliery Com- 
pany to light the village with 68 lamps of 32 cp. at the rate of 
£2 10s. per lamp per annum. The mains will be cverhead, 
19,000 yards ione, and the lamps will be 100 yards apart. 


Farnham.— The U.D.C. has assented to Mr. Graver's 
application for an electric lighting order for Hindhead. 


Dartmouth.—The T.C. has decided to seal the contract 
with the Urban Electric Supply Company to light the town for 10 
years at £364 per annum. 


Cowes,—The D.C. has resolved that the draft prov. 
order of the Isle of Wight Electric Light and Power Company and 
the draft agreement between tbc Council and the company be 
approved. The purchase clause gives the Council power to buy the 
undertaking at the end of 14 years, and the company will, if 
required by the Council to do so, eupply electricity for the public 
lamps at 3d. per unit. 


Devonport.—The electricity supply undertaking was 
inaugurated by the Corporation on Monday. 


East Barnet.—The U.D.C. bas adopted a lighting 


scheme, which includes a dust destructor. The estimated cost is 
£13,729. 


Edinburgh.—The E.L. Committee of the T.C. has 
resolved that electric energy should be supplied at specially reduced 
rates for purposes of illumination on the occasion of the Coronation 
celebrations. . 


Glasgow.—The arrangement between the Tramways and 
T ighting Departments of the Corporation, as published in our April 18 
issue, were confirmed at the Council meeting on 17th ult A con- 
siderable amount of heat was shown in the debate. In moving the 
adoption of the minutes, the acting convener of the tramways, Mr. 
Hugh Alexander, deprecated Bailie Maclay's reference to his 
department in moving the adoption of the joint minute. They had 
supertiuous power, as he, Bailie Maclay, called it, because they 
contemplated running 600 to 800 cars when tbe service was com- 
plete, i e., when the extensions to Clydebank, Paisley Boundary, 
&c., were finished. At present, they had some 400 cars running, 
aod it would be some five years at least before the maximum power 
could be required. The agreement between the two departments 
would be for three years. The two departments were mutually 
helping one another; for the lighting department to meet the next 
winter's demand, would require to spend some £30,000, so that he was 
of opinion that to speak thus was to take advantage of the tramways 
department. Another councillor moved that an inquiry should be 
instituted on the pont why there wer; two departments when thera 
was no necess ty for more than one. This motion was seconded, 
but was later withdrawn on account of there being no time to spare, 
as next wintet's arrangements must be completed at once.—Bailie 
Stevenson supported the minutes, and pointed out that the Light- 
ing Committee were paying dearly for the current at 144. per unit. 
He was sorry there minutes exposed gross mismanagement in the 
tramways department. Why,“ he asked, was this enormous 
amount of machinery in excess of requirements, amounting to 
£250,000, installed?” Bailie Stevenson suggested that an inquiry 
into the whole working and position of the two departments 
should be held, and notice was given to this effect.— Mr. Bart con- 
sidered the arrangement very fair to both departments, and, aft.r 
farther discussion, the minutes were adopted. 


Kingston-on-Thames.—The Corporation has decided 


to proceed with its electric light extensions as approved by the 


Local Government Board in March, 1901, in spite of the adverse 


vote and criticism at the recent ratepayers’ meeting. At the 
Council meeting on Tuesday evening, Mr. J. E. Edgcome, the 
borough electrical engineer, was invited to explain the position of 
affairs, though it should be said that he was not appointed until 
after the works were started. Mr. Edgcome said that it was ошу 
fair to Mr. A. H. Preece to remind the Council that the system 


which he originally advised—low-tension alternators—was perfectly 


proper under the then existing Board of Trade regulations, so that 
it ought not to be put abroad that he had advised the Corporation 
wrongly. At the same meeting it was reported that during the last 
six months an economy of £800 had been effected at the works by 
the introduction of an economiser and a condenser, aided by the 
decreased cost of coal. 

The Corporation are now prepared to assist consumers in wiring 
the premises. The work may be done by any firm, subject to the 
approval of details by the Lighting Committee. Repayment can 
extend over five years at a charge of 2 per cent. on the outlay. 


King William's Town, Cape Colony.—4All the shar s 
of the newly-formed local electric lighting company have been 
taken up. 


Lighting of Hotel Metropole, Dublin.—Last week, 
before Mr. Justice Madden and a special jury, the case of 
Kidmundson’s Furnishing and Engineering Company, Limited, v. 
Metropole Hotels Company, Limited, was concluded. The 
plaintiffs sought to recover the sum of £253 12s. Gd. for goods sold 
and delivered to the defendant company, for work and labour done, 
and electric lamps and energy supplied to defendants’ hotel. An 
agreement dated March 16th, 1900, was relied on by tha defendants, 
by which it was alleged that the plaintiffs had agreed to carry ont 
the work for the sum of £123 10s., which they paid to the plaintiffs. 
For repairs to restaurant sign, cigar depot sign, aud lift lights, the 
defendants paid into Court the sum of £12 14s. and they also 
lodged £30 to cover any other claim the plaintiffs might have. The 
jury found for the plaintiffs for £35 over and above the amount 
£30 lodged in Court. 


Market Drayton,—The Parish Council has cordially 


approved of the application of a local company for electrie lighting 
powers, | 
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Llangollen.— The U. D. C. has resolved to approve of the 
agreement with Mr. Bremner Smith, of Oswestry, for the supply 
of electricity in the district. The agreement provides that Mr. 
Smith shallpay the cost of procuring the prov. order and 2 per 
cent. per annum on the net profits; that the charge for energy for 
public lighting shall be 3d. per unit, certain streets to be lighted 


with electricity ; and that the Council shall have the option of pur- ' 


chase after 10 years at intervals of five yeara. 


London.— WoorwicH. — The L. C. C. has granted the 
application of the B.C. for a loan of £5,600 for the purchase of the 
Eltham portion of the works of the Blackheath and Greenwich 
District Electric Light Company, Limited. 

The B.C., on the report of Mr. Spencer Hawes, has resolved 
that the purchase price of the Eltham portion of the Blackheath 
and Greenwich Electric Light Company's undertaking shall be 
£5,600, which the company agree to. The capital expenditure is 
agreed at £2,100, and the balance is computed on the value of work 
already done at Eltham. 


Manchester.—A meeting of the Electricity Committee 
of the City Council was held last week, and the annual estimates con- 
eidered. They showed on revenue account a probable expenditure 
of £175,459, as against anticipated receipts amounting to £166,447, 
leaving a balance of £9,012 as estimated loss, which loss it is pro- 
posed to meet out of the reserve fund. Last year's working on 
revenue account showed a surplus balance of £6,300 which has been 
carried to the reserve fund. During the year ended March 31st, 
1903, it is estimated that £875,799 will be expended on capital 
account, including £21,010 at Dickinson Street, £55,394 at Bloom 
Street, £463,705 at Stuart Street, £211,295 upon distributing 
stations, and £119,400 on mains. The estimated loss on the 
working of the department is principally caused by the great ex- 
penditure of capital during the past year at the Stuart Street works, 
the 20 odd sub-stations, and the enormous number of cables required. 
The expenditure of the department on capital account this year has 
been between £700,000 and £800,000. Provision of electricity for 
the tramways has, of course, caused the outlay of great sums. It 
follows that а laige sum is required to pay interest and sinking fund, 
the amount in this respect reaching £70,000. 


South Wales.—A joint meeting of sub-committees of the 
Neath and Aberavon District Councils was held last week, 
when the question of supplying the district with electrical power 
for lighting and other purposes was discussed. Mr. Edmund 
Hill, mansger of the South Wales Electrical Power Distribution 
Company, was present, and the committees agreed to recommend 
to their respective councils that energy should be supplied by this 
company. 


Spain.— A large plant is being put down by La Compania 
Union Industrial Minera, of Linares, to utilise the water-power of 
the river Guadalquiver, at Batan de da Fuente, in the generation of 
electrical energy for lighting and pove purposes at Villa del Rid, 
Canete, Marmolejo, Montoro, and Bugalance. The generating plant 
will comprise three large Schuckert three-phase alternators, driven 
by three 250-н.р. turbines. 


Stirling.—The Lighting Committee, not content with 
lighting the main thoroughfares with arc lamps, is now invading 
the side streets, which were formerly given over to the mercy of the 
gas company, and is giving a very superior illumination at practi- 
cally the same cost as that of the old light. The system adopted is 
that of the Improved Electric Glow Lamp Company, and such gcod 
resilta have been obtained, that Mr. Hanson and bis staff will 
probably be kept busy through the summer, converting the remain- 
ing gas street lamps. 


Swindon.—The Board of Guardians has resolved that 
Mr. G. R. Peers, electrical engineer, of Manchester, be engaged at a 
fee of £10 guineas to advise as to the advisability of lighting the 
workhouse by electricity. 


Tynemouth.—The T.C. has resolved to apply for sanc- 
tion to borrow £8,000 owing to the extensions now necessary at 
the electric power station, in addition to the £23,000 already 
applied for. : 


Wrexham.—-Attention having been drawn to the necessity 
for the removal of certain lengths of lead-covered cable in the 
lighting system of the Wrexham Corporation, the St. Helens Cable 
Company, who supplied the cables, have written to the Press stating 
the facts of the case. It appears that the lead covering of the 
cables in places became damaged by electrolysis caused through the 
faulty suspension of the arc lamps, for which the company say they 
were not responsible. They, bowever, agreed to take out about 
£300 worth of the damaged cable, and are replacing the damaged 
lengths by their non-lead covered patent dialite cable, with the 
approval of the consulting engineer. 


ELECTRIC TRACTION NOTES. 


Beckenham.—The U. D.C. is circularising public bodies 
around London with a view to amending the Standing Order which 
provides for two-thirds consent in cases of tramway Bills, in order 
that hereafter the consent of all authorities concerned should be 
necessary. 


Bray.—The U.D.C., on 21st ult., approved of the pro- 
ject of the General Electric Company of Ireland, for an electric 
tramway system in Bray. 


Brooklyn: Battery Traction to be Tried.—The 
following extracts are taken from an interesting article which 
appeared last month in the columns of our trans-Atlantic namé- 
sake:—''It is stated in the newspapers that the Brooklyn Rapid 
Transit Company is making experiments with a view to devising a 
system of storage-battery traction for its vast network of lines in 
and about the borough of Brooklyn. Popular agitation against 
overhead wires has reached a point such that the municipal govern- 
ment is expected shortly to order the removal of the trolley wires 
from the streets of that borough. The cost of iustalling a system of 
open-slot conduite on the lines of this company, such as ate used on 
the lines of the Metropolitan Street Railway Company in Man- 
hattan, would entail an expense of nearly $25,000,000. It is 
believed that storage-battery cars can be installed for a much less 
sum than this. It is greatly to be hoped that the experiments will 
be successful. A catalogue of the attempts to operate storage- 
battery strcet cars in the United States alone would more than fill 
this column, yet to-day there is in operation in the United States 
only a single line of storage-battery cars—that doing crosstown 
service in Thirty-fourth Street in Manhattan and, so far as is known 
outside the Metropolitan Company, still working on a somewhat 
experimental basis. What may be done by new types of battery 
recently described and not yet in service remains to be seen, but 
all indications are hopeful and point toward the probable success of 
street cars equipped with the new type of cells. The experiments 
ín Brooklyn will be watched with the greatest interest by the whole 
electric railway fraternity." 


Caleutta.— Indian Engineering for March 29th con- 
tained the following interesting note on the electric tramway system 
of Calcutta: An ignorant fear appears to have possessed some 
people in Calcutta that the overhead wire system of electric traction 
isa highly dangerous one and that it should be replaced by the 
conduit system. Nothing could be more absurd. The conduit 
system is perfectly unsuited to a city like Calcutta, where the sub- 
soil water is so near the upper crust. The conduit system was first 
tried in Madras, where the conditions are similar to those in Cal- 
cutta, and failed. The overhead system, on the contrary, has suc- 
ceeded both in Madras and Colombo, and, being perfectly safe, is 
extending in all directions. Thanks to the energy and persever- 
ance of Mr. Martyn Wells, the managing agent of the Calcutta 
Tramways Company, the electric service was inaugurated on the 
Kidderpore— Maidan section on Thursday.” 


Cardiff.— Major Druitt and Mr. Trotter made в B. of T. 


inspection of certain sections of the electric tramways on Tuesday 
last week. The opening ceremony took place yesterday. 


Cheltenham.—The Light Railway Commissioners will 
hold an inquiry at Cheltenham on Thursday, May 15th, as to 
whether the promoter, Mr. T. Neving, of the existing Cheltenham 
and District Light Railway, should be allowed to extend his line to 
Charlton Kings and Leckhampton, about seven miles in length, 
mostly double line. Mr. Edward Dodd, A. M. I. C. E., of Dodd and 
Dodd, civil engineers, Birmingham, prepared the necessary Par- 
liamentary plans and estimates, and will give evidence at the 
inquiry in support of the extensions. 


Germany: Electric Motor Tricycles.—For some time 
past the Bavarian Postal authorities at Munich have beon using an 
electric motor tricycle for the collection of letters from the street 
letter boxes in that town. The trials have been so successful that 
а second machine has been ordered for the transport of mails 
between the G.P.O. and the railway station in Munich. It has also 
been decided to put down a plant at G.P.O., from which the accn- 
mulators of the machines can be re-charged. 


Italy: Electric Cabs.— The municipal authorities of 
Milan bave just granted licenses for 15 electric motor cabs to ply for 
hire in the city. 


London to Dover.—An evening paper says that the 
proposal for a Kentish electric railway from London to Dover 
includes branch lines to run through the Isle of Thanet to Rams- 
gate and Margate on the one hand, and Folkestone on the other, 
which would be connected with the main line. 


Manchester.—The Tramways and Lighting Committee 
of the Moss Side U.D.C. have received a request from the general 
manager of the Manchester Corporation Tramways, asking the 
Council to consent to an arrangement whereby the Carriage Com- 
pany might work the tramways in Moss Side till the completion of 
the electrical equipment in November next. The Council, at its 
mecting, consented to the application of the Corporation. 


Mersey Railway.—It is reported that a shipment of 
power machinery for use in working the Mersey Railway, when 
converted to electrical traction, has been made from the Westing- 
house Company’s works at Pittsburg. The machinery is said to 
comprise two 2,000-H.P. cross- compound engines, and two 1, 200-K w. 
generators, to be coupled direct. 


Merthyr Tydfil.— The Urban Council proposes to apply 
for extension of time for the completion of the Brecon light 
railway. 


Morley.— The Light Railway Commissioners have given 
consent to the Morley (extension) tramway scheme, and this enables 


the B. E. T. Company to proceed at once with the lay ing of an 
extensive undertaking for Morley and district. 
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Northampton.—At a special meeting of the T.C. on 
Monday it was unanimously decided to replace the present system 
of horse trams by electric traction at a cost of £120,000. 


Shoeburyness.—The B.E.T. Company's representative 
is to have an interview with the U. D.C. in regard to their pro- 
posed light railway scheme. 


Staffordshire.—The B.E.T. Company have decided, from 
the first of the present month, to reduce the fares to the extent of 
334 per cent. on their electric system between Wednesbury aud 
Walsall, and Darlaston and Walsall Instead of there being three 
stages on each of these journeys, there will from this date only 
be two. 


Sunderland.—The B. of T. has granted a prov. order 
to the Corporation for two slight extensions of their tramway 
system. The first is in connection with a line which was sanctioned 
inthe original Act to be laid to Fulwell,a rural township closely 
adjacent to Sunderland, and the present order sanctions a deviation 
from the intended line alony Fulwell Road into Gladstone Street 
and Ravensworth Terrace, which is very much wider at its entrance 
into Roker Avenue (where the Fulwell line will join the Roker 
section) than is Fulwell Road. А much wider sweep will be possible 
in this way than would have been the case if the line had been taken 
straight along Fulwell Road. The second tramway that the order 
sanctions is one to Pallion about half a mile long. 


Spain.— La Compania Iberica de Electricidad Thomson- 
Houston, of Bilbao, has secured a contract to convert the horse 
tramways in the town of Zaragoza into electric lines. 

A meeting of the shareholders of the Compania de los Ferro- 
carelles de Medina del Campo, Zamora, Orense and Vigo is about 
to be held to decide as to whether electric traction shall be adopted 
on the company's lines in Galicia. 


Whitewell and Belfast.—At a meeting of the Law 
Committee of the Belfast Council on Saturday it was resolved 
that the Council should be recommended to pass a resolution 
offering to the Cavehill and Whitewell ''ramway Company terms 
similar to those offered by the B. E. T. C., and to defray the costs 
incurred by them in promoting their Bill, undertaking to promote a 
Bill to contirm these objects. 


Wolverhampton. — Our local correspondent says :— 
"(Contrary to general expectation, Colonel H. Е. Yorke, R E., has 
visited the town for the purpose of making, on behalf of the Board 
of Trade, an official inspection, of the now completed tramway 
track from Bilston Street to ('oleman Street beyond the Exhibition. 
A car was got ready at 9.40 in the morning, and immediately after 
it was boarded by the inspector, the town clerk (Mr. Horatio 
Brevitt), Aldermau Craddock (manager of the Tramways Committee 
pro tem), und representatives of the Corporation, also Mr. G. F. 
Brown (inventor of the Lorain surface contact system of electric 
traction) and representatives of the Lorain Company. The car 
was run along Bilston Street and Piper's Row, into Victoria Square, 
where a stoppage was made for the Colonel to take observations. 
Subsequently the car was driven along Lichfield Street, down 
Darlington Street, along Waterloo Road, and thence down 
Newhampton Road to Coleman Street. No hitch occurred. The 
return journey was equally satisfactory, the steep inclines in New- 
bampton Road and Darlington Street presenting no difficulty. In 
the middle of the latter street the Colonel ordered a stoppage in 
order to inspect the track, and on reaching the depót he went over 
Bilston Road route, which he inspected some months ago. Asa 
result of his visit, the Colonel gave provisional permission for the 
tram service from the centre of the borough to Coleman Street to 
commence at once if the authorities thought fit. As a matter of 
fact, a rezular service of cars was not started, nor was money taken 
until Wednesday. The interval was employed in iustructing motor- 
men and such like." 


TELEGRAPH AND TELEPHONE NOTES 


Belfast Telephones.—The National Telephone Com- 
pany has refused to reduce its rates in Belfast to the standard of 
Glasgow Corporation, and doubts the power of the Corporation to 
refuse an extension of its licence. The company declines the 
proposals of the Council. 


Belgium.—The Bell Telephone Manufacturing Com- 
pany, of Antwerp, reports a profit of £8,140 for the year 1901. 


Dutch-German (Cable Scheme,—Reuter’s correspondent 
at the Hague states that at the Bureau of the Second Chamber of 
the States General, the Telegraphic Convention with Germany pro- 
viding for a joint subsidy for telegraph cables to the Dutch Colonies 
in East Asia was welcomed asa means of diminishing the dependence 
of Holland on British companies, but on the other hand, it mot 
with opposition, owing to the fear that the convention might unduly 
subordinate Dutch interests to those of Germany. 


Underground Telegraph Wires.—At the Middles- 
hrough Chamber of Commerce last weck, a letter was read from 
Colonel S. A. Sadler, M.P., enclosing one received from the Post- 
master-General intimating that the probable route of the suggested 
extension to Newcastle of the underground telegraph line from 
London would branch off to Manchester at Warrington from the 


proposed main underground line to the North. The branch would 
be carried on to Leeds and thence in a general northerly direction 
to Newcastle. It was reported that the Post Office were dredging a 
trench across the Tees for the purpose of laying a cable, and it was 
hoped that the work would be completed shortly. 


Telegraphic Interruptions and Repairs :— 


CARLES. INTERRUPTED. REPAIRED. 
Latakia-Cyprus . сә sà - T .. June 90, 1899 . $5 
Alexandria- Laruaca ai si ^ .. Jan. 19, 1902 .. - 
Cayenne-Pinheiro > © Ps ex .. March 8, 1902 .. April 24 
Zanzibar-Mombassa .. . March 13, 1902.. April 16 


Suukin-Djedda .. .. April 16, 1902 .. 
LANXDLINES:— 

“ Via Hanekin " on Persian territory . Feb. 94, 1900 .. ss 
Communication with Parenguile me Cartagena Dec. 8 1900  .. a 
Guanta-Barcelona `.. " . March 17, 1902 . - 
Berlin-Versovic . M m a . March 91,1901. 
Barcelona-Ciudad Bolivar .. $a sa . March 6, 1902 

Puerto Plata and San Domingo . April 26, 1902. ,. 


Wireless Telegraphy.—The Berlin сона роздон of 
the Standard says that Germany, it is stated, has not made any pro- 
posals to the Powors for restricting the use of any systems of wire- 
less telegraphy; but she has invited England, the United States, 
France and Russia—the countries most interested in the matter— 
to enter into an International Agreement with her preventing апу 
single system of wireless telegraphy securing а monopoly. England 
i1 as yet the only Power that has responded to the invitation in the 
affirmative, but it is confidently expected that the otber Powers 
will do so shortly. Should favourable answers be received, it 
will be possible to draw up a common programme for further 
ne zotiations. 

The Lisbon correspondent of the same paper learns that the 
Portuguese Government has adopted the Slaby-Arco system of wire- 
less telegraphy. Herr Loeske, the engineer sent there by the 
General Society of Electricity, of Berlin, is superintending the erec- 
tion of a wireless telegraph station on this system at Cascaes, near 
the entrance to Ње Тарив, which will be put in communication with 
another station at Lisbon, and with some of the ships of the Navy. 
The Naval authorities are also making experiments with & system 
of wireless telegraph invented by Senhor Gago Coutinho, a Porta- 
guese electrician. 

Tests of the Féssenden system of wireless telegraphy have been 
made in New York, between stations 50 miles apart, in the presence 
of Brigadier-General Greely, chief of the Army Signal Corps, and 
other militarv and naval officers, and have been most successfu!, 
according to the correspondent of the Daily Telegraph. 

The Chronicle's Rotterdam correspondent says that on Monday, 
at the invitation of Mr. Marconi, Ministers and other high authori- 
ties witnessed a demonstration of wireless telegraphy off Scheven- 
ingen. 

The Canadian steamers of the Allan line are being fitted with 
Marconi instruments. The Parisian, which sailed on April 17th, 
and the Tunistan, which sailed on April 24th, each carried Marconi 
apparatus. The Pretorian, which is billed to sail on May lst, and 
the Jonian on May 15th, will likewise carry wireless telegraphic 
apparatus. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


A 20-ton electrical overbead 


Aberdeen.—May 7th. 
See “Official Notices " 


crane for the Dee Village electricity works. 


April 11th. 


Barrow-in-Furness.—May 7th. Arc lamps, columns, 
switch-pillars and sundry materials for the Corporation. See 
“Official Notices" April 18th. 


Bedford.—May 17th. Fuel economisers for Corpora- 
tion. See “Official Notices” April 25th. 


Brighton.— May 12th. Boundary wall and extensions 
to the tramways car sheds for the Corporation. See Official 
Notices " to-day. 


Bury.— Jct condenser and pumps for the clectricity 
works. See “Official Notices " to-day. 


Bury.— May 8th. Tramway Ғеедегв,. conduite, and 
street-work for the Corporation. See “ Official N otices " April 18th. 


Christiania. — May 7th. H.M. Consul-General at 
Christiania reports that tenders to the Norwegian State Telegraphs 
for the supply of post- -hooks, insulators, top covers, top plates, and 
telegraph wire can be received by the Telegraph Directors up to 
noon on Weduesday, May 7th. 


Clechheaton.— May 3rd. Direct current motors for the 
U. D. C. See Official Notices" April 18th. 


Darf ford.— May 10th. 300-Kw. steam dynamo, piping, 
and switchb ard instruments; Lancashire boiler, feed pump, к“. 
See “ Official Notices” April 25th. 

Dublin.—May 12th. Tenders are being invited by the 
Lighting Committee for the construction of a cast-iron enbw av 
under the Grand Canal Dock near the Victoria Bridge in connection 
with the municipal electricity supply undertaking. 
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Erith.— May 5th. U.D.C. wants offers for “ Free” 
wiring. See Official Notices April 25th. | 


Fulham.—May 5th. One 600-kw. two-pbase steam 
alternator, or Parsons turbo-alternator for the electricity works. 
See “Official Notices " April 18th. 


Glasgow.—May 3rd. Electricity meters for one year 
for the Corporation. See “ Official Notices” April 25th. 


Glasgow.—May Sth. Motor-driven boosters and switch- 
ing apparatus for the electricity department. See “Offcial 
Notices " April 25th. 


Halesowen.—May 21st. The Council wants offers for 
taking over its electric lighting and light railway powers. See 
“ Official Notices " to-day. 


Ilford.—May 13th. "Three 10-u.r. electric motors for 
the U. D. C. electricity department. See “ Official Notices" to-day. 


London.—May 8th. 
tric lighting of the Euston Road fire station. 
Notices " April 18th and 25th. 


London. S. W.—.July 31st. The War Office wants ten- 
ders for self-propelled lorry (oil) See Offizial Notices" April 
25th. 

Newport (Nalop).—May 7th. The U.D.C. wants ten- 
ders for lighting the district by gas, electricity or other means. 
Surveyor, Mr. A. Massey, Council Offices. 


Oldham.—May 6th. Switchboards 
traction) See "Official Notices " April 11th. 


Roumania.—May 31st. Tenders are being invited until 
May 31st by the municipal authorities of Calarashi—Stirbeiu for 
the concession for the electric lighting of the town during a period 
of 35 years. 


Swansea.— Мау 10th. 
art schools and gallery for the Corporation. 
to-day. 

Nwindon.—May 14th. Free wiring proposals for the 
Corporation. See ''Official Notices " to-day. 


Swindon.—May 10th. 252 accumulator cells and 
accessories for the Corporation electricity works. See Official 
Notices” to-day. 

Sydney.—May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 


alternators, battery, motor- generators, stationary transformers 
switchboards, &c. Вее Official Notices” March 21st. 


Wallasey.—May 17th. The I. D. C. invites tenders for 
the maintenance of the electric installation on their steamers for а 
period of 12 months from July Ist next. Н. W. Cook, Clerk, 
Public Oflices, Egremont, Cheshire. 


West Ham.—May 13th. Steel chimneys, fans and 
engines for induced draught, economisers, &c., for the electricity 
works. See Official Notices” to-day. 


Woolwich.—The M.B.C. wants tenders for a 70 actual 
horse-power motor, to be worked in connection with the hydraulic 
plant at the clectric lighting works, at an estimated cost of £350, 
and for 10,000 pairs of carbons at an estimated cost of £62. 


Wrexham.—May 3rd. Engine room .stores, cables, 


joint boxes, lamps, carbons, &c., for electricity department. See 
“ Official Notices " April 25th. 


See “Official 


(lighting and 


Installation for the Free Library, 


CLOSED. 


Bristol.—The following is a list of the firms who 
tendered for the supply of power cables for the Corporation 
electrical department (Mr. H. Faraday Proctor, city electrical 
engineer):— The British Insulated Wire Company (accepted) ; 
Siemens Bros. & Co.; The Telegraph Manufacturing Company, 
Limited; The St. Helens Cable Company; Johnson & Phillips; 
W. T. Henley, Limited; Western Electric Company; W. & T. 
Glover & Co.; Callender's Cable and Construction Company. 


Glasgow.—The Corporation has accepted the tender of 
the British Westinghouse Company for switchboard extensions at 
the tramways sub-stations for the sum of £2,309. There was a 
cheaper price, but the firm quoting withdrew their tender as they 
had not inspected the proposed sites. 


Hull.—The Electric Lighting Committee has accepted 
the tender of Messrs. Thornton & Crebbins, Bradford, for pipe work 
at the Sculcoates Lane Station, the price being £3,312. 


RKingston-on-Thames, — The Corporation has ordered 
35 arc- lamp standards from Messrs. Macfarlane & Co., at £11 2s. 9d. 
each, ind has accepted the tender of Messrs. Babcock & Wilcox for 
two chain grate stokers at £515. Two miles of arc lighting cable 
at £70 78. 6d. per mile, have been ordered from Henley’s. 


Liandudno,— The contract for extension of the electricity 
works has been given to Mr. Evan Hughes at 42, 060. 


The L. C. C. wants tenders for elec- . 


See Official Notices 


Oban.— The T. C. has confirmed the Lighting Com- 


mittee's decision to accept the following tenders for the electric 
lighting scheme :— | 
Steam pipes, &c.—Messrs. Babcock & Wilcox . £871 0 
Balancer transformers.—Messrs. Bertram Thomas - i a 9 0 
Storage Batteries.—British Power Traction and Lighting Company 899 14 
Switchboard.— Messrs. Bertram Thomas .. T - an .. 710 0 
Are lamps.— Messrs. Oliver & Co., London. .. 898 0 
Cable work.—St. Helens Cable Company .. - e m .. 9,888 18 
Travelling crane.— Messrs. J. Carrick & Son, Limited .. dn .. 116 0 
The road work is to be uudertaken by the Council, and the 
engineers are authorised to order from the makers the necessary 
conduits and cast-iron work. Mr. Plunkett is the resident engineer. 


Schmidt Superheaters,— Within the last few weeks 
Messrs. Easton & Co., Limited, have received orders for Schmidt 
superheaters from Messrs. Tangyes, Limited, of Birmingham, 
Messrs. Belliss & Morcom, of the same city, and Messrs Willans 
and Robinson, of Rugby, 


Warrington.—The contract for the traction switchboard 
and extension on main switchboard here has been placed with 
Messrs. Kelvin & James White, Limited. 


©з » 28888 


FORTHCOMING EVENTS. 


Saturday, May 3rd.- At 2 p.m. Institution of Electrical Engi- 
neers (Students' Section). Visit to the Deptford 
generating station of the London Electric Supply 
Corporation, Limited. 

Monday May 5th.—At 7.30 p.m. Society of Engineers. Meeting 
in the Royal United Service Institution, Whitehall. 
Paper on “ Recent Blast Furnace Practice,” by Mr. 
B. D. Healey. | 

Wednesday, May 7th.— At 7.30 p.m. Institution of Electrical 
Engineers (Students’ Section) Meeting at 28, Vic- 
toria Street, Westminster. Paper on Electric Light 
and Power Cables,” by Mr. T. H. Langford, student. 

Thursday, May 8th.—At 8 p.m. The Institution of Electrical 
Engineers. Meeting at the Society of Arts, John 
Street, Adelphi, W.C. Conclusion of discussion on 
“Form of Model General Conditions, &c." 

Friday, May 9th.—At 7.30 p.m. Institution of Civil Engineers. 
Students’ annual dinner at Restaurant Frascati. 

Saturday, Мау 10tb.— At 10 a.m. Institution of Junior Engineers. 
Visit to the Great Eastern Railway Works, Stratford. 

At 7.30 p.m. — Electrical Engineers R.E. (Volunteers) 
Cycling Club. Bohemian Concert at headquarters, 
Regency Street, S.W. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS AND ELECTRICAL 
LEGISLATION. 


— 


THE following is a copy of the resolutions recently presented by a 
Committee of the Institution appointed to inquire into matters 
connected with the national position in respect of electrical develop- 
ment:— 


Resolutions Passed by the Committee at its Meeting on Tuesday, 
March 25th, 1902. в 


1. That, notwithstanding that our countrymen have been amoug 
the first in inventive genius in electrical science, its development 
in the United Kingdom is in a backward condition, as compared 
with other countries, in respect of practical application to thc 
industrial and social requirements of the nation. 

2. That the cause of such backwardness is largely due to the 
conditions under wbich the electrical industry has been carried on 
in this country, and especially to the restrictive character of thc 
legislation governing the initiation and development of electric 
power and traction undertakings, and the powers of obstruction 
granted to local authorities. 

3. That local boundaries have usually no reference whatever to 
the needs of the community in regard to electric supply and 
traction; tbat the selection of suitable areas should be dealt with 
on the basis of economic principles aud industrial demands; and 
that this has been found to apply also to gas, water, and sanitary 
engineering. | 

4. That the development of electric power and traction under- 
takings offers the most favourable means of relieving congested 
centres, and of thus contributing towards the settlement of the 
housing question. 

5. That it is expedient, in the national interests, that the Elec- 
tric Lighting Acts, 1862—8, the Tramways Act, 1870, and the 
Standing Orders relating to special Acts for tramways, should be 
amended, in so far as they enable local authorities to veto or delay 
the carryiug out of electric supply and traction projects of which 
the utility can be shown; and that effect should be given to the 
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recommendations of the Joint, Select Committee of Parliament, 1898, 
on “ Electrical Energy—Generating Stations and Supply." 

6. That excessive time is occupied and expense incurred in 
obtaining authority to carry out electrical undertakings, and that 
important and growing industries are thereby checked. 

7. That while this Committee fally recognises the ability of the 
technical officials of the Government departments concerned, it is of 
opinion that the staffs of those departments, as at present existing, 
are wholly inadequate having regard to the great industrial intereste 
involved; that it is essential that these departments should be put 
into a position enabling them to keep in touch with all developments 
in engineering matters, both in this country and abroad, and that 
a sufficient sum should be provided annually by Government to 
enable them to employ and pay a proper staff for such purposes. 

8. That the adjustment of departmental regulations to engi- 
neering development should not be delayed until the industrial 
interests concerned are seriously hampered, and that, with a view 
to preventing any such delay, the Institutión of Electrical Engineers 
ee be willing to take part in revising such regulations from time 

ime. - 

9. That this Committee recommends that the Institution should 
memorialise the Prime Minister to receive a deputation for the 
purpose of urging the removal of the present disabilities and 
restrictions which prevent electrical engineering from making the 
progress that the national interests demand, and attaining at least 
the same level as in. America, Germany, and other industrial 
countries. 

i We shall probably deal with the above matters in our next 
взпе. 


NOTES. 


The I. E. E. President.—Mr. James Swinburne has been 
nominated President of the Institution of Electrical Engineers 
for the next session. We tender our hearty congratulations 
both to the new President and to the Institution. Mr. 
Swinburne's name is quite well known to all readers of the 
ELnzorRicAL Review. The authoritative position he holds in the 
Science and industry of electrical engineering eminently fits him for 
the occupation of the Presidential chair of the representative 
Institution of so important and flourishing a profession. 


The Wolverhampton Exhibition.—As the Glasgow 
Exhibition oflast year was undoubtedly of great value in bringing 
before the notice of the manufacturers in the Noith the manifold 
advantages of the innumerable applications of electricity, especially 
the superiority of electrical driving, we have every hope that the 
same good object will be served in this and many other uses of 
electrical energy in and around Staffordshire by the enterprise of 
Wolverhampton. The scope of the Exhibition, which was formally 
opened yesterday, may be seen in our other pages, and we trust that 
the electro-technical and general engineering industries of this 
country, and the trade and progress of the town which was once 
proudly termed the Metropolis of the Iron and Coal Trades of 
South Staffordshire,” may derive mutual benefit from this admirable 

- undertaking. 


Institution of Electrical Engineers.—The following 
is the list of nominations for the Council for 1902-3, presented at 
the meeting on Thursday last :— 

For the Office of President.—James Swinburne. 

For the Office of Vice-President.— Remaining in office: Major Р. 
Cardew, 8. 2. de Ferranti, Joon Gavey. New nomination: Prof. О. 
Lodge, F.R.8. 

As Members of Council.—Remaining in office: H. Н. Cunynghame, 
C.B., Hugo Hirst, J. E. Kingsbury, C. P. Sparks, H. E. Harrison, 
Lieut.-Col. Н. C. L. Holden, R.A., F.R.S., the Hon. C. A. Parsons, 
F.R.S., W. H. Patchell, J. H. Rider, Mark Robinson. New nomina- 
tions: Sir J. Wolfe Barry, K.C.B., B. Drake, S. Dobson, R. Kaye 
Gray, A. A. C. Swinton. 

als Associate Members of Council.—Remaining in office: W. R. 
Cooper, M.A., B.Sc., W. Duddell. New nomination: S. Morse. 

Hon. Auditors. — For re-election: Е. C. Danvers. New nomination: 
Sidney Sharp. 

Hon. Treasurer.—For re-election: Prof. W. E. Ayrton, F.R.S. (past- 
President). 

Hon. Solicitors.—For re-election: Messrs. Wilson, Bristows and 
Carpmacl. 

Atan extraordinary meeting of the Institution held at West- 
minster last night, a paper on “ Automatic Relay Translation for 
iE Submarine Cables" was read by Mr. S. G. Brown, Associate 

ember. 


Electric Equipment of the United States Mint.— 
In the new Philadelphia mint the metal is electrically treated 
from the time it enters the building until it leaves it. Electrical 
current is used for refining, and the rough ignot is top and rolled, 
cut and weighed, all in motor-driven machines, when an acid bath 
leaves it ready for the coining machines, which are a unique appli- 
cation of a small motor driving a large fly-wheel of sufficient 
momentum to ensure a heavy pressure at the instant of stamping. 
Nearly the entire installation is of the Crocker-Wheeler manufac- 
ture, 11 new motors having been added to the already large equip- 
ment during the month of March, bringing the total number 
furnished up to 120, besides four generators aggregating 625 KW.— 
Electrical Levicw (New York). 


Coronation Illuminations. — The electricity and 
public lighting department of the St. Pancras Borough Council has 
issued the following regulations for wiring, and charges for supply, 
for additional temporary lighting for Coronation illuminations on 
the nights of June 26th and 27th :— 


Applications for temporary lighting for illuminations should be made as early 
as possible, stating the equivalent number of 8-c.p. lamps required or the 
amount of current. Applications will be considered in the order received, the 
Council reserve the right to refuse applications after a safe limit to the station, 
sub-station, or house lead capacity has been reached. Fora ial connection, 
the charge will be the actual cost of same, this charge to be refunded if the 
supply becomes permanent within three months. For the supply of current 
there will be a charge of 1d. per 8-с.р. lamp or its equivalent per night. Con- 
nection can only be made subject to the above, and the following wiring regula- 
tions for temporary work:— | 

(a) Current Density. The maximum current allowed by the I. E. E. rules wil! 
be approved, viz. :— 


Size B. W. G. Amperes. 
18 4 
17 44 
16 6'8 &c. 


(b) Insulation to earth. If tested in wet weather to be such that not more 
than yošooth of the whole current required can leak, assuming one pole to be 
earthed. If tested in dry weather to be such that not more than ;,1;;th of the 
whole current required can leak, assuming one pole to be earthed. 

(c) Joints need not be soldered, provided that the wires are well cleaned, that 
the joint is mechanically strong, that the joint is wellinsulated with both pore 
rubber and black tape. (The “ Britannia ” form of joint is preferable.) 

(d) Not more than 50 8- c. p. lamps аге to be connected with one circuit and 
each circuit is to be brought direct to the temporary switchboard and there 
controlled by а single-pole switch and fuse in each conductor. No other fuses 
are to be used. И 
_(¢) Tem leads are to be secured at points not exceeding 1 yard apari, 
either by wood cleats or bindings to insulators. | 

(f) А temporary switchboard is to be fixed close to the supply service. TLe 
board should be of hard wood or soft wood covered with sheet asbestos and 
be fixed in a horizontal position on brackets like a shelf; the wires to be 
brought up from underneath through holes in the board to various switches, 
Ko. It is important that there should be at least 8 ft. headway above the 
board 


(9) Sufficient lead must be provided to connect the supply service. | 

(Л) If any temporary wires are connected in any other manner than provided 
by these rules the o wiring rules wil] hold š 

In general, it may be pointed out that the whole decoration should be regarded 
from the fire point of view. The amount of inflammable material, including 
electric light wires should be kept as low as possible. They should be as far 
removed as possible from the fascia board or other wood work. 


London County Council.— It was reported at a meeting 
of the Council on Tuesday that the Board of Trade had intimated 
its decision not to proceed with the application of the Southwark 
Borough Council for a provisional order in respect of the parishes 
of St. George the Martyr and 8t. Olave, which now form part of 
the Borough of Southwark. 

The Highways Committee stated that in connection with the 
reconstruction of the Westminster—Tooting tramways, it had been 
found that the headway of the bridge carrying the South-Eastern 
and Chatham Railway over Clapham High Street was only 
15 ft. 2 in., while the height required in order to allow a loaded 
electric car to pass under the bridge was 16 ft. It had been sug- 
gested that the requisite headway might be obtained by lowering the 
carriage way under the bridge by 10 in. Messrs. Griffiths & Co, 
the sub-contractors for the road work, were prepared to lower the 
carriageway for £1,712 2s., and the Council resolved to entrust them 
with the contract for that sum. 

The Committee reminded the Council of the recent acceptance of 
the tender of Messrs. Maclellan for the supply of track and slot 
rails and accessories. Included in the contract were 155 tons of 
sole plates, the patent rights of which were held by Mr. L. Cooper, 
of Leeds. After considerable negotiation, the difficulty had been 
overcome by making an arrangement whereby the sole plates would 
be supplied direct to the Council by Mr. Cooper for £1,846 5s, 
whilst & further delivery of 155 tons of track rails would be added 
to the contract with Messrs. Maclellan. The Council decided t» 
approve the action of the Committee in entering into an agreement 
on that basis. 


Electricity on War Ships.—In the House of Commons 
on 28th ult., Mr. Bowles asked whether any regulations had been 
promulgated by the Admiralty depriving engineer officers of the 
control of electrica] hydraulic machinery above deck, and giving 
charge thereof to torpedo and gunnery lieutenants; and whether 
any such regulation had been withdrawn after a few weeks for 
further consideration; or, if not, what steps had been and were 
being taken by the Admiralty with reference to any such regulation. 
Mr. Arnold-Forster, in reply, said: —“ There is no foundation for tlic 
stateinent that the regulation referred to has been withdrawr. 
When the decision of the Board to make the change was finally 
adopted, no orders were issued to the Fleet, because the regulations 
necessary to carry the new plan into effect were being specially con 
sidered by a committee appointed forthat purpose. The committee 
have now made their report, and after it has been duly considercd 
the necessary regulations will be drawn up. Whenthat is donc 
orders will be issued to the Fleet in due course." 


Conference of the Electrical Industry on the Factors 
Act of 1901.— We are informed that the Council of the Institution 
of Electrical Engineers has decided to call together representatives 
of branches of the electrical industry which are affected by the 
last Factory Act, which includes in its definition of factory electrical 
stations. 

* 20. Electrical stations, that is to say, any premises or that 
part of any premises in which electrical energy is generated or 
transformed for the purpose of supply by way of trade, or for 
the lighting of any street, public place, or public building, or of 
any hotel, or of any railway, mine, or other industrial under 
taking." 

The meeting of the conference will be on Monday, May 12th, at 
3.30 pm, ‘he place of meeting will be notiticd later on. 


* 
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Wilson's Automatic Time Switch.— The apparatus 
rhich we illustrate below has been designed for the purpose of 
vercoming faults in the maximum demand system, and to enable 
upply authorities to adjust consumers’ rebates in proportion solely 
o the number of units consumed outside the peak of the load, and 
ot in proportion to the total number of hours over which their 
onsumptions are spread. It is claimed that consumera are thus 
ncouraged to burn as many lights as possible outside peak load. 
che advantages of the apparatus are stated as follows:—'' The meter 
hows & direct indication of price to be charged; no complicated 
ystem of discount is necessary; the consumer can see when his 
dgh rate is being charged; it is the only means of avoiding the 
verlapping of the lighting and motor loads; hours of change of 
riod can be varied with facility: values of high and low rate can 
е varied with facility; the instrument can be placed anywhere." 
he“ Wilson switch is adaptable to any existing watt-hour meter, 


WiLsoN AuTOMATIC TIME SwircH (OPEN), 


and also to any shunted meter, whether for continuous or 
for alternating current. It is so constructed, that by merely 
turning two hands on separate dials, the periods of high and 
low rates can be adjusted and changed at any time as required, 
without interrupting the current. It consists of an electrically- 
driven pendulum-clock, which beate normal time, and which actuates 
arelay. The function of this relay is to insert a resistance into the 
shunt circuit of the meter during the low-rate period, and also to 
keep this resistance short-circuited during the period of high rate. 
The insertion of this resistance will make the meter "slow." A 
most important point in connection with the instrument is the fact 
that the resistance which it cuts in or cuts out in series with the 
shunt coil of the meter, can be inserted in the meter itself, so that 
any time switch can be used with any meter. Should it happen 
that the meter or the time switch required re-adjusting, it would 
uot be necessary to take away both instruments. The apparatus is 
being supplied by the General Electric Co. (1900), Ltd. 


A Coronation Suggestion.—Judging from the lucid 
and tony report of the dinner of the Institution of Mechanical 
Engineers in the columns of a contemporary, the occasioh seems to 
have been one for scenes of revelry by night, and the friends of the 
wnter will no doubt feel highly flattered by his very complimentary 
allusions to their “ particular poison." The “ Coronation " effort of 
our estimable contemporary gave us furiously to think, and we 
came to the conclusion that his Majesty King Edward VII. 
might do worse than resuscitate the office of "' King's Jester," and 
give the first refusal to our very own “Touchstone.” A friend 
by our side informs us, however, that Dan Leno has already 
taken out a patent for the title. Just our luck ! 


‘The City Lighting.— The excessive charges made by the 
City of London Electric Lighting Company for the supply of 
current to the several institutions controlled by the Corporation have 
formed the subject of a conference at Guildhall within the past 
week or во. In particular the charge made for the use of meters has 
been raised of late in several cases. Ав the result it is probable that, 
unless а concession is speedily granted, a decision to transfer the 
contracts to the opposing company will be come to.— The City Press. 


Bristol Street Lighting.— The Corporation is experi- 
menting with the Bremer arc lamp, to which reference has fre- 
quently been made in our columns of late. 


Royal Institution. — Mr. J. Mackenzie Davidson 
delivered а discourse last Friday on X Rays and Localisation.” 


Bloemfontein.—4A public meeting recently authorised 
the loan of £25,000 to extend the present electrical plant. The 
Mayor stated that the present plant was now run at its fullest 
capacity, aud no additional connections could be made. This plant 
Supplied 3,500 8-c.r. lamps, while with the plant they proposed to 
put down a total of 18,000 8-c.r. lamps would be available. 


Personal.—Mr. Reginald J. Wallis-Jones, M. I. E. E., 
Assoc.M.Inst.C.E., sailed on Saturday last for New York ona 
short business visit to the United States in connection with electric 
welding and other matters. 

Prof. George Forbes, F.R.S., recently left Cape Town for 
England. 

Mr. T. Hardaker, director of telegraphs in the Transvaal Colony, 
lately left Cape Town en route for England. 

Mr. Robinson, electrical engineer, Mertbyr, has been appointed 
resident engineer at Barnsley for the tramways of the British 
Electric Traction Company. 

Mr. Edward Dodd, A.M.I.C.E., civil engineer, announces that his 
brother, Mr. Robert Parker Dodd, has joined hin: in partnership. 
In future the firm will be known as Messrs. Dodd & Dodd, civil 
engineers, 37, Waterloo Street, Birmingham. 

Admiral Sir Henry Nicholson, K.C.B., chairman, and the directors 
of Electric Lighting Boards, Limited, entertained a large party at 
luncheon at the Criterion Restaurant on 25th ult. to meet Miss A. 
Ashton Bence on her departure for the Cape on the company's behalf. 
Miss Bence, who was the recipient of many flattering telegrams, 
was congratulated on her enterptise by Sir Henry Nicholson, and 
wished “ cod speed " by Sir James Szlumper on her arduous task 
at the Cape, which has much similarity to that of her successful 
visit to the United States in 1901, when the company 8 properties in 
America wera sold for a very large consideration. 

The St. James's Ga:ette announces that Major Walter Alfred John 
O'Mears, К.Е, C.M.G., has been appointed assistant engineer-in- 
chief to the Post Office. Major O'Meara is 39 years of age, and is 
the possessor of a somewhat exceptional military record. He 
entered the Royal Engineers in 1583, and the following year was 
awarded the Fowke medal of the School of Military Engi- 
neering He distinguished himself in the Burmese War in 1885— 86. 
For some few years Major O'Meara (then lieutenant) was employed 
on the construction of the London— Paris telephone trunk line, and 
on its completion received the thanks of the then Postmaster- 
Genera). In 1899 he went to South Africa and was in Kimberley 
throughout the siege as chief staff officer, and was engaged in many 
of the fights in the early days of the war. Не was Chief Intelli- 
gence Officer at Bloemfontein, and officer commanding Orange 
River Colory Provisional Mounted Police, March 13th to June 7th, 
1900. He was afterwards assistant to the Military Governor, 
Jobannesburg, as acting Major until May of last year. 

Mr. E. Macgregor Duncan has resigned his position upon the staff 
of Messrs. Kennedy & Jenkin, in order to commence practice as a 
consulting engineer. His office address is 27, Old Queen Street, 
Westminster. 


Institution of Civil Engineers.— The Council have 
made the following awards for papers read and discussed before the 
Institution during the past session:—A Telford Medal (in standard 
gold) to Mr. W. M. Mordey, and a George Stevenson Medal (in 
standard gold) to Mr. B. M. Jenkin, M. Inst C. E.; а Watt Medal (in 
standard gold) to Mr. J. A. F. Aspinall, M. Inst. C. E.; and Telford 
Premiums to Messrs. W. C. Copperthwaite, А. H. Haigh, B.Sc., and 
J. Davis, M.Inst.C.E. The Council have also awarded the Howard 
Quinquennial Prize of the Institution to Mr. R. A. Hadfield, 
M. Int t. C. E, of Sheffield, for his scientific work in investigating 
methods of treatment and new alloys of steel, and on account of the 
importance in industry of some of the new products introduced by 
him. The presentation of these awards, together with those for 
papers which have not been subject to discussion, and will be 
announced later, will take place at the inaugural meeting of next 
session. 


The Municipal Electricals’ Convention.— The fol- 
lowing is a list of the preliminary arrangements for the London 
Convention, July 2nd, 3rd, 4th and 5th, of the Incorporated Muni- 
cipal Electrical Association :— 

Wednesday, July 2nd, Presidental Address, by J. H. Rider; 
"Double Current Generators and their Application," by E. T. 
Ruthven Murray; "H.T. Continuous Current Systeme," by A. S. 
Barnard. | 

‘Thursday, July 3rd, Steam Turbines,” by S. E. Fedden; Ihe 
Correct Type of Engine for large Generating Stations," by A. A. 
Day. 

Friday, July 4th, “Some Notes ге Harthing,“ by H. Faraday 
Proctor ; '''I'wo v. Three-Wire Distribution,” by J. Е. C. Snell. 

Arrangements аге іп hand for visits to be made to various works 
and other places of interest. It has been arranged to hold either 
the usual Annual Dinner or to substitute a Smoking Concert, as the 
majority of the members may decide. It has been thought that a 
Smoking Concert would afford a better opportunity for members to 
meet one another, and especially for enabling the newer members, 
wbether Councillors or Engineers, to become known to each other. 
Further details and full programme will be issued in due course, 
and to facilitate these the cards have to be filled in and returned 
not later than May 5th. 


Lectures.—On Friday night, Sir William Н. Preece, 
K.C.B., F.R.S., who is this year presideat of the Wolverhampton 
Literary and Scientific Society, delivered his presidential address 
to the members in the Agricultural Hall, his subject being Com- 
munication to Great Distances by Means of Electricity.” 

Two special courses of lectures on ‘ Wireless Telegraphy,” and 
" Electric Traction" respectively, are to be delivered at the East 
Lordon Technical College, by Mr. J. T. Morris, commencing on 
Monday next week. See our Official Notices" to-day for 
particulars. 


Cardiff Tramways.— Yesterday, Thursday, the opening 
ceremony of the Corporation tramways took place at Cardiff. 
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Municipal Trading.—In the House of Commons on 
28th ult., Mr. Kimber asked the First Lord of the Treasury whether 
he could state when he propused to nominate the Committee on 
Municipal Trading, and in reply, Mr. Balfour said that he would be 
glad to see the Committee appointed as soon as possible, but the 
present condition of public business made it impossible to find time 
for a debated motion on the subject. 


Royal Society.—Among the papers down for reading 
yesterday were the following :—'' The Conditions Determinative of 
Chemical Change and of Electrica] Conduction in Gases, and of the 
Phenomena of Luminosity,” by Prof. H. E. Armstrong, F. R S. 
“ Contributions to a Theory of the Capillary Electrometer."—I. 
The Insulation-Resistance of the Capillary Electrometer, and the 
Minimum Quantity of Electricity required to produce a Visible 
Excursion, by G. J. Burch, F.R.8. 


Appointments Vacant.—Two pupils for the Southwark 
electricity works; foreman and deputy-foremen for the Manchestcr 
Corporation car depot; a professor of physics and electrical engi- 
neering is required for the Victoria Jubilee Technical Institute at 
500 rupees per month (rising to 800 rupees) on a five years’ engage- 
ment. See our “Official Notices" to-day. 


Patent Amendment Application.—Mr. H. Crichton 
ix applying for leave to amend Patent No. 580, of 1896 (Н. Н. 
Farrell) for "Improvements in and connected with seats." 


South Wales Electrical Power Scheme.— The cere- 
mony of laying the foundation stone of the Pontypridd power 
station was performed on Wednesday by Sir Frederick Bramwell, 
in the presence of a large and distinguished company. We shall 
refer to this important function in detail next week. 


THE CENTRAL STATION ENGINEER. 


Tun Tynemouth Town Council has increased the salary of Mr. 
TURNBULL, the electrical engineer, to £300 per annum. 

The Leith Corporation E. L. Committee has appointed Mr. 
A. P. RUTHERFORD, burgh electrical engineer, in succession to 
Mr. J. Gray Scott, who received an appointment at Croydon. M. 


Rutherford has been employed as an assistant at the electric light- 


inv station since the undertaking was commenced. 

The Stoke Council has appointed Mr. P. J. S. TIDDEMAN, of St. 
Annes-on-the-Sea, clectrical engineer, at a salary of £250 a year. 
Mr. Tiddeman went to St. Annes from Pontypool, Wales, about 
two years ago. 

Mr. Е. C. Pay, the newly-appointed engineer and manager at the 
Newton Abbot electricity works, was, before leaviag Hammersmith, 
preseuted with an oak case of drawing instruments from the staff 
and employ s under bim. 

On Thursday, April 24th, a dinner was held at the Savoy Hotel, 
Newca-tle, by the junior engineers of the Newcastle Electric 
Supply Company, after which an interesting programme was very 
successfully carried out. 

Mr. J. W. Donner, the superintendent of Pinkston Power Station, 
having been appointed resident engineer to the Trafford Power and 
Light Supply Syndicate, Trafford Park, Manchester, Mr. James L. 
GRAHAM has been appointed to the vacant position at Glasgow. 

On Tuesday last week an interesting ceremony took place at the 
Maidstone Corporation Electricity Works, when Mr. E. E. HoADLEv, 
the borough clectrical engincer, was prescnted with a marble 
chiming clock on the occasion of his approaching marriage. Mr. 
CanR, the chief assistant, in making the presentation, spoke of the 
good feeling which existed between the staff and the chief. 

A smoking concert in aid of the funds of the Brighton Electricity 
Works Club was held at the Unicorn Hotel, North Street, on Mon- 
day evening. Mr. G. GoonparLr presided, in the unavoidable 
absence of Mr. CunisTiE. А capital musical prog tame was vone 
through. 


NEW COMPANIES REGISTERED. 


Provincial Electric Construction Company, Limited (73,442). 
—This company was registered on April 15th, with а capital of £3,000 in £1 
shares, to acquire the business of a gencral electrician and contractor, carried 
on by G. F. Rimmer, at 19, Minster Buildings, Church Street, Liverpool, and to 
carry on the business of producers and suppliers of electric light, heat and 
power, constructors of cables, lines, wires, accumulators, and works, elece 
tricians, mechanical and electrical engineers, metal founders and workers, 
smiths, hardwaremen, manufacturers of rolling stock, Ke. The first sube 
scribers (each with one shire) are :-- E. Wiese, Holly Mount, 71, Rowson Street, 
New Brighton, merchant: T. Salveton, 12, Jermyn Street, Liverpool, ship- 
broker; C. I.. G. Weise, Holly Mount, 71, Rowson Street, New Brighton, clerk ; 
Mrs. A. J. Rimmer, Holly Mount, 71, Rowson Street, New Brighton; Mrs, 
M. E. L. Riminer. 80, Empress Road, Liscard ; G. F. Rimoner, 30, Einpress 
Road, Liscard, electrical engineer: and А. C. Montgomery, 27, Denton Drive, 
Egremont, Cheshire. No initial public issue. George F. Riminer is the first 
sole managing director: qualification of ordinary directors, £50; remuneration 
as fixed by the company. 


Cooper Patent “Anchor” Rail Joint Company, Limited 
(73,421).—This company was registered on April lith, with a capital of £6,007 in 
£1 shares, to саггуоп the business of makers of rails, rail joints and parts of 
rail» and joints for railways, tramways and the like, and materials for securing 
rails and rail joints and parts thereof to underbeds of railways, tramways and 
the like, ironfoundcrs, mechanical and electrical engineers, manufacturers of 
tools, implement; and machinery, inan ifacturers of rolling: toch, hardwarenk n, 
& ., and to take over the business now carried on by La Cooper, I.. Cooper, jun., 


G. H. Archer and W. Howard-Smith at Central Bank Chambers, Leeds. The 
first subscribers (each with one share) are: — L. Cooper, Central Bank Chambers, 
Leeds, iron merchant; L. Cooper, jun., Corn Exchange Buildings, Manchester, 
iron merchant: Mrs. А. Н. Cooper, Swanwick House, Prestbury; W. Howard - 
Smith, 20, Victoria Street, 8.W., civil engineer; E. M. Griffiths, 1—8, Ludgate 
Circus, E.C., machinery merchant; L. A. Orford, 87, Fountain Street, Man- 
chester, solicitor; and G. H. Archer, Central Bank Chambers, Leeds, iron 
merchant. No initial public issue. The number of directors is not to be Jess 
than two nor more than five; the first are Leonard Cooper, Leonard Cooper, 
jun., and George H. Archer; qualification, 300 ordinary shares; remuneration 
as tixed by the company. Registered office, Central Bank Chambers, Leeds. 


Electric Carriage and Storage Company, Limited (73,476). 
—'This company was registered on April 18th, with a capital of £100 in 41 
sbares, to carry on the business of an electric carriage and storage company in 
all its branches, to construct and deal in carriages, motor cars, vehicles, 
electric appliances, machines, lines, cables, and works, and to produce and 
supply electricity forall purposes. The first subscribers (each with one share) 
are:—A. P. Clyne, 8, Norfolk Mansions, East Putney, S. W., estate agent: 
Н. Hickson, 19, Balaclava Road, 8.E., clerk; W. Н. Parker, 90, Fordwych Road, 
Brondesbury, secretary; J. R. Davies, 24, Delamere Street, W., clerk; 
F. Davies, 95, Finsbury Pavement, E.C., chartered accountant; W. B. Anderson, 
169, Breakspears Road, Brockley, S.E., clerk; and V. Malpage, 70, Hilltield 
Road, West Hampstead, N.W., clerk. No initial pablic issue. Registered 
without articles of association, Registered office, 65, New Broad Btreet, E.C. 


Rosario Electric Company, Limited (73,541).—This company 
was registered on April 24th, with а capital of £120,000 in £5 shares, 
(12,000 preference), to adopt an agreement with the City Safe Deposit and 
Agency Company, Limited, and to carry on in the Argentine Republic or else - 
where in South America the business of generators, producers, storers, and 
distributors of and dealers in and with electricity and electric force, users of the 
same for lighting or heating, or as a motive agent or otherwise, electric lighting 
contractors, railway and tramway contractors, promoters, financiers, engineers, 
electricians, kc. The first Subscribers (each with one preference share) are :— 
A. J. Swan, 81, Choumet Road, Peckham Rye, S. E., clerk ; S. Н. Penwarden, 18 

Comeley Bank Road, Walthamstow, clerk; A. D. Brown, 81, Brighton Road, Upper 
Clapton, N.E., shorthand writer; G, E. Sanders, 51, Larkfleld Road, Richmond, 
clerk ; J. W. Pollard, 120, Olinda Road, Stamford Hill, N., clerk; H. J. Robin- 
son, 88, Dean Street, Oxford Street, W., clerk; H. Dixon, jun, 6, Vale Road, 
Finsbury Park, N., clerk. Minimum cash subscription, 40 per cent. of the shares 
first offered to the public. The number of directors is not to be less than 
three nor more than six; the subscribers are to appoint the first; qualifica- 
tion, £250; remuneration, £600 per annum and a share in the surplus profits 
ME Ы рег cent. dividend is paid (such share not to exceed £600 іп any year) 

ivisible. 

London Electrical Syndicate, Limited (73,540).— This com- 
pany was registered on April 24th, with a capital of £2,000 in £1 shares, to 
acquire any inventions relating to improvements in galvanic cells or otherwise, 
and in particular to acquire from G. B. Pushmiiller, the benefit of certain exist- 
ing inventions, and to carry on the business of electricians, mechanical 
engineers, suppliers of electricity, &c. The first subscribers (each with one 
share) are:—A. J. McMillan, 8, Frederica Road, Chingford, secretary; G. B. 
Pushmiiller, 19, Mornington Crescent, N.W., inventor; F. Bernstein, 24, 
Hampton Road, Ilford, merchant; Mrs. J. Pearson, Pitfour, Ilford; G. R. 
Pearsor, Pitfour, Ilford, clerk; H. R. Pearson, Pitfour, Ilford, clerk; L. H. 
Pearson, Pitfour, Ilford, clerk. No initial public issue. The number of 
directors is not to be less than two, nor more than seven. The first are С. 
Pearson and G. B. Pushmuller; qualitication, one share; remuneration as 
fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Smithfield Markets Electric Supply Company, Limited 
(53,854). -This company’s annual return was filed on March 4th, when 12,000 
shares мете taken up out of a nominal capital of £100,000 in 20,000 shares of £5 
each: £5 hus been called up on each share, resulting in the receipt of 260.000. 
Mortgages and charges, £58,000. 


Westminster Engineering Company, Limited (50, 677).— Par- 


ticulars of registered mortgages and charges :— 


| Dates and 
Date of re- 


шош of „оа 
. solutions ebenture ) : 
аа | creating issues when ЕИ | Trustees. pun 
ы series of more than one, E Бате 
debentures. issue is made Series 
i in same serios., . 
£4,000 in August April 22nd, | All the pro- None. £2,800 
40sccond 29th, 1900. 1901. | perty of the 
debentures £200 ! company, pre- 
of .£100 ‘sent and future 
esch. including un- 
called capital. 
46,000 ш February == The undertak-: None. — 
60 deben- , dth, 1902. ing and pro- 
tures of | pertv of the 
4100 each. company, pre- 


sent and fu- 

ture, including 
uncalled capi- 
tal. 
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Eastern Telegraph Company, Limited (5,338 C).—Particulars 
oí registered mortgages and charges:— 


* 
LI Rp 


Dates of | 


— - -- ee 


Amount а Amounts Datesof Property een oe 
secured. debenture issued. | issues. , charged. the charge. ly issued. 
Btock. 
£50,000 March 27th, £47,019 PS 17th, A first Certificate 41, 492, 268 
deben- | 190]. 1901. charge on issued to Te- , 
ture stock, the under- legraph Con-: 


taking and struction & 
| | property of Mainten- ' 


the com- ance Co., Ld. 
410,000 | July 17tb, 410,000 July 17th, 
1901. ( Burman. 


d 1901. 
411,758 Jan. 15th, £44,758 Jan. 15th, Ditto. . Prudential 
| 1902. 1902. Assurance 
Co., Ld., & 
Telegraph 
Construction 
and Main- 
tenance 
Co., Ld. 


pany. 
Ditto. W.H. 
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THE KARLSRUHE ELECTRICITY WORKS. 


THE municipality of Karlsruhe, in Baden (Germany), has 
recently opened a new generating station, and has adopted 
the three-phase high-pressure system for the distribution of 
electricity for light and power throughout the town and 
harbour. The station is distant about three miles from the 
town, and is close to the new Rhine Harbour, for which the 
bulk of the current is required. The electrical equipment, 
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Fic. 1.—MosBaAcH CONTINUOUS CURRENT STATION. 


with which we are chiefly concerned, was entrusted to the 
Electrical Industries, Limited, Karlsruhe, represented in this 
country by Messrs. H. V. Kramer & Co., Bath. 

The ground plan and sectional elevation of the station 
are shown in fig. 4. Fig. 2 gives a general view of the 
engine room. 

The generating plant consists of three steam alternators, 
space being allowed for a fourth—each of 560-kw. capacity, 
at 4,000 volts per phase, and 50 cycles per second. Six 
boilers are provided, each having 2,600 sq. ft. heating sur- 
face, of which 600 вд. ft. are superheater 
surface. The boiler pressure is 140 lbs. 
per sq. in., and the steam is superheated to 
480° F. Two electric pumps lift the feed 
water from a sunk well to the filters, from 
which it flows to two tanks, each of 
11,000 gallons capacity. Steam feed 
pumps supply the feed water to the 
boilers through feed-water heaters. 

The engines are of the horizontal 
tandem compound type, supplied by 
Messrs. G. Kuhn, of Stuttgart, and each 
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LES 


is rated for an output of 600 H. P. i th 

normal, and 760 maximum at 91 revo- n 

lutions per minute. j ] i { і 
The three-phase generators are of the H Hi 


fly - wheel type, direct coupled to the 
engine, and separately excited from 
overhung dynamos. The magnet wheel 
weighs 34 tons, and carries 66 poles, wound with rectangular 
copper tape. The variation in angular velocity is not 


greater than 0'3 per cent., and the generators consequently 
run well in parallel. The exciter is wound for about 70 


Fic. 3.— KARLSRUHE TRANSFORMER TOWER 


volts, and its armature can easily be drawn off the main 
shaft. 

The construction of the generators is specially designed to 
give free access to all parte of the winding, and the lower half 


pene? 


FIG. 2.—KARLSBUHE ENGINE Room. 


of the armature winding can be easily inspected from the 
alternator pit. If necessary, the whole frame, after being 
G 
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fixed to the magnet wheel, can be rotated so that the lower and one for power, each ring feeding two distributing points. 
half is open to inspection from the engine room floor. Two of these points are in the town, and two on the harbour 

The cables from the alternators are led into a chamber (Rhine), and from these points branch off the high pressure 
reserved exclusively for all the high pressure apparatus, distributing cables to the transformer stations; 40 miles of 
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cables in all have been laid down. 

Coming now to the transformer plant, 
five of the transformers are under- 
ground ; 44 are іп towers above ground, 
36 throughout the town, and eight on 
the harbour, and 10 are in private houses. 
In all, 70 transformers are in use, vary- 
ing in output from 15 to 50 kw. 

Fig. 3 shows one of the transformer 
towers, which are in general use. In 
the interior three switchboards are 
arranged in the form of a triangle, and 
the tower itself can be revolved, so as 
to give access to all the gear, one 
door only being necessary. This door 
opens opposite the low-pressure board, 
and the tower can then be turned into 
the second position for the high pressure 
gear, and to the third, which allows for 
easy inspection or replacement of the 
transformer. The great advantages 
obtained by this simple arrangement 
are at once apparent, as regards both 
safety and convenience. The disposition 
of the plant in the other transformer 
stations is on the same lines. 

A system of connecting boxes is in 
use where the low-pressure distributing 
cables cross each other, so that if a 
breakdown occurs in one of the cables, 
its effect is greatly reduced by discon- 
necting this cable, and connecting to 
the other. 

The plant has been carried out on 
high-class lines throughout, and has 


3 Pet been working satisfactorily since its 
Fig. 4.—KABLSBUHE ELECTRICITY Works. opening. It is a good example of a 
modern electric lighting and power 
station. 7 
where plenty of space is allowed for the fixing of “live” Fig. 1 is taken from a photograph of a small continuous- 


parts at а safe distance from each other and from the frame- current station, also fitted up by the Electrical Industries, 
work. Special attention is given to the high pressure fuses, Limited. -It supplies the town of Mosbach, and a distinc- 
and each is separately enclosed on three sides in a glass and tive feature is the method of distributing the current. The 
porcelain case to prevent the damaging effects of an arc. small cables or feeders consist almost entirely of aerial wires, 
The cases are open only to the front, to allow for replace- ^ carried on poles over the tops of the houses. The figure 
ment. The general appearance of the switchboard in this shows the distributing tower and the aerial wires, The two- 


room can be seen from fig. 5. | 

The generating plant is controlled 
from the main switchboard in the engine 
room, on which no apparatus has a 
higher voltage than 120, this being also 
the pressure of supply. The transformers 
for the ammeters and voltmeters are 
placed in the high pressure chamber. 
No measuring instruments are provided 
for the exciters; their regulators are 
fixed on the generator panels. To 
facilitate the paralleling of the alternators, 
the governors of the engines can be 
separately regulated by means of small 
electric motors, operated from the gene- 
rator panels; also, by means of a 
mechanical coupling, all the governors 
can be regulated together from the centre 
panel. Under running conditions, there- 
fore, the attendant has only to watch 
the centre panel—the voltmeter which 
shows the pressure at the distributing 
points being fixed on this panel —and 
need only give attention to the generator 
panels when starting or stopping one of 
the machines. 


— 
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Fic. 5.— KARLSRUHE SWITCHBOARD. 


The feeders are taken from the bus bars in the high wire system, at 220 volts, has been adopted, in order to 
pressure room, each feeder having a separate panel simplify the network, and to keep the cost of the generating 
equipped with the necessary instruments, The feeder net- plant and attendance low. 
work consists of two complete ring systems, one for lighting The electrical plant consists of one 90-KW. dynamo, 
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direct coupled to a horizontal engine, an accumulator battery tracks would have taken up too much space in the public 
of 130 cells of 600 ampere-hours capacity, and a booster set 
of 18 kw. Fifteen arcs and 100 incandescent lamps are 


pr 


BERLIN RAILWAY: VIADUCT ON THE HALLESCHEN UFER. 


provided for the main street lighting, the arcs working five 
in series, and controlled from the municipal buildings. 
Incandescent lamps are also arranged in conjunction with the 
arcs, 80 as to take their place, and are automatically switched 
in circuit by a cut-out, should one of the arcs fail from any 
cause, 


THE {BERLIN OVERHEAD AND UNDER- 
GROUND ELECTRIC RAILWAY. 


(Concluded from page 651.) 


In addition to the long stretch of viaduct, quite a number 
of large bridges had to be constructed in connection with the 
line. One notable bridge is the Möckern, 
which not only crosses the Land wehr Canal, 
but the roads on each side, and the Anhalt 
railways, each of which is at a different 
level. To convey the line over the goods- 
yard of the Potsdam station, two bridges 
of a length of respectively 275 ft. and 


Fic. 8.—CR0ss-SECTION OF OVERHEAD STATION. 


465 ft. had to be built, these large spans 
being necessary owing to the fact that no 
supporting columns could be erected because 
of the numerous railway lines below. 

With the exception of the Eastern terminus, 
the two tracks are the same distance from 
each other in the stations as on the open 
viaducts, one side platform being provided for 
each track. Island platforms, as employed on the Berlin 
metropolitan railway, were not adopted for many reasons, 
chief among these being that the separation of the two 


thoroughfares. The platforms are on the average 262 ft. 
long, of which about 147 ft.—the train length—is covered. 
A section through one of the overhead 
stations is given in fig. 8. Entrance to 
most of the stations is afforded by a central 
staircase leading to a booking and waiting 
hall, whence side staircases lead up to each 
platform. At certain of the stations, how- 
ever, deviations from this arrangement were 
necessary. 

For the operation of the railway direct 
current is employed, and is transmitted to 
the working and feeder conductors between 
the two tracks at 750 volts pressure. The 
ordinary rails are made use of as the return 
conductor, the rails being connected with one 
another, as also their joints, by means of 
copper bonds. The working conductors, 
which take the form of rails, are located 
at a distance 3:59 ft. from the centre of 
the tracks and, on the overhead portion, 
are located to the left of the direction of 
the running of the train. In the tunnels, 
however, they are on the right hand. The 
working conductor rails, on which the 
current - collecting shoes of the railway 
carriages slide, are on the overhead portion, 
located 7 in. higher than the top of the ordinary 
rails, while in the underground portion they 
are 9 in., this increase being made to bring 
about the automatic switching on and off of the electric 
lamps in the carriages as the trains enter and emerge from 
the tunnels, 

The working conductor rails have а section of 
3,600 sq. mm., and are 12 metres (39°36 ft.) long. Their 
ends are held together by fishplates and are connected by 
copper bonds. "They are supported on hard-rubber insu- 
lators, which in turn rest in some parts on the sleepers and 
in others on brackets attached to the central girder. To 
enable the working conductor rails on the overhead part of 
the line to be safely crossed, planks resting on cast-iron legs 
are placed at intervals of about 20 ft. In the tunnels this 
protection is not necessary, the condactor rails being at the 
side, with plenty of room between the two tracks for the 
railway employés to walk along. At the branches and 


BERLIN RAILWAY: VIEW IN THE TUNNEL. 


crossings the feed and working conductors have to be 
broken, the current being conveyed under the crossings by 
cables. In the car sheds the working conductor is fixed at 
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a height of about 13 ft. over the level of the track. Feeder tration on page 784 the building, owing to the heavy 
cables are laid parallel with the working conductor along ~ ground rents in Berlin, consists of three storeys. The base- 
ment, in addition to the foundations for 
the engines and dynamos, contains the 
condensers and the feed and air pumpe. 
On the ground floor are the steam engines 
and dynamos and the switchboards. The 
boiler flues and ash receptacles are 
located on the next storey, while the 
boilers are situated in the uppermost 
storey, a coal bunker, over both lines 
of boilers, being constructed under the 
roof. ‘The dimensions of the boiler 
house fixed the width of the power 
station building; as the whole width 
was not required for the engines, the 
ground floor has been divided off by 
pillars, and a small intermediate floor— 
the width of the smaller portion—built 
in between, provision thus being made 
for a repair shop, offices, &c. Two 
overhead travelling cranes are available 
| CL | in the engine room ; both are electrically- 
БОШ Р „ — N N operated, one having a lifting capacity of 
АЦ / mies eae \ О m, N р z 15 tons, and the ovher 20 tons. The 
smoke stack is 114 ft. diameter at the top, 
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Past SECTIONAL ELEVATION AND Cross-SECTION OF MOTOR CAR. 


parts of the line, one extending from the 
power station eastwards to the Kottbuser 
Thor station, and another westwards to 
the Nollendorf Platz station. 

For the lighting of the stations, car 
sheds, workshops, &c., a separate copper 
wire conductor is laid along the track at 
the side of the feeder cable. While the 
current for lighting purposes is thus not 
normally taken from the working con- 
ductor, yet in case of failure of the 
lighting main, provision is made that it 
can be, and this without much delay. 
The section of the lighting conductor 
ranges from 120 down to 10 sq. mm., 
and is such, that at the farthest point 
from the power station, the pressure is 
never less than 660 volts. At the stations 
near the power plant, resistances are pro- 
vided to reduce the voltage to 660. 
In order to provide for any fluctuation in 
the voltage, owing to the switching off of 
the lamps at one station, while those at 
others are still in use, an equalising 
arrangement has been installed at the 
power station, and in connection with 
this two measuring conductors of 14 sq. 
mm. section run to the eastern terminus, 
and to the Wittenbergplatz station on the 
western section, in connection with the 
lighting conductors. 

As the line is frequently crossed by the 
State telephone wires, provision has been 
made, 80 that should any of these break 
and fall, they cannot come in contact Praw OF Motor TRUCK. 
with the working conductor. 

The power station is located in the Trebbin Strasse, near and is 262 ft. high. The boilers are about 50 ft. above the 
the triangular junction. As will be seen from the illus- ground, so that the chimney has a useful height of only 
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212 ft., the lower 50 ft. being divided into rooms which are 
used as stores, lavatories, cloak rooms, &c. 

The boilers, which were constructed by the Rather 
Rohrenkesselfabrik (Gehre), of Rath, near Dusseldorf, are of 


the water-tube type, which, while occupying a relatively 
small space, have a large heating surface. They are six in 
number, each having a heating surface of 230 sq. metres, and 
working at a pressure of from 150 to 165 lbs. per sq. in. 
They are equipped with superheaters by means of which a 
steam temperature of 225? C. is attained. For the feeding 
of the boilers two steam pumps are provided, each having 4 
capacity of 40 cubic metres per hour. These pumps are 
located in the basement of the power station and draw the 
necessary water either from the Landwehr Canal or from a 
wrought-iron tank, filled by the waste water from the air 
and feed pumps, and the condensation water from the steam 
pipes. In order to be ready for any emergency, the steam 
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In the engine room—a plan of which із given below 
—are three vertical compound engines built by Herr A. 
Borsig, of Berlin. They have cylinders 32 in. and 50 in. 
diameter respectively by 293 in. stroke. The normal and 
maximum capacity of each engine is respectively 900 and 
1,200 H.P., running at a speed of 115 revolutions per 
minute, and with steam at an initial pressure of 135 lbs. per 
sq. in. Each engine is provided with a starting device 
driven by suitable mechanism by means of a 20-н.р. electric 
motor. "They are each directly coupled up to a Siemens and 
Halske shunt-wound dynamo, which, at a terminal pressure 
of 750 volts, has a capacity of 800 Kw. All parts of the 
dynamos which need attention are located above the floor, 
so that they can be readily inspected. From the dynamos 
the current is conveyed to the switchboards by means of lead 
cables, protected by iron bands, and thence transmitted to the 
feeder cables. The main switchboard, in addition to the 
switches which connect the different dynamos and feeder 
cables with the distributing bars behind, is fitted with 
the amperage and voltage-measuring instruments. In 
connection with the feeder cables, automatic excess-current 
cut-outs are arranged, so that they are at once cut out should 
an excess of current pass, or should a short circuit occur on 
any part of the line. All the conductors are protected 
against continuous overload by means of safety fuses, located 
either behind the switchboard or in the basement below. A 
separate small switchboard—connected with the main one by 
cables—is provided for the control of the supplementary 
dynamo furnishing the current for the buffer and 
lighting batteries of accumulators. The “buffer” battery 
has been installed with the view of meeting any unusual 
power-requirement variations; it also permits any one set of 
the engines and dynamos to be stopped, when necessary, for 
a period of about an hour. This battery, together with a 
small 20-volt one for lighting purposes, is installed under 
three of the arches of the viaduct near the power station. 

By means of the triangular junction, three services are 
maintained, viz., (1) Warsaw Bridge—Zoological Gardens; 
(2) Warsaw Bridge—Potsdamer Platz, and (3) Potsdamer 
Platz—Zoological Gardens. The traffic is so arranged, that 
at each station there isa train—in each direction—every 
five minutes. Between stations a speed of about 30 kilo- 
metres (184 miles) is attained. To maintain this service, 
20 trains, each consisting of three cars, have been provided, 
13 of which are simultaneously in use, the remaining seven 
being kept in reserve for use when repairs to any of the others 
are necessary. A train consists of а саг at each end—for third- 
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pipes from the boilers to the pumps, and the feed pipes from 
the latter to the boilers, have been fitted up in duplicate. 
From the bunkers the coal is transported to tlie boiler room 
by means of а mechanical arrangement. 


9 


class passengers only, and provided with accommodation for 
the drivers—with a central ordinary car for second-class 
passengers. The system of having a driving car at each 
end of the train has been adopted to save time ut the ter- 
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minal stations. The end cars have seating capacity for 39 
passengers, and the central ones for 14, each vehicle having 
in addition standing room for about 30 persons. An elevation, 
partly in section, and a cross-section of the cars are shown 
on page 722. Four separate entering and emerging 
sliding doors, two on each side, are provided to each car. 
A wooden partition separates the drivers from the passengers, 
while in the ends of the cars, doors are provided to enable 
the train conductors, in case of emergency, to get from one 
. end of the train to the other. Each car is lighted by means 
of 12 incandescent lamps, brackets with candles being pro- 
vided in case of any failure of the electric lighting. The 
car bodies, which are 39 ft. 4 in. long, and 7 ft. 9 in. wide, 
rest on an underframe of [ iron, both being carried on two 
four-wheel bogies. 'The wheel base of each bogey is 5 ft. 
11 in., and the distance between the centre of each pair 
24 ft. 7 in. The frame of the bogies is connected to the 
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electric motor, current for which is taken from the line. The 
brakes can also be applied by hand, while in case of accident 
the cars can be braked by short-circuiting. On each bogie 
a current collector is mounted—one on either side—the 
complete train thus having six collectors. By this means, 
notwithstanding the branches and the alteration of the 
position of the working conductor in the underground 
portion of the line, there is always at least one current 
collector in contact with the working conductor. 

The main car sheds, which have accommodation for 32 
cars, and the repair shops, are located at the Warsaw Street 
terminus. A small car house is also available at the tri- 
angular junction. For the safe working of the railway, a 
section block system of signals has been adopted throughout 
the line, except at the junction where a special system of 
block signals has been installed. A telephone line connects 
each station with the superintendent’s office, the power 


VERTICAL SECTION OF POWER STATION. 


axles through the medium of springs, while between the 
underframe of the cars and that of the bogies springs are 
also introduced, in order to increase the smooth running 
of the trains, and so add to the comfort of the 
passengers, Each car can be provided with four motors 
—two to each bogie—but primarily only three have been 
fitted. The motors are of the continuous current four-pole 
type, and are enclosed in cases which are at one end spring- 
suspended on the bogie frame and at the other supported by 
collars round the axle (page 732). The capacity of the motors 
is sufficient to enable a train-epeed of 52 kilometres (314 miles) 
per hour to be attained, this being the maximum permitted 
by the Bill authorising the line. The power is transmitted 
from the motors to the axles by spur-gearing. The cars are 
fitted with powerful air brakes, the brake cylinder, air tank 
and pumps being located under the vehicle bodies between 
the bogies. The air pump is driven by means of a small 


station, the two car sheds aud with each of the next stations 
on the up and down lines. Intercommunication between all 
the stations is, however, available by means of a telephone 
connecting board at the power station. 

In conclusion, it may not be without interest if a little 
space is devoted to the cost of the line. This can only be 
given approximately, as the various items have not yet all 
been definitely worked out. The original estimate has been 
exceeded owing to the many changes rendered necessary even 
during the construction of the line. The increase is largely 
due to the building of the triangular junction in such a way 
that there are no crossings, and to the necessity of making 
the western section underground instead of overhead. The 
industrial boom in 1899 and 1900, not only sent up the 
cost of materials considerably, but added to the rate of 
wages, these increases accounting for no small proportion cf 
the extra cost of the railway. Finally, ere the line was com- 
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pleted, an extension of it, and an increase in the equipment 
to enable a 2j- minutes’ service instead of a 5-minutes’ 
to be maintained, especially on the western section, was 
deemed advisable and decided upon. With this object 
the rolling stock is being increased from 20 to 28 
trains, to accommodate which a second car shed bas 
been constructed at the Warsaw Strect terminus, At the 
same time the western underground section is being 
extended, and sidings behind the Zoological Gardens station 
established, while at the power station the capacity is being 
increased to 4,800 н.р. by the installation of a fourth 
engine and dynamo of 1,200 н.р. The total cost of build- 
ing and equipping the line, excluding the cost of land and 
interest, has amounted to £1,125,000, of which roundly 
£925,000 was spent on the establishment of the track and 
stations and the remainder on the power station, rolling 
stock, signals, &c. Interest and the extensions decided 
upon bring up the cost to £1,400,000, to which has to be 
added about £350,000 for land and buildings, rebuilding 
certain private buildings, &c. Although the figures given 
above are only approximate, for the reason already men- 
tioned, it may be stated that the cost of the Berlin overhead 
and underground electric railway will not exceed £240,000 
per mile, as compared with £240,000 per mile for the Paris 
electric underground railway, and £600,000 per mile in the 
case of the Central London Electric Railway. Altogether 
the line, in view of the many difficulties encountered, is a 
notable achievement in the field of electric traction, and 
reflects considerable credit on its builders, Messrs. Siemens 
and Halske, and the many capable electrical engineers 
forming the staff of that large concern. 

The bulk of the particulars given above were obtained 
from a paper published in the .Journal of the German Society 
of Engineers, by Regierungs-baumeister Langbein. For the 
photographic illustrations we are indebted to the courtesy of 
Messrs. Siemens & Halske, the builders of the railway, while 
the article was written for us by Mr. C. J. Webb, a frequent 
and valued contributor to our columns. 


SUPPLY STATION ACCOUNTS. 


Tut results of last year's working of thc 


Taunton Taunton Corporation undertaking ате not quite 
Corporation во favourable as in 1900, but the temporary 
Electricity retrograde movement is not of a serious 
Accounts. character. No doubt Mr. E. B. Thornhill feels 


that he is doing well to be able to show a nct 
profit of. £276, when the financial results of earlier years are con- 
sidered. The position can be gauged by the analysis of the output 
and the general statement immediately following it:— 


Units Sales Public Total Number of 
Year, generated. private. lighting. sold. public lamps, 
58 arcs. 
8 50-c.P. 
1898 ... 225,958 105,853 65,230 171,083 2 32-c.P. 
j 45 16-С.Р. 
40 8-C. P. 
67 ares. 
8 50-C. p. 
15939 „. 271,750 138,566 81,751 215,620 8 32-c.r. 
105 l16-c.r. 
36 8-c.r. 
72 arcs. 
8 50 cP. 
1900 ... 434,762 178,200 128,979 307,179 15 32-c.». 
130 16-c.r. 
32 8-с.р. 
72 arcs. 
8 50-C.r. 
1001 . 582,072 215,867 137,040 385, 007 17 32-C.v. 
168 16-c.r. 
32 8-C.P. 
GENERAL STATEMENT. 
1900. 1901. Inc. 
Total capital expenditure £47,627 452, 586 £4,959 
Number of units sold  ... 307,179 885,807 78,728 
Maximum load in kilowatts 320 435 115 
Gross revenue bas £6,649 46,926 4277 
Gross expenditure... B SS) £5,658 £4,227 £589 
Gross profit we £3,011 £2,609 £312 
Average price per unit sold , Lod. — 4-024. — ‘59d, 


In the accounts for 1901 we have followed а slightly different 
course to that previously adopted, in that we have taken as “sales " 


only the profit on inanufacturing and fittings account. "This was 
in detail :— 


By sundry installations and eales of pro 


and in incandescent lamps £842 

To cost of materials and fittings for sundry in- . 
stallations and apparatus and lamps sold 164 
Profit made £78 


‘Lae costs of 1900 therefore require to be reduced by excluding 
the special disbursements on this account, or a sum of £539, when 
the revenue account would contain an item only of £151 profit. 


REVENUE STATEMENT. 


1900, 1901. 
Gross Per unit. Gross. Per unit. Ino. 

Bale of energy .. £5,914 462d. £26,484 403d. — 59d. 
Meter rents б E 184 14d. 209 13d. — 01d. 
Sale of lainps and other | | 
в. Apparatus, and work done 496 394d. 178 11d. — 28d. 
wude ene received а. 55 bd. 55 bad. 008. 

Gross revenue ... £6,649 519d. £6,926 4:314 — 88d. 


Coal has slightly increased, but is still under what it was in 1899. 
Exclading the “ other expenses” item for the reasons above stated, 
the costs show a total increase of 03 per unit. Taking the revenue 
from eale of energy only, it is noted that the drop is large, being 
nearly zd., so that in two years the ede amounts to no less 
than 14d. per unit. 


Cost OF PRODUCTION. 


1900. 1901. 
Gross. Per unit. Gross. Per unit. Inc. 
Coa!, and unloading same £1,328 1:04d. £1,787 l'lid. 4-074. 
Oil, waste, water, and engine | 175 14d. 263  *16d. 4. 02d. 
room stores. 
Salaries and wages incurred 
in generation and distribu- | 544 42d. 597 *874, — 05d. 
tion, and attending street 
lamps. | 
пер кү шеринени 
о u о ' L] e —. . 
engines: T anon nd 248 19d. 265 17d. 02d. 
renewals of street lamps. ) 
Works cost... £2,295 1°79d. £2,912 1:814. +:02d. 
Rent, rates and taxes . 112 054, 131 »O8d. — 01d. 
geo one expense 2 
aries of mana AG ° . 
engineer, secretary, с ES 588 46d. 774 48d. + 02d. 
G en eral (нше, 
rges, stationer an . ° . 
тшп. law eT and 104 08d. 118 084. 00а. 
nsurance. 
reer Sapena E 
1 U e D . „ 
ШАИСТА for installavions 939 -42d. 292 18d. — 24d. 
and lamps sold. ) — 
Total costs 43,638 2:84d. £4,227 9:634. — 21d. 


The profit has decreased by £312 in the gross, and after setting 
aside an extra £119 for financial charges by £431 in the net. Of 
the net profit, £250 has been trauferred to reserve fund, and £25 is 
carried forward. Taking into account а credit balance of 450, the 
results of the lust five усагв are :— й 


Net Prorits. ALLUCATED. 
1897 £41 'To rates... £600 
1898 751 To renewals and 
1899 503 reserve fund 1,604 
1900 706 _ Balance ... m 79 
1901 275 

£2,279 | | £2,279 


— — — —— 


The figures below deal with the year's working ouly. 


PROFIT STATEMENT. 


1900. 1901. 
Interest on loans and over draft. £1,319 41,542 
Sinking fund for repayments 956 882 
Net profit carried to reserve fund > 450 250 
Т " credit of gencral rate .. 256 — 
9 57 forward oe ee oe oe — 25 
Gross profit .:. ves . 43,011 £2,609 


. 
. © 


186 


THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,275, May 2, 1902. 


ee 


CITY NOTES. 


The Oriental Telephone and Electric Company. 


THE eighth ordinary general meeting of the sbareholdera of this 
company was held on Wednesday at the Cannon Street Hotel, Sir 
Auckland Colvin, K. C. S. I., in the chair. 

In proposing the adoption of the report, the CHAIRMAN said that 
the net profits on the present occasion showed a very considerable 
increase over those of the preceding year, due to a great extent to 
the progress made in the electrical branch which they added to 
their telephone business some віх years ago. That progress 
accounted at the same time for the increased amount of the item of 
stores in hand and in transit, for without a large and varied quantity 
of immediately available material the result shown could not have 
been obtained. That branch of their business was now well 
established, and the board looked forward with confidence to a 
further steady development. With regard to the company's 
telephone exchanges, they also had contributed their usual share to 
the prosperity of the undertaking, the difficulty being the finding 
of sufficient space on the existing constructions to accommodate the 
ever-increasing number of subscribers. That diffieulty had been 
complicated in many places by the introduction of electric lighting 
and of electric tramways, whose current had adversely affected the 
cficient working of their telephones. The prospect of further 
introductions of both electric lighting and electric tramways in 
places which had been so far without either, compelled the board to 
initiate steps to effectively meet the whole question. In the 
autumn of 1900 they commissioned their colleague, Mr. Grewing, 
jun., to proceed to the East to personally inquire into the actual 
condition of the ditferent exchanges of the company, and to suggest a 
reliable and permanent remedy. That remedy, it appeared, could only 
be found in duplicating their wires and in consolidating them into 
cables, either overhead or underground, wherever practicable. In 
deliberating on this question, two further very serious questions 
presented themselves—viz., the cost of the suggested improvements, 
and the life of their present licences in India, the latter of the two 
being the most important. They therefore requested Mr. Grewing, 
being in India, to proceed to Simla to open negotiations with the 
Government for the extension of the term of their present licenses. 
Those negotiations led to a definite settlement with the Government 
of India, who examined their proposals in a fair and equitable 
spirit, and had now definitely approved them with such modifications 
аз were considered necessary by it, and accepted by the Board. 
They had been materially aided in this matter by Sir Allan Arthur, 
a director of the Bengal Telephone Company, to whom their best 
thanks were due. Mr. Grewing, jun., himself, had proceeded to 
Egypt before the final conclusion of the negotiations in connection 
with the reconsiructions in Cairo and Alexandria which then 
commenced, and which were mentioned in the report; but before 
leaving India he had laid the foundation of the subsequent settle- 
ment. The item “ Directors’ Travelling Expenses” on the debit 
side of the accounts was increased to the extent of some £275 in 
connection with this journey to India and the Straits by their 
colleague, who, however, did not claim any personal expenses, 
Considering the enormous extent of ground travelled over, the 
charge was inconsiderable, particularly as the journey was 
undertaken and carried through at the hottest time of the 
year, and in the hottest parts of India and the Far East. 
Generally speaking, their exchanges were found to be in a com- 
mendable state of efficiency, having regard to the fact that few 
changes had been introduced in the methods of working them 
since they were originally organised. However, as already stated, 
changes had now become imperatively necessary, both on account 
of the overerowded state of the wires and the appearance of electric 
lighting and electric tramway companies. Given those improve- 
ments, the directors looked most hopefully into the future. 

Mr. HENRY GREWING seconded the motion, which, after a short 
discussion, was adopted. 


— eet а a 


Submarine Cables Trust. 


THE report for the year ended 15th ult., to be submitted at the 
meeting of the 6th inst., shows that the revenue for this period 
amounted to £24,615 and the expenses to £1,251, leaving a balance 
of £23,364, to which is added the sum of £44 brought forward, 
making an available balance of £23,408, After providing £19,725 
to meet payment of the coupons, the sum of £3,612 has been 
transterred to the redemption fund, leaving a balance of £71 to be 
carried forward. 


Kidderminster and District Electric Lighting and 
Traction Company, 


THE gross receipts for the year to December 31st, including the 
amount received from the Kidderminster and Stourport Electric 
Tramway Company for dividend on the shares held by the com- 
pany, umount to £5,181, which, added to £708 brought forward 
from last account, makes £0,889. After deducting the expenses 
(including interest on loans), amounting to £3,950, there remains a 


net profit of £2,339. The directors propose that this amount 
should be applied as follows, viz.:—To dividend on cumulative 
preference shares for the year 1901, £1,500; to be placed to depre- 
ciation fund, £100; to dividend on the ordinary shares at the rate 
of 2 per cent.'per annum, £613; to be carried forward to next 
account, £125. "The net profits for the year in respect of the tram- 
ways amounted to £2,863, which, added to £128 brought forward 
from last account, makes a total sum available of £2,992. This 
amount has been applied as follows, viz.:—To dividend at the rate 
of 4 per cent. on 5,720 shares, £2,288; to depreciation and reserve 
fund, £500; to be carried forward to next account, £204. 


Leamington and Warwick Tramways and Omnibus 
Company. 


Mr. E. GARCKE presided at the ordinary meeting of this company 
held last week in London, and moved the adoption of the report 
and accounts. He explained that the majority of the shares were 
held by the British Electric Traction Company, and that company 
was fully informed of the position of this company's affairs. The 
report and accounts were full and accurate, and required no 
explanation, and he therefore moved their adoption. This was 
seconded by Mr. Purser and agreed to. А dividend of 6 per cent. 
on the ordinary shares, carrying forward £260 to the next account, 
was approved of. 


West Coast of America Telegraph Company. 


THE report for 1901, to be presented at the meeting on the 
6th inst, states that the gross receipts amounted to £32,106, 
against £30,888 in 1900, showing an increase of £1,218. The 
working expenses, £23,022, compared with £23,046 for the previous 
year, showing a decrease of £24. After providing £6,000 for the 
interest on the 4 per cent. debentures and £800 for the interest on 
the 4 percent. income bonds, there remains a balance of £2,284, to 
which is added the sum of £588 brought forward, making a total of 
42,872. Of this amount £1,500 has been placed to a general 
reserve fund and £1,000 to a maintenance ships’ reserve fand, 
leaving a balance of £372 to be carried forward. 


— ——— — a 


Eastern Extension Telegraph Company. 


THE report for the half-year ended December 31st last, to be 
submitted at the meeting on 7th inst., shows that the gross 
receipts amounted to £324,209, against £360,889 for the corre- 
sponding half-year of 1900. The working expenses, including 
£29,447 for maintainance of cables, absorb 4120, 294, against £104,604 
for the corresponding period of 1900, leaving a balance of £203,915. 
From this is deducted £7,715 for income-tax, £6,400 for interest on 
debenture stock, and £263 for donations to the London School of 
Tropical Medicine and Yangtse Flood Relief Fund, leaving as the 
net profit for the half-year £189,537. After adding £15,023 brought 
forward from the previous half-year, there is an available balance of 
£204,561. It is proposed to distribute the quarterly dividend of 
li per cent. on May 8th, making a .total dividend of 5 per 
cent. It is also "proposed to pay a bonus of 4s. per share, or 2 per 
cent., making a total distribution of 7 per cent. for the year 1901. 
The balance of £69,561 has been transferred to the general 
reserve fund. 


— — e 


Prospectuses. 


Tuis week the prospectus of Messrs. Beyer, Peacock & Co. (1902), 
Limited, locomotive builders and general engineers, of Gorton, 
Manchester, the excellence of whose work is very widely recog- 
nised and is maintaining the reputation of British made loco- 
motives and machinery in different parts of the world, has been 
before the investing public with an issue of ordinary and prefer- 
ence capital and debentures. The nominal capital is £500,000 ‘ths 
of it being 51 per cent. preference and zths ordinary, all in £1 
shares, and there is to be £300,000 debenture stock at 44 per cent. 

The prospectus of the South Wales Electrical Power Distribution 
Company is now before the public, offering 42,750 £10 shares for 
subscription, and it will be found in our Business pagesto-day. The 
nominal share capital is £750,000 in £10 shares, and the company 
has power to issue £250,000 in debentures. The Objects of the 
undertaking have been frequently outlined in our columns. The 
ceremony of laying the foundation stone of the power station at 
Pontypridd was performed on Wednesday. The list opens on 
Tuesday next and closes on Friday, May 9th. The contractors for the 
undertaking are:—Messrs. Willans & Robinson, Limited, for the 
engines, boilers, and general equipment of the stations; Messrs. 
Ganz & Co., for the electrical machinery ; Messrs. Callender's Cable 
and Construction Company, Limited, for the mains; Messrs, 
Holloway Bros., for the buildings. 


— — 


West india and Panama Telegraph Company.— 
Divideud of 6s. per sharc on account of arrears of dividend on first 
ргсісгспсо shares. . 
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Brisbane Electric Tramways Investment Company. 


THE report of this company, from November 20th, 1900, to Decem- 
ber 31st last, to be submitted at the meeting to be held on the 
8th, inst., states that :— 


The net amount in dividends received on the shares held by this company 
after deducting income-tax, was for 1901, £42,430, to this has to be added the 
amount attributable to revenue in respect of the period from November 20th to 
December 31st, 1900, £2,821, and sundry receipts £660, leaving a balance to 
credit of rerenue account £46,912. Atter deducting general charges in London 
and expenditure in Brisbane, including insurance undertaken by this company 
under its contract with the Tramways Company, £3,096, there remains a net 
balance available of £42,815. The debenture stock interest from dates of 

ayment of instalments has absorbed £15,916, and an interim dividend calcu- 
ated from the date of allotment has been paid on the preference shares 
amounting to £10,000. There thus remains a sum of £16,898, and the directors 
recommend that this be appropriated in the following manner: To payment of а 
halarce dividend of 2s. fd. per share on the preference shares, making up the 
full dividend at the rate of 5 per cent. per annum, carrying forward £7,528. 
The extensions which this company undertook to construct on behalf of the 
Tramways Company, are now either open to traftic or approaching completion, 
nnd the power station has recently been equipped with new additional elec- 
trical plant and boilers, thus placing the company in a position to deal with 
considerably increased ‘гаће. 


Alliance Electrical Company. 


Tur following is a copy of the directors’ report which came before 
the meeting held at the offices in Regent Street on Monday :— 


The directors are pleased to report that the business of the company during 
the twelve months ending January 3lst, 1902, has resulted in a profit, which, 
after deducting directors’ fees and expenses of management, and making due 
provision for depreciation and for bad and doubtful debts, leaves, with the 
balance brought forward from last year, an amount available for dividends of 
£6,637 6s. ld. Warrants for the interest on the preference shares have been 
duly posted, and the directors propose to declare a dividend of 6 per cent. on the 
ordinary shares, carrying forward a sum of £258 6s. 4d. In spite of the con- 
tinuance of the war and general depression of trade, the company's installation 
departments in London, Birmingham,and Manchester have been well employed 
during the last twelve months, and several important electrical works have been 
completed. The company having been entrusted by the War Office with the 
carrying out of electrical works in connection with the fortifications on the Firth 
of Forth, the directors considered it would be a good opportunity to open a 
branch in Edinburgh for dealing with Scottish business. Premises were there- 
fore secured at No. 81, Prirces Street in August last, and already satisfactory 
results have accrued, several installations are at present in hand, and numerous 
estimates for further work are being sent out. An important agency has been 
concluded with an electric carriage manufacturing company to represent their 
vehicles in England, and a department has been organised at the Head Оћсе 
for effectively dealing with this. The company hopes to place electric carriages 
on the market during the coming London season. As the majority of the 
iluminations in London in connection with the forthcoming Coronation 
festivities will be electric, special attention is being devoted by the staff to this. 
Alrendy numerous contracts have been secured, at remunerative rates, and the 
direciors anticipate a considerable revenue from this source. The directors 
are glad to state that the prospects of the con-pany for the future are very 
encouraging. The returns of orders since the accounts have been made up are 
higher than all previous records, and, judging from the estimates being sent 
out, this satisfactory state of affairs is likely to continue. 


Indo-European Telegraph Company, Limited. 


Mr. J. HERBERT TRITTON (Chairman) presided on Wednesday 
morning at the offices, 18, Old Broad Street, E.C., over the 35th 
ordinary general meeting of the above company ; andin moving the 
adoption of the report, said that those who were present at the last 
general meeting would no doubt remember that he expressed a 
strong wish on behalf of the company tbat the reduction of the 
telegraphic rate to India could be brought about. Unfortunately, 
there were obstacles in the way at that time, and it appeared to be 
almost impossible to overcome them. In several quarters this 
company was held to be the stumbling-block, but this was by no 
means the case. The International Telegraphic Convention pro- 
vided that every interested administration shall give its consent 
before an alteration in the rates can be made. This company 
expressed without the slightest reserve its cordial concur- 
rence in the plan of the reduction when first mooted, and 
endeavoured by persistent negotiations to procure the assent 
of all parties, but this was not obtained until this year, when, 
of course, the reduction was brought into force forthwith. It 
was unnecessary to impress upon them the considerable decrease 
that might be expected in the revenue, seeing that the rate had 


been reduced from 4s. to 2s. 6d. per word, making a reduction of 


1s. 6d. per word. The Indian Government had, however, agreed 
to share in the reduction to the extent of one-third of the loss that 
would have to be sustained. Several reductions, of minor import- 
ance, had been introduced over the company’s system, and the rate 
for messages exchanged between this country and Australia bad 
been further reduced to 3s. per word, the standard for this traffic 
having been maintained for three years. The policy of the com- 
pany was to give reductions in telegraphic rates where possible, to 
facilitate commercial enterprise, so long as the revenue of the com- 
pany was not reduced to too narrow a margin. He informed them 
at the last general meeting that experiments for direct working 
were being made with the Wheatstone apparatus between Emden, 
in Germany, and Teheran, the terminal station of the company’s 
route in Persia, and was glad to say that the result of these experi- 
ments at the time was highly satisfactory, and consequently the 
system had now been finally introduced, and had been working for 
some months. The result had exceeded their expectations, inasmuch 
as the delay between London and Teheran had been reduced 
by at least a third, and this in the face of increased traffic 
brought about by the reductions in the rate of Australia and 
India. They hoped to introduce tbe Wheatstone apparatus 
between London and Emden, or, better still, London and 
Berlin, thus having the one system from end to end of the 
line, and by this means they anticipated a further reduction in 
the time of transit over the company's system, and a consequent 


greater carrying capacity of the wires. 


The Marconi system of wire- 
less telegraphy had, according to what they read in the public press, 
rival systems to contend with, while presumably it was not itself 
fully matured. The future might have in store surprises for wireless 
systems should they be multiplied, but the speed, se.recy, and 
certainty of land wires and ocean cables did not appear to be 
tbreatened at present. The Inter-Departmental Committee on 
Cable Communications issued an interim repcrt in August last, and 
had within the pat few days issued their final report. The con- 
clusions therein arrived at were generally favourable to the telegraph 
companies, and recognised the value of the services they had 
rendered to the Empire and Commerce. They did not recommend 
further redu tions of tariffs, though they were in favour, under 
certain circumstances, of a system of deferred rates. Turning to 
the financial position of the company, the gross receipts showed a 
slight increase over last year, which was to be accounted for toa 
great extent by the satisfactory increase in the traffic with South 
Russia. The debit for maintenance was this year only £23,185 
Os. Gd., instead of £38,827 6s. Gd. last year, and similar amounts in 
previous years, the reason being that there had been no need to 
make any appropriation for writing down the value of the lines of 
the company by the amount which he had repeatedly explained, 
bad been included under the head “ maintenance and charges." 
They would see that the word " charges" was omitted this year. 
The amount carried out of revenue account into profit and loss 
was consequently £89,181 12s. 8d., as against last year £73,284 5s. 5d. 
They had no doubt noticed, in thc profit and loss account, that an 
amount of £33,992 13s. 11d. bad been paid to their partners in tbe 
joint purse, on асссш.ї of an alteration in the outpayment made to 
the German Government by this company, and an explanation of 
this outpayment was necessary. They must go back to the year 
1877—8, when this company formed a joint purse with the Eastern 
Company in the Indo-European Telegraph Department; the ont- 
payment to Germany was notified to tbeir partners as being 2:0 fr. 
for every 20 words. However, the German Government did not 
fuvcur this form of payment, because if, after the establishment of 
the joint purse, the bulk of the traffic passed over the Eastern Com- 
pauy’s cables, the amount under this 20-word payment that would be 
paid to ber would be corsiderably reduced, and it was therefore 
arranged tbat Germany should receive a percentage of the receipts 
of tbe company from tbe joint purse, and their accountant at that 
time worked out this percentage so that the amount paid to the 
Germ n Government should be the fame as she would have received 
under the word payment. Tbe German Government, in accepting 
this arrangement, reserved to itself the right to revert back to the 
crigival word pay ment. Under these circumstances, the acct uutant 
seemed to have been under the imprersion that tbis was a private 
arrangement, and did not concern their partnere, more particularly 
as at first it was adverse to the company, and he did not make out 
the joint purse accounts in the corresponding form. Eventually, 
as the traftic increased, their actual “paid out" became lets 
than that accounted for in tbe joint purse accounts. Nobody 
seemed to have discovered the discrepancy until the year 
1901, when the matter waa brought to their attention by the 
partners, and the board after giving the matter their full considera- 
tion, decided that the only course to pursue was to pay iuto the 
joint purse the balance that had thus accumulated. Seeing that the 
company had had a prosperous year, they thought it better to wipe 
out this sum at once, instead of spreading it over two or three years. 
They had, therefore, charged this amount of £33,992 13s. 114. to 
protit and loss account, and the amount that remained over was 
naturally considerably diminished. The usual dividend and bonus 
absorbed £31,875, and the directors proposed to add £5,000 to the 
reserve, and carry forward #14 897 168. Id. to next year. The 
shareholders were, no doubt, anxious to bear whether he had any 
news to impart with reference to the renewal of the German con- 
cession, and he was bappy to say that the managing director had 
just returned from Berlin, having concluded terms with the 
Imperial German Telegraph Department for the prolongation of the 
concession for 20 years from 1904, the document, now signed, only 
awaited the approval of the Imperial German Chancellor, and this 
they expected to receive during the course of a week or so. Share- 
holders were aware that the Russian and Persian concessions had 
been similarly renewed. 

In reply to a question, the CHAIRMAN said they could not hope 
to see an immediate improvement in the telegraphic messages 
between tbis country and the East, and the conditions were not the 
same аз between England and the Colonies. They must be content 
with small gradual success. 

The report was adopted. 


Baker Street and Waterloo Railway, 


Tar seventh half-ycarly general meeting of the proprietors of this 
company was held on Thursday of last week at the Westminster 
Palace Hotel, Mr. Theodore J. Hare (Chairman) in the chair. 

The CHAIRMAN said there were now about 1.300 proprietors on 
the register of the company. Ia moving the adoption of the report, 
he said they had only spent £54,142 on capital account during the 
past half-year, as pending the completion of the negotiations for the 
transfer of the contracts, the directors had not considered it desirable 
or prudent to spend more money than was absolutely necessary. 
The difficult work of driving the tunnels through the water bearing 
strati under the River Thames was now successfully completed, one 
tunnel having been carried as far as Waterloo Station, and the 
other not very far off from that station. It was now possible to 
descend at Waterloo Station and travel through the tunnel to 


788 


THE ELECTRICAL REVIEW. 


Vol. 50. No. 1,275, May 2, 1902. 


Oxford Circus, and come up to the ground again at that station. On 
March 7th last, an agreement was sealed with the Metropolitan 
District Electric Traction Company, Limited, to carry on the con- 
struction of the works, the contract sum to be paid in cash to the 
extent of the company's cash assets, and the balance in sbares 
and debentures. The Metropolitan District Electric Traction 
Company, Limited, had now been absorbed by a company called the 
Underground Electric Railways Company of London, with a capital 
of £5,000,000, formed for the purpose oflelectrifying the District 
Railway, and constructing several of the tube railways in London, 
the Baker Street and Waterloo Company amongst the number. 
Messrs. Speyer Brothers, of London, in conjunction with Messrs. 
Speyer & Co., of New York, and the Old Colony Trust Company, of 
Boston, financial firms of the highest standing, were finding the 
whole of the capital of the Underground Electric Railways Company 
of London, and the necessary capital for the construction of the Baker 
Street and other tube railways. The shareholders were to be 
congratulated that the contract for the construction of the line 
would be carried out by a company of such high standing, 
the successful completion of the undertaking being thereby 
absolutely secured. The following works hnd been restarted. The 
driving of the western tunnel on the south side of the river 
was being pushed on in the direction of Waterloo, and the 
eastern running tunnel was being continued from Waterloo south- 
wards. The Regent Street western tunnel, which had been stopped 
near Vigo Street, was being continued ір a northerly direction. The 
driving of the east station tunnel at Oxford Circus would be com- 
menced immediately the shield now in courre of erection was 
finished, which would be in the course of a few days. Preparations 
were being made for starting the second station tunnel under the 
Embankment, where the company could get an interchange of 
traffic with the District Railway. It was expected tbat the line, 
at any rate as between the Elephant and Castle and Baker Street, 
would be completed in two years’ time. A further agreement had 
been entered into with the new contractors by which they had taken 
over the liability for the payment of interest during construction, 
including arrears as from December let, 1900. Warrants for interest 
up to December 31st last would te issued on the 15th prox. The 
company’s Bill, the object of which was explained at the Wharn- 
cliffe meeting on February 26th last, bad been read a second time 
in the House of Lords, and it would shortly come before a Com- 
mittee of the House. The several Bills which were being promoted 
in the present session and affected the company, were being care- 
fully watched by the directors, and all possible steps would be taken 
to protect the interests of the sbareholders. Mr. Arthur Willie, 
who had just joined the board, was nominated by the Traction 
Company, and was а gentleman of long railway experience. 

Sir ALGERNON WEsT seconded the motion, and the report was 
unanimously adopted. 


Blackheath and Greenwich District Electric Light 
Company. 


THE following is the report which the directors submitted for 
adoption at the meeting of the company on Tuesday, at Cannon 
Street Hotel :— 


The directors herewith submit to the sharebolders the balance-sheet and 
accounts for the year ended December 81st, 1901. The revenue account shows 
a credit balance of £2,150 4s. 8d., which with the balance brought forward 
£78 Os. 10d., the amount received for interest on money on deposit £107 
8s. 4d., and the pront on the sale (less legal expenses) £8,817 1s. 6d., 
makes & total of £5,647 9s. 10d. After payment bf debenture stock interest 
£8,952 15s. Id., there remains a oredit balance of £1,694 14s. 9d., which 
the directors recommend should be carried forward. The business of 
the company shows continuous and steady progress. On December 81st, 1900, 
the lamps connected were equivalent to 14,478 of 8-c.p. On December last the 
lamps connected were equivalent to 29,449 of 8-c P. The number of consumers 
increased during the same period from 342 to 746. A satisfactory feature of the 
business is that a considerable demand for power has arisen, thus providing tke 
company with а дау load. The directors look forward with confidence to a 
considerable development in this direction. To meet present and prospective 
requirements it was deemed desirable to increase the capacity of the plant at 
the generating station, and orders were placed accordingly. The directors 
have every reason to believe that the consumers both for power and light are 
well satisfied with the supply, as extension orders are continually being 
received. In June last the Borough Council of Woolwich served the company 
with notice, requiring the sale to them of the Eltham portion of the company’s 
undertaking situate within the said borough. Protracted negotiation ensued, 
with the result that the purchase price was mutually agreed at the sum of 
£5,600, to include capital expenditure within that area estimated at £2,110. 
Bir John A. Willox, M.P., retires from the board by rotation, and being eligible 
offers himself for re-election. Messrs. Chalmers, Wade & Co., the auditors of 
the company, offer themselves for re-election. 


Sir J. A. WirLox, M.P., presided at the meeting, and in moving 
the adoption of the above report, he said that the business showed 
continuous and steady progress. When the company began to 
supply in February, 1900, the number of consumers was 132, and 
the lamps connected were equivalent to 5,957 8-c.p. At the close 
| ro year the consumers bad increased to 342, and the lamps to 

4,473. 
and the lamps to 29,449. Thus during the past year both con- 
aumers and the lamps have been more than doubled. This may 
fairly be regarded as satisfactory progress. It will be considered 
all the more satisfactory when it is stated that the progress still 
continues. Since January Ist last 104 new applications had been 
received and accepted for 4,100 8-c.P. lamps, which was far in 
excess of the figures of the corresponding period of last year. 
Several large installations were also being negotiated, and all the 
signs were of a hopeful character. The financial results also showed 
a distinct improvement. In the first year there was a small balance 
to credit of 473, but it must be borne in mind that this result was 
helped by the penalties recovered from the contractors for delay in 
completing the generating station. Without any such outside aid, 
the revenue account now showed a credit balance of £2,150. The 
total from current receipts for the year were £7,449. Of course, 


In the next year, 1901, the consumers bad grown to 743, 


this was a comparatively small figure, but a large proportion of the 
consumers only began their supply late in the year, and the com- 
pany had not, therefore, the advantage of their trade for any length 
of time. At presentthe business was decidedly better. During the 
first quarter of the present year the receipts from current amounted 
to £3,680, as compared with £1,880 in the same quarter of last year. 
The works cost also showed a favourable contrast, as the ratio 
diminished with the increase in the volume of business. One 
gratifying feature was the extension of the company's business 
in the supply of energy for manufacturing pu Manufacturers 
were finding it profitable to take power fromthe generating station, 
instead of setting up special plant of their own. It was also 
profitable to this company, because it kept the plant employed in 
the daytime and summer, when there was little demand for light. 
Numerous factories were springing up round the station, and there 
was every reason to anticipate that the company would find good 
customers among them. To provide for the immediate future they 
had enlarged the plant at the generating station, and the capacity 
of the plant was now adequate for all the probable requirements for 
а considerable time. As to the small change in the area of tupply, 
the Woolwich Corporation gave notice to acquire the Eltham area 
over which the company had obtained power of supply. The 
company bad done very little work in that district, because the 
population was sparse. and the prospects of а lucrative 
business were not very rosente. They were not sorry to part with 
Eltham, and a fairly satisfactory settlement was amicably arranged 
with the Corporation of Woolwich. They paid the company for 
their whole expenditure on mains, &c., and also а sum of £3,500 as a 
compensation for disturbance. These amounts had been properly 
allocated in the balance-sheet. The capital account bad been 
reduced by the amount received under that head, and only the 
balance bad been treated as an available asset They had also 
arranged with the Woolwich Corporation to continue to supply 
the consumers of Eltham with light, so that they still retained the 
business until the Corporation should find it convenient to provide 
a supply of their own, which would probably be a considerable time. 
The profit on the trading, and the sum obtained from the Woolwich 
Corporation, had enabled the company to cover the whole interest 
on the debenture stock, and to end the year with a credit balance 
of £1,760. The question the directors had to consider was how to 
dispose of that bslance. They might have applied it in part to 
depreciation, but as the generating station of the company had been 
at work less than two years, that did not seem to be an urgent 
necessity ; or they might have applied it in part to the reduction of 
preliminary expenses. That item would certainly have to be dealt 
with, but upon full consideration, the directors deemed it judicious 
not to appropriate the money at all, but to hold it in hand. There 
was good reason to hope that the next balance sheef, owing to the 
increase of business, and the consequent reduction of working 
charges, would show a favourable result, and the position would be 
further improved by the substantial amount now carried forward. 

Mr. H. W. BowpEN (managing director) seconded the motion, 
which was adopted. 

The retiring director and auditors were re-elected, and the meet- 
ing closed with the usual vote of thanks. 


Cuba Submarine Telegraph Company. 


THE directors’ report for the half-year ending December 31st, 1901, 
to be presented at the meeting to be held on May 7th, reads as 
follows :— 


The directors beg to submit, duly audited, the balance-sheet and accounts for 
the half-year ended December 31st last. The total receipts for the six months 
were £11,863 9s. 7d., while the expences amounted to £5,834 58. id., leaving а 
balance of £6,029 4s. 8d., to which has to be add d £4,761 Re. Id. brought 
forward from last account, giving a total of £10,790 68. 4d. to be dealt witb. The 
traffic receipts show an increase of £866 48. 1(d. as compared with the corre- 
sponding period of 1900. The dividend on the preference shares will absorb 

,000, and leave £7,790 6s. 4d., out of which the directors recommend the pay- 
ment of a dividend at the rate of 4 per cent. per annum on the ordin shares, 
free of income-tax, the balance, £4,690 68. 4d., being carried forward to the 
current half-year. The broken Cape Cruz--Santiago section of the Man- 
zanillo—Santiago cable referred to in last report was repaired on March81st by the 
ss. Neicington under the superintendence of Mr. Keith, and the directors have 
pleasure in reporting that the whole of the cables are now in good working 
order. The company's claim against the United States Government for re- 
imbursement of the cost of repairing the cables cut during the Spanish- 
American War has not yet been settled, but the Bill in respect of the same is 
now pending in the House of Representatives, and it is hoped that it will be 
satisfactorily dealt with during tbe current session. With regard to tbe claim 
for payment of the subsidy of £2,000 per annum in respect of the coast cables, 
now in arrear since January, 1899, no reply bas been received from the United 
States Government, but, in view of the change in the Government of Cuba, 
which has now been fixed for the 20th inst., the directors will take the earliest 
opportunity of pres: ing upon the local authorities the company's claim for pay- 
ment of its subsidy in accordance with its concession. 


Elmore's German and Austro-Hungarian Metal 
Company. 
Tun eleventh annual report, presumably intended to be presented 
at a meeting of shareholders, the date and place of which are not 
stated on the report which as reached us, reads thus:—'' The 
directors bee to submit herewith the accounts of this company, and 
those of the ‘ Metall’ Company, for the year ending December 
31st, 1901. There is but little alteration in the accounts of this 
company, compared with those for the year 1£00. The loan from 
bankers was reduced from £5,000 to £3,000 (now £2,500), and, as 
will be seen from the profit and loes account, there has been a 
reduction in the directors’ fees and office salaries and rent, printing, 
&c. Patent charges are higher, owing to the biennial working of 
the Austro-Hungarian patents. The dividend declared at tha last 
general meeting was duly paid to the preference shareholders and 


. (income and expenditure account). 
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the ordinary shareholders. With regard to the ‘Metall’ Company, 
the directors regret that, owing to the drop in the price of copper 
at the end of last year, a heavy loss was incurred whereby all the 
profit made was swept away and a loss made in addition. The 
result is extremely unsatisfactory, for a considerable saving had 
been effected in the cost of production, and, notwithstanding the 
great depression in trade in Germany, the company not only main- 
tained its sales, but actually showed an increase. The copper 
market was extremely difficult to understand, and to either purchase 
or sell more than the actual requirements was a source of danger. 
The whole of the company’s stock of copper has been written down 
to the low price which existed on December 31st last, since when 
the price of tbe metal has considerably increased. There have been 
increases in all the charges to profit and loss, none of which the 
directors could avoid. The factory was inspected by the directors 
on 15th ult, and was found to be in good condition, up-to-date, 
and working admirably. The trade in Germany would appear to 
be increasing, for the company is in receipt of orders largely in 
excess of any previous period. The directors have pleasure in 
stating that the Government bas again given the company practi- 
cally the sole contract for the next three years. This contract has 
been given after a trial of eight years of the company's products, 
and the decision of the Government implies satisfaction both with 
the goods and their delivery. The directors regret that their efforts 
to carry out the conversion of the debenture stock last year were 
ineffectual owing to the financial crisis in Germany, and the 
stringency of money in England. They had, therefore, no alter- 
native but to ask the debenture-holders to extend the period of 
redemption to July lst, 1904, and, at the came time, to permit of 
an increase in the amount from £75,000 to £100,000. A debenture 
stockholder (Mr. Walker) opposed the passing of the resolutions by 
the debenture-bolders, and, immediately after their passing, issued 
a writ against the company, and a notice of motion asking for an 
injunction, which Mr. Justice Buckley refused. Mr. Walker 
appealed against this decision, and the Appeal Court, consisting of 
Lords Justice Vaughan-Williams, Romer and Cozens-Hardy, unani- 
mously upheld Mr. Justice Buckley’s decision. The directors in 
February last made an issue of stock, but in view of the litigation 
then proceeding and Mr. Walker's circular, such issue did not result 
in a large amount being applied for. Owing to the lower price of 
copper, the finances of the company are not at the moment press- 
ing, and as the construction of the railway line into the factory 
has been deferred, the directors do not anticipate any financial 
difficulties. The retiring director on this occasion, Mr. Jobn 
MacFarlan, being eligible, offers himself for re-election. The 
auditors, Messrs. Cooper Brothers & Co., also offer themselves for 
re- election.“ * 

The auditors’ report reads as follows :— 

In accordance with the provisions of the Companies Act, 1900, we certify that 
all our requirements as auditors have been complied with, and we report to the 
shareholders that we have audited the balance-st eet and profit and loss account 
Nothing has been written off patents 
account since December 81st, 1997. The accounts of the business in Germany 
are kept there. We have seen a [ress copy of the balance-sheet of Elmore's 
Metall Actien Gesellechaft, December Bist, 1901, as certified by two local 
auditors. We ате informed tbat, in addition to the remuneration charged in 
this company's profit and lo:s account, three of the directors have received from 
Elmore's Me Aoctien Gesellschaft the sum of £62 10s. each by way of com- 
mission on loans raised on their guarantee for the benefit of the Metall“ 
Company, and that the managing director has received from the “Metall” 
Company remuneration aas Vorstand" of that company. Subject to there 
remarks, in our opinion such balance-sheet is properly drawn up so as to exhibit 


а true and correct view of the state of the company's affairs as shown by the 
books of the company. 


COOPER BROTHERS & CO., 


Chartered Accountants, | Auditors, 
London, April 25th, 1902. 


Urban Electric Supply Company. 


THE fourth ordinary general meeting of the shareholders of this 
company was held on Thursday of last week at Broad Sanctuary 
Chambers, 8. W., Mr. Francis E. Gripper presiding. 

The CHAIRMAN said that this was the first meeting since the issue 
of the capital. The company was formed for the purpose of under- 
taking electric lighting and tramway concessions in a number of 
provincial towns, and the work which had to be done during the 
first three years of their existence was to obtain the Parliamentary 
powers authorising them to carry out the various undertakings 
which they had in view. This work of necessity occupied a very 
considerable time, involving the consents of the local authorities 
concerned which were generally obtained only after protracted 
negotiations as to terms and conditions. They had obtained their 
provisional orders at & very reasonable cost, and upon terms wbich 
would prove satisfactory to the company. The value of such provi- 
sional orders increased from year to year as they became more 
difficult to obtain. Having obtained the necessary Parliamentary 
powers, the public issue was made in June last, and the whole of 
the capital offered was subscribed for. А contract was entered into 
with Edmundson's Electricity Corporation, and substantial pro- 

had been made towards the completion of works in different 
towns. At Hawick, which was the most important manufacturing 
town in the south of Scotland, tbe works were nearly completed, 
and bad been supplying electricity for several months to a few im- 
portant consumers for whom they arranged to run machinery in a 
temporary manner before the works were nearly finished. The 
company had already received applications for a large number of 
lights, and the prospects were very promising both for lighting and 
motive power. At Stamford, which was the only town in which 
the works hud actually been completed and opened, they bad 
nearly 4,000 lamps already connected or applied for. That wasa 
very important example of the progress which had been made in 


the general use of electricity. Only a very few years ago it took 
three years to get 4,000 lights connected to the mains of a similar 
supply company in a country town three times as large as Stamford. 
Now they got them connected in six months, showing that the 
public had been educated up to the use of electricity as a necessity 
—not asa luxury. At Twickenham, which was one of their most 
important undertakings, the works were well toward completion, 
and they hoped to be : ble to supply current in June in time for the 
Coronation illuminations, for which they bad some large applica- 
tions in that district. They expected to supply several of the 
neighbouring places from their Twick2nham station, negotiations 
being in progress with Teddington, Isleworth and Hounslow. The 
works at Weybridge were almost completed, and would be open 
within the next few weeks, and they had already received inquiries 
for nearly 3,000 lights. At Godalming, the works would be ready 
for opening in a few weeks. A contract had becn secured for 
lighting all the public lamps in the district, and а larve 
demand was expected from the Charter House Schools. At 
Dartmouth, works were being pushed forward upon a site which 
had been obtained from the Admiralty who had entered into a 
contract with them for the supply to the New Naval College, for 
which they required a Very large number of lights. A contract had 
also been secured for the public lighting of the town. In Cornwall 
they had concessions for lighting both Camborne and Redruth, two 
of the most important towns in the county, and they also had a 
concession for an electric tramway about 4 miles long tetween the 
two towns. The power station was rapidly progressing, the work 
of laying the tramway had just been started, and they expected to 
commence supply during the summer. The district was the most 
important mining district in Cornwall, ard they expected this to te 
one of their largest undertakings. At Glossop they bad also 
concessions for both lighting and tramways, and the work there 
was about to be commenced. Considerable difficulty had arisen in 
obtaining a suitable site, but this had now been overcome and 
nothing prevented the work being puthed on ard completed. 
Works at Grantham and Newton Abbot were also abcut to be com- 
menced, suitable sites baving been obtained. These facte showed 
that the work of the ccmpany was being most actively pushed on, 
and he hoped next year to present them with satisfactory results of 
the working of these undertakings. The accounts this year were 
not, of course, very elaborate. The balance sheet showed that only 
£1 per share had been called up, amount ii g to £64,000, but a large 
number of shareholders bad elected to pay up in full upon allot- 
ment, with the result that £41,376 had been received on this 
account, making a total received of £104,687. 45,037 had been 
spent in purchase of land; £28,369 bad been paid to contractors on 
account of works in progress; the cost of provisional orders was 
£14,448; the preliminary expentes of forming the company were 
£1,163. Then, under debtors, they had £40,631— loans and deposits, 
&c., to contractors. The larger portion of this amount represented 
money which they had lying idle at the time, and which was lent 
to Edmundson's Electricity Corporation at interest, but which had 
now either become due to them or would shortly become due to 
them under their contracts for works. Then there was an item of 
£7,696 for deposits with the Board of Trade, «с, which were statu- 
tory deposits during the construction of works, and which would be 
released as the works were completed. The profit and loss account 
this year was, of course, very brief, as they had not yet commenced 
supply operations. Under their agreement with Edmundsons, who 
had undertaken to work all their stations for a term of years, a 
dividend of 5 per cent. was guaranteed upon the share capital, and 
this dividend was duly paid on October 166 last, and again on 
April 1st. А further call of £1 per share was made on March 15th, 
and the remaining calls were now likely to be made at intervals of 
three months, and an application would shortly be made to the 
Stock Exchange for an official quotation of the shares. 

Mr. WX. Рлае seconded the adoption of the report, and this was 
unanimously adopted. 

The two retiring directors having been re-elected, the proceedings 
terminated. | 


British Insulated Wire Company. 


Tux sixth annual meeting was held at Prescot on Wednesday last 
week. Mr. E. K. Muspratt presided. 

In moving the adoption of the report ‘of which an abstract has 
appeared in the ELECTRICAL Review), the CHAIRMAN ttated that 
from certain causes the business of the company in the autumn had 
considerably declined, but as the directors bad made special efforte, 
large orders had since been secured, and work was being well main- 
tained. A considerable sum had been devoted to the acquisition of 
two concessions in Australia for electric lighting and traction. The 
directors had aimed at securing markets for their goods. These 
enterprises had not, up to the present, reached a profit-yielding 
point, but the directors regarded them as very valuable, and had no 
doubt they would soon yield handsome returns. Since the issue of 
the report, the negotiations which had been in progress for amalga- 
mation with the Telegraph Construction Con pauy, of Helsby, had 
been carried through, and the amalgamation completed. The 
Helsby Company was a profitable one, and the amalgamation would 
have the effect of doing away with competition, and of enabling 
the British Insulated Wire Company to tender for electrical instal- 
lations fully instead of, as they had done in the past, for the cable 
portions only. 

The motion was seconded by Mr. S. Z. рк FERRANTI. 

An amendment of the report was suggested by Mr. FRED. SMITH, 
affecting a proposed compensation to retiring directors, and was 
agreed to. "The report was then adopted. 

Messrs. Chalmers, Wade & Co. were re-appointed auditors. 
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British Columbia Electric Railway Company. 


AN extraordinary meeting of this company, held last week, passed 
the following resolutions : — 

(1) Generally approving the recommendations contained in the chairman's 
r-port, dated February last; (2) authorising the directors to create and :ssue, in 
addition to the existing £250,000 of 44 per cent. first mortgage debentures, 
further debentures to the гошіпа! amount of £220,000; and (8) making certain 
alterations in the articles of association. 


Stock Exchange Notices.—The Ccmmittce has ordered 
the undermentioned to be quoted in the Official List :—Brisbane 
Electric Tramways Investment Company, Ltd — £400,000 44 percent. 
first debenture stock ,'redeemable), in lieu of the provisional 
certificates now qucted. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the weck ending April 
25th were £710; corresponding week last year, £7.7: decrease, £17. Tots) 
to date, £10647; corresponding period last year, 49,3:0; increase, £1,387. 
Miles of track open, 104. i 


Blackpool and Fleetwood Tramways.— The receipts for tbe week ending 
april 20th were 428; corresponding week last year, 4847; decrease, 
£59. Total receipts to date, 23, £9; corresponding pe riod last year, 48,590; 
increase, £299, 


Bristol Tramways and Carriage Company.—Tke receipts for the week ending 
ry 25th were £4,241; corresponding period last year, £4,648, decrease, 
(Я. 


British Electric Traction Ccmyany.— The following returns ere is оед cf the 
undertakings of this company for the week ending April 1&th :— 


Comparison an 
| with corres- No. | Aggregnte. 


Amount ponding week Neh эшш eee cee Be 
Company. i ; b of 
i £ | of last year. make: abun Inc. or Dec. 
T — зш 
£ | ж | | т £ | £ 
1 | j 

Devonport’ .. .. 409 — — 154 5,989 — — 
Dudley- Stourbridge | 693 148 — 15 10,64 1967! — 
Gateshead^ .. eU 667 -- -— 154 9,791 — — 
Greenock-Pt. Glasgow 551 341 — 155 0,068 8,399 — 
Hartlepool ..' 2895 n8 | — 131 | 2947 24 — 
Kidderminster 110 IR | — — 8 1,517 154: — 
Merthyr; А 26 150 — | 109 15 2,93 IJ E. 
Middleton* | wn = — i 1,016 25 e 
Oldham- Ashton .. 4F5 Т], s 154 7.18 29 | — 
Poole . 255 59 — 154 3,114 28 — 
Potteries я . 1,446 140 — 15 21,121 8:0 — 
Southport  .. 0 0260 | 91 — 15 2,403 6:5 = 
South Staffordshiret 786 62 — 15 11,220 г (02 — 
Swansea.  ..| 409 i9 | — 155 6.318 615 — 
Taunton* ...  ..: 55 — — 154 815 — | — 
Tynemouth’ |.  .. 905 1 — 15 9,041 19 — 
Wolverhampton Dist. 142 97 — ] 2,040 1,818 — 


1 Ccmpaiison from April 


* Not in operation last year. t Partly stes m. 
$ Comparison from March 18th only. 


5th only. 


Central London Railway.—The receipts for the week ending April 26th were 
£6,257; corresponding wrek last year, £6,6:2; increase, £245. Total 
receipts to date, £112,409; corresponding period last year, £104,596; in- 
crease, £8,218. Miles open, 6, 


City and fouth London Railway.—The receipts for the week ending 
April 27th were £2,993; corresponding week last year, 41,549; increase, 
£1,14£. Total receipts to date (17 weeks), £50,537 ; corresponding period last 
year, £33,974; increase, £16,563. Miles open, 6}; last year, 43. 


Dover Corporation Tramways. — The receipts for the week ending April 
26th were £198 9s. Id.; corresponding week last year, £:03 4s. 10d ; de- 
crease, £4 15s. Od. Тота! to dace, £3,C04 18s. 84d.; corresponding period 
last year, £2,871 5s 54d.: increase. £133 12s. 10d. Miles of track open, 8. 
Car miles run, 1902, 5,160; 1901, 5,063. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.—The receipte for the week endirg April 
25th were aa follows: D. U. T. Co., £3,723 18s. 10d.; D. S. D. Co. 4802 (is ба. ; 
total, £4,526 5s. 4d.: corresponding werk last year— D. U.). Co., 43613 
5s.7d.; D. B. D. Co., £850 15s. 11d.: total, £4,470 1s. 6d.: increase. £56 Зе. 10d.; 
aggregate to date, £67,932 7s. 3d.; last year, £64,195 2.. 10d.; increase, 
43,447 3s. 53. Mileage worked, 46. 


Liverpool Overhead Railway.— The receipts for the week ending April 
27th were £1,898; corresponding week last year, £1,591; decrease. 4193. 
Total to date £23,889: corresponding period last year, £25,919; decrease, 
£2,050. Miles open, 6 miles 67 cbhaina, 


STOCES AND SHARES. 


Wednesday Evening. 
ITI a Stock Exchange holiday dividirg the week, and the most con- 
tradictory rumours atloat as to the coming of peace, the investment 
markets hardly hope to be busy, while the fact that a nineteen- day 
account is now dragving its way along provides another reason for 
quietude, There ie, however, a fair amount of trade going on, and 
once more does the supply of Electrical Debentures fall short of 


the demand. Railway descriptions are almost unchanged, and the 
telegraph department presente but few outstanding features. 

Metropolitan Electrics are a good market, and the price has risen 
to £16 buyers. Asmall speculative account is being built up in 
the sbares, evidenced by the increasing number which are being 
carried-over at each settlement. We have heard a good deal of 
bullish talk as to Metropolitans being safe for 25, but although they 
did attain this figure once before, the possibility of their doing so 
now seems unlikely. If the Marylebone negotations (upon which 
the present rise is based) should be concluded as satisfactorily as 
some are hoping, Metropolitans might jump to 20, and that 
quotation seems to be a fair maximum of their utmost value. With 
reference to the Coronation illuminations, so far as can be seen at 
present, the gas companies will benefit more than the electric light- 
ing, at all events in the City. South London shares, after their 
recent spurt, hang about 3, from which price they seem unwilling 
to budge. 

A number of buying orders for Brush Electrical has raised the 
price of the sbares to 1,', bid, while the Preference are also better. 
The buying is of the sort usually described as knowing. Electric 
Constructions have found supporters after the unwarranted weak- 
ness which overtook the shares, but the prices show hardly any 
quotable change. The British Insulated Wire Company ia offering 
more Preference and Debenture capital at par to its shareholders, 
and there can be little risk in taking it up, despite the dividend 
reductions on the Ordinary sbares during the last two years. At 
present, the existing British Insulated Preference are quoted at 5; 
for the £5 share. 

New issues are struggling to get out before next June. Of the 
South Wales Power Distribution Company we gave full details a 
fortnight ago, and the underwriting has now been completed. 
Those who assisted in this part of the company's financing 
received first-class tickets and hotel accommodation for the lay- 
ing of the foundation stone at Cardiff. The full prospectus is 
now out. Another newcomer shortly to be presented is the Derby 
and Ashbourne Light Railway Company, with its thirteen-miles 
route, and there are several big “ power " undertakings in the North 
of England whose bow to the public may be expected very shortly 
if the South Wales issue should prove a success. 


Central London stocks continue very steady,and are all more 
easily sold than bought at the middle prices. Investors wko эге 
considering Twopenny Tubes as a channel for their money should 
bear in mind that, although the dividend on the Ordinary snd 
Deferred is only limited by the profits which the company can 
make, a safe 4 per cent. from the Preferred stock is probably bet'er 
worth having. Competition by the electrified District must, of 
course, be taken into account, and with the Central London working 
at its full capacity, there does not seem much prospect of an 
advance in the Ordinary dividend. District stock keeps about 33, 
unaffected by Mr. Perks's pathetic statements before Lord Windsor's 
Committee, and Metropolitan Consolidated has eased off to 78 upon 
the generally tagging tendency of the Home Railway market. City 
and South London is up to 70 upon the satisfactory character of 
the ётаћсз. 

So much is being beard of the cctopus grasp of Mr. Pierpont 
Morgan that one is inclincd to ask where all the money can come 
from to finance the oceanic and other schemes. Under the circum- 
stances, it is not altogether surprising to hear of quietly persistent 
selling in Kritish Electric Tractions, considering who it was that 
guaranteed the last emission of shares. With a dullish market, the 
disposal of these British Electrics is somewhat uphill work, but the 
price of the Ordinary keeps about 14. 


In the telegraph list, there is more tone than business. Easterns 
have been down at 122 since our last notes were written, but the 
stock has sbarply recovered. The Anglo-American group displays a 
firm tendency on the revival of business in the Yankee market, but 
already the prophets foresee no dividend on Anglo “A” for the 
current year. In the Submarine Cables Trust report, the principal 
feature is the omission of any reference to Signor Marconi. The 
net revenue for the past year amounted to £23,364. А little better 
showing for 1901 is made by the West Coast of America Telegraph 
Company, receipts being higher, and expenses lower than in 1900. 


National Telephone issues remain dull. What strength there is 
left in them is noticeable in the Debenture descriptions. The 4 per 
cent. stock is 1043, and the 34 per cent. Debenture about 95. It is 
worth pointing out that this latter stock is secured by a trust deed 
on the entire undertaking and property of the National Telephone 
Company; that it is irredeemable except in the event of the 
Government acquiring the undertaking, and if this last happens, it 
becomes redeemable at 103 per cent. on 6 months’ notice being 
given. Those who argue that to all intents and purposes the acqui- 
sition has already taken place, should find this stock atford them 
considerable attraction. 
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ех 
Present Dividen 
Issue, NAME, Share. the last — 
1. 1900, | 1901. 
82,300 | African Direct Telegraph, 4 % Debe. өз „. | 100 Фә jas 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 . 10 ein ese 
119,7007| Amazon Telegraph 5 Y Debs., Nos. 1 to 1,250 Red. 100 iva jes 
804,720 | Anglo-American Telegraph ... bis РЕ Stock| 73/6 | 34% | 61s. 
,097,640 Do. do. 6% Pref өө ов Stock 6 % | 6 & 6 
097,640 Do. do. Deferred oes ese .. [Stock EI 78. 5s. 28 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... ves oss А 5 4 5% 
333,300$| Commercial Cable . 16100 sH ya 
,741,0297 Do. do. Bterling 500 year 4 4 V Deb. Stock Red Stock| ... РЫ 
16,000 | Ouba Telegraph дә» ‘ad i oa ы 1017 9€ 1 ғ. 
6,000 Do. 10 y ^ Pref. see „өө see see eer 10 eee eee 
12,931 | Direct oe очата. “a ee - - ave 545 1 
6,000 do. 8 Pref. ... eas бө» Bi x d ‘as 
90, 0007 = do. 43 eee eee ses 3 een eee eee 
60, ,7102| Direct qose Btates Cable ... А * * b. gm 34% | 32% | ... 
est India Cable, 441 g. De wit in 
101,3007 8 N98 1 A Tt) 100 .. | N 
000,000 | Eastern Telegraph, Ord. Stock s 8 pr y 790,17 % 
.930, ,807 Do. 3 Pref. Btock 8 $e ve А 
1439.681 Do. Mort. Deb. Stock Red. ... * Stock sàs ive 
,000 | Eastern Extension, Australasia and China Telegraph ...| 10 7 7 | 7 95 
820, ,0007 Do. 4 95 Deb. Stock| ... sea 
Eastern and South African Tel h, 4 Ф Mort. Deb. 
a ii dr Pts 3080 red. =) 100 | 58% 
200,0007 Do. 4 95 Reg. Mt. Debs. (Mauritius Bub. )1—8,000 | 25 | .. зви 
180, 227 Globe Telegraph and Trust oan ә eoe 10 | 54% | 54% | ... 
180,042 Do. do. 6 95 Pret. va» ove y m" s is 
150,000 | Great Northern Telegraph, of Oopenhagen 2% ПБ 9:1 = 
75,000 and Bermuda CAPE ud Ф lst Mort. Debs., SE 100 
thin Nos. 1 to 1,200, Red. T ane ‘en 
17,000 do-E Telegraph  ... 10 95 110 Ф 10 95 
100,0007 London Platino-Brasilian Telegraph, 6 % Debs. - - ese p 
72,680 | Montevideo Telephone, мне, Ord., Nos. 1 to 72, 680 .. x^ н is a 
86.492 Do. do. do. 5% Pref., Nos. 1 to 86,492 5 52 = 
983,333 | National ean ere Pref. Stock  ... бө? PAF „ | 100 15 % | 5 t? 5% 
200,000 f. shares eus re TT 2 3 33 
1,966,667 De Def. Stock a T ixi es | 200 60 |61 xd 
15,000 Do. 6 % Oum. 1st bref. ... TT 810 6 6% 
15,000 Do. е Cum. 2nd Pref. ... 10 | 6 6 6% 
250,000 Do. Non-cum. 3rd Pref., 1 to 250, 000 5 5 5% 
2,000,0002 Do. T Deb. Btock Red. ө? ^ |Stock| 34 33 34% 
500,0002 Do. Deb. Stock Red.. 100 | ... | 4 4% 
171,504 | Oriental Telephone ed Elec., Nos. 1 to 171, 504, tally paid 115 6 6 96 
100,0007| Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000 ... | 100 | ... е өз 
11,889 Reuters. ee LEX see eee LIIS see 8 5 % 5 % 
8,903 | Submarine Cables Trust - ee ése 4 sae iiie TA 
58,000 | United River Plate Telephone ies 517 Ф 
40,006 Do. do. 5 Y Oum. pref. Мов, 1—40, 000 Bd us 
179,9471 Do. do. 5 95 Debs. ... eee Stock 
155,600 | West African Telegraph, 5 Y Debs... a. | 100 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—853, 008 | 24 | ... as 
150,000; Do. do. 4 Y Dets., 1—1 ‚500 gua. by Bras. Bub. Tel. 100 | ... 5 
207,980 | Western Telegraph, Ltd., Nos. 1—207,930 oe} 101 Pt? % 
75,0007 Do do. А Debs. 2nd series, 1906 ss | 1004175 FA 
848,777 Do. do. Deb. Stock Red. eee eee 100 TI TI 
88,921 | West India and 8 Telegraph .. Р „ SOT) BST. su 
04,563 Do. do. do. 6 9 Oum. Ist Pret. ... | 10 
4,069 Do. do. do. 6 % Oum. 2nd Pref.. ah | 988 | 
80.000; Оо. do. do. 5 SY, Debe.. Nos. 1 to 1:800 E 


ELECTRICITY SUPPLY COMPANIES. 


Blackheath and Greenwich Dist. Electric Light, Ord. ... 

Do. 44% m Deb. Stock, Prov. Certa. 

Brompton & Boca Elec. Lt. Вар., Ord., 101 to 19,761 
do. 7 9 Cum. Pret. 


50,000 Oharing Gree and "n Electricity ity Supply x lU 


1 an 
" * 5 
8 9 * 199 109 


do. Oum. Pref. 5 ses T 
do. do. 44% Deb. Stock Red. 100 Y si * 
Chelsea Blectrici Buppl $ eee eee eee eee b 4 
ad 1 Deb. Btock Bed. эте eee eon eos 
City of ECT Electric Lighting, 40,001—110,579... | 10 4 0 Р 6 96 
Do. Oum. . 1 to 40,000 .. 10 | 6 6 i 
Do. 5 Deb. Stock, Scrip. (iss. at £115) ‘all paid es ei "" 
Do. 4195 2nd Deb. Stock, Prov. Certs., all paid | 100 s кы 
40,000 OORA GELORA дире ч EET: Elec. Ltg., Ord. 1—40,000 | 10|4% P. 4% 
30,000 do. do. 6% „ 40,001—60,000 10|69% |6 is 
400,0007 De 44 9% Deb. Stock, Prov. Certs (all paid) Rd... | ... | .. |... 2: 
35,500! Hdmundson's Elec. Oorp, Ord. Shares 5|6%|7%|.. 
Kensington = Lag e Es a Eod Stock. es 10 115 ix x 
ow e0tx:6, Ord. ose 1 12 10 
000 do. 4% Deb. Btook = TA 8. at 
London Electric Bappiy Corporation, ма sos A . 
do. 10 6 Ф Pref. b| us 88 Res 
ze | do. 4% 1st Mt Db. Stock Rd. Stock X: X: ix 
Metropolitan ectric Bupply, 101 to 62 500 oss 10 6 
Do. 44 Mortgage rea Btock ЕХ 
Notting Hill xi 34% Mort. Deb. Stock Red. dns воск „ iei ics 63, 
ectric ighting 906 eee 0 
000 St. James’s and i Electric Light, Ord. ses 5 Dr 15 n 1710 
Do. 7 95 Pref., 20,081 to 40, 080 b 
Do. 34 Lh Deb. Btock Red. |1 та see а» 
Bmithfield Market ae Bapply, Ord. ee eee | ы 5 LI] eee eee 
Do. do. 1051 coe ee ш" eee sec 


South London Electricity Bu 
Westminster Blectric Supply, PONENS 
* Babjer 6 

neee otherwic г stated all shares are fully 
Usvidsvie marked § are for a year cousisting of 


100,518 


8 8 18 7 lei ue] 1049; "KC 11 — 12 


Closing Closing urin 
Quotation otations week ended 
April 23rd, pril 30th. April Shih, 

Highest, | Lowest. 
99 —103 99 —103 s oes 
34— 44 34— 44 T1 [III 
70 — 80 70 — 80 W exe 
44 — 47 44 — 47 xd| 444 T 
87 — 89 | 88 — 90 90 £78 
7 — 7} 7 — 74 TyYa| Tye 
9— 4 3à— 4 P^ 4 
150 —160 150 —160 care 6% 
9з — 96 93 — 96 94 8 
4 — 5 4 — 5 85 - 
13 — 14 13 — 14 РА 
9— 4 3— 4 cee 
84— 9) | 84— 9 m 
98 —102 95| 98 —102 2 +» 
94— 104 | 94— 104 loj; 93 
99 —102 99 — 102 s T 
122 —132 |122 —132 1253 | 123} 
83 — 86 83 — 86 855 8: 
105 —10) |105 —109 | 1084 | 1073 
124 — 134 | 124— 134 13: | 12, 
108 —113 107 —112 1074 $us 
98 —101 98 —101 
100 —103 95/1100 —103 ч ses 
84— 9 8 — 9 81$, 8h 
124— 134 123 — 134 13 123 
27 — 29 27 — 29 28] 
99 —103 99 — 103 РА 
35 — 39 36 — 40 374 
100 —104 |100 — 104 as 
i— i-o 4 e 
1— 1 E e 
95 — 99 95 — 99 96i 96 
31— 38 | 34— 38 5, x 
57 — 61 56 — 60 57 Ae 
12 — 14 12 — 14 us 
12 — 14 12 — 14 4 
43— 53 | 4i— 53 5560 5 
93 — 96 93 — 96 944 
101 —105 101 — 105 1044 | 1024 
M— 1 18 = 155 eee oe 
99 —102 99 —102 eec 
65— 7 63 — 74 * ses 
110 —120  |119 —125 oe 
47 — 51 43 — 54 ees 
41— 5 44— 5 ses 
99 ae” 99 —101 eee 
— — i [II] 
99 —102 99 —102 hots és 
12 — 13 | 114-124 | 1944, 118 
102 —105 |102 —105 ies vee 
99 —102 99 —162 ee 
ad 2 Рани i eee 
5 — 51 5 — 54 is 
3à — 44 | 3à— 44 | 125 
160 - 103 1760 103 vee 
i— 1 — 39 «| » 
100 —104 |100 —104 a 
9 — 9i 9 — 93 vis 
9— 94 | 9— 9 |... 
9 — 10 9 — 10 98 
51— 54 1— 54 T ee 
105 —107 |105 —107 1064 | 106 
51— 5 51— 52 52 52 
110 —113 |110 —113 Ves vis 
8— 9 8 — 9 е wee 
12 — 13 12 — 13 12 "n 
123 —128 |123 —128 ©» m 
103 —106 |103 —106 pé А 
8— 9 8— 9 es e 
12 — 13 12 — 1 Т i 
107 —110 [107—110 | 1091 | 108% 
6i— £2 61— 62 | .. 5 
6 — €4 | 5gj— 6ixd| 644 ... 
107 —110 |107 —110 " ove 
10 — 11 10 — 11 és 
101 —104 [101 —104 ee ове 
11— 1? 11— 12 G 
44 — 4i 44— 4% eee * 99 
95 —100 95 — 100 E sx 
15 — 16 |154— 164 | 161, 15% 
114 —115 111 —115 Р ES 
$7 —100 991 -100 ses © 
14 — 15 14 — 15 oe eee 
14j— 164 | 144— 15} 8 
8)— 94 84— 9 А 
98 —101 98 —101 8 
12 — 21 1$ — 23 . eee 
er — 90 80 == 96 eee eee 
$2 - 3 sx deer? 
11 — 12 | 123 | 112 


t Quotations on Liverpool Stock Exchangs, 
paid in deferred саге warrants, profite be rg used as capital, 


ividenás 
letter vert ef сое "sar and the Bret part Ө! the 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


1 Quotations on Liverpool Stock Exchange. 


Consolidated Tel 
National] Electric 


From Birminghem Share List. 


CHEMICALS, &o: 


al uel E * 3 % 91 — 94 


t Unless otherwise stated all ebares are fully paid. 
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SHARE LIST OF ELECTRICAL COMPANIER.- Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
. Present | Btock Dividends for Closing — qm 
Issue, NAMB, Share, the last three years, | тр Д TIT Amis 24.2 
| qu | t | 1899. | 1900, | 1901. Highest. Loven, 
20,000 | British Aluminium 7 % Cum. Pret. ... - id. AOT Zu eii - 44— 54 44— 55 ͤ— | -— 
800,0007 Do. do. 5 & 1st Mort. Deb. Stock Red. we. |Stock| ... iii — | 88 — 92 86 — 90 xd| ... | .. 
62,074 | British Electric Traction "n soe Е 4341 8 3 9 D |13$— 144 | 133— 144 | ит] 
90,000 |: Do. do. 6 % Cum. Pref. i1. 10 " .. | 123— 128 121— 127 1931 194 
600,0007 Do. do. 5 Y Perpetual Debenture Stock . Stock — 124 —127 |124 —127 | 12% 
70,000 | British Insulated Wire i» ee ео bes 5 | 20 * 15 * 10 %| 8 — 9 8 — 9х4 
70, 000 Do. do. 6 Cum. Pret. [III eee ee. 5 eee ees 54— 6 51— 5} ... 
50,000 IS Browett, Lindley & Co. (1899), Ord. Ses a) 5! 8 .. | 13s. to 158. 13s. to 15s. 
50,000 | 6% Cum. Prei... | £1] .. | 6 .  |16/0 to 17/0 | 16/6 to 17/0 
105, ,731 | Brush Elecl. Enging., Ord., 1 to 105,731 san isi 2 ig 5 Nil i— 1 4— 1 là| 3 
150,000 Do. do.  Non-cum. 6 % Pref. в e 2| 6 6 3%] 1t— 18 14— 2 IH 
125,0007 Do. do. 43 Y Perp. Deb. Stock ... ` Stock. . 101 —104 |101 —104 |... 
125,0007 Do. do. 43 o thas, Deb. Stock ve. |Btock| ... e 97 —100 97 —100 
80,000 | Callender's Cable once В Nos. 1—30,000 ... 5 | 15 Y 15 Ф 17 — 18 17 — 18 Ме 
40,000 Do. do. 5 95 Cum es si OT sss = —- 54— 6 54— 6 $^ 
90,0001 Do. do. 44 % 1st Mort. Deb. Btock Red ... Stock eve ie *. 111 —115 111 —115 ; M 
1,969,800 Central London Railway, Btock T ^ ко MEO ... "i 4 91103 —106 |103 —106 | 105i 104 
440, 100 Do. do. 4 95 Pref. Stock .. T os. [Stock] ... d 4 e —106 |103 —106 |105 
440,100 Do. do. Def. do ai ét а ШШ Go ifs 4 951100 —103 100 —103 | 100 
855,000 City and South London Railway ... UE .. Stock 17%] 14%| 2 Ф 65 — 63 69 — 71 704 | € 
54,000 Orompton & Oo., Nos. 1 to 54,000  ... * ae 3 — 34 3 — 33 1 
100,000: чо, de Mort. Reg. Debs, 1 to 900 of ulta lw [ox W tee: lu | á 
99,261 | Edison & Bwan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 5| 6 24% i— 8 — È Е" 
17,139 Do. do. do. "A" Bhares, 01—017,139 ... 5 6 @ 2496 2— 3 2— 3 а 
844,028: Do. do, do. 4 95 Deb. Stock Red ac 1400 I ы: M 78 — 83 78 — 83 " 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. pe 100 | ы še 82 — 87 82 — 87 ETa 
112,100 | Electric Construction, 1 to 112,100 ... T" 2866 Y 6% 1i— 12 11— 1i l4 .. 
31,390 Do. do. 7 T Cum. Pref., 1 to 31, 390.. m ses ET а 24— 3 24— 3 Е 
182, 500 Ро. до. Регр. Ist Mort. Deb. Stock ... Stock sen ач 97 —101 97 —101 2 
18, 000 | General Elec. Co. (1900) 5 95 Cum. Pref. ... б» "TE JE iss 92— 10 98— 103 | ... | wif 
150, 000 Do. do. 4 Ф Mort. Deb. [III eee eee Stock een eee 98 —101 98 — 101 ... EI 
35,000 Henley's (W. p Telegraph Works, Ord. ... ves * 5 15 Y 20 % 20 [4 17 — 18 17 — 18 e d ud 
85,000 Do. do. % Pref. ves 5| 4495| 44% .. 53— 6 5— 6 яга 
50,0007 Do. ty do. 44 Mort. Deb. Stock. Stock кз .. {111 115 |111 —115 x. dn 
50,000 India-Rabber, Gutta-Percha and Telegraph Works ». | 10 |10 9| 10 | ... | 21 — 22 21 — 22 46b ul 
800, 0002 Do. do. do. 4 1st Mort. Deb... oe | 100 | ... € *. | 99 —102 99 —102 e Ld 
37, 500 |tLiverpool Overhead Railway, Ord. ... ass oo | 10) 38% 34% 14%| 44— 5 4i— 5 - 
10, 000 1 Do. do. Pref., £10 paid [III [III 10 5 TIT I i — 11 103 — 11 
7, 500 | Parker (Thomas), Limited, Ord., Nos. 1 to " 500 ... el 181 eee "a 15$— 164 | 154—164 m 
$Rosling, Appleby & Fynn 6 Cum. Pref. . eee v. | £1 siis 19;0 to 20,0 m 
87,350 | Telegraph Construction and Maintenance ... oe 1215 1777 20 9 34 — 37 34 — 37 381 
150, 000 Do. 4% Deb. Bds. Nos. 1 to 1,500 Red. 1909 » | 100 | ... .. 102 —105 103 —106 "A anm 
25,000 Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... бә 5 | 12 12 b РА os 2 5 104— 111 
20,000 do. 5 % Om. Prt. Nos. 1 to 20,000... 5 54— 6 — 
540, Waterloo and City Railway, Ord. Btock  ... ee 91 — 94 ANTE 


§ From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Oldbam, Ashton, and Hyde Electrio (£10 213 Ord ‚14—15, 


hone Construction and Maintenance, 5&—%. 
Wiring, 2—1. А 


J From Manchester Share List. 


This week. | Last week. Ino. or Dec. 


@ Acid, ки ee per оті. 5J- 5/- .. 
a n oe es per сті. 99/. 29/. s: 
a " ee ee per сті. 82/- Ы ee 
a " a ^! .. ee * ч рет owt, Б 6 b 6 se 
а Ammoniac, Bal . per owt * l- ee 
: Ammonia, Muriate (crystal) . per ton £88 10 £88 10 ee 
LEJ per ton £80 £80 .* 
4 Bleachi powder es „por ton 27 £1 ee 
@ Bisulphide of има өө .. рег ton £15 £15 e 
a Borax e$ per ton £18 £18 К 
2 Bensole 00: ) ee ee . per gal. ub Ti- ee 
a ee . per gal. 5/6 5/6 oe 
a Copper вы" ee per ton £20 £20 ee 
a Nitrate ee .. per ton £24 £24 
а „ White Sugar... per ton £81 £81 ө 
a Peroxide bo өө per ton 227 10 £27 10 - 
а Methylated Bp per e 2/6 2/6 ee 
пао вои at С). per 5/6 5/6 ёф 
о Pot Foe yy per Bd. Bd. 
a ustic (75/80%) .. рег ton £24 £24 . 
в, — m per ton £85 #85 
а Bhellac ee perowt| 125/- 195 - 
a Bulphate ot "Magnesia .. .. рег ton £4 10 £4 10 А 
а Bulphur, Sublimed Flowers .. per ton £6 5 £6 5 ee 
a n “Recovered T өө = £5 10 ** .. 
а, Lump .. .. es рег ton £5 LES 
a Bcda, Caustic (white 70%) .. per ton £10 16 £10 15 - 
8 wu раја .. „ в» ee per ton £8 £8 ee 
a bromate, case ., per lb 24d. 24d, T 
METALS. &o. 
b Aluminium Ingots, in ton lots per ton £148 £148 ee 
b " ire, in ton lots рег ton £224 £224 - 
b и Bheet, in ton lots — — £191 £191 ee 
p Babbitt’s metal pm per £75 2 £125| £76 to £125 
e Brass agg ge! to 19" basis per 15. 63d. 
^ (brazed) .. per lb, Rid, d 
e od Е drawn) e» per lb, "id. d 
e „ Wire, per Ib "à. 7d 
в Copper Tubes (b asd) per ib bid. 84d. 
e n (80110 drawn) ., per ib. 9d. 0d. 2 
9 Copper Bars (best selected) .. per ton £69 £71 £2 dec. 
а Messrs. G. Boor & Co. 


Quotations 


ғ 4 с Messrs. Thos. Bolton & Sons, 
supplied by t Messrs. F. Wiggins & Sons. 


b The British Aluminium Co., Ltd. 
Quotations ) 
supplied by | 


e Messrs, Frederick Smith & Co, 


í f Irdia-Rubber, G.-P. and Teleg. Works 
g Messrs. James & Shakspeare. [Co., Ltd. 
h Messrs. Edward Till & Co. 
i Messrs. Bolling & Lowe. 
.j Messrs, Walter H. Hindley & Co. 


Berk rate of discount: 3 per gesta (February 6th. 1902. — 


g Copper Sheet өө T T 
g [1] Rod * .. * .. 
а 11 Electrolytic) Bars .. 
e [$] LT Sheets ee 
, " " .. 
ЕА " " H C. Wire 
f Ebonite Rod - T ee 
f Bheet .. .. 
n German — Wire өө ee 
h Gutta- e. „* se 
h 8 Para fine ee T 
í Iron, Charcoal Sheets ee 
í „ Pig (Cleveland warrants) .. 
€ a en dere , according to 
ú , Scrap, ee 
„ Wire, vane No.8 .. 


g Lead, English Ingot T T 


' x n Sheet 
m me Wire No. 98 .. ee 


g Mere 
4 Mica p original cases), small T 
AE " " " N 
р Phosphor Bronze piain = йүз 
p bars & 
p 10 Woche 
о Platinum - ee ee 


Silicium Bronge Wire as 


Bteel, i acc'd'ng to desc'p' п per 
i in bars 


клы ee ee ee ee 


g 11 toil ee ee ee ee 
п тіге, Nos. to 18 ee ee 
p White Anti- friction Metals — 
" White Ant” brand. 
j Yarna, 2/108 Grey Cotton, on ap’ls 
j „ беа, Flax ee 
j » 3 oly 10 lde. Russian T 
j n 10 de. Russian, паре ee 


180 m Jute rov 
Zino, Bb. (Vielle Mene vnd. 


pd. ). 104—101. 


MARKET QUOTATIONS, Wednesday, April 30th. 
METALS, &o, (continued) 


r ton £60 £71 

Ber 00] £69 єп | £2 det, 
per ton £63 £63 " 
per ton 475 £5, « 
per £68 £t “ 
per Ib ва, bd. " 
per Ib. Bj- & | oe 
per Ib. 5- b “ 
per Ib. 15 С e 
per lb 8/- “ 
per Ib. | 8/1} to 8/2 | 8/14 to 32 . 
рег ton 218 £18 в 
per don 48/6 A e 
рег ton From #11 | From£ll| . 
per ton 47/6 to 60/- | 7/610 0- .. 
der ton 4915 ted 1 
per ton 412 | £1226) иж 

ton) £1810 | £131 - 
Der lb, 8/- 8/- 
per bot. 48 15 45 15 
per Ib. 8d. to 94. | 8d. юй. 
per Ib. 19 #089 | 191029 | ~ 
per Ib, 117d. 0 1/2 |1141. to à 
per Ib. | I/ to 1/8 1 to 1/8 
per Ib. 1/2 Và 
per o.. #41 £41 
per Ib. | 10d. to 1/- | 10d. o L- 

ton} rom 415 | toss а 

8 nis 

per ton £1 { m 10 | ^ 
per Ib. 6 
per lb, 17 yi 
per don £85 to £05 | £8610 #0 
per Ib. Id. 
per Id 5.8. bid. | 
per Ib dii 
per à. 


k Messrs. Morris Ashby, Limited, 
E Messrs. W. T. Giowrd de 


Quotations Messrs. P. Ormiston & Lal 
supplied by on eg 6 09 
o Messrs. Johnson, Company L 


p The Phosphor-t 


This week. Last week, Ine. or Dit 


fide. 
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CURRENT SPECIFICATIONS. 


C.—TYNEMOUTH EXTENSION. 


SUMMARY. 


Ент. of Contract.—Supply, delivery, and erection of a motor- 
balanter as specified. 

Duty of Motor-Balancer.—To be capable of dealirg with au out- 
of-balance current of 50 amperes in the middle wire of a 440-volt 
three-wire direct current network. 

Type of Machine.—Two separate direct current machines mounted 
on combined bedplates to run at a speed not exceeding 800 revolu- 
tions per minute. 

Maximwm Length.—Not to exceed 7 ft. 6 in. 

Maximum Overload.—20 per cent. for periods not €" two 
hours. 

Permissible Temperature Rise.— After six hours’ full load with 50 
amperes flowing, the temperature: rise above surrounding atmo- 
sphere shall not exceed 65° F. 

Period of Maintenance.—One year from date of delivery. 

Efficiency. —At full and half loads to be stated. 

Terms of Payment.—90 per cent. one month after trials on site 
have been completed, 10 per cent. six months later. 

Arbitration Proposal.—See comments. 

Date for Receipt of Tenders.—May 5th, 1902. 


This specification bas been prepared by Mr. C. Tarnbull, the 
electrical engineer to the Corporation. 

The technical requirements are, on the whole, clearly stated. It 

ia stipulated that while slight modifications from the specification 
may be made, a higher speed machine will not be considered. 
_ A regulating resistance with not less than 25 stops is to be 
arranged in the field circuit of both machines. The insulation 
resistance is to be not less than one megohm for the field circuit 
and 3 megohm for the armature circuit. 

Details as to the performance of the machine under varying con- 
ditions are to be given in the tender. 

Referring to the general conditions, the terms of payment are 


acceptable, and the only clause which requires examination is the опе. 


dealing with arbitration. This is on the whole acceptable, though 
it reserves some matters for the sole decision of the engineer. In 
this case the only stated exception is the character of the tests ; but 
on principle we hold that all matters respecting a contract upon 
which differences of opinion may arise ought to be as a last resource 
decided Ъу an independent party, and not d one of the persons 
directly interested in the dispute. 


PHYSICAL. SOCIETY. 


ORDINABY MEETING BELD APRIL 11тн, 1902. 
Pror. S. P. THOMSON, President, in the chair. 


Dr. R. A. LEHFELDT exhibited an ELECTRIC Heater.” The 
apparatus consisted of a vacuum-jacketed glass tube containing water 
which was boiled by passing an electric current through a platinum 
spiral immersed in the liquid. Tap water is preferable to dis- 
tilled water, because the small electrolytic action in the former case 
causes the boiling to proceed quietly, Different temperatures can 
be obtained by using other liquids. 

Mr. WaTSON gave а list of liquids which be had found suitable for 
boiling electrically. He had used this method of ob'aining a steady 
temperature in au apparatus for comparing thermometers. 


Mr. Graxt exhibited and described “AN APPARATUS FOR 
VaPouR-PRESSURE MEASUREMENTS.” 


Mr. J. T. Morris showed an experiment illustrating the use of 
cathode rays іп alternate current work. The usual form of Braun 
tube was used, the rays falling upon a luminescent screen and 
forming a blue spot. A solenoid conveying an alternating current 
was placed near the tube. The varying magnetic field caused the 
spot to oscillate about its mean pdsition. To determine the maxi- 
mum value of the current a switch should be arranged to rapidly 
replace the alternating current by a continuous one. The continueus 
current should then be adjusted until the maximum excursion of 
the spot is the same as before, and the value of the current read off 
from an ammeter in the circuit. For accurate work the frequency 
of the discharge from the induction coil exciting the tube should be 
adjusted until it is almost exactly in synchronism with the alter- 
nating current. The unsteadiness of the spot of light in the zero 
position limits the accuracy of the measurements. Mr. Morris has 
tried to reduce the vibration by using an earthed aluminium 
diaphragm instead of a glass one. 


Мв. Morris also showed an experiment “Он THE GROWTH OF 
ELECTRIC CUBRENTS IN AN INDUCTIVE CIRCUIT.” 


Am E. M. F. of 0°8 volt was applied to a coil wound on a ring- 
shaped laminated iron core. Wneu the current had attaine1 its 
steady value the E.M F. was reversed, and the variations cf the 
current strength shown by an ammet r. About 20 seconds we e 
required for the current to attain its. maximum value iu the opposite 
direction. A secondary coil was also wound upon the same core, 
and the effect produced upon the growing current by the closing of 


this secordary circuit was shown. Mr. Morris has determined 
curves of growth for different currente, and he explained how 
similar curves could be used to determine experimentally the 
hysteresis loss in transformers. 

Mr. GrLAZEBBOOK drew attention to the fact that this method has 
been applied with some slight modifications to the determination of 
the hysteresis loss in some 3,000-н.р. transformers. 

Mr. Crort showed some apparatus and devices useful in teaching. 
An apparatus for producing and demonstrating the properties of 
three-phase currents was exhibited and described. The fiatness of 
a piece of plate glass can be tested with a scribing block. The 
point is adjusted to touch the glass in one position. By breathing 
on the glass and moving the block about it is easily. seen if the 
point leaves the surface. 

Mr. J. M. Bann said that the method could not be applied to 
steel. To test the flatness of a piece of steel he had made use of a 
small table with four legs placed upon the surface. Опе leg of the 
table was adjustable, and was made part of a circuit containing a 
microphone. Ifthe ends of the four legs are placed in one plane, it 
is easy to test flatness by observing when the adjustable leg leaves 
the surface. The amount of the irregularity of the surface can be 
measured by haviog a micrometer attached to the movable leg. 

The Society then adjourned until April 25th. 


THE L.C.C. AND TUBE RAILWAY BILLS. 


A COMPREHENSIVE and important report relating to the attitude of 


. the London County Council towards the underground railway Bills 


of the present session has just been presented by the Parliamentary 
Committee. After summarising some of the recommendations of 
the Joint Committee of Parliament of last year, the report refers te 
the recent decision of the Earl of Morley, Lord Chairman of Com- 
mittees, to omit from the Bills the clauses inserted by some of the 
promoters—apparently as a consequence of Paragraph 20 of the 
recommendations of the Joint Committee—proposing to authorise 
the County Council to aid in the construction of the lines. The 
decision of Lord Morley was due to the fact that it would not be in 
accordance with the practice of Parliament to allow such powers to 
be sought in the Bills without the general question having been 
considered by Parliament in the ordinary way. This decision has 
been accepted by the Parliamentary Committee in so far as it affects 
the Bills of the present session, but the matter will be carefully con- 
sidered with a view to the Council being advised whether, and if 
so, what action should be taken in the future. As to the questiou 
of direct control and supervision of all projects, as suggested in 
Paragraph 19 of the recommendations of the Joiut Committe», the 
report states that the President of the Board of Trade had been 
asked to receive a deputation, as it appeared to the Committee that 
it was necessary for something to be done in that direction in 
order to secure that the oresent schemes should be considered by a 
tribunal which would not labour underthe many difficulties which will 
be experienced by any Select Committee, and which tribunal would 
have ample time and expert. knowledge to deal with the proposals 
in а uniform and comprehensive manner. The Committee were, 
bowever, informed that no legislation on the question oould be pro- 
mised by the Government this session, and they therefore fuuod 
themselves with no choice other tnan to consider each scheme as an 
ordinary railway Bill, and it only remained for them to afford any 
assistance in their power to the Select Committee in dealing with 
the Bills in the usual way. 

The report proceeds to remark tbat the Bills have been considered 
from the many points of view in which they may affect the iuterests 
of London, particularly the manner in which the railways would 
meet the requirements of the public and assist in the development 
of I«ndon; their bearing upon the housing question, and the con- 
veyance of persons of the labouring classes. It appeared quite 
clear to the Committee that all the schemes would not receive the 
sanction of Parliament, and, in the first place, they regarded the 
Billa from the point of view of the routes to be traversed, and after- 
wards directed attention to their financial proposals. This 
enabled the Committee to determine as to which of the schemes, in 
their opinion, it was desirable should be sanctioned by Parliament, 
and which of them were altogether undesirable, and in dis- 
criminating between the various proposals their conclusions are 
divided into four classes, namely—(1) schemes whicb, subject to 
certain conditions, should not be objected to by the Council; 
(2) schemes whicb, subject to certain conditions and to the 
attention of the Select Committee being drawn to the finan- 
cial proposals, should not be objected to; (3) schemes 
which, subject to certain conditions, might be considered 
satisfactory except for their financial proposals, but which, on 
that account require to be strenuously opposed; and (4) schemes 
wich on general grounds are unsatisfactory, and consequently 
should be opposed for the most part in toto. Before deciding as to 
ame: dments and modifications particular to the individual schemes 
tbe Committee arrived at the following conclusions, which are to 
be taken as conditions which should be more or less applicable to all 
the proposals before Parliament, and which are for the greater part 
peculiar to tube railway schemes :— 


SUGGESTED GENERAL CONDITIONS, 


Tht confluent junctions should not be allowed. 

Tua, us lar as possible, stations should not be constructed in such positions 
as would result in the discharge of passengers into Perse thoroughíg es. 

J hat a model workmen's train clause, іп a form which we have settled, should 
be in-erted in the Bills. The effect of this clause will be to require workmen' B 
tickets to be issued at all stations available by all trains, timed to arrive up to 


— t 
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8 &.m., at fares not exceeding 1d. for the single journey and 2d. return, the return 
tickets be &vailable by any train starting the same day from any station 
within the d ce covered by the ticket. In cases where twoor more schemes 
are to be worked in connection with one another this clause sbould apply to 
such schemes taken together as if they were one line. 

That in по case should there be any interference with or damage done to any 
of the Council's parks and open spaces. 

That unless promoters have witbin 18 months from the passing of the Act 
conferring statutory powers upon them substantially commenced to carry out 
their ps agar &nd have completed &nd opened their undertaking for the use 
of the public within the period prescribed by such Act, their power shall cease 
to be exercisable exoept as to so much of the undertaking as shall then have 
been completed, unless the time allowed be prolonged by tbe special direction 
of the Board of Trade, the exeruise of the powers with regard to the works com- 
pleted being left to the decision of the Board of Trade. 

That all tunnels should be properly ventilated. 

That adequate acoommodation for the publio with respect to entrances to and 
exits from stations, easy олсе, waiting rooms, &c., should be provided, 
and that the Council should be empowered to decide as to whether such accom- 
modation adequately meets the requirements of the public. 

That a system of electric lighting in tunnels should be provided by the com- 
pany in such a manner as to enable lights to be turned on from any signal box 
in the event of an accident or stoppage of trains occurring in the tunnel, во 
that passengers would be enabled to see to walk to the nearest station, the 
current supplying these lights not being liable to be cut off in the event of any 
accident to the main supply of corrent for electrical traction. 

That a footpath should be provided along the tunnels between the metals so 
that, in the event of any accident or stoppage of trains, passengers could walk 
in safety to the nearest station. 

That the use of any inflammable materials in the construction of cables, 
. platforms, carriages, and other things in or about the tunnels and stations 
should be avoided as far as possible. 

That, if practicable, some automatic arrangement should be provided so as to 
render it impossible, in the event of a train being stopped between two stations, 
for the following train to run into it. 

That the fact of Parliamentary powers being given to the promoters of & tube 
railway scheme should not prejudice the Council's interests when seeking 
powers at any future time to construct tramways or shallow tramways along the 
same routes. 

That the Council's approval to the design of all buildings, structures and 
1 55 proposed under the Bills and fronting upon public roads or streets should 

required. 


That buildings used partly as stations and partly as domestic buildings should 


in accordance with the provisions of the London Building Acts relating to 
domestic buildings. 

That where it was proposed to break up tbe public way to carry out works, 
moving machinery sbould be screened from view and the disfigurement of the 
locality by the ereciion of unsightly hoardings should be prevented. 

That where any proposed railway would intersect lands in London likely to 
be.developed by tbe formation of streets thereon, the company should be 
reqoired to make bridges of sufficient width and headway or such other pro- 
vi-lons as wou.d admit of new streets on either side of such railway being 
construoted. 

That the promoters should undertake to facilitate the construction of inter- 
change stations with tube railways existing, or proposed, or to be hereafter 
proposed and constructed, and through bocking on the lines with which op; or- 
tunities for interchange are afforded. 

Thatthe Council should have control over the subways tc be constructed 
under tbe Bills for tbe use of the public. 

The questions of subsidence and vibration which arise in connec- 
tion with the Bills, have also received careful consideration. After 
referring to the report of Lord Rayleigh's Committee and the dis- 
cussion in the House of Lords on the subject, the Committee 
remark that they do not think the Council should endeavour to 
obtain the insertion of any clauses in the Bille which would hamper 
promoters, and place difficulties in the way of the carrying out of the 
undertakings. Although a reference to vibration has been included 
in a clause prepared by the Commiitee to deal with subsidence, and 
to provide for the payment of compensation in respect of avy 
structural damage or annoyance or injury suffered in consequence 
of the construction of tube railways, it is understood that the Board 
of Trade wil] advise the Select Committee as to the action which 
should be taken in the matter. The Board will also deal with 
several of the matters included in the before-mentioned general 
conditions. As a further matter applicable to the Bills, the 
Committee have given instructions for the question of the 
ordinary fares to be charged on the railways to be brought 
before the Select Committee. In addition to these general 
requirements, in many Bills clauses are needed, similar in many 
respects to those which it is the practice of the Council to seek iu 
ordinary railway and other Bills concerning London. These relate 
to the protection of sewers, the application of tbe provisions of the 
London Railway Acts, and other matters which it will be uaneces- 
sary to mention in this place. Proceeding now to consider the pro- 
posals individually, the Committee submit that the following, 
subject to certain conditions, should not be objected to : — 

1. Baker Street & Waterloo Railway Bill. 

2. Central London Railway (New Lines) Bill. 

8. Edgware & Hampstead Railway Bill. 

4. Great Northern & City Railway Bill. 

5. Great Northern Railway Bill No. 4. 

6. Great Northern & Strand Railway Bill. 


7. Islington & Euston Railway Bill. 
8. North-West London Railway B. ll. 


The special conditions in the case of the above Bills relate mainly 
to an extension of the Central London line from Hammersmith to 
Barnes, the construction of interchange sections, the widening of 
roads, &c. The schemes not to be objected to, subject to certain 
conditions, and to the financial proposals being placed specifically 
before the Select Committee, are as follow :— 

9. City & Crystal Palace Railway Bill. 

10. City & North-East Suburban Electric Railway Bills, Nos. 1 and 2. 

11. North-East London Railway Bills, Nos. 1 and 2. 

The schemes to be strenucusly opposed in consequence of their 
financial proposals, but which otherwise might be considered satis- 
factory, are the King's Road Railway Bill and the West & South- 
West London Junction Railway Bill. There are six other schemes 
whicb, on general grounds, are considered to be unsatisfactory, and 
which are to be opposed, for the most part in toto. The first is the 
Brompton & Piccadilly Circus (new lines and extensions) Bill. The 
promotersof thisscheme have not commenced to carry out any portion 
of their undertaking, authorised in 1897, and having considered 
the project both in regard to the route and the financial proposals, the 
Committee are of opinion that Parliameut should be asked to reject 
the Bill. There is a probability of the proposed southern extension 


of the authorised line of the Great Northern & Strand Company 
being abandoned, and in the event of such an occurrence, it may be 
necessary to reconsider in some respecta the action to be taken on 
this Bill. 

In the case of the second scheme, which refers to the Charing 
Cross, Euston and Hampstead Railway Bills Nos. 1, 2 aud 3, the 
Committee do not think Parliament should sanction the extension 
of theline to Archway Road and Golder's Green, but the linee 
already authorised would prove useful if built with due regard to 
economy. The company should, however, be required, in accord- 
ance with the view expressed by the Joint Committee of last session, 
to substitute an interchange station for the confluent junction which 
would be formed in Camden Town by their already authorised lines 
from Keatish Town and Hampstead. Special attention should also 
be drawn to the financial proposals, which do not appear to have 
been arrived at with proper regard to economical working, namely, 
about £1,000,000 per mile for the new lines. 

The Committee consider that the Charing Cross, Hammersmith 
and District Electric Railway Bills Ncs. 1 and 2, which project 
lines for almost their whole length along the same route as those 
proposed by the Central London Railway Company, and which 
would serve almost the same districts, should be rejected. With 
regard to the fourth scheme—the City and Brixton Railway Bill— 
the Committee state that the company have not carried out the 
undertaking authorised in 1898, and they express the opinion that 
Parliament should be asked to refuse to grant an extension of time. 

Under the London United Electric Railways Bill, the route to 
be traversed to а great extent is similar to that covered by the new 
proposals of the Central London Railway Compauy. The Com- 
mittee do not think the north to south communication between the 
Marble Archand the district adjacenttothe north endof Wandsworth 
Common should be sanctioned, and having arrived at the conclusion 
thatthe scheme of the Central London Company is more calculated 
to meet the public requirements, they suggest that Parliament 
should be asked to reject the other portion of this scheme. The 
last proposal—that of the Piccadilly and City Railway Bills Nos. 1 
and 2— is another scheme which seeks t » traverse a route similar to 
that covered by the project of the Central London Company, the 
capital expenditure working out at £975,000 per mile. In the 
opinion of the Committee, Parliament should also be asked to reject 
these Bills. 

In conclusion, the Parliamentary Committee announce that with 
the object of arrangements being come to with promoters, aud the 
insertion of amendments to give effect to their conclusions, they 
have given instructions for negotiations to be entered into with the 
several companies concerned with & view to avoiding, as far as 
possible, contests before the Committees of Parliament on the Bills. 

At the Council meeting on Tuesday last week the above report 
was considered. 

Mr. J. W. Benn drew attention to what he termed tbe unfor- 
tunate position of London, owing to the failure of the Government 
to carry out the proposals of the Joint Committes of last year, and 
he stated that it was important for them to make it known that the 
Council declined to share the responsibility for the muddle due to 
the method adopted for dealing with the matter of tube railwaya. 
The most important recommendation of that Committee related to 


control and supervision of a more direct character, but he was sorry 


the Government had not seen its way to constitute a body for that 
purpose. It was monstrous that 30 years after the passing of the 
Tramways Act they should allow London to be scrambled for without 
anyone to protect the interests of London from a central point of 
view in regard to underground electric railways. 

After lengthy discussion the action of the Committee was 


approved without any dissentients. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


AIR-SPACED CABLES: THEIR TREATMENT AND USE. 
By G. E. FLxTCRHER, A. MI C. E., MI E E. 


(Abstract of a Paper read before the Manchester Section, 
April 15th, 1902 ) 


In the first place it is necessary to briefly consider the essentials 
for a specification. The conductors being solid should be specified 
iu the ordinary way. The dielectric of paper should be applied tu 
each separate conductor, so as to effectively insulate i¢ from any 
neighbouring conductor, at the same time giving a free aic-space 
between the paper and the conductor. This paper case should be 
waipped with a hemp twine of about 4 in. pitch, so as to prevent 1t 
opeuing aud exposing the conductor. Whea the couductor so 
covered is laid up with another conductor, the same form of paper 
case should obtain as nearly as possible as before laying up, and the 
same condition should be maintained in laying up the pairs to form 
the complete cable. Each layer of the cable should be separated by 
а spiral wrapping of paper, and the whole treated as described 
above, before the lead sheath is applied. 

The paper employed should be uniform in texture and thickness, 
long fiured, strong, free from metallic particles and other dele- 
terious substances, and not less than 4 mils. in thickness. A strip 
1 in. wide must b.ara strain of 4 lbs. for each mil. of thickness. 

The width and thickuess of the paper should vary in proportion 
with the weight of wire used, viz.:— 

64 1bs. conductor. . 4 mils. thick. ] in wide. 
150 n 5 »" 1i n 
200 » 6 n 14 
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Where different coloured papers are used, care should be taken in 
the choice of the colouring matter employed, otherwise the insula- 
'tion resistauce may be considerably lowered. 

The cable must be thoroughly dried at a temperature not exceed- 
ing dd F. after having been layed up ready to receive the lead 
‘sheath. 

The minimum radial depth of the lead sheath should be 100 mils. 
for a 5 pair, and should not necessarily exceed 150 mils. for any 
Jarger cable. The sheathing should be capable of withstanding aa 
internal pressure of 75 lbs. per sq. in.; the lead used to be new 
English pig. 

It is evident that moisture is the greatest enemy to these cables, 
as the slightest trace of dampness will at once impair the insula- 
tion resistance; therefore it is of the utmost importance that the 
lead sheath should be free from pinholes or flaws of any description. 
It is said that as the lead is applied hot, if the cable be scaled 
immediately the process of sheathing is completed, and plunged in 
‘a tank of water at 60° F., a vacuum is produced sufficient to cause 
the water to penetrate any pinhole or flaw there may be, but I am 
‘doubtful on this point, and prefer the test for such defects to be of 
a more positive nature, т e., the cable should be tested under an air 
pressure of 20 Ibs. per sq. in., and when under this pressure, passed 
‘slowly through an observation trough at least 18 ft. long, contain- 
ing water, so that any pinhole or flaw may be detected without 
injury to the cable. The defect can then be easily rectified. The 
air during this test must be perfectly dry. 


The insulation resistance between wire and wire and wire and 


sheath should not be less than 10,000 megohms per mile, and the 
electrostatic capacity for— 
64 lbs. conductor '09 microfarad per mile 
100 lbs. and over "E р Е 


Having now briefly considered the conditions and precautions 
necessary for the production of air-spaced paper-insulated cables, 
let us consider the question of protecting them from the destructive 
effect of lightning. It would appear to some people that, as such 
cables are laid underground, the effect of lightning would be nil; 
bat, seeing that they are used in connection with telegraph and 
telephone circuits, occasions must frequently arise when they are 
ioterpolated with aerial lines or form the tail.end of the same. 
Many cases are known to me where they аг? permanently inter- 
polated, and it will thus be seen that very careful consideration 
must be given to their protection from tbis form of destruction. 
Whatever the form of lightning arrester used, it is essential that 
the аіг-врасе at any point throughout the cable must always be 
greater than the spark. gap in the arrester; otherwise the cable 
becomes the arrester, and the arrester proper ineffective. 

The junction boxes in use were designed by me some four and a half 
years ago. They have been made in the following sizes:—2, 5, 10, 
15, 20, 30, 40, and 80 pairs, the two-pair size being constructed of 
wood, the remainder of cast-iron. 

For the lightning arresters the thickness of the mica plates used 
is about 16 mils. At tbe present time I have 1,331 cast-iron boxes 
in use, containing 26,746 arresters. In practice a box is fixed at 
each end of the cable, no matter how long or how short; but should 
any cable, however, exceed 440 yards in lengtb, the like boxes are 
inserted every quarter of a mile. By adopting this practice it is 
quite easy, in case any portion of the cable is damaged, to cut that 
length out temporarily with & rubber insulated cable until the fault 
is removed. The boxes, before being used, are heated, and when 


hot treated with a mixture of Chatterton's compound and ozokerite - 


inside to prevent sweating. Unless this is done thoroughly sweating 
takes place, and if only to a very small degree, loss is at once set up 
in the arrester. · 

That these boxes fulfil their object is evinced by the fact that the 
men whcse duty it is to periodically examine them have repeatedly 
observed connecting strips and earth plates considerably pitted by 
lightning discharges, and in one particular instance several plates in 
the same box were во pitted on three separate occasions, the length of 
cable in this instance being 39 yards. In none of the cases has the 
working of the cable, either in part or whole, been interfered with. 

The length of cable in use on the London and North-Western 
Railway Company's system at the end of February this year was 
practically 90 miles, varying from one pair to 40 pair, representing in 
single conductor about 1,700 miles. All are jointed and protected 
on the plan described above by 1,331 junction boxes, containing 
26,746 lightning arresters. 

Some few years ago it was decided to gradually remove all the 
company's aerial wires where they crossed the main line of rails or 
station yards and place them underground; for this purpose air- 
spaced cable was adopted, and its use was gradually extended along 
the railway where it was difficult to erect a stable overhead route, 
owing to want of space, also through tunnels, along retaining 
walls, &c. 

To accomplish the above, various lengths of cable must be 
employed ranging from 20 yards upwards. These, where buried, 
are to-day always laid solid in wood trunking, the trunking being 
grooved out of solid timber, each groove being very little larger than 
the cable to be laid in it, so that the heating effect of the pitch 
shall cause as little expansion of the cable as possible, consistent 
with a sound job. I consider it is very unwise to draw these cables 
in, and so far as possible I donot allow the practice of drawing, but 
insist that all cables shall be laid. This I determined on after an 
experience of drawing а 10-pair cable into iron piping, the length 
of which was 300 yards, when the lead sheath gained over the сог.- 
ductor no less than 18 ft. If the practice of anchoring the lead and 
conductors together is resorted to, the form of the cable becomes 
distorted more or less throughout its lenetb, and where the lead 
gains to any extent over the conductor a tendency towards pinholes 
must be produced. I am of opinion that this is one of the causes why 


it is found necessary to pump dry air through cables frequently—a 
practice to which I have not yet had to resort. Another reason for 
the necessity of pumping dry air through cables in general practice 
ів that the cables are drawn into pipes at drawing-in boxes and the 
atmosphere in these being subject to the same changes as that out- 
side, in my opinion sweating takes place inside the lead, bat only to 
& very small degree, whereas if the cables are laid solid and buried 
at a depth of, say, 3 ft., this difficuity does not occur. Although we 
do not resort to the pumping of air through the cables, we have not 
experienced any failure from the cause mentioned above; the 
majority of faults have been occasioned by water in some way getting 
ioto the junction boxes, and below is a list of all the failures which 
have occurred during the last 15 months—the total during that time 
being 37. 


Faulls in Junction Boxes. 


Disconnection through bad soldering on to connect- 


ing strips Ре Tm ET sii ps. 
Earth, through clamping screws working loose, 
allow ing connecting strip to come in contact with 
brass pillar ... z 4 985 n — 4 
Bad mica T зма wax T ‚ээ waar 7. 
Water in junction boxes st - xs ... 14 
21 
Fuults in Cables. 
Perforated lead by chemical or electrolytic action 8 
By pick or bar being drivea iuto cable Mn Eu. w 
Subsidence Е id T ae 988 . 5 
- 16 
Total 37 


One difticulty that has presented itself is the sealing of the 
rabber insulated leads where changing from open to cable work, and 
in all the cases of failure due to water getting into the junction 
boxes it has been due to defective sealing in the glands through 
which the rubber wires are led away. Experiments are now being 
carried out with a special gland so constructed as to receive the 
rabber insulated cable, a short length of which, where it is passed 
through the gland, is vulcanised up solid so that a mechanical joint 
can be made. 

The perforation of the lead by chemical or electrolytic action 
only happened in the earlier cables put down, as they were then 
laid in wood troughing not pitched, and it was from the experience 
so gained that the laying on the solid system was adopted. 

In case of failures from subsidence these have mostly occurred on 
entirely new railway works, and in all cases the cables passed uuder 
running lines. 

All our cables are maintained by special staff from headquarters, 
the district officers and their men having nothing to do with the 
same. Ву this method we get uniformity in the manner of 
carrying out all the work in connection with cable laying. Where 
the cables enter signal cabins, offices, &c., a distributing box is 
provided, which is under the maintenance of the district men, 
who have no occasion whatever to interfere with the junction 
boxes. The latter are only opened by the cable staff. Rubber 
insulated wires are led from the junction box to the distributing 


box. 
At the present time we have cables laid down in 243 different 


localities all over the line, and the number is steadily increasing 


month by month. 

During the first period of using these cables I went so far as 
40 pair, but have since determined in no case to exceed 15 pair, 
and prefer to employ a 10 and a 5 pair even in place of the former, 
as by doing so I do not put all my eggs into one basket, and, further, 
the cable can be handled in longer lengths, and very much more 
easily. The difference in first cost is practically negligible, and that 
of laying inappreciable. Any additional requirement can be met by 
leaving spare wires in the proportion 1 to each 4 working, and when 
these are used up it is an easy matter to lay an additional cable if 


` guch becomes necessary. 


In conclusion, let me say that I see no reason to cause me to regret 
having adopted air-cored cables—rather the opposite—but to push 
on with their use as quickly as possible. 


. TESTS ON THE NERNST LAMP. 
By R. P. HursE, Bowen Scholar, Birmingham University. 


(Paper read at Birmingham, March 19th, 1902. Communicated 
by Dr. D. K. Morris.) 


(Concluded from page 702.) 


UsvcvaLLY the iron resistance will be destroyed before the np in 
candle-power voltage tests, especially if the lamp be new ; and to 
burn the rod out a special resistance had to be made, the observa- 
tions commencing where the others left off. | 

The candle-power and watts on rod curve which cau be plotted 
from these results show that the candle-power varies as the 2°6th 
power of the watts expended on the luminous rod. This value was 
taken from the resulta given by two old lamps, and satisfies these 
to within 1 per cent. for a range of from 60 to 100 watts. 
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Variation of Resistance with Watts Evxpended. 1. For Luminous 
Rod.—The watts, being the rate of dissipation of energy, are a 
measure of the temperature, and the resistance varies with the 
temperature; so that by plotting resistance against the watts ex- 
pended on the rod, we have a curve connecting resistance with 
some power of the temperature, but no absolute values of tem- 
Pel. can be given. [See Curves VIII. апа VIIIA. c.r.-watt 
curve. 

2. Iron Sleadying Kesistance.—A similar curve can be plotted for 
the iron resistance, and the similarity between this curve and that 
obtained by direct observation at different temperatures* is very 
striking. 

The life of the steadying resistance cannot be correctly stated, 
but is very considerable. One used for over 1,000 hours in connec- 
tion with normal pressure testa has deteriorated very little. 

Behaviour of Luminous Rod.—The rod always becomes crystalline 
after being in use fora short time, and near the negative end was 
blackened, changing through grey to a faint yellow at the positive 
end. In all cases where life tests have been made there was a white 
deposit in glass globe during first part of life, and more especially 
in the case of the over-run lamp. 

It was noticed that at certain periods a faint singing or hissing 
sound is emitted by the luminous rod. This occurs particularly 
with new or over-ran lamps, and was accompanied with a fluctuation 
(usually a diminution) of current amounting to about 2 per cent., 
and an even greater alteration of the power supplied to the rod. It 
would be very interesting to know how this sound is caused, and 
whether it is associated with the crystallisation referred to. 

These fluctuations of current occur under all conditions of testing, 
bat when they were not great the sound could not be detected. The 
current sometimes varied 2 or 3 per cent. when the external pressure 
on the lamp terminals was absolutely steady. 

In all the life tests the end of the test was determined by the 
breaking away of the positive connection at the platinum wire. 
This is at the lower end of the rod according to the instructions sent 
with each lamp Of seventeen burners tested, none but three ended 
at all prematurely ; and these three, curiously enough, were being 
under-run, and, in fact, were undergoing the earlier stages of a 
rezulation test with gradually increasing pressure. 

Removal of the globe appears to cool the luminous rod, increasing 
its resistance and decreasing the current supplied by about 1 per 
cent. | 

When once started it is found that a very small current will suffice 
to heat the rod sufficiently to make it conduct. Inthis way a burner 
was observed to give only 175 c.P., the current taken being 193 
amp. and pressure on lamp 87 4 volts. 

' A new luminous rod when normally burning has a specific resist- 
ance of about 7 ohm per centimetre cube (about 100 times that of 
a carbon filament). e average of three rods which had each run 
for 450 hours was 1:06 ohms per cm. cube. 

Heating Coil and Automatic Switch.— The heating coil, which con- 
sists of a clay spiral (arranged around the luminous rod), closely 
_ overwound with fine platinum wire, was tested by continuously 
running it on 110 volts for over 48 hours. No alteration of the 
heating current occurred during this period, which corresponds to 
lighting the lamp a very large number of times—since the lamp 
only takes about half a minute to light up. 

It was also found that the period required to heat the rod to the 
point of conducting was not sensibly increased after the starting of 
thelamp 120 times (the rod being allowed to cool between each 
start); while the diminution in candle-power of the burner due to 
this frequent heating and cooling was no greater than would have 
been the case if the lamp had been continuously run for a corre- 
sponding time. 

- The heating coil will plainly last longer than the rod, and it 
«peg be possible to use up heating coils by replaciug the rod 
one. 

At no time has the automatic switch failed to act; nor has its 
contact given any trouble. 

In conclusion, there seems to be a wide field for the Nernst lamp 
where fairly large candle-powers are required and where power is 
not cheap. 

The Nernst lamp will give on the average throughout a life of 


400 hours at least 48 с.р. per watt expended, as against not more 


than ‘28 c.P. per watt in the case of good glow lamps. The cost of 
renewals would appear to be uot more than three times as much for 
the Nernst as for the glow lamp, allowing for the shorter life of the 
former. Ina 100-watt Nernst lamp ‘see Curve II > the total energy 
used is over 35 units during economical life; and at 4d. a unit this 
costa 11s. 8d., or, say, not more than 15s. when all expenditure due 
to renewal of the burner is taken into accouut. 

Thus the Nernst lamp will furnish 1,000 c.P.-hours at a cost of 
11d.; while 1s. 3d. is the approximate cost of the same amount of 
illumination from good glow lamps. In this comparative estimate 
the cost of renewals in each case has been included, the price per 
unit assumed to be 4d., while the glow lamp bas been taken at 
uS average of 3°6 watts per candle-power throughout a life of 700 

ours. 

If the glow lamp be run for a longer period, or the price of the 
unit increased, the case will be all the more favourable to the 
Nernst lamp. 

Under-running might pay where power is cheaper, owing to the 
increased life; and this, in spite of the low efficiency towards the 
end (say after about 800 hours; see Table III). 

Over-running of the lamps, on the other hand, is, as stated above, 
not economical. 

The rapid falling off in the efficiency of the lamp under normal 


— —v—w— — — 


— — — 


* See Phil. Mag. September, 1897. 


conditions after 300 hours seems to show that after this time it 
would be better to replace the iron resistance shown by one of a 
smaller value, and so maintain the candle-power at a steady value 
throughout the life. 

My best thanks are due to the Birmingham University authorities, 
for the current used in these teste and the use of instruments and 
appara'us ; also to Dr. D. K. Morris for facilitating the carrying out 
of these teste, and for kind assistance in finishing this paper. - 


DISCUSSION. 


Dr. MonniS opened the discussion, and said that the life tests 
were of interest as showing clearly that they had a lamp, which, 
while its life was only balf that of the ordinary glow lamp, bad a 
much greater average efficiency throughout its life, giving 50 per 
cent. more light for the same expenditure of power, while the 
increased cost of renewals was only a small matter as against this 
50 per cent increase in economy. 

Mr. J. C. VaupREy thought that the lamp was, to a great extent, 
in the experimental stage. Apparently the economical life of the 
Jamp finished after 150 Fours. Another drawback was the візе of 
the lamp; it was about 50-с.р., while the size most in demand was 
the 16-с.р. glow lamp. 

Mr. HookHAM inquired whether the comparisons drawn in the 
paper between the Nernst lamp and the glow lamp were with 50 or 
8-c.P. glow lamps, to which Mr. Huss replied that a 40-с.р. glow 
lamp had been used. Continuing, Mr. Hookham said that according 
to the author, you get with the Nernst lamp for 1s. what you сап 
obtain with the ordinary carbon filament for 1s. 3d., and you have 
no end of extra attention and trouble in order to save the odd 3d. 

Mr. A. H. Bates thought the hissing sound might be due to the 
changes in conduction of a current through the heated air surrounding 
the luminous rod, not to the changes in the rod itself. It was 
probable that there was a discharge through the gases surrounding 
the luminous rod which caused the hissing sound and also the 
variation in the current. 

The CHAIBMAN (Mr. Hy. Lea), said he did not think that the glow 
lamp was properly appreciated from the point of view of its being 
inte ided to be used at the voltage for which it was made. It seemed to 
be inseparable from a large-dutribution system that the voltage should 
be anything but constant, and lamps anytbing but long lived in 
consequence. It would have been more satisfactory if the Nernst 
Jamp had shown itself to be independent of variations of pressure. 
With the Nernst lamp there were three possible causes of break- 
down :—(1) The rod might give way ; (2) the iron resistance might 
burn out; (3) the heating coil might fail. There was also & sug- 
gestion in one part of the paper that it might be advisable to 
change the resistance during the life of & burner, which made four 
things to be attended to during the life of the lamp. If the average 
life was only 400 hours, it seemed to him that the Nernst 
lamp would require such an amount of personal attention 
that the saving and cost would not be worth the trouble. 
The regulating effect of the iron resistance was remark- 
able, because at a certain part of the curve the volte could 
be greatly increased without any increase in current and by 
arranging the resistance so that this current was the normal 
working current of the lamp, the resistance was made of special 
value to the rod. 

In reply to the discussion, Mr. HursE said that the figures given 
for the glow lamp were such as to make the best possible case for it, 
and that whereas it absorbed considerably more than 3 watts per 
candle, the Nernst lamp only required for a life of 400 hours an 
average of 2'1 watts per candle. In the construction given for 
finding the most economical light, the total cost of replacing a 
burner, including trouble and fitting, was allowed for. Mr. Bates's 
suggestion as to the cause of hissing seemed very probable, but the 
fact remained that removing the protecting globe did not affect the 
hissing. As Mr. Lea bad said, a glow lamp would run on perfectly 
steady pressure, and would burn fora very long time, but at the end 
of that time it would also be taking a large amount of power— 
probably 6 watts per candle-power, or even more. One of the three 
causes of failure cited, namely, the rod breaking, was, in reality, an 
advantage, since it prevented the lamp continuing to burn after the 
end of its economical life; the other two causeB were unlikely to 
occur. The difference between 114. and 1s. 3d. represented a 
reduction of 26 per cent., and this figure would probably be con- 
siderably increased in actual practice owing to the favourable figures 
taken for the glow lamp. 

Dr. Morris, who was called upon by the chairman to make any 
further remarks, said that the merits of tbe Nernst lamp had hardly 
been appreciated in the discussion. For instance, Mr. Lea had 
criticised the lamp on the score of variation of voltage, shortness of 
life, and trouble of renewing. The volts on the burner could not be 
varied, and any fluctuation on the mains was absorbed by the iron 
resistance. With regard to shortness of life, the question arose, what 
did the public want? Did they want a certain amount of illumination 
with a certain number of watts, or were they content with putting in & 
lamp, and continuing to get some sort of light for a very long time 
irrespective of any other consideration ? When emphasis was laid 
on tbe trouble of renewing the burner in the Nernst lamp, it was 
only fair to remember that the lamp was not made io small sizes 
like the ordinary glow lamp. He thought tbat it was the most 
suitable thiug on the market for a large room or for halls of 
moderate size, and in criticising it one should compare it more with 
the arc than the glow lamp. 
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THE WOLVERHAMPTON EXHIBITION. 


On Friday last a large gathering of journalists from 
London and the provinces visited Wolverhampton for а 
Special inspection of the Art and Industrial Exhibition, 
prior to its formal opening by the Duke and Duchess of 
Connaught. 

The originator of the Exhibition is Mr. Thomas Graham, 
who is chairman of the Executive Committee, and it is 
expected that much good will acerue to the town and 
surrounding neighbourhood beyond the expansion of its 
industry and the technical teaching of its young people. 

But for us the main point is the machinery portion of 
the show, and to this we must confine ourselves, leaving Art 
to others. 

The site of the Exhibition is the West Park, which is 
convenient in every way, and in itself both charming and 
picturesque ; and compared with that in which the 
Glasgow Exhibition was held, is simply ideal, as it is 
one of the most carefully - tended and beautiful haunts 
of the people in the country. A large amount of 
adjoining land was generously placed at the disposal of 
the Committee by Lord Barnard, who thus, having also 
the co-operation of the municipal authority, found them- 
gelves in command of an area of some 32 acres. The main 


buildings cover more than 127,000 sq. ft., and about . 


£100,000 has been expended on the entire project. The 
grounds have been laid out by expert gardeners, the designs 
being artistic and in perfect harmony with the surroundings, 
and altogether the buildings and grounds present a most 
delightful picture. 

It would not be easy to find designs more striking and 
picturesque, both a8 to colour and outline, than those for 
which the architects, Messrs. Walker & Ramsay, of Glasgow, 
are responsible. ^ They break new ground in Exhibition 
architecture. The Industrial Hall forms the north-east termina- 
tion of & Crescent, which includes also the Canadian Pavi- 
lion and the Machinery Hall. It is of light and graceful 
design. Internally, the Hall is divided into three bays, with 
half bays additional at the front and back, the half bay in 
front forming an arcaded tea terrace, while that in the rear is 
absorbed in the Hall. The roof, which is largely glazed, is 
supported by semi-circular ribs, sufficiently lightly constructed 
as to impart a very airy and graceful effect. This Hall of 
Industry is of the dimensions of 377 ft. by 172 ft. 

The Machinery Hall, measuring 350 ft. by 130 ft, is 
reached after a few steps have been taken from the one 
previously dealt with. In design the .place is robust, but 
simple. The main front, which faces the south-west eleva: 
tion of the Industrial Hall, is circular in outline, this form 
being determined by the contour of the roof which is con- 
structed on the . bow-string principle. Internally, the 
structure is divided into three bays, the centre being 60 ft. 
wide, and those at the side each 38 ft. wide. Here boilers 
of a new type will be used to generate the steam for the 
motor power necessary in the Exhibition, for lighting, and: for 
driving the machinery. They will produce about 3,000 H.P., 
and consist of two water-tube boilers on the Diirr system, two 
on the Cahall vertical water-tube system, and a Babcock and 
Wilcox water-tube boiler. 
generating plant is exhibited, the machinery—in motion and 
stationary—having all the latest improvements, It is, in short, 
an instructive, interesting, and representative aggregation 
of machinery that claims the attention of the visitor. Large 
engines, dynamos, motors, electric hoists, weaving looms, 
lathes, ventilators, warming and lighting appliances, many 
machine tool and woodwork exhibits by firms of the first 
repute, are staged and will be shown in actual motion. The 
distribution of the various electric sources of supply will be 
on quite a novel system. A conspicuous and interesting 
object in the centre of this Hall is the switchboard, which 
Ferranti, Limited, have erected. 

The Canadian Pavilion is also of the highest possible 
interest, and inside the visitor finds one of the best shows 
which the Dominion has yet sent out, everything apper- 
taining to the natural resources of this favoured land being 
prominently to the fore. 

. A fine Concert Hall will doubtless be a great centre of 
attraction, for no less than £10,000 is to bespent in bringing 


A capital collection of electric 


before the visitors the best compositions in the illimitable 
field of the Divine Art, executed by cipable orchestras and 


eminent vocal and instrumental soloists. 


In Mr. Kiralfy’s wonderful World’s Fair we find a new 
und novel spiral toboggan, a journey on which is thrilling:to 
a degree. The Canadian water chute is the largest yet 
erected in this country, and what with the Fairy River, 
the Hall of Laughter, motor launches and white swan- / 
boats, the Art Section, restaurants, &c., Wolverhampton bas 
provided ‘of the best for the lighter amusementa of the 
people. 

In providing for the motive power ed for generating 
electric energy for lighting the buildings and grounds of the 
Exhibition, and also for driving various descriptions of 
machinery shown in motion by exhibitors, eminent firms ‘of 
boiler makers, engine builders, dynamo constructors, and 
others were invited to lend plant (upon oertain terms with 
regard to their installation and working) to the Executive 
for the period of the Exhibition. Most liberal and hearty 
responses were received, and although the time available for 
the manufacture of the heavy machinery required was very 
limited, yet the Committee were able to select from amongst 
the various plants offered a display of power generating 
plant embodying the very latest practice in its several com- 
ponent parts that have been erected in the Machinery Hall; 
and to those firms and gentlemen enumerated in the following 
„complimentary list the Executive tender their acknow- 
ledgment of the services rendered. 

]t was determined not to follow the usual practice in 

former Exhibitions of erecting long lines of counter-shafting 
from which exhibitors could. obtain power for showing théir 
machinery in operation, or to light the several sections of 
the Exhibition by means of & plant set apart for each 
particular section, but to establish a thoroughly up-to-date 
electricity station, such as might be erected in a thriving 
moderate-sized town wishing to take advantage of the latest 
developments in electrical science. With this end in view, 
a network of underground cables has been laid down, 
radiating from one central switchboard, lent by Messrs: 
Ferranti, Limited, to convenient distributing centres, and 
from these centres the energy is taken both for lighting and 
motive power wherever required. 
: The three-wire system, so far as the main feeders are 
concerned, has been adopted throughout with a continuous 
current of 500 volts pressure between the outer cables, as 
being the most convenient for the purpose. The British 
Insulated Wire Company’s triple-concentric cable was 
selected for the purpose, and installed by that company. The 
wire for the arc light circuits inside the buildings has been 
supplied by Messrs. Isidor. Frankenburg, Limited, and that 
for the circuits in the grounds of the Exhibition, which are 
run overhead and are composed of a single strand of bare 
aluminium wire, has been lent by the British Aluminium 
Company. ‘Tenders were asked for from a number of firms 
for the wiring for the lighting circuits, and the work was 
divided between two of them: 

It was left to exhibitors requiring motive power to provide 
their own motors and connect them to the distributing 
centres, in accordance with regulations drawn up by the 
committee for their guidance ; motors of 5 H.P. and under 
working at 250 volts pressure, and motors of upwards of 
that power at 500 volts, the current, in every case, being 
supplied free of cost to exhibitors, 

In the Main Exhibition Halls and the parts of the Park 
more distant from the power station a system of arc lighting 


bas been adopted, the lamps selected being those of the 


Brockie-Pell Arc Lamp Company, run in parallels of ten or 
five as required. For the Concert Hall, restaurants, band- 
stands, offices, &c., incandescent lamps are used of 250 
volts, the firms selected to supply these being the Edison- 
Swan United Electric Light Company and the Hiram Maxim 
Lamp Company. 

A considerable scheme of illuminating the exterior of the 
Exhibition buildings by outlining the entire facade of 
each with lines of “glow lamps has also been carried out, 
about 20,000 lamps of 16-c.P. each being used; these 
lamps are of 100 volts, run in series of five, and grouped 
in circuits requiring about 30 amperes. 

In a preliminary notice such as this, we must perforce 
content ourselves by mentioning the more prominent 


148 


THE ELECTRICAL REVIEW. 


[Vol 50. No. 1,275, May 2, 1902. 


exhibitors, leaving a detailed account of their exhibits for a 
more favourable opportunity, when everything is in full 
working order. 


COMPLIMENTARY LIST. 


Messrs. Babcock & Wilcox, Limited, Oriel House, 30, Farringdon 
Street, London, E.C., show a Babcock & Wilcox patent water-tube 
boiler, with mechanical stoker, purifier fitted to drum, wrought-iron 
chimney, &c. , | 

Edwin Danks & Co. (Oldbury), Limited, Oldbury Boiler Works, 
near Birmingham. Two ‘“Cahall” vertical water-tube boilers, 
600 1.4 P. each. | 

John Thompson, Ettingshall Boiler Works, Wolverhampton. 
Two 500-н.р. water-tube boilers, Dürr patent. 

Lloyd & Lloyd, Limited, Albion Tube Works, Nile Street, Bir- 
mingham. Main steam-wrought steel-lapwelded pipes; also sub- 
sidiary steam pipes, with flanges and branches complete. 

Joseph Evans & Sons, Culwell Works, Wolverhampton. Two 
compound '' Cornish " horizontal double-acting outside-packed-ram 
boiler feed pumps. One compound vertical “Beam” feed pump, 
with single-acting outside-packed rams. 

Holden & Brooke, Limited, Sirius Works, West Gorton, Man- 
chester. Holden & Brooke’s patent high-pressure steam traps. 

Metallic Jointing and Packing Company, Ardrossan. Corru- 
gated metallic packing for joints, fitted throughout the main and 
auxiliary pipes of the Exhibition. 

Empire Engineering Company, Faileworth, Manchester. Three 
3-in. cast-iron escape valves, with gun-metal valve and seating. 
Suitable for cylinder covers. Great discharging capacity. 

Joseph Wright & Co., Neptune Engineering Works, Tipton. 
Berryman patent water heaters:—(1) Standard Berryman, with 
syphon bottom; (2) “Tipton” pattern; (3) “Simplex” pattern. 
Each heater is adapted for a working pressure of 180 lbs per eq. in., 
and fitted with m-shaped Berryman Universal expanding brass 
tubes, of sufficient surface to enable each heater to raise 2,200 
gallons of cold water to a temperature of 206° F. and upwards per 
hour by passing the exhaust steam under usual conditions. 

Glenfield & Kennedy, Limited, Kilmarnock, Ayrshire, Scotland. 
High-pressure steam stop valves, expansion joints for steam pipes, 
and sluice valves for exhaust steam fitted throughout the power 
station of the Exhibition. 

Electric Construction Company, Limited, Wolverhampton. 
500-Kw. electric power generator, eight-polar, slot-wound, direct- 
coupled type, voltage, 450—500; revolutions per minute, 270; 
250-Kw. electric power generator, four-polar, slot-wound, direct- 
coupled type, voltage 500 —550 for traction, 450—500 for lighting; 
revolutions per minute, 380. E.C.C. balancer, patent V. R. type, 
for automatically regulating the balance of E.M.F. on a three-wire 
system, capacity 200 amperes, 230—250 volts per side. 

Belliss & Morcom, Limited, Ledsam Street Works, Birmingham. 
“ Belliss” patent self-lubricating triple-expausion three-crank 
engine, 800 в н.р. standard, driving Electric Construction Company 
dynamo for power, traction, or lighting. Belliss” ratent self- 
lubricating triple-expansion three-crank engine, 400 в.н.р. standard, 
driving Electric Construction Company dynamo for power, traction, 
or lighting. 

Robey & Co., Limited, Globe Works, Lincoln. Coupled com- 
pound fixed engine, mammoth type bed, fitted with Richardson's 
governor and cut-off gear, combined with Mavor & Coulson's 
400-kw. dynamo. 11-in. stroke vertical marine type high-speed 
engine, fitted with Richardson's patent governor and link-expansion 
gear, driving Scott & Mountain's 75-kw. dynamo. 6-in. stroke 
enclosed vertical high-speed engine, with Richardson & Wans- 
brough’s patent system of forced luorication, driving Scott and 
Mountain's 65-K w. dynamo. 

Browett, Lindley & Co, Limited, Sandon Works, Patricroft, 
Manchester. Three-crank, triple-expausion steam engine, having 
134-in. H.P. cylinder, 194-in. iutermediate cylinder, and 28-in L.P. 
cylinder, 10-in. stroke, ranning at a speed of 320 revolutions per 
minute; coupled to a dynamo made by Messrs. Dick, Kerr & Co., 
Limited. 

Dick, Kerr & Co., Limited, 110, Cannon Street, London, E.C. 
The generator is compound-wound, developing 325 kw. at 550 volts, 
and allows of considerable overloads without brush adjustment. 

W. Sisson & Co., engineers, Gloucester. Compound double-crank 
gelf- lubricating automatic engine, cylinders 9} in. and 15 in., stroke 
9 in., 130-в.н.р., continuously at 400 revolutions; overload up to 
155 B.H.P.; in conjunction with dynamo by the Lancashire Dynamo 
and Motor Company, Limited. 

Lancashire Dynamo and Motor Company, Limited, Trafford Park, 
Manchester. 90-Kk w. six-pole dynamo for direct coupling, develop- 
ing 360 amperes, 250 volts, at 400 revolutions per minute; suitable 
for lighting and power circuta. 

D. Bruce Peebles & Co, Tay Works, Edinburgh.  Peebles- 
Willans 500-kw. at 500 volts, electric lighting and traction gene- 
rating set. 

Willans & Robinson, Limited, Victoria Works, Rugby. Willans 
central valve triple-expansion engine, 825 1 H.P., 270 revolutions per 
minute, suitable for electric lighting, electric traction, electrie trans- 
mission of power; in conjunction with dynamo by Меввгв. D. Bruce 
Peebles & Co. 

C. C. Wakefield & Co., 27, Cannon Street, London, Е.С. High- 
class lubricants as used on the motive power plant in the Exhibi- 
tion. Cylinder, engine, and dynamo oils. 


Evectric Lamps, CABLES, &c. 


Brockie-Pell Arc Lamp, Limited, offices and works, 60, Worship 
Street, London, E.C. The arc lamps used for lighting the Exhibi- 


tion buildings and grounds are the patent lamps manufactured by 
this company. 

Edison and Swan United Electric Light Company, Limited, 36, 
Queen Street, Cheapside, London, E.C. The whole of the electric 
incandescent lamps used in the lighting and decoration of Industrial 
and Machinery Halls, Canadian Pavilion, and the restaurants are of 
the Royal Ediswan type. 

Hiram Maxim Lamp Company, Limited, 17, Shaftesbury Avenue, 
London, W. The incandescent electric lamps ueed for lighting or 
for the decorative illumination of the Concert Hall and Central 
Bandstand are the Rex lamp manufactured by this company. 

The British Insulated Wire Company, Limited, Prescot, Lanca- 
shire. Electric lighting and power main cables used throughout 
the Exhibition are supplied by the above company, consisting of 
triple-concentric feeders, concentric distributors, three-core pilot 
wire, single machine feeders, junction boxes, fase boxes, and cable 
end connections. 

Isidor Frankenburg, Limited, Rubber and Cable Works, Green- 
gate, Salford, Manchester. Vulcanised rubber, taped and braided 
cable used in connection with the arc lighting of the Exhibition 
Buildings, 12,000 yards. 

William McGeoch & Co., Limited, Warwick Works, Birmingham, 
Glasgow, and London. Manufacturers of all the electric light 
fittings and brackets in Concert Hall and firat-class dining room ia 
No. 1 Restaurant of Exhibition. 


SWITCHBOARD. 


Ferranti, Limited, Hollinwood, Lancashire. The switchboard 
controlling the light and power of the Exhibition is an example of 
this type. This gear is used for 500 volts three-wire system. Eight 
feeder panels are on the extreme right of the switchboard, each 
tbree-wire feeder panel consisting of two ammeters, two single-pole 
ewitches, and two sets of fuses. Two feeder voltmeters are mounted 
on the top slate and coupled up to .the voltmeter switches on the 
regulating table. The earth and mid-wire ammeters are mounted 
to the left of the feeders. The switch gear for the balancer is 
mouated to the left again between feeders and dynamo panels. The 
balancer starting switch may be seen under the regulating table in 
front of the board. We next come to the eight generator panels, 
which can be distinguished by the two different types of switches 
used; the positive side being arranged with an automatic attach- 
ment, the negative haviog fuses. Each of these generator panels 
contains an ammeter and a quick-break switch which is operated by 
an automatic device (designed to open the machine circuit on 
reversal of current) fixed in the recess under the switch, a quick- 
break knife switch, and a fuse with duplicate contacts. Edgewise 
voltmeters are mounted on the top slate for paralleling and bas- 
bar volts. The regulating table in the front contains a switch in 
the field circuit of the dynamos and a hand-wheel for regulating 
the pressure across the terminals of the machine, the resistance ; 
being of the Ferranti open type, mounted underneath the switch- 
board platform. | 

Barr & Stroud, 250, Byres Road, Glasgow. Electrically-driven 
clocks in the Industrialand Machinery Halls. 'These clocks are 
suitable for town, workshop, or railway station use. 

National Telephone Company, Limited, Telephone House, 
Victoria Embankment, London, E.C. The Telephone Exchange 
and main switchboard, also the telephone system titted throughout 
the Exhibition. 

In THE INDUSTRIAL Hatt. 


J. Halden & Co., 8, Albert Square, Manchester. Arc lamp photo 
copying frame, engineers photo copying processes and 
drawings instruments, surveyor's instruments, mining surveyor's 
instruments, drawing office materials and appliances. 

Earle, Bourne & Co., Limited, Heath Street South, Birmingham. 
Tubes, all descriptions brass and copper, plain, shaped, ornamental, 
parallel and taper. Cased tubes, steel tubes, close joint and brazed. 
Rolled metals. i 

Joseph Sankey & Sons, Albert Street Works, Bilston. Hardware. 
Art metal work. Iron and steel stampings. 

J: H. Butler, Bell Works, Bell Street, Wolverhampton. Electric 
light fittings, patent electric busts. 

Singer Manufacturing Company, 91 and 93, Station Street, 
Birmingham. Electric motors for driving sewing machines. 

New Brotherton Tube Company, Limited, Commercial Road, 
Wolverhampton. "Tubes.— Gas, steam, and water tubes and fittings. 
Weldless steel cycle tubes and handle bars. Enamelled steel conduit 
tubes and fittings for enclosing electric wires. 


IN THE МАСНІХЕВҮ HALL. 


Е. J. and J. Pearson, Limited, Firebrick Works, Stourbridge. 
Patent angular-contact boiler seating blocks, flue covers, and 
covering slabs, Full size section of boiler setting, showing method 
of using blocks. Fireclay grate-backs. 

Crossley Brothers, Limited, Openshaw, Manchester. Gas 
engines :—“ H' type 1 в.н.р.; "M" type 7 в.н.р.; “VE?” type, 
combined with dynamo, output of 150 amperes, at 200 volta Oil 
engine :—'' OO" type 7 B. H. P. 

National Gas Engiue Company, Limited, Wellington Works, 
Asbton-under-Lyme. Опе “Za” "ME" and Ka“ type gas 
engines. 

Samuel Platt, King's Hill Foundry, Wednesbury. Shafting and 
fittings, rope und band pulleys, drop hammers, screwing and tapping 
machines, bolt and nut machinery. 

Joseph Wright & Co., Neptune Engine and Chain Works, Tipton. 
Berry man's patent feed-water heaters, Excelsior beater, filter and 
oil separator, exhaust steam filter, greasy water filter, safety 
detaching hook (working model) crane and sling chains, hooks, &c. 

Mavor & Coulson, Limited, 47, King Street, Mile End, Glasgow. 


Vol 50. No. 1,275, Max 2, 1902. 


THE ELECTRICAL REVIEW. 


149 


Electric bar coal-cutting machine (Hurd's patent), with universal 
movement for cutting on the pavement or at the roof and on the 
right or left hand side. 

Cowlishaw, Walker & Co., Limited, Etruria, Stoke-on-Trent. 
Electrical coal-cutting machine (patent) of the Ваг” type. 

Lloyd & Lloyd, Limited, Albion Tube Works, Birmingham, and 
Coombs Wood Works, Halesowen. Wrought-iron and steel tubes 
for high pressure steam, water, air, heating, refrigerating, well- 
driving and casing. Examples, coils and various joints and 
fittings. 

Arthur Lowcock, Limited, Coleham Foundry, Shrewsbury. 
„ Lowcock’s” improved patent fuel economiser, heating feed-water 
to steam boilers; specially constructed for single boilers and small 
spaces. Model of standard size economizer. 

Smoke Preventer Company, Limited, 10, Richmond Terrace, 
Blackburn, and 75, Queen Victoria Street, London, E. C. Working 
model of the E.S.E. patent mechanical stoker. 

Stirling Boiler Company, Limited, 2, St. Andrew Square, Edin- 
burgh. Mocels showing two views of boiler. A sectional view 
shows the construction of tubes aud drums. 

Cameron, Hastie & Co., Limited, Sandwell Road, Handsworth, 
Birmingham. ^ Removable silicate sheets for boiler aud pipe 
covering. 

Hunt & Mitton, Oozells Street North, Birmingham. Engine and 
boiler mountings, including pressure gauges, water gauges, check 
valves, high and low safety valves, feed-water filters, lubricators, 
sight feed lubricators ia operation, steam cylinder piston lubricators, 
Bourdon's oil well with multiple distributors for steam cylinders, 
sight feed oil syphons, crank-pin oilers, pressure indicators. 

H. & T. Danks, Limited, Crown Boiler Works, Netherton, near 
Dudley. High-pressure “ Economic” boiler. Section of flue for 
“ Lancashire," “ Cornish,” or Economic" type boilers. Danks's 
patent expansion ring for high-pressure boilers, &c. 

Electric Construction Company, Limited, Wolverhampton. One 
three-phase 100-K w. rotary converter; one 200-ampere variable- 
ratio balancer; three alternating-current transformers, one of 
60-kw. capacity; one Hayward-Tyler pump, driven by electric 
motor; electrical portable drill; electric capstan and gear; 15-H P. 
three-phase motor, a 74 ditto, and a 24 ditto, with reduction gear; 
5, 12, and 25-H.P. Bushbury motors, with-reduction gear ; 5, 6, and 
8-н.р. Bushbury motors; two “Stafford” four pole motors; one 
* Stafford " six-pole motor; onestandard E.C.C. two-pole dynamo 
and one standard E.C.C. No. 7 two-pole motor, fitted with reduc- 
Lion gear; two crane controllers and one capstan controller; one 
* Hightield " booster; sundry switchgear, &c. 

Heenan & Froude, Aston Ironworks, Birmingham. Electric 
hauling engines, electric capstans, steam pumps, refuse destructors, 
dynamometers, spherical engines. 

D. Bruce Peebles & Co., Tay Works, Edinburgh.  500-kw. 
Peebles-Willans lighting and traction generating set. 300-н р. 
continuous-current dynamo, coupled to three-phase sub-station 
motor, generators and rotaries, mining motors, continuous-current 
and three-phase geared motors, electrically-driven hauling gears, 
winches, pumps, &c. Barclay three-throw pump, driven by three- 
phase motor. 

Bumstead & Chandler, Cannock Chase Engine Works, Hednes- 
ford. High-speed engine and fan for mechanical draught and 
small Chandler patent engine coupled to dynamo for electric 
lighting. 

Isidor Frankenburg, Limited, Rubber and Cable Works, Greer» 
gate, Salford, Manchester. Drums of vulcanised rubber, armoured 
lead-sheathed wires and cables. Various sections and samples of 
cables in different classes. 

Wallach Bros., engineers and mill finishers, 57, Gracechurch 
Street, London, E.C., and at 1084, Hope Street, Glasgow. Gauge 
guards, belt lifters, tube scrapers, drilling machines, asbestos, 
rubber, beltings, electrical testing, measuring apparatus, respirators, 
face, eye, and head guards. 

B. J. Hall & Co., 39, Victoria Street, London, S W. City Branch: 
37, Walbrook, Londoo, E.C. Cylindrical electrical copier (Hall's 
pateat) for blue and line prints from drawings and tracings, develop- 
ing baths, photographic papers, prints, drawing office materials and 
instrumenta. 

Stern Bros, 57, Gracechürch Street, London, E.C., and at 108, 
Hope Street, Glasgow. Oils, greases, petroleum jellies, solid sterno- 
lines, asbestos compound mica cream, belting bricks, soluble oil 
glandoline, universoline, white and half-white and yellow bloomless 
oils. 

Charles Carr, Limited, Woodland Works, Grove Lane, Smethwick. 
Steam fittings, bells of all kinds, castings of all kinds, Carr’s patent 
crucible furnace, metals and alloys, stair treads, ignition tubes, 
brazing solder. 

Crompton & Co., Limited, Salisbury House, London Wall, 
London, E.C., have a small exhibit of instruments, motore, &c. 
They also show in connection with Messrs. Whitehead, Morris 
and Co., eight electrical motors driving printing machinery. 

R. Becker & Co., 50 and 52, Rivington Street, Curtain Road, 
London, E.C. Kiessling’s woodworking machinery, electric motors, 
drilling machines. 

J. Sagar & Co., Limited, Canal Works, Halifax. Premier" hand 
and roller feed surface planing, moulding aud thicknessing machine. 
Heavy double-geared roller-feed planing aud thicknessing machine, 
to plane up to 24 in. wide. 

Thomas Robinson & Son, Limited, Railway Works, Rochdale. 
Wood working machinery. | 

Alfred Herbert, Limited, machin? tool makers, Coventry. Auto- 
matic aud semi-automatic labour-saving machine tools in motion. 
Turret lathes, automatic screw machines, milling machines, cutter 
grinding machines, sensitive drilling machines, small tools. 

Ferranti, Limited, Hollinwood, Lancashire. Switchgear con- 


London, W. 


trolling the Exhibition generators and power and lighting scheme, 
also C.C. meters, transformers, fuses, resistances, rectitier, &c. 

J. Rhodes & Sons, Limited, Grove Iron Works. Wakefield, 
Yorkshire. Sheet metal working machinery for stamping tin and 
Sheet-iron ware. 

Holt & Willetts, Lion Works and Victoria Foundry, Cradley 
Heath. Electric and power lifts ia motion, overhead traveller, 
pulley blocks, jacks, crabs, and punching bears. 

Walter Somers & Co., Limited, Haywood Forge, Halesowen, near 
Birmingham. Steel and iron forgiags of every description up to 
30 tons. Connecting and piston rods, crankshafts. 

Tangyes, Limited, Cornwall Works, Birmingham. Tangyes’ gas 
engine, Otto“ principle. Tangyes’ patents. 100 effective working 
brake horae-power, fitted with self-starter. 

Smith & Coventry, Limited, Gresley Iron Works, Salford, Man- 
chester. Machine for milling, bevel wheel-cutting (automatic), 
radial drilling, planing, turning aud boring mills, flat turret and 
improved screw-cuttiug lathes. 

Sandycroft Foundry Company, Limited, near Chester.—Air com- 
pressor with Daws” patent valves, driven by slow speed semi- 
enclosed four-pole “ Sandycroft " electric motor and driving 21 in. 
"Little Hercules" rock drill. Electrically driven model of 10 
head “High Bank" gold stamp mill—falling weight 1,500 lbs. 
Miscellaneous stamp parts. 

Bever, Dorling & Co., Limited, Dewsbury Foundry, Dewsbury. 
—Oue combined steam dynamo. One tbree-throw vertical plungee 
pump suitable for high pressure boiler feed up to 200 lbs. to the 
sq. in. Automatic slow starting motor. One main switchboard. 
One Bever's patent duplex pumping engine, 6-in. cylinders, 4-in. 
pumps suitable for general pump purposes, boiler pump, fire 

ump. 

Е Phoenix Dynamo Manufacturing Company, Joseph Street Worka,. 
Bradford, Yorks.—40-xk w. steam dynamo, 800 revs. (Bever, Dorling 
and Co.s engines. 10-в.н.р. standard semi-enclosed motor, coupled 
to pump. 

D. Selby, Bigge & Co., electric power eugineers, Newcastle-on- 
Tyne. Branches: London, Glasgow and Swansea.— Compound 
high pressure generating set, rated at 200 E.H.P. capable of 25 per 
cent. overload. Main switchboard. Electric winch. Various 
motors. Model of punchiug and shearing machine, electrically 
driven. 

Anderston Foundry Company, Limited, 100, Cheapside Street, 
Glasgow.—Quick, rotative, self-lubricating, enclosed engine with 
generator. 

Mirrlees Watson Company, Limited, 51, Scotland Street, Glas- 
gow.—30-H.P. patent self-lubricating single-acting compound high 
speed engine with dynamo. 60-н.р. engines, similar to above, with- 
out dynamo. 

W. H. Willcox & Co., Limited, 23, 34 and 36, Southwark Street, 
London, S.E. Cylinder and lubricating oils, engine packings, 
valves and boiler mountings, Willcox-Sim rotary pumps, Penberthy 
injectors, X-L. ejectors, patent wire bound hose, lvather belting. 

Hiram Maxim Lamp Company, Limited, 17, Snafiesbury Avenue, 
“Rex” lamp (king of electric lamps), also the 
spiralette (crystal device for increasing the light of lamps). 

Hordern & Mason, Vulcan Works, Vesey Street, Birmingham. 
Machinery for sheet-metal trades 

John Baird, 99, Milton Street, Port Dundas, Glasgow. Glass for 
table, lamp, gas, electric and incandescent light globes. 

James Stott & Co., 41, Paradise Street, Birminyhan. Fans for 
ventilating, removiug dust, drying, &, driven by meaus of belt, 
electric current, or water. 

Edison and Swan United Electric Light Company, Limited. 
36—37, Queen Street, Cheapside, London, E C. Electric lamps, of 
all descriptions; electric motors and machinery; electric fittings 
and a^cessories. 

Taylor & Challen, Limited, Derwent Foundry, Cons'itution Hill, 
Birmingham. Power presses and dies, drawing, etamping, and 
cutting seamless articles fr»m sheets. Notching aud puaching 
presses for armature discs. 

Frictionless Eugine Packing Company, Limited, Hendham Vale 
Works, Harpurhey, Manchester. Karmal steam and hydraulic 
packing ; patent metallic packing; patent semi metallic packing ; 
patent “ Roko- edge " belting, red and black; special Roko belt 

aste. 
Р Thompson Bros., Bradley Boiler Works, Bilston. 
galvanising baths, chemical vats and tauks. 

Mica Boiler Covering Company, Limited, Cornwall Buildings, 
35, Queen Victoria Street, London, Е.С. Removable coverings in 
flexible and moulded form, for boilers, st:am pipes, hot and cold 
water pipes, and refrigerating plants, 


Solid welded 


EXHIBITS IN GROUNDS. 


Galloways, Limited. Knott Mill Iron Works, Manchester. One 
300-H.P. Galloway high-speed engine, enclosed type, with forced 
lubrication and Lindley's patent throttliag governor, coupled to 
Mather & Platt multipolar generator. 

John Thompson, Ettingshall Boiler Works, Wolverhampton. 
Machine made Lancashire boiler, 30 ft. long, 8 ft diameter. 

Danks & Co. (Oldbury), Limited, Oldbury Boiler Works, near 
Biemivgham. “Caball” vertical water-tube boiler, 600 I. P. 
Multi-tubular dry-back marine ty pe boiler, 14 ft. long x 11 ft. 6 in. 
diame'er. 

E. Green & Son, Limited, 2, Exchange Street, Manchester, and 
Works, Wakefield, Yorks. Green's improved patent fuel econo- 
miser for steam boilers, utilises waste Ное gases to heat boiler feed 
water. 


C. Wuest & Co., Seebach-Zurich, Switzerland. Electrical 
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machinery. Transformation of continuous current into three-phaxe 
alternating, and use of same in driving machines, through motors, 


with several speeda. 
International Pneumatic Tool Company, Limited, Palace 
“Little 


Chambers, 9, Bridge Street, Westminster, London, S.W. 
Giant” pneumatic tools and compressed air appliances generally 
(in operation). 

Of the executive staff we may mention Mr. H. A. Hedley, 
technical adviser, who was so much in evidence over the 
Glasgow Exhibition; Mr. J. H. Cundall, general manager 
and engineer, who, from our knowledge of him of old, 
we feel sure will leave no stone unturned in his department 
to ensure the success of the Exhibition from both an 
engineering and commercial standpoint; Mr. Stephen 
Watkins, secretary, who, with Mr. Pearson, one of the 
honorary auditors, courteously showed us many little 
attentions ; Mr. Percival C. Cannon, assistant engineer ; and 
Mr. A. C. Freeman, assistant electrical engineer. 

The President is the Right Hon. the Earl of Dartmouth ; 
and there are no less than 66 vice-presidents, several being 
leaders of engineering and science. 

The Executive Council is very numerous and representa- 
tive, and amongst the London Honorary Committee we 
notice the names of Sir Frederick Abel, Lord Alverstone, 
Sir Daniel Cooper, Prof. Dewar, James Dredge, Sir Douglas 
Fox, Sir Henry Mance, James Paxman, Sir W. H. Preece, 
J. W. Swan, and other prominent personages. The hon. 
secretaries to the London Committee are W. J. 
Soulsby, Esq., C.B., and G. Gaskell Exton, Esq., M.I.M.E. 

If our first impressions are not misleading, we shall 
expect later on to learn that the Wolverhampton Exhibition 
has turned out in ite smaller sphere, as great a success, in all 
respects, as did that of Glasgow, which is saying a good deal, 
and if good wishes can help on the movement, those of the 
ELECTRICAL REVIEW are tendered with the heartiest cordi- 
ality to the promoters and all concerned in the welfare of 
the progressive Staffordshire town. 


LONDON’S RAPID TRANSIT SCHEMES. 


[COMMUNICATED. ] 


IN his paper on “ London's Tubes, Trams, and Trains, 
1902," read before the Society of Arts some weeks ago, 
Mr. Clifton Robinson has, with great ability, presented a 
most extensive epitome of the needs of London for rapid 
transit, and the attempts which have, up to date, been made 
to cope with these requirements. 

It is refreshing to observe that Mr. Clifton Robinson 
considered it needless to dwell upon the rapid development 
of the uses of electricity ; electrical men are easily bored by 
that sort of thing. 

The first part of the paper shows conclusively that electric 
traction bas advanced with great rapidity even in this slow 
old country. Perhaps it is well that there is some inertia in 
the British constitution, for this will prevent the electric 
traction industry from dying suddenly, and so there will not 
be a glut of unemployed tramway engineers in our institutiong 
for poor relief, when some master brain evolves a superior 
system. 

There is little to be said upon Mr. Robinson’s remarks on 
the Tramways Act of 1870, except in concurrence therewith. 
This crying evil makes the respective gorges of all good 
tramway men to rise when they think of its heinous purchase 
clause, which causes the fruits of years of arduous labour to 
be collected by those who were bitter foes to the promotion 
of the tramway scheme. | 

The author of the paper has expressed a strongly adverse 
criticism of the action of the Metropolitan Railway Company 
in determining upon the construction of a station separate 
from that of the District Company. Without discussing the 
wisdom of the engineers as evinced by the selection of sites 
and plant, it will appear to most people that there is not so 
much advantage in centralisation as would justify Mr. 
Robinson in referring to it as “ап essential element to 
economy and efficiency." The problems of distribution are 
often more effectually met when two stations are decided 
upon; furthermore, the performances of stations, wlile 
showing a sharp grade of reduction in cost as the capacity 
increases from small to medium sizes, do not exhibit this 


rapid increase in economy when large capacity stations are 
considered. The cost of power does not become much 
lessened when the capacity of the station exceeds 10,000 KW., 
and, after all, power is the cheapest thing in electric 
traction. 

When Mr. Robinson refers to the glory of the London 
United Tramway Company's system, it causes one to envy 
the management of the company, which has traffic enough, 
and more than enough, in its district, to pay for the provision 
of that palatial design which contributes so much to the 
excellence of the services performed to the public. 

The “shallow tunnel" will certainly not be vetoed on 
account of the outside seat difficulty. In time to come the 
British public will lose its love for the top seat, and anyhow, 
the idea is not so much to take the air as to get to business 
and away from it as quickly as possible. A tramway com- 
pany in the Midlands worked one route with single-decked 
cars for some time, and when enough double-decked cars 
were available, put them on this route in place of the small 
cars. The travelling public were at once loud in their 
denunciation of the top-deck cars, and almost prayed for the 
restitution of their dear little single-deckers. 

Tramway men will at least agree with Mr. Robinson 
when he says that “ this talk of tramways not being taxed 
is nonsense pure and simple.” That the directorate of a 
railway company should refer to tramway competition as 
* unfair" is unfair in itself, because such authority would 
lend weight to the expression when repeated by the opposers 
of any scheme. 

In answer to the query, * In what form shall the power be 
applied on surface tramways ?" Mr. Robinson says :—* To 
this I still unhesitatingly answer on behalf of the overhead 
trolley." While not losing sight of the advantages of the 
trolley system, it is well to consider the conduit as something 
which has quite a lot to be said in ite favour. The surface 
contact system hardly merits consideration, and the writer is 
of opinion that in 20 years' time this peculiar cross-breed 
wil be derided as a mechanical and electrical abortion. 
Reverting to the subject of the conduit, it is safe to say on 
its behalf that from mechanical considerations the system is 
Superior to the overbead trolley, and that the course of 
experience will make it practically perfect. Of course it is 
not a suitable system for any but densely crowded city 
streets, where the traffic will pay for the outlay, and in all 
other places the trolley is good enough for tramways. 

No one who has read Mr. Robinson’s paper would fail to 
be struck with his evident appreciation of the fact that the 
great needs of the London public in rapid transit will make 
it good for the interests which may control the organisation 
which is to meet those requirements. | 


ELECTRO-MAGNETIC OSCILLATIONS. 
By RANEIN KENNEDY. 


II. 


IN further elucidation of the manner in which oscillations 
are propagated over the surface of a large insulated globe 
from one point to another, according to the theory that it is 
the globe's electrical condition that is disturbed, and the 
oscillations are confined to a superficial charge, the fact 
that a globe even of the dimensions of the earth could be 
charged by a not unusual quantity of electricity is of im- 
portance ; the amount is no greater than that required to 
charge an Atlantic submarine cable. 

Now, supposing for a time we had a means of charging 
a globe, and the field of force produced polarised vertically, 
being a sphere, these lines would be radial all over the globe, 
and so long as no change occurred in the charge, no indica- 
tions of its presence could be easily detected. And suppose 
again we had a means of detecting an electric field, akin to 
the magnetic needle, which detects a magnetic field and 
indicates its direction, thisindicator would stand perpendicular 
tothesurface. А detector of this kind for exploring electric 
fields can be best made of a dry pile. An extremely light dry 
pile delicately suspended when placed in an electric field at 
once aligns itself parallel to the lines of clectric force, its 
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positive end pointing to the negative pole and its negative 
end towards the positive pole, acting as a detector and 
indicator. 

Placed in a field between neutral bodies it, like the mag- 
netic needle, is indifferent or attracted in directions drawn 
by its own field ; but suppose this electric needle suspended 
anywhere over the electrified globe, and the globe to be 
negatively electrified, the pile would be compelled to point 
its positive end downwards, and if the globe's charge were 
reversed, the pile would be simultaneously reversed, making 
a half-turn on its axis of suspension. And so by reversing 
the charge on the globe, we could waggle the pile from side 
to side, no matter on what spot the pile happened to be 
situated on the globe, and these right, and left swings could 
form ordinary needle instrument signals ; therein we have the 
key to wireless telegraphy round a globe. This is represented 
diagrammatically in fig.2. At A is the supposed electric charge 
reverser, by means of which the globe can be charged 
positive or negative at will ; at в we have the suspended pile, 
which will turn its one or other end downwards according to 
the sign of the charge on the globe. So far then we could 
have wireless telegraphy all over a globe of any size, provided 
we could charge it electrically and reverse its charge at will. 
And it is quite practicable to work a model telegraph of this 


/ 


Oscillation. 


Dry ile electric field explorer. 
Fic. 3, 


ELECTRO-MAGNETIC OSCILLATIONS. 


The next hypothesis clears away the difficulty of the 


‘opposite charges required to work as in the foregoing experi- 


ment, for the opposite charges may be separated on the 
globe itself. | | 

The oscillations may be set up on a ball without actual 
connection of the oscillator with the ball. 
been employed on the continent; the lower end of the 
oscillator terminates in a coil or plate which, although not 
directly connected to earth, is connected inductively thereto. 
Fig. 3 shows the application of the dry pile for the purpose 
of exploring electric fields stationary or oscillating slowly. 

Clerk Maxwell assumed that electricity moved off from 
points at a high potential as a charged mass of air in the 
form of an invisible electric cloud, and showed by experiment 
that electrified air could exist in close proximity to the earth 
or conductors without discharge; and we must therefore 
not only consider the part played by the earth, but also that 
played by the atmosphere in any scientific explanation of 
wireless telegraphy other than that worked on the straight 
line theory. To the man in the street it sounds convincing 
to tell him that the messages are conveyed by oscillations or 
* waves " in the ether travelling like light, but it is not con- 
vincing to the science student who wants to know how 
* they get round the corner." 


A New Tyre or Continuous Current Авс Lamp. 


description, without wires over a large globe, with slow 
oscillations of charge over its surface. Applied to the earth 
аз а globe we must, of course, explain where the opposite 
charge exists on the other side of the dielectric ; that is the 
difficulty at first presented, but confining our consideration 
to the artificial globe at present, which being in a room or 
near the earth, there is no difficulty about the existence of 
the opposite charge. All that the experiment is intended to 
convey is that signalling between two points on a ball is 
perfectly feasible on ordinary electrostatic theories. 

A Branly detector fixed to the globe would also respond 
to the reversals of charge, for a current would pass at each 
reversal. Thus, according to this theory, we confine our 
chief examination to the earth instead of neglecting the 
earth and going into the clouds, 


A NEW TYPE OF CONTINUOUS CURRENT 
ARC LAMP. 


By FRANK LEWIS. 


CoNTINUOUS current open arc lamps, in spite of the many 
denials by interested manufacturers, do, in fact, give more 
light for a given consumption of energy than enclosed lamps. 
Оп the other hand, for many purposes, the cost of carbons 
and trimming, and the trouble entailed therewith, make it 
preferable to employ the long-burning lamp. Another point 
in favour of the enclosed lamp of great value for strect 


This system has. 
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lighting, is that only those rays of light are of importance 


which reach midway between two arc lamps, and these par- - 


ticular rays are not ‘much less with the enclosed than with 
the open type. For street illumination with any type of 
lamp there is always quite enough light in the immediate 
neighourhood of the posts, and it is the distribution of light 
to greater distances that presents the difficulty. А dis- 
advantage with the open arc is that on modern supply 
networks of 200 to 250 volta pressure, five open arcs must be 
run in series, and consequently a breakdown may involve 
the extinguishing of the whole circuit. Besides, each lamp 
requires the complication of a cut-out and & substitutional 
resistance, 

When Bradford doubled its pressure to 230 volts, Mr. 
Gibbings, the engineer at that time, suggested the use of 
two small open arcs running in one lamp. Two such lamps 
were then run in series on the 230 volts. This to some 
extent minimised the objection to doubling the pressure 
with arc lighting, and no doubt if enclosed lamps had then 
been as perfect as they are now, Mr. Gibbings would have 
run the two arcs in one globe, which would have enabled a 
a single lamp to be run singly on the higher pressure. 

The writer has designed an arc lamp on these lines, but 
has obviated the complication of having а separate 
mechanism to control each of the arcs. The arrangement 
is such that when the current is switched off each pair of 
carbons is brought into contact. The mechanism is so 
designed that its first action after switching on is to lock 
the upper carbons together in the position they take up when 
touching the lower carbons, so that they are rigidly clamped 
together. The next action consists of their being drawn 
apart, thus striking both the arcs. When the current is 
switched off the action is reversed, the carbons being 
unlocked from one another so that both pairs touch. The 
perfect action of the lamp presupposes that the carbons 
consume at the same rate, and it has been found in practice 
that if modern carbons are employed this assumption is 
correct. After 40 or 50 hours’ run the variation in con- 
sumption is found by experiments to be y in., and it is 
seldom, if ever, that any lamp is required to be run for a 
greater time than 16 hours continuously. A cross-section 
of the lamp is shown in fig. 1. 

The lower carbons are fixed, one of them marked A being 
connected to the body of the lamp, and the other marked 5 
is insulated. A central tube to which the two lower carbons 
are fixed is shown marked c. The two carbons are sur- 
rounded by an enclosing globe. The upper carbons are 
fixed respectively into two spring carbon holders, one 
marked р being insulated from, and the one marked к being 
connected to, the body of the lamp. The current is led 
through р, thence from the arc to the lower carbon А, 
through the body of the lamp to the upper carbon, k, through 
the arc and the insulated carbon, B, to the other terminal. 
Each carbon holder is linked to a lever, r, to the spindle of 
which two discs, K, are rigidly fixed. This spindle is loosely 
pivotted in a cast metal framework to which a rod, c, is 
fixed which slides in the tube, c. The bearings of the 
spindle are made very large to allow of a certain amount of 
movement vertically apart from the lever. On the frame- 
work of the casting four stops marked н are provided, 
turned concentric with the pivotting hole, the stops being 
cut about z, in. below the horizontal diameter. А 
clutch, 1, of similar type to that employed on the carbons 
of the ordinary enclosed lamp is actuated by a solenoid 
through which the current passes to the arcs, and by the 
movement of the rod, c, controls the lamp. 

The action is as follows :—W hen the lamp is switched on 
the clutch, 1, is pulled up by the core of the solenoid, thus 
lifting the cast framework by the rod, c, and pushing up 
the stops, н. The discs are thereby locked, and retain the 
carbons in the same position as they are when both pairs are 
touching before the circuit is closed. Any further move- 
ment of the clutch separates the carbons, Directly the 
current is switched off the stops, H, unlock the discs. 

Incidental to the system is the great advantage that no 
sunt coil is necessary for the magnetic control as is ile 
C ise when two or more arc lamps are run in series. 

In the lamp described 9 mm. carbons are employed for a 
current of three amperes which, however, reduces the hours 
of burning of the lamp to 90, but the writer considers it 


inadvisable to use thicker carbons than this on account of 
the sacrifice of economy. 

Care is taken that the enclosing globe should be suffi- 
ciently gas tight to prevent great diffusion of the gases as, 
should there be too much admittance of air into the arc 
chamber the ends of the carbons do not become so graphi- 
tised as they do when diffusion is kept within limits, This 
has an important bearing on the efficiency of enclosed 
lamps, as not only does it make the carbons consume faster 
but the graphitised end of .the carbon reaches a higher 
temperature than the ungraphitised end, which increases the 
efficiency. 

The lamp is being manufactured by the Reason Manu- 
facturing Company, Limited, 


NEW PATENTS, 1902. 


Compiled for this journal by W. P. Тномрвоя & Co., Electrical Patent 
gents, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


8,629. Improvements in or applicable to the trolley heads of electric cars.“ 
Н. Cnaven and J. R. Garner. April 14th. 


8,630. Improved insulating lapping for electric wires.“ E. T. WRHIIELOW. 
April 14th. 


8,648. “ Improvements in or connected with means for damping the oscilla- 
tions of the hands or pointers of electrical measuring instruments or the like." 
F. H. NALbER and NALDER Bros. & Тномрѕом, LixiTED. April 14th. (Complete.) 


8,645. An improved method of automatically regulating the flow of liquids 
gases, electricity, chemicals and powders." W. P. Мп.кв. April 14th. 


8,607. An improvement in the method of regulating the pressure of alter- 
nating current dynamo-electric generators." BSiEMENS BROS. & Co., LIMITED. 
Siemens & Halske, Aktien Gesellschaft, Germany.) April 14th. (Complete. 


8,070. ‘Improvements in electric arc lamps." T. L. CARBONE. April l4th. 
(Complete.) 


8,717. ‘* Improvements in or relating to electric lamps." W. Farnstuan-Hart 
(The General Electric Company, United States.) April 15th. (Complete.) 


8,748. Improved means for securing and adjusting the active laminated 
rings of electrical machines and motors in their frames." SIEMENS Bros. AND 
055 E MITED. (Siemens & Halske, Aktien-Gesellschaft, Germany.) April 15th. 
Complete.) 


8,784. "Improvements relating to rail bonds or connections for electric 
railways.“ Н. H. Lake. (E. G. Thomas, United States.) April 15th. (Complete.) 


8,758. ав in alternate current measuring and indicating in- 
struments.” L. ANDREWS. April 15th. 


8,789. "Improvements in and relating to electrical distributing systems." 
L. ANDREWS. April 16th. 


8,794. Mechanism for recessing trolley wires.“ W. A. McCALLUM. April 
15th. (Complete.) 


8,796. ‘Improvements in or in connection with electric controlling devices.” 
H. C. FnokLick and E. P. Barrp. April 15th. 


8,°09. ‘Improvements in circuit controllers.” J. J. GHAGAN and E. J. GRIS- 
жор. April 15th. (Complete.) 


8,824. Improved means for suspending overhead wires for electric traction.“ 
T. GREGSON. April 16th. 


8,858. A process and device for producing effective and reliable electrical 
ignitions of explosive substances." Н, W.HELLMANN. April 16th. 


8,869. “Improved apparatus for the application of the electric light to 
medical purposes." A. Brook. April 16th. 


8,866. ‘Improvements in wireless electrical communications.” Н, BROOKER, 
W. H. Goss und J. LEA. April 16th. 


8,872. ‘Improvements in switches for electric lighting." 8. BAcH. April 
16th. (Complete.) 

8,878. "Improvements in protecting devices for overhead electric traction 
systems.“ W. RUTHERFORD. (J. Roberts, Natal. April 16th. 

8, WI. “Improvements in electric arc lamps." G. W.JoHwNsow. (Volthom 
Elektrizituts Gesellschaft, Aktien Gesellschaft, Germany. April 16th. 

8,892. “Improvements in, and relating to, electrically-wound clocks.” Н.Н. 
Lake, (Akticbolaget Svenska Elektriska Urfabriken, Sweden.) 


$,9.8 ‘Improvements in or relating to switch reversing devices on motor 
cars or other vehicles." G. SEITZ. April 17th. 


8,047. “Improvements in electric arc lamps.” L. Wirtz. April 17th. 


8,969. Improvements in dynamo-electric generators.” Н, J. HADDAN. 
(H. L. Peck, United States.) April 17th. (Complete.) 


9,010. “Improvements іп and relating to the manufacture of electric соп: 
ductrrs.“ S. G. Brown, April 18th. 


9,014. “Improvements in and relating to telephonic apparatus.“ 
Brown, April 18th. 

9,049. ‘Improvements in air valves for radiators.” F. W. LEUTHkSSER. 
(Date applied for under Patents Act, 1£01, December 2nd, 1901, being date of 
application in United States.) April lsth. (Completo.) 

9,057. An improved method of winding for electric machines and ap- 
pliances.”) R. Rouge. April 15th. 

9,0602. "Improvements in connection with electric arc lamps." F. Guaine 
and J. AVERBACH. April 18th. 

9,068. Improvements in electric tram and railways on a secticnal соп: 
ductor system.” J. LTI OH TON and R. HACRIN q. April 18th. 

9,078. “Improvements in series resistances for Nernst lamps.“ 
Errcirgic Light Limirkp. April 19th. 

9.077. An automatic life-guard for the electric tramcars." W. Jacksox, 
April 19th. 

9,135. “Improvements in coin-freed clectric meters," THe Birisn 
THowsgon-Hovstos Company, Lisitrkep, and F. HoLpEN. April 19th. 

9,113. "IDuprovements in the production of secondary electric currents.“ 
R. Giussos, April 19th. 
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they have taken, 


No. 1,276. 


ELECTRICAL ENGINEERS .AND 
LEGISLATION. 


Wu have received from the Secretary of the Institution 
of Electrical Engineers the important resolutions passed 
by the Council on 10th inst., and we congratulate both 
the Institution and Mr. Madgen upon the practical steps 
which we are sure will give general 
satisfaction to the industry, and go far to dispel the 
growing feeling among many members of the Institution 
of dissatisfaction with the inertness of the Council with 
reference to the serious Legislative restrictions under which 
electricity supply labours in this country. 

It will be seen on perusal of the resolutions, which 
we published. last week, that they set out the facta 
of the case in a concise, business-like way, and suggest 
reasonable and practical remedies for the evils under 
which the business suffers. "They point out that the back- 
ward condition of the business is due to the restrictive 
character of the legislation governing the initiation and 
development of electric power and traction undertakings, 
especially through the powers of obstruction possessed by 
the municipalities. | 

Reference is made to the necessity for areas of supply to 
be selected on the basis of economic principles and industrial 
demands, the limitation of districts of supply to the boun- 
daries of local authorities being quite out of keeping with 
modern developments of distribution over large areas by long- 
distance transmission. Allusion is naturally made to the 
relief of congested centres by the promotion of light rail- 
ways and its aseistance in solving the housing question. 

The remedies suggested are the amendment of the Electric 
Lighting Acts ; the Tramways Act, 1570 ; the veto of the 
local authorities, and the adoption of the recommendations 
of the Joint Select Committee of Parliament, 1898, on 
* Electrical Energy, Generating Stations and Supply." 

A reform in the procedure for obtaining provisional | 
orders—in order to save time and expense—is naturally put 


forward, and voices the complaints repeatedly made of the 


vexatious conditions under which the right to supply elec- 
tricity under statutory powers are obtained. Of course, the 
position of the local authorities with reference to their 
assent to the grant of powers must be urged as most 
injurious to the progress of the business, not only in the 
facility it gives for obstruction, but in exacting onerous 
arrangements prejudicial to the interests alike of under- 
takers and consumers, 

A timely allusion is made to the excellent arrangements 
made in Switzerland for regulating and promoting the 
industry, by combined action on the part of the Technical 
Departments of the Government and the Association of 
Electrical Engineers, somewhat equivalent to a body in this 
country if it were composed of members of the lustitution, 
acquainted with both the engineering and commercial 


branches of the subject, consulting with the Board of Trade 


D 
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on regulations for dealing with technical matters, and such 
legislation as may be from time to time necessary. 

To obtain, if possible, the sympathy and support of the 
Government, it is proposed to ask Lord Salisbury to receive 
a deputation for the purpose of urging the reforms necessary 
for enabling electrical engineering in this country to increase 
the prosperity of the industry, and to compete successfully 
with American, German, and other foreign manufacturers. 

We heartily wish success to the efforts of the Committee, 
and have no doubt that they will receive the enthusiastic 
support of the electrical interests, and that the Institution 
of Electrica! Engineers will derive considerable strength 
from thus actively undertaking the steps so necessary for 
relieving the business from the disabilities 
has so long suffered. | 

We have also received a copy of the evidence taken by 
the Committee, with which we shal] deal at another time, 
as it contains much valuable information and important 
suggestions for remedying the evils complained of. 


i — P—— 


-— 


Bv the decision of the Committee which 
met on May Ist and 2nd for the con- 
sideration of this Bill, a great and real 
| danger from municipal competition to the 
industry in the distribution of electricity in London has 
been happily warded off. 

Although the Bill. had passed a second reading in the 
House of Commons (personally opposed by Mr. Gerald 
Balfour) and had been carried on a division, the Committec 
dealt with the case unprejudiced by the division, in which 
the Bill had been passed by a small majority, in a meeting 
of the House which had been scantily attended. 

Our readers will only realise its insidious nature when 
they understand that in one clause it practically would have 
enabled the London County Council at any time, Irrespec- 
tive of the 42 years’ life of the London companies, by 


The London County 
Council Electric 
Supply Bill. 


securing the unanimity of a majority of the interests, and | 


by agreement with, 82y, the London Electric Supply Cor- 
poration, to have bought up all the rights of that company 
over seven or eight of the clectric lighting areas of London, 
including Deptford Station, and having thus stepped into 
the shoes of that company to have become in lieu thereof 
the second competing undertaker in all the areas in which 


. that company now has power to compete. 


This means that such companies as the Westminster, St. 
James's, the Chelsea and others would, before the termina- 
tion of the first period of their concession, have found them- 
selves face to face with competition supported by the local 
rates. Although there may be no 1ecord of any authorita- 
tive decision that the pioneer companies in London should 
never be exposed to such unfair competition, our readers 
who have followed this question must feel convinced that 
neither Parliament nor the Board of Trade ever intended 
that the bond fide investments of the public in electric 
lighting should be so unfairly jeopardised. The admirable 
arguments of Mr. Balfour Browne, Mr. Pember, and of Mr. 
Moon on the second day, as well ag the Opposition of the 
Corporation of Westininster on special grounds, were, we 
are glad to know, in the cause of bare justice to the investor 
in electric lighting industries, allowed to prevail. 
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The Workmen's ENcotnackED, doubtless, by the success 
Compensation Act. of former appeals to the House of Lords 
in relation to the Workmen's Compensation Act, the 
appellants in the case of Wrigley v. Whittaker, which was 
heard in the Upper House on April 30th, sought to extend the 
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Operation of the Act in a new direction. Tt appeared that 
the applicant was the widow of a man who met with his 
death in the following circumstances: He was in the employ- 
ment of Messrs. Bagley & Wright, а firm of wheel wright. 
They entered into a contract with a firm of cotton manu- 
facturers to construct a new fly-wheel in the cotton mill. 
The applicant’s husband met with an injury which caused 
his death while he was assisting at the erection of the fiy- 
wheel. In these circumstances his widow claimed compen- 
sation on the ground that the work at which he was employed 
Was an engineering work, and that the respondents were under- 
takers. The arbitrator decided in favour of the employers, 
and his decision was upheld by the Court of Appeal. Mr. 
Asquith, who argued the case in the House of Lords, 
submitted that inasmuch as the respondents used a portion 
of the premises for the purpose of carrying out the work of 
repairing the fly-wheel, they should be termed occupiers 
within the meaning of the Compensation Act, and that they 
were therefore liable. The Lord Chancellor, however, 
refused to adopt this argument, saying— The Act cannot be 
construed as applying to а case such ав that before us. This 
place was not a factory within the meaning of the Act, and 
an accident, if the Act is to apply, must happen in or about 
the factory of the employer.” It is interesting to consider 
what would have been the result had the House of Lords 
adopted the argument put forward on behalf of the appellants. 
A firm of electrical engineers might send an employé down 


to the country to erect an installation at a country house, 


where appliances for preventing accidents would of necessity 
be scarce. In such a case, if the case under notice had been 
otherwise decided, an accident happening to the workman 
might have rendered the employer liable. It is satisfactory 
to note that the House of Lords has refused to extend the 
Act in this manner. 


SPEAKING generally, we think it is safe 

Cost-Keeping. to say that a good engineer is rarely a 
good accountant. The training in the two cases is entirely 
different. When an engineer has any problem to work out, 
he will take his slide rule or a scrap of paper, and having 
arrived at the solution, the slide rule goes back to his 
pocket, and the paper is tossed aside as of no further use. 
On the other hand, a man with a clerical or office training 
would keep a record of any figures or process for future 
reference. 

A combination of the best qualities of the engineer and 
the accountant is of considerable advantage; is, in fact, 
indispensable to the managing engineer, who is responsible 
alike for the commercial and the engineering management 
of any establishment. As, however, the combination ів rare, 
mechanical aids, such as card systems and a variety of 
labour-saving forms, are generally adopted in works as a cor- 
rective, There is, in short, a kind of workshop ritual to be 
performed in order to prevent things drifting into chaos, 
Ritual may be overdone as much in a works as in other 
spheres, when it becomes a hindrance rather than a help. 
It requires, therefore, the exercise of no small amount of 
judgment to determine at what point the “ system " becomes 
unprofitable ; when the game ceases to be worth the candle. 
“Card systems," though looked upon as an American inven- 
tion, have been used їп this country for at least 12 years. 
These remarks are prompted by a paper on Co-operation 
and Mechanical Aids to Workshop Cost-keeping," which 
was read on the 18tb inst. before the North-east Coast 
Institution of Engineers and Shipbuilders, by Е. P. Link. 

Whilst there is nothing strikingly novel in the paper 
itself, anything that tends to impress upon manufacturers 
and works managers the extreme importance of keeping accu- 
rate records of time, materials, and coste is welcome. The 


Workshop 
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author makes a great point of the cultivation of a feeling of 
good fellowship between master and man, in order to secure the 
co-operation of the latter in providing accurate records of 
what is actually going on in the works. This is the co- 
operation referred to in the title. Now, estimating is the 
soul of a business. If the estimating is wrong, it matters not 
how full of work an establisament may be, its doom is 
- certain ; in fact, the greater the turnover the sooner and 
greater will be the smash. The author of the paper referred 
- to is а great believer in mechanical systems, and refers to 
time records, calculators, time stamps, costs estimators, 
automatic book: keepers, wages check deliverers and calcu- 
lators, and automatic’ wage-paying machines. These 
machines," he says, ** when used in combination with one 
another give such positive results, with such accuracy, that, 
. . With such infallible workers mistakes and errors are 
not possible." A somewhat bold assertion surely! Granting 
this, however, it is not enough to know the prime, or pro- 
duction coste. The estimator must know what percentage 
of standing charges to add in order to arrive at the total 
costs, Now, in a works of any magnitude, in which the 
amount of work in hand varies considerably from time to 
time, the percentage of standing charges varies also ; and 
there is no machine nor system which will compute this. 

The state of the market is another factor which the 
estimator bas to take into account, for, after all, the esti- 
mated price for any work is not so much a question of what 
it is worth, as what one is likely to get. The superiority of 
time-recording clocks over the ordinary “ board" system is 
rightly insisted on. Not only should the time of entering 
and leaving the works be recorded by this means, but also 
the time of commencing and finishing work on any job. 
For this means, recording clocks must be placed on every 
floor, or in every department of a works in 4 convenient 
position. 

The author describes in detail the. various methods of 
time recording, pointing out the advantages of each, and we 
quite agree with him that some such system is necessary to 
prevent “leakage, and save these golden hours сапа 
sovereigns,” but we must just point out the danger of going 
to extremes in “ systems," until they become ritualistic, and 
are looked upon as an end rather than a means. 

Another paper hearing upon the same subject was read 
before the same Institution on March 2186, the full title 
being * Workshop Records: a Review and Comparison of 


Existing Methods, with Special Reference to the Use of 


Files and Cards instead of Books.” The title is sufficiently 
comprehensive to indicate the scope of the paper. The 
card system is described in considerable detail, and deals 
with records of orders for work /o be done; of labour or 


work done; of material, raw, in progress, and finished; and 
of establishment charges. Samples of cards and records are 
given, and the paper is one that will repay careful study by 
all managers of works who are not already familiar with the 
subject. 


ee t — ÀÓÁ— 


French Electric Automobiles,—A new type of electric 
automobile, designed by Milde and manufactured by the Socicté de 
l'Electromotion, is described in a recent issue of the Crntraldlatt f. 
Accumulatoren und Klementenkunde. The carriage is driven by the 
rear, and is steered by the front, wheels. The battery weighs 550— 
570 kgs., and bas 150 ampere-hours capacity on a 5-hour discharge. 
It is made up of 42 cells, 24 carried in the front portion and 18 in 
the rear portion of the vehicle. A landau by the same firm, 
weighing with its battery 1,700 kgs. (battery alone 550 kgs.), carries 
six persons and attains a speed of 14 3 kms. per bour on level roads, 
with an expenditure of energy equal to 50 3 watt-hours per ton-km. 
For higher speeds the power consumption is proportionately 
greater, the figures given by the firm b ing as follows :—Speed 2075 
km. per hour, energy required 60'1 watt hours per ton-km. ; spced 
29:2 kms. per hour, energy required 68 1 watt-hours per ton-km. On 
the bad roads of Paris the energy consumption rose to 30 watt-houra 
per ton-km, 


WALTER'S RÖNTGEN RAY APPARATUS. 


IN the ELECTRICAL Review, Vol. 48, p. 142, we gave а 
description of the design of an induction coil devised by 
Dr. Walter, of Hamburg, for use with the Wehnelt elec- 
trolytic break, the object being to get the best resulta from 
the coil when used to excite a Róntgen ray tube. 

Dr. Walter has recently" given a description of the 
practical construction and method of working his apparatus, 
of which we give the substance in what follows. 

Before installing a Róntgen ray apparatus on this system, 
it ig necessary to ascertain whether connection can be made 
with a public supply or not. In the latter case the cost of 
the installation will be much greater than in the former, 
since a special generator of electricity will have to be obtained. 
The best generator is a small dynamo driven by à gas 
engine, or where there is no gas supply, by a petroleum 
engine. For a military outfit a petroleum motor car is best 
suited, since the car may be used to carry the apparatus, 
and the motor of the car used to drive the dynamo. 

Ina laboratory with a public electric supply, a converter 
must be used if the supply is alternating, since the Wehnelt 


breaks only works well with the direct current, and even if 


the supply is direct a special arrangement may be necessary 
to reduce the pressure on the mains to a pressure suitable for 
the coil. This arrangement will be described further on. 
The Wehnelt break cannot be used to the best advantage 
with pressures much higher than 80 volts, and nothing 
higher than 220 volts is permissible. With the latter 


Fra. 1. 


pressure the X-ray tube is very quickly used up, and it is 
therefore always betfer to reduce the pressure by means of a 
shunt. This method is very wasteful of electrical energy, 
but the waste is much less with a Wehnelt break than With 
the ordinary mechanical break. The shunt arrangement is 
therefore specially adapted for use with the Wehnelt break, 
and may be used with advantage even when the pressure is 


. only 110 volts. 


The method of connecting up the coil in shunt is shown 
in бе. 1. Тһе + and — at the top indicate points of con- 
nection to the source of electricity ; А, and A, are two 
amperemeters, v a voltmeter, W, and w, two resistances, 
U the break, and р the primary of the induction coil. It is 
evident that the current from + passes through the 
amperemeter A, which measures the total consumption, 
then through the resistance w;, then divides, one part 
passing through the shunt resistance, wi, and the other part 
through the amperemeter 4, the break v, and the primary 
coil p, and finally back to the — pole. There are two 
switch levers where the current divides, by one of which 
the main circuit can be broken, and by the other, the shunt 
circuit. The shunt wa is cut out when the pressure of the 
supply is between 50 and 80 volts. 

Walter's complete Röntgen ray apparatus is shown in 
figp.2. "The wires from the source of electricity are shown 
coming in on the left. 'The whole of the apparatus is here 
for convenience shown together, but in actual working the 
Wehnelt break, shown in the centre of the figure, is placed 
outside the operating room, in order to get rid of all noise 
during the working of the coil. | 


— — 


* Fortschritte auf dem (ehiete der Rintgenstrahlen, Vol. v., p. 1. 
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The induction coil with the X-ray tube is set up in a 
convenient place in the laboratory. The resistance or 
regulating table on theleft is mounted on castors so that it can 
be readily moved to any place to be within convenient reach of 
the operator. The room can be completely darkened for screen 
. observations. Over the regulating table is an electric lamp 
shaded by a green milky screen; and the light may be still 
further reduced by a “darkening” switch, so that the 


Гіс. 2. 


objects оп the table are only just visible, without diffusing 
any objectionable illumination through the room. Such a 
lamp is very convenient in making photographic exposures, 
since it enables the room to be darkened at any instant during 
the exposure to ascertain the quality of the tube by means 
of the screen. The exposure clock is also mounted on the 
table, and can be inspected at any moment by turning up 
the lamp. | | 

Proceeding now from these external arrangements to the 


more. detailed construction of the parts of the apparatus, it 


is, in the first place, advisable that the induction coil should 


Fra. 3. 


be large enough to give sparks at least 40 cm. in length 
with the Wehnelt break. A larger coil will, of course, have 
the advantage of having a greater reserve at disposal. Of the 
greatest importance for the system of apparatus to be 
described is the construction of the primary coil, the core of 
which must be wound with several separate layers of wire, 
the ends of which are connected to the switchboard on the 
top of the regulating table. Walter calls a coil constructed in 
this way “a coil with variable self-induction,” and such a 
coil ів necessary, because the breaks in the Wehnelt inter- 


of the Wehnelt. 


rupter only take place with regularity when the self-induc- 
tion of the coil is made greater, the softer the X-ray tube to 
be excited. Fortunately the spark length with the break 
used is smaller the greater the self-induction, and changes 
very little when the load varies. For since the equivalent 
spark length of an X-ray tube is smaller, the softer the tube 
is, it follows that, with the above-described method of work- 
ing, the striking distance of the induction coil always cor- 
responds exactly to that required by the X-ray tube. The 
mercury break has not this advantage, for with this break 
the spark length increases when the load increases. 

It is also possible with the Wehnelt break to adjust the 
effect to the tube by varying the length of the platinum 
pencil, or, what is more convenient in practice, by using a 
break with several pencils of different lengths (**the mul. 
tiple Wehnelt "). By changing the length of the pencil, the 
'eurrent strength of the single discharges of the induction 
coil is changed with very little change in the spark length. 
In this way it is possible, with the Wehnelt break, to work 
a tube either with a large number of single discharges of 
small current strength (short pencil), or with a small number 
of discharges of large current strength (long pencil) The 
number of breaks of the Wehnelt may also be increased by 
reducing the resistance, W,. Experiment has shown that, in 
order to avoid heating of the anti-cathode, it is necessary t» 
use shorter pencils with softer tubes. Comparing 
this result with the remarks above as to the relation 
that ought to subsist between the self-indaction and the soft- 
ness of the tube, it follows that the greater the self-induction 
of the primary the shorter should be the length : f the pencil 
The number of pencils in the break should 
therefore correspond to the number of steps in the self- 
induction of the primary. In the set of apparatus illus- 
trated in fig. 2 there are six steps of self-induction, and with 
this it is best to use a Wehnelt with six pencils; in the 
simpler set of apparatus shown in fig. 8 there are only three 


. Steps in the self-induction of the primary, and for this a 
. three-pencil Wehnelt suffices. With the former set (fig. 2) 


the shunt resistance w, is divided into three steps, of which 
the first, the smallest, is combined with the first and second 
steps of self-induction, the second with the third and fourth, 
and the third with the fifth and sixth. With the latter set 
(fig. 3) only one shunt resistance is provided for all the three 
steps of self-induction. 

"The self-induction of the primary is regulated from the 
regulating table by turning the switch lever, and the best 
self-induction for any given tube can thus be found in an 
instant while the tube is working. In the fig. 2 set the 
length of the pencil of the break is adjusted by a separate 
handle, a medium length being first selected and gradually 
changed till the tube works satisfactorily. In the fig. 3 
arrangement the operation is simplified by combining before- 
hand with each step of self-induction the best length of 
pencil ; the complete adjustment is thus made by the move- 
ment of one handle. 

Itis important to remember when adjusting the length of 
the pencil, that the reduction of the length of the pencil 
increases the number of breaks per unit of time, and thereby 
puts a considerably greater load on the tube. To avoid 
iujury to the tube by this adjustment, the series resietance, 
W,, Should be considerably increased before the length of the 
pencil is reduced, and then gradually reduced to the required 
amount. 

The resistance, wi, consists of two parts, one for rough 
adjustment and the other for fine adjustment. After the 
best amount of self-induction and length of pencil have been 
determined, the resistance, wi, is approximately adjusted by 
turning the handle which cuts out the large steps ; the final 
adjustment is then made by turning another handle which 
cuts out small steps in a coil equal to one of the larger steps. 
The load on the tube can thus be adjusted so that it does not 
change its quality during a photographic exposure, or an 
illumination of the screen. If a tube is overloaded, ite 
degree of hardness is reduced, and it isonly after a consider- 
able time that it recovers its original quality. Asanexample 
of the inconvenience which may arise from a change of 
hardness in a tube due to over-loading, a tube which is being 
used in a chest exposure may, in the course of the experi- 
ment, be so reduced in hardness as to be useless for the 
remainder of the exposure. 
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Bion, Walter describes the form of Wehnelt break 
8 found after long experience to be the best. It 
fig. 4 in the form of a six-pencil break. The 
ze cell containing the acid consists of a thick 
ate, in which are cemented the six porcelain 
insulate from the acid the conductors leading 
num pencils. These conductors consist of thick 
Ше lower ends of which are melted on to the 
ires, while the upper ends are bent twice at right 
finally soldered to a brass ring capable of being 


r lowered on a brass rod and clamped in any position 
tscrew. The six holes through the vulcanite lid are 
ze enough to allow the lead wire to pass, and as no 
| escape through these, the lid is supported a little 
ihe edge of the glass cell by distance pieces to leave 
ul round for the escape of the gas. Through this 
ne negative lead plate is inserted at one side of the 
d fitted with a screwed brass terminal. | 
айтап of this arrangement are the following :— 
l| brass parts of the apparatus are protected from 
, With acid, the acid being in contact with non- 
ble materials only. 
‘he length of the platinum pencil can be adjusted 
by moving the brass rings on their rods, Scales of 
etres may be marked on the rods to adjust the pencils 
easured length. 
ach platinum pencil cam be separately removed from 
1 for repairs without disturbing the others. 


E GUERNSEY TELEPHONE SYSTEM. 


tates of Guernsey are to be congratulated upon the 
ation of the accounts of their telephone department, 
ve print in the next column. Confidence is likely to 
pired rather than retarded by the publication of full 
- In communicating a sort of summary of these 
ts to the Pall Mall Gazette, the consulting engineer 
“they show conclusively what may be done in the 
оп of low rates when а local authority has the wisdom 
e in hand its own telephones.” They do not, of 
Show conclusively anything more than the results at 
Xy 80 far as recorded. They may show, by inference, 
cults that might be expected under similar circum- 
3 by a local authority similarly situated. Guernsey is 
nd of comparatively small dimensions, so far removed 
the mainland that, probably, for very many years its 
one Service will be of an “insular” character, and 
it be considered in connection with any other service. 
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The locality is largely rural; the area is under one 
authority; there is an entire absence of competition, and the 
calls are very few in number. If, throughout the United King- 


dom, there is any other local authority which has the same 


conditions to meet, we see no reason why it should not 
attain similar results. There are, of course, few, if any, 


localities where such conditions are to be found, and local 


authorities will be wise to examine carefully and investigate 
widely before embarking in a competitive undertaking. 


GUERNSEY TELEPHONE ACCOUNTS. 


BALANCE-SHERT. 


Dr. Liabilitiee. £ в. d. 
Capital account — ad vances from States = .. 19,085 0 0 
Reserve account for depreciation ... £1,482 11 9 
Capital sinking fund account 269 16 4 

— — 1,752 8 1 
Sundry creditors—On stores account 75 15 11 | 

On construction account is 79 18 2 

On royalty account ... 1 34 16 5 

For expenses and generally ‚ 29 4 6 

———— —— 219 10 0 
Net profit for year ended December | 

3186, 1901  ... E vi Ет 117 11 2 
Less loss to December 31st, 1900, | 

£300 19s. 6d. ; and adjustment ac- 

count, being calls for one quarter 

ended December 31st, 1900, not 

included in revenue account for 

1900, £221 15s. 8d. ... : E 79 3 10 

— 38 7 4 
421,095 5 5 

Cr. Assets. 

Construction account—vis. :— £ 8. d. 

Laud and permanent buildings £2,241 18 11 

Works completed and in course of 

construction bes -— . . 15,292 3 8 
` Expenses incurred in connection 
with above ES - 89 19 9 
17,574 2 4 
Btores on hand... 705 9 0 | 
Tools on hand ... 193 9 10 
Btationery on hand 31 7 3 
— —ę— 870 6 1 
Office furniture one ET Е 100 10 2 
Sundry debtora i: — к 136 8 8 
Sundry debtors for calls, one quarter 
to December 31st ... = xs 287 19 6 
424 8 2 
Seventeen Guernsey 3 per cent. States bonds at cost 1,700 0 0 
Cash at bankers on deposit account ... 66 0 11 
Ditto on current account К 352 15 4 
Cash in hand ... 7 2 5 
425 18 8 
£21,095 5 5 
. REVENUE ACCOUNT. 

Dr. Expenditure. E в. d. 
Working expenses: Salaries of operators £405 5 11 

Line repairs... - js t 110 3 8 

Instrument repairs ... 98 1 10 

Roof repairs... - jus 21 19 8 

Wayleave rentals ... $e 22 2 

Written off tools account ... 1416 7 

652 9 10 
General expenses— Management 55 5 5 | 

Rent, rates, gas, &o. P 42 14 8 

Interest on capital ... s 425 2 8 

Post Office royalty ... wo ade 251 4 5 

Commission on public telephone 

receipts  ... iss xis 24 511 

Repairs to premises 15 19 9 

Auditors' fees 17 13 9 

Law charges... 12 6 

— — 833 10 1 
Office expenses — Salaries 128 17 | 

Books and stationery ks ids 84 19 9 

Postages  ... ids e pai 22 0 5 

Written off furniture account 5 510 

241 3 6 
Depreciation 4 per cent. on amount 

charged to construction account 

calculated monthly ... : : 628 9 9 
Capital sinking fund account 1 per 

cent. on the amount charged to 

construction account, calculated 

monthly ist or dis “Ж 157 2 5 

' — — 785 12 2 
Balance, being net profit for the year 117 11 2 
£2,630 6 9 


E 


— 


758 
Cr. Receipts. £ s d. 
Revenue receipts Public telephones ie 189 9 3 
Exchange rentals a eis 1,279 6 4 
Private rentals ids 41 10 O 
Sundry rentals ve 13 3 9 
Calle uo. i зы. сыы пй хи 1,0059 18 1 
Advertisements m Y кз ves s 2 20 
* Shifts ... ey AM T "T vex РА 118 2 
Bales ... iss 182 ex es SN m" 16 4 
i 2,588 13 11 
Interest on deposit account ... jn A" = 310 2 
Interest on States bonds s w - 38 2 8 
£2,630 6 9 
Statistics to December 31st, 1901. 
Desoription and number of July 29 40 1899 1900. 1901. Inc. for 
Deo. Й, 1898, — in 
Subscribers'lines ... ane 217 423 606 770 164 
Extension lines gut 10 21 32 41 9 
Private lines... п E: 2 5 6 14 8 
Public telephones ... : 9 20 26 34 8 
Sundry lines ГА 3 3 3 15 12 
Service lines... 3 3 5 6 1 
Free lines — 1 1 1 — 
Junction lines 7 14 16 22 6 
Switchrooms... 3 6 7 8 1 
Poles ... "E 255 773 916 1,06) 146 
Standards on roof 9 11 9 9 — 
Fixtures to buildings 285 275 742 1,000 1,241 241 
Underground cables 185 3 9 11 13 2 
Underground cable (distributors) 6 18 22 22 — 


' Miles, Miles. Miles. Miles. 
*Metallic circuit wire, overhead 1464 2933 423 581 158 
Metallicicircuit wire, underground 24 621 132 1404 84 
Metallic circuit, leading-in cables 52 92 1618,490у 2,490y 
Metallic circuit, from outside wires to subscribers’ instruments— 
là 2). 4 63 22 
Metallic circuit from cables to switchrooms— m 
1 19 3} 4,280y 1,600y 
Average number of subscribers’ and public telephone connections 
per day (excluding Sunday) 146 449 
Average number of connections per subscriber and public telephone 
per day (excluding Sunday) 9 126 15 21 6 
Total number of subscribers’ and public telephone calls inithe year— 
ЖЕ 23,172 143,530 257,138 379,342 122,204 
Total number of telegrams, express and ordinary letters telephoned 
to Post Office— | From August 10th. — 
= — 363 2,373 2,010 
Number of subscribers on No. 1 tariff (£1 10s. per annum, and 1d. 
por call) s sus . 181 383 559 678 119 
Number of subscribers on No. 2 tariff (£6 per annum, and 3,200 
calls without further payment) 17 21 24 39 15 
Number of subscribers on No. 3 tariff (£2 5s. and 4d. per call— 
19 .23 53 


19 30 

Employés— Engineer 1 1 1 1' — 
. sai — — 1 1 — 
Clerks ... 1 1 1 2 1 
Inspectors "o 2 4 4 6 2 
Operators (female) 6 12 13 15 2 
Operators (male) € 2 2 3 3 — 
Foremen ... E bse 2 2 2 2 2 — 
Linesmen, labourers, &c.— ... 12 11 14 13 1 dec 


* The mileage of single wire is double this. 


MODEL CONDITIONS FOR ELECTRICAL 
CONTRACTS. 


Іт is satisfactory to note that a matter of such great 
importance to the commercial prosperity of the industry as 
the standardisation of the general conditions to be used in 
connection with electrical contracts has received the atten- 
tion of the Council of the Institution of Electrical Engineers. 
For long that body has seemed to be indifferent to questions 
affecting the very life of electrical business enterprise, while 
extremely solicitous about scientific details, important in 
themselves, but not comparable with the wider interests in 
Jeopardy, due to a large extent to the absence of effective 
united action. | 

The appearance of these proposed “model conditions of 
contract," with which we dealt last week, and the announce- 
ment of a recommendation of the Council to memorialise the 
Prime Minister on another matter of equal importance, with 
which we deal elsewhere to-day, lend us, however, to hope that 
the period of laissez faire is over, and that thetime may come 
when the Institution will be confidently looked to as the 
watchful guardian of the interests of the industry. 
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The first point which attracts the notice of the out 
observer is the apparent surprise of the Council that i 
members should take much interest in such a pur 
commercial matter as conditions of contracts. ТЕ 
seem to have thought that introduced at the є 
of one of the closing meetings of the session, ti 
would require Jittle discussion before being accepted 
final. For our own part, we are pleased to note 
widespread interest in this matter which has necessita 
the re-arrangement of the Council's programme, во as 
admit of another evening being devoted to their discuss 


This interest seems to have been unanticipated by tt 


Council, but will doubtless remind its members of t: 
existence of a general feeling that the Institution as ar: 
has in the past failed to rise to its opportunities, especis. 
in cases where the commercial interests of its members кез 
imperilled. 

The criticisms passed upon the draft clauses by t-s 
speakers at the meeting of the Institution at which tL; 
were introduced, seem to be fully justified. The princip 
were admitted to be in many respecte admirable, and a: 
advance upon the practice of many consulting engines,, 
but the drafting was declared to be in many respects n: 
happy and to bear evidences of adaptation from sets of cu- 
ditions compiled for other purposes, 

Indeed, Mr. Hammond in his opening remarks, not ог; 
disclosed his own part in their compilation, but traced the: 
conception back to those forms authorised by the Ro: 
Institute of British Architects which are generally accert. 
as standard in the building trade. He had proposed that ti- 
Council should undertake the work of drafting a standard s 
of conditions, and the Committee to whom the work ba 
been entrusted had worked on the plan of amending the «. 
he had proposed. 

This explanation made it clear why the draft followed s 
closely the general plan and arrangement which Mr. Han-“ 
mond has been in the habit of using in his own specificaticc: 
for many years. 

Major-General Webber expressed his sense of the gre. 
value of the suggestion made by Mr. Hammond, a 
remarked that the idea of standard sets of general conditicr: 
for embodiment in contracts had been acted upon in ti: 
public services for many years. He then criticised sever: 
points in detail, pointing out the importance of there Боп: 
по confusion between the drawings issued with the specitics- 
tion- and those which might be finally accepted. Не ais- 
thought that the meeting specified to take place between 
the contractor and the engineer after the signing of th: 
contract would, in practice, lead to disputes and misunder- 
standings. 

Mr. Raworth regretted that so much had been said as i 
the inner history of these conditions, for, in their preseu: 
form, he would personally like to consign them to the waste- 
paper basket. They savoured too much of the builders 
requirements, and needed modifying to make them воіќаї. 
for electrical contracts. For instance, the word ** plant." 
of which no definition was given in the‘ tender, har 
several meanings, and might easily be misconstrue:. 
The clause relating to “rejection of inefficient work " was 
far more suitable for the procedure to be adopted when a 
wall needed pulling down and rebuilding than when вог + 
arrangement had to be arrived at between contractor aud 
purchaser, because a steam consumption guarantee had na: 
been fully complied with. Again, there were engineers anc 
engineers: the independent consultant of high repute, and 
the resident engineer, who was the servant of the purchaser. 
but allocated by him to act as his representative in this 
matter. Would it not be advisable to differentiate in some 
manner between the two? Апа as regards patent rights. 
suppose, as often happened, the engineer specified and in- 
sisted upon some particular patent in defiance of the con- 
tractor’s wishes. If the contractor supplied it, was he {с 
bear the whole responsibility in case of infringement? In 
his opinion, too, the clause referring to engineers' certificates 
for payment needed modifying to meet the case of an enni- 
neer, who, for any reason, simply took no notice of a request 
for a certificate on account—did not definitely decline, but 
simply did nothing. Не had known a case where some сот - 
tractors were kept out of a large sum of money for a 100: 
period through such action. 


t 
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Mr. Jeckell, of Coventry, who followed, Spoke from the 


standpoint of the engineer whose duty it was to draw up 
the specification. He reminded the Institution of the diffi- 
culty which sometimes existed to keep the contractor up to 
time, and also that the general practice of public bodies to 
invite tenders by advertisement rendered it necessary for the 
purchaser to be able to defend his interests against possible 
undesirable contractors. He preferred that the engineer 
should have in his own hands the final decision as to quality 
of material, rather than that it should be possible to refer 
this to arbitration. . 

Another direction in which he thought the draft might 
be advantageously modified, was in providing that all appeals 
to arbitration were to be made at the end of the period of 
maintenance, and should not interfere with the progress of 
the work, or the date of completion defined in the contract. 

The most teling indictment against the phraseology 
employed in the draft was commenced by Mr. Nisbett, who 
only reached Clause 20 when it was decided to postpone the 
discussion. 

Speaking as a contractor, he stated that he considered this 
to be the most important work the Institution had under- 
taken for some time. He thought that Clause 8, stating 
that the purchaser would not be responsible for the reim- 
bursement to the tenderers of any sums expended by them 


in the preparation of their offers, should be modified to 


permit of this being done in the event of the contract not 
being let. He referred to the notorious case of a town in 
Ireland where offers were invited on three separate occasions, 
and tenderers had been put to great unnecessary expense. 

The refund of the deposit of the unsuccessful tenderers 
should take place within a definite period, say, one month of 
the award of the contract, and a clause should be inserted 
stating that the tender was only binding on the tenderer 
for a period of one month. 

Mr. Nisbett went on to point out the need for limiting the 
responsibility of the sureties under the contract to the actual 
time during which the work was being carried out, and 


referred to the difficult position in which a contractor was 


placed who was informed that the contract had been awarded 
tohim subject to the approval of the Local Government Board. 
What was to happen if this was not obtained? Supposing 
the contractor did nothing but await the formal decision, and 
.this were delayed until the prices of raw materials had 
advanced far above the prices at which they were included in 
the tender ; should not the purchaser bear some share of the 
loss? If not, in what position would the contractor be 
placed who, relying upon the necessary consent being given, 
bought the raw materials, only to find that the order would 
not be placed after all? He suggested a clause stating that 
the contractor should be reimbursed any difference in the 
cost of raw materials which might occur between the date of 
the tender and the date of the engineer’s definite instructions 
to put the work in hand. | 

Clause 18, dealing with the engineer's powers to demand 
that apparatus specified to be “ of an approved type" should 
meet his approval. Take the case of á contractor who sends 
in with his tender à drawing of a type of, say, street box 
costing £2, and the engineer, after the price has been settled 
and the contract made, demands another type of street box 
costing £15. What is the contractor todo? Ву the clausa 
as worded, he is bound to supply it. It would, therefore, be 
advisable to limit the engineer's discretion to detailed modi- 
fications in the types of apparatus of which drawings were 
submitted. 

Mr. Nisbett closed this section of his remarks by com- 
menting upon the difficulty of a contractor being responsible 
for infringement of patent rights which consisted of the 
oy d in which apparatus was used, and not the apparatus 
itself. | 


CORRESPONDENCE. 


Eléctrie Wiring Methods of To-day; with Special Reference 
Is to Conduit Systems. 


I gather f rom Mr. Bathurst's letter that my comments on 
his article do not mett with his unqualified approval. 


Although he may “ fail to find any direct mention of a com- 
pany or firm ” in his article, the inference to be drawn from 
his remarks so clearly indicates that they were directed 
against the Simplex conduit system and other systems 
employing rolled steel tube, that one would have thought 
the more correct course would have been for him to admit 
it. | | S d 

I may, perhaps, be excused for not at once acknowledging 
Mr. Bathurst’s new departure of a “special quality steel 
tube,” with its all-proof enamel and “ knock-out box,” as 
representing ** better practice " in conduit wiring. "E 

* Armorduct," the name Mr. Bathurst tells us Ле has 
given to the material which is to “keep a distinction 
between the cheap type conduit at present favoured and gas 
piping," is itself a gas pipe, and it may be of interest to its 
present inventor to learn something of its previous history. 

It was submitted to me over two years ago by a gentleman 
from America, under the same name, * Armorduct," which 
he claimed to have given to it, and he offered to sell me at a 
high figure the special process he possessed for preparing 
and enamelling an ordinary gas tube to make it suitable for 
electric wiring work. I examined various samples of this 
* Armorduct," but did not find that it was in any way 
superior to a rimered and rodded gas tube, such as can be 
procured in this country from certain of the gas tube mann- 
facturers. Further, I had the varnish analysed, and did not 
find it to contain other than ordinary ingredients. I pre- 
sume that the £ s. d. represented by the price but little 
higher in the original article, goes to pay for the special 
process or glorification of the gas tube. p ege. Lp 

It would, perhaps, be wiser to decline Mr. Bathurst's 
invitation to disease with him the pros and cons of conduit 
wiring systems, as the subject has been much debated and 
argued upon in the past to little or no purpose, and to leave 
the decision of what is to be the final system to the test of 
time and experience, as those systems will survive which 
fulfil most efficiently the majority of the requirements of 
conduit wiring work, at the lowest cost. 

Mr. Bathurst, in his letter of the’ 25th ult., kindly refers 
to the success of the system of wiring in which I am 
interested. This, however, is not attributable to the cause 
he suggests, and his information on this point is somewhat 
at fault. The privilege of using your “ Correspondence " 
columns must not be abused for purposes of advertising the 
merits of the Simplex conduit system, but Mr. Bathurst may 
be referred for fuller information ав to the reasons for the 
success of the system to the company’s advertisements, 
which have appeared in their allotted place in the ELEc- 
TRICAL REVIEW during the last four years. | 


`1. M. Waterhouse, 
SIMPLEX STEEL CONDUIT COMPANY. 
London, E.C., 
April 30th, 1902. 


I note that the representative of the “ Simplex" Com- 
pany still seems to be taking my criticism of the economic 
utility of „close-joint and other cheap forms of con- 
duit, too directly to himself. 

Although I am indebted to your correspondent for the. 
little history he gives of “ Armorduct," I am prepared to 
differ from him, and think that under the more English 
guise in which I shall present the material, many contrac- 
tors and engineers may encourage its use. So long as it is 
found only equal to a * rimered and rodded gas tube there 
are many who will adopt such a class of tube by preference. 
Let us then have the name as a means of distinction. 

I had no wish to make claim to being the sole inventor, 
manufacturer, originator or designer—as your advertisement: 
columns might put—bat if I understand the electric wiring 
conditions correctly, I recognise that the time has come to 
create an interest in a higher grade and more scientifically 
economic conduit system. It is a somewhat lame reason to 
refuse to discuss the pros and cons, because the subject has 
already been much debated upon to but little purpose, and I 
venture to suggest that even a little boredom in the matter 
may be in the nature of a medicine which will eventually 
alleviate the present uncommercial and blindfolded wiring 
practice. Didactically, as well as commercially, I venture 
to think that the salvation of the electrical contractor must 
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be found in employing a single well-insulated conductor 
rendered ** accessible" and well-protected or armoured by a 
high grade conduit, which will also form a neutral potential 
and uninsulated return conductor. The present competition 
between gas-piping &nd electrio wiring work by employing 
two insulated conductors, is tending, commercially, to reduce 
the quality of the insulated wire, as well as the protection 
required for it, with consequent lowering of the grade of 
workmanship, and eventually the reputation of electric 
wiring work for permanence and safety. 

Those who have an eye to future developments will con- 
tinue to recommend the use of a high quality conduit with 
waterproof and screwed-joint conduit protection, so that 
if to-day two wires must be drawn therein, the ultimate 
capacity can be immediately doubled when the principle of 
an earthed return conductor is admitted in electric lighting 
practice. 

Fred. Bathurst. 


I have read with interest the letters of Mr. Bathurst and 
others in reference to the conduit system of wiring, and I 
certainly take exception as a practical worker to the state- 
ment of Mr. Heaton (Newport, Mon.), that “split tube" 
can be bent cold to any desired shape. Of course, if one 
has unlimited time, a special apparatus for heating tubing 
and every requisite (which are seldom found even on the 
largest of contract jobs), it might be possible to bend it hot, 
but when work is being done at a cut price, all these elabo- 
rate operations are out of the question; and again, what 
necessity is there for any extraordinary bending, when there 
are so many and varied bends and connections supplied by 
the different makers ? 

With reference to Mr. Bathurst’s pet tubing, Armor- 
duct,” in what sense is it superior to ordinary tubing, say, 
Union or Simplex ? If he is running a circuit, he will, of 
course, have to cut his tubes to the required lengths, and 
will join up with the ordinary shaped sleeve, but what will 
he do with the edges of tube which he has left bare of 
insulating material ? Again, to be of any use the insulation 
will of necessity thicken the gauge of the tube and reduce 
the bore, and that will necessitate an increase in diameter, 
which is a decided inconvenience. 

But to prove that ordinary tubing meets all requirements I 
may say that Messrs. Winter & Co., electrical engineers, Bristol, 
have now nearly completed the lighting and power installa- 
tion at Lennard’s Buildings, Queen’s Road, Clifton, com- 
prising about 1,400 incandescent and nine arc lamps, the 
whole, with the exception of switch points, being run in 
union split and barrel tubing (Mr. Leathwood, of Anerley, 
London, has carried the job through as foreman, and I have 
had the pleasure of being first hand under him) without 
developing any faults whatever through the whole job, the 
corporation test coming out at nearly a megohm, R to earth, 
over the whole installation, and if this can be done ona 
large job with uninsulated tube, why fake up the same 
class of material with so-called insulation ? 

Robert E. Joy. 

Bristol. 


Consulting Engineering as a Profession. 


I have read with interest the letter from Perplexed in 
your last issue. They can surely find room for him in some 
of the private electrical colleges, and when his course is 
complete, he need not take a long holiday. No: the fees of 
these institutions are so large, they must find their way into 
someone's banking account. The central stations where 
past students hold appointments coincide strangely with 
those where a few consulting engineers remind the electrical 
committees occasionally that it is their agreement with them 
that they have the appointing of all the technical officials. 

Let Perplexed make a few more inquiries, and he may 
discover what may be justly termed the “ Royal Road” to 
become an electrical engineer. Besides, he need feel no 
anxiety; when his turn comes there will still be vacant 
offices in Victoria Street; while the wants of the provinces 


are in no way supplied. 
R. Hamilton. 


London, May 5th, 1902. 


Electrical Trade in Australia. 


As опе of the largest representatives of British electrical 
manufacturers in this country, I would like to give you 
some explanation of the enclosed paragraph which appeared 
іп the ELECTRICAL Review. I maintain that the repre- 
sentatives of British firms are doing their best in the elec- 
trical trade out here in Australia, but so far as the contract 
under review is concerned, the local agents had absolately 
no control over the order for the tramway machinery for the 
New South -Wales Government. The Chief Commissioner 
of the New South Wales Government was commissioned 
to go to England and America to place the order for this 


_ machinery. 


So far as I can ascertain, he did not consider that any 
British manufacturer was in a position to supply the goods 
required ; he therefore placed the whole of the orders with 
the General Electric Company of America, even giving them 
the orders for the boilers, which they had eventually to pur- 
chase from Babcock & Wilcox, of Glasgow, without consult- 
ing anyone or calling tenders. 

I maintain that certain British manufacturers are every 
bit as capable of building the machines required for the. 
Sydney Tramways as the General Electric Company, of 
America. The engines for this plant are being supplied by 
the Allis Company; the Chief Commissioner gave the 


order for these engines, as he did for the whole of the plant, 


without any competition at all. 

The excuse for giving the order to the Allis Company was 
that no British manufacturer could build engines of the size 
required or in the time; that this statement is absurd I 
think you will admit, considering that engine builders on 
the Clyde and other parte of Great Britain are continually 
building engines from 10,000 H.P. upwards. 

The way this large order was placed in America reflects no 
credit on anyone concerned. For obvious reasons I do not 
desire my name disclosed; I therefore simply subscribe 
myself— | 

A Britisher. 

Melbourne, March 261^, 1902. 


[The paragraph referred to, which appeared in our issue 
of February 7th, 1902, contained the details of this con- 
tract, quoted from the Electrical World; by way of comment 
we asked whether British manufacturers were doing their 
best to meet the increasing demand for electrical machinery 
in Australia, If the facts are as stated by our corre- 
spondent, we cannot but regard the situation as highly regret- 
table. The contrast between the procedure of the New 
South Wales Government and that of the Corporation of 
Sydney, when recently inviting tenders for the City Elec- 
tricity Works plant, is marked, and we trust that the 
example of the latter may be taken as a guide in future 
business, — Eps. ELEC. Rev.) 


Ironclad Armatures. 


In one or two recent important tramway specifications I 
have come across the term ironclad armature” with regard 
to tramway motors Mr. Philip Dawson, in his book on 
* Electrical Tramways,” also mentions the term, but I have 
not been able to discover what is clearly understood by an 
* ironclad armature” of a tramway motor. I should esteem 
it a great favour if you, or any of your readers, would 
favour me with an explanation of this term. ВИЧ 

Leith. 


Bayswater, W., May 5th, 1902. 


[The term is а misnomer in this connection; strictly 
speaking, in an ironclad armature the conductors are 
embedded and completely enclosed in iron. What is meant, 
however, in this instance, is merely the ordinary tramway 
motor armature, which is invariably of the toothed or slotted 
core type, wich open slots.—Eps. ELEC. REv.] 


The Institution and Electrical Legislation. 


The declaration of the Institution of Electrical Engireers 
on the subject of electrical legislation, whilst sounding а 
note by no means uncertain, ought to please both sides. 
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It is moderate both in tone and in statement, and it pre- 
sents the issue so clearly, that those who like it not may 
obtain satisfaction by exercising their skill with the sling and 
stone to their heart's content. 

I have never yet heard a municipaliser, not even our jovial 
friend Mr. Pearson, of Bristol, attempt to dispute the pro- 
position that the electrical industry in England has been 
wanacled by the two odious Acts of 1870 and 1882. No 
one can be surprised that municipalities take advantage of 
those Acts to build a barrier round the plum tree which 
they have planted, but it is difficult to understand why 
Englishmen, be they town councillors or otherwise, can 
attempt to bolster up and maintain an artificial condition 
which, though momentarily . beneficial to a town, 
is гое prejudicial to the interests of the community, 
and particularly to those of the working man. 

The great majority of the population of the country is 
composed of working men, and they feel the effects of 
economie changes for better or worse sooner and more 
forcibly than the wealthier minority. But the working man 
is short-sighted, and he is much impressed with the declara- 
tion that the profits of an undertaking are to be secured by 
the town for his benefit, and are not to be allowed to fall 
into the lap of the capitalist, just as though “ profit fol- 
lowed business as а matter of course. Не is further flattered 
by the labour clauses inserted in the specification to fill him 
up with the idea that, his interests are being looked after by 
the City Fathers, every one of whom knows that these 
clauses have driven more work out of the country than would 
have sufficed to have raised the standard of wages by 10 to 
20 per cent, 

Some of these same City Fathers (but not all) know by 
their intimate acquaintance with the first principles of 
business that all artificial interferences with trade do, in the 
long run, produce results nearly opposite to the intention of 
their authors. Many of these Fathers have lived through 
(80 far as we have gone) the gas, the tramway, the electric 
light and the electric power and traction periods. These 
great eras in the development of civilisation by the genius 
of man have taught us some remarkable lessons. 

Gas was unhampered by legislation, and it has been a 
great success; even to-day investors, whether private or 
municipal, like it better than electrics, and it does not 
appear from the results that Corporations have suffered by 
paying a big price for a big and lively business, The 
tramway interest was to have been fostered by the 1870 
Act, but the Act killed it. The resnlt was disastrous to the 
Corporations, to the companies and to their customers. Not 
one of them got what they wanted. 

The first Electric Lighting Act was similar to the Tram- 
ways Act, but in the meantime the investor had learnt a 
lesson, so the business could not be killed, for the simple 
reason that it could not be born. 

The amended Act in 1886 eased the situation somewhat, 
and the electric era commenced ; but the evil effect of these 
Acts will again show themselves very seriously long before we 
get to the end of 42 years. à | ы 

Except in those cases where а very large reserve fund 
may have been built up at the expense of the consumer, 
increased capital will not be obtainable, and the business 
will languish, the local authority may buy, but it will not 
get much for its money. Of course, a bride is always 
beautiful, but this one will require a very thick veil. 

Some people are disposed to argue this question on the 
ground of municipal competition with private trade; that 
side of the question has no attraction to me. I am quite 
willing to take on the competition on the lines laid down by 
Mr. Pearson—that is to say, on a fair field, with no 
favour. Mr. Pearson's theory is, that under these con- 
ditions, cheap municipal capital will gain the day, but 
under those same conditions I can get money on as good 
terms as Mr. Pearson, and can provide the undertaking with 
much better management. 

I have the honour to enjoy the intimate friendship of a 
large number of aldermen and councillors, most of them 
ardent municipalisers, but their eyes are wide open to-the 
difficulties of their position. Their intention is to run a 
business on business lines for the benefit of the ratepayers, 
that is the theory ; but, in practice, they find that everyone 
wants a bit; the working man must have his wages raised, 


the shopkeeper wants the street improved, the traveller wants 
more comfort and lower fares, whilst the ratepayer looks out 
for the promised dividend. The result is, that the ** busi- 
ness" theory breaks down. | 

The next step is an easy one—why not have trams free to 
all and pension the conductors ? It sounds startling, but it 
is logical enough when once the business theory has been 
assassinated. Of course, we don’t like to talk of assassina- 
tion in this free and law-abiding country of England, but it 
is not half so uncomfortable for the subject as the process 
of mutilation and emasculation under which this rising 
industry, the light of the 20th century, now legally writhes. 

Our multitudinous municipalisers seem quite incapable of 

taking into account the effect of the time element. Every 
new great invention of general application produces a great 
increase of wealth, either by increasing production with leas 
labour, or by saving labour and material in conducting » 
necessary service to the community. 
Electric tramways do this and more, in addition to the 
various items of direct saving, they save the time and shoe 
leather of the artisan, and of every man and woman to 
whom time is money, and they raise the radius of the zone 
around a large town in which land attains a special value. 

We, as à community, have been looking at this job a long 
time, and the bit we have accomplished has been well done, but 
in the meantime our American cousins have made so much 
out of the few years’ start they have got on us that they can 
afford to bring their dollars here and buy up our ships and 
railways. The one thing that a municipality can do well is 
to wait, the idea of taking the tide at the flow does not suit 
them ; they want to be quite sure that it has touched the top, 
80 they go on waiting till the ebb seta in. 

This is theexplanation of our present position which is to 
drag at the heels of other nations—it is not because the 
spirit of the nation is dead, but because we have put our- 
selves in legal irons, which must rot off before we shall get 
free—the simple remedy of getting the smith that made 
them to chop off them again would be too plain a cure for а 
legislative assembly which cannot do anything without & 
precedent. 

| John Raworth. 


The Influence of Tariffs on Electrical Supply. 


There is а certain form of diversion much in vogue among 
the jeunesse dorée of the British race consisting of the 
burning in effigy (on November 5th) the counterfeit pre- 
sentment of a certain historical personage, the main pecu- 
liarity of this presentment being that it shall be as counter- 
feit as possible. 

Your contributor, Mr. Dick, has been indulging in this 
pastime, in a controversial sense, with regard to my article on 
the above subject. 

I have carefully re-read this article and can find no sug- 
gestion direct or inferential that :— 

1. The method of charging is the only thing that 
influences the load factor ; or 

2. That all stations, having an equal output and the same 
method of charging, ought to have the same load factor. 

Having misrepresented me thus with studied inaccuracy, 
Mr. Dick proceeds to exhibit in detail and at length, his 
obvious failure to understand the very simple proposition 
enunciated by me, viz., that by classifying stations accord- 
ing to the presence or absence of a certain peculiarity, the 
influence of that peculiarity evidences itself in the mean 
result, other peculiarities not taken into consideration in the 
classification automatically cancelling out. | 

It was in order to meet such possible objections as Mr. 
Dick's, as well as to show the comparative unimportance of 
secondary classification, that my tables were arranged as they 
appeared. 

This disposes of Mr. Dick's strictures regarding my 
results. 

As to the suggestion that the maximum demand system 
should hare a tendency to the improvement of the load 
factor, with this I quite agree. I submit, however, that, in 
practice, this result is not, эва rule, noticeable. 

This may be due to the fact that it is frequently applied 
in an emasculated form, as in cases where a separate 
tariff is adopted for motor users, &.; and also to the diff- 
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culty. of properly explaining the system to the consumer. 


Whatever the cause, however, the evidence I have put forward 


show that, in the large majority of cases, the maximum 
demand system has failed to produce any material influence 
on the load factor. 


Mr. Dick follows his condemnation of my method by 


quoting certain mysterious results of his own, which, I fancy, 
he has already hinted at elsewhere. It is a pity he has not 
seen fit to publish his data, as—if they should prove his 
contention—it would be conferring a considerable benefit 
upon the electric supply industry ; for, after all, what most 
of us are aiming at in this connection is to ascertain what 
really is the best tariff system for all but very exceptional 
cases. | 

Mr. Dick has nothing but assertions to put forward in his 
condemnation of the time switch system, and as they ate 
unsupported by argument, I need not consider them. I 
would, however, protest against another little vicariou ваиіо- 
da-fé indulged in by my eritic, in which he accuses me of 
holding the opinion that the flat rate is all that can be 
desired. It із so obvious from Mr. Dick's remarks in the 
same paragraph that this is not my opinion, that a protest 
only is necessary. 

I am truly sorry that Mr. Dick should have adopted 
tactics of this nature, as they are unsportsmanlike, and one 
does prefer to hold one's opponent in as great respect as 
possible in this as in other forms of discussion—there is во 
much more kudos to be gained by knocking him out. 


C. Ashmore Baker. 


——— — ааа 4 


LEGAL. 


Heap v. BLAOKPOOL Tramway COMPANY AND ANOTHER. 


Ix the Chancery Division of the High Court of Justice on Friday, 
May 2nd, Mr. Justice Buckley had before him a motion by the 
Tramway Construction Company, the second defendants, to strike 
out the statement of claim to stay the action on various grounds. 

Mr. Автвовт, K.C., who appeared in support of the motion, said 
the Blackpool Tramway Company were the successors of a company 
running horse tramways at Blackpool, and the new eompany was 
formed for the purpose of running electric tramways. They made 
arrangements under which they would buy up the whole of the 
shares and property of the whole company, electrify the roads, and 
Por on new trams. The plaintiffs were the trustees for the debenture 

olders of the new company, the debentures being secured by a 
trust deed executed by the first defendants. The Construction 
Company were employed by the first defendants under certain 
agreements for the purpose of electrifying the tramway. By an 
agreement of June 19th, 1901, and made between the tramway 
company and the contractors, the contractors were to be entitled to 
purchase about three-fourths of the ordinary and three-fourths of 
the preference shares, and the new company was to issue £150,000 
debentures, 100,000 preference shares, and 150,000 ordinary shares 
for the purpose of buying up the old company. The capital 
of the old company was 45,000 ordinary shares, 40,000 pre- 
ference shares, and 40,000 first and 12,000 second debentures. 
The contractors were to have the debentures as fully paid up, pass 
them on to the public, and so obtain a sufficient amount for con- 
structing and equipping the line, and the money as and when 
received was to be paid into the account of the plaintiffs. The 
statement of claim alleged that the debentures had to a large 
extent been placed with the public, but the Construction Company 
refused to pay the proceeds over to the defendants, and this action 
was brought for specific performance of the contract. He asked 
that the action might be stayed on the ground that another action 
prior in date by the Tramway Company against the Construction 
Company had been substituted, raising precisely the same questions, 
that the statement of claim disclosed no cause of action, and might 
prejudice the first action, and that a third action was also pending. 
Thedifficulty had arisen through the applicants leasing the contract to 
one named Rutherford, who was not carrying it out, and the Con- 
struction Company were bringing an action against him. The 
‚ learned counsel asked his Lordship if he would not stay the action 
to direct it to come on with the action by the Tramway Company 
against his clients. 

Mr. BuokMa8TER, K.C., for the plaintiffs, said he would not 
object to the actions being brought together if a proper ap- 
plication were made. 

Mr. Justice BUCKLEY said he could not make the order asked. 
The motion would be dismissed, the costs to be the respondent's in 
any event, 


Ворріматом v. CLAYTON ENGINEERING AND ELECTRIC 
CONSTRUCTION COMPANY. 
Last Friday, in the Chancery Division, Mr. Justice Farwell heard 


the case of Boddington v. Clayton Engineering and Electric Con- 
struction Company. Mr. C. H. Sargant, for the plaintiff, moved 


for the continuance of the appointment of a receiver and manager 
made on an interim order over that day. The debentures in issue 
for £20,000 had matured, and plaintiff held £3,000. Parties to the 
other series of debentures had been joined since the interim order 
was made. It wasa large electrical and engineering business, and 
there was a substantial good will His Lordship made the appoint- 
ment aaked for, limiting the manager's acting to six months. 


NamomAL ErnEkcrBIO0 Fees WING Company v. CANTERBURY 
CORPORATION. 


PLAINTIFFS, last week at Canterbury County Court, claimed £15 
damages from the Corporation, who removed an installation from 
the “ Rose Tap.” It seems that a man named Wildman, whilst 
tenant of the “ Rose Tap,” in Rose Lane, gave an order for the 
National Wiring Company to put in an installation to his honse, 
and entered into the usual agreement, which was also signed by the 
landlord, who consented to the installation being put in. Wildman 
gave up possession of the premises at the end of December last, and 
the incoming tenant refused to enter into the agreement, but had 
another installation put in, and called upon the Corporation to 
supply him with energy. The Corporation being compelled by their 
provisional order to supply energy, did so, and having requested the 
Wiring Company to take away their installation, and the company 
refusing, the Corporation removed it with a view to preventing 
the liability of the minimum rental reserved under Wildman's 
agreement being cast upon them, and held it at the risk of the 
Wiring Company. It was this removal, without the consent of the 
Wiriug Company, that was the raison d'étre of the action. The 
company also claimed the minimum rental due under their agree- 
ment with Wildman. 

His Honour thought the Corporation had made a mistake. Не 
gave judgment for the plaintiffs for the amount claimed for 
damages; then came the question as to the claim for the rent. He 
did not consider the defendants were responsible if they could not 
recover it from the consumer, who was the person liable to pay. 
He was not satisfied that Wildman was unable to pay up to 
December 31st last, therefore it appeared to him that Wildman was 
still liable to pay up to that time £1 2s. less the 7s. 11d. he paid for 
the time he was in occupation. He did not think the Corporation 
were called upon to sue Wildman except at the request of, and on 
the indemnity of the Wiring Company. He would give judgment 
that the Corporation pay the minimum rent for the last quarter 
from January Ist to March 31st, 58. 6d., thus making a total of 
damages £15 and rent 5s. 6d. 

Mr. Norman CRAId, for the Corporation, asked leave to appeal, 
which was immediately granted. 


RATEPAYERS’ ACTION AGaINsT HastTiInas CoORPORATION—THE 
ELECTRIC Tramways SCHEME. 


In the Chancery Division of the High Court of Justice on 
Saturday, Mr. Justice Buckley had before him the case of the 
Attorney-General and John Bray, v. The Mayor and Corporation of 
Hastings. The action was brought for a declaration from an agree- 
ment purporting to be made between the Hastings Tramways Com- 
pany, incorporated by the Hastings Tramways Act of 1900, of the 
first part, the defendants of the second part, and W. M. Murphy of 
the third part, dated June Ist, 1901, as illegal and ultra vires. An 
injunction was also sought by plaintiffs to restrain the defendants 
from carrying into effect the said agreement whereby the plaintiff 
was liable to be injured through the alleged legal expenditure of 
the money paid to the defendants in respect of rates. Defendants 
generally denied plaintiffe' allegations. Mr. Astbury, K.C., and 
Mr. Askwith appeared for the plaintiffs, and defendants were 
represented by Mr. H. Terrell, K.C., and Mr. MacSwinney. 

The statement of claim set forth that the plaintiff is a ratepayer 
in respect of a large number of houses in Hastings, and is also an 
aldérman of the borough. Ata meeting of the Borough Council in 
October, 1899, at which the plaintiff was present as a member, the 
Tramway Committee brought up a report dealing with the intention 
of Mr. Murphy to promote & Bill authorising the construction of 
electric tramways in the borough, in the next Parliamentary 
session, and his application for the support of the Corporation. The 
Committee recommended that the Council should support the iBill 
on terms, one of which was that the Corporation should enter into 
an agreement to consent to an application by the promoters to obtain 
powers for the construction of a tramway between the eastern 
terminus of the proposed Bexhill and 8t. Leonard's Light Railway 
line, and the Albert Memorial, whenever the Corporation deemed it 
expedient to give such consent on terms. The promoters were to 
pay in respect of the tramway a wayleave of £325 per mile per 
annum for the first five years, and of £400 per mile afterwards, and 
the particular system was to be such as the Corporation should 
determine. The report of the Council in Committee was adopted, 
and the town clerk was instructed to take the necessary steps for 
giving effect to the arrangements. The Bill was brought forward 
in Parliament, and was opposed by the plaintiff and other rate- 
payers, but it finally became law, under the title of the Hastings 
Tramway Act, 1900. The Act contained no reference to the terms 
upon which the Council in Committee reported in favour of the 
promotion of the Bill, although an agreement, embodying the terms 
of the report, was scheduled in the Bill as deposited, and struck 
out, together with all clauses relating thereto, in accordance with 
the terms and conditions under which the Council had agreed to 
support the Bill. The altered conditions were never brought before 
the Corporation, and never adopted by them, and no opportunity 
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f discussing it was given the Corporation. In this state of things 
zan agreement between the Corporation, the Hastings, Bexhill and 
District Light Railway Electric Company, and Mr. Murphy, was 
executed on April 28th, 1900, in terms similar to the agreement 
eacheduled in the Bill deposited and rejected by Parliament. The 
zagreementof April 28th was never brought before the Corpora- 
tion, and never adopted by them,.and no opportunity of 
«Aiscussing it was given. Plaintiff alleged that it was at 
za meeting of the Corporation on April, 1901, at which he was pre- 
Sent, that they were told for the first time that soon after the 
wejection of the scheduled agreement in Parliament a similar 
agreement had been entered into by the Corporation, and the Tram- 
~vays Committee proposed that their report thereon should be 
zadopted. The Corporation were at once notified that the agreement 
Was illegal and the proceedings of the Corporation illegal, and a 
notion to that effect was moved by one alderman, supported by 
t-he plaintiff, and lost by & small majority. At the same meeting 
tthe Corporation adopted the Committee's report by 18 votes to 14. 
The agreement of June 1st, 1901, which was sought to be set aside 
as illegal contained clauses as to the widening of streets and the 
wvorking of the old town tramways. It was said that the terms it 
contained were not authorised by the Act, and should not be binding 
upon the ratepayers. 

Mr. ASTBURY, in the course of his opening statement, said the 
agreement which the Corporation now wanted was one struck out in 
Committee. They wanted to be able to act as though it were still 
standing as part of the: clause. The learned counsel further sub- 
mitted that the resolution of April 19th was invalid, because the 
mnembers of the Council were asking to direct an agreement to be 
executed which they had never seen or considered. Proceeding, 
he pointed out that if in 50 years hence the Corporation wanted a 
tramway down the promenade, and somebody other than Murphy 
Was willing to give them £1,000 per mile, they could not promote a 
Bill to enable that person to do it. As road authorities they would 
be bound to call upon Murphy to construct the line on agreed terms. 
Murphy's terms might be preposterous owing to their circumstances. 
‘Their assent, as road authorities, involved a large number of circum- 
stances, which they oughtto take into consideration and exercise their 
discretion upon. Allthisthe Corporation tied up. The Corporation 
of to-day could not bind the Corporation of 50 years hence as to 
what steps they would take for effecting a desire to have tramways 
along the promenade, and what mileage rents ought to be paid. 

The further hearing was adjourned.* 


On Tuesday Mr. H. TERRELL, K.C., said that his cliente bad 
communicated with the solicitors who acted for both Mr. Murphy 
and the tramway company, and they said that they had no instruc- 
tions from either of the parties in the matter, but that they would 

. apply to get instructions. He was also told that neither Mr. 
Murphy nor the tramway company were prepared in any way to 
assist the Corporation or the plaintiff, and therefore he (counsel) 
did not think they would consent to be represented. In these cir- 
cumstances it was impossible to decide this case in the absence of 
these parties. 

Mr. AsTRURY said that, having regard to an intimation from his 
Lordship that they must get the other two parties before the Court, 
he would ask his Lordship to amend the writ and statement of 

. claim by joining the parties named and allow the case to stand 
over, with liberty to apply as soon as it was ready for hearing. 

His Lordship granted the applicaiion. . 


PARLIAMENTARY. 


The Board of Trade and Electrical Undertakings.—Mr. H. 
HosHousz, M.P., has reported to the House of Commons in con- 
nection with Group 3 of Railway Bills, that his Committee has 
agreed to the following special report :—‘‘That the Committee 
have had their attention drawn to the fact that it is not 
the duty of any Government department to examine into and 
to report upon proposals for electrical undertakings however exten- 
sive and important. In view of the rapid development of such 
undertakings and the novel and possibly dangerous character of 
some of the proposals, the Committee consider it desirable that in 
future every Bill containing such proposals should be reported upon 
by the Board of Trade.” 

Manchester District Telephone Board.—It is understood that this 
Bill, which has been frequently mentioned in our columns, is to be 
withdrawn. 

Whitechapel and Bow Railway.—This Bill was before the Unop- 

Committee of the House of Commons on Wednesday last 
week, and was ordered to be reported to the House. 

Tramway Büls.—A Committee, consisting of Mr. Compton 
Rickett, Sir H. Bullard, Mr. Fréeman Thomas and Mr. Claude 
Lowther, will consider the following Bills:—Croydon and District 
Electric Tramways, London United Tramways and North and South 
Shields Electric Railway. : 

London, Tilbury § Southend Railway Bill.— The Select Committee 
of the House of Commons, presided over by Mr. H. Hobhouse, for 
four days had this Bill under consideration. Various objects are 
sought under the Bill. Clause 28 empowers the company at any 
time to work any part of the line by electrical power, and to take 
and hold land at Little Ilford for the purpose of a generating station. 
Mr. LirTLER, K.C., who appeared for the promoters, said that while 
the company asked for powers to enable them to use electricity as the 
motive power for the whole line, they only proposed to proceed 


tentatively with the exercise of those powers, and particularly the 
had in view their connection with the: Metropolitan District Rail- 
way system by means of the Whitechapel & Bọw liņe, which the 
company hoped to open in June. The District Railway would 
probably be worked by electricity within two years, and it was 
desirable to work the Whitechapel & Bow line in connection 
with it. me ’ 
All the opposition to the Bill was confined to matters apart from 
the electricity proposals, except in the case of Mr. ing, who 
objected to the compulsory sale of the land on the western side of 
the River Roden, required for the erection of the generating station. 
The Committee found that the part of the Bill referring to 
electrical traction and the purchase of land for a generating station 
was proved. as | 
North Metropolitan Tramways.—This Bill was before a Committee 
of the House of Commons, presided over by Mr. H. Hobhouse, on 
Thursday and Friday last week. The Bill is promoted to empower 
the company to work their line between Wood Green and Finsbury 
Park and from Finsbury Park to Edmonton in the County of Mid- 
dlesex, by electricity. a | 
Mr. Wheeler, K.C., and Mr. Munro were for the promoters, 
Mr. Earle appeared for the Middlesex County Council. У 
Mr. WHEELEB, K.C., in opening the case, said there was no 
opposition to the preamble. · lines for which they asked powers 
belonged to the company, although all those lines which were 
within the County of London were the property of the L.C.C., and 
were leased by that body to the company. The lines they now 
asked power to electrify were not in the County of London, but 
were in the County of Middlesex. When the Bill was in the House 
of Commons the question of an all-night service was raised, and it 
was urged that the Committee should make some inquiry into this. 
. He might say that the company had run an all-night servioe, and 
had incurred a heavy loss, and he asked that the Committee should 
impose no such conditions upon the promoters. IMP 

Replying to the CHAIRMAN, Mr. WHEELER said the question of 
working cars by electric power within the County of London was a 
matter for the L.C.C. | КЕ 

Mr. E. HAMMOND, of the Tramways Company, was called 

Qin support of the Bill, and said that if the Bill was passed, the lines 
concerned were 83 miles in length. The local authorities through 
which the line ran were in favour of the tramways being electrified. 
With regard to the question of an all-night service, at no time had 
the cars paid for the cost of running. | 

The Committee then found the preamble proved, and the. 

CHAIRMAN said: We are not prepared to make any recommenda- 
tion to the House in regard to times of car service. We feel sure 
that the company in their own interest. will do allthat is reasonable 
for the benefit of the district they serve, and. that the L.C.C. will 
look after the requirements of the public. т 

Mr. WHEELER submitted а proposal which would enable tbe 
local authority of Wood Green, which had obtained from the Board 
of Trade a provisional order empowering it to supply electrical 
energy, to provide the electric traction which would be required 
under the Bill He assured the Committee that the provisional 
order was nota bogus опе, and it was hoped that in dne oourse it 
would be confirmed by Parliament. 

The CHARMANM said the Middlesex Council, who were tbe road 
authorities, contemplated working their tramways in connection with 
the North Metropolitan Company, and would therefore use elec- 
tricity. Under these circumstances, the Committee could not agree 
to bring in another authority with a veto as to the supply of elec- 
tricity. If Wood Green wished to have this power, it should 
appear in the House of Lords when the Bill reached it and ask 
for it. | 

The clauses having been adjusted, the Bill was ordered io 
reported to the House for third reading. | 

Manchester Corporation Tramways.—This. Bill came as an un-. 
opposed measure before Earl Morley's Committee of the House of 
Lords on Thursday last week. The Bill has already passed the 
House of Commons, and formal proof of the preamble having been 
given, it was ordered to be reported to the House of Lords for third 
reading. 

Cornwall Electric Power Bill.—This Bill came before Earl Morley’s 
Committee of the House of Lords on Unopposed Bills on Thursday 
last week, and was ordered to be reported to the House of Lords for 
third reading. 

Brighton and Rottingdean Seashore Electric Tramway.—This Bill 
came before Lord Morley's Committee of the House of Lords on 
Unopposed Bills on Thursday last week, and formal proof of the 
preamble having been given, i& was ordered to be reported to the 
House for third reading. і 

Metropolitan Railway Bill.—The Corporation of London have 
withdrawn their opposition to this Bill. 

Middlesex County Council Tramways.—This Bill, which has passed 
the House of Commons, came on Tuesday before a Select Committee 
of the House of Lords, presided over by the Duke of Northumber- 
land. The promoters were represented by Lord R. Cecil, K.C., Mr. 
Moon, K.C., and Mr. Harper, whilst the petitioners against the Bill 
were the London United Tramways Company (represented by. Mr. 
Balfour Browne, К.С., Mr. J. D. Fitzgerald, K.C., and Mr. Coward, 
K.C.), the Twickenham, Heston and Isleworth Urban District 
Council, the Chiswick Urban District Council, the Acton Urban 
District Council, the Hendon Urban District Council, and the 
Tottenham Urban District Council. The object of the Bill is to 
make the County Council a local authority within the meaning of 
the Tramways Act, and when it was before the House of Commons 
Committee a clause was inserted making it clear that the powers of 
purchase with regard to tramways shall only be exercised with the 
consent in writing of the local authority of the district in which 
the tramways proposed to be purchased are situate. . 


and 


be 
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Lord R. Cmc, in opening the case, said the general nature of 
the proposal was tbat the County Council should, in certain circum- 
stances, and with certain safeguards, be allowed to purchase tram- 
ways in the county by agreement with local authorities. The 
- growth of the population of Middlesex made it most important that 
travelling facilities of all kinds should be given for people going to 
and from London, and many schemes of tramways and light railways 
had been promoted going through the districts of various local 
authorities. The County Council wished to be admitted as the 
general local authority within the county. 

Mr. Biawoop, M.P., and Sir Агих. Brumm gave evidence in 
support of the proposals of the Bill, and the Committee adjourned. 

Leicester ation Bill.—Opposition having been withdrawn, 
the Bill has accordingly been taken from the list for consideration by 
a Select Committee. The Bill empowers the Corporation to 
electrify the tramways taken over from the tramway company, and 
to construct additional lines. 

North and South Shields Electric Ratlway.—On Friday the Court 
of Referees of the House of Commons considered the application of 
the Cyclists’ Touring Club to be heard in opposition to the North 
and South Shields Electric Railway Bill. The ground for the 
application was that the proposed charge for the carriage of cycles 
on the railway which will connect North and South Shields was 
excessive. When the Bill was before the House of Lords Committee, 
the locus was disallowed, and the chairman decided to disallow the 
locus before the House of Commons Committee. 

London County Council (Tramways and Improvements) Ві. Оп 
Friday the Court of Referees of the House of Commons considered 
applications for locus standi before the Committee inquiring into 
the above Bill with respect to the proposal to! run tramways along 
the Thames Embankment. Mr. BLrzNNEBRHASSETT, K.C., appeared 
for the Corporation of the City of Westminster, and said that as the 
London County Council was the road authority for the Thames 
Embankment the consent of the Westminster local authority was 
not necessary. He contended, however, that since under the 
Local Government Act of 1889 there was a provision which would 
allow of the road being banded over to the local authority for 
repair and maintenance, he had a right to be heard. He also 
claimed a locus standi under Standing Order 34, which gave the 
right to those local authorities likely to be injuriously affected by a 
private Bil. The CHaírRMAN decided to disallow the locus of 
all petitioners who were not owners, lessees or occupiers, and 
left the Committee to decide who should be heard. 

London County Council (General Powers) Bill.—After eight days’ 
examination, the Select Committee of the House of Commons, pre- 
sided over by Mr. F. Cawley, has the preamble of the London 
County Council (General Powers) Bill. The Bill contained a clause 
empowering the Metropolitan Borough Council of Camberwell to 
acquire a site compulsorily for an electricity generatiog station, but 
this clause was not proceeded with, as the Borough Council did not 
wish to go further in the matter. The clause enabling local autho- 
rities to borrow and expend money for the purpose of wiring and 
fitting consumers’ premises for electric lighting was struck out. 

Wigan ation Tramways.—This Bill was down for con- 
sideration by Lord Pirbright’s Committee of the House of Lords on 
Friday, but as it was intimated that the opposition had been with- 
drawn, the Bill was referred to the Un sed Committee. 

Birmingham and Midland Tramways.—This Bill should have come 
before Lord Glenesk’s Committee of the House of Lords on Friday 
last, but there was no ap nce of the parties, and presumably 
«оноп is withdrawn. e Bill authorises the Birmingham and 

idland Tramways Company to construct additional tramways, and 
to use mechanical power upon their tramways. 

Devonport Tramways.— omnibus Bill of the Devonport Cor- 
poration came before a Select Committee of the House of Lords, 

resided over by Lord Glenesk, on Friday. An arrangement having 

n come to with the only opponent, the Committee declared the 

preamble proved and adju the clauses. 


Electric Lighting Provisional Orders Bill (No. 6).—This Bill, which 
originated in the Houso of Lords, and confirms certain provisional 
orders granted by the Board of Trade, passed through its first atage 
on Tuesday. It deals with the following districts :— 

Ardsley.— Order granted to the Urban District Council of Ardsley 
East and West, in the West Riding of Yorkshire. 

Barton Regis. — Order granted to the Barton Regis R. D. C. 

Blayton.— Order granted to the Blayton U. D. C., who may transfer 
the order within one year to the County of Durham Electrical 
Power Distribution Company, Limited. 

Chester- le- Street. Order granted in respect of the township of 
Chester-le-Street to the County of Durham Electrical Power Dis- 
tribution Company, Limited. 

Church Stretton.—Order granted to the Church Stretton Land 
. Company, Limited, of 18, Adam Street, Strand, W.C. 

. . Lees.— Order granted to the U.D.C. Power is given to transfer 
. theorder to any local authority authorised to supply electricity in 
‚ any district adjacent. 

Lower Behington.— Order granted to the Urban District Council 
of Lower Bebington, in the couaty of Chester. 

Newburn.— Order granted to the Newcastle and District Electric 
Lighting Company. 

Seghill, Earsdon, and Tynemouth.— Order granted to the Northern 
Counties Electricity Supply Company, Limited, in respect of the 
urban districts of Seghill and Earsdon, and 80 much of the rural 
district of Tynemouth as is included in the parishes and townships 
of West Hartford, East Hartford, Bebside, Harton, Seaton, 
Delawel, and Bunadon, in the county of Northumberland. 

Stanley.—Order granted to the U.D.C. of Stanley. 
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Electric Lighting Provisional Order Bill (No. 5).—The Eler 
Lighting Provisional Order Bill (No. 5) passed the Examinen- 
the House of Lords on Tuesday. The Act confirms provisic. 
orders granted by the Board of Trade in respect of the follow; . 
districts :— 

Carnoustfc.—Order granted to the Electric Supply Corporsti:: 
Limited. 

Dumbarton. — Order granted to the Provost, magistrates ay 
councillors of the burgh of Dumbarton. 

Glasgow (Kinning Park ).—Order granted to the Corporation 
Glasgow. А 

Govan.— Extension Order granted to the Govan Council. 

Nairn.—Order granted to the local authority. 

St. Andrews.—An order granted in respect of the Royal Burgh ! 
St. Andrews, in the County of Fife, to the Electric Supply Corpr:- 
tion, Limited, Salisbury House, London. 


Lonpon Country Counci (ErzgorRiíCc Ворріх) Bur 


THE above Bill was before a Select Committee of the Hous :! 
Commons, presided over by Mr. Cawley, on Wednesday, Thursday u. 
Friday last week. Mr. J. D. Fitzgerald, K.C., Mr. Freeman, K.C., M.. 
E. Н. Lloyd and Mr. Scott, appeared for the County Council, ai 
the opponents to the Bill were the Council of the City of Wes. 
minster, the Metropolitan Electric Supply Company, the Lond: 
Electric Supply Corporation, the Kensington and Knightsbniü 
Electric Light Company, the Notting Hill Electric Supply Сот. 
pany, the City of London Electric Light Company, the Certu 
Supply Company, and the Westminster Electric Supply Company. 
Ms. FITZGERALD, K.C., who appeared for the County Council, а: 
the Bill was promoted with the main object of removing certi: 
difficulties that had arisen in the way of allowing local suthorite: 
the exercise of powers of purchase over electric lighting und: 
takings. Under the Electric Lighting Act of 1882, undertaker: 
were purchaseable at the expiration of 21 years from the coming г 
force of the order authorising thefundertaking. This, however, ws 
found to be too short a period to induce the public to, invest, v: 
accordingly, by an amended Act of 1888, the period was incress< 
to 42 years, and in other respects the terms of purchase were m 
rather more favourable to companies. A provision was, hores 
inserted at the same time to the effect that the granting of с 
order in any locality should not prevent the granting of anc: 
order for the same district, and in this way Parliament recogni: 
the principle of free competition. At that time the developu- 
of the use of electrical energy to the extent it had now grown v. 
not contemplated, and the idea undoubtedly was that a compe 
getting an order would erect a generating station in the district 
was authorised to supply, во that at the end of the terms the lc. 
authority would be able to buy out a complete undertak:: 
While that state of affairs still obtained largely throng!” 
England, in London the position had changed, and they now fou: 
that large companies had obtained crders overa numberof district: a. 
supplied those districts with electric energy from one large generst:-: 
station. A case in point was that of the London Electric Supr. 
Corporation, which bad erected a large generating station at De» 
ford for the supply of the districts of Deptford, Camberwell, Dulwi:t 
Greenwich, Southwark, Lambeth, Westminster and Chelses. T: 
Committee would see at once the position of affairs. At thee: 
the period each of these local authorities could purchase the unde 
taking within its area, but, with the exception of Deptford, nor: ^! 
them would have a generating station, and in the case of Dept 
the generating station would probably be too large for the тест 
ments. The way in which the County Council proposed to геп 
that difficulty was set forth in Clause 3 of the Bill, vis, Wir 


‘under any Act, whether passed before or after the passing = 


Act, a company has power to establish a generating station +- 
supply electrical energy generated at such station to any authors. 
undertakers for distribution, but such company has not the por 
to supply to persons other than authorised undertakers, then . 
undertaking of such company shall be subject to purchase, as :' 
ваше were an undertaking under the Electric Lighting Acts 18 
and 1888; and the undertaking shall include any stations and l^ 
of the company used wholly or in part for tbe p of ti 
undertaking, whether within or without the County.” If the sup? 
of an undertaking was confined to one district the power of pert! 
would be exercised by the local authority of the district or b t 
County Council with the consent of that authority. If the unt 
takers were supplying more than one district, the power of рис 
might be exercised by the local authorities acting in combipat:.- 
or by the Council. The power of purchase might be exercised un. 
Clause 5 of the Bill by a combination of local authorities ot ts: 
majority when these were more than two in number, when author 

by resolution under the Electric Lighting Act, 1882. If the l>- 
authorities failed to pass such a resolution and comply with: 
conditions laid down, it would Le lawful for, but not obligatory df. 
the Council, with the consent of all such local authorities, ога m): ^ 
to exercise the power of purchase. The effect of this would be 
if the districts did not wish to combine, and if the majority wirit- 
the County Council might exercise the power of purchase for ttt 
The London County Council could not, however, do anything `- 
out the consent of the majority of the local authorities. Ure 

Clause 7 of the Bill, the County Council could be invested v-- 
power to supply electrical energy in bulk to any authorised 165 
authority on arranged terms. Other clauses gave power o 
authorities or the Council to purchase by agreement at an es 
period than was specified in the Electric Lighting Act, 1858. 

power to carry on an undertaking or transfer the busines te» 

local authority within the area of supply. Petitions against th? Ps 
had been presented by nearly all the Electric Lighting Comp“ 
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who objeoted to their undertakings being purchased before the 
dates mentioned in the Acta. Of the local authorities, all were in 
favour, with the exception of the City of Westminster, and he 
thought their objection was based on a misunderstanding. A con- 
ference of local authorities was held in 1901, when resolutions were 
passed in favour of the Bill. 

Mr. G. Н. Raprorn, chairman of the Parliamentary Committee 
of the London County. Couucil, gave evidence to the effect that the 
Bill was promoted at the request of the local authorities, and it 
conferred no power on the County Council except those mentioned 
by Mr. Fitzgerald. They only wished to be able to supply elec- 
tricity in bulk to local authorities. 
ae town clerk of Woolwich, was called in support of 

e Bill. 

Mr. Gusyonr, one of the County Council's engineers, said the 
Chelsea, South London, Brompton and Kensington, and the 
Lewisham and Woolwich Companies could not be directly affected 
by the Bill, but indirectly the Westminster, St. James’s and Pall 
Mall, the Notting Hill, and the Kensington and Knightsbridge 
Companies would be affected. The Bill would directly affect the 
Metropolitan Company, the Charing Oross and Strand, City of 
London, County of London and Brush, Crystal Palace and District, 
Blackheath and Greenwich Companies, and the London Electric 
Supply Corporation. The companies chiefly objected to clause 7 
of the Bill, but under that clause the County Council would be only 
authorised on acquiring any generating station to supply energy in 
bulk to local authorities. With regard to the objection to the 
earlier date of purchase that could only be done by agreement with 
the companies. 

In cross-examination, WiTNEss said he supposed that if there 
were two competing companies in an area, and one was purchased by 
the County Council, the other would be subjected to rate-aided 
competition. 

Mr. FREEMAN, K.C., said he was quite prepared on behalf of the 
County Council to make it that both the companies should be 

together. If the Central Electric Supply Company's 
generating station was purchased, the two companies supplied by it 
‘wonld be purchased aiso. 

Mr. BLENNERHASSETT pointed out that Mr. Lough on the second 
reading of the Bill in the House of Commons gave an undertaking 
that the majority clause should be abandoned. 

. After the Committee had conferred together in private, the 
CHAIRMAN said the Committee had come to the conclusion that they 
would not allow the majority clause. At the same time they were 
of opinion that some provision should be made in the Bill to guard 


against the possibility of a very small district, either in regard to 


population or rateable value, preventing by its objection a desirable 
combination of local authorities for the purchase of an electrical 
undertaking. 

Other evidence having been called in favour of the Bill, the Com- 
mittee adjourned. 


. On the resumption of the hearing, Mr. BLENNERHASSETT, 
K.C., who appeared for the Corporation of the City of 
Westminster, addressed the Committee, and pointed out that 
no fewer than seven different companies were supplying within 
the area of Westminster, and several of these supplied but a small 
portion of the area, although they were big suppliers in other areas. 
The result of the passing of the Bill would therefore practically 
mean to compel the Corporation to purchase the portions of all 
these undertakings in Westminster. 

Other counsel baving addressed the Committee, the CHAIRMAN, 
after a private consultation, declared the preamble not proved. 


Іовр Wrxpsor’s TUBE COMMITTEE. 


On the reassembling of the Committee on Tuesday last week, Mr. 
LrrrrLEB, K.C., for the Brompton and Piccadilly Circus (New Lines) 
Bill, said that his clients were prepared to submit to the Board of 
Trade the question of the arrangements at the stations and as to the 
method by which the trains should be worked. 

Mr. РЕвкв, M.P., the chairman of the District Railway Company, 
examined by Mr. LITTLER, said that the present Bill was authorised 
in 1897, but at that date the capital could not be found on reason- 
ableterms. That applied at that time to all tube railways. The 
following year some of the original promoters of the line approached 
him to see whether the District Railway Company would afford any 
financial aid. Asa result of discussions, he advised the District 
Railway Company to buy over the righta of the promoters, and to 
_ raise the capital and build the line themselves. ‘They accordingly 
obtained Parliamentary powers to subscribe £200,000 to the line, 
aud a new board of directors was appointed. About the same time 
they had to face seriously the question of applying electricity to 

the District Railway. At the time the estimated cost of electrify- 

iug the line was £1,250,000, bnt that bad since been enlarged. 
-As {һе company could not raise the money iteelf, they 
entered into an arrangement with a group of investors who 
agreed to find the necessary capital. For their part 
in the transaction they were to receive 5 per cent. on the outlay and 
the balance in ordinary shares of the District Railway, with & small 
proportion of debentures. A company had been formed in con- 

nection with that matter, and with the tube schemes now before 
Parliament, with a subscribed capital of 5 millions, of which 
£1,850,000 had already been paid up. There was no doubt that 
as further money was required, it would be at once forthcoming. 
He believed t at in about a year and a half the District Railway 
from Hammersmith to the City would be electrified. Coming to 
the proposals of the present Bill, WrirNEss said that they had 

endeavoured to carry out the recommendation of the Joint Com- 
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mittee in such a way as to give accommodation to populous districte, - 
and yet to avoid a waste of capital. It was with that object they 
bad promoted two connecting lines. They had previously pur- 
chased the undertaking of the Great Northern and Strand Railway, 
and they h.d agreed to commence the construction of the line 
immediately. To connect that line with the Brompton and 
Piccadilly, t! ey had decided on a junction line from Piccadilly 
Circus, running under Leicester Square, and going up Long Acre 
and Queen Street, and on to Holborn under the new street of the 
London County Council. That would provide for a through service 
from Finsbury Park and Wood Green in the north, right away to 
Kensington and Barl's Court in the west. The estimated expenditure 
on that piece of railway for works and land was £409,000. From 
Holborn they would come down to the new crescent in the Strand, 
where there would bea station. That piece it was proposed to work 
as a shuttle line. It had been their intention to connect there with 
Temple Station of the District, but the piece of line had been aban- 
doned in deference to the opposition of the Duke of Norfolk and 
the London County Council. In order to give another route to the 
City from Hammersmith, Earl's Court and South Kensington, they 
were proposing a junction line from Piccadilly Circus down to 
Charing Cross, where it would connect with the District Railway. 
The estimated cost of that piece of line was £392,400. 

By the CHaIBMAN: They would construct their junction at 
Piccadilly Circus in such a way that they would be able to run 
either 'о Finsbury Park ог to Charing Cross or the Mansion House, 
ог to both. It would be a confluent junction. 

Mr. Ілттівв: We are prepared to leave it to the Board of Trade 
to say how that junction shall be worked. Я 

Continuing, WrrNzss said that at Brompton Road, just by 
Cromwell Road, there ran off the Fulham line, which passed 
through one of the most crowded parts of West London. The line 
came up again alongside the District at Fulham. They had thus 
another exchange from Piccadilly with the system of the District 
Railway. The cost of this line from South Kensington to Fulbam 
was estimated at £837,000. The estimate for the work between Earl's 
Court and South Kensington was £350,000, for the South Kensington 
junctions £186,000, and for the South Kensington to Piccadilly 
Circus £743,000. The electrical equipment was put at £460,000; 
Parliamentary, law, and engineering expenses, £329,700, and 
interest during construction. The total estimated expenditure was 
£3,827,500, with a balance of £305,500, making up the capital of 
the Brompton and Piccadilly Circus of £4,133,000, to cover financial 
expenses and other contingencies. Tne London United Tramways 
competed with most of their District stations on the western 
branch, from Hammersmith to Ealing and from Hammersmith to 
Hounslow and Richmond. 'They would have stations at Sloane 
Street, Hyde Park Corner, Albemarle Street, Piccadilly Circus, 
Leicester Square, Charing Cross, Ludgate Hill, Mansion House and 
Monument, and the combined railways would open new stations at 
the Strand, Oxford Street, Tottenham Court Road, Euston Road, 
Euston Station, Golder's Green, Brompton, Knightsbridge, Hyde 
Park Corner, Down Street, Russell Square, King’s Cross, Caledonian 
Road, Holloway, Finsbury Park, Bishop’s Road (Paddington), 
Camden Road, Kentish Town, Archway Tavern, Chalk Farn, 
Hampstead, Dover Street, Piccadilly Circus, Cranbourne Street, 
Leicester Square, Edgware Road, Lisson Grove, Oxford 
Circus, Waterloo, Charing Cross, and the Elephant and 
Castle. When the District Railway was converted into an 
electrically-worked undertaking, there would be 12 trains per hour 
from Earl’s Court to the City, and 12 trains back, six from 
Ealing, six from Hounslow, and six from Richmond, all of 
which would converge and pass through Hammersmith. The 
Metropolitan Railway proposed to run a five minutes’ service from 
Wimbledon and Putney. Some of the trains would run to High 
Street, Kensington, and others to the City. It was also proposed 
to run a two minutes’ service from Earl’s Court to Piccadilly Circus, 
and from there, either a two or four minutes’ service to Finsbury 
Park, and a similar service viá Charing Cross to the Mansion 
House. From Parson's Green on the Fulham line to South 
Kensington, there would be a four minutes'service. An all-night 
service would be run probably every 16 minutes on the deep level, 
and the Brompton, Piccadilly, and Great Northern and Strand line 
to accommodate those employed at Covent Garden, and in the 
newspaper offices in the Strand and Fleet Street. The total capital 
required for building and equipping the Brompton—Piccadilly 
railways, and the Great Northern and Strand railways, including 
the sections of the District Railway deep level from Earl's Court to 
South Kensington, and from Charing Cross to Mansion House, was 
£7,733,000. Mr. Yerkes and his friends had acquired the Charing 
Cross, Euston and Hampstead Railway, the Baker Street and 
Waterloo Railway, the Great Northern and Strand Railway, and 
the Brompton and Piccadilly Circus Railway. 

Cross-examined, Mr. РЕвкз said he had never approached Mr. 
Clinton Dawkins either on the question of financeor combination. He 
did not think it would be fair to put the Bank of England clause 
upon them in connection with the proposed railway, but he thought 
there was a good deal to be said for a clause limiting their liability, 
say, to three years, in regard to compensation for injury through 
the working of the railway. | | 

Mr. С. T. YERKES said he was chairman of the Metropolitan 
District Electric Traction Company. He generally corroborated the 
evidence of Mr. Perks as to the financial arrangements for con- 
structing the group of railways which the company had made itself 
responsible for. It was proposed to have trains of seven carriages, 
each of which would seat 48 passengers. 'lhere would be motor 
carriages at each end of the train, and one in the centre. The 
others would be trailers. Astoan 11 ft. 6 in. tunnel, he was con- 
vinced that a tunnel of that diameter would be perfectly safe, and 
could be easily worked. However, should the Committee come to 
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the conclusion that a 13 ft. 6 in. tunnel was preferable, they were 
perfectly ready to accept such a decision. They had arranged a 
system of ventilation, by which the air would be changed in the tunnels 
every 45 minutes. In the tubes the speed of the trains would be 
about 15 miles an hour, but on the District lines they would be able 
to increase it to 16 miles per hour. It was not а fact that the contracts 
for the plant and works would go to America; on the contrary, they 
would get everything they possibly could made in England. The 
only reason why any machinery had been ordered in America was 
that at the moment they could not obtain what they required in this 
country. 

On resuming on Wednesday, April 30th, the CHAIBMAN announced 
that, for reasons of a distressing kind, Lord Knutsford was unable to 
be present. He was glad, however, to aay Lord Knutsford had con- 
sented to remain on the Committee. 

After some conversation with reference to the filled-up Bill show- 
ing what was really the intention of the Piccadilly & City Company 
and the other companies which had amalgamated, 

Mr. YERKES resumed his evidence, and, in cross-examination by 
Mr. Влгғосв Browne, suid the Fulham line and the deep level 
line from South Kensington to Charing Cross would be worked as a 
Sbuttle service unless the Board of Trade permitted them to make 
a confluent junction. He could not give off-hand the total capital 
for the whole of the enterprise of the Brompton and Piccadilly 
Circus and Metropolitan District Railway combination, but the 
electric equipment part would be less than £1,000,000. 

Mr. Browne: It is from £15,500,000 to £16,000,000. 

Witness said he would take it that the total capital commitment 
of the District Railway Compauy in respect of the lines owned, 
‘jointly owned and leased by them was £12,000,000,and that the 
cost of the line from Finsbury Park to Earl's Court, and also the 
junctions in the present Bill, was between 15,500, 000 and 
£16,000,000, and to pay 4 per cent. on the total of 428, 000, , 00 
would require £1,120,000 a year. To do that, if they worked at 
50 per cent., they would require a gross receipt of £2,240,000. 

Mr. Browne pointed out that taking a charge of 2d. per passenger, 
it would mean that the companies would have to carry 270,000,000 
passengers a year. 

^ WirNESS said he was convinced that there would be sufficient 
traffic to make the railways remunerative. 

In answer to Mr. CowaRp, WirTNESS said there would be three 
shuttle services on their lines, two being from Holborn to the 
Strand, and one from Parson's Green to South Kensington. He did 
not think there would be any difficulty about passengers changing. 

Mr. BRERETON, the engineer for the Fulham line, stated that the 
estimate for the land and works of the Fulham line was £826,875. 
The line commenced with a junction of the authorised line of the 
Brompton and Piccadilly Circus Company at South Kensington, and 
went under the Fulham Road to the Parson’s Green Station of the 
District Railway. There would be eight stations, and the line was 

2 miles 3 furlongs in length. 

In answer to questions, WITNESS said the reason this line was not 

proceeded with last session was for financial reasons. The King's 
Road Railway was a rival scheme to this, but he thought there 
would not be sufficient traffic for both railways. Не estimated the 
cost of an 11 ft. 6 in. tube at £40 a yard aud a 13 ft. 6 in. tube at 
£48 a yard. 

Sir H. Owen, formerly Permanent Secretary of the Local 

Government Board, gave evidence in favour of the proposed com- 
munication between the Brompton and Piccadilly line and the 
Metropolitan District Railway. 
Sir J. SZLUMPER, C.E., the engineer of the Brompton and Picca- 
dilly Circus Railway, described the various Acts of the company, 
and said the present Bill asked for further extensions of time for 
the acquisition of land and the completion of authorised works. 

In cross-examination as to the danger of the proposed 34-chain 
curve, WiTNESS thoug 1 there would be no danger, but he adopted 
it from geographical necessity and not from choice. 

The Committee adjourned. 


On resuming on Friday of last week, the engineer of the authorised 
Brompton & Piccadilly Circus Railway, Sir JAMES SzLUMPER, was 
recalled and cross-examined chiefly with regard to the proposal to 
increase the 34-chain curve in the neighbourhood of the approach to 
the station at Charing Cross to & 44-chain curve. "The witness said 
he did not regard such a curve as a source of danger. It would be 
necessary for the trains to slacken speed in takiug the curve, because 
of the approach to the station. Their limits of deviation would 
allow them to go as near as 8 ft. to the Baker Street & Waterloo 
Railway in Northumberland Avenue, but he was willing to be 
bound not to go nearer that railway tban he possibly could. The 
outside work of the tunnel of the Picc:dilly line, as at present laid 
out, was 27 ft. away from the wall of St. George's Hospital. They 
would go further away than tbat if it was found possible. 

By Mr. LrrrLER, K.C.: The 44-chain curve would take the line 
under the office of the Peninsular and Oriental Steam Navigation 
Company, in Northumberland Avenue, but only for a short distance. 
It could not make any possible difference to that company. There 
was a gradient just before the curve was reached, although the 
curve itself was on the dead level. 

Mr. BALFOUR Browne, K.C., banded in to the Committee a filled- 
up Bill and estimates showing exactly what the City and Piccadilly 
aud the combined lines relied on, and what they had a»andoned. 
He also handed in a copy of the agreements showing the proposed 
through fares. 

It was avreed that the cross-examination on theamended estimates 
and the avreements should be postponed until the parties concerned 
had had an opportunity of studying them. 

Sir ALX. HixNIE gave evidence in favour of the proposed ex- 


tension of the Brompton and Piccadilly Railway eastwards to join 
the Great Northern and Strand line near the Holborn end of the 
new thoroughfare of the London County Council, and in his opinion 
it fulfilled the requirement that tube railways should facilitate 
communication between the centre parts of London and the suburbs, 
and thus help to relieve the congestion that now existed in the 
centre. He should say that the present proposal was the best that 
had yet been suggested for dealing with the question of London's 
suburban traffic. The North-East London line would be a great 
boon to the public. There only remained one link in the system to 
be authorised to complete it—the extension from Piccadilly Circus 
to join up with the Great Northern and Strand at Holborn. That 
was under a mile in length, and would only cost £800,000. The 
authorised expenditure of £23,0(-0,000 would still remain. In the 
main, the through route from Hammersmith to Piccadilly was a 
good one, but a better one might have been chosen if the District 
Railway had not been in existence. When he gave evidence last 
year he did not see any possibility of the amalgamation which had 
been come to between the Great Northern and Strand and tbe 
Brompton and Piccadilly Railways and the extension of the last- 
named line to Charing Cross and Holborn. Those amalgamations 
and extensions had put a totally different complexion on the 
matter. z 

Mr. CHapman eaid he was chief electrical engineer to the District 
Railway and also to the present group of tube railwaye. He had 
had 27 years’ experience of the operation of electric railways in 
America, and he estimated the cost of the equipment of the seven 


miles of lines proposed under the Bill would be £460,600. That 


included £237,000 for the necessary rolling stock. "The generating 
station was to be at Lot's Road, Fulham. It was proposed to. work 
the line on the modified multiple system. The signals would be 
worked by compressed air governed by electricity, and the bl ck 
system would be used. When the line was worked by electricity, 
they expected to make the complete round trip in 50 minutes, as 
against the 80 minutes it now took. It would be quite possible to 
run at а speed of 20 miles an hour with stations at intervals of a 
mile; but as their stations were at much shorter intervals, they 
would have to keep the speed to within 16 miles an hour. There 
was no reason why a one minute service should not be maintained. 
Mr. Havrs FisHER, M.P., havivg given evidence in favour of the 
proposed extension to Fulham, Sir Henry Oak ey spoke as to the 
great convenience which the proposed line would be for passenger» 
on the Great Northern Railway arriving at King's Cr. кз. At 
resent he said there was no connection between the Great Northern 
ing's Cross terminus and the westeru and central parts ot London, 
but they had obtained one by their arrangement with the 
Brompton and Piccadilly Company, who had taken over the Great 
Northern and Strand Railway. - : 
Evidence having been tendered by Mr. C. PEARSON, а surveyor, 
as to the estimated cost of the land required for the purposes of the 
extensions, the Committee adjourned. , 


Lorp RiBBLESDALE'S COMMITTEE ON Тсвв RAILWAYS 


On Thursday last week a House of Lords Committee, presided over 
by Lord Ribblesdale, commenced the consideration of a second 
group of tube railway Bills. The Bills comprised-in the group are 
the following :—Charing Cross, Euston & Hampstead Railway 
(No. 1), Charing Cross, Euston & Hampstead Railway (No. 2, 
Charing Crose, Euston & Hampstead Railway (No. 3), Islington aud 
Euston Railway, City & Crystal Palace Railway, Edgware and 
Hampstead Railway, Great Northern & City Railway, North-West 
London Railway, Great Northern & Strand Railway, Baker Street 
and Waterluo Railway. It was decided to first of all take 
the three Bills dealiug with the route from Charing Cross to 
Hampst« ad. 

Mr. Litter, K.C., who appeared for the promoters, explained 
that the idea of having there tube railways to the Hampstead 
district was due to the very large population which had sprung up 
in the northern and north-west suvurbe of London. The Charing 
Cross, Euston & Hampstead line was authori-ed in 1893, and aa 
extension of time had since Leen grauted. With the орепі g of 
the Central London line came an entirely new era. The immense 
success of that line came as a great surprise, and raised the hopes of 
supporters of the Charing Cross & Hampstead line. It then came 
about that Mr. Yerkes couceived the idea that there was an immense 
prospect for the ruccers of electricity as a means of traction on rail- 
ways in or near Loudon. Therchemes which hecontemplated, including 
this Hampstead line, had a capital of 5 millions. In the present 
Bii] an extension was proposed from an interchange staticn to High- 
gate Hill, where the lu e would join the now authorised light rail- 
way of the County Council of Middlesex. Treu, in view of the 
rapidly increasiug population north of Hampstead towards Hendon, 
it was proposed to extend communication to Golder's Hil], again 
coupliug with the County of Middlesex tramway system. ‘The pro- 
moters placed themselves ш the hands of the Board of Trace аз to 
tbe size of the tubes, but would prefer tubes of 13 ft. The station 
at Charmg Cross would be in Adelaide Street, at the back of St. 
Martin's Church, with a eubway iuto the South Eastern Railway 
terminus. TLe Edgware extension was not part of this schen. e, but 
the promoters of that line, too, desired to pass under Hampstead 
IIcath. Tue routes varied slightly, but ran iu the same direction, 
and the promoters would be prepared to accept the decision of the 
Committee as between the two outes, but it was a sine quá mon 
that the promoters of the present Bill should have control of the 
tubes from end to end. At Euston Square there might be a subway 
commuuicatiug with Gower Street Station. At Kentish Town there 
would be an interchange of tratlic with the Midland Railway, and 


m 
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з Cross communication, would be secured with the The line would be worked by electrical power subject to the 
London Railway, and, thé London. United Tramway requirements of the Board of Trade. The limit of time for works 
Uxbridge Road. There was no petition attacking directly was five years. It was proposed to charge a uniform rate of 20. а 
proposed to be supplied. The convenience was admitted. mile, with a clause to secure that workmen's trains should be run 
otera had power under various Acts to raise for No. 1 line night and morning at a return fare of 1d. The capital to be raised 
О by shares and £600,000 by debentures; for No. 2 line was £420,000 by the iesue of ordinary and preference shares, and the 
by shares and £150,000 by debentures ; and for No. 3 line borrowing powers proposed were for £140,000. The estimate for 


by shares and £100,000 by debentures. : works was £387,683, leaving a sum of less than £30,000 for contin- 
ng to the CHAIBMAN, Mr. LITTLER said there was а distinc gencies. They were an established company, with good credit, and 
ug, and whenever money was wanted a proportionate this margin was sufficient. The total length of the company's 


f shares would be taken. They had five millions provided existing line was 61 miles. The company had always paid 5 per 
roposed schemes. "Turning to petitions against the Bill, cent. on their preference stock, and on December 31st they paid 
ided that as the line would pass 260 ft. below the surface 2 per cent. on ordinary stock. The total share stock of 
n clay at the top of Hampstead Hill, there could not pos- the company amounted to 4£2,598,000. The line would be 
ny injury caused by vibration to Lord Iveagh’s property 109 ft. below the surface at the Angel, rising at easy 
ne results of inquiry and experiment by Lord Rayleigh's gradients to 70 ft. near Euston, all in London clay. A footway 


е and from experience in Chicago, had led to the adoption would provide safe exit for passengers in the event of & train 
whereby a certain number of the cars would be motor cars, breaking down. Each train would consist of a locomotive and four 
se of a heavy springless engine would be avoided, so that cars, the whole not exceeding 40 tons in weight, the engine weigh- 
ticipated. that with a deeper permanent way there would ing 133 tons. It was proposed to run а 24 minutes’ service during 
ation. There was a petition from the Hampstead Heath the busier hours. The only opposition to it came from the 
n Socie$y, which objected to the passage under the Heath. Metropolitan Railway Company and the L.C.C., and the petition 
се of the Heath would not be interfered with in any way, of the latter was in favour of & more stringent clause with regard 
suthority that took care of the public interest in that open to workmen's trains, and that was & matter for discussion on 
] raised no objection to this part of the proposal. The clauses. The Metropolitan Railway Company feared the competition 
id Corporation of Hampstead were in favour of the Bill, of the traffic between King’s Cross. 
aallenged the right of this self-constituted society to a locus Mr. J. Harrison, manager of the North-Western Railway Com- 
i pany, contended that the proposed line was a natural extension of 
ommittee decided not to allow a locus to the society. the City and South London system, and would tend to develop 
R. GALBRAITH, C.E., then gave the engineering details of trafic on the North-Western Railway, and he saw no practical 
als, and expressed the opinion that Lord Iveagh’s pro- difliculty in the way of conveyance of passengers and their luggage 
d Messrs. Shoclbred’s premises would in no way suffer with facilities equal to those afforded by the Metropolitan Railway. 
5d he supported this opinion by reference to the results of Mr. W. Fornes, of the London, Brighton and South Coast 
uction of the Waterloo and Baker Street line. Railway, pointed out the necessity for facilities for passengers to 
evidence having been given, | their London Bridge station getting to the northern termini; 
‘вкз, M.P., chairman of the District Railway, and Mr. C. 22 million passengers were conveyed annually to and from that 
gave evidence in support of the statements as to the station. 
stability of the proposals. . | | Other evidence as to the necessity of the line having been called, 
then announced that an arrangement had practically been the Committee adjourned. 
t with the promoters of the Hampstead and Edgware line, ———— 
1 an end-on junction at Golder's Hill would be constructed. On Mouday the Committee proceeded to consider and adjust the 
ommittee adjourned. ) clauses of the Charing Cross, Euston and Hampstead Railway Bill. 
-—— € Bome discussion took place regarding the question of vibration, and, 


in view of the fact that this matter would also come before Lord 


sitting on Friday, further progress was made with the ; 
шш. aston an 4 Нара Reilwave Bille. Ji wax Windsor’s Committee, it was agreed to allow the matter to stand 


over. ! 

N 5 Hampstead and Edgware line that a The CHaIRMAN said that in all likelihood a model clause would 

аа ad been come to for ап end-on junction be prepared for protection in the case of those likely to be affected 
MEE Pid He: TEN a. | by vibration, which would be inserted in all tube railway Bills. 

e evidence was received in opposition to the Bill on A great deal of discussion took place over the proposals of the 


of frontagers. London Count i i 

i | Я А y Council, but amongst the clauses the Committee 

S E 5 E s that the w us це, of accepted was one to the effect that the powers granted under the 

iUd Rie d 1 885 de n T. TA ee 11 y the dern Act should lapse if the company did not within 12 months from 

cto the: line. mo d п 55 i. i sia | $ "pues i ^ ? the passing of the Act obtain a certificate from the Board of Trade 

with 0 i; ерик OF VAE кипцектала POSSI OIE Later that they had made a bond fide commencement with the undertak- 
e ing. The Committee refused to alter the law with regard to limit- 


Ferte) the engineer of the line, was recalled, and said ing the liability of the company to £100 in the event of injury to 
850 With © КАЕ made structural injury was not caused & workman. They considered, however, that it should be made 
„Vith regard to a protective clause of a uniform clear that the 1d. fares for workmen extended to the Charing Cross 


т, he feared with so many frontagers a vibration clause and the Edgware lines. 


‘ad litigious persons to make unfounded claims. Further evidence as to the convenience and need of an extension 


KOBERT CECIL urged that in the case of one of the peti- . ; 
Messrs, Shoolbred, а protective clause should be inserted ысу иӊ South London Railway from the Angel to Euston 


‘ill, for their property was built on a foundation of water- 


"vel. 
REEMAN, K.C., submitted that there was no ground for a 
ve clause, 
deliberating in private, the Committee declared the 
le of the three Bille proved, and the CHAIBMAN said they BUSINESS NOTES. 
г prepared е impose special clauses on the promoters. — MÀ А 
ag ware and Hampstead Railway Bill was next considered. 
posals contained 0 the Bill are tlie construction of a rail- Archbutt-Deeley Water Softeners.—Messrs. Mather 
tly underground from Edgware to Hampstead. The first and Platt, Limited, have been instructed by the Metropolitan 
4 miles 4 furlongs and 3 chains in length, commencing in Electric Supply Company to instal a second plant for softening and 
"е, пеат the entrance of Edgware station and terminating in purifying water by the Archbutt-Deeley process for an output 
1, and а second railway continues the line from Hendon to of 10,000 gallons per hour. This, with the apparatus installed by 
tead, them previously, makes a total capacity of 20,000 gallons per hour. 
2710809, the engineer for the line, gave evidence in support The same firm have also been instructed by the Central Electric 
Bill, and stated that the railway would be worked in con- Supply Company to provide similar plant of a capacity of 23,000 
! With the Charing Cross, Euston and Hampstead Railway. gallons per hour for Grove Road station. Other orders for water- 
Committee declared the preamble of the Bill proved. Boftening apparatus on hand are for the Great Northern Railway of 
Tug to Mr. RAM, the CHAIRMAN said the Committee would Ireland, Messrs. Belliss & Morcom, of Birmingham, and others. 

ati 2 E E . . А т 8 К ú 
i ш ошаш with respect to vibration until “m Association of American Electrical Manufacturers, 


Fine : EA number of manufacturers of electrical appliances and supplies 
y une pede 5 ud the аа bi and Eustoni y - met in New York City last month, and it was decided to form an 
; uc TVT association composed of the manufacturers who supply products to 


he Angel, at [slin | j 
' gton, uuder Pentonville Road, passing - : А 
Cross to Euston Square. Originally, the Bill was introduced the electrical supply dealers. It was deemed advisable to do this 


Tame of во as to secure unanimity of action and for the purpose of regulating 
Шу 5 heu ; Ns rasa and South London the individual attitudes of the manufacturers. The new association, 
Tot these tube 15 ы! 1 T m ondon. It was the our New York namesake understands, will be formed on somewhat 
Ret rail care, and a small line, with a recently similar lines to that of the National Association of Electrical Supply 


5 extension to the Angel, Islington. After the Central 
Mud Proved a financial success, and the Islington ex- 
een completed, the City and South London Company 


Dealers. Тһе manufacturers represented will comprise the leading 
ones throughout the country. 


ij, e in а position to undertake this additional extension St. Helens Cables.—We learn that the Admiralty has 
йош It was only а short line, but important, in again placed a contract for 200,000 yards of rubber cable with the 
dies Ti, Connection between several of the great railway St. Helens Cable Company, Limited, of Warrington ; the same com- 


“be sib; line would have the ordinary double tubes, and pany has also obtained the order from the British Tnomson-Houston 
"rond be 1 the ordinary conditions. The diameter of the Company for Dialite non- fibrous cables for the Hamilton —Mother- 
11 ft. 6 in, with enlargements at the station. well trams. 
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Electrical Wares Exported. 


Wax mmnmae May бтн, 1902. 


Adelaide ee .. Value E 


Alexandria .. E .. Value £68 
: 127 


Amsterdam d m P Alexandria. ox ee 
Bombay oe ee ee ee 168 Amsterdam.. ee ee ee 75 
Brisbane. Teleg. mat. oe oe 98 Ban kok eo ee ee ee 100 
Buenos Ay. s. Teleg. mat. 150 Bombay... 25 - . n 
Bushire. IC. Cg. mat. .. 50 | Buenos Ayres. Teleg. mat, .. 843 
Calcutta es es . . 1,548 Cal outta is vs .. 00 
Cape Town .. ae re .. 810 $5 Teleg. wire .. . 94 
Coatzacoalcos .. .. 1,522 | Саре so 0. e.> o. M 
Colombo  .. vs 5% Christiania. Teleg. wire ex 21 
Durban is а iw „ 558 Colombo e oe .„ 324 
East London s s 88 | Cooktown .. 24 
Teleg. mat. 51 


» vs 64 Copenhagen. Teleg. wire 
Gibraltar. Teleg. mat... .. 191 Durban ee с E 


Hamburg. "eleg. mat... .. 500 Fremantle =e ws 85 55 
Hobart ee ee ee ee 10 Hong Kong ее es ee ee 16 

»  Teleg. cable .. ee 279 | Melbume.. .. .. „ 190 
La Plata. Telg. mat. .. ss 29 Perth . x ae 5% . 775 
Monte Video. Teleg. mat 21 Port Elizabeth  .. ss % 29 
Nagasuki T $5 . . 1,695 Rockhampton... ve .. 980 
Ostend i . 50 | Sydney va; — . 661 
Perth . 480 | Tokio sí xx - .. 48 


Rangoon .. .. .. .. Ml Valparaiso e. æ œ| 107 
Rio Janeiro. Teleg. mat. 943 Wellington. 432 
Rosario. Teleg. mat. ae 1 


Rotter = 88 
Santos s 28 , 
Shanghai 100 
Stockholm. Teleg. wire . 129 
Sydney ee oe ee eo + 597 ү 
» Elec. glass globes . . 1,110 
kio ae ee ee ee ee 28 
Townsville .. i5 "^ . q. 1,056 
Valparaiso vs .. . 149 
Wel ington ee ee ee ees 17 
Zanzibar  .. 2% T T 82 
Total T 812,544 Total we 28,330 
Foreign Goods Transhipped. 
Fremantle. Elec.goods Value £195 Bombay. Telephone Value 284 


Durban. Elec.goods .. ea 
Hamburg. Elec. machinery .. 17 


Total 5% E 2174 


— d 


Belgium.— La Société des Accumulateurs Tudor, of 
Brussels, reports а profit of £3,100 for the year 1901. 


Books Received.—“ Journal of the Institution of 
Electrical Engineers.” No. 156, April, 1902. London: E. & F.N. 
Spon, Limited. 6s. 

“ Proceedings of the Physical Society of London.” Vol. xviii, 
Part L, April, 1902. London: Taylor & Francis. 

" Report and Minutes of Proceedings of the Committee оп 
Electrical Legislation of the Institution of Electrical Engineers." 
London: Offices of the Institution. 2s. 6d. | 

" Working of Steam Boilers," by Ed. G. Hiller, chief engineer of 
the National Boiler and General Insurance Company, Limited. 
Third edition. Manchester: Taylor, Garnett, Evans & Co., 
1902. 18. 

“ Etude Pratique, sur les Différents Systèmes d'Eclairage," by 
J. Defays and H. Pittet. Paris: Gauthier-Villars. 2 fr. 50 e. 


Catalogues, &e,—Messrs. A. J. Beaumont & Co., of 
16, Stonegate, York, have sent us a list of designs, printed in 
colours, of plain and electric Coronation illumination devices. 

We have received an illustrated pamphlet from Messrs. Graham, 
Morton & Co., of Leeds, describing their patent automatic ash dis- 
charger, the coal elevator and conveyor, and the patent swinging 
coal-measuring chamber installed in the Kensington and Notting 
Hill E.L. works. | 

Messrs. Royce, Limited, of Hulme, Manchester, have sent usa 
well-illustrated pamphlet describing some of the types of elec- 
trically-driven cranes constructed and erected by them. Several 
types are included in the list, amongst which are some heavy 
Golfeth cranes for shipyards, &c., overhead travelling cranes, crabs, 
completely enclosed motor cranes and railway jib cranes and con- 
trollers for lifting machinery. 

A catalogue has come to hand from Messrs. J. Carter, Sons & Co., 
Limited, of New Bailey Street, Salford, of their general engineering 
tools, &c. The list contains very numerous illustrations of the 
various tools, and a short description is given as to fixing and using 
many of them. 

Messrs. Hodgson, Wright & Wood, of North Parade Works, 
Halifax, have just brought out a well illustrated price list 
of their twentieth century continuous-current protected motors, 
self-starting switches, main switches, &c. | 

We have received from Messrs. Dick, Kerr & Co., Limited, ап 
e cellently got-up book on the design of large generators as manu- 
fa::ured by the English Electric Manufacturing Company, Limited, 
at l'reston. The illustrations are as good as they well could be 
they would take a lot of beating. They consist of photographic 
reproductions of the interior of the East Ham and Portsmouth 
tramways power stations, where the Preston generators are in use ; 


also of a number of machines on testing beds at the works, and they | 


show the casting, assembling, and other stages in the manufacture 
aud construction of the different parts of these continuous-current 
generators. The book will be acceptable, we believe, to all inte- 
rc-ted in power and lighting stations. 

The British Thomson-Houston Company, Limited, have sent us 
copies of the following illustrated lists for binding up with their 
collection: No. 122, slow and moderate-speed motors, M. P.“ 
type; No. 123, direct and alternating-current fan motors. 

The Lahmeyer Electrical Company has just issued a circular 
showing its continuoua-current generators for direct coupling. 


Some neatly illustrated lists have come to hand from the Wes 


minster Engineering Company, Limited, of Victoria Won 
Willesden Junction, N.W. gives prices and details of. ther 


continuous-current motors, and the other of the Westminster 
enclosed arc lamps. ; 

We have received a set of catalogues from the Bergmann Ele- 
trical Works, who have opened a sales and engineering ofice at 
11, Farringdon Avenue, Ludgate Circus, E.C. Lists Nos. 1 and4 
are devoted to details and sketches of their watertight steel con- 
duits for electric wiring and parts therefor (plain insulating, brass 
armoured, steel armoured, and iron armoured ing conduit; 
list No. 2 particularises their Swan holders for lamps up to 250 volts, 
also Edison holders, magnetic lampholders, watertight porcelain 
sockets and globes; No. 3 giving many illustrations, prices, and s 
forth for lever switches. A much more imposing list is ther 
catalogue of electro-motors and dynamos of many types and sizes 
All of the lists are well and neatly illustrated, and we hare 
no doubt that they will be in demand by the trade and otber pnr- 
chases of electrical apparatus and machinery in London and the 
provinces, 

We have received from the International Electrical Engineering 
Company, of Clun House, W. C., a copy of their Bulletin No.6, 
describing electric tramway apparatus. We are informed that tk 
company laid down the first electric tramway in Belgium so long 
ago ав 1892, and besides carrying out much work on their own 
account, the Liege works have for many years supplied traction 
motors, controllers, in quantities to other manufacturers. The 
Bulletin contains a description and prices of the firm's latest typ 
motors, controllers, lightning arresters, &c., and is well illustrated. 
Particulars are given of the tractive effort, weights, &c., of standard 
motors, ranging from 74 to 35 B.H.P. 


Charge of Concealing Shares.—At the Guildhall 
after many adjournments, C. Bright and others have been committed 
for trial on a charge of concealing shares from creditors. Defendants 
were allowed out on bail. 


Dissolutions and Liquidations.—Creditors of the 
Howell’s “ Simplex” Anti-Inductive Telephone Syndicate are to 
send particulars of debtes, &c., to the liquidator, Mr. D. F. Basdes; 
33, St. Swithin’s Lane, E.C., by June 14th. 

The Electric Fog Signal, Limited, of London, is winding vp 
voluntarily, with Mr. G. H. Carter, of 1, Queen Street, Cheapside, 
as liquidator. | 


Duty on Electrical Goods to Norway.— Transformer 
which have hitherto been admitted into Norway free of import 
duty, will in future have to pay a duty at the rate of 5 percent 
ad valorem. The duty on incandescent electric lamps has been 
fixed at 1 kr. 50 ore per kilog. | 


Electrically-Driven Laundry Machinery.—aAt the 
Laundry Exhibition, which is being held at the Agricultural Hal 
this week, a feature of the show is the electrically-operated lamdry 
machines to be seen at the stand of Messrs. W. Summerscales aud 
Sons, Limited, Keighley. These comprise a high-speed bydr- 
extractor with a four-pole continuous-current motor mounted 
directly on the upper end of the vertical shaft, and а 108-10 
ironiog machine driven by an electric motor through a single spor 
gear reduction and a long belt. Electrically-driven hydrto-extrscor 
are also shown by Messrs. T. Broadbent & Sons, of Huddersfield 


Electricity in Iron Works.—The Electrical Сора. 
Limited, have secured the contract for an extensive transmission cí 
power plant at the Holwell Iron Works, Asfordby, near Мейо: 

owbray. ` 


For Sale.—Two 12-н.р. “ Otto” gas engines by Огов/е 
Bros, two Wilson-Hartnell compound-wound dynamos, 12-5". 
110-volts, with switchboard, and 150-ampere Hookham meter 
Offers for the above are required by the Leeds County Liberi 
Club. See “Official Notices" this week. 


German Cable Makers.—It is announced that a syndi: 
cate of electric cable manufacturers has lately been formed 1 
Germany with a view of pooling the orders that are to be given oct. 


Russia,—The Russian Customs authorities have decided 
that incandescent electric lamps of glass and china, with metallic 
attachment, are to be classified, for the purpose of import duty, 
under Section 169, the duty being 10 roubles 20 copecks per po 
(equal to 73d. per lb.). iis 


Soldering Paste.—The “ Electro-Soldine " Company. 
of Padiham, have sent us a sample of their soldering medium. 
This is put up io collapsible tubes, rendering it very contenen! 
and cleanly in use. It is stated to be free from acids aud othe! 
corrosive materials, and should therefore be useful in. 
work. 


Summons.—Last week the Lewisham and Distra 
Electric Supply Company, Limited, were summoned at Greenwich 
by the London County Council for laying an electric main in Higb 
Street, Lewisham, otherwise than in accordance with planus sue 
mitted by them. There were five summonses, two for not ТК 
one month's notice of intention to carry out work, two for doing 
work without the approval of the Council, and the last for placing 
an electric main above ground. Mr. Daldy, for the Council, P. 
ceeded to enter into details, when Mr. Shaw, for the company, & 
it seemed to him а case which should be adjourned, inasmuch as E 
company had appealed against the decision of the County Coux! 
to the Board of Trade, and if that appeal were success! 
offences were the merest tecnicality. The company did give the 
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required month's notice, but began the work a few days before the 
month expired, and on receiving the refusal of the London County 

Council at once filled in the trenches, stopping the work as soon as 
the Council objected. Mr. Daldy said the company were required 
to abandon the work until the Council's consent had been given, 
and the appeal to the Board of Trade, which was not made until 
ten days after the issue of the summonses, had nothing to do with 
this matter. The summonses were adjourned. 


The Armorduct” Wiring System.—We have be- 
fore us а. set of advance sheets of the Armorduct Improved 
` Electrico Conduit Company's catalogue describing their im- 
proved conduit for electric wiring purposes. Mr. Fred. Bathurst, 
who needs no introduction to the wiring world, is the general 
manager of the company, and the offices are at 30, Oxford Court, 
Cannon Street, Е.О. The Armorduct” is claimed to be a high- 
grade system of wiring which is the outcome of many years' special- 
isation in this class of work. An introductory note to the list 
expresses the view that the expensive and commercially handi- 
capped “double-wire” method of the present day can only be 
superseded by an economic “single-wire” system using an earthed 
conduit return, by employing a conduit which is correctly designed 
to act as a return conductor (through screwed joints), and which 
will efficiently shield the inner wire by forming for it a mechanic- 
ally permanent, non-corrodible and waterproof duct or raceway 
throughout its whole length. We gather that Armorduct is a high 
grade mild steel welded tube with special bending qualities, and it 
is manufactured under processes which guarantee a perfectly smooth 
interior. It is carefully coated inside and out with a superior 
insulating, flexible and moisture-proof enamel, which preserves the 
metal from rust or oxidation, and prevents its corrosion by the 
acids and alkalies contained in plasters and cements. Its object is 
to compete with standard gas piping in respect to price and ease of 
manipulation, and it has superior electrical qualifications. 16 is 
screwed with a special conduit thread, which ensures easy and rapid 
fitting with good electrical conducting and water-tight jointe, but it 
can be worked with gas threading tools when preferred. It is claimed 
to bend cold without splitting. The list gives numerous details and 
illustrations of the various parts, such as inspection elbows and tee 
> pieces, circular and square-ty pe “knock-out” boxes. The “knock-out” 
type cast-iron boxes have been specially designed to suit conduit 
wiring work. Instead of having to use, as heretofore, four styles of 
boxes, a new, cheap, efficient and water-tight box has been designed, 
which will serve equally well for four different applications. It 
can be used as an outlet box to a single conduit equally as well as a 
four-way intersection box for a double “tap off” by the simple 
expedient of knocking out with a small hammer (or with the next 
smaller size conduit) the thin film of metal purposely left across 
the entrance holes arranged on each face of the box. The end of a 
~ eonduit can be screwed in the hole by means of а back or lock-nut 
on the inside, or, if necessary, both the inside and outside. Rectan- 
. gular faces are specially provided to ensure good mechanical fitting. 
In order to further increase the utility and general application of 

the “knock-out” type of box to all systems of wiring, an improved 
form of tube-end reducing bushing is provided, specially designed to 
вате the use of the inside securing lock-nut, and make it readily 
possible to effectively work the next smaller size conduit equally 
well into this type of box. Suitable screwing taps are provided, 
together with screwed reducing bushings, when it is desirable to 
screw the conduit directly into the side of the box, as in very damp 
situations, or, as an alternative, suitable washers can be employed 
with the back-nuts. А clip-type cover is suited to dry positions and 
those where the cover has to be removed so that the box can be 
quickly inspected. The screw-down cover is preferable where 
waterproofing and mechanical protection are the essential require- 
ments. All screw-down cover type boxes are drilled and tapped in 
the centre of their base for the p of taking the brass centre- 
pin, by which the makers’ specially designed outlet fittings are 
screwed inthe boxes. Where porcelain fittings are not utilised, the 
centre hole forms a convenient additional means of fastening it in 
position. Conduit ends, reducing bushings, lock-nuts, wood outlet 
blocks, and many other parts are included. A number of tools 
intended for the use of the conduit fitter and contractor are 
particularised. A wiring outlet fittings list is in course of 
preparation. 


Trade Announcements.—Mr. А. Н. Hunt, whose pre- 
mises at Gresham Street were recently destroyed by fire, has now 
started again at his new and more commodious address, 115—117, 
Cannon Street. Mr. Hunt is supplying the trade only, and among 
his many specialities may be mentioned automatic distance switches, 
circuit breakers, iron case fuses, fuseboarde, switchboards, fancy and 
cut glass shades and globes of English manufacture, &c. He is also 
representing the Walsall Electrical Company for the sale of their 
well-known apparatus, including arc lamps, motors, dynamoe, 

switchboard instruments, portable wood case voltmeters and 
ammeters, and cell testers, and particularly for switchboard work, 
of which the Walsall Company have so long made a speciality. Mr. 
Hunt also informs us that he has now been appointed sole repre- 
‚ sentative in this country for the sale of Messrs. Geoffroy and 
Delore's wires and cables, of which he holds а very large stock in 
London. A speciality of this firm is twin lead-covered wires and 
cables, of which large stocks are always held. As mentioned 
by us last week, Mr. J. Pallar Phibbs has relinquished his connec- 
tion with Messrs. Geoffroy & Delore. 

Mr. G. Braulik says that his Glasgow branch at 155, Bath Street, 
is now fully stocked, and ready to deal promptly with orders for 
electrical supplies generally, including bells, telephones, incan- 
descent and arc lampe, flame arc lamps, carbons, and all electrical 

ев. 


Messrs. Scholes & Son, of Manchester, notify that their Swan 
Lane stores are in the centre of the city (behind 71, Market Street). 
The office is still at 85, Corporation Street, Manchester, where 
letters, &c., should be addressed. 


Ulleswater Hotel Installation.—During the past 
winter the complete electric lighting of this well-known hotel, 
situated at Patterdale,inthe very heart of the Lake District, has been 
carried out by Messrs. Gilbert Gilkes & Co., Limited, hydraulic and 
electrical engineers, of Kendal. The plant presents some interesting 
and novel features in connection with & private installation of this 
capacity. There are at present about 200 lights in the hotel, but 
the plant has been designed in every way for future extensions, and 
it is proposed during next winter to instal an electric luggage hoist, 
as well as to add considerably to the number of lights, motors, &c. 
The motive power is obtained from two 18-H.P. Crossley high- 
speed oil engines. The dynamos are shunt-wound and provided 
with fly-wheels, and are of sufficient size to absorb the full power of 
the engines, giving current at a pressure from 100—150 volts for 
charging the accumulators. The battery of 55 accumulator cells, 
having a capacity of 660 ampere-hours, is placed ina room adjoining 
the engine room. The main switchboard is conveniently mounted on 
the partition between the battery and engine rooms, and is provided 
with all the usual switches and instrumente. The two dynamo panels 
are at the sides, the battery panel being inthe centre. To facilitate 
starting the oil engines, the main dynamo switches are made two- 
way, and provided with a two-way shunt switch with carbon con- 
tacts. By this means the dynamos are first connected through 
a fixed resistance across the terminals of the battery, and, acting as 
motors, are used to overcome the inertia of the heavy engine 
fly-wheel and crankshaft and so start the engines. The main 
switches are then thrown over, putting the dynamos in circuit with 
the battery through the automatic switches. The necessary cdrrect 
value of the starting resistance was ascertained by experiment, the 
starting current being 40 amperes, which rapidly drops to about 
10 amperes as the engines speed up. The engine house is a detached 
building about 100 yards from the hotel, the current being carried 
from one to the otber through a heavy armoured concentric cable. 
A large oil-storage tank, having a capacity of 500 gallons, is placed 
near the engine room, the oil being conveyed through a pipe from 
the bottom of the tank into the room. The exhausts from the 
engines are effectively silenced by allowing the pipes from the 
exhaust boxes to terminate in masonry silencers filled with shilloe. 
The installation was completed in time to be available for the 
Easter season, when its benefits were much appreciated by the 
numerous visitors. It will undoubtedly tend greatly towards 
increasing the popularity of this hotel and its enterprising pro- 
prietor, Mr. T.Bownass. The whole of the work had to be carried 
out between the end of the 1901 season in October and the com- 
mencement of the 1902 season in March, and all the material had to 
be carted over rough fell roads for a distance of nine miles from the 
nearest railway station; it is interesting to add here that düring 
the greater part of the above period the roads are almost impassable, 
due to deep snow. 


Wolverhampton Exhibition,—The Brockie-Pell Com- 
pany have some 300—350 lamps now lighting the buildings 
and grounds of the Wolverhampton Exhibition, which was opened 
on May 1st. 


ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—An inquiry was held last week by Lieut.- 
Colonel A. C. Smith, R.E., in response to an application by the 
T.C. for sanction to borrow £3,725 for purposes of electric light- 
ing and the refuse destructor. 


Ashton-in-Makerfield.—In the course of a coroner's 
inquest on the death of two sinkers, due to a gas explosion ina 
sinking pit, it was found that the contractor had bared the electric 
lighting cable with his knife for the purpose of firing shots in the 
shaft. This isa very serious abuse of the electric lighting system, 
with lamentable consequences to the innocent victims ; steps should 


de taken to render such tampering impossible. 


 Bath.—Mr. R. Н. Bicknell, L.G.B. inspector, held an 
inquiry last week into the application of the T.C. for leave to 
borrow £25,000 for electric lighting purposes. Of this sum, £12,371 
was for the purchase of new plant for next winter's lighting, in- 
cluding two 250-K w. steam dynamos, feeders and sub-stations; 
£11,195 was for capital spent in excess of the amounts already sanc- 
tioned. Mr. Francis Teague, city electrical engineer, and Mr. Е. 
Manville, consulting engineer, gave evidence as to the necessity for 
extensions and the probability of increase in the demand. 


Birmingham.—Mr. E. A. S. Fawcett, inspector of the 
L.G.B., on Tuesday last held an inquiry into the application by the 
Corporation to borrow £251,974 for the purposes of electric light 
supply. The town clerk stated that the wholesuu would go for addi- 
tions to existing works and for an entirely new installation. The 
cost of the site in Summer Lane was £23,174. The area comprised 
was in extent about four acres, and had a frontage on the Birming- 
ham and Fazeley Canal, private basins and wharfage, and admirable 
facilities for supplying coal The amount proposed to be expended 
upon machinery, new buildings, and additions to existing power 
stations in Water Street and Park Street was £41,909 3s. 2d., and 
the erection of the new generating station in Summer Lane was et 
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down at £128,890. The estimated cost of laying new mains, 
erecting and equipping a sub-station, providing meters, &c., Was 
£58,000. The present generating stations in Water Street, Dale 
End, and Parker Street, would be working at their full capacity in 
1903. There was not sufficient land at those stations for the exten- 
sion of the works. For the purchase money of the land, £25,174, he 
asked 60 years, for the erection of buildings, architects’ commission, 
&c., £73,946, he asked 30 years, and for the machinery and apparatus, 


£152,854, he asked 20 years. Mr. Vaudrey, the city electrical engi- 


neer, gave evidence in respect of the scheme. 


. Blackburn.—As the result of a fierce debate on the 
subject, some members favouring higk speed and others low speed’ 
engines, the Electricity and Tramways Committee consented, some 


months ago, to refer the whole of the tenders received, numbering 
over 200, to an independent expert. The Committee, on the advice 


of its engineer, Mr. A. T. Giles, favoured the use of engines of 


moderate speed. On the nomination of Mr. Hawksley, pre- 
sident of the Institution of Civil Engineers, Prof. Kennedy 
agreed to act as adviser. 
engines of 180 revs. per minute. The tenders were for 
engines varying from 90 to between 300 and 400 revs. per minute, 
and the Committee's engineer wasin favour of the type recom- 
mended by Prof. Kennedy. As some six or eight months had 
passed since the tenders were sent in, the Committeee considered 
it desirable to ask two or three of the firms whose tenders were 
selected by Prof. Kennedy as the best to send in freeh tenders, and 
the meeting concurred. The names of the selected firms will nob 
be disclosed at present. 


Blackpool.—Col. A. G. Durnford, R.E., Inspector of the 
L.G.B., held an inquiry last week into an application by the Cor- 

ration for sanction to borrow £14,000 for purposes of electric 
ighting and other loans. There was no opposition. 


Bristol.—The Electrical Committee has accepted the 
tender of the British Insulated Wire Company, Limited, for the 
supply of cable, and the tender of Messrs. Dick, Kerr for the supply. 
of a dynamo at Temple Back. 


Canterbury.—The number of consumers of the electric 
light is now 343, as compared with 259 twelve months ago. The 
revenue account shows a gross surplus for the year of £2,602 6s. 3d., 
against £1,£85 14s. 9d. in 1901. Principal and interest payments 
absorb £1,861 128, leaving, with the balance brought forward last 
year, a sum of £1,150 4s. 8d. to be dealt with. 


Cardiff.—The Western Mail has erected on the roof of 


its premises a 30 ft. staging, surmounted by a signalling arc lamp, 
for the purpose of announcing to residents of the town and 
neighbourhood any important occurrence, such as the declaration of 
peace in South Africa. 


Cheshunt.—Mr. Н. Wall Wilkinson has been instructed 
to prepare a report on electric ligbting for the U.D C. 


Darlington.— The report of the E.L. Committee shows 
that the gross profit for the first year of working has been £3,057 
48. 1d., and the expenditure £1,589, leaving & balance of profit of 
£1,467. Out of that sum £1,377 has been paid in interest upon 
and liquidation of debt, leaving & net balance of £90 1s. 11d. 


Dumfries.—The T.C. has appointed Prof. Capper to 


prepare a report on the installation of electric lighting in 
Dumfries. 


Durham.—As though there were not already sufficient 
municipal trading in the county, a resolution has been passed by 
the County Council to appoint a special committee to investigate 
and report upon the following points:—(1) How far the County of 
Durham is covered by electric supply companies working under 
Acts of Parliament. (2) Inquire as to any special facilities existing 
in the county for generating electricity by waterfalls, &c., and as to 
the practicability of such facilities being employed to advantage in 
the county. (3) Inquire as to the financial results of electric 
schemes undertaken by municipal bodies. (4) Inquire how far it 
would be practicable and wise to develop a scheme for an electric 
supply for the county, or through the medium of Urban and Rural 
Councils, consistent with Acts of Parliament already obtained by 
existing companies. 
up the business of electricity supply. 


Laneaster.— The T.C. is to apply for borrowing powers 


for £25,000 for the extension of the electricity works and tram- 
ways. 


Leeds.— An explosion occurred in the Corporation elec- 
tricity works last weck, owing to the bursting of a superheater. No 
great damage was done, happily. It would be interesting to know 
whether the accident was due to the lack of interlocking vear on 
the valves for flooding the superheater, a danger to which we have 
more than once drawn attention. 


Little Woolton.—The U.D.C. has decided to apply to 


the L. G. B. for sanction to borrow a sum of £6,000 for clectri¢ 
lighting and road improvements. 


London.—CaMBERWELL,.—The town clerk reported that 
the B. of T. had inserted in the prov. electric lighting order a com- 
pulsory purchase clause with respect to the undertakings of other 
companies than the undertaking that was sought to. be acquired. 
It was formally recommended by the Works Committce that the 
application for the order be withdrawn. ‘The recommendation was 
carried, with an amendment to the effect“ that this Council strongly 


His report is in favour of 


It only remains now for Parliament to take 


protests against the insertion of the compulsory clause by the 
Board of Trade.” : * 

IsLINGdTrON.— The M. B. C. is brotesting against the aetion of the 
L.C.C. in requiring a loan of £2,018 for the provision of meter to 
be repaid within ten years. 

GRTENwWICE.— The Royal Hill Lecture Hall, recently: handed 
over to the M.B.C., is to be wired and electrically fitted at an esti- 
mated cost of £290. 

MILE Enp.—The Board of Guardians has come to the singular 
conclusion that failures of the electric lighting of the Workhouse 
only occur ‘when the accumulators are used; and has “therefore 
decided to dispense with them running the dyna wos day (n night 
instead ! 

` Crry.— It is stated that the Corporation has threatened 1 
the lighting of municipal buildings and offices from the City of 
London to the Charing Cross Company, unless the former: "agree to 
a reduction in the prices charged. 


Macclesfield.—Last month the Electricity. Sub-Com 
mittee decided to send a sub- committee to visit several. towns to 
view their electricity arrangements and recommend several names 
from which one might be selected as an expert to advise the Com- 
mittee. The T.C. last week discussed at some length a lighting and 
tramway proposal by private parties to form the Macclesfield Light 
Railways and Electric Lighting Company, and after hearing Mr. 
L. T. Godfrey Evans, the company's engineer, a resolution was 
passed in favour of the scheme. We understand that the gcheme is 
& big one, the idea being to run trams to other towns ir the 
neighbourhood at & cost of about £500,000. 


Pontypridd.—The D.C. recently decided o to take 
energy in bulk from the South Wales Electric Power Distribution 
Company, but to put down its own plant, and Mr. Е. E. Hill, the 
manager of the company, has written to the Council protesting, as 
a ratepayer, against this “entirely needless expenditure.” In 
another letter, Mr. Hill, writing as manager of the company, states 
that he has received instructions on behalf of his company, to 
strongly oppose the Council spending any money on electric plant 
before an inquiry has been held by the L.G.B., and that he is 
writing to the Board on the matter. Mr. Hill has further intimated 
that, as a ratepayer, he will urge the point he has raised in the 
strongest possible form at the inquiry. The reason given by some 
of the Pontypridd Councillors for the stand taken by the Council is, 
that the Council were offered energy at 14d. per unit, but that they 
were advised to refuse it unless they could get it at id. unit, 33 
the Council could make it themselves at 4d. per unit, and that this 
was actually being done at Dudley. The Councillors considered 
that they were bound by the advice of their expert. If this is 
actually the case, the Council is being grossly misled. There is not 
a local authority in the country that generates electricity at 4d. per 
unit for works costs alone. In no case are the total costs below 1d. 
per unit, and in only a few cases are they below 1:54. per tmit, in all 
but one instance thanks to a traction load. It would be interesting 
to learn the source of this “ electrical expert" advice. The merest 
tyro knows that a small municipal works cannot possibly compete 
with a large power scheme in the matter of price. 


Seaford.—The holders of the electric lighting prov. 
order, having failed to get it taken up, have abandoned it. 


South A frica.— According to the B. & S. 4. Error 
Gazette, the reconstituted municipality of Pretoria is beginning to 
get its affairs in order. A large outlay on public improvements, 
including an electric lighting, power and traction installation, will 
soon become necess 

The B.C. of Kimberley has obtained sanction to borrow £10,0 0 
for the extension of the electric lighting system, on thé condition 
that it is first ascertained, by consultation with the directors of the 
De Beers Company, that the latter cannot deliver energy to the 
Council ata lower rate than the Council can produce it for. Should 
the company be able to supply energy on ud vantageous terms, the 
loan will be diverted to cable extension and other works. 

From the same source we learn that a new concern styled the 
Paarl Electric Power Syndicate, Limited, has recently. Беер tloated 
in the Cape Colony, and is seeking Parliamentary sanction to appro- 
priate a number of streams on the Paarl Mountains for the genera- 
tion of electric energy and the supplying of the ашара цу with 
current for lighting, traction and other purposes. 

The T.C. of Bloemfontein proposes to raise a loan of £25, 000 for 
extensions of clectricity works and maing We trust that British 
manufacturers are alive to all these evidences of activity. 


South Wales.—The authorities of Neath, Aberavon and 
Briton Ferry are to be regarded by the South Wales ‘Electrical 
Power Distribution Company as one customer, to take a minimom 
of 150,000 units per annum. — 


Spain.—The Spanish Government is ‘considering an appli- 
cation for a concession to put down a plaut to utilise the water 
power of the Ursalti, in the province of Biscay, in the generation of 
electrical energy for lighting and power purposes in:a number of 
smal towns in the district. a 


——— 


ELECTRIC TRACTION NOTES. 


Aberdeen. —At the Scottish Provisional Order inquiry 
at. present proceeding in Edinburgh — Lord Clifford presiding—tre 
manager of the Great North of Scotland Railway Company, Mr. 
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Wm. Moffat, opposed the Suburban Tramways Order, and, stated 
that since the Aberdeen tramways had become electrified, the com- 
pauy's suburban receipts had dropped 54 per cent., and that they 
(the Railway Company) had carried 165,000 passengers less. 


Alexandra Palace.—The Islington M.B.C. is opposing 
the Middlesex County Council’s application for a light railway 
order, and for powers to erect a generating station on the grounds 
of the Palace, towards the purchase of which the Council paid 
£14,000. | 


Alexandria (Egypt).—The Alexandria Tramway Com- 
pany bas received offers, both good and numerous, from the West- 
inghouse Company, Thomson-Houston Company, of Paris, the 
Allgemeine Gesellschaft, of Berlin, and firms of similar standing. 
The Thomson-Houston Company are reported to have made a firm 
offer to subscribe for 1,500 new sbares of tbe Alexandria and Ramleh 
Railway Company at something between £31 and £33 per share, 
and other firms have shown similar eagerness to provide the money 
required at a good margin over £30. The issue price will, it is 
stated, be £33. Nothing definite, however, has as yet been decided 


upon. 

Ayr.— By a majority of about three to one, the public, 
by plebiscite, have given their vote in favour of the running of cars 
on Sunday. 


Birkenhead.—The Electrical Tramways Committee have 
‘approved of plans for the new offices of the tramways department. 
The offices will be erected at tbe Laird Street depot, and will cost 
about £3,700. The committee have decided that the new track, 
which will double the existing New Ferry route track, shall be 
paved with wood between St. Paul’s Road and the borough 
boundary. A portion of the track in Balls Road is also to be 
doubled at a cost of £1,556. 


Birkdale.—On Saturday last a five minute service of 
the electric cars started to and from London Square, Southport, to 
Birkdale railway station. 


Caleutta.— The experiment of electric cars in Calcutta 
bas proved a conspicuous and undeniable success, and it has become 
quite the fashion for the better classes to take the air at night iu the 
first-class cars on the Kidderpore line. The second-class cars are as 
heavily patronised as usual by the working classes, who have taken 
to the new traction quite naturally. The extension of the system 
wil, we are sure, mark a new era of prosperity for the Calcutta 
Tramways Company.— Indian Engineering. 


Cavehill and Whitewell.—The Belfast Corporation 
on 5th inst., resolved to purchase Cavehill and Whitewell tramway 
or the portion of it running in the borough on terms equivalent to 
those offered by the B.E.T. Company, and to pay the latter the cost 
they have incurred in connection with the matter, and to promotea 
Bill in the next session. The terms, we believe, of the B.E.T. 
Company were to pay the company their capital in £15,000 6 per 
cent. preference shares. On the other hand, the Belfast District Rural 
Council disapproves of the action of the Corporation, and is in favour 
of the British Electric Traction Company securing the line on the 
grounds that the Corporation has shown great laxity in the city 
tramway affairs. 


Cranleigh (Surrey).— The Rural Railway Company, 
Limited, have applied to the Parish Council for consent to promote 
a light railway to connect Ockley, Cranleigh and Midhurst. 


Germany.—A Berlin dispatch to the N.Y. Llectrical 
` World, under date April 9th, says :—Herr von Thielen, the Prussian 
Minister of Public Works, speaking in the Diet to-day on the 
railway Budget, referred to the application of electricity to broad- 
gauge long-distance railways. He reviewed the recent experiments 
-on the Wannsee and Zossen roads, and said that the traffic on the 
- former, which is a Berlin suburban line, has been abandoned 
because electricity as a motive power was twice as expensive as 
steam and less secure from accidents. The insulation was never 
wholly perfect, and he was, therefore, convinced that the high- 
power long train system could not be adopted for general intro- 
‘duction. The Minister said, however, that the authorities were 
negotiating with an electrical company to introduce electrical 
traction on all trains between Grosslichterfelde (seven miles from 
Berlin) aud the capital, with prospects of better success. Referring 
to the single-car experiments on the military road between Berlin 
and Zossen, where a speed of 100 miles an hour was reached, the 
Minister said he hoped for increased speed through the strengthen- 
ing of roadbeds, though he was still doubtful: as to whether high- 
speed electrical traction was profitable. He said it must be con- 
fined to passenger traffic. 


. Glasgow.—Mr. Simpson, who recently brought a suc- 
cessful action against the Corporation for running their cars at an 
' excessive speed, has brought up another action on similar lines. 
- The Sheriff, on: 28th ult., adjourned further hearing of the case to 
May 28th. | e 


. Gloucester.—4A nice little dispute is going on between 
the Gloucester City Council and the county authority over about 
4 miles of road outside the city boundary. The Corporation have 
rerently purchased the city tramways, lock, stock and barrel, for 
£26,000, and are about to go in for a scheme of electric 
traction. ` Mr. Nevins, an American engineer, is also about to con- 
strict a system of electric tramways, connecting Gloucester with 
Cheltenham and Stroud. At present the County Council have 
decided to give Mr. Nevins the right to construct his line over the 


Manchester was inaugurated on Ist iust. 


. studs left alive. 


trouble. 


piece of roadway in question, and have refused to approve of the 
city authority going outside its own boundary. A good deal of 
feeling has been engendered on both sides, and there will evidently 
be a severe struggle for the possession of this strip of roadway. - 


Haslemere—Farnham.—It is suggested in the Farnham, 
Hindhead and Haslemere Herald, May 3rd, that an electric system 
without rails, or pneumatic-tired motor-omnibuses worked from 
au overhead trolley wire, such as is being installed between 
Brunnen, Gersau, Vitznau and Weggis, on the Lake of Lucerne, 
should be constructed between Haslemere and Farnham, connecting 
Shotter Mill, Grayshott, Hindhead, Headley, and Frensham. This 
new mode of communication has been referred to, at times, in our 
‘columns. 


Liverpool.—The Tramways Committee have decided to 
construct the short length of proposed track between Knotty Ash 
aod Old Swan, two suburban districts to the eastward of Liverpool. 
This track which will be about a mile in length as regards single line 
route, will. form an important connection, as it will. connect the 
extensive electric car system of the Liverpool Corporation with 
that of the St. Helens Tramway Company, and will open the way 
for forming the extensive network of connéctions projected under 
the scheme of the South Lancashire Electric Traction and Power 
Company, the construction of whose lines is now proceeding. 
Important possibilities are involved in this series of connections, as 
the Liverpool Docks and many of the manufacturing towns of 
Lancashire will be brought into touch by means of electric tram- 
ways, making the distribution of goods by this means quite feasible. 
Steps are being taken to arrange for the conveyance of goods over 
these lines of tramways. 

It is stated that a motor mail service between Liverpool and 
The mail contract has 
been let to the British Electric Traction Company and sublet to 
the Electric Haulage Company, of Manchester. The total distance 
to be run is 38 miles. 


Maidstone.—The T.C. has decided to apply for an 
order under the Light Railways Act to construct tramways iu the 
borough. : | 


Northumberland.—At the annual meeting of the 
Northumberland County Council, held at. Newcastle-on-Tyne on 
the lat inst., Alderman R. B. Sanderson reported that the Parlia- 
mentary Committee had secured the insertion of a clause in the. 
Northumberland Electric Tramways Bill, insisting on a width of 
17 ft. between the outside rails of tramlines and the boundaries, 
inclusive of footpaths. 


Oldham.—The Corporation tramway scheme is making 
good progress towards its ultimate completion. On Thursday last 
week, Major Druitt, of the B. of T., inspected another of the routes 
which have recently been finished. In. addition to this he also 
inspected two short lengths which had not been completed on his 
recent visit, one having to be reconstructed from a double to a single 
track owing to frontagers' objéctions, and the other delayed through 
the widening of a bridge over thecanal. There is every probability 
of the main route from Hollinwood to Waterhead being completed 
in time for the Whitsuntide holidays. 


Salford.—On Friday last electric cars superseded horse 
traction on the Lower Broughton route at Salford. The effect of 
this is that the last of the horse cars has been seen at Victoria 
Bridge. 


Spain.—Plans are being prepared for the construction of 
an electric tramway to connect the Incio iron ore mines, in the pro- 
vince of Lugo, with the railway system, in order to convey the ore 
rapidly to the port of Vigo. 


Weston-super-Mare.— The new electric tramways here 


were opened for passenger traffic on 5th inst. 


Wolverhampton.—Our local correspondent writes :— 
“The cars on the new Lorain surface-contact system of electric 
traction commenced running on Wednesday in last week, and since 
then they have been well patronised. Just now the town 
is crowded with visitors for the Exhibition, and the service is 
found to be inadequate. Not only are there not a sufficient number 
of cars available, but the stoppages are frequent. Asa consequence, 
numerous brakes are requisitioned for the extra traffic, and corre- 


· spondents are beginning to pour out their troubles in the news- 


papers. Two or three horses have already suffered electric shocks, 
though without fatal results, but what is more serious, several 
pedestrians have been startled by coming in contact with 
Judging by the periodic examinations to 
which they are submitted, these studs seem to be a source of 
In this connection it should be stated that a man is kept 
continually passing over the lines, testing the boxes ; and on Thursday 
last, on theoccasion of the visitofthe Dukeand Duchessof Connaught, 
to open the Exhibition, this man had an amusing experience with 
the crowd. He meanders along the track to ascertain if by chance 
any boxes have been left alive. For this purpose he carries in front 
of him a tray with some delicate instruments, and a couple of canes 
with which to niake the contact. Seeing him pottering about the 
track with his sticks,a sympathetic old lady—taking him for a 
bliud souvenir seller in doubt—pulled him by the coat sleeve and 
whispered in his ear, * Wouldn't you be better on the pavement, my 
good fellow?’ Нег interest was, however, misplaced. Another 
strange feature in connection with this Lorain system is that it 
appears to be necessary to frequently flush the track with water, 
an element which must have an important bearing in estimating 
the merits of this novel mode of traction." 
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ELECTROMOBILE NOTES. 


Ax article on “ The Storage Battery in the Commercial Operation of 
Electric Automobiles,“ by W. H. Palmer, jun., appeared in the 
Electrical World and Engineer, New York, April 12th, 1902. The 
following are interesting extracts from this very valuable and 
ably written paper :— 

In discussing the merits of the various systems of automobile 
propulsion, the electrically-driven vehicle is too frequently dismissed 
with the arbitrary statement that, although ideal in so far as motor 
controlling mechanism, &c., is concerned, it is rendered impracti- 
cable for convenient use by reason of the great weight of the 
necessary storage battery, its unreliability. and the great amount of 
attention which it demands. On the other hand, there are not 
lacking those who maintain that, thanks to the unremitting efforts 
of the past 10 years, the storage battery is, in the special types 
furnished for automobile work, freed to a great extent from these 
objections. 

“ Electric cab service in New York City was inaugurated in the 
spring of 1897, by the Electric Carriage and Wagon Company with 
an equipment of 12 hansoms and one surrey. To-day that service, 
conducted by the New York Transportation Company, has grown to 
such proportions that upwards of 300 vehicles are in daily operation, 
running an average of nearly 5,000 cab-miles per day. 

* That the service performed by these vehicles is successful from 
the point of view of the patrons, is shown by the fact that at rates 
equal to or in excess of the rates charged for the highest class of 
horse livery service, far more applications for service are received 
daily than the company, even with its increased equipment, is able 
to accept. 

" About one and a half batteries are kept in commission for each 
vehicle operated ; of these about two-thirds are at present of the 
Chloride Manchester’ type, and one-third of the ‘Exide’ type, 
both the product of the Electric Storage Battery Company, of 
Philadelphia. | 

“The standard brougham, or hansom, battery of this type consists 
of 44 cells, having three Manchester positive and four Chloride 
negative plates. The weight of the battery complete in the tray, 
with all connecting straps, &c., is 1,790 lbs., and the capacity 
108 ampere-hours at the three-hour rate of 36 amperes. Specific 
gravity of electrolyte, 1,250 when fully charged." 

These batteries were originally furnished with corrugated 
perforated hard rubber separators between the plates, but these were 
found unsatisfactory for various reasons ; one source of trouble was 
the tendency of these separators to flatten and to form pockets 
in which the waste of the active material collected, causing partial 
short-circuits, and weak or “dead cells”; they were replaced by heat- 


Weight. Mean 
bs. volts. 
Chloride Manchester” type of bat- 
tery, 44 cells. Heavy weight and 1,790 84 
low output. 
“Exide” type, 44 cells. Ordinary 
light pasted type with compara- 1,650 87 
tively high output. | 


proof material, but the first cost of these perforated corrugated 
separators, and the breakage on cleaning, was a constant source of 
annoyance and expense, and they were condemned. The Electric 
Storage Company replaced them by grooved wood separators, with- 
out perforations, 4 in. thick, with vertical grooves „ in. deep on 
both sides. The width of the separators is equal to, and the height 
4 in. greater than, the plates. 

These wood separators have proved satisfactory, and, it is stated, 
do not increase the internal resistance of the cell. The 44 cells are 
connected in one series. 

“The weight of a standard brougham, with battery, driver, and 
two passengers, is about 5,300 lbs. Such а vehicle, when in good 
condition, will consume, at the normal running speed, on level 
asphalt, about 50 watt-hours per 1,000 lbs. per mile, or 265 watt- 
hours per vehicle mile. A fair average has been found to be 60 watt- 
hours рег 1,000-1bs. mile—z.¢., 144 watt-hours per ton-mile, English 
—or 318 watt-hours per vehicle mile.” 

“The capacity of the battery at the three-hour rate is, as stated, 
108 ampere-hours. As the average voltage of discharge of 44 cells 
at this rate is about 84 volts, the watt-hour capacity is about 9,072 
watt-hours. The mileage capacity under average conditions will, 
therefore, be 28°5 miles.” | 

The “ Exide ” battery has a perforated negative lead sheet pasted 
on both side with litharge, and is +5 in. thick when finished; the 
positive is of the cage type with vertical ribs pasted and formed, 
and when finished ~, in. thick. The separators are of wood, as in 
the " Chloride Manchester" type, and in addition a plain per- 
forated hard rubber sheet is placed against each side of the positive 
plate; 44 cells are used as before, weighing, complete with tray, 
1,650 lbs., or 140 lbs. less than the “Chloride Manchester“ type. 
The capacity is 156 ampere-hours at the four-hours’ rate of 39 
amperes, voltage 87, watt-hour capacity 13,572 watt-hours, an 
‚ increase of 50 per cent. on the ''Chloride Manchester" type. 
Mileage capacity of vehicle 4277 miles. 

The average life of the“ Exide” battery is stated to be for nega- 
tive plates 6,750 miles, and positives 4,500 ; and the average life of 
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the Chloride Manchester" battery negatives 20,000, and positives 
12,000 miles; or 140 cent. more than that of the “ Exide” 
plates. Cells of the “ Exide” type require cleaning after 1,500 to 
1,800 miles, and the “Chloride Manchester" type after 2,400 to 
2,800 miles (with the corruga‘ed perforated hard rubber separators 
the Chloride batteries had to be cleaned after only 600 to 1,200 
miles). 

A “ Daily Trouble report is given for all the cells :— 

“In the new station, with the better care made possible by 
increased facilities, the number of cases of power exhaustion has 
been reduced to an average during the last nine months of operation 
of only 1°31 per 1,000 vehicle miles. These figures include power 
exhaustion from all causes, and the great majority are due to im- 
properly-oiled bearings, defective motors, snow or mud-covered 
streets, carelessness on the of drivers in wasting power, 
attempts to make abnormally long runs, &c. These figures are 
being improved upon, but already the showing speaks well for the 
batteries, and for the system of charging and caring for them. 

“The good results secured are also undoubtedly due in a great 
measure to the improvemente made in the vehicles, and to the 
efficient administration which prevails in the department responsible 
for their condition. The power consumption has been uced to 
the figures given by the change from pneumatic to solid tires, 
cbanges in the bearings, and a careful treatment of many other 
details. The storage battery is the least variable of the many factors 
involved in electric vehicle operation, yet it is, by the thoughtless, 
the one most frequently blamed in the event of failure. Disregard- 
ing pleasure vehicles suitable only for summer use, over 90 per 
cent. of the vehicles owned are in constant operation, less than 10 

r cent. being the proportion out of commission from day to day 

or repairs of all kinds.” The article concludes, “ So far from being 
an insuperable obstacle to the success of electrically-propelled 
vehicles, the battery is to-day better adapted to its work than some 
other portions of the equipment, and, in point of maintenance 
costs, a smaller factor in the total expense of operation than 

for instance, the rubber tires on the vehicle it runs.” | 

The Americans have succeeded with their electric cab service in 
New York City, under conditions almost identical with those under 
which the London Electric Cab Company failed. 'The batteries 
are as heavy, tbe complete carriage, with passengers, weighs 2 tons 
7 cwt., and there is admitted great wear and tear of the tires, and 
at heavy cost; despite this the New York Transportation Company 
have in five years increased the number of their carriages from 
12 to 300, and their perseverance and business management have 
made their company a success. А 

The comparative results of the use of the two, almost opposite, 
types of batteries, are of great importance, and are given below: 


Watt-hours | 
per 1 Ib. of 
complete cell. 


Car- 
miles one 
charge. 


Capacity 
ampere- 
hours. 


39 156 8:2 


It will be noted that the output per pound of complete battery is 
given as 8'2 watt-hours, as against 12 to 15 watt-hours per Ib. of 
complete battery obtained in this country. i 

The American company started their operations with the heavier 
type of battery, and are apparently superseding them with the 
lighter type. It has been found that the use of a cell of compara- 
tively light weight for great output is more economical in first cost 
and per car-mile, than that of the heavy type. ng 

One extraordinary feature of the results obtained is the long. life 
in hard daily use of the light pasted type, 4,500 car-miles for tbe 
positives; this is equal to over 10,000 ton-miles, and is exceedingly 
good, and promises well for the future of electric cabs, run under 
these almost ideal conditions of management. i 

CorREOTION.—In our Electromobile Notes" of April 25th, i re 
the motor car exhibition, Mr. Oppermann, one!of the exhibitors, was 
inadvertently referred to as Mr. Oppenheimer. c dis 
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TELEGRAPH AND TELEPHONE NOTES 


Delany System.—A New York electrical exchange says 
that the Delany rapid telegraph system, which has been in regular 
operation by the Pennsylvania Railroad between Philadelphia and 
Altoona for the past six months, is to be immediately extended to 
Harrisburg and Pittsburg. The new ap 8 was ordered some 
time ago, and is ready to be installed as soon as the Pitteburg 
station is ready. About 500 messages, equivalent to 1,000 ordinary 
commercial messaces, are sent daily by the Delany method over the 
Philadelphia-Altoona wire, which includes a telephone circuit in 
constant use, without in the least interfering with conversation. 


Scarborough Telephones, — The Corporation Tele- 
phone Sub-committee has decided to apply to the Postmaster- 
General for a licence to establish municipal telephones in the 
district. (Continued on page 777.) 


у: 


N SS А VA „ Мс 


Oo ~ Ҹи МА т 


found that the total 


Vol. 50. No. 1,276, May 9, 1902. ] 


THE ELECTRICAL REVIEW. 778 


THE MANUFACTURE OF GLOW LAMPS. 


How many glow lamps are here in use in the United 
Kingdom ? The question does not admit of a reply which 
can be trusted within any respectable degree of accuracy ; 
From 


but at least we can make an attempt at a solution. 
our statistical tables 
issued early last 
month, it will be 


capacity of the 
electricity supply 
stations at work is 
roughly 400,000 
KW. Assuming 
that 50 8-c.P. lamps 
are installed for 
every kilowatt pro- . 
vided, this corre- 
sponds with an 
equivalent lamp 
connection of 20 
millions, Allowing 
for the facts on the 
one hand that a 
very large рго- 
portion of the 
lamps are of 16 or 
higher candle- 
powers, that motors 
are included in the “equivalent lamp connection," 
and that many stations are by no means so fully 
loaded as their owners would wish, while, on the other 


Get hey 


WINDING THE Raw FILAMENTS ON CARBON BLOCKS. 


hand, no regard is taken in these figures of the enormous 
number of lamps supplied with power from isolated plant, 
we may put the actual number at between 15 and 20 


ITHE LABORATORY (BROOK GREEN Wonks): SQUIRTING THE Raw FILAMENTS. 


millions. We are open to correction at the hands of those 
who prefer to make their own guesses. 

Remembering the enormous capital expended in' gene- 
rating and distributing plant for electric lighting with glow 
lamps—the proportion to be deducted for motors and arc 
lamps being inconsiderable—it is curious ‘how little public 
attention is given 
to the manufacture 
of the lamps, which 
are the very founda- 
tion of the in- 
dustry. Perhaps it 
i8 because the in- 
dividual lamps are 
not in themselves 
imposing or impres- 
sive, unlike the 
generators which 
serve their needs ; 
nevertheless, the 
process of building- 
up a glow lamp 
from the raw 
materials is one of 
the most interest- 
ing and beautiful 
that the electrical 
industry has to 
show. In the fol- 
lowing} pages we 
have endeavoured to place before our readers a detailed 
account of the manufacture of the Robertson lamp, which is 
carried on at the works of the Incandescent Electric Lamp 


SETTING -IN THE CARBONISED FILAMENTS. 


Company, Limited, at Brook Green, Hammersmith, under the 
joint managership of Mr. C. J. Robertson and Mr. C. 


Wilson. 
G 


774 


THE ELECTRICAL REVIEW. 


[Vol. 50. No.-1,276, May 9, 1902. 


Ic is a remarkable fact that the actual processes involved 
in the manufacture are practically identical with those in 
vogue seven years ago, when we gave a brief description of 
the works, which at that time, however, were relatively small 
Then, the 


compared with the present extensive ‘premises. 
annual output was 
but half a million 
lamps; now it is 
more than 25 mil- 
lions per annum, 
and is rapidly in- 
creasing. 

The parchment- 
ised cotton process 
of Swan, formerly 
so popular, has 
given way to the 
solution of cotton 


wool in zinc 
chloride; now 
practically uni- 


versaly in vogue. 
Pure cotton wool 
is employed, and 
is dissolved in a 
hot solution of zinc 
chloride, therelative 
proportions of the 
raw materials, the 
strength of Ше 
solvent, and the 
temperature being 
carefully regulated 
to obtain the best 
results. The рго- 
luct resulting from this process is a dark brown 
viscous fluid. It is highly important that this should be 
entirely free from bubbles; in order to avoid these, the fluid 
is drawn out of the mixing vessel into glass flasks, by pro- 
ducing a partial vacuum in the delivery tubes, air pumps 
being provided for this purpose. А row of flasks, in which 


VIEW or Mountina Room. 


number of tall glass jars, nearly filled with alcohol, are 
surmounted by a system of tubes connected with the tai ks; 
a tube drawn out to form a nozzle with an orifice of definite 
diameter dips into the alcohol in each jar, and the liquid is 
drawn from the tanks and squirted through these nozzles by 
means of com- 
pressed air. The 
effect of the alcohol 
upon the emergent 
liquid is to im- 
mediately solidify 
the latter, so that 
the liquid jet be- 
comes a solid fila- 
nent, which gathers 
in coils at the bot- 
tom of the jar ; so 
regularly does the 
process take place 
that in the ease of 
the thicker fila- 
ments each turn 
lies exactly upon 
the preceding one, 
and a slightly 
conical turret is 
gradually built up, 
forming a remark- 
able and pretty 
object. 

After this process 
the newly - formed 
filamentsare washed 
for a long period 
in trays of running 
water, until every trace of the re-agents employed has been 
removed. 

The next step is to dry the filaments ; for this purpose 
they are loosely wound on drums covered with thick velvet, 
which possesses the double advantage that the long pile 
provides an elastic and yielding bed for the filaments, while 


DETAIL VIEW OF MOUNTING APPARATUS, OPEN. 


? 


the process of extracting air is taking place, тлу be seen in 
the background of our view of the laboratory. 

After standing for some time in the tanks, the liquid is 
converted into solid filaments by a most simple and beautiful 
process, illustrated in the foreground of the same view. А 


PROCESS OF FLASHING THE FILAMENT. 


at the same time it permits of the access of air to all sides of 
them, so as to ensure uniformity in drying, The filaments 
at this stage are uniform, smooth and perfectly cylindrical 
threads, of a yellowish colour (the brown hue disappears at 
the moment of formation of Ше filament when the jet comes 
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in contact with the alcohol) ; the thread is weak, und some- 
what brittle, so that it has to be carefully handled. In 
course of drying the filament diminishes enormously in thick- 
ness—about two-thirds—and shortens also (hence the 
advantage of the velvet covering on the drums). 


APPARATUS FOR FLASHING PROCESS. 


The next process is that of winding the filaments on 
carbon formers, in preparation for carbonisation. This is 
shown in one of our views, "Taking a bunch of cut filaments, 
the operator fixes the ends on the carbon block with melted 
wax; by clever manipulation, the bunch is quickly flattened 
out into a single layer, and is then formed into a horse-shoe 
shape by bending over the rounded edge of the block, or 
into a spiral by taking one or more turns round a carbon rod 
attached to the former, after which the free ends are fastened 
down with wax as at the commencement. Several bands are 
wound on each former in this way. 

The wound formers are then packed in a mass of carbon 
dust in a crucible, which is raised to an intense white heat in 
a furnace, care being, of course, taken to prevent access of 
air to the filaments. After baking for several hours, the 
crucible is slowly cooled—the whole process of carbonisation 
occupying the better part of a day. During the operation, 
a further shrinkage, both in length and diameter, takes place, 
the former being rendered possible by the softening of the 
wax, which allows the ends of the filaments to retract. 

The filaments are now extremely hard and elastic—hard 
enough, in fact, to scratch glass ; they consist of practically 
pure graphite. There are few more remarkable products of 
human handiwork than glow lamp filaments: in purity, 
structure, and shape they are marvellously near perfection, 
and form a striking contrast with the soft white filaments 
from which they are composed. 

The next step is to attach the platinum leading-in wires 
to the ends of the filaments. As is well known, platinum 
is the only metal which has a coefficient of expansion as 
small as that of glass, and its use is, therefore, obligatory in 
order to secure a durable vacuum and to avoid fracture of the 
glass; but it is a very costly material, and therefore the 
wires are, naturally, neither longer nor thicker than required 
to carry the current to the filament. Having been cut in 
short lengths, one end of each wire is flattened in a little 
mill, and the wire is then drawn through a circular die, 

which converts the flattened end into a tube. The filament 
having been cut to length by gauge, each end is inserted into 


one of these tubes, and the latter is flattened so as to grip the 
filament with a pair of forceps, as shown in our view of the 
* setting-in " process. 

Up to this point no tests have been mentioned, as none 
are necessary; but here commences the long series of tests 
of which every lamp and filament has to run the gauntlet— 
indeed, the manufacture of the lamp may almost be called a 
series of tests. The diameter of every filament is now 
measured by means of a simple micrometer, those which 
fail to pass this test being discarded. 

The next process is perhaps the most interesting of all, 
namely, the mounting. One of the greatest obstacles in 
the path of the early lamp makers was the joint between 
the carbon and the platinum, and numerous ingenious devices 
were adopted to effect the junction. The method which has 
proved itself the fittest to survive is the deposition of carbon 
upon the joint, by heating the latter to whiteness in a fluid 
hydro-carbon. This process is in itself a triumph of ingenuity, 
and the result attained by means of it is most admirably 
adapted for its purpose, consisting of a hard, dense sleeve of 
pure carbon, adhering closely to both the platinum wire and 
the carbon filament. Almost any fluid hydro-carbon is 
applicable to the process, whether liquid or gaseous, but the 
best results are obtained with benzine. This is a most in- 
flammable substance, and, although there is no danger во 
long as the white-hot joints are wholly immersed in the 
liquid, there is certain to be a blaze if the heated parts are 
above, or very near, the surface. This was always a grave 
drawback to the use of benzine, until the Robertson Com- 
pany took the matter in hand ; they, however, devised a 
system which meets all objections, and has been specially 
adopted by the inspectors of the London County Council as 
a standard for use in all glow lamp factories under their 
control. 

The ** mounting room " is shown as a whole in one of our 
views, from which it will be seen that the operators work 
at slate benches, which are divided into compartments by 
sheet-iron partitions: In each compartment there is a tank 
about 9 in. deep, and 8 x 4 in. in plan, made of iron, 
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SEALING FILAMENTS IN GLASS BULBS. 


to contain the benzine; this is provided with a hinged 
lid, which can be closed instantly in case of a flare-up, 
so a8 to extinguish the flames. Close against the back of 
the tank is an air duct, through which a constant down 
draught is maintained by means of pumps; by this means 
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the vapour which is conetantly rising from the surface of 
the benzine is removed. Beneath the bench is a system of 
iron pipes connected with each of the benzine tanks: by 


opening a valve at the side of the room, the whole of the . 


tanks can be instantly emptied of their contents, which are 
discharged at a safe place outside the building. The build- 
ing itself in which these operations are carried on is isolated 
from the main buildings, access being gained by a covered 
bridge. Lastly, each of the operators is provided with a 
fireproof apron, which is treated anew every week so as to 
maintain its incombustible qualities unimpaired. 
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PAVILION OF THE HORDER VEREIN. 


made to press lightly against the two legs of the filament a 

short distance from the joints, the legs being supported by a 
corresponding bar at the back; by this means the filament 
is short circuited, the current being confined to the joints, 

Having clamped the filament in position, the operator lowers 

it into the bath of benzine ; a small current is then switched 

on, and brought up to the required strength by means of & 

sliding rheostat, as shown on the left of the view. The 

cess can be watched and regulated throughout ; when it has 

been carried far enough, the operator first cuts off the eur- 

rent, and then removes the filament. The current strength 
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DUSSELDORF EXHIBITION. 


That these precautions are by no means superfluous will 
readily be understood ; that they are effectual may be 
gathered from the fact that though from time to time 
^ flare-ups” occur, there has never been any serious acci- 
dent in connection with this department. 

A separate view is given of one of the benzine tanks, 
showing also the apparatus used for the mounting process. 
This consists of a counterbalanced pivoted lever, which 
carries at the outer end a pair of grips for the platinum 
wires ; the grips are connected with a circuit maintained at 
a suitable voltage. A metal bar is carried on an insulating 
arm, Which is hinged in such a way that the bar can be 


required is considerable, as much as 10 amperes being used 
for an 8-c.P. 200-volt glow lamp; but no ammeter is con- 
sidered necessary, as the current required varies accurding 
to the size of filament, temperature of the bath, &c. | 
The next step is the flashing of the filament. Although 
the carbonised filaments have a hard, smooth surface, and 
are very nearly homogeneous, a still better result can be 
obtained by depositing carbon over the whole length of the 
filament. The deposit has a very low specific resistance, so 
that it can be used as a means of regulating the resistance 
of the filaments; it also gives a very hard surface, of low 
emissivity and greater durability than the unflashed surface. 
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The filament is clamped in terminals on а flat plate, upon 
which a bell glass can be lowered. The air is then removed 
from the interior of the glass by pumps. When a sufficient 
vacuum is attained, benzine vapour is admitted to the 
glass, at a very low pressure, by means of a three-way 
cock, aud the filament is raised to incandescence by passing 
a current through it. During this operation it is viewed 
through a blue-tinted glass, to avoid dazzling the eyes of the 
operator. The latter is able to judge of the effect produced 
by the degree of incandescence, and is also able to make 
actual measurements of the resistance by means of a bridge 
and galvanometer. Thus it is possible to obtain very 
uniform results in candle-power and efficiency. The appa- 
ratus is so designed, with counter-balanced bell-glass, 
switches, rheostats, &c., as to facilitate, as far as possible, the 
carrying out of this important process. As only small 
quantities of inflammable vapour are used, and these are 


under control all the time, practically no danger is attendant . 


upon the process. | 
The filament is now completed, ready for sealing into the 
bulb. 
(To be concluded.) 


THE DÜSSELDORF EXHIBITION. 


Ок Thursday last week this Exhibition of German National 
Industry and Art was formally opened by the Crown Prince. 
Although the Industrial exhibita are limited to the producta 
of the provinces of Rhineland and Westphalia, a splendid 
collection of manufactures has been brought together, illus- 
trating in a striking manner the extraordinary progress which 
has been made by German industry since the Düsseldorf 
Exhibition of 1880. 

Düsseldorf itself is called tbe ** Garden City," and the 
5 5 0 is well bestowed; the beautiful Hofgarten and 
the People's Park are delightful and attractive resorts, and 
at this season. when the foliage is at its freshest and the 
weather is still cool, they are veritable glimpses of fairvland. 
Düsseldorf is noteworthy, too, on the score of its remarkably 
well-organised and comprehensive system of municipal 
government ; parks, theatres, the harbour, tramways, gas, 
water and electricity works, nursing homes, and abattoirs, 
all are owned and controlled by the city authorities, and so 
far as one can see, the result is highly satisfactory. 

The Exhibition grounds, which cover an area twice as 
large as those of the Glasgow Exhibition of 1901, extend 
along the right bank of the Rhine for about 2,000 yds., with 
an average width of 300 yds., and include a large portion of 
thé Hofgarten. The Machinery Hall covers an area of 
5 acres, and consiste of a lofty central bay, 840 ft. long, 
flanked on either side by a smaller bay. The arched roof 
consists of iron and glass, affording excellent lighting ; 
numerous electric cranes, lifting up to 30 tons, serve the 
three bays, and a range of 20 boilers provides a supply of 
steam for the running plant. The Industrial Hall is half as 
large again, and there are numerous pavilions in the 
grounds, the largest of which is that of Messrs. Krupp 
Brothers, containing a magnificent display of guns, armour- 
plate and ammunition, screw propeller shafts, &c. 

The most important electrical exhibit is undoubtedly 
that of the Elektrizitits Aktien-Gesellschaft, vormals W. 
Lahmeyer & Co., of Frankfurt ; apart from their pavilion, 
the company have provided no less than 15 electric gene- 
rators out of 29 used for the supply of electricity for 
lighting and other purposes in the Exhibition. Amongst these 
there is a 330-Kw. 10,000-volt single-phase alternator, 
running at 94 revolutions per minute; a 2,000-Kw. three- 
phase alternator, and several smaller ones, working at 5,000 
and 2,000 volts; and a large number of direct-current 
machines, of which the largest is of 440-KW. capacity. 

The Helios Elektrizitäts A.-G., of Köln-Ehrenfeld, show 
а three-phase 2, 000-volt generator of 1,900-Kw. capacity, 
running at 72 revolutions per minute; the Deutsche 
Elektrizitäts Werke, of Aachen (Garbe, Lahmeyer & Co.) 
have several dynamos and one alternator at work; Mesers. 
Max Schorch & Co., of Rheydt, also show one alternator and 


a number of dynamos, and Messrs. Ernst H. Geist, of 
Köln, exhibit a dynamo and motors. In addition, 
there are several dynamos used for electricity supply by 
exhibitors, apart from the central station plant, and an enor- 
mous number of motors. 

The ruling tendency of the exhibits is towards low speeds 
and horizontal engines — exactly the opposite of the 
Glasgow Exhibition; further, the majority of the 
engines are of the compound tandem type, with one 
crank, direct coupled to the generator. The valve gear 
takes a variety of forms, every maker apparently possessing 
his own special type; trip gears are common, though many 
engines are equipped with simple double-beat valves operated 
by mechanism of the positive-action type. 

Several vertical engines are shown, the finest being the 
8,000-H.P. engine of the Gutehoffnungshiitte, coupled to 
the large Lahmeyer three-phase generator; none of these 
runs at a higher speed than 225 revolutions per minute, and 
all are of the open type. The build of the alternators and 
dynamos is of remarkable uniformity, but little in the way of 
novelty being noticeable. 

The views of some of the features of the Exhibition and 
of the city, which we reproduce on p. 776, will afford an 
indication of the character of the buildings; their contente 
will be dealt with in later issues. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 772.) 
Emden-Vigo Cable.—The working operations of the 


German Marine Telegraph Company, whose general meeting has 
just been held at Cologne under the presidency of the Marquis of 
Tweeddale, were severely prejudiced by the interruptions in the 
Emden-Vigo cable during the past year. The first fault arose on 
January 28th and continued until March 13th, says the Financial 
Times, whilst the second interruption was of shorter duration, 
having extended from November 1st to the 9th of the same month. 
The repair of the cable at the first break occupied a considerable 
time in consequence of the unfavourable weather, and greatly in- 
creased the expenditure. The net profits for 1901 amount to 
£6,189, as compared with £12,058 in the previous year, and the 
dividend declared is at the rate of 3 per cent. as against 5 per cent. 
for 1900. 


German-American Cable.—A daily press telegram 
from Berlin says that the German cable steamer Podbielski has 
received orders to take soundings and measurements in the Atlantic 
Ocean preparatory to laying a new German-American submarine 
cable. 


Manchester Telephones, — At а meeting of the 
Telephones Committee of the Mauchester Corporation held on 
Tuesday, it was decided to recommend the withdrawal of the 
Manchester Telephone Area Bill now before Parliament. 


Southport Telephones.—The Corporation are taking 
steps in regard to municipal telephones. A draft copy of the 
telephone license has been forwarded to the Town Clerk by the 
Postmaster-General, and is now under consideration. The license 
permits the Corporation to include in its telephone area the whole 
of the Ormskirk Union with the exception of Birkdale. 


Swedish Telephones.—A Bill is abont to be laid before 
the Swedish Parliament, states the Britieh Consul (A. 8. MacGregor), 
for the purchase by the State of the rights and stock of the two 


private telephone companies — Allmänna and Bell. The price 
wanted is given as altogether about £711,110. 
Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED. 
Гак» cares - ee June 20, 1899 
Alexandria-Laruaca .. . Jan. 19, 1902 
Pueito Plata-Martinique .. May 6, 1902 


LANDLINES :— 


" Via Hanekin “ on Persian territory .. .. Feb. 94, 1900 .. 
Communication with Baranquilla and Cartagena ee T 
Guanta-Barcelona ‘a 5e << us .. March 17, 1902... oe 
Berlin-Versovic .. T - .. March 31, 1903.. April 2. 
Barcelona-Ciudad Bolivar .. .. March 6, 1902 .. Sa 


Puerto Plata and San Domingo .. April 26, 1902 .. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—June 6th. Motors, pipework, chequer plat- 
ing, &c. See “ Official Notices " to-day. | 
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Bedford. May 17th. Fuel economisers for Corpora- 
tion. See “ Official Notices " April 25th. 


Brighton.—May 19th. Boundary wall and extensions 
to the tramway car sheds for the Corporation. See ''Official 
Notices " May '2nd. 


Brighton.—June 9th. Points, crossings, tie-bars, bolts, 
&c., for the Corporation tramways ; also 300 tons of steel rails. Bee 
B Official Notices " to-day. 


 Bury.—May 20th. Jet condenser and pumps for the 
electricity works. See “Official Notices” May 2nd. 


Coventry.—May 26th. Steam and water pipes and 
accessories. See Official Notices to-day. 


Dartford.—May 10th. 300-xw. steam dynamo, piping, 
and switchboard instruments; Lancashire boiler, feed pump, &c 
See “ Official Notices" April 25th. 


Dublin.—May 13th. Tenders are being invited by the 
Lighting Committee for the construction of a cast-iron subway 
under the Grand Canal Dock near the Victoria Bridge in connection 
with the municipal electricity supply undertaking. 


Dudley.—May 20th. Motors for the E.L. Committee. 
See “ Official Notices” to-day. 


France.—May 15th. The French Post and Telegraph 
authorities in Paris are inviting tenders until 15th inst., for the 
supply of 550 tons of copper wire. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secrefariat d'Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Glamorgan.—May 31st. ^ Electric wiring, &c., for 
Parc Gwyllt and Angelton Asylums, near Bridgend. See ''Official 
Notices " to-day. 


Glasgow.—June 7th. ^ Economiser and condensing 
plants. See “ Official Notices " to-day. 


Govan.—May 27th. Fuse boxes, meters, demand 
indicators, manhole and joint boxes, &c., for 12 months for the 
electricity Cepartment. See “Offcial Notices " to-day. 


. Halesowen.—May 21st. The Council wants offers for 
taking over its electric lighting and light railway powers. See 
“ Official Notices " May 2nd. 


Hungary. — September 1st. The authorities of 
Kolozsvar, in Hungary, want to introduce electricity for lighting 
and power purposes. See “ Official Notices” to-day. 


Iiford.—May 13th. Three 10-H. P. electric motors for 
the U. D. C. electricity department. See Official Notices" Мау 
2nd. 


London, S.W.—July 31st. 
ders for self-propelled lorry (oil). 
25th. 


| Middlesbrough.—The electric wiring of the Large Hall 
at the Royal Exchange. J. M. Bottomley & Son & Welburn, 
architects, 28, Albert Road, Middlesbrough. 


. Oldham.— May 20th. Cables, troughing, bitumen, and 
insulators for the Greenhill station. See " Official Notices " to-day. 


Poplar.— May 28th. Wiring (conduit) and fittings at 
. Union Offices. See Official Notices” to-day. 


Roumania.— May 31st. Tenders are being invited until 
May 31st by the municipal authorities of Calarashi—Stirbeiu for 
the concession for the electric lighting of the town during a period 
of 35 years. 


Swansea,— May 10th. Installation for the Free Library, 
art schools and gallery for the Corporation. See Official Notices“ 
May 2nd. 


. Stockport.—May 21st. Опе water-tube boiler for the 
electricity works at Millgate. See “ Official Notices ” to-day. 


Swindon.—May 14th. Free wiring proposals for the 
Corporation. See ''Official Notices " May 2nd. 


Swindon.—May 19th. 252 accumulator cells and 
accessories for the Corporation electricity works. See “ Official 
Notices" May 2nd. 


Wallasey.—May 17th. The U.D.C. invites tenders for 
the maintenance of the electric installation on their steamers for a 
period of 12 months from July 186 next. Н. W. Cook, Clerk, 
Public Otfices, Egremont, Cheshire. | 

West Пат. — Мау 13th. Steel chimneys, 


engines for induced draught, economisers, &c., 
works. See Official Notices" May 2nd. 


The War Office wants ten- 
See “ОВ іа] Notices" April 


fans and 
for the electricity 


CLOSED. 


Dundee.—The Tramway Committee has considered ten- 
ders for a new triple-expansion engine aud dynamo for the 


electricity station, and has accepted the offer of £6,215 by Messrs. 
Dick, Kerr & Co. 


Falkirk.—The tender of Messrs. Belliss & Morcom, 


Limited, has been accepted for the engines by the above Town 
Council. 


Grimsby.—At a meeting of the T.C. on April 28th, 
the following tenders to the plans and specifications prepared 


by the borough electrical engineer, Mr. W. A. Vignoles, were 
accepted :— 


220-kKw. dynamo, and Belliss engine (98 tenders received), 


British Westinghouse Company, Limited (accepted) . 29,377 
Extension of switchboard, and supply of motor boosters (12 ten- : 
ders received), The Britannia Company, Colchester 
(accepted) .. 
Battery 99 tenders received), Tudor Accumulator Company 
(accepted) . 905 
Condensiue plant, cooling tower, &c. (24 tenders received), 
W. H. Allen & Co, Limited (accepted) 1,748 
Pipework, Sir Hiram Maxim E.E. Company, Limited (accepted) 585 


Water - tube boiler, with Erith underfeed automat'c stoker (7 ten- | 
ders received), Stirling Boiler Company, Limited (accepted) 1,151 


This plant is required to meet the load next winter. On April 
8th the Town Clerk received the sanction of the L G.B. to borrow 


an additional £17,000, £4,100 being for accounts overspent, and 


£12,9(0 for extentions of plant and mains. This 8 8 tha total 
capital expenditure sanctioned by the L. d. B., £72, 


На} fax.— The Electricity Departinent jd accepted 
tenders from the British Thomson-Houston Company, Limited for 
the supply of two 200-K w. rotary converters for £1,304; one high- 
tension switchboard for the sum of £332. Also the tender of the 
British Electric Transformer Manufacturing Company, Limited, for 
the supply of seven 75-Kw. single-phase transformers for the sum 
of £798, subject to the trangformers bei: g made suitable for work 
in conjuaction with the rotary converters and high-tension switch- 
board to be supplied by the British Thomson-Houston Company. 


Heckmondwike.—The following tenders have been 
accepted by the U.D.C. forthe extension of their electric lightiog 
station: — Section A, steam piping, Messrs. Thornton & Crebbin, 
Bradford; Section 0, battery, the Chloride Electrical Syndicate 
Limited, London; Section D, switchbcard, Mr. Bertram Tbomas, 
Manchester ; Section E, condenser, Mesers. Thornton & Crebbin ; 
Section F, cooling tower, the Worthington Pump Company; Section 
G, cables, Messrs. Henley, Limited, London, Further i inquiries are 
to be made by the committee with respect to B, engines and 
dynamos. 


London.—The London County Council received eight 
tenders for the supply of about 48 miles of high-tension cable and 
ten offers for 100 miles of low-tension cable required in the recon- 
struction of the tramways. One of the tenders for the former, and 
two of those for the latter, were not in accordance with the 
specification. The tenders in proper form are given below :— 


Hion-TEN8SION CABLES. 


St. Helens Cable Company . . £31,54 12 6 
Siemens Bros. & Co. (accepted) . 8l 148 17 6 
Western Electric Company . 81,849 18 6 
British Insulated Wire Company - .. 83,371 17 6 
Callender's Cable Company . 84,782 6 8 
W. T, Henley's Telegraph Works Company 84,199 17 8 
Land und See Kabel none Aktien Gesellschaft, 
Cologne.. 2x | 40,464 19 4 
ie even Саа 

St. Helens Cable Company. .. £47,298 5 0 
British Insulated Wire Company (accepted) 49,499 12 6 
Western Electric Company  .. .. 49,964 6 8 

. Biemens Bros. & Co. oe $t T .. 50,528 5 0 
Callender's Cable Company .. 64,208 11 8 
W. T. Henley’s Telegraph Works Company .. 51,303 6 8 · 
Joh son & Philli b6518 8 8 
Land und See Kabel Werke Aktien Gesellschatt 61,478 5 4 


The Highways Committee, in reporting to the Council on 
Tuesday, stated that the lowest tender in each case was that of the 
St. Helens Cable Company. The tenders bad been carefully 
exami ed and the Committee were advised that the most satis- 
factory were that of Messrs. Siemens Bros. for the high-tension 
cables, and that of the British Insulated Wire Company for the low- 
tension mains. The Committee understood that the samples 
submitted by the St. Helens Cable Company were not of an 
entirely satisfactory character for thé purpose for which the cables 
are required, and the company bad not in either case submitted a 
complete tender, certain information having been omitted. The 
times for delivery specified by the British Insulated Wire Company 
and Messrs. Siemens Bros. were quite satisfactory, aud the Com- 
mittee recommended the acceptance of their tenders for low and 
high-tension cables respectively. 

Mr. А. M. Torrance remarked that the St. Helens Cable Company, 
which had submitted the lowest tender in each case, had satis- 
factorily executed work for the Council, and they were willing to 
comply with the requirements of the : ouncil's engineer. The 
difference in the amounts was £2,400, and he hoped the chairman 


. of the committee would give some explanation of the course pro- 


posed to be adopted. 

Mr. J. A. Baker, in reply, stated that the cables of the company 
referred to, were not found to be во satisfactory for the particular 
work required in connection with the tramways as those of the 
Other two firms whose tenders were recommended for acceptance. 
The company had done work for the Council in the lighting of the 
embankment, but in the present case the Committee on the advice 
of Dr. Kennedy and the Council's experts had no option but to 
accept the tenders proposed. Besides, the company had not 
filled up the form of tender with the rutes cf wages. 

The recommendation of the Committee was then carried without 
further discussion. 


— +з тшт —— 
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London.— ISL. INdrox. The Borough Council has 
entrusted Messrs. Rowland Carr & Co., of London, with the supply 
of 72 arc lamp columns required for Highbury arc lighting exten- 
sions. 


Manchester.—Messrs. Higginbottom & Mannock, of 
Gorton, Manchester, are supplying the Manchester Corporation 
with a 20-ton electrically-driven overhead travelling crane for the 
Stuart Street electricity station. 


Morley.—The Corporation has accepted the tender of 
Messrs W. T. Glover & Co., Manchester, for the supply of cable for 
house connections. The tender of the Morlcy Electrical Engineer- 
ing Company for the supply of two electrical exciters for the sum 
of £104 has bcen accepted by the Corporation. 


Salford.—The Howard Conduit Company, Limited, of 
Trafford Park, have received from the Salford Corporation the 
contract for 12 months’ supply of asphalt troughing. 


FORTHCOMING EVENTS. 


Friday, May 9th.—At 7.30 p.m. Institution of Civil Engineers. 
Students’ annual dinner at Restaurant Frascati. 
At 7.30 p m.—National Telephone Company's Dinner at 
the Trocadero Restaurant. 
Saturday, May JOtb.— At 10 a.m. Institution of Junior Engineers, 
Visit to the Great Eastern Railway Works, Stratford. 


At 10 а m. Institution of Electrical Engineers (Students' 
Section). Visit to Messrs. Elliott Bros.“ works at 
Lewisbam. 


At 7.30 p.m. — Electrical Engineers R. E. (Volunteers) 
Cycling Club. Bohemian Concert at headquarters, 
Regency Street, S. W. 
Monday, May 12th. — At 3.30 p.m. Institution of Electrical 
Engineers. Conference at the Society of Arts re 
Factory Act. 
Tuesday, May 13to.—At 8 p.m.’ Institution of Electrical Er gi- 
neers (Glasgow Section). Meeting at the Institution 
of Ergineers and Shipbuilders, 207, Bath Street. 
Wednesday, May 14th.—Royal Society. Annual conversazione. 
At 4 p.m. Institution of Electrical Engineers (Birming- 
i ham Section). Visit to the Corporation Electricity 
Works. At7.30pm. Meeting at the University. 
Thursday, May 15th.—At 8 p.m. The Institution of Electrical 
Engineers. Extraordinary general meeting at the 
Society of Arts. Paper on “ Electrical Traction on 
Steam Railways in Italy," by Prof. C. A. Carus- Wilson. 


° NOTES. 


Electrical Vehicle Trials, — The Sccretary of the 
` Automobile Club has sent usa preliminary notice regarding the 
trials of electric vehicles which are to take place from July 7th— 

12th, 1902. The trials will last five days, and cars may be entered 
in either of the following classes :—(1) Town carriages; (2) country 
carriages weighing over 30 cwt , including accumulators ; (3) country 
carriages weighing under 30 cwt., including accumulators. The 
following routes harc been selected: — (а) London to Brighton, (b) 
Brighton to London, (c) London to Sandown and back, (d) London 
to Windsor and back, (e) London to Ascot and back, (7 ) special 
route for obs?rvations. Special optional routes will te selected for 
town carriages. In order to enable the Trials Committee to make 
efficient arrangements for the charging of cars, manufacturers: f 
electric carriages are requested. to inform the club secretary how 
many cars they propose to enter in the trials, and to state in respect 
to each car: — (a) The charging voltage at the beginning and end of 
charge, (b) the average current during charge, (c) the approximate 
time required for charging. Official entry forms will be issued in 
due course together with full programme of the trials. We may 
mention that statements of the particulars now asked for do not 
biad manufacturers to enter the cars for the trials. 


Electric Train Lighting in Germany.— The minister 
charged with the control of the State railways in Germany recently 
ordered trials to be made with a simplitied system of electric 
illumination. These experiments appear to have given favourable 
results, for on March 21st the system was installed on the train 
leaving Berlin for Sassnitz, and since that date numerous other trains 
have been fitted up with the system. The Centralblatt f. Ac umu- 
lutoren und Elementenkunde of April lst gives no details of the 
apparatus used, but it states that accumulators form an imrortant 
adjunct of the system, We may therefore assume that it is our old 
friend the “Stone” system, modified by the utilisation of accu- 
mulator cells of German manufacture. 


The Institution of Civil Engineers,—<At the annual 
meeting of the Institution of Civil Encinecrs, held on Tuesday 
last week, Mr. Charles Hawksley, President, in the chair, the result 
5f the ballot for the election of officers was declared as follows : — 
President, Mr. J. C. Hawkshaw, M A.; vice-presidents, Sir William 
White, K.C.B., Mr. Е. W. Webb, 'Sir Guildford Molesworth, 
ко LE., aud Sir Alexander Binnie; other members of Council, 
Mr. James Barton i Mr. Horace Bell, Mr. B. Hall Blyth 
(Edinburgh), Mr. Cuthbert A. Brereton, Mr. John Brown (Cape 


. the Tramways and Light R»ilways Association. 


Town), Mr. R. Elliott Cooper, Colonel R. E. B. Crompton, Mr. 
Cecil West Darley, Mr. George F. Deacon, Mr. W. R. Galbraith, 
Mr. E. P. Hannaford (Montreal), Mr. G. H. Hill, Mr. J. C. Inglis, 
Mr. G. R. Jebb (Birmingham), Dr. Alex. B. W. Kennedy, Sir 
William Thomas Lewis (Cardiff), Mr. J. A. McDonald (Derby), Mr. 
William Matthews, C. M. G., Mr. William Shelford, C. M. G., Mr. 
Alexander Siemens, Mr. Henry C. Stanley (Brisbane), Mr. John 
Strain (Glasgow), Mr. John I. Thornycroft, Prof. W. C. Unwin, 
B. Sc, Mr. F. R. Upcott, C. S. I., Sir Leader Williams (Manchester). 


The Light Railways Convention in London. — It has 
been arranged that the Berners Hall, Agricultural Hall. Islington, 
shall be the headquarters of the Tramway and Light Railway Con- 
gress, which will be formally opened on Monday afternoon, June 
30th. The Tramways Exhibition will be opened immediately after 
the opening of the Congress. In the evening of the 30th a reunion 
or conversazione will be held, when those invited will be the joint 
guests of the Union Internationale Permanente de Tramways and of 
On the three fol- 
lowing days, July 1st, 2nd and 3rd, Congress meetings will be held 
at the Berners Hall in the forenoon, and excursions will be made 
in the afternoon. On Friday, the 4th, the Congress will sit until 
they complete their labours, and in the evening & banquet will be 
given by the Association at De Keyser's Hotel. There will be a 
General Committee Room during the Congress at De Keyser's Hotel. 


London County Council.—At a meeting on Tuesday 
the Council decided to lend £2,260 to the Poplar and Stepney Sick 
Asylum Managers for installing the electric light at the asylum. 

The Parliamentary Committee, in reporting on the Council's 
General Powers Bill, referred to the clauses relating to the wiriog 
and fitting of premises for electric lighting. It appeared that a 
question arose on the Bill before it reacbed the Select Committee 
a8 to the provisions proposing to enable local authorities to borrow 
and expend money for these purposes. These powers were sought 
at the request of the Borough Councils, but at the instance of the 
authorities of the House, the provisions were struck out of thé Bill. 

Mr. G. H. Radford, replying to Mr. W. Bruce, who asked the reason 
for the abandonment of the clauses, stated that the provisions were 
prepared at the wish of certain Borough Councils which were 
interested in the matter. The Council supported its case by citing 
instances of a number of other public bodies which had obtained 
private Acts which enabled them to do what the Borough Councils 
desired, and the Committee had done their best to advance the 
proposals. 

T'he Highways Committee ren, inded the Council of the decision 
arrived at last February to acquire certain property at a cost of 
£70,C00. The property, which was, until recently, used by the Gas 
Light and Coke Company, is known as the Pimlico Gasworks, has a 
river frontage of 320 ft.,and is eituated between Grosvenor Road 
and Pulford Street. In the opinion of the tramway manager and 
the electrical engineer, the site was suitable for a power station to 
supply energy for the working of tramways in the western balf of 
the county. The Council’s agent had entered into a formal contract 
for the purchase of the property for £80,000, and subsequently 
assigned the contract to the Council, whose solicitor was now in 
direct communication with the company for the completion of the 
purchase. On the recommendation of the Committee, the Council 
sanctioned a supplementary estimate of £11,000, so as to carry the 
scheme into effect. 

It was decided to enter into a contract with Messrs. J. G. White 
and Co., the contractors for the roadwork, for laying the stoneware 
ducts for the electric cables to be placed within or alongside the 
footpaths near the tracks of the Westminster—Tooting tramways. 
The estimated cost of the works amounted to £10,000, including the 
repaving of the footpaths. 


The Electrical Trades Section of the London 
Chamber of Commerce.—The annual report for the year 1901, 
relating to the work of the Electrical Trade Section of the Chamber 
during that period, states that 18 meetings of the Section and its 
committees were held in connection with & number of important 
questions affecting the electrical industry. The report refers to 
the action of gas and water companies in endeavouring to upset 
the settlement of the joint committee in regard to the question of 
“ earth returns." 

Having regard to the efforts of the gas and water companies to 

disturb this decision, the Section and its committee co-operated 
with the Tramways and Light Railways Association, and organised 
& deputation to Lord Morley, consisting of members of the two 
bodies. There were also in attendance to support the views of the 
traction compauies the town clerks of Dundee and Sbeffield. "This 
deputation put the whole case of the tramway companies before 
Lord Morley, and there is reason to suppose that the lord chairman 
made representations to subsequent committees, since the decisions 
from that time have been sympathetic to the electrical traction 
industry. In the case cf the West London Tramways there was a 
very favourable verdict from traction companies’ point of view. 
The committee of the Section is still taking joint action with the 
Tramways and Light Railway Association on this matter. 
In February the Section appointed au “Electrical Power Mains 
Regulations" Committee which arrived at the conclusion that an 
effort should be made to procure some modification of the oxisting 
Board of Trade regulations, and their views were embodied in a 
letter which was sent to the electrical adviser to the Board of Trade, 
which has already been published in our columns. 

After referring to work done їп connection with the power 
sshemes, the report says that in May the Section appointed a sub- 
committee, consisting of the chairman and Major-General C. E. 
Webter, to represent the views of the Section on Clause 45 of the 
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Factory and Workshops Amendment Bill, wherein it was sought to 
include electrical stations and places where eleotrical energy was 
" transformed " within the scope of the Factory Act as non-textile 
factories. The matter was argued before the Standing Committee 
on Trade by Mr. Seton Karr, M.P., on behalf of the electrical 
industry, and further representations on the subject were addressed 
to Mr. Ritchie by the Section, jointly with the Institution of Elec- 
trical Engineers. The Electrical Section were represented ол the 
Parliamentary Committee of the Manufacturers’ Section, and, as a 
result of their joint efforts, some alteration was effected in the Bill. 
‘The Act as now passed contains the following addition to the list of 
non-textile factories :—“ Electrical stations, that is to say, any 
premises or that part of any premises in which electrical energy is 
generated or transformed for the purpose of supply by way of trade, 
or for the lighting of any street, public place or public building, or 
of any hotel, or of any railway, mine, or other industrial under- 
taking.” The clause is decidedly less objectionable than that 
originally drafted, because, (a) it is clear that it is not intended 


to apply to transformer boxes in streets; (5) only that part of the . 


specified premises where electrical energy is actually generated or 
transformed will come within the Act. 
Other matters considered by the Section included proposed the 
reduction of the maximum price for electrical energy ; interruption 
.of telegraphic communication between London aud the North; 
appointment of the Board of Trade Departmental Committee on 
Light Railway and Tramway Legislation; the agreement between 
the National Telephone Company and the Post Office, &c. 


Conversazione of the Institution of Electrical 
Engineers.—It has now been definitely announced that the Insti- 
tution Conversazione will be held in the Natural History Museum 
on Tuesday, July 1st. In view of the fact that the Tramways and 
Light Railways Congress will then be sitting, and that many of the 
foreign delegates to the Congress are likely to attend the Conver- 
sazione, and that the Incorporated Municipal Electrical Association 
. will also open its Convention in London on the following day, and, 
further, that the date is within & week of the date of the Corona- 
tion, when London is expected to be very full,the Council has 
. decided, by permission of the trustees, to opeu one of the large side 
galleries in addition to the Central Hall of the Museum. The 
Metropolitan District Railway has, we understand, also kindly 
` promised to open the subway from the South Kensington Station 
to the grounds for the benefit of guests travelling by this line. 


Cork Exhibition.—At the Cork Exhibition the electric 

installation is of an extensive nature, practically all the machinery 
throughout the whole buildings being driven by electric power. 
The generating station ie situated in the north-east corner of the 
. Machinery Hall, and comprises two large Lancashire boilers working 
at 160 lbs. pressure, fitted with Meldrum patent automatic Koker 
stokers, and from these steam is conveyed by pipes to Laval steam 
turbines, Robey verticals, and Reavell vertical engines are coupled 
up toelestric generators, The p’escure on the external circuits is 
indicated on a Kelvin illuminated-dial station voltmeter; the board 
was built locally by Messrs. Porte & Co., of Dublin and Cork. The 
general illumination of the buildings is by means of about 100 
enclosed type arc lamps, made by Crompton & Co. The stalls are 
. all being lighted with incandescent lamps, of which there are 
several thousands in use. There are about 50 electrie motors pro- 
. vided for driving the various exhibits requiring power. 

The makers represented are the Brush Company, Crompton & Co., 
British Thomson-Houston Company, British Schuckert Company, 
Verity's (electric motors), Holmes & Co., and the Anglian Company. 
The electrical work in connection with the Cork Exhibition ha« 
been carried out by Messrs. Porte & Co., who are the sole electrical 
contractors, under the personal supervisiou of Mr. F. C. Porte, 
local manager of the firm. The whole of the engineering work has 
been carried out under the supervision of Mr. Cutler, C.E., city 
engineer, assisted by Mr. Nalder, chief engineer to the Cork 
Tramway and Lighting Company. 


Calcium Carbide as an Insectieide.— During the 
past two or three years the vineyards in the well-known district of 
"Beaujolais, in France, have suffered severely from the attacks of 
numerous winged pests, the most important of which is the pyralid 

Aphomia colonella) The destruction became so great that last 
uly a series of experiments was carried out in the Liergues vine- 
yard to see if tbe perfect insects could be caught by means of bright 
ights burning all nigbt. A little apparatus was constructed con- 
sisting of an acetylene generator holding about 6 ounces of 
calcium carbide, over it being a circular metal dish 18 or 20 in. 
in diameter, and over that at a height of 5 to 8 in. a single acetylene 
jet giving a light of about 10 c. p., which the carbide was sufficient 
to supply for six or seven hours. Inthe basin a layer of water 1 in. 
deep was placed, and on that a layer of petroleum or some other 
cheap oil, of which some two to five fluid ounces were required. 
These apparatus were erected at a distance of 150 yds. apart, and 
were set in action at dusk, preferably on dark nights. On the first 
night one lamp caught 4,650 pyralids and 218 odd moths ; while on 
a later occasion when 20 lamps were employed, the catch varied 
from 900 to 5,000 in each; a total of 64,000, or an average of 3,200 
insects per lamp per night. From July 13th to 31st, when the ex- 
iments were stopped, the total take was 170,000, or 940 per 
p-night ; the proportion between the sexes being 42 per cent. of 
females and 58 per cent. of males. On the second and third nights 
(July 14—16th) the females were 59 per cent. and 76 per cent. of 
the take. The expense of the lamps is reported to have been 
8 centimes per night, or 32 centimes per hectare (25 acres). This 
method of destroying insect pests is more efficacious than anything 
which has been tried before ; simple basins of oil have caught many 
moths in the past; but the addition of the acetylene flame makes 


‘the trap far more powerful. The process, however, must be 


at the time when the perfect insects are in existence, and when the 
weather is favourable—say, for about 20 nights in the year. The 
figures given above would have been even more satisfactory had 
the experiments been begun earlier in the season. 


Institution -of Electrical Engineers.—The Dublin 
branch of the Institution has elected the following gentlemen on to 
the Committee for the ensuing session:—Chairman, Mr. J. W. 
Towel; Vice-Chairman, Mr. F. Gill. Committee—Prof. W. F. 
Barrett, F. R. S.; Messrs. W. Brew, W. Brown, A. T. Kinsey, Н. L. 
Edward, C F. Pilditch, A. E. Porte, P. 8. Sheardown, W. Tatlow, 
and Prof. W. E. Thrift. 


Royal Institution.—At Monday's meeting among the 
new members elected were Mr. Carl F. von Siemens, and Mrs. 
C. F. von Siemens. 


Conference with Reference to the Factories and 
Workshops Act, 1901.— The Institution has issued invitations 
for this Conference at 3.30 p.m. on Monday, May 12th, in the rooms of 
the Society of Arts, kindly lent for the occasion. 


Coronation Energy.—West Hartlepool Mr. H. F. 
Fredericks. Replies to questions:—(1) None. (2) Free for one 
night to consumers. (3) No. (4) Municipal buildings, town hall, 
public market, and park entrances. 

An Electrical Vau for the G.P.0.— Mr. Carl 
Oppermann, of Wynnat Street, Clerkenwell, E.C., has lately 


completed an electric delivery van to the order of Messrs. Julius 
Harvey & Co. The vehicle, of which an illustration is given here- 


with, is intended for the G.P.O, and is to be used in the collection 
of letters from street boxes, and the conveyance of the same to the 
sorting office, the carrying capacity being about 10 cwt. The under- 
frame is of tubular construction ; it carries a 3-н.р. electric motor, 
driving the balance-geared counter-shaft by single-reduction spur 


gearing, two side chains conveying the power to the rear road 
wheels. The battery, which is located under the drivers seat, con- 
siste of 40 cells of the new “А B C" accumulators of 160 ampere- 
hour capacity, stated to be sufficient to run the vehicle a dis- 
tance of about 70 miles on one charge. The controller is adapted 
to give three forward speeds, the maximum being about 12 miles 
per hour. The steering is controlled by means of a tiller lever, 
while on the hubs of each of the gear road wheels,are pedal- 
actuated band brakes. 


American Battery Combine.—A Philadelphia dispatch 
to New York Electricity says that a company under the title of 
the Consolidated Storage Battery Company, with a capital of 
$10,000,000, has secured a charter at Trenton, and it is believed that 
it is organised for the purpose of securing control of the various 
storage battery companies. 


Germany.— In connection with the Düsseldorf Inter- 
national Exhibition, an International Navigation Congress is to be 
held in that city from June 29th to July 5th next. Among the 
many papers to be read are one on “ Utilisation of Water-Power at 
Weirs, and one on The Employment of Electricity on Inland 
Waterways and Harbours in Russia.” 


Electric Barges.—There is an effort being made to 
revive the scheme for widening and deepening the Severn and the 
Birmingham and Worcester Canal, so as to form a continuous water 
route for vessels of 300 tons burden from the Midland metropolis 
to the sea. An important feature of the scheme is the proposed 
introduction of steel barges worked by electricity. 
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General Post Office.—Mr. J. Hookey, late engineer- in- 
chief to the Post Office, has been presented with a handsome 
service of silver plate, subscribed for by numerous friends and 
colleagues in the service from which he has lately retired. 


Obituary.—We regret to learn from the B. and S. A. 
Export Gazette of the death, at Kimberley, of Mr. Granville Vines, 
electrical engineer to the Kimberley Corporation. Mr. Vines was 
а valued and frequent contributor to our columns. The cause of death 
was enteric fever. 


Personal.—Among the candidates recommended by the 
Council of the Royal Society for election into the Society, we note 
the names of Mr. John Brown and Mr. Thomas Mather. Mr. Brown 
is distinguished for his studies of the results produced by dissimilar 
subetances on electric currents. Mr. Mather, who has for many 
years occupied the position of chief assistant to Prof. W. E. Ayrton 
in the City and Guilds of London Institute’s Technical Colleges, has 
acquired distinction by virtue of his excellent work in the theory 
and practice of electrical engineering. Combining the qualities of 

instaking, thoroughness, and foresight, with absolute devotion to 

uty regardless of self, Mr. Mather has unobtrusively carried on 
work of abidiug value; probably the narrow moving-coil galvano- 
meter (which he completely re-organised), the universal shunt box, 
and the electrostatic voltmeter, all of which were jointly devised by 
Mr. Mather and Prof. Ayrton, are the best known results of his 
labours. Our congratulations will be echoed by the army of past 
studente who look back with gratitude to their association with Mr. 
Mather. 

Mr. John Roberts, electrical engineer of Johannesburg, was 
lately married at St. Mary's Church there, to Miss Kate Brunkell. 

Mr. F. Harrison, A. M. I. E. E., has resigned his position as works 
manager to Cryselco, Limited, Kempston. 

Mr. S. Thos. Pemberton, late representative for Messrs. John 
Gibbs & Sons, Liverpool, has been appointed representative for 
the Midlands and South Wales for Electromotors, Limited, 
Manchester. 

We learn that Mr. Venning, who has been the chief engineer of 
the steam engineering and central station department of the British 
Thomson-Houston Company, Limited, during the past five years, 
has resigned his position with that company. Не is best known as 
the designer of several of the largest and most important generat- 
ing stations erected during that time, his latest work being in con- 
nection with the plants of the Great Northern and City Railway 
and Chatham Tramways, both of which are nearing completion. 

Mr. Walter Press has been appointed mechanical draughtsman 
in the first class, at a commencing salary of £215 a year, on the 
permanent staff of the head office of the London County Council 
Tramways. There were 56 applicante for the position. 
` From newspaper telegrams, and from the columns of American 
journals, we learn that Lord Kelvin is having a most magnificeut 
reception wherever he appears in the United Btates. The ceremony 
of conferring upon his lordship the degree of LL.D. at Yale 
‘University is reported to have been most impressive. Lord Kelvin 
was expected to set sail for home to-day. 

The Halifax Town Council have appointed Mr. Lionel E. Harvey, 
of Leeds, as superintendent of the tramways overhead construction 
wotk. | 
The chairman of the Bradford Tramways Committee (Mr. Jas. 
Hill), and the general manager (Mr. C. J. Spencer), are at present on 
a tour in the United States to inquire into tramway developments 


Shipley Tramways.—The Shipley tramway was opened 
on May 3rd to run in connection with the line from Bradford to 
Frizinghall. : 


Тһе B.A. Meeting.— This year's British Association 
Congress is to be held at Belfast from September 10th to 17th, 
under the presidency of Prof. James Dewar, F.R.S. Section A 
(Mathematical and Physical Science) will be presided over by 
Prof. J. Purser; G (the Engineering Section) being in the hands of 
Prof. J. Perry. 


Expiring Patent,—It is of interest to point out that 

on the ist inst., Patent No. 6,481, 1888, expired. This was the 

patent taken out by Tesla for the polyphase induction motor. 
Appointment Vacant.— The Victoria Jubilee Insti- 


tute vacancy to which we referred last week, is & Bombay appoint- 
ment, 


THE CENTRAL STATION ENGINEER. 


Tun Cheltenham B.C. has increased the salary of the borough 
electrician, Mr. HAMILTON KILGOUR, from £400 to £500. 

Mr. Ж. T. Зтлмр has been appointed chief assistant to the elec- 
trical engineer at Devonport, at a salary of £130 a year. 


Mr. F. C. Pay, the electrical engineer at Newton Abbot, where 


the Edmundson Corporation, Limited, are about to lay down their 


plant, was presented by the staff and employés at Hammersmith 
Borough Electricity Department with an oak case of drawing 
instruments, &c., on his leaving that place for Newton Abbot. 

On Friday afternoon, 2nd inst., Mr. J. GRAv ScorT was presented 
by the staff of the Corporation electricity department, Leith, with 
a handsome amoker's cabinet, on the occasion of his leaving to take 
up his appointment as borough electrical engineer, Croydon. Mr. A. 
Papen RUTHERFORD, who is to succeed Mr. Scott at Leith, made 


.Lambeth Road, 8.W., civil engineer; H. M. 


the presentation, and in the course of a few remarks, said that he 
hoped Mr. Scott would look upon the gift as а mark of their great 
appreciation of the courtesy he had always shown towards the 
staff. Mr. Scott, in returning thanks, referred to the success of 
the undertaking in Leith, and said that he felt that this success was 
due to a large extent to the hearty co-operation of the members of 
the staff with himself. | 
Recently in Cape Town the Electric and Waterworks Committee 
reported to the Borough Council that they had invited applications, 
both in England and in South Africa, for the position of electrical 
engineer, at a salary of £650 per annum, with free residence, the 
agreement to be for three years. In the result, 73 applications were 
received in London, and nine in Cape Town. After some dis- 
cussion, the matter was put to the ballot, and the Council duly 
elected Mr. W. F. Lona, of Manchester. ска 
The engineering staff and employés of the Glasgow Corporation 
Tranways held a smoking concert on Monday, April 28th, at the 
Bank Restaurant. Mr. WILLIAM CLARE, the engineer-in-chief, pre- 
sided. During the evening Mr. M. B. FiELD made a presentation 
to Mr. J. W. Donnet, the power station superintendent, on the 
occasion of his leaving Glasgow to take up a position as resident 
engineer to the Trafford Park Power and Lighting Supply Company. 
The presentation consisted of & gold watch and chain, and a gold 
bracelet for Mrs. Donnet. | E 


NEW COMPANIES REGISTERED. ~- 


. Electro Voelker Syndicate, Limited (19,551). This company 
was registered on April 25th, with a capital of £5, in £1 shares, to carry on 
the business of sanitary and electrical engineers, gasfitters, &o., and to adopt an 
agreement with A. Manning. The first subscribers (each with one share) are: 
E. B. Morris, The Hawthorns, 54, Pelham Road, S. Wimbledon, 8 W., clerk; 
W. B. Saw, 25, Holwood Road, Bromley, Kent, accountant; J. M. Cook, 46, 
Corrance Road, Brixton, 8.W., clerk; J. R. Beckett, 57, Cambridge Road, 
Ilford, gentleman; Н. E. Hounsell, J.P., 6, Bellefields Koad, Brixton, S. W.; 
Т. J. V. Fielden, Winchester House, Watford, gentleman; and A. Roe, 68, Lin- 
thorpe Road, Stamford Hill, N., gentleman. No initial public issue. The nám- 
ber of directors is not to be less than two nor more than three; the subsoribers 
are to appoint the first. 


Bohm Syndicate, Limited (73,577).—This company was regis- 
tered on April 29th, with a capital of £85,000 in £1 shares, to acquire from 
M. Boyd the benefit of certain existing inventions relating to electric incasi- 
descent lamps, and to carry on the business of electricians, engineers, suppliers 
of electricity for light, heat and power, manufacturers of and dealers 
in electric lamps and apparatus, Ke. The subscribers (each with one 
share) are:—E. Bohm, 46, Clerkenwell Road, E.C., electrician; A. J. Prout 
60, Fore Street, E.C., stockbroker; C. E. Daniel, 48, Athol! Mansions, South 
Cox, 28, Martin's Lane, E.C 
contractor; F. J. Evans, Blue Anchor Tavern, Fenchurch Street, E.C., 
licensed victualler: W. M. Bailey, Woodleigh, Forest Hill, S. E., accountant; 
and M. Boyd, 147, Fenchurch Street, E.C., financial agent. No initial public 
issue. The number of directors is not to be less than two nor more than seven; 
the subscribers are to appoint the first; remuneration, two guineas each per 
board meeting attended (three guineas for the chairman). sig 


Receiver Syndicate, Limited (73,571).—This company was 
registered on April 28th, with a capital of £2,000 in £1 shares, to acquire and 
turn to account patents, concessions» and rights relating to wireless telegraphy 
or telephony and apparatus connected therewith, and to deal in and with ap- 
paratus, machinery, &c. The first subscribers (each with one share) ate: — 
Т. Andrew, 8, Sheen Park, Richmond, gentleman; Е. R. Bristow, Stock Ex- 
change, E.C., stockbroker; К. M. Kerrell, 9, Gracechurch Street, E.C., gentle- 
man; F. A. Jessett, 67, Leadenball Street, E.C., merchant; G. C. A. Kohler, 


74, Wool Exchange, E.C.; merchant; H. Saunders, 8, Great Winchester Street, 


E.C., gentleman; and W. Timbrell, 76, Queen Victoria Street. E.C., journalist. 
No initial public issue. Registered without articles of association. І 


* - 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Morley Electrical Engineering Company, Limited (52,358). 
Ibis company's annua) return was filed on March 10tb, when 1,024 shares 
were taken up out of a nominal capital of £5,000 in 5,000 shares of £1 each; £1 
per share has been called up on each of 504 shares, resulting in the receipt of 
£504; 1,020 shares are considered as fally paid. Mortgages and charges, £1,000. 


London Electric Wire Company, Limited (36,544).—This 
company’s annual return was filed on March 3rd, when 7,512 preference and 
8,295 ordinary shares were taken up out of а nominal capital of £100,000 in 
10,000 preference and 10,000 ordinary shares of £5 each; £5 per share has been 
cailed up on 3,652 preference and 4,435 ordinary shares, resulting in the receipt 
of 440, 485; £38,600 is considered as paid on 8,860 preference and 8,860 ordinary 
Bhares. No mortgages or charges. cow 


Kensington and Knightsbridge Electric Lighting Com- 
pany, Limited (28, 198).— This company’s annual return was filed on March 24th, 
when 21,000 ordinary, 10,000 first preference, and 10,000 second erence 
shares were taken up out of a nominal capital of £350,000 in 50,000 ordinary 
10,000 first preference, and 10,000 second preference shares of £5 each. &$ 
has been called up on each of 15,968 ordinary, 10,000 first preference, and 10,000 
second preference shares, resulting in the receipt of £179,840. £25,160 is con- 
sidered as paid on 5,032 ordinary shares. Debt in respect of mortgages and 
charges, 49, 000. Ditto in respect of debenture stock issued by this company 
in conjunction with the Notting Hill Electric Lighting Company, Limited, 
£115,000. : NP 


Scarborough Electric Supply Company, Limited (37,569). 
This company's annual return was tied on March 9n, when 6,000 shares were 
taken up out of a nominal capital of £100,000 in 10,000 shares of £10 each. £9 

er ahare bas been called up on 5,000and £6 per sbare on 1,000 shares, resulting 
in the receipt of £50,993; £7 remains in arrears. No mortgages or charges. 


Mazarron Electric Light Company, Limited (38,277).—This 
company's annual return was filed on February rd. when 151 preference and 
10,000 ordinary shares were taken up out of а nominal capital of £15,000; in 500 
preference shares of £10 each and 10,000 ordinary shares of EI each. #10 per 
share has been called up on 151 preference, and £1 per share on seven ardin 
shares, resulting in the receipt of £1,517. 9,998 ordinary shares are consid 
as fully paid. Mortgages and charges, £820, 
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Northampton Electric Light and Power Company, Limited 


28,640).—Particulars of registered mortgages and charges: 
| 
Dates of | Amount 
resolution Dates and’ 
3 creating amounts of уе Trustees. ' gredi ced 
secured. series of issues. gea, E 
debentures. | s 
| 1901. | 
£8,600. Deco. 6, 1898, March 8, 45,000. The under“ None. £3,600. 
and | taking and 
Mar. 8, 1891. | property of 
| the com- 
| pany, pre- 
sent and 
future, in- 
cluding | 
uncalled 
capital. | 
Not exceed- June3, 1896. April 15, £700. itto. | None. £19,£00, 
ing two- July 1, 4200 | 
thirds of| Aug. 81, £200 
the sub- Sept. 28, £1,800 
scribed Oct. 11, £760. | | 
cap tal for Oct. 25, £1,000 | | 
the time | Nov. 28, £450. | | 
being. Dec. 31, £400. | 
| 1902. 
| Feb. 15, £1,450, | 
| March 8, £450. | | 


St. James's and Pall Mall Electric Light Companr, Limited 
(20,015).— This company's annual return was fil on March 20th, when the 
entire capitalof £300,000 in 20,000 preference shares and 40,000 ordinary shares 
of £5 each had been taken up. 45 per share has been called up on 20,000 
33 and 89,650 ordinary sbares, resulting in the receipt of £298,250. 

1,750 is considered as paid on 350 ordinary shares. Mortgages and charges 
£150,000 (£3 per cent. debenture stock). 


Pontypool Electric Light and Power Company, Limited 
(86.109).—' This company's annual return was filed on April &th, when 1,143 
shares were taken up out of a nominal capital of £10,000 in 2,000 shares of £5 
each; £5 per share has been ca'led up on 669 and £4 per share on 474 shares, 
resulting in receipt of £5,241. Mortgages and charges, £5,000. А 


Notting Hill Electric Lightin Company, Limited (25,921). 
—This company's annual return was filed on April I1th, when 10,852 ordinary, 
2,998 ordinary preference and 550 founders’ shares were taken up out of a 
nominal capi of £200,000 in 16,452 ordinary, 2,998 ordinary preference and 
550 founders’ shares of £10 each; £144,000 has been recefved. Mortgages and 
charges, £50,000. Ditto, issued jointly by this company and the Kensington and 
Knightsbridge Electrie Lighting Company, Limited, £115,000. 


CITY NOTES. 


Calcutta Electric Supply Corporation. 


Cor. A. J. FirLGATE, К.Е. (Chairman), presided on Thursday last 
week at Winchester House over the 5th annusl meeting of the 
above company, and in moving the adoption of the report, said that 
the business continued to grow at a more rapid rate than they ever 
expected, and was apparently likely to continue to largely expand. 
In:order to meet this expansion they had had to incur considerable 
expenditure, and their commitments for further outlay were also 
considerable. During the last year they expended £63,372, and 
the total capital outlay at the close of the year reached £180,639. 
They had expended £4,038 on land and buildings, chiefly in 
connection with the new station at Alipore; £12,067 under 
machinery and tools; this included two Babcock and Wilcox 


boilers, one 225-kw. steam dynamo, two 38-Kw. sets for Alipore, 


extensions of steam pipes and switchboard, and two Green’s fuel 
economisers. With regard to the £37,022 on mains, it was difficult 
to describe the outlay under this head. It consisted of large 
consignments of Callender’s cable of various sizes, overhead bare 
copper, posts, &c., aud the cost of placing these materials in 
position. The total length of mains laid at the end of the year 
was:— Underground feeders and distribution mains 224 miles, 
overhead feeders and distribution mains, 234 miles, altogether 46 
miles of mains. At the end of 1900 they had 26 miles of mains, so 
it would be seen they had added 20 miles of feeders and distribu- 
tion mains to their system during the year. These were large 
fipures but they were fully justified by their progress, and they 
were sending out a considerable further addition of mains 
material. They had expended £5,218 on meters due to 
the number of installations having increased from 488 to 
880, and the outlay on fans had been £2,740. Their present plant 
at Emambagh Lane was: two 38 Kw. sets, and three 225-кү. sets, 
and they had under supply, one 228-K W. set, and two 750-Kw. sets. 
At Alipore they had two 38-KW. sets, and two 115-Kw. sets removed 
from Emambagh Lane, and had under supply for this station two 
228-xw. sets. The Alipore station commenced to supply electricity 
on March Ist, and it was expected that this station would add con- 
siderably to the business, and would also help in strengthening 
supply at the Southern end of the district they had hitherto dealt 
with from Emambagh Lane. It seemed probable that the growth 
of the business would soon necessitate the building of a third station 
at the north end of the City, and their agents were now looking 
out for a suitable site. If they obtained the order for supplying 
Howrah, this might ertail the erection of a fourth station on the 
Western side of the Hoogley. They were receiving frequent de- 
mands for further extensions of maius to meet new customers, and 
had large supplies of cable nnder order. This all meant con- 
siderable outlay of fresh capital, but the demands were carefully 
investigated by their agents in India and by the board in London, 
and they had every confidence that the additional outlay would 
prove remunerative and help them to pay satisfactory dividends. 


dum. 


-— 


During the past year they found themselves obliged to issue 10,000 
new shares at a price of £6 each, and the premium on this issue, 
£10,000, had been added to the reserve fund, which now stood at 
£15,000. With the £2,500 set aside last year for depreciation and 
renewals, they had started a renewal fund account, against which 
the expenditure on repairs and maintenance, as well as the outia 
ou spare parts of machinery, would be charged. They had added 
this account a further sum of £5,000, and had debited against this 
the outlay during 1901; £700 of this outlay represented the value 
of spare parts of machinery, a large portion of which was in store 
ready for any emergency. The net result was that they now had 
£5,590 at the credit of the account, and the total amount of the two 
reserve funds was £20,590. "The units sold during the year reached 
962,958, compared with 412,950 in 1900, a satisfactory increase. 
They received 562 applications for current, compared with 4i5in 
the previous year, and the lamps and motors connected to the 
system at the end of December amounted to an equivalent of 58,234 
8-C. P. lamps, against 28,748 at thecloseof 1900. This large increase, no 
doubt, was in some measure due to the revised scale of rebates 
introduced last y ear, which placed large consumers on more favoursble 
terms, and they believed the course they had adopted would bring 
them increased work. The gross revenue for the year had amounted 
to £23,248 as compared with £11,147 in 1900. The expenditure in 
the year reached £14,602, including the sum already alluded to of 
£5,000 for maintenance and renewals, against £8,252, which 
included £2,500 set aside for maintenance and renewals in 1900. 
They proposed to pay a fival dividend for the half year at the 
rate of 7 per cent. per annum, making, with the interim dividend, 
6 per cent. for the year, and carry the balance, £392, forward. 
had had some trouble during the year by the breaking down of some 
of their underground mains. After considerable discussion Messrs. 
Callender agreed to send out Mr. James Callender to investigate the 
cause of the failures, and about the same time the directors availed 
themselves of the services of Mr. A. H. Preece, who was then in India, 
to report generally on the company’s system, and also to investigate 
the cause of the failures in the mains. The reports as to the causes 
of the breakdowus were still under the consideration of the experts 
but there was little doubt that the result of the investigations would 
place matters on a better footing. There was, however, no mannet 
of doubt tbat the climate of Calcutta, and the heavy storms 
experienced there, must tend to make it more difficult to keep 
works like theirs in proper order than was the case in 
connection with similar undertakings in England. Не had 
no doubt, however, that means would be found to meet 
such difficulties. Mr. Preece's general report ou their 
system was satisfactory, and he spoke in high terms of the staff 
The reports they received each mailof fresh applications for supply 
were most encouraging. The use of fans had largely increased, and 
fans were reported to have been imported in large numbers for the 
present season. Attention was also being given to driving swing- 
ing punkabs mechanically by electricity. It was believed that this 
method would be adopted in some of the offices. Their 
agents had been in treaty with the Eastern Bengal State Railway 
for supplying the station and offices at Sealdah, and a considerable 
day load was expected for working electric eranes and motors in 
the Port Commissioners’ tea warehouse. Everything pointed to 
their having a large increase in the business in the immediate 
future, and to meet this they must be prepared to expend a con- 
siderable amount of capital. From January Ist up to April ith the 
lamps and motors on the system showed an increase of the equiva- 
lent of 8,020 8-с.р. lamps, while the increase in the same period of 
last year was 7,106 8-c.P. lamps. Further, the units delivered to 
customers this year up to that date amounted to 266,333, against 
160,548 up to April 1st, 1901. 
Mr E. Bourxois, M.P., seconded the motion, and it was agreed 
to. | 


Submarine Cables Trust, 


THe MARQUIS or TwEEDDALE presided at the annual meeting of 
certificate holders, held on Tuesday, May 6th, at Electrs House, 
Moorgate, E.C.,the new offices of the cable companies. He moved 
the adoption of the following report :— 

The accounts for the financial year, to April 15th,.1902, are submitted here- 
with. The revenue for this period amounted to £24,615 Os. Ad., and the expenses 
to £1,250 19s. 4d., leaving a balance of £23,364 1s.; to which is added the sum of 
£44 9s. 5d., brought forward from the last account, making an available balance 
of £23,408 10s. £d. After providing £19,725 to meet payment of the coupons, the 
sum of-£ ,611 19s. has been transferred to the redemption fund, leaving à 
balance of £71 11s. 5d. to be carried forward to the next account. In accordance 
with the terms of the trust deed 31 certificates have been redeemed, since thé 
last report, by the purchase in the open market, costing £3,611 19s. as abore. 
The trustees much regret to report the death of their colleague, the late 
Clement 8. Colviu, Esq., wh.ch took place at Cintra, near Lisbon, in August last. 

After the chairman had made a few observations regarding 
the business of the trast, Sir J. Denison Pender seconded the 
adoption of the report, which was carried unanimously, and the 
auditors were re-elected. 


West Coast of America Telegraph Company, 


Sir J. D. PEN DER presided on Tuesday at the meeting held at Electra 
House, E.C., and in moving the adoption of the report, said that the 
accounts for the past few years showed that there had been a steady 
increase in the company’s receipts, though the increase of 1901 over 
1900 had not been in the same ratio as in former years, but that 
was not through any loss of traffic, it was accounted for by the re- 
ductions in April last year. The working expenses were very much 
the same for both years. As to cable interruptions the Molendo 
cable was down from June ard to June 9th, and the Arica cable 
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from September 14th to September 29th. The cost of cable repairs 


had been pretty much the same. Fourteen knots of cable had to be 
put into the Arica cable їп November, and as they worked pretty 
well from hand to mouth to keep down expenses, they had after- 
wards to replenish their stock of cable there. He was in hopes 
that he would be able to say that the ship had not been called 
upon for any work this year up to the present date, but a message 
had come that very morning to say that the Moleudo-Arica cable 
was interrupted, aud that the ship had already left for ita repair. 
The dinerence between receipts and expenses was £9,672; deben- 
‘ture interest took £6,000, income bonds £800 for interest, and 
£1,500 had been placed to general reserve. . They had also placed 
.£1,000 to maintenauce ship’s reserve fund. ‘The ship stood on the 
books at £10,000, which they cousidered a full value for her, there- 
fore, instead of writing down that amount, they had put the sum of 
1,000 to reduce the value of the ship and also to be used in case 
of any special expenditure for maintenance. The £1,500 was the 
starting of a general reserve, to which he hoped they would be able 
to add every ycar, to replace the cables as they became too old to 
work. 
. The motion was adopted, and the retiring director and auditors 
having been re-elected, the meeting closed with a vote of thauks to 
the board and staff. | 


.é 


Castner-Kellner Alkali Company. 


THE report for the year ended March 31st states that the net profit 
is E68, 319; to this has to be added the amouat brought forward, 
making a total of £70,586. The directors recommend that £15,000 

be appropriated to depreciation reserve, increasing that accouut to 

40,000; that the whole of the amount standing to suspense account 
(law suits), £6,102, and £4,938, expenses and costs of amalgamation, 
together £11,040, be written off; and that a dividend at the rate of 
8 per cent. per annum be paid for the six months ended March 3ist, 
making, with the interim dividend paid in November last, 6 per сеш. 
for the year, leaving £6,589 to be carried forward. 


Western Telegraph Company. 


THE directors’ report for the balf-year ended December 81+, 1921, 
to be submitted to the meeting, May 14th, reads as follows :— 


The directors submit the annexed accounts and balance-sheet for the half- 
year ended December 81st, 1901. The revenue for this period amounted to 
£221,512 9s. Id., and the working expenses to £101,002 19s. 4d. After providing 
£9,576 8s. 10d. for debentu e iuterest and sinking fund, and £4,391 19s. 2d. for 
income-tax, there remains а bala:.ce of £106,541 68. 9d.; to this is added the sum 
of £8,368 lis. 9d. brought forward from June 30th last, making a total of 
£109,910 1s. 6d. First and second interim dividends, amounting to 262,879 have 
been paid, and after transferring £40,' 00 to the general reserve fund, and £2,000 
to the maintenance sbip's reserve fund, there remains а balance of £5,531 1s. 6d. 
which is carried forward to the 1.ext account. Tne revenne includes £11,838 
118. 6d. dividends upon the company’s investments in o hee telegraph com- 
panies. 1 he International Telegraph Conference which was to have been held 
in London this month has been posu o1ed until next year. Important renewals 
of the Para-Maranham and Pernambuco-Rio No. 1 cables w. re arranged for last 

, &utumn and have been completed during the current half-year. The cost of the 
new cable (£52,368) for these ри ро-ев is charged against the general reserve 
fund in the accounts now submitted. 


West India and Panama Telegraph Company. 


THE directors’ report for the half-year enced December 31:6, 
to be submitted at the meeting on May 14th, reads as follows :— 


The directors submit the accounts for the six months ended December Sist, 
1901. The amount of credit of revenue is £25,748 165., against £24,900 0s. d. for 
the corresponding half-year of 1900. The expenses have been 419, 36 14s. 8d., 
against £20.962 14s. Id., leavi ga balance of £5,447 1s. 4d, to which is added 
£2,529 5s. 5d. interest on investment», and £6,512 6s., brought from last account, 
making a total of £14,448 17s. 9d. with which it is supposed to deal as follows — 


Payment of 6s. per share on account of arrears of dividend 


on the first preference shares... ws y .. £10,868 18 0 
Balance to account half-year's account . 4,079 14 9 
£14,448 12 9 


This will leave in arrear the dividend on the first preference shares for the 
six months ended December 81st, and 18 months’ dividend to the same date on 
the second preference shares. As compared with the corresponding period of 
1900 there has been an increase in revenue of £943 15s. 11d., and a decrease in 
expenditnreof £1,125 19s. 5d. The International Conference recent:y held in 
Brus-els has decided, subjectto ratification by the Powers concerned, to abolish 
loreign sugar buunties on September Ist, 1903. The abo ition of these bounties 
‘is ca culated to be very beneficial to all West India interests. The company's 
appeal to the House of Lords in the ac ion brought against it by the Cuba Sub- 
marine Telegraph Com; any is expected to be heard in the course of current 
year. 


Prospectuses, 


THE Bournemouth and Poole Electricity Supply has this week been 
before the public with an issue of 7,500 6 per cent. cumulative 
second prefereu.ce shares of £10 each. The shares were offered by 
the Elcctric and General Investment Company, Limited, at a 
premium of £1 per share. ‘The issue was made to provide funds for 
the further development of the business and to repay borrowed 
monies. 


The subscription list was to close yesterday, Thursday, in an issue 
. of 200,000 £5 preference shares at par in the Dunderland Iron Ore 
Company, Limited, which has been formed with a nominal capital 
of £2,000,000 to acquire and work extensive deposits of iron ore in 
Norway. Mr. Edison’s magnetic separating treatment is to Le 
employed, and a set of this machiuery is said to be open to view at 
Balham, London, S W., on application to the secretary of the 
compauy. Mr. Edison, Lord Kelvin, Prof. Hy. Louis, ot Newcastle, 
and Mr. J. E. Stead, F. I. C., are the company’s technical advisers. 


. Kidderminster and District Electric Light and 
MEE Traetion Company. | 
Mz. W. L. Manaen presided over the fourth annual gencral meeting 


of the above company held at Donington House on Thursday 
afternoon, and in moving the adoption of the report, first referred to 


the death of Mr. D. F. Sugrue, who, he said, had done a great deal 
of work during his lifetime in connection with tramways matters. 
The company possessed powers authorising the general supply of 
electricity for lighting, power and other purposes in the borough of 
Kidderminster Тһе supply in the towa was inaugurated in August, 
1900. The company also held the share capital from the Kidderminster 
and Stourport Electric Tramway Compauy. Powers had been 


‘acquired for the extension of the tramways from the Kidderminster 


terminus through the town to the neighbouriag borough of Bewdley, 
aud on comp'etion of this work the total length of the tramways in 
the town and district would be increased to close on 9 miles. The 
whole of the system would be operated from tue present main power 
station at Kidderminster. Substantial progress had been made ia 
both departments of the company’s business during the past 12 
mouths, aud a number of important changes were shown in the items 
in the accounts. Taking, in the firet place, the electric supply 
department of the company's business, which only commenced 
to connect consumers in the autumn of the previous year, the 
receipts from sale of current amounted to £2,747, as compared with 
£182 for the four mouths of 1900 during which the supply was 
available. At the preseut time the number of private consumers 
represented a demaud upon the plant equivalent to 7,628 lamps of 
8 СР., as compared with 5,760 12 months ago. While this might 
be taken as equal to the norwal rate of progress in the first year of 
electric supply business, they felt justified in lookiug forward to 
more rapid growth in the future. It would be seen from the capital 
account that they rad expeaded 415, 148 during the year, 
including £9,893 on new machinery. In the report for 
1900 it was announced tLat this expenditure had been rendered 
necessary by the growing demand for current for power purposes, 
which was always a most desirable feature of an electric supply 
business. Kidderminster was a maovfacturing towa, and they were 
doing their best to bring the benetit of electric power driviag to the 
notice of the manufacturers, and were offering facilities in the way 
of letting motors on hire or on the system of hire purchase. In 
America and Germany where the legislative restrictions were not so 
severe, electricity was largely used by manufacturers, and there was 
reason to believe its use had materially assisted them in competing 
with England. Those connected with the electrical industry had 
been working for years to remove the restrictions, and he began to 
hope they would be successful, and that their business would gain 
an impetus by the removal of these restrictions. On the other side 
of the capital account, an addition cf £17,00) appeared іа the item 
of ordinary shares, raising the total capital to £77,000. Of that 
amount £56,000—roughly, about two-thirds— was invested ia the 
Kidderminster and Stourport Electric Tramway Company, from 
which they received in divid^uds £2,240, as compared with £1,540 
іа the previous year. Tuis improvement was contributed to by 
greater economy in working, the proportion of expenses to receipts 
beiug reduced from 65 to 58 per cent. Theroute mileage remained 
at the same figure, but the Bewdley extension would very nearly 
double the length of the line, and would enable them to serve a 
population of about 45,000, favourably distributed for tramway 
business. The gross reccipts from all sources, including the sum 
brought forward from the previous year's account, amounted to 
£5,919, as against £2,924 in 1900. The expenses were relatively 
larger, owing to the expansion of the business, but not pro- 
portionately larger, and the net profit of £2,339 compared favourably 
with £2,157 last year. They paid the full prefereace dividend of 
5 fer cent, and a divideud onthe ordinary shares of 2 per cent. 
Without wishing to indulge ia prophecy, he belicved that next 
year the ordinary dividend would be larger. | 

Mr. J. S. RAWORTH teconded the motion, and it was agreed to 
without discussion. 


New General Traction Company. 


THE report of this company, for the year ended March 23rd last, to 
be preseuted at the meeting on the 12th iust., states that the gross 
protits for the year were £53,064, after deducting £7,335,1he amount 
of general expens в, salaries, directors’ fees, interest on loans and 
legal expenses. Five percent. interest ou the company's ontstauding 
mortgage debentures up to March 23rd, amounted to £5,673, leaving 
£47,386. The directors propose to write off £6,694, being the ex- 
penses, including underwriting, of the debenture issue of last July, 
and £166, being the loss in the price of Cons ls sold during the 
year; this leaves a balance of £10,526. To this has to be added 
£41,135 brought forward, making a total profit of £81662. The 
directors recommend that £70,000 be applied to write off the balance 
of goodwill and that the balance, £11,662, be carried forward. 
During the year the directors offered for subscription £:00,000 of 
5 per cent. mortgage debentures, of which £181,3.0 were subscribed. 


Primitiva Gas and Electric Lighting Company of 
Buenos Ayres. 


THE report for 1901, to be presented at the meeting on the 13th 
inst., shows balance of revenue account amounting to £30,144, and 
after deducting interest (which will not be incurred again), London 
expenses, remuneration of local board and income-tax, there remains 
a net profit amounting to £67,305, which, after paying.interest on 
debentures, £14,534, leaves a sum available for dividend of £52,772. 
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Two dividends were paid for the past year of 2s. 6d. each on the 

reference shares, absorbing £40,000, leaving £12,772, which the 
directors propose to carry forward to new account. During the year 
& sum of £45,191 has been expended on capital account on improve- 
ments and extensions of mains, cables, &c., and on new electric 
plant and machinery, which has been rendered necessary in con- 
sequence of the increasing demand for electric lighting. 


Willans & Robinson, Limited. 


À GENEBAL meeting of the holders of the first mortgage debenture 
Stock was held last week at Westminster Palace Hotel, to consider 
an arrangement made between the company, of the one part, and 
Robert 8. McLaren, on behalf of all the holders of the said debenture 
stock, of the other part, for the constitution of a new first mortgage 
debenture stock of the company of £250,000 bearing 4 per cent. 
interest, and for the acceptance by the holders of the existing 
debenture stock of the new debenture stock at the rate of £105 of 
the latter for £100 of the former stock. Mr. Mark Robinson, who 
presided, formally proposed the resolution, which was carried 
unanimously. 


Stock Exchange Notices. — Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to:—British Westinghouse Electric and Manu- 
facturing Company Limited. — £500,000 4 per cent. mortgage 
debenture stock. Electrical Distribution Company, Limited.— 
Ordinary shares of £10 each, fully paid; and 6 per cent. cumulative 
preference shares of 210 each, fully paid. The Committee has 
further been asked to allow the following security to be quoted in 
the official list:— Eastern Telegraph Company, Limited.—Further 
issue of £102,377 4 per cent. mortgage debenture stock. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending May 
2nd were £724; corresponding week last year, £648: increase, £76. Tote! 
to date, £11,871 ; corresponding period last year, 49,955; increase, £1,416. 
Miles of track open, 103. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 


May 8rd were £357; corresponding week last year, £860; decrease, 
e a to date, £4,246; corresponding period last year, £8,950; 
crease, А 


Bristol Tramways and Carriage Company.—The receipte for the week ending 


May 2nd were £4,157: corresponding period last year (visit of Earl Roberts) 
84,494 $ decrease, £891. i 


British Electrio Traction Company.—The following returns are issued of the 
undertakings of tbia company for the week ending April 25th :— 


Aggregate. 


Comparison No. 


with corres- 
Company. Amount ponding week 0. 
of last year, | Weeks. Атоопё.| Ino. or Deo. 
£ t£ |-£ £ +£ — 3 
Devon port? ae 893 — — 1 6,837 — — 
Dudley – Stourbridge 683 86 — 1 10,737 2 008 — 
- Gateshead*  .. ex 691 — — ] 10,482 — — 
Greenock- P¢. Glasgow 450 246 — 1 6,518 8,644 — 
Hartlepool .. ie 262 83 — 1 8 198 287 — 
Kidderminster 103 — 18 | 16: 1,20 141 — 
Merthyr; i id 169 — 78 | 16: 8,182 — 867 
Middleton* .. #7 261 — — 4 806 = = 
Oldham — Ashton 499 — 80 16 7,715 — 1 
Poole} .. ái T 260 11 — 1 8,874 39 — 
Potteries 1,469 67 — 16 23,590 896 — 
Southport .. s 229 78 — 16 2,531 704 — 
South Staffordshire 765 — 8| 16 11.984 595 — 
wansea vs bs 426 35 — 1 6,774 649 — 
aunton* T - 59 — — 15] 904 — — 
Tynemouth$ .. 221 22 15 | 164 | 3,262 144 | — 
Wolverhampton Dist. 118 88 — 164 2,183 1,401 — 


* Not in operation last year. 


t Partly steam. 1 Comparison from April 
6th only. 


$ Comparison from March 18th only, . 


Central London Railway.—The receipts for the week ending May 8rd were 
£6,987 ; corresponding week last year, £6,428; increase, £559. Total 
receipts to date, £119,796; corresponding period last year, £111,024; in- 
crease, £8,772. Miles open, 6. 


Ону and South London Railway.—The recei for the week ending 
ааш were £2,920; oorresponding week last year, £1,£62; increase, 
£1,008. Total receipts to date (18 weeks), £53,157 ; corresponding period lass 
year, £35,836; increase, £17,621. Miles open, 61; last year, 43, 


Dover Corporation Tramways. — The receipts for the week ending May 
8rd were £184 18. 1ld.; corr nding week last year, £199 7s. 10d.; de- 
crease, £15 68. 114. Total to » £8,189 Os. 24d. ; corresponding period 
last year, £3,070 188. 84d.; increase, £118 ба. lld. Miles of track open, 8. 

miles run, 1902, 5,186; 1901, 6,071, Number of oars, 1902, 13; 190], II. 


Dublin United Tramways Company.—The receipta for the week ending May 
2nd were as follows:—D.U.T. Oo., £8.691 128. 5d. ; D. B. D. Co. £798 9s. 118. ; 
total, £4,490 2s. 4d.; corresponding week last year—D.U.1. Co., £3.645 
128. 3d. бвр. cos 81 бв. p à 1 198. Od: decrease, £9 10s. 8d.; 
aggrega ate, 2,422 98. 7d.; last year, £68,924 08. 6d.; in 
£8,498 98. 1d. Mileage worked, 46. : EN ' UTENTE 


Giasgow Corporation Tramways.—For week ending April 26th, £11,941 19s. 8d., 
compared with £10,112 16.. 114. for same period in previous year. Aggregate 
since June Ist, 1901, £554.012 19s. 94., compared with £430,109 19s. 6d. for 
corresponding period in previous year. 


Live 1 Overhead Railway. — The receipts for the week ending May 
4th were £1,399: corresponding week last year, £1,682; decrease, 4288. 
Total to date £25,298; corresponding period last year, £27,551 ; decrease, 
£2,218, Miles open, 6 miles 61 chains. 


BTOCES AND SHARES. 


Wednesday Bvening. 
ALL the markets of the Stock Exchange are wistfully watching 
Vereeniging, and the results of the momentous conference shortly 
to be held at that little place are vainly attempted to be solved in 
every department. The House, as a whole, has set its heart on 
peace. Consols and the gilt-edged department are hard, and that 
notwithstanding the new Indian issue, the wild gambling in the 
New York money market, and a few bear sales. The Lombard 
Street merchants find rates for cash keep low, and are glad to get a 
seventh of the percentage demanded in some New York cases for 
short loans. 

Sympathy with the investment markets is plainly apparent 
amongst electrical supply shares. Prices show small variation, 
although trade is by no means inactive. The fluctuations are really 
confined to a rise of бв. in Edmundson's Preference (replacing the 


fall of last week), and a decline of similar amount in London Electric 


Preference. Metropolitans keep steady at 16; sharp is the issue 
between those who declare that the shares will go to 25, and the more 
prudent who consider the current quotation a very fair one. It is 
needless to remark that the whole question hinges upon the deci- 
sion of the arbitrators in the Marylebone case. Between the two 
millions sterling demanded by the company and the three-quarters 
ofa million offered by the Marylebone people there is ample scope 
for speculation. That some medium price will be fixed is the 
general theory. 

Several additions have recently been made to the number of 
electrical supply shares quoted in the Stock Exchange Official List. 
Westminster new Preference are called 34 to 4 for the £5 sLares 
with only half that amount called up. Charing Cross and Strand 
new Ordinary are 8 to 9, £1 under the price of the senior ahares. 
Central Electric 4 per cent. Debenture stock is negotiable about 
107. In the Provincial section, Bournemouth and Poole are 114 
and 10 for Ordinary and Preference respectively. The company is 
making an issue of new 5 per cent. Preference shares at £11 apiece, 
and the emission will probably be received with thanks. Folke- 
stone Electric Lighting shares are 6, Oxfords 54, and Hove 7j. 
Geing further afield, Calcuttas are quoted at £9 middle, and 
Primitiva Gas and Electric Lighting at 24, for the fully-peid £5 
share. Royal Electric, of Montreal, Debenture stock, stands at 
103; Electric Lighting of Australia, Preference, at 4}, while at 
1024 the 5 per cent. Debenture stock is now ex dividend. 

The famous Welsbach compromise bas failed to advance to any 
extent the company’s securities, the advantages to be gained from 
the cessation of litigation being offset in market opinion by the 
doubt which still hangs tu the principal Welsbach patent, and the 
prospect of vastly increased competition. 

No market is yet made in the shares of the South Wales Power 
Distribution Company, but the Stock Exchange took the prospectus 
rather kindly, recognising the restraint of flamboyant dividend 
expectations in the case of a concern which has all its spurs to win. 
The shares are, of course, a speculation, and one which time alone 
can prove. 

The special settlement of the London United Tramways new 
issues proceeded smoothly enough this week, the Preference 
"making-up" price being 1 premium, 1034 Debentures, and 5231 
for the partly paid. Ini this connection it is amusing to note 
that the London United is making desperate efforts to get revoca- 
tions of their signatures from householders in Barnes who 
petitioned against the company being allowed to bring its trams 
over Hammersmith Bridge. British Electric Tractions are steady, 
and Calcutta Tramsa remarkably good market at 143. 

The telegraph department shows a variety of minor changes, 
which do not exceed a couple of pointe anywhere except as regards 
Submarine Cables Trust certificates, in which flatness is again 
accentuated. Eastern descriptions are irregular, the prior securities 
being harder, while Eastern Ordinary registers a fall of 2. Anglo- 
American Preferred, after being 90 bid, is still a point up on the 
week. Directs are a shade lower, but some of the West India and 
Panama issues have hardened on the assistance which the Govern- 
ment is now according to that distressful isle, Jamaica. Marconi 


sbares are coming down to £3, all support being apparently with- 
drawn. Yet the shares have just been introduced to the Wall 
Street Stock Exchange. 

City & South London stock at 71 is better, the traffics keeping 
very good, while the little snub over the Euston extension is not 
taken seriously. In fact, some in the market seem to think the 
company will be just as well off without the extension. The 
deliberations of the “Tube” Committees now sitting, are without 
any practical influence so far. 

In the Miscellaneous List, Reuter’s moved up 4 on Wednesday, 
but Edison & Swan Debentures are flabbily weak. As a speculative 
investment, these latter will soon be worth buying. Another 
power company is being got ready in Yorkshire, and will probably 
be with us shortly after the Whitsun holidays. 
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SHARE LIST OF ELEOTRICAL COMPANIES.—TELEGEAPH AND TELEPHONE COMPANIES. 
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Do. Deb. Stock Red... 100; .. 4 4 {01 —105 103 —107 ii oes 
Oriental Telephone Blec., Nos. 1 to 171,504, fully peid 115 |6 6 | H— 14 — Ir sae 
Pacific and Buropean Tel, 4 y ^ Guar, Debs., 1 to 20 ee 100 eee oes eee 99 —102 99 —102 sec eee 
Reuters ese eee eee eee eee eee 006 8 5. y 4 b V ec? 6$ — 7 7 — eos TID 
Bubmarine Cables Trust ee ео eee eee eee Cert. eee eee "TI 119 — 1925 110 —120 [E oe 
United River Plate Telephone x. us 5|795| .. " 4$— 6} 423 — bł Ма " 
Do. 5 % Саш. l. pret. Мов. 1—40,000 | 5| .. | | . 4— 5 | 4— 5 |... |... 
Do. a m Ue mr eee sou Btock eee eee eos 102 —105 103 —1C6 "TI eee 
West African Telegraph, 5 Y De 10C | ... - 99 —101 99 —102 ia ees 
West Coast of America, Nos. 1— 30,000 and 58, 001-58, 008 21 eee eee . 1— T€ eee eee 
Do. do. 4 Ф Deks., 1—1,500 500 ges. by Bras, Bub. Tel 100 eee . e 99 —102 99 —102 oes ace 
Western er и Nos. 1— ** 107 7 Ф 113 — 124. 111 — 123 123 | 1113 
Do е Debs. fnd series, 1906 ull 100 eee coe ° 102 —105 102 —105 ee wee 
do. Deb. Stock Rod. eee ene 100 ees II) * 99 —102 99 —102 ove III 
West India and тшш ph ee ese eee e 10 i% eos ee á-— 2 oe TE 
Do. do. do. 6 Oum. let ese 10 eos eee 4 b — 53 54 — 6 5 54 
Do. do. do. 6 Oum. € € 10 eee oes 31— 44 33 = 46 eve ees 
Do do. do. e vas | 1C0 —103 100 —103 103 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. L1 3 sis NS — i— si 
100,000 | ER OMNEM 44%, 1st Deb. Btock, Prov. Gerta, 100 DAE Td 100 —104  |100 —104 ; 
20,000 Do. do. 7 95 Cum. Pret... b eae TT) m 9 — 94 9 — 94 
50,000 | Oharing Cross and Strand Electricity Suppl «i .|,51925,|9 25, 1075 | 9 — 10 9 — 10 95) 90; 
50,000 ° до. % Oum. 5 eee eee eee тт 58 54— 53 ee 
2995 UAE i do. 8 . Deb. Stock Red. 0 6 ix P 105 —107 |105 —107 к 
000 ectricity Bupp Dee [T eee ооч СТІ) 5 4 54— b 51— 52 
150,000; Do. do. Deb. Btock Red. eee Stock eee 110 —113 110 —113 eee 
70,579 | City of London Electric Lighting, 40,001—110,579... | 10 | 4 @ о i' 5 % 8 — 8— 9 83 
40,000 Do. : Oum. Pref., 1 ,000 . 10 | 6 6 12 — 13 12 — 13 ese 
400,0001 Do. Deb. Stock, Scrip. (iss. at £115) all paid Hr ocu 123 —128 123 —128. | .. 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 103 —106 103 —106 1043 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 10 4 t% 8 — 9 8— 9 |... 
20,000 Ро. до. do. 69 Pref, 40,061—60,000 | 10 | 6 12 — 13 |12— 13. | 12, 
400,000: Do. 41 % Deb. Stock, Prov. Certa all paid) Rd. es] eee . |107 —110 |107 —110 sa 
85,500 ! Edmundson's Elec. Corp., Ord. Shares T ees T" 5|69% 7 Ф e 61— 64 |'61— 62 Gis) 6$ 
20,000 Do. do. 6 % Cum. Pref. es]. case oen haee. |... Mem Giza) 6— Ө | бу 
ye T Р ма а lst пори Btock. soe | 100 11 ix " 107 —110 |107 —110 - . 
cosingion эл Krish ridge Electric, Ord. — ... 5 | 11% | 12% | 10% |10 —11 10 — 11 
90,000 do. 4 T Deb. Stock T vee .. |101 —104 101 —104 - 
110,000 Pid Blectric Bupply Corporation Limited, Ord.  .. 8|. ou 1— 12 11— 1i ive 
49,840 D do, do. 6% Pref. b| ; ss 44— 43 4 — 44 de 
gend - "T do. А ao, арта ME рь Bock Ва Bm s% x E 95 —100 95 —100 T 
‚769 reh tan — upply, 5% 0 6 63 153— 163 153 — 164 16à | 16 
220,000 Rint Mortgage Ier Stock ass es 111 —115 |111 —115 idis 3 
350,000: Do. st Mort Deb. Stock Red... |Btock| .. | ... 993—100 97 —100 | . | . 
8,652 | Notting Hill Electric Lighting ose „| 10 7 7% 14 — 15 14 — 15 14$ | 145 
40,000 St. James's and Pall Mall Blectric Light, Ord. . — .. 5 14 E. 1449, | 144— 154 | 144— 154 | 15 | 14j 
20,000 Do. do. 7 Ф Pref., 20,081 to 40,080 | 5 7 8)— 94 | 84— 9 93 9 
150,0007 do. 3i LH Deb. Stock Red. eee 100 ese eee e 98 —101 98 —101 oe oe 
12,000 Bmithfcld Market Hloct. Supply, Ord. „ %%% am d ! 8 
50,0007 Do. do. 4% D ob. - - € " “ — 96 80 — 90 ве; EE 
65,000 | Bouth London Electricity Bupply, Gfl. | 5 lui AK — 3} | 23- 34 | 3A 3 
100,516 | Westminster Blectric Bupply, ase se МТ 5 18 Ф 103% 10495 11 — 12 11 — 12 | a | ^ 
* Subject te Founders Shares. t Quotations on Liverpool Stock Exchange, 
1000 otherwise stated all shares are Dividends 
luminum A "СР. 
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SHARE LIST OF ELECTRICAL COMPANIES. —Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


ұс 


Btock Closing “Olosing Business done 
Present Dividends for week ended 
Issue. Б | Share.“ -the last three years, Lpell Both. May ch. May 7th, 1909. 
1 1899. | 1900. | 1901. Highest 
20,000 | British Aluminium Ц Cum. Pref. ... - oe | 10] .. nes e 44— 52 44— 5i 4 | 
900,0001 Do. do. 1st Mort. Deb. Bock Red. ». [Stock]... - .. | 86 — 90 xd| 86 — 90 xd ss 
62,074 | British Electric Taa „ ... 10 8 99 .. |1943— 143 |133— 144 142 133 
90,000 Do. do. 6 J Oum. Prein. 10... | 124 — 125 121— 122 122 | 12% 
600,000} Do. do. 5 Y Perpetual Debenture Btock ... Stock .. |124 —127 124 —127 126 | 125% 
70,000 | British Insulated Wire O...... 5 20 915 J 10%] 8 — 9xd| 8 — 9ха| ва 8 
70,000 Do. do. 6 Cum. Pref. eee eee oes 5 ID ave eee 51— 52 51— 5$ 5$ 56 
50,000 JBrowett, Lindley & Co. (1899), Ord. s ac Db us 8 wat 13s. to 15s. | 138. to 158. | ... - 
50,000 |T 6% Cum. Prein. £1] .. | 6 .. |16/6 to 17/0 |16/6 to 17/0| ... | + 
105,731 Brush Blecl. Enging., Ord., 1 to 105 731 eee eee ТІ 2 54 5 Nil 14— 1 4— 1 eee ees 
150,000 Do. do. Non-cum. 6 Y Pref. .. "T $i 216 6 3% | 12— 2 11— 18 ees з 
125,000 Do. do. 4% ер: b. Stock wes vee [Stock] ... eo .. |101 —104 |101 —104 its 
125,000} Do. do. 44% P 2nd Deb. Stock vee [Stock ... ose S. | 97 —100 97 —100 85 
90,000 Callender's Oable Construction „Nos. 1—30,000 ... 5 15 %| 15 P. | 17 — 18 17 — 18 178 
40 ,000 Do. do. b Ф Cum. Pref. soc 000 5 eee eee eos 51— 6 54— 6 5 
90, 0001 Do. do. 44 % 1st Mort. Deb. Stock Red ... Stock ss .. 111 —115 111 —115 T s 
1 ‚969, 800 | Central London Railway, Ord. Stock ove - e. Stock ees 4 %|103 —106 [103 —106 - | 1054 | 1041 
440, 100 Do. do. 4 Y Pref. Stock tos .. |Stock| ... T 4 & 103 —106 103 —106 1048 | ... 
440,100 Do. do. Def. do. eee 00е ee tock eee gee 4 100 —103 100 —103 eee eee 
855,000 City and South London around oe bis is oo. (Stock! 17%) 12%] 2% 69 — 71 70 — 72 714 | 70 
! . Mort. of 
100,000} £100, and 901 to l1 ,000 of £50 red acs evs eee seo 103 —108 103 —108 % eco soe 
99,261 | Edison & Swan Utd. El. Lgt., ^ A” shares, £3 pd. 11099,2601 | 5| 6 %| 2% ... | à— 8 | b 8 | we | 
17,139 Do. do, do. “A” Shares, 01—017,139 . 5| 6 24 - 2— 3 2— 3 - vee 


944, 0281 Do. do. do. Е 4% Deb. Btock Red TT 100 eee tee “ee 78 — 83 75 — 80 ee eee 
100, 0007 Do. do. 5925 2nd Deb. 5 all pd. 100 pis .. | 82 — 87 82 — 87 - -— 


. 112,100 | Electric Construction, 1 to 112,100. 26 * 6% .. | H— 12] H— 1 18| .. 
31, 390 Do. do. 7 Cum. Pret., 1 to 31, 390... .09 eee 2 eee ace eee 24— 3 2à4— 3 оов rrr) 
182, ,5001 Do. do. 4% Perp. 1st Mort. Deb. Воск ... (Stock)... - . | 97 —101 97 —101 1004 | ... 
18,000 | General Elec. Co. 1900) ; y 4 um. Pref. ... a ivi 10 NS ive 92— 101 9$— 10} 10 ss 
150,000 Do. 4% Mort. Deb. 299 eee eee Stock 006 98 TT 101 98 —101 [TI eee 
$5,000 Henley's (W. n Telograph co Ord. ... one - b | 15 20 * 20 [4 17 — 18 17 — 18 ass M 
85,000 | Do. 44 % Pret. „| 5| 4% 4%]... | 5— 6 | 5— 6 QE n 
50,0001 Do. = Ha 4} ort. Deb. Stock. Btock| ... es | o [111 —115 111 —115 "n ns 
50,000 жасашы е Gutta-Percha and Telegraph Works | 10116 $9| 10 . | 21 — 22 21 — 22 214| 213 
800,000; es 1 с head rs 45 186 ort. Deb ees eee 100 sex i% 14%, ** p mier eee eee 
87,500 1 тегроо er way, eee [rr [II [II 10 32 91 14 4 — 5 4 — 5 eee eoe 
10,000. T Do. do. Pret., £10 paid eee [II 10 eee i 11 105— 11 eve eee 
7, 500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... e. | 10 54—164 151— 163 eee - 


$Eosling, A leby & Fynn 6 Cum. Pref. . eee 006 LII £1 6 eo 190 to 20/0 ооо T cee ese eee 
$7,850 | Telegraph Construction and % Cum. Pre ies ow | 12 rA 20 Ф| 84 — 37 94 — 37 37 35 
150,000; Do. 4 % Deb. Ваз. Nos. 1 to 1,500 Red. 1909 oe | 100 | .. * |103 —106 |103 —106 - vee 
25,000 | Telegraph men ae Ord. Nos. 1 to 25 000 e| 5 | 12 12 `% .. | 104—114 | 10j— 114 113 | 102 
20, 000 Do. 5 y А Cm. РИ. Мов. 1 to 20,000 ... 5 eee one 54— 6 51— 6 eee eee 
840,000 Waterloo and City S Bailey, бт ой . .. о... | 100 | 3 * 3 * 3 * 91 — 94 1 - 91 |. 


+ Quotations on Liverpool Stock Exchange, 1 Unless otherwise stated АП shares are fully paid. $ From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, mk · Oldham, Ashton, and Hyde Electric (410 pd.), Ord., | 
National Electrio Free Wiring, 2—1. à | bac ae е Lui. iB Ова 1j. 
* From Birmingbsm Bbare List. S From Manchester Share List. Bonk rate of discount 8 per с (February 6th, 1902). 
MARKET QUOTATIONS, Wednesday, May "7th. | 
CHEMICALS, &o METALS, &o, (continued) This week. Last wet 
в Acid, rio ee ee per owt. Co pper Sheet ee өе ee ton £69 £00 | 
€ a trio "T T^ ее per owt. ; p e . 0 ee Pr а £60 £09 
6 u oo оо ө» per OWS. é „  Hlectrolytio) Bars .. per ton £68 £68 
6 „ Salphuric.. T per owt. 6 un " ееш .. рег ton £75 £95 . 
Bal ee „ por owt. e n ва . рег ton £08 £688 
в Ammonis, Muriate (crystal)... per ton 6 n " Н.С. Wire per lb. 8d. 8d. 
8 95 6 E ee per ton f Ebonite Rod .. ee ee oe per Ib. 8/- І M. d 
2 Bleaching powder oe ee per ton „ Sheet А oe ee per lb. — | 
в Bisulp of Carbon . per ton n German Silver Wire „ Per lb. Н 
a Borax а . per ton h Gutta-percha fine .. ee ee per lb. 
4 Bensole (90%) ..  ..  .. pergal. h India-rubber, Para fins .. per Ib. 8/1 to 8/14 маем 
в „ per gal 1 Iron, Charcoal Sheets per ton £18 
a Copper Sulphate = per ton ( „ Pig (Cleveland тытам). per ton 48/5 48% 
a Ni vs . per ton i n per ton] From 4 2 
в „ White Sugar .. . per ton í „ Sorap,heavy.. .. .. per ton] 47/6 to 50 / | 47/6 to 50% 
5 x гео а А eo рег 2 4 4, Wire, galvanised No. 8 .. рег ton 5 1s ; 
a Na iha, Solvent (90% ai C). per КЫ, 9 Lead, English a „ parton! (1o £12 а 
a Potash, Bichromate, in casks.. per ib. 9 Bhee eo „е por ton £13 10 618 10 
2 „ (15 . per ton m Manganin Wire No. 38 e» v. per lb. 8/- 8/- 
W Чий aa 4 Mice (Ia original e uma ben tee ош BÀ. оза. 
is «n А са cases " А зо $0 
a Sulphate of Magnesia .. .. рег ton " " " neal bai lb, 1/9 to 2/9 
a Sulphur, Sublimed Flowers .. per ton " » large .. per Ib. 8/8 to 8/8 to 1/8 
4.5 Tump MA P — DUM rolled bars & lb. | 1 0 10 1130 1% 
65 ee ee е . 
песа Caustic (white 90 9%) .. D — Pisis Е " e Per Ib. ^n d Pn P dd 
U prem ee ee ee 0 um se oe 0 
& ' bromate, casks oe per lb, Sillotum Bronse Wire a to Moe b. aei юп. 104. ying 
800. ton 
METALS, ёо. 7. aan Кы EC d 
d Aluminium te, in ton lots рег ton 9 Tin, blook .. .. cf ee per ton 218 48180 
b " Wire, in ton lots рег ton 9" oe „„ per lb. 1/6 
Y Sheet, in ton lots per ton mn „ wire, Nos. 1 to 18 „ per Ib. 177 17 
p Babbiti's metal ee per ton p Whi ti-frietion M — 
0 Prem oed meti to 19") basis per Id. " White Ant” brand .. ee рег ton] £35 to £65 | £85 to £65 
в es ee per lb, j Yarns, 8/1006 Grey Cotton,on ' per lb. d qd. 
„ n whe * po 10 Па, Rus . pr B. 40 189 
ut N ee ee 1¹ 8. T EP iD. 41;d. " 
: Cooper ре гаре гыл. an eere ПЕР " ^ етее. single .. per lb. aes à К 8 
а solid ee L] В, a rove ee эе 1 
g Copper Bars (best selected) .. per ton h Zino, Во". (Vielle Montagne bad.) ou ton} £22 10 £22 10 


—_. 


a Messrs. G. Ноа * oN 


A ОС f miii Rube T, G.-P. and "eleg. Works k Messrs. Morris Ashby, Limited. 
Quotations b The British Aluminium Co., Ltd. Quotations lj Messrs. James & Shakespeare, [Co., Lid. tati |» Messrs. W. T. Glover & Co., Ltd. 
upplied by) © Messrs. "hos. Bolton & sons, Ырс be^ № Messrs. Edward Till & Co. Quotations en Messrs, Р. Ormiston & Sons. 
IE Messrs. F, Wiggins & Sons. PP y | 4 Messrs, Bolling & Lowe. suppiied by | | Messrs. Johnson, Matthey & Co., Ltd 
e Messrs, Frederick Smith & Co. j Mesors, Walter H. Hindley & Co. р The Phosphor Bronze Company. Ltd 
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METAL MARKET. 
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THE INDUSTRIAL FREEDOM LEAGUE. 


THIS Association was formally inaugurated on April 22nd at the 
There was an influential platform; 
the railway interest being well represented, the chairman of the 
Great Central presiding, supported by Lord Claud Hamilton 
(chairman of the Great Eastern Railway), Mr. Harper (chairman of ` 
the Didcot, Newbury and Southampton Railway), besides many 
others associated with the greatest of all the private enterprises of 


the country. No wonder that the Railway News describes the 


movement as A Railway Sharebolders’ Protection Association "— 
but it is as the largest ratepayers of the country that municipal 
trading affects the railway interest and not much from fear of their 
special business being interfered with by rate-aided competition. 

It is true that municipal tramway undertakings may in some 
districts, and to a limited extent, compete with the railways, but as 
feeders to the stations they probabl y do much more to facilitate com- 
munication to and from the main lines, than to take away any of 
their customers. 

The real character of the Association is not at all well indicated 
by the name chosen for it by its promoters, and we recommend an 
immediate change to one which better explains the object, viz., to 
free private enterprise from undue interference and rate-aided com- 
petition. The obvious name would be “ The Anti-Municipal Trading 
Association," this would convey at once to the public that the object 
is to put a stop to the development of the socialism which aims at 
the ultimate absorption of all private trading, and that business 
enterprise which has created the commercial supremacy of the 
nation. 

This is not a Railway Shareholders’ Protection Association, but 
an effort to unite every trade in the country, with the object of - 
putting a stop to the vicious encroachments of municipalities upon 
the business of the ratepayers, whose money they are using to 
deprive them of their own means of subsistence. Certain interests 
have been already attacked, tome more directly than others, and 
these have naturally been the first to resent the interference, but if 
the growth of the system is to be stopped, every trader must 
combine, and they will make short shrift of the municipal 
competitor. 

Every ratepayer is interested in the question, whether in or out of 
business, and the facts mentioned by speakers at the meeting of the 
Association should arouse their attention and awake them from their 
apathy and indifference to the local management of public affairs— 
which is, unfortunately, their normal condition throughout the 
country. `’ 

Lord Avebary, who jns given so much attention to the subject of 
municipal trading, pointed to the working of the telegraph system 
by Government, which resulted in a loss of six millions, and which 
ів increasing every year, and his allusion to the position of the 
railways in India, as an instance of the check to private enterprise, 
consequent upon their being in the hands of the Government, was a 
powerful argument in favour of free private enterprise as opposed 
to municipal monopolies. The extent to which municipal trading 
has already progressed was stated by the Chairman as already in- 
volving an indebtedness of £300,000,000, and there is no reliable 
estimate of the value of the assets which represent this enormous 
amount of debt for which the ratepayers are responsible. 

Apart from the principle involved which ought to dispose of the 
question—there is no justification in the results obtained, for the 
departure from the legitimate duties of a municipal council in order 
to make profits in reduction of rates, by competing with the ordinary 
business of the community; as Lord Avebury remarked, if suffi- 
cient allowances were made for central office charges, for rent, for 
the head officials, law and depreciation, it will be found that the 
net profit is imaginary.” 

A striking instance is afforded by the financial resulte of the 
tramway service in the South of London, worked by the London 
County Council, and that in the North of London, which is a 
private enterprise ; so far as the ratepayers aré concerned, they gain 
an immense pecuniary advantage from the system in the hands of 
the company over that carried on by the Council. 

In electric lighting it would be difficult to find one municipal 
undertaking that shows a profit—if the accounts are made up 
legitimately—and the public lighting supplied at cost price. 

The efforts of electric lighting committees to justify their trading 
by presenting apparently favourable accounts is notorious, and 
auditors are constantly pointing out the unsoundness of the basis 
upon which they are prepared. 

The action of the Municipal Electrical Association in rejecting 
the recommendation of the Municipal Treasurers and Accountants 
(Incorporated) that a provision for depreciation should be made, is 
one of the strongest proofs of the determination of municipal 
authorities to render their accounts without adhering to even the 
ordinary principles of accountancy. 

Every man of business must know that payment of the original 
cost of an article by instalments cannot provide for the depreciated 
value 25 years afterwards; and yet the statement is made by the 
advocates of municipal trading that the sinking fund covers 
depreciation ! 

If it were practicable to keep the accounts in such a way as to 
limit every loan to the actual purpose for which the money was 
borrowed, the fallacy of the contention would be apparent; but the 
fact is, that renewals of worn out and antiquated plant purchased 
by one loan are made out of the proceeds of another, the fund for 
the original cost being necessarily exhausted by its payment, and 
as по reserve or depreciation fund has been provided out of revenue, 
fresh borrowings are of necessity devoted to the purchase of plant 
to renew that which has worn out or become obsolete. 
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There are some notable exceptions to the defective systems of 
accounts adopted by the great majority of municipalities, and these 
afford strong evidence against them. 

At Glasgow— where no one can dispute the commercial acumen 
of the community from which the municipality is chosen—tbe 
necessity for making due provision for depreciation is admitted. 
In а paper prepared by W. W. Lackie, M.I.E.E., the assistant 
chief engineer of the Glasgow Electricity Works, he specifies the 
amounts that should be provided to cover depreciation upon the 
following percentages on cost, viz:— 


Land and buildings  ... mu ne 1 per cent 
Machinery and plant ios - 74 „ 
Accumulators ... i "T e. 10 M 
Mains and cables "m T jm 2b „ 
Meters aha T sid EN 6 " 
Instruments € ns tak T 5 - 
Furniture... m gus — Е 5 


and he estimates that this calculation amounts to 4 рег cent. on 
capital expenditure. 

The Aberdeen Corporation allow, on the average, 3 per cent., and 
this may be taken as the lowest provision that prudence would 
dictate. 

The new association has an arduous but most beneficial work 
before it. A branch should be established in every town, not on the 


plan of existing ratepayers’ associations, which are too often mere 


standing election committees in the interests of certain candidates, 
but formed of the traders and entirely free from party politics. 

The co-operative societies should be invited to support the 
movement, for municipal trading is entirely opposed to their 
principles, which are based upon practical acquaintance with the 
business and provision of the capital by themselves. 

We congratulate the Association upon a good send-off, and with 
a more appropriate name and a thorough organisation throughout 
the country, success will assuredly be achieved. 


- 


ELECTRIC TRACTION. 


[Paper read at the Town Hall, Northampton, before the Tramways 
Committee and others. | 


By PHILIP DAWSON. 


Tux real advent of electric traction in England may be said to 
date back to the opening of the Bristol line in 1895. The Bristol 
electric tramways, although not by any means the first opened, was 
the first electric line which was commercially successful from the 
beginning. Since that date enormous progress has been made, so 
that at the present day there are 85 electric tramways and railways 
in actual operation, while there are over 100 tramways and light 
railways under construction or conversion, which are intended to 
be worked electrically. The following figures give a very good 
idea of the state of things at the present day :— 


ELECTRIC Tramways AND RAILWAYS IN THE UNITED KINGDOM. 


Route Track Number 
mileage. | mileage. | of cars. 
Constructed ... 8 approx. 800 1, 300 4,000 
Under construction ... um "t 600 | 900 800 
Authorised and aboutto bec'nstr'eted | 1,000 1,400 — 
| MEE C zem 
Total 2,400 | 


3,600 | 4,800 


| 


А series of tables which may be of interest have been compiled, 
and give an idea of the cost of installation and operation, as well 
a8 of the probable results which may be expected. 

Some figures are also given showing the enormous increase 
of traffic which takes place when electric traction is introduced 
and the rapid growth of electric traction. 

This system is no longer ín its infancy, and it has not only been 
applied with remarkable success in the United States and on the 
Continent of Europe, but it has within the last six years found 
great favour in our country, and the importance which it has 
attained may be gauged by the capital which has already been 
invested in it. 

In 1896 the total capital invested in electric undertakings in this 
country was about £6,000,000. No Corporation had at that time 
invested any money in that branch. At the end of last year the 
total capital invested by private companies exceeded £40,000,000, 
and municipalities had invested over £11,000,000, making a total 
investment of over £51,000,000. 'The schemes of power distribu- 
tion may, for our purposes, be also counted in, as a large number of 
them will undoubtedly sup»ly electric current for traction purposes. 
The capital which has already been raised for such undertakings 
amounts to nearly £20,C00,000. If we take into consideration the 
new tube railways, and the convereion of the Metropolitan and 
District Railway to electric traction, which that successful American 
financier, Mr. Yerkes, has now in hand, we shall have to add another 


£20,000,000 ; it will thus be seen that, taking all the power distri- 
bution and traction schemes which are now either completed or 
under construction, the total amount of money inves reaches 
nearly £100,000,000. Taking the capital expended on electric light 
undertakings, we find thatthe municipalities have spent, in round 
figures, £16,000,000, and private companies £28,000,000. It will be 
seen from these figures that the subject under consideration 
is therefore a very important one. The enormous increase 
of electric traction in the United States is remarkable; thas, 
in 1894, of the total tramway systems in America, amountiog to 
nearly 13,000 miles, 9,000 miles were operated electrically. At the 
present moment over 20,000 miles are operated electrically, and 
approximately, 60,000 cars are in circulation. 


TABLB I.—Nzw York City SunríACE Loves (from Strect Railway 
| | Journal).—Population, 3,370,000. 


| 1901. 1900. 1 699. Е | 1898. 


Miles of track. 963 952 930 914 
Passengers carried... 871.799, 558 816, 661 361753, 740, 052 679,967,253 
Car-miles operated 


110,557,911 112,361,704 112,671,413 105,797,835 
Car-miles per mile | | 
of track ... vs 114,800, 118,000 121,100 115,800 
Passengers carried | | 
per mile of track 905,006 858,000 810,000 744,000 
No. of times popu- 
lation carried 260 240 220 200 


| | 


TABLE IL—GRowrTH or PASSENGER TRAFFIC ON NEw YORK 
. SURFACE LINES. 


Approximate. 
1890 ТУ 224,000,000 
1891 vs 238,000,000 ; 
1893 .  90500,000 | Period of changing motive 
1894 263,000,000 drin and consolidation of 
1895 263,000,000 
1896 320,000,000 
1897 380,000,000 
1898 400,000,000 
1899 465,000,000 
1900 559,000,000 


TABLE IIL.—APPROXIMATE CAPITALISATION OF ELECTRIC 


TRAMWAYS. 
| . | eer | Capitalisation. 
Name. Population. rg. 8 
Tote. Pu 
Birkenhead 110,926 11 | 112,000 : 10,000 
Blackburn ... .. | 187,000 | 4 225, 000 56,000 
Blackpool & Fleetw'd — 9 | 190000 | 21,000 
Bradford ... ..| 279,767 25 338,000 14,000 
Bristol 321,908 283 | 960,000 34,000 
Coventry 73,000 | 104 | 130,000 12,0c0 
Dover d 44000 | 33 38,000 11,000 
Dublin United 252,239 45 1. 715,000 38,000 
Glasgow ... . | 762,000 20 1,681,000 | 84 000 
Halifax  .. 106,000 134 117.000 9,000 
Huddersfield 95,000 20 | 266,000 . 13,000 
Hull. 240,020 | 94 270,000 | 28,000 
Leeds 428,959 25 217,000 | 9,000 
Liverpool ... 684,947 66 1,084,000 | 16,000 
London United — 138 494,000 38,000 
Manchester 543,969 75 £00,000 12,000 
Norwich 111,728 144 330,000 | 23,000 
Portsmouth - 183,160 , 15 602,000 40,000 
Sheffield .. | 400,000 18 233,000 13,000 
-Central London ... — , 65 3,550,000 546,000 
City & South London — ' 60 2,081,000. 347,000 
Liverpool Overhead — : 25 790,000 318,000 


‘The total station capacity in kilowatts installed for lighting and 
traction purposes in the United Kingdom amounts to above 
500,000 Kw., and that at present being installed in the neighboar- 
hood of 150,000 more. The total station capacity installed is 
London for all purposes is not much over 100,000 xw. This sounds 
& great deal, but if we comparte these figures to those of New York 
City, we find that New York has nearly 250,000 kw. 

Some figures showing what surface lines or tramways base 
done in other towns may be of interest. Taking New York 
City with а popalation of 3,370,000, we find that the tramways: 
carry the total population 260 times every year; frrther details. 
showing the rapid increase in traffic due to the electrification of 
the New York line, are given in Tables I. and IL, from which :: 
will be seen that within the last five years the traffic has more tha: 
doubled. Taking into consideration the elevated roads and tox 
various outlying districts which make up greater New York, we 
have а population of, in round figures, 3,500,000, and the tramway 
and elevated railway system carry 1,200 million passengers per 
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annum, or, in other words, the total. population of New York. is 


carried once a day. Comparing these figures to what is obtained 


in London, we find that the tramways omnibuses, and Metropolitan 
lines only carry from 60 per cent. to 70 per cent. of the population 
of greater London every day, from which it is evident that the 
inhabitants of London do not move about as much as those of New 
York. This may ibly be attributed to the difference of 
tem ment, and the different mode of conducting business. The 
total length of the London tramway system is, in round figures, 140 


TaBLE IV.—A»PPROXIMATEB Cost or VARIOUS Parts OF ELECTRICO 
| TRACTION SYSTEM. 


Approximate Cost of Modern Power Plant per KW. Installed. 


£ s. d. £ s. d. 
Buildings 4 0 0 to 16 0 0 
Boilers wi 25 Р . 2 0 ою 5 00 
Steam and water piping and feed 
pumpe wie sie .. 012 Oto 3 0 0 
Steam engines and condensers ... 3 0 0 to 11 O 0 
Dynamos and switchboards . . 2 10 0to12 0 0 
Total cost of power plant, not including buildings, £25 to £35. 
Approximate Cost of Rolling Stock. 
Maximum traction trucks per set ... £130 
Ordinary bogie trucks per set T ww. 125 
Standard four-wheel truck ... к ТА 70 
Extra long truck i Ns b 75 
Double-deck car bodies . . £220 to 300 
Single-deck car bodies : .. 210to 265 
Double-motor equipment, including 
resistances and controllers 260 to 320 
Single-car motor, 15—50 н.р. 75 to 120 
Cost of Track Laying. 
Cost per mile of single track, 4 ft. 84 in. gauge, 
100-lb. rails, wood or granite paving, including 
necessary electrical bonding iis .. £5,500 to 6,500 


Overhead Work. 
Cost per mile, three-section tubular poles, standard brackets, 
1/0 trolley wire. 


Double trolley wire on side brackets £1,100— 1,400 


" is a uniform fare of 5 cents, or 24d. It is evident from this that 


lines which would pay very well in America might not pay in 
England. Besides this fact, there is another one which has to be 
considered, viz., that the difference between the income and the 
actual expenses incurred by the working population of this country 
is a much smaller quantity than that which is at the disposal of the 
American workman, and it is, therefore, probable that whilst 
the American will travel on an electric car for a very short distance, 
and whenever he gete a chance, the English workman will only 
travel when he is forced to do so. 

It may be interesting to examine the probable costs of electric 
installation. It will be evident, from a glance at Table III., 
that there is a very large variation of the capitalisation per 
mile of route. It is also evident that the smaller the system 
the léss will be the cost per mile of route, provided the 
general conditions are favourable. It will be seen that the total 
expenditure varies from a minimum of £9,000 per mile of route in 
the case of Leeds and Halifax to respectively £56,000 and £84,000 
in the case of Blackburn and Glasgow. As regards main lines, rail- 
ways, such as the Liverpool Overhead and the London Tube; the 
capital expenditure must be very much heavier, and has reached, 
in the case of the Central London Railway, over half a million per 
mile of route. It may be stated that, for estimating purposes, the 
very best system, including power station, track, car, overhead 
work, feeders, &c., should be installed for from £15,000 to £20,000 
per mile of route. 

The way in which this total cost is made up is shown in Table IV., 
from which you will see that the total cost of the power station can be 
safely taken at £30 per кү. installed, and that as regards the motor 
cars, a figure of £750 is a safe one to estimate on. For the permanent 
way with standard gauge and for heavy rails, such as are now nearly 
always adopted, £6,000 per mile of single track should be allowed. 
As regards the overhead construction, a figure of from £1,500 to 
£2,000 per mile of route is a safe one to estimate on. It must, 
however, be pointed out that all these figures can be used for roughly 
approximating costs and preliminary estimates only, as the condi- 
tions that obtain may considerably influence the total cost. It is 
only by a traction expert examining these conditions in the light 
of his experience that a realidea of the total capital which will 
eventually have to be expended, can be obtained. 

In investigating the question of how much money can be properly 
invested, it is n to ascertain the probable receipts and 
expenditure, and for this purpose I have prepared Table V. It 


А " Span wire ... £1,700—2,000 will be seen that the population, in the cases given, is carried from 
i » centre brackets £1,300—1,500 65 to 180 times a year. The receipts per head of population vary, 
Single trolley wire, side brackets ... £1,000—1,200 iu the figures I give, between 5s. and 19s. per head. It will be seen 
" » span wire £1,600—1,800 that the receipts per miie of route vary between £2,200 and £7,300. 
TABLE V. 
| | Miles : | Passengers No. of Receipts | Receipts | Receipts, Avetige. Ratio of | 
Name. | Population. of | Passengers carried рег! times Total | | 1 1 expenses; Total 
| ер ' route. | ede хоо aod. receipts. | сар. | 3 i expenses. 
| l | ! (£5 & g d. d. „ ' 8 
Bristol ` 329,000 28 26,972,000 960,000 82 165115 10 | 590 — ' 147 67 | 110,796 
Cork ... .. . 75000 | 10 56, 137,000 514,000 68 | 21875 6 · 2,200 72 102 | 63 | 13,840 
Dover es ae! 42000 3 ‚ 2,710,000, 903,000, 65 | 11,141 5 | 3,700 100 98 | 85 75997 
Dablin United . 252,000 46 ‚ 45,165,000 | 1,000,000 ; 180 241,825 19 | 5,00 — 128 | 67 161,692 
Halifax... .. 106,000. 13:5.,. 9,430,000 700,000. 89 ! 39,383, 7 . 2,900 133 100 77 30, 273 
Hartlepool . 23,000 , 50 2,130,000 , 426,000 93 . 12,266 11 2400 , — 138 62 | 7,557 
Hull. | 241,000 | 94 19, 350,000 2,040,000 80 50,118 7 8,400 105 , 99 49 39,754 
Leeds 429,000 25 39,240,000 · 1,570,000 92 183,199 9 7,300 126 . 112 61 121.402 
Liv ] ..  ... 685,000 66 93,768,000 1,420,000 ' 137 455,530 13 6,800 122 116. 73 330,073 
Middleabro’-Stockton ' — 9 8,783,000 976,000, — 47,219 — 5,2000 — 129 69 | 32,581 
Norwich  .. .. 112,000 : 144 | 7,816,000 542,000 70 36,876 | 6 2,500 |, 94 111. 62 22,403 
Blackpool | 47,000 , 95 · 4,912,000. 517,000 | 104 33,060 14 3,500 | 150 162 509 19,535 


t 
1 
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TABLE Vl.—RouBarx—Tounocorxa IELEOTRIO Tramways. 


Increase in Passengers Carried. 

. 1897 4,484,025 
1898 eae E P 4,763,980 
1899 in d T 5,365,500 
1900 oe — m 7,120,420 

30 klmts. of route at end of December, 1900. 

Ratio of Expenses to receipts. 

1895 is js d 65 per cent. 
1896 e ix E 58 - 
1807  . .. idi t 56 т 
1898 x P " 548 „ 
1899 m ae aaa 535 „ 
1900 ie Ж "T 546 „ 


Population, 204,000. 


miles, À very important point, and one which has to be considered 
when comparing financial results obtained in England and America, 
is the average fare per passenger carried. From careful investi- 
gations which have been made, and from the figures given by Mr. 
James Dredge in an article of his which appeared in the March 
number of Traction and Transmission, it appears that the 
average amount psid per passenger on the different London 
transit trystems is approximately làd., whereas in New York there 


* 
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The average fare per passenger varies Фош 98d. to 162d., and the 
ratio of operating expenses to receipts from 49 per cent. to 85 per 
cent. Table VI. gives some figures for electric systems in the 
North of France, and shows the rapid increase in traffic, and the 
decrease in ratio of expenses to receipts. Table VII. gives the 


TABLE VIII. 


Miles of route 
open. 


— | 


Passengera carried per annum. 


ert 


1808. | 1899. 1900. | 1898. 1809. 1900. 
Blackpool Corp. 2,279,209 2,881,027 3,421,736 4 4 | 6 
B 


1 and 

Fleetwood . Opened July 1,782,683| 1,831,531 — |8 | 8 
Cork ... T „ Dec. 4,744,528| 5,137,141] — 1825, 9 
Dover. 787,745 2,170,590| 2,437,863 33 44 43 
Halifax ..OpenedJune, 2,594,478) 7,308,998} — 6.33 117125 
Leeds. 15,620,985 24,237, 440 27,634,105 21-75 23 | 26 
Liverpool ~ Opened Nov. 63,771,450 82,367,958 — nae 82 

| | 


increase of passengers carried in the case of some British electric 
tramways; it will be seen, for instance, that in the case of the 
Dover electric tramways, the passengers have more than trebled 
within the last three years. In this connection the figures аз 
regards the City of Berlin, with a population of 1,810,000, may be 


of interest. 
(To be continued.) 
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THE PONTYPRIDD POWER STATION. 


` WEDNESDAY, April 30th, was a notable day in the history of the 
large industrial district of which Pontypridd is the centre, for just 
below it (Cardiff-wards) Sir Frederick Bramwell laid the founda- 
tion stone of the first generating station constructed by the South 
Wales Electrical Power Distribution Company. He was accom- 
panied by Mr. H. Graham Harris, his partner (the firm are the engi- 
neers to the undertaking), and Mr. Hood, Llwynpia colleries, and 
other magnates of prominence were in evidence—notably the 
representatives of the County and other Councils (large and small) 
—many of which appear likely to figure as clicnts of the company. 
The place where the works are in progress impinges on an immense 
and unworked coal area, within easy distance of the great mining 
industries of Glamorganshire and Monmouthshire, and just 10 miles 
from Cardiff. Special arrangements had been made by Mr. Hill, 
the manager, for the visitors, and after the opening there was a 
luncheon. 

The South Wales Company have, besides the station at Ponty- 
pridd, other qu stations in hand at Neath (West Glamorgan), 
and Bridgend, and yet another at Pontypool—the heart of Mon- 
mouthshire. | 

Тһе alternators to be put down at Pontypridd by the company will 
generate electric energy at a pressure of 12,000 volts. Five 
Willans engines and Ganz generators of 3,000 н.р. each will be put 
down at the outset with 24 large Niclausse water-tube boilers. 
When completed the Pontypridd equipment, however, will contain 
25 engines and alternators of 3,000 н.р. and 120 boilers. The com- 
pany will commence to run their high-pressure (12,000-volt) mains 
early in the coming summer, and the first area in which the mains 
will be laid will be the Rhondda Valley. A temporary plant 
wil be running on the Pontypridd ground by the middle of 
June. Messrs. Holloway Brothers, of London, are the building 
contractors. 

Four or five hundred ladies and gentlemen were present at the 
laying of the foundation stone. Mr. Archibald Hood, who is chairman 
of the company, introduced Sir Frederick Bramwell to the assembly, 
and referred to the splendid past of their guest-in-chief in glowing 
terms, which the assembly enthusiastically punctuated, also Mr. 
Hood's allusions to the vast possibilities of electricity. 

Mr. Henry Holloway presented Sir Frederick with the trowel, 
which was suitably inscribed. 

Sir Frederick Bramwell then declared the stone well and truly 
laid, and delivered a terse and felicitous little speech, reserving 
himself, as he said, for a fuller deliverance under shelter. The 
company subsequently adjourned to the tuncheon marquee. 

Mr. Hood again presided, and after the repast proposed “ The 
King," and a stanza of the National Anthem was sung. 

Tae Chairman then proposed the toast of the day, Prosperity to 
the trade of South Wales, and success to the new undertaking.” He 
coupled with the toast the name of Sir Frederick Bramwell. 

Sir Frederick Bramwell, in responding,said that there was some 
sort of propriety in his being present on an occasion which related 
to the distribution of power from a central source. He had been 
apprenticed to John Haig, who was one of the first men who advised 
&nd carried out this process and provision. That power was by 
means of exhaustion of the air; the pressure was 10 lbs. on the 
sq. in., and it was very effective. Samuda, whose name was во 


much associated with the early development of the atmospheric. 


railway, was an apprentice to the same preceptor. Here, in 
this matter of central distribution, might perhaps be found 
the cause for his being there at that celebration. Well, there 
had been a tendency for many years to do things, as it 
were, in a wholesale manner rather than in the retail—to 
get to the end at once rather than pass through the gradual 
stages. He described the wax candle days and the intricacies 
of candle lighting with much irony. The ‘ match” and a variety 
of other things followed, raid Sir Frederick, and then came раз. 
But this was not light, only a potentiality, and people wanted light. 
Then came the electric light. When they gave a man a ton of coal they 


gave him the means to produce power—not the power. That company 


proposed to supersede obsolete methods—to gtve their clients the 
means to utilise the power of electricity itself in the way most con- 
venient for general manufacture, in rotary form, not in reciprocating, 
though always easily converted into reciprocating when wanted. He 
referred with emphasis to a letter he had received from a dear and 
intimate friend of his in the United States, which had reference to 
the electric power supplied at Niagara Falls. The distributing 
power there, according to this gentleman, was in the first house 
50,000 H.P., and was fully engaged. They had so many engage- 
ments coming on, that they were now providing 25,000 H. P. 
in a second house, and they were ordering 30,000 н.р. more, 
making 105,000. The promoters there were now crossing to the 
Canadian side of the Fall to establish a power house containing 
three 10,000-н.р. generators. The work had been actually accom- 
plished, though at the outset there was little to hearten the 
promoters, for the next nearest customer was Buffalo, 18 miles 
away. But the difficulties had been faced and overcome, and there 
had resulted an enormous demand for thepower. In South Wales,too, 
at these works it was proposed to give the electric power in its best 
form. That meant the supply of electric energy for motive power 
in the factories and on the tramway, the railway, and for electro- 
chemical work. The last mentioned was now coming to the 
frout, so was electro-thermal energy coming into use. These 
provisions were not cumbered with the old auxiliaries, which, 
with their smoke, defiled the charming valley around. There 
was completeness in the provision—the cables might be looked 
upon as a web. It was hard work to get an Act, and still more 


so to get customers to believe in the project. They desired fits. 
But in getting profits what was it they did? He viewed it as 
a most important work for the welfare of the kingdom — the 
saving of fuel He could give them his own experience of the 
amount of fuel used in petty non-condensing engines. Fuel be 
regarded as sacred, as in fact the life-blood of the nation. He 
could not contemplate the existence of our nation without ib, 
except ав a desert island. He fervently trusted that God would 
bless “the undertaking of the South Wales Company." 

Lieut.-General Sir Richard Н. Sankey, K.C.B., R.E., proposed 
“The Engineers,” and Mr. H. Graham Harris having responded, 
the ceremony came to a close. 


CURRENT SPECIFICATIONS. 
CI.—DARTFORD: EXTENSIONS. 


SUMMABY. 


Extent of Contract.—Section A.—Supply, delivery and erection of 
one 300-Kw. steam dynamo, the necessary pipework and switch- 
board extension. Section B.— Supply, delivery and erection of one 
Lancsshire boiler, feed pump, feed pipes, and extension to present 
fuel economiser. 

Type and Size of Boiler.—'To be of Lancashire type, capable of 
easily evaporating 4,000 to 4,500 lbs. of water per hour, with 
average coal and cold feed. 

Working Pressure.—160 lbs. per sq. in. 

Mechanical Stoker.—One to be fitted of Messrs. Cass & Co.'s mano- 
facture, complete with hopper, furnace fittings, and driving gear. 

Feed Pump.—One to be supplied of vertical compound 
capable of easily supplying at moderate speed 2,000 gallons of water 


. per hour against a boiler pressure of 160 lbs per sq. in. 


Fuel Economiser.—Sixteen additional 6-ft. patent tubes, to be 

амес to the existing fuel economiser of Messrs. Carter & Son's 
e. 

Engine.—To be of the enclosed self-lubricating type, and to run 
at a speed not exceeding 350 revolutions per minute. 

Conditions of Working.—Engine to be either compound or triple- 
expansion, to work with 150 lbs. steam, at present non-condensing, 
but provision to be made for satisfactory working at a latex period 
if necessary, condensing. 

Range оў Governing.— Variation between full and no load not to 
exceed 2 percent. Momentary variation, when fall load is sud- 
denly removed, not to exceed 7 per cent. Governor to be 
adjustable by hand whilst running. 

Dynamo.—To be compound wound, with provision for cutting 
out series coils, to give as full load 300 Kw. at 500 to 550 volta 
When used as a shunt machine to develop full load at 460 to 500 
volts. ! 

Temperature Rise.—Not to exceed 70° F. above surrounding 
atmosphere after 12 hours’ full load run. 

Specified Overload of Set.—10 per cent. above normal full load for 
periods of one hour working non-condensiug. 

Guarantees.— Guarantees as to steam consumption, efficiency, &c., 
to be given in tender. | 

Extensions to Switchboard.—Supply апа fizing of specified instru- 
ments to spare panels of existing switchboard. 

Cable Connections.—The necessary connections between dynamo 
and switchboard to be provided as specified. 

Specified Date of Completion.—To be stated in tender. 

Penalty for Late Completion.—Oae per cent. per week of contract 
price for either section fur first four weeks, then 2 per cent. for 
farther weeks. 

Period of Maintenance.—Twelve months from date of completion. 

Terms of Payment.—80 per cent. of valae of work delivered 
as work proceeds, up to 90 per cent. on completion, 10 per cent. at 
end of period of maintenance. | 

Amount of Surety demanded.—20 per cent. of contract sum. 
` Stipulations as to Removal of Foreman. —Satisfactory. 

Stipulations as to Wages to be Paid to Workmen.—Rates accepted 
as current in the Council's district to be paid. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—May 10th, 1902. 


This specification has been prepared by Mr. A. J. C. Waterland. 
the resident engineer to the Council of Dartford. 'The wording is 
very open and permits the tenderer to make offers of his own type 
of plant. It will be noticed that either compound or triple-ex- 
pansion engines may be proposed, and that provision is to be made 
for working condensing later. 

Sufficient fly-wheel power is also to be provided to permit of tbe 
set being used for traction work if required. 

In the general conditioas the arbitration clause is satisfactory as 
drafted in Clause 34, this being taken to override the wording 
of Clause 5, where it is stated that as regards meaning of specitica- 
tions, accuracy of plan, &c., the decision of the engineer shall be 
final. 

The penalty for late completion is stated to be 1 per cent. per 
week for the first four weeks late, and 2 рег cent. for any farther 
delay. 

In view of the model" conditions recently proposed by the 
Council of the Institution of Electrical Engineers, we suggest that 
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exception be taken by tenderers to any increase on the amount of 
1 per cent. per week. | | 
Similarly, а reduction in the amount of surety required from 20 
per cent. to 10 per cent. of the contract price should be asked for. 
It is probable that the intention of the clause referring to wages 
to be paid to workmen simply means that all work done on site 
shall be paid for at current local rates, and that similarly work done 
at manufacturer's works shall be paid for at rates in accordance with 
those local conditions. This is acceptable, but as phrased it may be 
read to mean that no rates lower than those prevalent in Dartford 
should be paid for any of the work connected with the contract, а 
stipulation which might prove very inconvenient and irritating. 


OPENING OF THE CARDIFF ELECTRIC 
TRAMWAYS. 


Bv a happy coincidence, the very week in which the South Wales 
Electric Power Distribution Company laid the cornerstone of their 
great enterprise near Pontypridd— nay, the very next day, “ May 
Day," witnessed the virtual completion of the greater part of the 
electric tramways in the Welsh commercial capital of Cardiff, aud 
the running of the first dozen electric cars there for ordinary traffic 
purposes. Nearly a dozen miles of track were traversed in about 
two hours and a half (with halting for ceremonial functions) by 
the Mayor of Cardiff (Councillor F. J. Bevan), Corporation members, 
and 300 to 400 invited guests. 

The work has been carried out under the capable supervision of 
Mr. W. Harpur, the Cardiff borough engineer,and Mr. Ellis, the 
electrical engineer for the Municipality, and their joint labours bave 
been generously appreciated and fostered by the Cardiff Corpora- 
tion Committee, over which Mr. T. Andrews has presided. By 
the time the whole scheme has received its finishing touches, it will 
have meant an outlay of at least half a million of money. Up to 
the Thursday, £380,000 had been spent in covering the arteries of 
Cardiff trade, and the adjoining residential points—Carton, Roath, 
the Docks and Grangetown. 

In another three or four years it is fully anticipated that Cardiff 


will have above 20 miles of electric tramlines—outreaching to the 


. more distant appendages of Penarth, Whitchurch and Cardiff—and 
helping to give prestige to that greater Cardiff which is so rapidly 
being built up. The electric power station is situated at the end of 
the Roath section (Cardiff West End). There are four 500-н.Р. 
Musgrave engines with Westinghouse generators, and others of 
1,600 н.р. are on order. Over 100 cars are provided by the scheme, 
each costing between £540 and £650. "There is no reduction on the 
old (private company) fares; experience has shown than non- 
residents bave in former times been the chief car patrons, and 
with so much civic work on hand and in perspective it is not 
thought that Cardiff could afford, under the circumstances, to dis- 
pense with so large a source of revenue as the difference between 
the “regulation " fare and a reduced figure. : 

The electrical engineer was precluded from joining in the whole 
of the opening ceremonies owing to prostration, brought on, it is to be 
feared, by excessive application to his duties. Deep and general 
sympathy was expressed with Mr. Ellis, who, happily, has an excel- 
lent and devoted deputy in Mr. C. E. Davies. 

At the start of the inaugural run along the new tracks the Mayor 
was presented by the deputy electrical engineer with a controlling 
handle of silverplate and ebony (suitably inscribed) to drive 
car No.1. At the power station his Worship also started the 
engines and turned on the current at the switchboard. 

In the afternoon the Mayor presided over a civic luncheon at the 
Cardiff Town Hall. 

“The King” was afterwards proposed from the chair, and “ Тһе 
Mayor and Corporation of Cardiff” was submitted by Mr. Ul. Wood. 

In responding, the Mayor expressed the most absolute confidence 
in the prospective success of their electric tramways at Cardiff, and 
as an eloquent proof of the reasonableness of his assumption, he 
cited the striking fact that, whereas in the year 1890 the old tram- 
way owners carried at Cardiff 9,537,583 passengers, in 1901 they 
carried an additional 5,478,164. If so much could be done under 
the former régime, the Corporation could surely keep up the ratio of 
increase. 

Alderman Dd. Tynes proposed “The Tramways Committee.” 
He remarked that the track had been well laid under the super- 
vision of the Public Works Committee over which Alderman Sorra- 
dale so well presided, and that gentleman and Mr. Harpur dererved 
. their truest congratulations. 

Mr. Andrews, chairman of the Tramways Committee, in respond- 
ing, said that he believed that ere long the Council would be making 
over £10,000 a year profit from their electric tramcar revenue. He 
trusted that the contractors for the supply of cars would soon have 
the non-arrivals delivered, and so save the Corporation loss of 
revenue. 

The “Health of the borough engineer (Mr. Harpur) and the 
borough electrical engineer (Mr. Ellis) " was then submit:ed by Mr. 
Andrews, who pointed out that Mr. Harpur had kept his promise, 
despite the incredulity of the unbelieving, and laid the tramway 
track down in six months, and he held that the Corporation would 
do well to give Mr. Harpur, who had rendered Cardiff faithful and 
efficient and energetic service for 25 years, a substantial token of 
their appreciation, and that Mr. Ellis, who though only 30 years 
old, had done the work of three men, and whose ability was so 


marked, should be urged to rest and recruit. He also spoke highly 
of Mr. Davies, Mr. Ellis’s capable deputy. 

Mr. Harpur, in responding, took a brief retrospect of the history of 
the local electric tramway scheme, whose general inception he dated 
back to November, 1896, though the Corporation did not make up 
its mind actually to commence the work till 18 months ago. 
Since then the amount of work which had been accomplished 
would bear comparison with that done in any other town in the 
country, or with the American work, whileas to the quality, their 
"American cousins were left far behind.” The tramway laying 
commenced on December 18th, 1900, and the first rail was laid by 
the ex-Mayor (Mr. Andrews) on the first day of the new century. 
The lines of the Cardiff Tramway Company were purchased on 
January 3lst, 1901, and the work of reconstruction commenced 
immediately the last car of the company had run. He had reedemed 
his pledge a8 to the reconstruction of the lines, and had been greatly 
helped by the forbearance of frontagers, &c., along the lines of route, 
who saw that the less harrass the more expedition, and the quicker 
easement for the rates. He warmly culogised this display of public 
good sense and spirit, and after touching briefly on the vast multi- 
plicity of detail work involved in the scheme (but not visible to the 
general vision), he concluded with a kindly tribute to Mr. Ellis and 
Chief Inspector Lock. 

Mr. C. E. Davies replied on behalf of Mr. Ellis, the borough 
electrical engineer. 

Mr. J. №. Courtis proposed “ The Contractors,” and associated 
with the toast the names of Mr. Musgrave, of Musgrave & Co., 
Bolton, who erected the engines; Mr. Armstrong, of Messrs. Dick, 
Kerr & Co., who supplied the cars; and Mr. W. Symonds, who 
built the power station. Musgrave's firm was known all over the 
world (said Mr. Courtis), and their massive engines went like 
clocks, and Messrs. Dick, Kerr’s cars were admirably finished 
utilities; he expressed high satisfaction, too, with the work done 
all round by the rest of the contractors. The British Westinghouse 
Company had supplied generators which had given every satis- 
faction; and Messrs. Ferranti’s switchboards were splendid looking. 
As for the car station built by one of their eminent local contractors, 
Messrs. Williams & Co., it would prove a Cardiff landmark. Inci- 
dentally, Mr. Courtis commended to the consideration of those 
interested the remark made by the chairman of the London United 
Tramways, that during the three months the electric tramways had 
been running, a larger revenue had been earned than was got from 
the horse cars for 12 months. 

Mr. Musgrave, in responding, said that they need not in this 
country fear competition with American “soaring” eagleism— 
England was learning the strength of its own capabilities. “ Тһе 
first dividend in six years” was the substance of a notification which 
his firm had had after starting an installation for a London cor- 
poration. 

Mr. Armstrong said that he considered that Cardiff had one of 
the best electric tramcar services in the kingdom. | 

Mr. Symonds also replied, and the Mayor's health having been 
toasted, and that of the President of the Cardiff Chamber of 
Commerce (Mr. Davey) both gentlemen acknowledged the 
compliment. | 


ELECTRIC CONSTRUCTION COMPANY, 
LIMITED, WOLVERHAMPTON. 


i 


In connection with the Art and Industrial Exhibition now being 
held in Wolverhampton, a general invitation is extended to visitors 
interested in electrical matters to visit the works of the above 
company at Bushbury, and on Friday in last week a gathering of a 
more special nature took place upon the premises, the company 
comprising & number of gentlemen representing the technical and 
newspaper press. The visitors were cordially received by one of 
the directors of the company, Mr. J. Irving Courtenay ; Mr. James 
Gray, managing director; Messrs. G. S. Moore and W. Bullock, 
joint managers; and Messrs. Buchanan and Boyden, chief engineers. 
A luncheon was served in the oflices, after which Mr. Courtenay 
extended to the visitors a hearty welcome, and expressed his regret 
at the absence of Sir Daniel Cooper, the chairman of the company. 
Mr. Courtenay then went on to say that the Electric Construction 
Company had what he thought might fairly be termed a very credit- 
able exhibit at the Exhibition, but as sometimes they were asked 
whether the company was in a position to turn out the large work now 
demanded, it was thought that ocular demonstration would be the 
most convincing proof of the company's ability to build the 
very largest electrical plant required anywhere. New shops had 
been recently finished and equipped after long delay, owing to the 
difficulty in getting delivery of the superb and up-to-date machine 
tools which were now to be scen in them. The Electric Construc- 
tion Company does not, Mr. Courtenay said, manufacture electrical 
accessories, such as meters, small switchwork, &c., but lays itself 
out for all kinds and sizes of electrical machinery. The compauy 
is not engaged only on continuous current machines or traction 
machinery, but is manufacturing the latest and most efficient 
machines for dealing with the newest problems, both continuous 
and polyphase current, whether motors or generators, and thus the 
breadth of the company's experience is perhaps greater than that of 
any other British firm, especially in the design and manufacture of 
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such machines as continuous and polyphase motors, generators, rotary 
converters and transformers for heavy current or high voltage, 
boosters either for battery or line working, pressure raisers or 
pressure reducers of the rotary or stationary type. In short, 
there is no size of machine yet in use, or likely to be 
in use, that the new plant is not equal to tackling, and the 
company have a staff that has experience in handling large contracts 
in their entirety and controlling them right throughout. In these 
days, added Mr. Courtenay, when foreign competition is upon us in 
full swing, it behoves those whose duty it is to face and overcome 
this competition to be on the alert, and the directors of the Electric 
Construction Company have spared neither money nor endeavour to 
render their workshops, by these important additions, capable of 
executing well and speedily whatever may be required of them, and 
he felt sure that they would be able to hold their own against all 
comers. | 

The visitors were afterwards conducted through the works, the 
various departmente being explained by the chiefs thereof. The 
works were erected in 1892, when, it is said, they were the 
only ones in the country for which it could be claimed that they 
were designed and built throughout for the purpose of electrical 
machinery construction. The area of thesite on which they stand 
extends to about 25 acres, of which one-fourth is covered by 
buildings. Electrical generating plant and accessories are con- 
structed throughout from the raw material, even the necessary 
castings being made by the company on the spot. During the 
last 12 months a large machine shop, specially designed and 
aid out for handling large electrical generating unite, has been 
added. This shop contains some of the largest and most up-to-date 
machine tools ever made— notably a boring mill, capable of dealing 
with a piece of machinery 32 ft. in diameter, and another 20 ft. in 
diameter; a planing tool, capable of dealing with a bed-plate or 
similar piece 18 ft. by 12 ft.; anda radial drill for boring rings up to 
20 ft. diameter from the floor level. The large pieces of machinery 
dealt with in this shop are handled by means of two electrical 
cranes, 80 ft. span, having a combined capacity of about 60 tons. A 
considerable portion of the floor space in this shop is occupied by a 
massive face plate, on which are found a number of portable tools, 
automatic and otherwise, which greatly facilitate the performance of 
certain classes of work and materially minimise the cost of pro- 
duction. Every description of electrical machinery for railway, 
lighting and motive power, is manufactured at the works, 
which are, of course, driven electrically throughout, and a 
special feature is that one part is driven by continuous current, and 
another part by three-phase current. This is done to illustrate the 
special features of both systems. One kind of current is also turned 
into the other! kind by means of a rotary converter, and both work 
in unison by this means. The factory employs 1,000 hands, and 
during the visit on Friday some very fine samples of work were 
inspected, including machines for the War Office and for a large 
number of home corporations for tramway undertakings, and for 
numerous concerns abroad. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE MACHINERY. 
| By А. С. EBORALL. 
(Paper read at. Manchester, March 25tÀ, 1902.) 


(Continued from page 700.) 


A DEDUCTION that follows naturally from what has just been said is 
that, for a given frequency a high engine speed is very favourable 
to good psrallel running, for the number of pole-pairs decreases, 
thus permitting a greater cyclic irregularity (lighter magnet wheels) 
for the same value of phase displacement; on the other hand, the 
turning moment of English high-speed engines of the three-crank 
class is usually so good tbat it often happens tbat the fly-wheel 
effect of the dynamo-maker's standard magnet wheel is sufficient to 
give a smaller cyclic irregularity thaniwould be issible, without 
the provision of any additional fly-wheel effect at all. High speed 
is exceptionally favourable for the operation of polyphase generators 
of all types, and (without exception) for all classes of work; quite 
apart from considerations of parallel running, such generators 
become electrically better. Both the efficiency and regulation are 
better at high speeds, and, generally speaking, a better machine all 
round results, which can be sold at a lower price than the corre- 
sponding slow-speed machine. When these facts become better 
known in this country, it will be of interest to see whether the 
high-speed engine builders will study the question of large engine 
units, which are a feature of modern polyphase working, and 
develop very large high-speed engines, which will compete with 
the present slow-speed types on the question of steam economy— 
about the only point at which they are at a disadvantage. The 
author ventures to think that the use of highly superheated steam 
could do much in this direction, for the construction of high-speed 
engines should be favourable to this; as tothe limit of speed, as far 
as the generator is concerned, a speed of 150—200 revolutions per 
minute for a 4,000-kw. machine (or more than double that of the 
corresponding slow-speed combination) would present no disadvan- 
tages from the constructional or operating points of view. 

Another point in connection with the parallel running of poly- 
phase generators, which arises from what has been said above on the 
subject of phase displacement, is that of the armature reaction of 


the generators. Clearly this must not be too high, as otherwise the 
generators will, on the one hand, lack sufficient synchronising power, 
which 16 is necessary for them to have, in order that they may 
operate in parallel with stability, while, on the other hand, the 
pressure drop on inductive loads would be excessive. But as the 
armature reaction of a polyphase generator is always evaluated 
from the pressure drop point of view, this being indeed one of the 
starting points of the design, all modern generators have a syn- 
chronising power far in excess of that necessary to ensure stable 
parallel running. On the other hand, this must not be pushed too 
far, that is to say, the pressure drop must not be too small, as if it 
is, the parallel operation of the generators is again likely to be 
unstable and would be, in any case, accompanied by large syn- 
chronising currents. The only remedy for this will be to insert 
choking coils in the generator circuits, or to reduce still further 
the cyclic irregularity of the engines, or to carry out both these 
things. 

Large slow speed polyphase generators should have a fall load 
pressure drop at constant speed and excitation of 5—6 per cent. on 
a non-inductive load, and 16—18 per cent. on an inductive load of 
80 per cent. power factor; better regulation than this is unnecessary 
and undesirable, if the generators have to operate іо parallel. 

In the remarks made above on tbe parallel running of generators, 
it must be, of course, understood that only one side .of the question 
has been dealt with, and in an elementary manner, namely, that 
part bearing upon the design of the generator, and the amount 
of the cyclic irregularity and fly-wheel effect. Naturally other 
points bave to be carefully kept in view, of which the principal 
is the design of the engine governor, for upon this depends the 
proper division of the load between the generators, and the 
tendency to maintain hunting, and sometimes, the tendency to set 
it up. Such points as these are, however, outside the scope of the 
present paper. 

In practice large polyphase generators driven from slow-speed 
engines u:ually work with a cyclic irregularity* of about 1 in 300 
for 50 cycle plants, and 1 in 200 for 25 cycle plants. In accordance 
with what has been said above, it is clear that from the parallel 
running point of view, the 25 cycle plants will be operating rela- 
tively under the better conditions, when these values of cyclic 
irregularity are taken, and when the comparison is made on the 
same basis of speed. The reason for this 1s, that the load on 25 
cycle generators invariably consists of rotary converters, which is 
&load very sensitive to variations in the turning moment of the 
prime mover. Fifty cycle generators are only employed for light- 


. ing and power work, or for the operation of sub-stations containing 


viotor generators; when these latter are synchronous, they are 
also sensitive to variations in the turning moment, but as they are 
not in the balanced condition of rotary converters with regard to 
the load on the two sides, and for other reasons, they are not во 
liable to hunt as the latter class of machine. So that whereas a 
phase displacement of about 2° per generator is the moet that can 
be permitted for rotary converter work, 3° per generator is quite 
permissible for the class of work for which 50 cycle generators are 
usually designed, which amounts of phase displacement correspond 
to certain definite values of cyclic irregularity, which can be readily 
calculated. 

The object of the large fly-wheel effects arranged for in the 
rotating magnet wheels is then to keep the cyclic irregularity 
within the permissible limits, and as one of the effects of damping 
currents is to tend to diminish the cyclic irregularity, it is evident 
that the fly-wheel effect arranged for in the magnet wheel may be 
smaller if damping currents are permitted. Thus the point to be 
settled is, shall the cyclic irregularity be limited to the permis 
sible amount by means of the fly-wheel effect of the magnet wheel 
alone, or shall a lighter magnet wheel be employed, and damping 
currents be arranged for? In the former case, laminated pole shoes 
can be used, while in the latter case if solid pole shoes are not used 
(and sometimes when they are) special dampers must be arranged 
for, as described hereafter. 

Such a point as this must be settled in accordance with the views 
and experience of the individual constructor, knowing both the 
engine and the generator in question, but nevertheless there are 
certain definite features to be kept in mind. If the effects of 
damping currents are made use of, it is olear that additional losses 
occur in the generator—the amount by which the generator effi- 
ciency is lowered will depend upon the extent of the part played 
by the damping currents in assisting parallel running. On the other 
hand, so long as the evenness in the turning moment does not suffer 
(that is, as long as the cyclic irregularity does not increase) the 
lighter the magnet wheel the better, for the generator will be easier 
to synchronise, the engine will be more under the control of the 
governor (lessening the tendency to hunt), and the design of the 
generator itself will be more favourable, as already seen. Again, if 
damping currente can be called into being either in the pole faces 
or in special dampers, they may be very useful when synchronising 
very large generators, as they will correct for slight phase 
differences, and they will certainly be useful should hunting be set 
up from the governors, as this will be checked before it assumes 
dangerous proportions. | 


* This term, which is not а particularly suitable one, means the 
Maximum velocity —Minimum velocity 
Average velocity 


during one revolution; the actual amount varies within narrow 
limits according to the load on the engine, and the maximum 
value over the working range of output of the engine must there- 
fore be understood when a figure is put forward for the cyclic 
irregularity. 
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The point cannot be settled without reference to the frequency; 
as shown above, the lower this is, the greater can be the permissible 
value of cyelic irregularity, a much smaller fly-wbeel effect being 
necessary for the case of a 25-cycle generator than for that of a 50- 
cycle machine. In the author's opinion, and looking at the ques- 
tion simply from the point of view of the parallel running of the 
. plants under normal conditions of operation, 25-cycle steam gene- 
rators of larze size will not require damping as a rule; the pole 
shoes can be lamiuated, and the necessary even turning (cyclic 
irregularity not exceeding 2%) can be best attained by the provision 
of a suitable fly-wheel effect in the magnet wheel. On the other 


hand, for similar 50-cycle generators, having laminated pole shoes, 
and operating with a cyclic irregularity not exceeding 53, the fly- 


wheel effect can generally be supplemented by damping with great 
advantage. This is partly on account of the service it renders in 
assisting parallel running, and partly on account of the other advan- 
tages (mentioned above) which are of particular service in the case 
of 50-cycle generators of very large size. 

When damping effects are desired in connection with generators 
having laminated pole shoes, one of the following special arrange- 
ments has to be provided. Hither the pole shoes must be pierced 
with a number of holes for the reception of copper bars, which are 
short circuited at the ends by means of copper strips passing right 
round the magnet wheel, or else the top cheeks of the field bobbins 
must be made of copper, or gun-metal, considerably thickened up 
at the pole horns, aud then extended and joined, so as to form 
bridges of high conductivity round the poles, and between the 
poles. The former method, which really consists in superposing 
а regular squirrel cage winding on the pole shoes, was tbe original 
one, and is, according to some authorities, far preferable to-the 
latter; such damping coils are shown in fig. 2, and as can be 
readily imagined, a considerable expenditure in copper and labour 
is required. On account of this, the merits of tbis arrangement 
must certainly be considered in conjunction with its cost. Apart 
from the consideration mentioned below, the author prefers the 
second method, considering that the metal is wanted between the 
poles, and especially all along the pole horns parallel to the shaft. 
For, as stated previously, the displacement of the magnet wheels 
(due to the cyclic irregularity), which is superimposed upon the 
rotation, causes a distortion of the flux in the air gap, shifting this 
towards the pole-horns, and even into the gap between adjacent 
pole-horns. On the face of it, it would thus appear that the best 
place to put the dampers in would be in these positions, where the 
induced currents in them tend to prevent the shifting of the flux 
and the changes in velocity. At any rate, experieuce shows tbat 
this arrangement is very effective, and it can be carried out without 
difficulty at a relatively moderate cost, because all that is necessary 
is to thicken up the gun-metal upper cheeks of the field coil 
bobbins, and to extend these cheeks between the poles until they 
meet, connecting them together at this point, or the bobbins may 


be left alone, and the pole-shoes bridged across by suitable gun- 


metal wedges.  . tee 

But in one respect this arrangement is much inferior to the first 
one described, in which the dampers consist of a squirrel cage 
winding. In the latter case, should the field excitation cease (due 
to an accident, for instance) a breakdown of the plant will be pre- 
vented, for the machine will operate as an asynchronous generator 


or motor, as the case may be. Steam could be shut off from the. 


engine, and with the armature still connected to the bus bars, 
the machine would run as an asyncbronous motor, driving itself 


and the engine against the friction losses of the combination. 


Such an induction motor action would not be sufficiently powerful 
in the case of the second method, and so for those cases where it is 
desired to eliminate risk of breakdown due to failure of the excita- 
tion, the first arrangement suitably carried out would be employed. 
The dimensions of the bars and short-circuiting rings forming the 
squirrel cage would be so fixed that the induction motor formed 
by it, and the armature supplied with current from the bus bars, 
would be sufficiently powerful to operate the combination at no 
load, as above described. For instance, referring to the design 
shown in fig. 2, this generator, without excitation, would operate 
as an induction motor, developing 400—500 н.р. for as long а 
time as might be desired; the only way in which the other 
generating units connected to the bus bars would be affected would 
be that they would have to furnish the load current formerly pro- 
vided by the defective generat or, and (supposing steam to be shut 
off from the defective plant) the current taken by the latter in 
order to run it as aa asynchronous motor doing work against the 
friction of the engine, &c. This current would, of course, be more 
than that corresponding to the value of horse-power given above, 
for it would have а large lagging component. Should the defective 
plant remain under steam, however, it would probably speed tp a 
little, and might even, under certain circumstances, be made to 
generate current—that is, to take up a portion of the load. In a 
large power station such а safeguard against total breakdown as 
this is well worth serious consideration, and thus it might quite 
well happen that the employment of a squirrel cage damping 
winding on the generators would have much to recommend it in 
certain classes of work, quite apart from the effects of this winding 
on the parallel running of the generators under normal conditions 
of operation. So that, for instance, with a 25-cycle plant, in which 
the even turning of the generators was assured on account of correct 
engine design in combination with sufficient fly-wheel effect in the 
magnet wheels, it would simply become a question of whether the 
additional safeguard against total breakdown of the whole station 
from the cause in question would be worth the additional cost of 
the elaborate damping arrangement. Such a point as this can only 
be settled according to circumstances, and the ideas of the engineer 
laying out the power station. 
(To be continued.) 


THE OUTSIDE LABOUR QUESTION. 
Bx JAMES WHITCHER. 


(Concluded from page 686.) ` 


Іт need scarcely be said that the moral character of the 
outside worker, is a matter of deepest importance to his 
employer, if not to himself. Seeing the inevitable lack of 
disciplinary influences other than his conscience, it is emi- 
nently desirable that it should be of distinctly higher grade 
than the normal. Unfortunately, it is usually quite the 
other way with some trades, which we need not specify in 
particular. Indeed, it behoves employers, being of vital 
consequence to their credit and profit, to present a stern, 
unbending front to the many forms of dishonesty that exist 
to vex them in their outside workers. False timekeeping, 
as we have seen, is one; drunkenness i8 another; tool and 
material thefts another; and so on. Punishment, sure, sharp 
and severe, is the only just course open to pursue against 
them. Mercy is quite out of place, and even immoral, here, 
for the demands of mercy are already too well served by the 
extreme difficulties of getting a practical grip of the crime. 
As regards thefts, there are many inveterate tool thieves 
among the ranks of outside workers; and with well-nigh 
absolute impunity, they levy persistently on either their 
master’s stores or their fellow workers boxes or bags. 
Nothing is safe from them; and оп quick-changing jobs they 
can do very well by their thieving. In simple justice to 
their honest men, and as responsible for introducing the 
thieves among them, employers ought to keep sharp watch 
for these propensities, rewarding their detection, and seeing 
to it that the offender meets his due. 

As for the drunkard, it is the duty of every man, employer 
or employed, to pile up discouragements for him. There is 
а foolish fashion abroad among employers of condoning and 
apologising for fits of drunkenness in their workers, Errors 
and escapades arising from it are overlooked and pardoned, 
which would be seriously condemned if done in the odour 
of temperance. It cloaks a multitude of sins in a worker, 
practically securing for the intemperate a latitude of disci- 
pline in which the temperate could not indulge with im- 
punity. This is an altogether wrong and illogical state of 
things, of course; but there it is; a lamentable confession of 
the weakness and impotence of employers in the governing 
of irresponsible men. How often is the remark passed that 
а man is none the worse worker for being a slave to intem- 
perate habits ! A statement which has not the slightes basis 
in fact, as can be easily and definitely proved by keeping 
proper records of performance. The bald fact is, a man 
must be clever above the ordinary if in his responsible 
moments he has to compensate for a proportion of irrespon- 
sible ones, and the after effects of them. Practically a man’s 
working value is depreciated by 2d. or 3d. an hour, for out- 
side work in particular, by a proneness to intemperance ; and 
it would be well if employers awoke generally to this grim 
reality and acted npon it. No amount of sophistry like the 
above can disguise the tremendous disability the habitual 
and occasional drunkard labours uader in competition with 
his temperate colleague. It is a perpetual menace to the 
character of his work; and no real confidence can be 
reposed in him. | 

In dealing with this failing, if it cannot be entirely elimi- 
nated froin among one's employés, it should still be a rigid 
rule that it carriesa heavy fine in wages. It ought also to 
be an absolute bar to responsible positions, or even to working 
alone without effective supervision. Circumstances may 
tempt departure from these rules sometimes ; -but if success- 
fully, repentance is like to follow. By boldly and con- 
sistently declaring for a reduction of wages as a penalty for 
drunkenness in their workers, employers, as a body, could 
make themselves a very potent agency for ite suppression, 
and the benefit will be greatly theirs, as undoubtedly they 
have to pay the piper for it, under the present tolerant way 
of regarding it. 

Reverting to the wages question, it is only common sense 
to make the rate paid such as will attract competent men to 
the trade. To set it so low that only the wastrels and debris of 
other trades are drawn on, is very false economy. Pay for 
good men, but see that you get good men, and keep them up 
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to their work. At the same time, grade your men according 
to the breadth and height of their skill, with pay to corre- 
spond, endeavouring always to suit the grade of man to 
the grade of work. Don't spoil good men by keeping 
them on indifferent work, when better is available, or by 
leaving them on the same rate of wages as the common 
ruck of your hands. Differentiate in unmistakeable manner. 
There are many halfpennies per hour difference between the 
real money value of men,although trade union rates strive to 
disguise the fact. 
the bad and unworthy. Mitigate this injustice as far as 
possible by the direct means of wages; don't expect to com- 
pensate it by more shadowy benefits, The casual or new 
hand onght not to be admitted at once to full rates; insist 
on a term of probation, agreeing, іп а case of urgency, to 
make the rise retrospective, if conceded on trial. Snub the 
. man who talks big; snub bim generously. He does it 
because he thinks it pays, and hopes it will hide his defici- 
encies. Prove to him it does not; penalise him a halfpenny 
or two an hour, and don’t tolerate him unless he is par- 
ticularly cheap at his price. Let him understand this, and 
never take him seriously when he reiterates his demands for 
а rise. He is, at best, a nuisance and a snare, liable to take 
you unawares at some unguarded moment, and get entrusted 
with work beyond his real capacity. 

Pay for honesty and uprightness of character in your 
workers, Pay for it handsomely, for it is getting rare. We 
have seen plenty of reasons why it should have a real and 
substantial value in the outside workman. A man may not 
be brilliant, even he may be comparatively stupid, yet the 
possession of that rare essence, a conscience, will lift him a 
long way up the scale of value to you. It is a huge relief, 
in these days, to be able to trust a man to keep honest time 
and fill it honestly. Playing policeman is detestable work, 
but it is a róle forced upon employers by a great bulk of the 
working classes, whose dominant motives, when laid bare, are 
seen to carry a very striking resemblance to the motives of 
criminal classes. l 

The question of out-money is a very important one in 
connection with outside labour. It is a heavy tax on 
employers who have to contract widely abroad for work. 
Yet, at the same time, it is undoubtedly a legitimate tax. 
The worker away from home is at a certain extra expense, 
which should be made up to him, although it may be argued, 
in some cases, that it is an inevitable condition of the trade 
he engages in, and, therefore, should not meet with special 
treatment. Furthermore, it may be said, that if the master 


did not procure the trade abroad for him, it would be 


necessary for the workman to go abroad for it himself. 
It is & matter of equity, but, at the same time, and 
for the same reason, the amount paid should be the 
workman’s net extra expense, and no more. Usually a man 


is able to get himself lodged and boarded, and all found, for 


148. per week, which, we find, is а very usual rate. His 
board at his fixed home would probably co-t him 5s., which 
leaves hs. as the net extra expense, t.e., 18. 3d. per day. 
Single men with no fixed home, may not incur so much or 
any extra expense; they might justly be put on half the rate. 
Highly skilled men, such as erectors, leading bands, and 
foremen shonld naturally have more, ranging from 18. 6d. 
to 28. Gd. per day; 25 per cent. of the wages represents the 
average out-money tax, reckoned on a fairly generous scale. 

Next as regards travelling time and money, it is well to 
have fixed rules governing tbe allowances for these. The 
time allowed should be the net railway time, plus, say, one 
hour each end for preparations. The expenses may be the 
net fares, plus, say, 1s. each end and changing point for 
luggage charges. These figures appear fair and proper 
limits from both sides of the question. The added allowances 
of time and expenses only to apply in the case of prolonged 
absence requiring full equipments of personal luggage and 
tools. On a long journey a man may be put to other 
expenscs ; but he should take into consideration that he is 
being paid for a lot of unproductive time. 

Speaking of tools, it is highly desirable that all outside 
workers should provide themselves with full equipments of 
the necessary hand tools belonging to their trade. In some 
trades it is an understood thing, and no reputable member 
of them will be without good tools kept in fine order. In 
others there is a tendency to lean on the employer for these 


The good honest worker earns money for | 


necessaries; and in such we invariably find great tool wastes 
and losses, and much loss of time and bad work for want of 
them. It is the barest wisdom in an employer to insist that 
each of his men shall keep a full equipment of hand tools, 
and have them ready to hand on a job and in proper order. 
Any man found deficient should either be suspended or sup- 
plied with tools at the expense of his wages. No borrowing 
from each other should be countenanced, as it is unfair to 
the carefyl provident workman, who can scarcely refuse 
when asked, and it means much waste of time.  Arrange- 
ments should likewise be made by which each apprentice is 
provided as early as possible in his career with a sufficient 
kit of tools. ` 

Ав regards the heavier tools, which the employer has 
necessarily to find, it is wise to enforce a responsibility for 
their custody and good treatment upon all workers using 
them. Such plant is very apt to go astray, or be allowed to 
take care of itself, and it is not always convenient to havc 
someone in special charge of it. Therefore it is policy to 
visit neglect with severity on all concerned. The same 
applies to the preservation and proper usage of materials. 
Yet with all precautions good storekeeping is still an indis- 
pensable factor of a business conducted on sound lines. The 
storekeeper is too often-a despised unit, and his work held in 
indifference ; yet his position is one of much difficulty, and 
if he fill it well his wage is truly earned, in spite of appear- 
ances arguing that he has nothing to do for it. 

The apprentice question is another that is full of per- 
plexities. There is a very mean tendency, even among fair- 


minded workmen, to deny employers any benefit or profit 


from the employment of them. On outeide work especially 


this antagonism can be freely and effectively indulged in: 


so that apprentices are encouraged in idleness, or even have 
it enforced upon them. The habits thus acquired stick to 
them, and that is largely why there is so much just ground 
for complaint against the regular outside worker. And, 
helped by the brevity of apprenticeships now in vogue, it 
destroys the youth's chance of really learning his trade, and 
the“ skilled” workman, when he thinks himself * finished," 
is in sober truth little better than a labourer. There is no 


" honesty in this antagonism, and it ought not to exist, The 


men who act up to it may even be parents themselves, and 
surely it is some consideration to them to get their sons the 
opportunity of learning trades, and of learning them well. 
It is of substantial value this schooling for a life's work, 
but a youth is well able to pay for it by his own efforts if 
allowed and assisted to work his best. If this is not to be. 
it is hardly to be expected that an employer will experiment 
with youths, when the work they do is made to cost as much 
as though done by men. Не must withdraw the opportunity 
to learn, or else inflict heavy premiums. 

The premium system is far from satisfactory, for several 
reasons. It excludes good raw material ; it gives boys of 
some natures an inflated idea of their relations to their 
masters, and it appears to give them a prescriptive right to 
be taught, whereas the actual considération in practice is the 
opportunity to learn—a very different thing. On the other 
hand, it is of some usefulness in preserving the apprenticeship 
in the earlier stages, but in the later stages when its binding 
powers would be more valuable in the interests of the 
employer, they have ceased to exist. A better system, with 
the object of guarding against the breaking of apprentice- 
ship, would be a returnable premium, paid back only in case 
of completion of the full term, and satisfactory conduct and 
work throughout the term. Or better still, perhaps, a 
system of deferred pay, paid over at the end of term on the 
same conditions. 

There are some trades—electric wiring for instance—in 
which a veneer of skill is quickly obtained. And as, in the 
busy season, there are always improvident employers in 
desperate hurry with belated jobs, chances come often to 
the learners of stepping unquesfioned iuto the responsibilities 
of fully skilled hands. Of course, they never go back to 
their schooling again; that must come in the day's work 
thereafter. Thus is lowered the average standard of skill. 
until it is a puzzle at times to find out where the skill 
comes in at all. This applies inthe higher ranks as well. [t 
is an ill state of affairs from all points of view : and t^ 
remedy it, it is clear that the present apprenticeship system 
needs radical alteration, 
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Obviously it is to employers interests to encourage 
learners. To keep the ranks of workers well and ably filled 
should be one of the first aims of employership. Restriction 
of the supply ought not to originate with the masters, but 
rather with the men. Apart from this, it is often the case 
that men on a job have to work in pairs, which means 
generally that a man is doing what a lad could do as well. 
Better to have a surplus of idle boys about than to allow 
this. The imposition of premiums is undoubtedly a great 
deterrent, and their entire abolition seems only wise. Again, 
why take boy apprentices only ? Why should not labourers, 
or the men who find too late that they have made a mistake 
in their life’s work, be allowed and even induced to apprentice 
themselves ? A system of deferred pay would meet their 
case admirably, and it would secure splendid recruits to a 
trade—earnest-minded men who have found themselves, as 
contrasted with the featherheads, who, led along an easy 
way from their youth, never get really out of leading strings. 
It were idle nonsense to argue that. a grown man, when he 
will, cannot learn better and more quickly and thoroughly 
than a boy. It may be necessary to pay him at a level 
instead of & progressive rate throughout the term ; but to 
such a man the prospect of a certificate of skill at the end 
will be even a stronger anchor to his school than the deferred 
pay. 
in no half-hearted manner. They must be fully considered, 
proper agreements drawn up, and rules and conditions set 
forth in black and white for the avoidance of all misunder- 
standi 

A word of disgust here for the practice of taking heavy 
premiums for making engineers of pupils or apprentices, and 
teaching them only a section of a trade. It is a fraud, and 
it launches fleeta of living frauds, disgracing the profession. 
One cannot turn out an engineer except by giving him 
prolific terms of experience in all the aspects of his particular 
section of the profession—the workshop aspect, the designing 
aspect, the erecting aspect, the commercial aspect, and 80 on. 
Yet many who take these premiums have no legitimate 
means of providing these varied experiences. Mere attend- 
ance on a switchboard, an engine, or.a dynamo, does not 
qualify for engineership, nor wiring, or winding, or testing. 
Resourcefulness іп all things appertaining to his work is lhe 
quality that makes the engineer. 'To some it is almost 
natural, but to most it has to come through varied and exact- 
ing toil and observation. | 

In concluding these too lengthy remarks, I—lapsing 
into the eyo—would earnestly protest that they are not 
written for the belittling or belabouring of the honest worker. 
On the contrary, I feel very kindly towards him, and wish 
him well in all ways, and higher and higher wages, until the 
earning power of his capital comes into fairer equality with 
that of money. | . 


THE ECONOMY OF ISOLATED ELECTRIC 
PLANTS. 


П. 


IN а recent, number (p. 250) we discussed an article which 
appeared in the January issue of the Engineering Magazine, 
from the pen of I. D. Parsons, bearing the above title. In 
the article referred to the cost of producing electricity in an 
isolated installation was compared with the prices charged 
by public supply authorities in the same district. The 
class of consumers then dealt with were business 
houses, such as offices, department stores and loft buildings, 
and it was shown that, generally speaking, it was cheaper to 
generate than to buy electricity. In the February issue of 
the same journal a second article deals with a different 
class of buildings, viz., those used for residential purposes, 
including hotels, clubs, and apartment houses. 

Great difficulty was again experienced in obtaining accu- 
rate figures of costs, or, in fact, figures of any kind, as 
records are very rarely kept in such establishments. The 
load factor in apartment houses is not a very favourable one 
for thé economical running of an electric light plant, if an 
all-day service is given. Again, it is not usual in the design 
of such buildings to make any provision for generating 


Innovations like these must, of course, be carried out 


Pine and it is expensive, often impossible, to add this 
ater. 

The first analysis of costs given is of an apartment house, 
of a type which includes more than half the better class 
houses of this kind in New York. It is a 7-storey build- 
ing, having a ground plan area of 90 ft. x 75 ft. There 
are two generators having outputs of 15 and 30. kw. 
respectively at 115 volts. Between 7 a.m. and 5 p.m. the 
average load is only about 25 amperes, or less than 3 KW. 
The smaller plant is therefore run at about one-sixth of its 
full output during this time. In the building is a 15 Н.Р. 
elevator, so when this is in use the small generator is 
momentarily fully loaded. At night the lighting load rises 
to 4 maximum of 200 amperes, or 23 KW. - 

The larger plant is then run for lighting, and the smaller 
for the elevator, a system the author (Mr. Parsons) recom- 
mends in order to avoid blinking the lights. It is seen 
therefore that both plants are run at considerably less than 
their full loads, viz., the large plant at 70 per cent., and the 
small one only loaded intermittently. The plant is shut 
down at midnight till 7 a.m. The load factor of the light- 
ing load is given as 0°43, and the average load on generators 
as 0'48. = ` 

The annual output is 52,130 units at a total cost of about 
3'2d. per unit. This figure includes interest and deprecia- 
tion on the same basis as before, and also includes steam for 
heating the buildings. As the cost of the latter is known 
for similar sized buildings, a comparison with central station 
rates is possible, and the annual saving is shown to be £700 
in favour of the isolated plant. 

On the other hand, a similar sized building shows a loss 
of £20 on the six winter months. As a full year's figures 
could not be obtained, a true comparison cannot be made, as 
the steam heating plays a very important part in this case. 
In the three mid-winter months the figures show a saving 
on central station rates, but there is a loss on the other 
three. The loss would be greater in summer, as the lighting 
would be less, nothing could be charged to heating, and 
the standing charges would be the same. The approximate 
annual loss would be £140. 

This is almost entirely accounted for by the bad arrange- 
ment of the plant. The generators are not properly pro- 
portioned to the load, so that the all-day efficiency of the 
plant averages about 39 per cent. | 

It is really a case of bad engineering. Accumulators in 
either of the above cases would have improved matters, апа 
would have permitted of a 24 hours' supply. | 

An hotel load is quite different, and is very. favourable to 
an isolated plant installation. Steam plant is nearly always 
required in a large hotel for laundry and heating purposes, 
80 that the extra labour expense for electrical plant is in 
some cases nil. From the data given it would appear that 
hotel conditions are more favourable to the isolated plant 
than in any other class of buildings. 

The most favourable instance given is of an hotel 
measuring in ground plan 100 ft. x 200 ft. Only the first 
and second floors are lighted. The only extra labour 
required is one fireman. The following are the particulars 
in brief :—. 

Two 66-Kw. generators, 118 volts. 

Hor. tub. boilers, 90 lbs. pressure. 


Average load on generators, 0:5. 
Total output in 10 months, 115,000 units. 


Cost per unit 0:95d. 
Total cost.for 10 months, £460 — say, £550 per annum. 
„ „ аё central station rate, £1,200 = £1,440 per annum. 


These figures are for electricity only, and do not include the cost 
of héating. | ` 

In another hotel of eight stories, 60 x 160 ft. in plan, 
it was found during a month when the dynamo was shut 
down that the electric light bill from the central station was 
25 per cent. greater than the cost of operating the machine. 

Clubs have not such a good load factor as hotels; there 
is a very small morning load, and some clubs, therefore, use 
the supply current during that part of the day. In a small 
club using а 20-Kw. coupled plant from 4 p.m. to 1 a.m., 
running at about three-eighths load on the average and 
using steam for heating, the saving is about one-third as 
compared with central station rates. In a larger club, 
having three 130-xw. dynamos, generating a total of about 
94,000 units per annum, the saving isover £800 per.annum 
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which represents an economy of over 40 per cent. Steam is 
used for heating. Owing to the use of elevators one 
generator runs inefficiently for the greater portion of the day. 
8 again accumulators would probably have reduced the 
costs. 

The data of the 17 buildings given, show a decided 
advantage in favour of the isolated plant, over central station 
rates, and curiously, the smaller buildings show the greater 
percentage gain. = | 

The author finally discusses at length the factors which 
influence economy, among which are the correct arrangement 
of plant to secure a high load factor, together with low costs 
of interest and depreciation ; the shape of the load diagram; 
the keeping of daily records; the character of the engineer- 
in-charge ; the temperature of the engine room ; coal storage 
capacity ; and the use of accumulators. This by no means 
exhausts the subject of isolated plant economy; such 
instances as collieries, docks, factories, isolated manufacturing 
works, &c., are not touched upon. Оп a future occasion, 
therefore, we may take up the subject from these points of 
view. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


— 


Compiled expressly for this journal by W. P. Тномреон & Co., Electrical Patent 


Agents, 899, High Holborn, London W.C., and at Liverpool, to whom all 


inquiries should be addressed. 


9,150. ‘Improvements in clock-controlled mechanism for turning on gas, 


electric ourrent, water and the like at predetermined times.” 8. W, NORTH, 
April 21st. 


9,208. “Improvements in switch and f ”” 
April 21st. E eee 


9,229. ‘Improvements in audible electric telegraphy.” 
W. J. W. Ricnarpson. April 2184. (Complete.) e 


9.231. A dus for counting telephoni . J. H. 
April PS ppara ing telephonic conversations J. Н. MEYER. 


9,256. ‘ Improvements in and relating to pendant glass shades for electric or 
gas lights and other purposes." С. M. HERON. April 22nd. 


9,204. “Improvements in the constructi t E : 
Avs wine, April 2n d. struction of electric lampholders." W 


9,265. "''An acoessible water-tight and insulating coupling for electri 
cables." А. J. MORGAN. April And. g up ing or e ectric 


N peil an i An improved dynamo-electric machine or motor.” А. H. FINLAY. 


9,278. "''Improvements in incandescent electri "dd 
Apt ar с electric lamps 

9,825. “Improvements in insulating tubes for the windings of electric 
machines such as motors and tbe like, and in the process of making same.” 
M. MErnowsxy, April And. (Complete.) 


, 9,852. “Improvements in the method of actuating key switches enclosed 
in cases." E. LawLEY-PiNcHiNG and L. Minsk. April УЗга. 


9,867. "Improvements in trolley-poles f i E 
S. R. Jackson. April 28rd. у-ро or electric tram and other cars 


9,871. “Improvements in cycle and motor or motor-car ways with or without 
the formation of space for sheltering electric wires or chambers for rifle firing 
practice." J. C. SELLARS. April 28rd. 

9,880. Improved fuse head for electric blasting.“ F. RE * i è 
on Sielei e ing ENDER, April 28rd 


fe “Improvemcn!s in dynamo-electric machines." Н. CHITTY. April 


9,419. ''Apparatus for sounding and recording code signals for electric fire 


alarm and other purposes." G. B. BowkLL and THE PEansoN FIRE ALARM 
System, LIMITED. April 23rd. 


9,93. An improved flexible electrical conductor from any point of which a 
current may be taken." Н. Bevis. April 26rd. | 


9,183. “Improvements in or relating to silver plating ildi " 
J. ECHIELE. April 28rd. (Complete.) ранее Caen риса. 


9,489. ''Improvements relating to protecting apparatus for controlling the 
consumption of current." Е. W. SCHNIEDER and A. STRAUSS-COLLIN.. April 291d. 


.9,441. “Improvements in electro-magnetic traction for railways and the 
like.” H. H. LAKE. (A. Pacinotti, Italy.) April 23rd. "S 


9.488. New or improved mountings or fittings for incandescent electric 
lamps for illuminating shop windows or for outlining buildings or other illumi- 
nations or other analogous purposes." A. W. BEUTTELL. April 24th. 


9,603, “ Improvements in incandescent lamp attachments.” G. D. Ростк. 
April 24th. (Date applied for under Patents Act, 1901, April 29th, 1901, being 
date of application in. United States.) (Complete.) 

9,504. ** Improvements in electric lamp sockets.“ M. NORDEN. April 21th. 
(Complete.) 

9,529. “ Improvements in terminals and binding screws for clectric batteries 
and connections." W. R. EDWARDS. April 21th. 


9,531, _ “Improvements in electricity muximum demand meters." G. BYNG 
and E. SAYER. April 24th. 


9,592, “Improvements in or relating to electrical fuse boxes.“ E. F. Moy, 
P. Н. Bastir, and E. F. Moy, LinIIED. April th. 

3,069. “Improved apparatus for starting alternating current motors.“ T. Н. 
Снснтох. April 26th. 

9,704. Improvements in and relating to electric switches and wall plugs 
ane rare for the same.” A. Vanpam and T. H. Макен, April sth. (Com- 
plete. 

9,721. “А new or improved high tension electric condenser." A. VosMAEK 
and A. LEBRET. April 26th. 


A. W, Y. D. CHAPMAN. 


R. OXLADE and 


M. НАҮАВИІ, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Oo., 829, High Holborn, W.O., and at Liverpool, price, post free, 9d, 
(in stamps). 


4,920. ''improvemeats ia automatic time switches." A. J. Howard. Dated 
March 15th, 1 А clock dial is fitted with adjustable arms adapted at pre- 
determined times to engage pins connected to a weighted lever. When this 
lever is thrown over, it tilts the balanced switob lever and makes or breaks 
contact. 1 claim. 


4,9394. ‘Improvements in electric current feedieg device fer electric tramcars 
ard the like.” J. W. Ehlers. Dated March 15th, 1900. Relates to means for 
feeding electric current to motor tramcars and the like, and comprises а seric~ 
of ela:tically-mounted conductors, which are successively depressed by the 
contact or take-up wheel of the car into contact with the main conductor lodged 
beneath in the rail. The sectional conductors are supported by en clastic 
insulator, and have lugs for making contact with the main conductor when they 
are depressed by the contact wheel. The latter may be шабе in two paris 
which grip the insulated ring. In the fishplate joints beneath the rails suitat.le 
insulation may be provided between the plates and the rails, round the bolts, 
and between the rail ends. 4 claims. 


56,003. ''Means for autematically revolving or reinforcing exhausted putsations 
upon a te e line." M. С. Mengis. Dated March 16th, 1900. Relates to 
repeating arrangements for use in telephone systems. The two line sections 
are connected through solenoids to the insulated portions of a pivoted arn. 
This arm, which ів connected to the solenoid cores, is controlled by a spring. 
and the ends play betwecn contacts; the normal contacts are connected to the 
ped (ria. which the others are connected together to enable high-tension 
calling currents to avoid the repeater. The repeater consists of two, preferably. 
double-wound magneto telephones, having microphones as diaphragms. The 
microphones are connected with the primaries of the corresponding induction 
coils, and the magnetos are cross-connected to the secondaries. The magnetos 
may be single wound, when the earth connections shown are omitted. 3 
claims. 


5,016. “Improvements in power for dia m fer electrotytic apparatus.” 
T. J. Holland and A. P. Laurie. Dated March САКУ Diaphragms are formed 
ofa non-metallic woven fabric coated with a thin layer of an insoluble silicate 
and supported by a cement or equivalent framework. The tank having cathodes 
is provided with one or more earthenware or cement cells formed of top, 
bottom, two sides. and two ends, and enclosing the anodes. The sides of the 
cells have open panels, across which is placed the fabric, such as asbestos cloth 
or the like, coated with and secured to the frame by athin layer of cement. 
1 claim. 


6,066. “improvements ia elestricity meters.” A. Wright asd Reason Masstac- 
turing Company. Dated March 16th, 1900. Mercury voltameters are provided 
with registering mechanism operating by means of gravity. In one arrange- 
ment а mercury anode is contained in a small glass dish attached toa vertical 
glass tube, the upper end of which carries a pointer near a stationary scale, and 
which is suspended by a helical spring. Electric connection is made with the 
anode by a platinum wire in the glass tube. The anodeis suspended in а vessel 
containing the electrolyte, and a mercury cathode at the bottom. As current 
passee, the anode becomes lighter, and the pointer rises. This arrangement 
may be used with the movable part connected as cathode, the cathode surface 
being provided by a conical coil of platinum wire or a porous carbon blocs: 
the anode is meroury in an annular trough, above the cathode. In a modifica- 
tion. tbe glass tube and dish may be stationary, the vessel containing the 
electrolyte and lower electrode, being suspended by & spring. In other con- 
structions, the anode and cathode are mercury contained in recesses atthe enis 
of an inclined tubular vessel filled with the electrolyte. The anode may be fed 
with mercury from а bulb as described in Specification No. 2,222, 4.p. 1900. The 
versel is supported by a clip оп а pivot, its inclination changing as mercury is 
transferred from the anode to the cathode. The vessel may be connected 
with a spring by a thread passed round a pulley on the axle of a pointer. 
so that this moves along a stationary scale as tbe vessel turns. Or tbe 
clip may carry а suspended receptacle to receive a chain balancing tke 
mercury transferred, the chain being supplied by a spring or other nrotor. 
when this ie released by au arm of the clip; the motor also drives counurg 
wheels. 7 claims. 


5,050. “Improvements in asynchronous rotary converters and ether dyname- 
etectric machines." W. P. Thompeen. Dated March 16th, 1900. Relates to 
asynchronous iotary converters and like machines, the stator being supplied 
from two entirely independent sources of energy. 6claims. 


5,088, ‘‘ Bonding for iron or steel electrical conductors.” К. Thomsen. Dated 
March 17th, 1900. Electric conductors of iron or steel, such as rails on electric 
railways and tramways, are bonded by cleaning the surfaces in contact on the 
fish-plates and rails, &c., and covering them with a metallic paste. 2 claims. 


5,130. “Improvements in intercommunioation telephono systems.” М. Вузу 
and F. 0. Bell. Dated March 17th, 1900. Direct-oall systems for intercomman- 
cation between the various members are arranged with additional separate 
metallic circuits between the subscribers, sach circuits being connected to an 
auxiliary double-contact switch. 4 claims. 


5,137. ‘Improvements connected with incandescent electric lamps." W. C. Gale. 
Dated March 17th, 1900. A lamp is provided with a central conical retlector 
made of porcelain or earthenware, either hollow or solid, and either white, 
glazed, or coated with silver or platinum, which may be glazed, or provided 
with a glass cover; the reflecting material may be applied to such corer. 
2 claims. 


5,167. “improvements relating to alternating current electric motors." J. aad W. 
Yates and J. B. Beat. Dated March 19th, 1900. Motors, alternating current :-- 
An alternating-current motor for driving ventilating fans, &c., is constructed 
without any rubbing contacts. The stationary field magnet is built up of lamin:e 
provided with perforations, scrrations, teeth, or the like, in which a namber of 
wires constituting the windings are laid simultaneously in the form of a cable. 
the ends of the wires being subsequently connected together in auch а manner 
that all the windings arcin series. For this purpose the cable ends are led toa 
board provided with terminals. 3 claims. 


5,178. ''improved means for connecting electsio cables.” С. А. Day. Datca 
March 19th, 1900. Relates to means for connecting lead or like covered cables. 
The conductors are connected by a sleeve or like joint and the s filled in 
with insulating material. А lead sleeve ів then slipped over the joint, the 
edges first being coated or amalgamated with mercury as described in Specifiva- 
tions Nos. 5,176 and 5,177, A. v. 1900. A practically homogeneous joint i» iben 
formed by the application of heat and pressure. In a modified joint a ring 8 
titted between the covering and insulation. 5 claims. | 


6,183. ''improvemonts ia elestrio locks.” H. E. Newton. Dated July 19: 
1900. Relates (а) to controllers for rendering bolt. actuating mechanism opera- 
tive or inoperative; (b) to circuit-closing devices which complete the electric 
circuit only when the volt mechanism is actuated; (c) to key-operated circuit- 
closing devices; and (d) to protection plates for use with locks. 07 claims. 


5,216. Improved mauatacture of fliameuts for electrio lampe." A. J. Boatt. 
Dated March 19, 1900. Filaments of high resistance for use in exhausted 
bulbs are made of boron or siicon, or both together, optionally containing 
some carbon. In one method, beron in impalpable powder is mixed witha 
binding material containing carbon, boron or silicon, such as coal tar Зее 
in benzine, and squirted to form tilameuts, which are heated under pow dered 
charcoal and titanium in an electric or other furnace. They are tMasthe d inh 
vapour or carbon, boron or silicon compounds, such as boron бутче or ctt. 
boron, and шау be coated with a rare oxide by elce'rolysis ov otherwise. la 
another method of making a filament, а tine platinum wire is heated еі тс 
ally in vapour of a boron compound, and afterwards to а higher temperature ty 
volatilise the platinum, 8 сіна. з. 
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THE LIABILITY OF TRADES UNIONS. 


RECENT cases which have been heard at the assizes gerve to 
show that the new liabilities which have been imposed upon 
Trades Unions within the last few years are about to prove a 
somewhat heavy burden. Wonderful schemes have been 
devised for escaping the consequences of an adverse verdict ; 
it has been proposed to sequester the funds of the Unions in 
such a way that no sheriff's officer shall be able to reach 
them. The fact that several substantial judgments have 
already been obtained seems to show that the advisers of the 
unfortunate workmen who have been victimised by the 
tyranny of less honourable Unions are not afraid to bring 
suit. 

Time alone can show whether the оеша measures will 
prove an obstacle to litigation. 

The cases which we have had an opportunity of consider- 
ing have made it quite clear that the principle of the Taff 
Vale Railway case must not be stretched too far. In 
common with other bodies, Trades Unions are entitled to tbe 
benefit of that doctrine of English law which places a limit 
to the liability of a principal for the acts of his agent. Thus, 
a Trade Union can only be held responsible for those acts of 
the secretary which are expressly or impliedly authorised ; 
and the Conrts will not presume that the general body of a 
Trade Union authorises an agent to commit unlawful acts. 
Such a limitation to the responsibility of a Union will com- 
mend itself even to those who suffer most from the tyranny 
of these bodies. 

A short summary of the cases recently decided may be 
found interesting. 

Our readers will recollect that in the Taff Vale Railway 
case a Trade Union was defined to be a collective name for a 
number of persons acting for certain purposes in concert. It 
was also decided in that case that if such persons so acting 
commit a wrong, then an action can be brought, either 
against their representatives, or against the whole body in 
the name of their Union. 

Mr. Justice Walton, in the course of his judgment, thus 
explained the result of the Taff Vale Railway case:— 
“ A Union acts usually by its committees or officcra, whose 
authority is defined by its rules . in other words, 
all the members of the Union act in concert by thcir agent. 
If such combined action causes damage, and the combination 
is of such a character as to constitute an illegal conspiracy, 
the members of the Union may be made liable for such 
damage in an action brought against them in the name of 
the Union.” 

The result is that a Trade Union is subject to the 
ordinary laws of agency, and is responsible for the wrongful 
acts of its servants, provided that such acts are within the 
scope of their authority, as laid down in the bye-laws and 
rules of the Union. 

In the majority of cases, the authority of servants and 


agents of the Union to do acts both Jawful and unlawful on 
D 
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behalf of the Union, is so clear that it is hardly worth while 
to raise it as a defence. Thus, in Thomas v. The Amalga- 
mated Society of Carpenters and Joiners, the plaintiff was 


а joiner who had applied for admission as a member of the 


defendant Union, but owing to his having taken piece work 
in а non-union workshop at a time when he was short of 
money and had a wife and family dependent upon him, the 
Society refused to accept him as a member. Not content 
with this, they sent a demonstration to his employer, who 
reluctantly dismissed him. The plaintiff has subsequently 
been unable to obtain employment. 

Mr. Justice Wills directed the jury that the real question 
was whether the action of the delegates was taken to promote 
the legitimate interests of the Society, or vindictively, to 
punish the plaintiff for having taken piecework. The jury 
found for the plaintiff, and gave him £100 damages. 
Although in this case it is obvious that the overt acts which 
occasioned the dismissal were committed by officials, yet the 
verdict of the jury amounted to a denunciation of the Union 
as a whole. 


Another recent case serves to show the attitude of the | 


British jury towards intimidation. In Banister Bros. and 
Moore, Limited, v. George Almond and Joseph Crop, 
president and secretary of the Blackburn Weavers' Associa- 
tion, the facts were shortly as follows :— 

During a strike of the plaintiffs’ operatives, the defendants 
had caused a circular to be issued in which they stated that 
the hands employed in plantiffs’ works received an average 
pay of 178. a week, and that the material served out to them 
was much below the average in quality. An action for libel 
having been commenced, they pleaded justification. At the 
trial it was proved that both the statements contained in the 
circular of the defendants were untrue; but no special 
damage was proved, and it was shown that the circular had 
not prevented fresh workmen from applying for the places 
vacated by the strikers. The jury found for plaintiffs, and 
awarded them £250 damages. | | ' 

But it is not in every case that the Union can be held 
responsible.. As has already been suggested, a question 
sometimes arises as to the scope of the agent's authority ; 
for it cannot be suggested that a Trade Union, as a body, is 
under any greater liability for the acts of an agent than any 
other company or corporation. 

The case of Giblan v. National Amalgamated Labourers’ 
Union of Great Britain and Ireland and others, which was 
recently heard at Manchester, turned upon this point. There 
the plaintiff had been for many years & member of the 
Union, and had attained a position of trust therein as a 
local secretary. The plaintiff having failed to keep his 
accounts in proper order, the society and the other 
defendants took steps to interfere with his obtaining work. 
Whilst still a member of the society he was working at the 
Prince of Wales Dock, Swansea. His employer received 
notice from the defendant Williams to the effect that the 
men would not work with the plaintiff. In consequence of 
this plaintiff was discharged. He was subsequently dis- 
missed from other places of employment for similar reasons. 
He then claimed damages, and the defendants pleaded that it 
was beyond the power of the officials to authorise or direct 
the acts complained of to be done. 

In the course of the case it was decided to leave certain 
Шеш to the jury, who found:—(1) That both 


efendants, Williams and Toomey, had threatened to call 


out the Union men with a view to preventing the plaintiff 
from being employed ; (2) that they did so in order that he 
might be induced to pay his arrears. The jury also found 
that these acts were done by Williams, but not by Toomey, 
in order to punish the plaintiff, and they awarded £100 
damages. The question of the liability of the Union was 
reserved for further consideration. 

In the course of his judgment Mr. Justice Walton said :— 
“Т think that, for the purposes of this case, the general 


secretary must be deemed to have had authority to do what- 
ever the executive committee 1s allowed to do by the rules, 
But had the general secretary any authority to call out men 
merely for the vindictive purpose of punishing a member 
who’ had defrauded the society and refused or failed to make 
good his defalcation ? The jury here found that this was 
done by Williams, but, in doing it, he was not committing 
an excess or an abuse in the exercise of any authority given 
him by the rules—he was doing something entirely outside 
the limits of that authority.” 

Continuing, the judge held that the authority of Toomey 
was much more limited than that of Williams, and therefore 
he had no authority to make the society liable by his acts, 


SOME interesting investigations on the 
nature and prevention of X-ray burns, by 
Dr. E. A. Codman, are recorded in the Electrical World, 
N.Y. From the statistics of a large number of cases 
occurring within the last five years, it has been estimated that 
one-tenth of one per cent. of the exposures have produced 
burns, but the percentage has very much decreased within 
the last year. This is considered to be due to the shortening 
of the length of the exposures. It is stated that the 
primary injury is to the nerves controlling the nutrition of 
the skin. The effect of the Róntgen rays on the skin, up to 
a certain point, seems to resemble acute “sun burning,” 
which gives rise to blistering and destruction of the 
epidermis. But at this point the resemblance ceases, 
because the Röntgen rays occasionally extend to the deeper 
layers of the skin and subcutaneous tissue, even to involving 
the tendon-sheaths and jointe. A considerable time often 
elapses before the burns make their appearance, the 
average time calculated from 70 cases being 10 days. Two 
methods of preventing these burns have been recommended ; 
a thin plate of grounded aluminium may be interposed 
between the tube and the patient, or the exposure must te 
kept within a certain time limit depending on the distance cf 
the tube. А safe length of exposure for a tube at the usual 
distance of 20 cm. is 24 minutes, and this fortunately with the 
modern appliances is sufficiently long for most purposes. The 
intensity of the rays emitted by the tube must evidently bean 
important factor, but no information is given on this point. 


Röntgen Ray 
Burns. 


ProF. Ramsay contributes to the Con- 
femporary Review this month an article on 
the Becquerel rays, in which he discusscs 
the various forms of radiations, such as cathode rays, X-rays, 
Becquerel rays, &c., whose investigation has rccently pro- 
foundly modified our ideas of the constitution of matter. 
The chemists' objection to the splitting up of the atom lias 
evidently led Prof. Ramsay astray in his representation of the 
conclusions arrived at by physicists in this interesting field. 
For example, in speaking of the cathode rays he says: 
* À fourth hypothesis is held by Prof. J. J. Thomson, of 
the Cavendish Laboratory, Cambridge. His view, which 
appears to be well supported by experimental eviderce, is 
that each molecule of gas, in absorbing its electric charge, 
dissociates or splits up into two or more charged atoms, or 
groups of atoms. Such charged portions of matter bave 
long been taken for granted aa existing during the passage 
of an electric current through a conducting liquid, and 
were named by Faraday ions or travellers." It is evident 
from this quotation that Prof. Ramsay has completely mis- 
apprehended Ј. Ј. Thomson’s epoch-making theory of the 
cathode rays. "This theory does not assert that molecules of 
gas are split up into ions in the cathode rays, but maintains 
that the atoms themselves are split up, and that the cor- 
Puscles, or to adopt Fitzgerald’s term, the electrons split off 
are only „lath the mass of the smallest atom. It is а 
matter of regret that chemists generally should misappre- 
hend or refuse to adopt this electron theory, which has already 
led to so many remarkable discoveries in Physics. The 
Professor does indeed mention “electrons in the free state 
at the end of his article, but his notion of what is meant hy 


Prof. Ramsay 
on the 
Becquerel Rays. 
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this term appears to be obsolete. Не says: “ An electron 
is an electric charge which attaches itself to an atom of an 
element, thereby converting it into an ion." The modern 
* electron" has & fixed mass as well as a fixed electric 
charge, which is always negative, though Prof. Ramsay talks 
about positive electrons. 


In an article in Cassiers Magazine, 
Mr. W. C. Popplewell puts in a plea for 
the abolition of the domestic hearth and 
the use of cheap gas for all domestic purposes. Such cheap 
gas, he seems to think, can be sent through the present gas 
pipes, which will have become useless owing to the universal 
employment of electric light. Unfortunately for this argu- 
ment, however, the present pipes would be insufficient to pass 
the volume of cheap gas required, except at much enhanced 
pressures, and we fear the leakage at greater pressure would 
be excessive. Cheap gas is also so deadly a poison, that its 
regular use would require very special safeguards. Already, 
we believe, cheap gas, enriched, is sent out to London gas 
consumers. Its principal constituent is carbonic oxide, a gas 
which is not only a deadly poison, but of which even small 
quantities have powerful anwmic effects. That the use of gas 
would greatly reduce London smoke cannot be doubted, 
especially if at the same time the factory chimneys could 
be purified. Curiously enough, it is the electric light 
chimneys that are amongst the worst offenders in London, 
but this is to some extent due to bad engineering. 


Smokeless 
London. 


What engineer of experience would deliberately lay down : 


plant in London, which could not use the coals of 
Durham or Yorkshire and Notts, which are brought 
by sea, or the cheapest rail route? Let there are 
many stations in London which must use Welsh coal 
or pay fines, and it is even said, that it is cheaper to 
pay heavy smoke tines than to pay the extra price for Welsh 
coal Even Welsh “smokeless coal will make smoke in 
certain kinds of furnace. The so-called practical man 
who sees all this concludes that chemistry and physics 
and all such things are mere rubbish, because he sees the 
exponents of these sciences ignoring the proved facts of 
Science as soon as they approach a problem in practical 
engineering. London fogs are simply the result of smoke 
and the same silvery mist that delights our eye when seen 
over a Lincolnshire fen. The presence of so much water 
vapour stops the ascent of the smoke, and the watery 
particles stick to the carbon and to the tars from the 
domestic hearth and dissolve the sulphurous acid. Already 
opaque, the white mist becomes opaque blackness of an 
extremely filthy description. There is no reason why such a 
state of affairs should continue. Mr. Weir, of Glasgow, has 
made a boiler with a furnace constructed on the lines that 
have been incessantly advocated in these columns. We have 
seen it at work, and it is easy to see through numerous glazed 
sight holes into the various zones of combustion and trace 
exactly the effect of air supply. This boiler is not only 
smokeless, but it is also economical and efficient. Yet it is 
but the embodiment of what chemistry has taught us for 
years past, and what boiler makers of all persuasions have 
as persistently ignored in their constructions. Even when 
all smoke has been abolished, we shall not have abolished 
all the evils of the fog. There will still remain the sulphur 
to annoy us; the dirt will have gone. Many boilers of which 
the furnaces are of the correct form, but of improper material, 
might still be improved if their draught were better, 
but to employ a mechanical draught seems to be too big a 
step for the average electrical engineer, and we believe the 
only mechanical draughts in London in any electrical 
station were put in by men who were engineers first and 
electricians afterwards. Mechanical draught gives so much 
better command over a furnace, that it is a wonder that 
it is not oftener installed. It is not that a very powerful 
draught is wanted, but that a chimney falls short, it may be 
by 4 in. or } in. of water gauge. Moreover, a chimney is а 
wasteful and inefficient device that gives a very poor 
return iu work for the heat expendcd upon it. 


500-KW. COUPLED SET FOR 


PERTH (W. A.). 


TEST OF A 


Тне 500-Kw. set, recently shipped to the Perth Gas Com- 
pany (W. A.) for extensions to their electric station, was tested 
at the works of Messrs. Willans & Robinson in the presence 
of Mr. R. E. Braddock, representing the English agents, and 
Mr. Frank Broadbent, consulting engineer. 

The set consists of a 3T. compound Willans engine, 
coupled to a Dick, Kerr & Co. multipolar dynamo, having 
a specified normal output of 450 Kw., at 480 v., 270 r.p.m., 
with a steam pressure of 185 lbs. per sq. in. at the stop 
valve. An output of 500 kw: was to be obtained by the 
use of a bye-pass valve on the engine. The test proved that 
the bye-pass was unnecessary, as at the specified pressure 
500 Kw. was easily maintained under normal conditions. 
The results of the test are as follows: 


Lbs. of | 
steam per steam per 
LH.P.-hour., Kw.-hour. 


Steam pressure ! Combined 
| in chest. | efficiency. | 


— 


ͤõͤͤ ааа аак A S 


Overload (500 ку.) 123 Ibs. 3d. in. 817% | 1564 | 25°67 

Fall load (450 „) 115 „ „ , 817 , | 161 264 

$ n (B40 „ 8 „ n 78 „ 16@ 279 

1 „ (300 „) 87 „ „ | 768, | 1646 2872 

„ (466 „ 48 „ 661, | Wat | 347 
} 


— — 


After six hours' run, on practically full load, the following 
temperatures were obtained :— 


Air, 6 ft. from dynamo 60° Е. | 
Armature, engine end 82° F. Rise = 16° Е. 
М commutator end... 97° F » = 31 F 
ı Magnet coils ... . 97°F „ = 31° F 
Commutator ... 105° F „ * 39° F 
Core 103° F „ = 42° F 
GOVERNOR TEST. 
. еш M x Per cent. Per cent. 
Volts. Amperes. бок елеу „momentary permanent 
480 945 270 revs. s 
P 274 revs. 15% 
480 570 270 „ ees 7 5 
b 276 revs. 22% 
480 330 276 „ 2:3 N. 


N 287 revs. 63% 

450 0 281 , 7% Ls 15 4% 
The difference between the successive loads represents the 

amount thrown off at each stage. 


EARTH CURRENTS AND THE ELECTRO- 
TELLUROGRAPH. 


By E. GUARINI, 


Ir is well known that telegraph and telephone wires are 
subjected to many kinds of electrical disturbances. In the 
first place, there are the currents produced during storms by 
the charging and discharging of the conductors under the 
influence of the atmospheric electricity ; secondly, the 
induction currents developed by the currents in neighbouring 
wires. There are also the currents due to the chemical 
action of the damp earth on the electrodes which establish 
communication with the earth, and lastly, the telluric or 
earth currents. These last currents pass through telegraph 
wires (connected at both extremities to earth) permanently, 
but they constantly vary in their nature, intensity and 
direction. Sometimes the earth currents become во intense 
as to render transmission impossible. The origin and nature 
of the earth currents are unknown, notwithstanding all that 
has been written on the subject, which greatly occupied the 
attention of the electricians who attended the Paris Congress 
of 1881. | . 

The first investigations into earth currents were made by 
Mr. Kemp at Edinburgh (1828), and they were afterwards 
continued by several scientists of different nationalities. 
M. dela Rive attributed them to chemical actions taking 
place in the interior of the solid crust of the earth, the elec- 
tricity being conveyed outside by evaporation. 

Sabine asserted that the magnetic disturbances of the 
globe seemed to have a close connection with the spots on 
the sun, in that they are more frequent when the spots 
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are more numerous, and, as the magnetic disturbances of 
the globe are always accompanied by intense earth currents, 
it has been concluded that these spots constitute one of the 
causes producing these currente. 

Exceptionally strong currents have been observed after 
earthquakes. Prof. Secchi observed rather strong currents, 
variable in their nature, for several days after storms and 
violent gales, A connection has been traced between the 
magnetic disturbances and an increase in the scintillations of 
the stars (Montigny, Member of the Royal Academy of 
Brussels). 

There are many other hypotheses, and it is impossible to 
say which of them are correct. It is quite probable that all 
that we have enumerated, and all those made by other 
scientists, which it would take too long to enumerate, 
ere correct, and that we must admit that these earth 
currents are due to many different causes, producing more or 
less marked effecta. 

Don José A. Perez del Palgar last year made some experi- 
ments cn earth currente at the Observatory of the “ Colegio 
de Nuestra Senora del Recuerdo-Chamartin de la Rosa," in 
Spain, from October 16th to the 27th. 


Fra. 1. 


M. Perez del Pulgar used as connections to earth the 
extremities of two lightning conductors which protect 
the Observatory, and connected them to а galvano- 
meter (fig. 1); after having made sure (by introducing a 
very great resistance into the circuit of the galvanometer) 
that no atmospheric current was passing through the gal- 
vanometer, starting from the higher lightning conductor and 
ending at the earth connection of the lower one (the whole of 
this current, went almost directly to earth owing to the great 
resistance of the derived circuit of the galvanometer) he com- 
menced his observations. He found :—(1) That the oscilla- 
tions of the galvanometer are more frequent and more intense 
when there are thick clouds being carried along at а con- 
siderable speed ; (2) that the variation in intensity of the 
sun's light seems to cause variations in the intensity of the 
earth currents; (3) that on damp and foggy days the needle 
generally points to zero; (4) that the wind very appreciably 
influences the intensity of earth currents, this intensity 
increasing in inverse proportion to the rate at which the 
wind travels. Notwithstanding his observations, M. Perez 
del Pulgar concludes that the nature and the origin of earth 
currents cannot yet be explained satisfactorily. 

We see, therefore, what an advantage it would be to 
science, and perhaps to practical interests, if, by means of a 
simple automatic apparatus, we could make a systematic 
study of earth currents in order to determine the way in 
which they act during atmospheric and geodynamic dis- 
turbances. 

An apparatus responding perfectly to these two desiderata 
is the electro-tellurograph which has been invented, con- 
structed and tested by M. Lancetta (fig. 2). 16 con- 
sists of а very sensitive galvanometer, the coils of 
which are connected with two different earth connec- 


tions more or less distant from one another. - The relay 
(the galvanometer) has two contacte, and according to 
the direction of theearth current, works one or the other of 
two electro-magnets, the extremities of which, provided with 
a pen or pencil, inscribe. upon a dial, which by means of 


DESCRIPTION OF DIAGRAM. 


WARNING APPARATUS.—], 2, Connections to earth more or less distant 
from one another; 8, 4, Galvanometer; 5,6, Coils of the galvano- 
meter; 7, 8, Magnetic needle with transverse bar 9, 10; 11, 13, 
Platinum contacta of the bar 9, 10; 13, 14, Stops. 


REGISTERING APPARATUS.—15, 16, Bells, the little hammers of which 
have at their extremities pencils 17, 18, which make marks on 
the dial 19, 20, this dial moving round by clockwork; 21, Batteries 
of three dry elements connected in series with the pivot 22 of the 
needle 7, 8, and with the bell 15 or 16, acoording to whether the cur- 
rent in the galvanometer 8, 4, is passing from 1 to 2 or from 2 to 1. 


Fia. 2. 


clockwork makes one revolution in 24 hours, dots or longer 
or shorter dashes, at different heights, so that the direction of 
the earth current can be easily seen. By means of the 
indications given by the dial, i. e., the time, the duration, and 
the nature of the earth current, very interesting diagrams 
might be constructed which could be collected and compared 
by the central meteorological station. 

The attendance (which is not arduous, as the apparatus is 
automatic, and there is nothing to do but adjust and change 
the sheet of paper on the dial) could be entrusted to the 
operators, who, at present, are obliged to watch the galvano- 
meters during earthquakes and appearances of the aurora 
borealis. 

The electro-tellurograph, which seems much simpler than 
other methods used for the same purpose (especially Blavier's 
mirror galvanometer method), could be put on circuit during 
the day at the hours of rest, and during the night on those 
lines with a limited number of hours. 

It is probable that by collecting and comparing the 
Indications obtained, we should be able to obtain definite 
information as to the nature and origin of the so-called earth 
currents, which probably do not originate in the earth at all 


PARLIAMENTARY. 


Lorp WiwNpsonR's TUBE COMMITTEE. 


On 5th inst. the resumed sitting of the Select Committee on the 
London Underground Railways, presided over by Lord Windsor, 
was held in the Grand Committee Room, Westminster Hall, to 
further consider the proposals contained in the Brompton and Picca- 
dilly Circus Railways Bill. 

Sir J. Могғе Banny, the consulting engineer to the Metropolitan 
and District Railways, in giving evidence, said the route pro 
by the Brompton and Piccadiliy Circus Railway, coupled with its 
extension and connections, was a very good one, and would serve a 
better third-class neighbourhood than any of the competing or 
parallel schemes. On the Metropolitan and District lines he 
believed something like 90 per cent., or more, of the total seating 
capacity was third-class. The proposed route between Hammer- 
smith and the City was as short as any of the competing schemes, 
and would be best calculated to serve the demand for facilities 
between the East and West of London. Не contended 
that for an expenditure of something under 4300, 000 the 
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Brompton and Piccadilly Circus Company could, by constructing 
the junction railway to Charing Cross, give a through route to the 
City, instead of the expenditure of £15,000,000 or £16,000,000, 
which was propcsed by the Piccadilly and City combined com- 
panies. When electric traction was adopted on the Dis- 
trict Railway he thought the whole of the circumstances 
under which that company had previously worked would 
be entirely altered. The competition to be set up by the 
construction of the new line of the Piccadilly and City combined 
companies would be most disastrous not only to the District Rail- 
way but to the authori ed Brompton and Piccadilly Circus Railway, 
the works for which were now in progress. Nothing bat the most 


urgent public necessity would, he believed, justify Parliament in . 


sanctioning Њаё competition. Не felt certain that if the compet- 
ing schemes were sanctioned, the competition would be so great 
that it must result in a poverty-stricken system of railways, all of 
which would be working at a loss. A further advantage of the 
Browpton and Piccadilly Circus scheme was that it utilised autho- 
rised capital, and was, therefore, economical. It would be a great 
mistake to spend an enormous number of millions upon tratlic 
which could be dealt with by the authorised capital plus & small 
expenditure of new capital. The generating station at Lot's Road 
would be able to serve not only the District Railway but also the 
Brompton and Piccadilly Circus, Chariug Cross, Euston and Hamp- 
stead and Baker Street and Waterloo Railways. He would admit 
that the sharp curves shown on the line from Piccadilly Circus to 
Charing Cross were unusual, but he thought that although they 
might lead to increased friction, they would not cause increased 
vibration. Lord Rayleigh's Committee, of which he was a member, 
found that vibration was due to two causes, viz., the weight of the 
locomotive engines unborne by springs, and the strength of the 
permanent way. The unborne spring weight should be got as 
low as possible, and the rails should be deep, and if these two 
things were carefully done, the Committee were of opinion 
that no vibration would ensue to give cause for complaint. 
He did not think in any case that the curves had anything to do 
with the question. Parliament had made a mistake, he thought, in 
sanctioning the Central London tunnel with a gauge of 114 ft. He 
was in favour of a larger tunnel,so that the rolling stock of the 
ordinary railway companies might be interchanged. 


Replying to questions, WiTNEES said his objection to the dupli- | 


cation of a tube railway from Hammersmith to the City was only 
one of competition. There might be engineering objections as well, 
but he did not think they could put them very high. The reason 
he favoured a larger-sized tube than the Central London, was that 
it would give more room for the men to work at repairs, reduce the 
windage, and afford greater facilities for the laying of the rail 5 in. 
deep, instead of 3 in. or 2} in. The tube of the Brompton and 
Piccadilly Circus Railway was sufficiently large, he considered, to 
enable the recommendations of Lord Rayleigh’s Committee to be 
given effect to. He was strongly against the suggested emergency 
platform on eitherside of the trains, for in his opinion, it would 
constitute simply another element of danger in the case of an 
accident. Passengers should be able to leave the train under such 
circumstances and walk along the floor of the tunnel. 

Mr. YERKES, who was recalled in answer to Mr. Litter, K.C., 
said it was not a fact that the junction between Piccadilly Circus 
and Charing Cross was an afterthought on his part, for it was part 
of the matured scheme, and it was of vita] importance that the con- 
nection should be made if the District Railway was to carry the 
people from the Piccadilly district. 

This concluded the case for the Brompton and Piccadilly 
Railway. 

The Committee next proceeded to deal with the proposals 
embodied in the Central London Railway Bill, the Hon. J. D. 
Fitzgerald, K.C., Mr. Freeman, K.C., and Mr. H. Lloyd appearing 
for the company. 

Mr. FITZGERALD, in opening the case, said the existing Central 
London line, which was six miles in length, was worked on the 
shuttle system, and it had been found, almost from the very com- 
mencement of the working, that, owing to the loss of time caused by 
theterminalshunting, it was not possibletogive the largerservice which 
was needed during the busy parts of the day. Last year the com- 
pany had deposited a Bill for two loops, one at each end, the inten- 
tion being to have single line loops, and to work the railway 
round and round without the necessity for shunting. In the report 
of the Joint Committee last year, it was stated that while the 
advantages to the working of the line by loops are obvious, and in 
outside districts there can be no objection to them, the Committee 
think that very great caution should be exercised in sanctioning them 
in the heart of the City, on the ground of the large amount of space 
occupied, to the possible exclusion of future railways. They have 
less hesitation in making this recommendation, as the multiple 
motor system, by which much time is saved in shunting at terminal 
stations, appears likely to be adopted in future.” The Committee 
also reported: That there can be no objection to the proposed 
loop at the western end of the line. There is more difficulty with 
respect to the proposed loop at the east end of the line.” The 
result cf the consideration which the directors had given 
to these recommendations was the proposal that was embodied 
in the present Bill, which, if carried out, would make the railway a 
closed circuit. The proposed new line would commence at Shepherd's 
Bush, come down to Hammersmith, along Kensington Road, Addison 
Road, Kensington High Street, by the Albert Hall, and so on 
through Knightsbridge to Hyde Park Corner, where the line passed 
under the side of Green Park, thus keeping as faras possible from 
the houses in Piccadilly, to Piccadilly Circus. Thence across 
Leicester Square, down to Uharing Cross, passing under the Strand 
and Fleet Street, it reached Ludgate Circus. A detour was then 
made by Thames Street to Cannon Street, and from there to St. 


Mary Axe, on to Liverpool Street station, and so on back to 
Shepherd’s Bush station. Taking the whole line, therefore, prac- 
tically every centre of traffic was served by it. At Liverpool Street 
they would also Fave the advantage of interchanging with the Great 
Eastern and North London lines. Other advantages of the present 
proposal were that there would be no junctions and no points, and 
by running the trains round and round, they would double the 
carrying capacity of the line. They proposed tò have a single 
uniform fare of 2d. on the whole circuit; the system by which pas- 
sengers travelling before 7.30 in the morning could have a 
2d. return ticket available over the whole line, would alto be con- 
tinued. The advantages of the scheme, he submitted, were apparent 
and incontrovertible. It had been stated that if the scheme proposed 
were passed, the Central London Railway would have no com- 
petition ; but so far from that being the case, there would be the 
competitive system of the Metropolitan on the one side of 
the Park, and the District Railway on the other. The existing 
tunnel was 11 ft. 6 in, and had been found amply sufficient 
in size for the commodious rolling stock at present in use. 
On the extension of the line, it was proposed to have a tunnel 
12 ft. in diameter, which would be quite sufficient to give the 
deeper rail recommended by Lord Rayleigh's Committee. If, how- 
ever, that Committee decided upon a larger tunnel being made, the 
promoters were quite willing to abide by that decision. He had 
been authorised to state that the Corporation of the City of London 
approved of the scheme subject to certain clauses being inserted, 
and that it was opposed to the North-East London Railway coming 
further than Cannon Street, where it wished to see a subway con- 
structed between the North-East London and the Central London 
Railway. "This decision had been arrived at by the Corporation 
after a consultation with the L.C.C. He had not been authorised 
to make any statement on behalf of the County Council, but he 
might say that the scheme had been reported upon favourably by 
them, and they had euggested that the company should seek Parlia- 
mentary sanction for an extension of the line from Hammersmith 
Broadway to Barnes, but the directors considered this suggestion 
altogether premature. | 

Sir HENRY OAK LEV, Chairman of the Central London Railway, 
also gave evidence, ànd stated that the new capital the company 
was seeking under the present Bill was £3,000,000 of share capital 
with borrowing powers of £1,000,000. 

The Committee then adjourned. 


Lord RIBBLESDALE’S TuBE COMMITTEE. 


On Tuesday, 6th inst., before the Select Committee presidea 
over by Lord Ribblesdale, Mr. Ellis, secretary of the Metropolitan 
Railway Company, was examined at great length in opposition to 
the proposed extension of the line of the City and South London 
Railway from Islington to Euston. He contended that there was 
not sufficient traffic between Islington and Euston to justify the 
proposed extension. The Metropolitan Company, in conjunction 
with the District Railway, were preparing to instal electric traction 
over the whole of their systems, and when that was done, he 
believed they would be able to give an infinitely better service 
than the tube railways. It was only natural that the representatives 
of the North-Western, Great Western and Midland lines should 
welcome any additional facilities for their passengers. 

Sir J. WorrE Barry, consulting engineer to the Metropolitan 
Railway, said that if the proposed line were authorised, it would 
be a logical demand that the City and South London line should be 
linked on to the Baker Strect and Waterloo line at Baker Street, 
and the result in that case would be to have a parallel competitive 
route with the Metropolitan Railway between Moorgate Street and 
Paddington. 

The Committee announced that they had found the preamble of 
the Islington and Euston Bill not proved. 

Mr. Влгғоов Browne, KC., then opened the case for the 
promoters of the City and Crystal Palace Railway Bill, which seeks 
Parliamentary powers for the construction of a tube railway from 
Cannon Street to the Crystal Palace, and to take lands in Camber- 
well for a generating station. Тһе proposed capital cf the company 
was to be £3,750,000. At Penge the railway would come to the 
surface, and be connected with the great system of tramwavs which 
was іп the hands of the British Electric Traction Company. The line 
would be 7 miles long, and would commence at Qucen Street, close to 
Cannon Street, where a junction could be made with the North- 
East Suburban tube railway, and there would be stations at the 
Borough High Street, New Kent Road, Trafalgar Hoad, Peckham 
High Street, Rye Common, Dulwich Park, Lordship Lane, 
Sydenham and Penge. Evidence was afterwards called in support 
of the Bill, and the Committee adjourned. 


On the resumption of the proceedings on Wednesday, 7th inst., 
Lord RinBLES DALE made an announcement with regard to the 
question of vibration which would apply equally to all Bills. He 
said he had already foreshadowed the possibility of some covering 
clause dealing with the questions of vibration and subsidence being 
inserted in all tube railway Bills. That, he believed, had now 
passed out of the region vf possibility aud would be carried out. 
His Committee, and the Committee of Lord Windsor, shared the 
same view, and the view was also shared by Lord Morley, the 
Chairman of the Committees of the House of Lords. The Com- 
mittee were inclined to consider the advisability of inserting a 
general clause giving a limit of possibly two years after the opening 
of the railway, during which all questions of damage arising from 
construction and working should be referred to a special tribunal 
or arbitrator. His Committee, however, reserved to themselves 
the right of imposing on the promoters special clauses for the pro- 
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tection of particular buildings. Не would lay particular stress on 
tbe fact that the period of two years was only suggested as à possible 
basis. The exact period would have to be carefully considered, and 
might be argued out and altered if deemed advisable. As regarded 
the special tribunal, nothing was further from his mind than that 
questions as to damage should go before juries. 

Mr. DALRYMPLE Hay, the engineer of the City and Crystal Palace 
line, said that from an engineering point of view, the scheme was a 
good one. It had been suggested that it was a speculative pro- 
posal, but that was certainly not the case so far as he was concerned, 

or all his expenses had been paid. 

Мт. GALBRAITH, C.E., said he had considered the scheme from an 
engineering point of view and thought it was well laid out, and 
would serve & useful purpose. The estimates were based on 
experience in construction of similar work. Half the distance 
would be through London clay and through the water-bearing strata, 
but experience at Greenwich and elsewhere led him to anticipate 
that working under compressed air would dispose of all 
difficulty. In cross-examination, witness said he knew nothing of 
the financial part of the scheme. He had no knowledge of the 
issue of any prospectus by the company with his name appended 
as engineer, and was not responsible for statements in such 
prospectus. 

Mr. SHaw said no prospectus had been issued. The document 

that the oppoeing counsel was in possession of was merely a private 
proof. 
The CHAIRMAN observed that a name on a prospectus made the 
person named responsible for statements contained therein, and it 
seemed curious that Mr. Galbraith had not been told that the state- 
ment bearing his name had been prepared. 

Mr. GALBRAITH said the margin allowed between capital and 


estimate seemed to him reasonable. It was no part of his business 


to raise money. 

The CHAIRMAN intimated that it would be better to have some 
evidence regarding the financial side of the undertaking before 
further engineering evidence was given. 

Mr. I. GLUcksrEIN, of Salmon & Gluckstein and Lyons & Co., was 
called, and expressed his confidence in the financial soundness of 
the undertaking. 

Lord R. Сес, said the fixed capital was £4,600,000, but that 
would be reduced by the interest for borrowing to £4,550,000. The 
estimated expenditure on works and lands was £2,964,041, and the 
equipment £053,C00, which left, after certain necessary expenses, a 
balance of £48,860 to cover contingencies. 

Mr. EMILE GAnCKE, managing director of the British Electric 
Traction Company, said he thought the scheme was a valuable one, 
and he would advise his company to assist it financially. He had 
looked at the estimates of expenditure, and saw nothing improper 
in them. Six per cent. for expense of financing was not unreason- 
able, and if it could be done more cheaply care would be taken that 
money should not be squandered. 

The CHaIRMAN: You base your opinion practically on the 
information given by your expert officers. What information were 
they given to go on ?— Our engineer looked into the matter and I 
assume he obtained the plans, specifications, and estimates. 

You do not know it? I assume him to be a competent man, and 
I take it for granted that he has satisfied himself on these points. 

Mr. G. RiLEYy, of Messrs. G. Riley & Co., Lambeth, said he had 
subscribed £1,500 towards the expenses and Mr. J. Ritchie had 
subscribed £800. | 

Lord Ковевт CEcIL said that about £7,000 had been actually 
subscribed, and the promoters had entered into agreements to sub- 
scribe another £15,000. ' 

Mr. Burt, of Messrs. J. Mowlem & Co., said that probably his 
firm would take up a certain amount of capital. 

The CHAIBMAN remarked that nobody in the case seemed to know 
anything about anybody else, and mauy of the witnesses seemed to 
be troubled with exceedingly treacherous memories. 

Mr. Н. Н. BARTLETT, of the firm of Perry & Co., contractors, said 
bis firm had subscribed £1,000 towards the preliminary expenses, 
and if, as they anticipated, they obtained a portion of the contract, 
they would probably subscribe £50,000. 

Sir C. Rivers WILSON, chairman of the British Electric Traction 
Company, considered that the scheme would be successful, though 
he spoke with some hesitation as to financial results. He considered 
the line would be of advantage to the system of tramways worked 
by his company, a system they hoped to extend largely in the 
neighbourhood of Croydon. Не did not think there would be any 
difficulty in raising the capital, and if they saw their way his com- 
pany would give financial assistance to the scheme. 

Mr. E. Scuenck, chairman of the Crystal Palace Company, said 
he had subscribed £1,000 towards the preliminary expenses, and he 
had no doubt if the scheme were passed it would give good financial 
results. Estimating that the line would carry 10 million pas- 
sengers annually at an average fare of 2d., he calculated that the 
line would pay 4 per cent. 41е was prepared to tind a portion of 
the capital.—The Committee then adjourned. 


ELECTRIC LIGHTING IN NORTH LONDON. 


ON Tuesday last week a Select Committee of the House of Commons, 
presided over by Mr. Fison, considered Electric Lighting Provi- 
sional Order (No. 1) Bill, which seeks to confirm certain provisional 
orders made by the Board of Trade under the Electric Lighting 
Acts, 1882 and 1888, relating to Edmonton, Enfield, Tottenham and 
Wood Green. 

Mr. BAacarray, K.C., said that the Bills contained in the group 
before the Committee included the Bill of the North Metropolitan 
Electric Power Company, which company was secking an extension 
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of its existing powers. In the Electric Lighting Provisional Bill 
orders were sought by the local authorities in the case of Edmonton, 
Tottenham and Wood Green, while in the case of Enfield the order 
was sought by the North Metropolitan Electric Power Supply Com- 
pany. He suggested that the Bills should be taken as competing 
Bills, and that evidence should be called for the Edmonton Bill and 
as against the North Metropolitan Bill. This course was agreed 
upon. = 

Mr. Baacatuay then went into the case for the Edmonton Urban 
District Council, who, he said, had promoted the order in accord- 
ance with the Electric Lighting Acts. The North Metropolitan 
Power Company in its Bill of 1900 was empowered to supply in 
bulk to authorised distributors—the local authorities, tramway com- 
panies, and others—but now the company wished to supply retail 
Counsel, continuing, read correspondence which had passed in July, 
1900, between Mr. Morse, the solicitor of the North Metropolitan 
Electric Power Supply Company, and the clerk to the Edmonton 
District Council, in which Mr. Morse agreed to the insertion ofa 
clause in the North Metropolitan Electric Supply Company's Bill 
to the effect that the company should only supply within the 
districts of Edmonton and Hornsey in bulk. He charged the North 
Metropolitan Company now with giving that agreement a direct 
go-by, for by Clauses 6 and 7 of the present ВШ of the North 
Metropolitan Company, the company asked for power not only to 
come into Edmonton for the parpose of supply in bulk, but alao for 
supply in retail. He contended that the proposal of the North 
Metropolitan Company was abeolutely unprecedented, and it had 
only recently been set out in the case of the Northumberland and 
Tyneside Power Bills. In these Bills the Northumberland Company 
asked for powers, and stated that they had fathered a number of 
provisional orders. This, however, proved the strongest argument 
against the promoters, and it was argued that there could be no 
ош if both the bulk supply and the distribution were in the 
hands of the same company, and the result was that the Tyneside 
Bill which had no such proposals, was passed, and the Northumber- 
land Bill refused. 

Evidence was then called on behalf of the Edmonton U.D.C., 
and the Committee adjourned. 


On Wednesday Mr. Fison's Committee continued the соп- 
The Edmonton Order having been con- 
cluded, the Tottenham Order came up for consideration, and 
Mr. E. Nzirp, in addressing the Committee for the Wood 
Green Order, pointed out that although the company had obtained 
its powers in 1900, it had not yet even attempted to negotiate for a eite 
for a generating station. The district was a very largely populated 
one, and there would undoubtedly be a great demand for electricity, 
but the inhabitants saw no prospect of getting a supply from the 
company in the near future. : 

Mr. BALFOUR Brownz, K.C., on behalf of the North Metropolitan 
Electric Power Company, contended that in such a large district as 
that covered by the Bill—325 square miles—the fat should go with 
the lean, and in that way the poorer districts, who could not supply 
themselves, would be served by the company. They had relied upon 
the local authorities coming to them for their supply, but so far they 
had not done so, as each small borough seemed anxious to supply 
itself. 

Evidence as to the engineering proposals of the company was 
given by Mr. FERRANTI, who said that it was proposed to erect a 
large generating station at Enfield. At first they would instal 
plant for 8, 000 Kw., but it would be so constructed ав to provide 
room for extension if it was found necessary. The total authorised 
capital of the company was £750,000, which was an addition of 
£250,000 over the capital authorised in 1900. ‘here would be 
borrowing powers of £250,000, so that the total capital would be 
£1,000,000. He was strongly of opinion that a company like that 
with one large generating station would be able to supply electricity 
at а much cheaper rate to the local authorities than they would be 
able to provide it separately for themselves. 

After deliberating in private, the CHAIRMAN said he had to вау 
that the Committee had decided that they were not prepared to 
refuse the confirmation of the provisional orders—first, as to dis 
tribution; and secondly, asto generation. There must, however, be 
modifications made. That decision did not imply that the local 
authorities must of necessity erect their stations. The Committee 
agreed that it was a great mistake to have a large number of small 
stations. The Committee had in mind that the stations erected 
might be so small as to be unable to supply large manufacturing 
works, and they were anxious to prevent such works not being able 
to get a supply. They had decided that the company might not 
distribute without first obtaining the consent of the local autho- 
ritics. If the local authoritics wished to purchase in bulk they 
could do so, and if they wanted the company to distribute they 
should be able so todo. They thought that some provision might be 
made that the company, with the consent of the Board of Trade, 
might supply large consumers in cases where the local authority 
could not do so. 

Mr. LITTLER, K.C., in opening the case for the Willesden portion 
of the North Metropolitan Electric Power Supply Company's Bill, 
said the company desired to have the same power of supply in 
Willesden as they had by their Act of 1900 in the Hendon Union. 
The present application had been necessitated as there had been an 
error of description in the Act. It was thought that Willesden was 
included in the Hendon Union, but at that time Willesden had 
been constituted n separate body in consequence of its growth. 

Mr. S. Morse, solicitor of the company, supported the eviderce, 
and said they were merely seeking for the power that had been 
given by Parliament in the case of Middlesbrough, where larxe 
customers had been enabled to have a supply even although they 
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took prospective customers from an existing concern. The com- 
pany’s case for this portion of the Bill then concluded. 

Local evidence was then taken for the inclusion of Willesden in 
the Bill, when Mr. E. RurHven-Mvrray, electrical engineer to the 
Urban District Council of Willesden, mentioned that at the present 
time a power house and a sub-station were being erected by the 
Council, the power house building being designed to accommodate 
4,200 xw., and the sub-station about 3,000 kw. Contracts had been 
entered into for buildings, plant, mains, amounting to about 
£120,000. An expenditure of £143,600 had been sanctioned by the 
Local Government Board, which included the cost of generators 
with a capacity of 2,000 H.P. They could supply the tube railway 
if agreements could be made with the company, for their generators 
were constructed to supply tramways. 

The Committee agreed to give the necessary power to the com- 
pany to take over by agreement the authorised site in Willesden 
from the North-Western Hailway Company, for the purpose 
of supplying that railway and districts surrounding Willesden, 
but the company was not to compete with the District Council in 
Willesden. The Commitcee then adjourned. 


On Monday the Committee passed the Bill confirming the orders 
to the local authorities, and also passed the Bill of the North Metro- 
politan Electric Supply Company, subject, however, to the condi- 
tion that the company should not come into the districts within 
three years, ard then only if the local authorities have not reason- 
ably proceeded with their obligations. The Board of Trade will be 
the judges as to whether the local authorities have reasonably 
carried out their obligations. 


Scorch Loca BILLS. 


On Monday a number of Scotch Bills came before the Examiner in 
the House of Commons for proof of compliance with General 
Orders. These Bills come up under the Private Legislation Pro- 
cedure (Scotland) Act of 1899, and local inquiries will be held in 
Scotland. 

Dumbarton Corporation.— Among the powers asked for in the Bill 
of the Dumbarton Corporation is power to borrow money for the 
purposes of the Dumbarton Electric Lighting Order, 1902, in the 
manner provided by the Electric Lighting Acta. 

Glasgow Corporation.— The Glasgow Corporation Bill, Clause 33, 
amends the Glasgow (Kinning Park) Electric Lighting Order, 1902, 
to the extent that the Corporation shall not be bound to prepare or 
publish an annual statement of the accounts of their electricity 
undertaking, so far as is situated in the burgh of Kinning Park, 
and the local authority of that burgh shall not be entitled to require 
the Corporation to sell to them, the authorised Corporation. 

Leigh Burgh.—Part 2 of the Leigh Burgh Bill deals with elec- 
tricity. Power is taken to supply outside authorities with 
electrical energy, subject to the consent of such local authorities. 
It also enables the Corporation to supply electric fittings, to provide 
and let out on hire electric motors, machinery, and apparatus for 
utilising electrical energy. Jt also fixes the date for the making up 
of the electric lighting accounts on May 15th in cach year. 

General Orders were found to have been complied with. 


LONDON County COUNCIL TRAMWAYS. 


A SELECT Committee of the House of Commons, presided over by 
Mr. Hobhouse, was occupied several days last week in considering 
the London County Council (Tramways and Improvements) Bill. 
Mr. Евѕктке PorLocx, K.C., in opening the case on behalf of 
the County Council, pointed out that of the 115 miles of tramways 
in the County of London, the Council already owned 75, and in 
another eight years the remaining lines would come into their 
possession. The present Bill originally included several lines which 
had had to be abandoned because, although the Council had made 
every effort to obtain the consent of the road authorities in order to 
prove compliance with Standing Orders, they had not been able to 
do so. In all there were 11 lines of tramways in the Bill, of a total 
length of 9 miles 1 furlong 8°25 chains. The first tramway would 
run from Hammersmith Broadway vid Queen Street, Fulham Palace 
Road, High Street, and Putney Bridge to the Lower Richmond 
Road. That was 2 miles 5'4 chains in length, and in connection 
with that there would have to be street widenings in Fulham and 
Hammersmith. There was very little opposition to the tramway, 
although the Hammersmith and Wandsworth local authoritics were 
appearing in opposition. There could be no doubt as to the useful- 
ness of the line, because it would link up with the system of the 
London United Tramways Company. Тһе most important linc under 
the Bill, and that which had evoked considerable opposition, was 
for a tramway service along the Victoria Embankment. It 
was proposed to have a double line of tramways starting from near 
the western end of Westminster Bridge, along the Embankment to 
Blackfriars Bridge. The length of the line would be 1 mile 2 fur- 
longs 2:5 chains. The L.C.C. was the road authority for more than 
two-thirds of the length of the line, but there were other authorities 
interested in the termini. At Blackfriars Bridge there was the 
Corporation of London and at Westminster Bridge the Westminster 
City Council. He did not think there could be any question 
as to the suitability of the Embankment roadway to carry the 
tramway. It was 94 ft. wide at the Westminster end and 80 ft. 
wide at Blackfriars, and at its narrowest point it was 64 ft., and as 
the tramway would only occupy 13 ft. of the road, there could be 
no possible objection on the ground that the road was too narrow. 
There were bardly any frontagers objecting, and the complaints of 


the City Corporation and Westminster City Council tbat the 
tramways would inconvenience foot passengers could not, he 
thought, be substantiated. It was proposed to work the line by 
electricity on the conduit system, so that there would not be the 
nuisance caused in the case of horse traction. The other lines in 
the Bill dealt chiefly with Woolwich and Eltham and Camberwell. 
In the case of the Camberwell line, the proposal was to construct a 
tramway 2 miles 2 furlongs in length from the existing tramway at 
Camberwell Green тій Denmark Hill, Champion Park, Grove Lane, 
Dog Kennel Hill, Grove Vale, and Lordship Lane to its junction 
with Crystal Palace Road. He thought the Committee would come 
to fhe conclusion that the various tramways were for the con- 
venience of the public, aud especially that along the Embankment, 
which would give & much-wanted communication between the 
North and South of London. 

Mr. Frrz«avnICE, the engineer to the L. C. C., gave evidence in 
support of the Bill. He pointed out that in the narrowest point of 
the Victoria Embankment tramway there would be on each side 
of the lines 24 ft. of roadway, sufficient to accommodate three lines 
of vehicles. If the roofing of the District Railway should be 
damaged in any case, the County Council were prepared to pay for 
the reconstruction. In regard to the length of time wLich the 
County Council would require for electrifying their system, viz., 
seven years, he did not consider that was such a long period to 
effect such a change in a huge town like London. As far as the 
objections of the Wandsworth Borough Council were concerned, the 
L.C.C. were willing to assent to street widenings. Coutinuing his 
evidence in reference to the line from Westminster Bridge to 
Blackfriars, witness said there were no engineering difficulties to be 
encountered, and the line would stop short of the cross traffic. He 
would point out that as regarded the danger to the railway tunnele, 
the.County Council had been running heavy steam rollers over the 
same ground. If arbitration proved there was any danger, the 
Council would share the cost of the new girders, &c. 

Мг. Роггоск said a clause would be inserted in the Bill that 
would satisfy the Borough of Hammersmith, and they no longer 
were opposed to the preamble. 

In cross-examination by Mr. BLENNERHaSSETT, K.C., who ар: 
peared on behalf of the Corporation of Westminster, Mr. Frrz- 
MAURICE said he could not say why the project to carry the line 
over Westminster Bridge had been abandoned. He felt certain 
there would be a very large traffic on the proposed line, but that 
would not increase the congestion of the traflic at either end, 
because the roadway was so wide. He did not think the recom- 
mendation of the Committee on Underground Railways which sat 
last year, that the best method of conducting passenger traflic 
through London would be by means of underground tramways, 
applied to the Embankment.—Replying to Mr. Reaper Harris 
for the District Railway, WiTNESS said he admitted that the weight 
of road metal over the District Railway had been increased in 
recent yenrs, but if the girders were weak from rust and age, he 
hardly thought the whole cost of the renewal should fall upon the 
promoters. А 

Mr. J. ALLEN BAKER, the vice-chairman of the Highways Com- 
mittee of the Council, said that for many years the idea of having 
tramways along the Victoria Embankment had been contemplated 
by the Council. He did not think the proposed line would iu any 
way disfigure the Embankment. Nearly all the leading cities of 
the Continent and America had trams running along publie boule- 
vards. The number of people who at present used the Embank- 
ment was no criterion of the number who would use it when a com- 
fortable electric tramway was running along it. He did not think 
the tramway would depreciate the value of the property on the 
Embankment, and if such should be the case, it would be contrary 
to that experienced in other parts of the world. The proposed 
tramway from Theobald's Road to the Embankment which had been 
sanctioned would act as a feeder to the line. The tramway couid 
be worked on the conduit system with electricity from the Council's 
generating station at Chariug Cross. Regarding the objection 
raised by the District Railway, he contended that the proposed line 
would cater for a different class of traffic to that on the railway.— 
Cross-examined, WITNESS said he was not aware that in order for 
the tramway to pay 4 per cent. on the outlay the line would have 
to carry 6,500,000 passengers a year. 

Mr. JoHN Burns, M.P., gave evidence in support of the Bill, and 
eaid he took a great interest in the scheme, as affecting the working 
classes of Battersea. He thought the line would pay, and that it 
should be allowed to run over Westminster Bridge. 

Mr. Dew, of the L.C.C., also tendered evidence in favour of the 
scheme, and said there were a great many people, both of the 
working class and others, who would be glad to use the line if it 
were constructed. He thought it would be a great advantage to have 
atramway along the Embankment, to link up a communication 
with the shallow subway of the L.C.C. Cross- examined, WITNESS 
said he thought the proposal was quite fair towards the District 
Railway. 

Asked by Mr. REApER Harris, К.С, as to whether, if the 
Witness had constructed a shallow tramway at a cost of £950,000 
per mile, and paid another £150,000 for wayleaves, he would con- 
sider it fair for someone else to come and run a tramway on top, 
WITNESS replied that he should not from his standpoint as the 
owner of a shallow tramway, but he thought it would be fair from 
the public point of view. The Committee then adjourned. (See 
also p. 805.) 


CROYDON AND DISTRICT ELECTRIC TrRaMWays. 


A SELECT Committee of tne House of Commons, presided over by 
Mr. Compton Rickett, for scveral days last week considered the Bill 
promoted by the British Electric Traction Company for the con- 
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struction of tramways in the Croydon district. The proposed tram- 
ways are divided into two sections, viz, Croydon, Sutton and 


Mitcham section, and the Croydon, Penge and Beckenham section. ` 


A portion of the tramways constitute what is practically a circular 
route from Croydon to Sutton, and thence round Mitcham Common 
to Croydon again. Another part of the scheme contemplates a 
junction with the existing tramway at South Norwood, and the 
construction of a line through Penge and a portion of Beckenham 
to Sydenham Junction Station, and also a new tramway starting at 
Beckenham Station, and proceeding through Beckenham and 
Penge to the high-level entrance of the Crystal Palace at Upper 
Norwood. 

Mr. BAL TOUR Browns, K.C., who appeared for the promoters, 
said the British Electric Traction Company were the lessees of the 


present lines in Croydon, and the proposed lines would join with the 


present system. If the Crystal Palace and City electric tube rail- 
way was authorised, it would enable the public to go from Croydon 
to the City by tramway and tube railway. The promoters were 
negotiating for the purchase of the Mitcham Light Railway Com- 
pany's powers, and if these negotiations succeeded, there would be 
an absolutely continuous line from Mitcham to Tooting, where it 
would join the London County Council tramways. 

Mr. STEPHEN SELLON, the engineer for the promoters, said the 
total length of the tramways proposed was 15 miles 1 furlong. A 
census had been made of persons travelling, which showed that 
there was great need of additional facilities. Witness then pro- 
ceeded to deal with the width of different roads and bridges, and 
detailed the steps which had been taken to meet the local authorities, 
and the railway company. 

Sir Е. EDRIDGE, Alderman of the Borough of Croydon and chair- 
man of the Tramways Committee, raid the tramways in Croydon 
belonged to the Corporation, and were worked by the Britidh 
Electric Traction Company. He failed to see how the tramways 
would interfere with the railway companies, but, on the contrary, 
thought they would bring people to the stations. He admitted 
that the road on the proposed line at Carshalton was very narrow. 

Similar evidence was given by other representatives from 
Croydon, by the chairman and ex-chairman of the Penge Urban 
District Council, by the solicitor of the Sutton Urban Council, and 
the clerk to the Croydon Rural Council, which contains the parishes 
of Beddington and Wallington. | 

The Hon. Е. THESIGER, who represented the London, Brighton 
and South Coast Railway Company, who petitioned against the 
scheme, intimated that he would not press the question of competi- 
tion, but there were other points of difference. The engineer of 
the company and the engineer of the British Electric Traction 
Company had consulted together and agreed on some points. 

Local evidence in opposition was then heard from frontagers in 
Carshalton and other places. 


Newcastle Tramways. — On Lord Stanmores Committee of 
the House ot Lords resuming on Tuesday, 29th ult, Mr. 
Stephen Sellon, of the B.E.T. Company, was called on behalf 
of the Tyneside Company with respect to the advantage 
of tramways having running powers over other lines. The CHAIR- 
мам pointed out that there was no question of running powers 
mentioned either in the Bill ог in the company’s petition, and he 
ruled it out of order to bring the matter forward, although they 
would like counsel to speak about a physical junction. WITNESS, in 
reply to questions, pointed out that it would be a great advantage 
both to the public and the undertakers if a through connection 
was established. He thought that any question which might 
arise as to the sufficiency of the service might be referred 
to the Board of Trade either on the application of the 
company or of the local authority. Mr. Cowarn, K.C., men- 
tioned that there was a clause to that effect in the Tyneside 
Company's Act. Continuing, WiTNESS considered that the power 
taken under the Corporation Act to charge 3d. per mile was 
exorbitant. He thought six months was a reasonable time for the 
construction of the Walker tramways. Mr. Wu. MCLELLAN, 
manager to the Tyneside Tramway Company, stated that in his 
opinion a physical junction between the two tramway systems was 
essential to the public interest, and would be a benefit both to the 
Corporation and to the company. 

Mr. Cowanp, K.C., addressed the Committee on behalf of the 
Tyneside Company, and asked the Committee to insert a facility 
clause providing that the Corporation should provide a proper and 
sufficient service of cars to meet the requirements of the public 
traffic upon the tramways of the Tyneside Company, and that any 
dispute on the matter should be referred to the Board of Trade. 

Mr. HAMILTON said he would not accept the clause as proposed, 
but stated that the Corporation would entirely accept, and desired a 
clause to be put in the Bill similar to that put in the Tyneside 
Company's Bill last year. That clause provided that if a question 
arose as to sufliciency of the service, it might be referred to the 
Board of Trade on the application of the company or the Corpora- 
tion. He remarked that the Tyneside Company, in their Bill this 
year, were allowed five years for the completion of their tramways. 
It was hoped to get the Shields Road tramway completed in six 
months, aud they would be willing to have a limit of one year put 
iuthe Bill. Turning to the question of a physical junction between 
the two systems, Mr. Hamilton asked what could it mean but a lever 
to obtain running powers, and what could it mean other than that 
the cars should pass over the physical junction ? The Corporation 
were quite willing to make facilities for shelters and for exchange 
of traflic as might be thought proper, but they could not accept а 
physieal junction, which could only be the thin end of the wedge 
for obtaining running powers. 

After the Committee had deliberated in private for some time, 


The CHAIRMAN announced that, so far as the Walker tramway: 
were concerned, the Committee found the preamble of the Bill 
proved, subject to certain obligations being put on the Corporation. 
The provision that the Corporation should construct a Shields Кэаі 
tramway if they thought fit" must be deleted. The maximum fare 
would be 14d. per mile. As to the time of completion, the Com- 
mittee thought the Shields Road tramway should be completei 
within a year, and that the tramways on the lower route by the 
riversidc should be finished within 17 months. They would exclude 
from the latter limit the tramroad which would have to be made 
under the North-Eastern Railway bridge between Walker and 
Wallsend. The time allowed for the completion of the whole 
scheme would be three years. The Committee accepted the facility 
clause in the form proposed by the Corporation. They also made 
it a condition that a covered shelter should be erected at the 
junction of the two systems, and that no obstacle should be pat in 
the way of there being an ultimate physical junction of the two 
lines. 

Evidence was then called with respect to the other portions of 
the tramway system proposed to be constructed, and the Committee 
found the preamble proved. | 

The objection of Mr. O'Callingham to a proposal to support wire: 
for the tramways by means of brackets attached to houses was thea 
gone into. The clause provided that the magistrates would fix the 
payments for damage done by attaching the bracketa. 

It was urged on behalf of the petitioner that subsequent damage 
might arise from vibration and other causes, and that an arbitrator 
and not a magistrate should decide;questions of the kind. Mr 
FITZGERALD MuBPHY, counsel for the petitioner, asked the Com- 
mittee to substitute for the petty sessions tribunal, an arbitrator to 
be appointed by the Board of Trade. A skilled arbitrator would 
visit the place, and would decide on the spot whether a bracket was 
necessary, whether the house was strong enough to bear it, and what 
was to be paid ascompensation. He asked that a clause should be 
inserted providing for payment for future damage. 

At the resumption of the proceedings on Wednesday, 30th ull, 
the CHAIRMAN said the Committee would accept the attachment 
clause, subsequent to the insertion of а provision as to compensation 
for subsequent damage. Clauses for the protection of the gas company 
having been agreed upon, the preamble was passed, and the Bill 
ordered to be reported for third reading. | 

York Corporation Bill.—A Select Committee of the House of Com- 
mons considered this Bill on Tuesday last week. Amongst other things 
it provided that the Corporation should be empowered to purchase, 
construct, and work tramways. Mr. W. L. WILLIAMS, who appeared 
for the Corporation, said that with regard to the tramway purchase 
clause, the purchase had been passed by the Corporation, but wa: 
not endorsed by the subsequent ratepayers’ mecting. The Corpora 
tion had entered into a provisional agreement with the York Tram- 
ways Company for the purchase of the undertaking, but as the rate- 
payers had refused to ratify it, the Committee would have no option 
but to strike out the tramway portion of the Bill. The Committee 
struck out the clauses. 

Manchester District Telephone Board Bill.—The Chairman of Com- 
mittees of the House of Lords has informed the House that the 
promoters do not intend to proceed further with the Bill. 

Leicester Corporation Bill.—The Select Committee appointed to 
consider this Dill has reported that the opposition has been with- 
drawn, and consequently the Dill will go forward as unopposed. 

Cavchill and Whitewell Tramways.—The Belfast Corporation aud 
the National Telephone Company have deposited petitions in tle 
Private Bill Office of the House of Lords, praying to be heard ш 
opposition to this scheme. 

Nottingham Corporation Bill.—On Tuesday the Bill of the 
Nottingham Corporation, which empowers the Corporation to con: 
struct additional tramways, &c., was before Earl Morley's Con 
mittee of the House of Lords on Unopposed Bills, and was ordered 
to be reported to the House for third reading. | 

Manchester and Liverpool Electric Express Bill.—This Bill, whict 
authorises the company to make a deviation of the line at Salford, 
was on Tuesday before Ear] Morley's House of Lords Committee 0n 
Unopposed Bills, and the preamble having been formally proved, te 
Bill was ordered to go forward. 

North Stojordshire  T'ramweays.—Under this Bill the North 
Staffordshire Tramways Company arc enpowered to work tbeir 
tramways by electric traction, and it confers further powers on the 
Potteries Electric Traction Company. The Bill came as &2 
unopposed measure before Earl Morley on Tuesday, and was ord 
to be reported to the House. 

Wrerham Tramways.—On Thursday of last week Lord Glenesk 
presided over a Select Committec of the House of Lords which had 
under consideration the Bill of the Wrexham District Tramways 
Company (Extension) Under the Bill the company sevk power t? 
construct new tramways and other works, and to work the tramw? 
by electricity. The company are the owners of the tramwsy* 
authorised by, the Wrexham District Tramways Act of 1973, ard 
have agreed to purchase the tramways authorised by the Wrexzaa 
District Tramways Order, 1899. The tramways to be constru^e 
are in the parish of Rho-llanerehrugog, in Deubich. With гели 
to purchase by the local authorities, it is asked that Section 43% 
the Tramways Act of 1570 shall, in its application to the under 
taking, be modified by the period of 42 years being substituted 1 
21 years, aud the terms upon which the company may be rej" 
to sell the undertaking shall be the terms of paying the fair marit 
value thereof as a going concern, but without any allowance Er 
compulsory purehase. The only opponents to the scheme were the 
Great Western Railway, which has a branch line lets" 
Rbosllanerchrugog and Rhos, which was built a few years ave al 
the express desire of the inhabitant: of Rhos at a cost e! 1400-0 
The tramway company is now in the hands of the British Eset" 
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Traction Company. After hearing evidence for and against the 
Bill, the Committee found the preamble proved. ! 

The Wrexham Corporation have deposited a petition in the 
Private Bill Office of the House of Lords in favour of the Wrexham 
District Tramway Bill. І 

Middlesex County Council. Tramiwas.—On the resumption of the 
proceedings on Tuesday last week, Mr. FREEMAN, K.C., submitted 
the case of the Heston and Isleworth District Council, and pointed 
out that what was proposed by the Bill was a very serious matter 
for the local authorities, as it might create a precedent having far- 
reaching consequences. The proposal was really to alter the exist- 
ine law in favour of one County Council. By the Tramways Act of 
1870, the various local boards in Middle:ex were the authorities to 
deal with tramway matters, but the Middlesex County Council 
wished to come in as a second authority to deal with identically 
the same matters. He urged that if any such change was to be 
made it ought to be done by way of a general Act and not by a 
private Bill. After hearing evidence in support of Mr. Freeman's 
case the Committee oonsulted in private, and on the proceedings 
being resumed the chairman announced that the Committee found 
the preamble proved. The Committee, however, wished it to be 
made quite clear that if the County Council purchased a tramway, 
it was not intended for the local authority to have the option of 
purchase after a term of years. At the same time, it the County 
Council purchased any tramway before the expiration of 21 years 
by agreement, they would be bound by any obligation the District 
Council had entered into. 

Northumberland Electric Tramways.—On Tuesday, Gth inst., the 
Northumberland Electric Tramways Bill came before Earl Morley, 
cnairman of the Unopposed Committee of the House of Lords. 
Evidence was given that the preamble was true, and the Bill was 
ordered to be reported for third reading. The Bill authorises the 
Northern Counties Electric Supply Company, Limited, to construct 
about 15 miles of tramways in Northumberland to connect Morpeth, 
Bedlington, Bebside, Blyth, Ashington, and Newbiggin. 

Vewcastle-upon-Tyne Electric Supply Company.—On Tuesday, 6th 
inst., the above Bill was before Earl Morley in the House of Lords 
as an unopposed measure, and the necessary proofs being forth- 
coming, the preamble was declared proved and the Bill ordered to 

be reported for third reading. The Bill extends the powers of the 
company with regard to the supply of electricity in bulk to 
authorieed distributors. 

Huddersfield Corporation.—A Select Committee of the House of 
Commons, under the chairmanship of Mr. Haywood Johnstone, on 
7th, Sth and 9th inst., considered the Hudderstield Corporation 
Bill. Amongst the powers sought are those to enable the Corpora- 
tion to supply electricity where a consumer is separately supplied ; 
to refuse supply of electricity in certain cases; to supply electric 
fittings, &c. The electrical clauses were not opposed. | 

Electric Lighting Orders, Хо. 4 Bill.—The above Bill came before 
the Chairman of Ways and Means of the House of Commons on 8th 
inst. as an unopposed measure, and was ordered to be reported for 
third reading. The Bill confirms Board of Trade orders in regard 
to Aberdare, Amble, Dover, Frinton-on-Sea, Gillingham, Hindhead 
and district, Leadgate, Leatherhead and district, Paignton and 
Stanley. Full particulars of the Bill appeared in the ELECTRICAL 
Review of May 2ad. 

Standing Order Proofs.—It has been reported that the Standing 
Orders of the House of Lords have been complied with in respect 
to the following Bills:—South Wales Electrical Power Distribu- 
tion, Cavehill and Whitewell Tramways, Salford Corporation, and 
Dartford Improvement. 

Rossendale Valley Tramways.—This Bill should bave been before 
a Select Committee of the House of Lords last week, but all oppo- 
sition having been withdrawn, it will go before the Unopposed 
Committee. On Tuesday the Bill came before Lord Morley, chair- 
man of the Unopposed Committee, and was reported for third 
reading. 

Electric Lighting Provisional Order, No. 6.—The Lancashire 
County Council have petitioned to be heard in opposition to the 
Lees Order contained in the above Bill. 


LoN DON County COUNCIL Tramways. 
(Continued from page 803.) 


On Monday the Select Committee of the House of Commons, pre- 
sided over by Mr. H. Hobhouse, further considered the L.C.C. 
(Tramways and Improvements) Bill. 

Sir J. WorrR Barry, the consulting engineer to the Metro- 
politan Railway Company, said that for 1} miles the proposed 
Embankment tramway would follow the course of the District 
Railway. It was proposed to run the tramway for about 740 yards 
immediately over the railway tunnels. The tunnels, which had 
been constructed 30 years ago, he contended, were at the present 
time very highly strained, and he looked with extreme anxiety to 
the extra weight which would be put upon them by the rolling 
cars. From examination he knew the girders were subjected at 
the present time to heavier strain than they really ought to receive, 
and the proposed tramway would necessitate the reconstruction of 
the tunnels. That would be a very dangerous and expensive under- 
taking. Giving a rough estimate, the work would add 50 per cent. 
to the promoters’ estimate of £40,000. The cost of an alternative 
method of connecting the northern and southern tramway systems 
by & tube under the river from the Strand to the neighbourhood of 
Waterloo Bridge Road, he should say, would be about £103,000. He 
should say that without connections at either end of the Embank- 
ment no great traffic could be expected. On the electrification of 
the District Railway, trains would be able to run on the line at one- 
and-a-half-minute intervals at a speed of 16 miles an hour. 


Mr. BLENNERHASSETT, K.C., appearing on behalf of the West- 
minster Corporation, gave it as his opinion that two rigid lines 
along which travelled 20 huge cars would completely destroy the 
Embankment as a means of quick access to and from the City and 
would disfigure the thoroughfare. In view of the many proposed 
underground railway schemes now before Parliament, he thought it 
would be premature to sanction that fragment of a scheme. 

Sir F. Dixon HARTLAND, M.P., gave similar evidence in opposi- 
tion to the scheme. 

Mr. LirrLEB, K.C., on behalf of the Corporation of London, 
asked their Lordships not to pass the Bill on the ground that the 
tramway along the Embankment would prove a great obstruction 
to traffic. The Committee adjourned. 

(The tramway has since becn authorised between Westminster 
and Waterloo Bridges.) | 
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LEGAL. 


IN re WoREMEN'8 COMPENSATION Аст, 1897, ASHTON v. 
CaLLENDER’S CABLE AND CONSTRUCTION COMPANY, LIMITED. 


Тн case came before the Court of Appeal, composed of Lords 
Justices Romer and Mathew, on Thursday on the application of the 
company to discuss the plaintiff's appeal on the ground that the 
plaintiff had failed to give security in the sum of £15 in pursuance 
of an order made by this Court on November 25th last. The 
application was granted. 


Е. TALBOT v. NATIONAL TELEPHONE COMPANY. 


BEFORE his honour Judge the Hon. A. Russell at Reading County 
Court on the 6th inst., Mr. F. Talbot, contractor, of Caversham, sued 


the National Telephone Company for £47 for work done in connec- 


tion with the laying of underground cables at Caversham. The 
company counterclaimed £89, being £50 damages paid to a Mr. 
Hanson for injuries he received by falling over a projecting man- 
hole, and solicitor's costs, it being allezed that the accident was the 
result of the plaintiff's negligence. After hearing the evidence of 
both sides, the jury found for the defendants for the sum of 
£42, the difference bet ween the two claims, 


MARSH v. CHARING CROSS AND City ELECTRIC CcMPANY. 


In the Westminster County Court on Monday, his Honour Judge 
Woodfall and a jury tried this action. It was a claim for damages 
of personal injuries under the Employers' Liability Act. 

Counsel for the plaintiff said that on October 9th last, Marsh, 
who was in the employ of the company, was sent to work at a 
manhole in Ludgate Hill, where, after he had been at work 
for some little time, an explosion occurred, and seriously injured 
him and a fellow-workman named Lewin. The accident was 
&o serious that plaintiff was kept out of his employment until 
January, when he returned to the company. Before the accident he 
was & jointer and wirer, but his injuries prevented his acting as a 
jointer, owing to the mischief caused to his nerves, and his average 
weekly wage earnings had dropped from £2 58. to £1 18s. His clothes 
were spoilt, and there were the pain, suffering, &c. The accident 
was caused (counsel went on to say) through defects in the plant. 
The cables and connectors were filled in with bitumen, and on the 
top of that was a layer of resin-oil which appeared to have had the 
effect of softening the bitumen so that it did not serve the purpose 
for which it was intended, t.c., to keep the cables in position. The 
result was that when a screw was being fixed there was a connection 
-which brought about a “short circuit." Since the accident, means 
had been adopted which would prevent the recurrence of such an 
accident. : 

Plaintiff, 20 years of age, gave evidence in support of counsel’s 
opening. 

Cross-examined : Witness could not dispute that there were over 
400 boxes similar to that where the accident occurred ; nor that his 
was the only accident of that kind that had occurred. He knew 


.that & box in Paternoster Row burst on the Sunday following, 


and a few days later, one in Poultry. Witness was positive that 
when he started work no connection between the two cables 
existed. Witness did not use a pick-shaft to force one of the 
cables into a certain position. 

Mr. Lewin, plaintiff's fellow-workman, who was also burnt, said 
his claim had been settled by the company, who, in paying him 
£60 10s, disavowed all legal liability, and added that the sum was 
being paid in consideration of witness’s long service. 

Mr. CHas. WEST, M. R. C. S., L. R. C. P., of St Bartholomew’s 
Hospital, said he saw plaintiff when he was brought to the hospital. 
It was a severe case of burning. His face, ears, hands and wrists 
were all seriously injured, parts being actually charred. He also 
suffered from shock. He was delirious for some days, but left early 
in November. Skin was transferred to parts of his face. He 
suffered great pain. Я 

Eventually his Honour, after hearing counsel, decided in favour 
of the defendants on the ground that no negligence had been 
established. "The case did not go to the jury, and plaintiff was non- 
suited, 
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Hitcum & Воотн v. EHRENFELDT. 


AT Westminster County Court on "Tuesday, bis Honour Judge 
Woodfall had before him the above action, which was a claim for 
£10 10s, being a "nominal" charge for a report prepared by the 
plaintiffs on a certain projected tramway. 

Mr. HunERT Воотн said he was a member of the plaintiff firm, 
carrying on business as consulting electrical engineers in Victoria 
Street, S. W. On December 6th, 1901, the firm was approached by 
Mr. Ehrenfeldt with regard to the preparation of a report on a pro- 
posed tramway, 5 miles in length, on the system patented by a Mr. 
Cook. Witness agreed that his firm should do this for a nominal 
fee, in consideration of Mr. Ehrenfeldt's promise to get the firm 
appointed consulting engineers if the prospective contract for laying 
down the tramways in question were obtained. The so-called 
„report“ was really an estimate for the electrical equipment of 
these tramways, and was prepared so that it satisfied the local 
authorities. Throughout witness dealt with Mr. Ehrenfeldt. 
Witness had to call in Messrs. Buchanan to consult in connection 
with certain points, and the 10 guineas was merely a nominal 
charge, considering the amount of work done. Had witness been 
making a charge in the ordinary way, the charge would have been 
25 guineas. 

Cross- examined: Wrrness was introduced to defendant by a Mr. 
Hale, who was tendering for the metal work of the proposed con- 
tract. Witness saw Mr. Cook, the patentee of “ Cook’s Patent 
Tramways System,” but did no business with him. 

COUNSEL: You describe yourselves as electrical engineers ?— Yes. 

But you are not experts ?—I don't know what you mean. 

You had to call in another firm for the technical points ?—No. 

Continuing, Witness said that had Cook's system been adopted, 
his (witness's) firm would have been entitled to a large commission 
—probably 24 or 3 per cent. | | 

Ву his Нохоов: Witness knew Cook only as patentee of the 
system, and imagined that Mr. Ehrenfeldt was a promoter of Cook's 
Patent Tramways, Limited, who was dealing with some Corpora- 
tion; what one, witness could not say. Witness did not notice that 
Mr. Ehrenfeldt signed himself M. Ehrenfeldt, Secretary.“ 

Mr. Cuas. HITCHIN gave confirmatory evidence. He did not 
notice the signature either. 

Mr. Млсвісе EHRENFELDT, the defendant, said he was an auditor 
in an office in Fletcher Street, City. He was secretary of the Cook 
Company, and always dealt with plaintiffs in that capacity ; he 
certainly never made himself personally responsible. 

Cross-examined: Witness was the secretary of several com- 
panies. The Cook Company was incorporated in March, 1901, with 
a capital of £5,000, none of which was paid up. The company bad 
no assets, but witness did not tell plaintiffs this. Except in the 
letter mentioned, witness wrote in the first person, singular. 
Plaintiffs did their work on a usual understanding—a big fee if the 
contracts were accepted, and merely a guinea or so if not. 

Eventually his Honour found in favour of the defendant on the 
grounds (1) that the word “secretary " should have set the plaintiffs 
ou inquiry; and (2) that the fee claimed was not a nominal one.— 
Judgment accordingly. 


CORRESPONDENCE. 


The Institution and Electrical Legislation. 


Mr. Raworth’s letter in your last issue opens the way to 
a discussion of this important subject in your columns. 
Probably there is no question which at the present time is 
deserving of more thorough ventilation, for the era of power 
distribution on a scale of such magnitude as to influence the 
industrial future of this country is upon us, and the speed 
and effectiveness of its advent turn upon the attitude of 
Parliament towards the reform of electrical legislation. 

It is a humiliating outcome of the spirit which has 
dominated the Legislature towards industrial developments 
for the last half century that we should to-day be largely 
dependent upon foreign capital and foreign plant for the 
introduction of large electrical works, requiring courage and 
enterprise, into Great Britain, the country which, less than a 
century ago, prided itself upon the possession of those 
qualities in a greater degree than any other of the world's 
communities. 

The culmination of the report of the Institution lies in 
the proposal to bring the facts directly under the notice of 
Lord Salisbury, as Prime Minister, and therefore the source 
from which remedial legislation can flow. It is not too 
much to say that the responsibility resting on the shoulders 
of the Government to form a right judgment in this 
matter is one from which it cannot lightly escape; for 
such action or inaction as follows upon its appreciation of 
the gravity of the issue will determine for good or evil the 
course of what is likely to be, in its social and industrial 
conse yucnces during the next half century, the most far- 


reach ng industrial development which this country has yet 
experienced, 
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There are not wanting indications that the public, at any 
rate, are awakening to a realisation of the position. The 
difficulty lies in the congested state in which much-needed 
legislation finds itself under the ill-adapted centralised 
system by which such matters are controlled among us, and 
in the consequent reluctance of Governments to add to the 
accumulation of subjects with which they are pressed fro:: 
all sides to deal. It is only by impressing the Ministry for 
the time being with the relative importance of some specifie 
question over others of less urgency that precedence can be 
secured for it. Hence the necessity for a widespread 
consensus of opinion as to the need of reform in legislation 
and State-departmental methods and action in the field of 
electrical development ; and it is much to be desired that 
the Press generally will continue to lay stress on the urgency 
of such reform until relief is obtained. 


R. Percy Sellos. 


The Design of Continuous Current Machines. 


In your issue of April 25th, Mr. Hindle makes some vers 
interesting remarks on continuous current dynamos, ani 
attempts to obtain a general formula applicable to their 
design. After making some very reasonable assumptions a 
to flux density in pole pieces and roots of teeth, and assumings 
peripheral speed in terms of armature diameter, &c., Mr. 
Hindle gets out his first factor :— 


025 р? 
100 


This appears to fairly represent modern practice, even wih 
larger machines than he states it is applicable to. 

Presumably Mr. Hindle was considering only bi-polar 
machines, but, on trial, I find that if one corrects for the 
number of poles, this factor still fairly represents average 
practice, 


Total flux 


p? 
The next factor, EL representing the total gross ares 


of slots, is about right, taking Mr. Hindle at his word, when 
he says that this value is excessive when applied to large 
modern machines, for, in the case of a large traction generator, 
against which I have tested this factor, the total gross area 
comes out about equal to b:, assuming D = diam. of 
armature in inches. But I have not failed to observe thst 
Mr. Hindle’s approximations are intended to apply to much 
smaller machines. 

But coming to the two remaining factors :— 

VE 
12 
10,000 
| р’ 

I confess I am much puzzled, for 1 certainly was not 
aware that the “ space factor,” representing the ratio of the 
total cross-sectional area of copper in a slot, to the cross 
sectional area of the slot itself, had any direct connection 
with the armature diameter. | 

The space factor i8 principally dependent upon the thicknes 
of insulation required, and consequently is pre-eminently 3 
function of the voltaye of the machine. | | 

Trying to establish a relation between the current density 
and diameter of armature, also, appears very puzzling aud 
subject to the same criticism as the space factor. 

With these two exceptions, Mr. Hindle’s attempt appears 
to be admirable, and no doubt Mr. Hindle will explain these 
seeming anomalies in his promised article in the Pracia 
Engineer, 


Space factor = 


and current density factor = 


Fielder J. Hiss. 


Electric Wiring Methods of To-day. 


I gather from Mr. Joy’s letter that he suggests a new 
departure to enable him to bend “split” or“ open seam 
tube—viz., by a heating process, which would certainly 
destroy the enamel, and cause the tube to deteriorate when 
buried in plaster or cement. 

With a good welded tube a practical man is able to make 
any angle or bend required, in a very short time without any 
accessories. 

I note that Mr. Joy is not aware that “insulated tute 
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ends are screwed on all welded tubes behind switchboards, 
&c., where the edges would otherwise be devoid of insulating 
material, 

Judging by the tone of Mr. Joy's letter, I should certainly 
think that his experience of complete draw-in conduit 
Systems is somewhat limited. 

M. E. Heaton. 


Newport, Mon., May 10th, 1902. 


L.C.C. Specifications. 


Herewith I enclose you copy of correspondence with the 
London County Council, which will probably be of interest 
to the electrical world. | 

W. Davenport, 
Secretary, The National Electrical 
Manufacturers’ Association, 


London, May Tih, 1902. 


April 16th, 1902. 
G. Gomme, Esq., 
Clerk of the Lendon County Council, 

Spring Gardens, 8.W. 


Dear Sir,— Your letter of January 9th last, asking for tenders for 
electric lamps, together with your specification for same, is before 
me. In this specification you stipulate that the lamps shall be of 
English make, and you further bind those who tender to certain 
labour requirements which can only apply to goods made in this 
country. | 

We are informed that you have accepted the tender of the Brush 


Electrical Engineering Company, whose lamp works are iu Vienna. . 


I am instructed to draw your attention to this, and to ask your 
assurance that English-made lamps only will be accepted.—Yours 
faithfully, 

(Signed) W. DAVENPORT, 
Secretary, The National Electrical Manufacturers’ Association. 


County Hall, Spring Gardens, S.W. 
T April 23rd, 1902. 

Біт, —I am directed to thank you for yopr letter of the 16th inst., 
and to say that the Council were aware that the lamps supplied by 
the Brush Electrical Engineering Company would be foreign-made. 
On the next occasion of inviting tenders for electric lamps, firms 
will be asked to send in two quotations, one for English-made lamps 
and the other for foreign- made lamps.—I am, Sir, 


Your obedient Servant, 
(Signed) G. Gown, 


Clerk of the Council. 
The Secretary of the 
National] Electrica] Manufacturers' Association. 


Guernsey Telephone Accounts. 


The accounts of the Guernsey telephone system, which 


have been published far and wide, are highly interesting. 
But might I ask an explanation as to how the 43 employés 
set out in the schedule are paid ? 

The following seems to be the basis, as far as I can 
interpret the accounts :— 

Expenses of management £55 5s. 5d., including salaries 
of manager and engineer ; or, say, £26 each per annum. 

Operators’ salaries £405 5s. lld., among eighteen 
operators ; or £22 10s. 4d. each per annum. 

Office salaries £128 178. 6d., among two clerks and six 
inspectors ; or £16 2s. 3d. each per annum. 

I exclude linesmen and labourers (13) and the two 
foremen, who are, it is to be presumed, chiefly on new 
installation work, and paid from capital account (save for 
such wages as are included in “repairs ") ; but it certainly 
seems that Guernsey must be an excellent place to get away 
from, if the above represents standard rates of pay for com- 
petent officials. 

| Not a Channel-Islander. 


Locating Faults in Cables. 


I have a suggestion to make upon the subject of cable 
testing," on which I shall be pleased to have the opinion of 
persons interested in this work. It is chiefly in connection 
with armoured lead-covered mains, distributors, feeders or 
service cables. In the first place, consider a three-wire 
solid system distributor with armoured and lead-covered 


service cables, either concentric, triple or single; it is much 
more reasonable for the fault to exist in the service (cables 
or cable), and it is in nine cases out of ten that the lead is 
partially insulated from earth. Now suppose a pick or other 
instrument damages the armour and lead, it is certain that 
the lead will then become live at or nearly at the same poten- 
tial as the damaged cable. Assuming 20 or 50 such services 
in connection with the distributor, it would be a difficult 
matter to disconnect every service and find the fault. I 
have tried the following :—After examination of the service 
connections and disconnection of consumers’ wiring, you 


Three-wire 
solid system. 


Consumer's 
terminals. 


Fault. 


Fic. 1.—THREE-WIRE SOLID SYSTEM WITH LEAD-COVERED 
SERVICES, Pressure, 460 volts between outers. 


test the faulty cable to the lead as shown on sketch. A 
fault occurs at к on the negative cable, you earth the 
positive or neutral at works, and then test every consumer’s 
service from inside each building until you come to the 
faulty one; if no service is faulty it is then in the dis- 
tributor, which is tested by the ordinary methods. I think 
you will be able to see clearly what the method is. The fault 
being at F on the negative, the lead is sure to be the same 
potential as negative ; you then take a suitable voltmeter and 
test at each service from the neutral or positive cable to the 
lead of the negative or whichever the fault is on. 


£z 

17 E 2 
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Bingle 
armoured 
cable. 


The same to be done to the other cable or cables entering a building 
according to the system, two or three-wire. 


If you test from the positive to & service cable which is 
good, you obtain no deflection, but when you touch the 
faulty cable you obtain deflection according to resistance of 
fault, and I have personally found out the fault out, of 34 con- 
sumers connected to distributors. Also the test is more 
useful when dealing with armoured lead-covered mains. 

Sketch 2 :—a and р ів an armoured distributor with a 
tapping for service с. At every joint box attach a wire as 
shown inside every joint box from а to c on the lead only, 
but not touching the box or b. The idea is to test from inside 
с, service house, whence you can test right up to the next : 
service box ; then do the same as before. Suppose a fault 
occurs in a network, locate distributor, then try every service 
as before, and you could locate the fault between two con- 
sumers ; also with lead-covered mains run solid in troughs 
or conduit, you could do exactly the same but xot where lead 
wiped joint boxes are used, because the continuity of the lead 
affects the idea. 

I shall be pleased to hear your view of this arrangement 
and if it has been tried before. 


Wolverhampton, May 6/h, 1902, 


E. F. Cox. 
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_ Sparking Trouble. „з. = ~--~ -- 


i I,am' engaged on a piece of work (а magnet actuating a 
brake) that has a rocking make-and-break contact, with very 
little travel, so the contact is not a good one. The magnet 
is wound for 100 volte, and works off an electric light 
installation. | 

if I should be grateful to learn what I can do to reduce to a 
minimum the sparking—are there any recent books dealing 
with the subject ? 


Student. 
Sar E N 
=“... 


[SPECIAL ARTICLES. | 


WHEN Oliver Goldsmith sought to satirise some of the 
men and manners of his time he invented a Chinese philoso- 
pher, called him Lien (‘hi Altangi, and in the guise of 
correspondence to Eastern friends wrote a series of essays 
including such subjects ав The Degeneracy of some of 
the English Nobility,” and a “ Description of a Club of 
Authors.” During the course of a libel action, Cowen v. 
Labouchere, just concluded by the disagreement of the jury, 
some indication was given that а real Chinese philosopher 
was likely to publish his experiences in this country. By 
all account Lo Fen Gluh, the Chinese Ambassador to the 
Court of St. James’s, is a man of much learning and keen 
perception. We hope no impediment may be placed in the 
way of his giving to the Western world a full account of his 
experiences and his impressions, We ought to know what 
he thinks of our mandarins, and he might be persuaded to 
give some “ Description of a Club of Articles," with parti- 


culars of the process whereby a definite article becomes an 


indefinite article, and the area for membership thereby in- 
definitely increased. As a student we do not doubt во 
learned а man as Lo Fen Gluh knows that in the science 
and art of advertising it is an axiom that a publication 
which is distributed gratuitously is usually without value as 
an advertising medium. We hope Lo Fen Gluh may be per- 
suaded to tell us how it is that so many of his Western friends 
were not cognisant of such a fact. But the main feature of 
the journal of the Chinese philosopher should be an account 
of the almost regal progress of his renowned fellow country- 
man to the centres of industry, with a statistical statement 
of the results to commerce in general and Commerce in parti- 


cular. We repeat our hope that nothing may hinder such a 
publication. There should be in it some most useful lessons, 
nsns — — —— 

REVIEWS. 


An Elementary Treatise on Alternating Currents. 
Кноркв, M.Sc. London: 
1902. 


The author gives a fairly complete survey of the mathe- 
matical theory of single and polyphase alternating currents. 
He treats of “root-mean-square ” values, vector algebra, 
power measurement, transformers, converters, and all the 
various kinds of motors, Naturally the treatment is at 
times of a very sketchy character, but the beginner can 
easily supplement what is given by information from other 
sources. This book is an excellent introduction to the sub- 
ject, and will enable the intelligent student to understand 
the works of Steinmetz, and the more advanced papers on 
the theory of alternating currents, without much difficulty. 
It is written for “ practical engineers, university honours 
students, and the more advanced students in technical 
schools.“ А slight acquaintance with the calculus, and 
familiarity with algebra and trigonometry, are pre-supposed. 

Mr. Rhodes begins by assuming sine curves of P.D. and 
current, as by their means the beginner gets a genera] 
notion of what happens in an alternating current circuit. 
We think, however, that he pushes the sine curve theory a 
little too far. His reasoning about the * equivalent sine 
curve" is not convincing. It is doubtless possible to 
calculate the effects of hysteresis and eddy currents“ on 
the assumption of equivalent sine curves, but the formul:e 


By W.G. 
Longmans, Green & Co. 
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are only rough approximations, For example, in the 
formula for eddy currents given on р. 103, it appears that 
the loss due to eddy currents is proportional to the square 
of the maximum induction density, yet the more cored 
formula given two pages further on shows that it varies as 
the square of the applied voltage. 

On p. 16 we are led to infer that the coefficients of 
induction in coils containing iron are approximately con- 
stant so long as the induction in the iron does not approach 
saturation. The permeability of iron, however, is only 
constant for very minute magnetising forces, and hence the 
assumption that there are coefficients of induction in 
ordinary alternate current apparatus is a large one. The 
difficulty might be got over by considering “equivalent 
inductances” or something of that nature, but then, of 
course, the book would be getting too advanced for 
beginners. Perhaps also this is the reason why the theory 
of the power factor is hardly touched upon, and the old 
puzzle about “lag” and “lead” not cleared up. 

The chapter on vector algebra is a very good one, and 
Rayleigh’s solution of the problem of mutually reactive 
circuits in parallel follows easily from it. This is the 
fashionable method of treating alternating current problemsin 
America and on the Continent, and no electrician can afford 
to be ignorant of it. There is something very attractive 


about / — 7, but, like the method of duality, its use has 
been much overrated. It has to be remembered that, after 
all, it is only strictly applicable to sine curves. TN 
We were disappointed with the author's omissions in the 
theory of the transformer. From an historical point of 
view his treatment is interesting, and he shows that 
Maxwell’s equations can be got very simply, but there are no 
formule given for the connection between the ampcre-turns 
on the primary and secondary, or even for the secondary 


voltage. These could have been easily proved, and it seems 


to us that beginners would appreciate working ont example 
on them. The formula given for the efficiency is a very 
quaint one, and is decidedly more complicated than the 
following, which is true for any commercial transformer :— 


] Wo 1 Q N ) 
" ( | Wi ) ( v? d 


where n is the efficiency when the primary load is wi, Wo the 
primary watts on open secondary circuit, vi the primary 


volts, and Q = в + here R and 8 are the resistances 
n 


of the primary and secondary coils, and n is the ratio of the 
Secondary to the primary turns. 

We doubt whether the ordinary reader will understand the 
characteristic curves given for synchronous motore We 


, think that it would have been better if the parts of the curves 


corresponding to possible but unstable positions of equi- 
librium were dotted. We should have liked a fuller treatment 
of the induction motor ; the little that has been given is well 
done. In the methods of measuring power given, the elec- 
trostatic wattmeter has been omitted. The resonance 
method might also have been given with advantage, but in 
our opinion the electrostatic wattmeter ig the most suitable 
for measuring very low power factors. In tne Appendices 
Mr. Rhodes gives some neat mathematical solutions. We 
were especially pleased with his treatment of the problem of 
“n” mutually reactive circuits in parallel. | 

Those electricians who wish to improve their mathe 
matical knowledge of the subject would do well to read this 
work. They will then be no longer troubled about such 
subjects as the ratio of transformation of rotary converters, 
and we hope that they will cease to multiply their wattmeter 


readings on three-phase circuits by 4/3. 


The Elements of Physical Chemistry. By Harry C. Joxes. 
Associate Professor of Physical Chemistry in the Johns 
Hopkins University. New York: The Macmillan Com- 
pany. London: Macmillan & Co., Limited. 102. 
Price, 17s. 1d. net. 


There can be no doubt that physical chemistry is a most 
important branch of science, and one which has been greatly 
neglected in the past, if, indeed, it is not somewhat so still. 
The position of affairs relating to it is rather peculiar, becanse 
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although there has been a recognised chemical side to physics 
since the earliest days of that science, until within the last 
15 years ог во, the physical side of chemistry has been ignored. 
In other words, while our physicists, even the patriarchs and 
pioneers, were keenly alive to the necessity of studying 
elementary chemistry, recording experiments and formu- 
lating theories on the borderland of the two sciences, their 
chemical brethren left this fruitful field severely alone, and 
limited their studies to the behaviour of atoms rather than of 
molecules. And until quite recently physical chemistry has 
also had to struggle for recognition for a totally different 
reason. Many of our chemists look somewhat con- 
temptuously upon the inorganic branch of the science, 
alleging, in deed if not in word, that inorganic chemistry is 
worked out; so that professors and students coquet with 
closed chains and substances with impossible names, until the 
cynic may be forgiven for defining chemistry as a study of 
carbon compounds alone. Fortunately there are signs now- 
adays of a reaction: electro-chemistry and electro-metal- 
lurgy have become so important that their claims to investi- 
gation can no longer be put aside; the benzene ring has 
been found not to inclose the sum of human knowledge, and 
the mysterious laws of thermo-chemistry and electrolysis 
have at length asserted their right to attention. On the 
other hand, a vast amount of good work has been done by a 
small number of physical chemists during the past two 
decades, work which is stillscattered over many journals, and 
which is therefore inaccessible to the ordinary student, and 
apt to be forgotten or overlooked by him. 

In such circumstances as these, a volume which contains 
within its covers a summary of the investigations made by 
the older physicists us well as an account of those instituted 
by the later physical chemists cannot be other than welcome ; 
and when, ав in the book before us, that work is described 
lucidly, in reasonably clear language, and with clarity and 
precision, we can only thank the author for having helped 
to fill a distinct want. Мг. Jones's volume contains chapters 
on atoms and molecules, gases, liquids, solids, solutions, 
thermo - chemistry, electro - chemistry, photo - chemistry, 
chemical dynamics and equilibrium, and measurements of 
chemical activity. The portions of the book dealing with 
solutions and electro-chemistry can be safely commended : 
our author does not exactly make the subject of ions intelli- 
gible, but he bravely strives, and with some measure of 
success, to render it less unintelligible than it usually 
is. His chapter on thermo-chemistry is brief, for he says, 
„This subject has never acquired that prominence which for 
a long time it seemed likely to attain, partly because the data 
are often so complex that it is difficult to interpret them and 
discover their meaning." That, no doubt, is “ partly " 
true; but if more investigators would take up this branch of 
science and work it systematically, the results would well 
repay their labours, and would ultim;tely yield matter of the 
highest value to the pure man of science and to the indus- 
trialist alike. 

We have read Mr. Jones's volume with considerable profit 
and pleasure, not a little of the latter being due to the com- 
mendable absence of those Americanisms which often irritate 
the student on this side of the Atlantic, who still has some 
respect for the beautiful language which has been handed 
down to us through the centuries, but which is sometimes 
made almost incomprehensible to the effete Britisher by the 
curiosities of diction, invented by the journalist of the 
States. 


BUSINESS NOTES. 


Books Received.—** Congrès International d' Electricité, 
Paris, 18—25 Aout, 1900." Rapports et Procés-Verbaux publiés, 
par les soins de M. E. Hospitalier. Paris: Gauthier-Villars, 1901. 

“ Twenty-seventh Annual Report of the Yorkshire College, Leeds, 
1900-01." Leeds: The Yorkshire College. 


Polyphase Machinery Contracts, — The — British 
Schuckert Electric Company, Limited, have received recently 
several important contracts for alternating current work, including 
two 600-K w. two-phase generators for the Corporation of Coventry; 
one three-phase generator aud two three-phase motors for the Oak- 
bank Oil Company ; two three-phase generators and three three- 
phase motors for the Lancashire and Yorkshire Railway Company. 


Electrical Wares Exported. 
Winz внрїна May 147H, 1901. | Waex sapma May 19TH, 1902. 


Adelaide .. as .. Value £47 Alexandria. T . Value £42 
„ Teleg. wire . vx 74 Amsterdam aa es . 102 
Alexandria.  .. 158 Bombay 98 
Amsterdam.. ae га ae B0 Boulogne "n a oe 65 
Auckland. sx + .. 120 v: Teleg.instruments .. Е00 
Bombay 8 T vd vg 19 Calcutta ax га .. 2,233 
M Teleg. wire 88 | i: Teleg. wire .. 190 
Brisbane. Teleg. cable.. vs 51 ' Саре Town.. ee oe .. 828 
Baenos Ayies be 1 8 51 Colombo " 108 
1 Teleg. mat. .. 688 | Copenhagen s „ә 87 
н Teleg. wire 800 дА Teleg. wire 49 
Саре Town.. .. .. .. 100 , Delagoa Bay eG s 508 
Christiania .. as Vs T 45 | Durban em $% 279 . . 1,188 
- Teleg. cable E 22 East London ee . 790 
Copenhagen. Teleg. wire es 82 Gibraltar s% 22 
Demerara. Teleg. apparatus .. 44 Gothenburg - s oe 11 
Durban es EM ‘Me .. 1,918 ^. Hamburg T 5% .. 209 
Fiume Ше zs 2 .. 807 Lyttleton ; са sé 20 
Ghent * x “э Pa 18 Madras Же T" E 80 
Gibraltar. а <s ке 89 | Melbourne .. ; i . 445 
Gothenburg. Teleg. wire " 14 , Perth "E T - ee 420 
Halifax. Teleg. wire . sie 20 Port Elizabeth .. 68 
Hong Kong .. rs 8,840 Shanghai va . 403 
Kobe .. yx P - .. 172 | Sirigapore a Еи T ee 290 
Kure. Teleg. cable ae . . 11,637 Stockhom. Teleph. cable. 196 
Launceston .. $5 " `. 45 Wellington. es - А 425 
Liban T ae - an 82 | Yokohama .. E se ‚ 520 
Malta Se ke. CE» уф. 485 
Melbourne ag vs .. 888 — 
ys Teleg. mat. . . 3,44 
Montreal .. s ae s 
N. Atlantic. 888 knots teleg. cable — | 
Odessa Ps Và T s W 
Penang ae P s x 9 
Perth .. xe ә б» Ке 48 ! 
Port Chalmers. $5 .. 235 
Shanghai. РА se vs 98 
Singapore °з i . . 171 | 
Sydney ex a PR e 1,582 | 
Trieste. Теје. cable. .. 1,928 
Wellington 527 
Yokohama .. T » .. 1,528 | 
Total ix 290,550 | Total oe £8,910 
Foreign Goods Transhipped. 
| New York, Elec. mat. Value £480 


Australian Electrical News.—Our contemporary, the 
Australian Hardware and Machinery Journal, says that some three 
years ago an exp-rimental installation of electricity for carriage 
lighting was made on the Queensland Northern Railways. The 
system proved very successful, and 26 carriages are now lighted in 
this manner, the accumnlators being placed at the end of the 
carriage and the power generated from the axle. Though it costs 
more than gas in the first instance, it is said to be cheaper in the 
end. 

The same contemporary says that the return to the House of 
Representatives called for by Mr. Thomas, M.H.R., is questioned 
by that gentleman. The total shows 577 makers of electrical plant 
in all the States, of whom 223 are in Victoria. It is admitted that 
176 of the Victorians are employed in attending on electrical plants. 
The 87 recorded in West Australia are all similarly engaged. Of 
the 32 in Tasmania only one is really employed in manufacturing, 
the other 31 being electricians and linesmen. At least 500 of the total 
are employed in attendance on 34 plants, all of which have been 
imported. 

We also gather from the same exchange that the Sydney Council 
expects to call for tenders for certain electric lighting work about 
the end of May, the work to be under way within three months and 
completed about a year later. | 

An electrical installation was recently completed at the 
Carrington Hospital, Camden. The occasion is of special importance 
as marking the introduction of electricity as an illuminant in the 
hospitals of the State. In this particular case 135 lights have been 
installed, giving a total of 2,000 c.. The whole cost, including 
engines and dynamos, amounted to £990. 


Automatic Starting Switches, — The automatic 
starting switch, which we illustrate on p. 810, has been designed to 
meet the demand for a switch which will give absolute protection 
to the motor at a moderate cost. It is a Holmes-Broadbent patent, 
and is being manufactured by Messrs. Hodgson, Wright & Wood, 
of Halifax. The mechanism is enclosed ina fireproof cast-iron box, 
and is readily accessible by removing the iron cover. It includes a 
double-pole main switch as well as a starter, and it is absolutely 
impossible to close this switch before all the resistance has been 
inserted. Tbis D.P. switch is held closed by means of a shunt or 
series coil, which releases and opens the D.P. circuit as soon as the 
supply fails. Аз soon as the D.P. switch is closed (by means of the 
handle outside the box) a trigger'is released which allows the switch 
arm to travel over the contacts, due to the action of a weight and 
air dashpot. The speed of cutting out of the resistance is abso- 
lately out of the control of the operator, but can be set to a fixed 
rate by someone in authority, according to the load on the motor, 
after which the lid istealed up. The switches are therefore claimed 
to be specially suitable for motors connected with Corporation supply 
mains. The rate of cutting-out of resistance may be varied from 
a few seconds to three minutes ; terminals are provided 
at the bottom of the case — two positive, two negative, 
and one field. A fuse or overload circuit breaker can 
be provided iuside the case, but this is not recommended; 
small carbon leading finger is fixed to the switch arm, 
which takes up all sparks and so ensures a clean and smooth surface 
for the brush to travel over. The resistances are designed accord- 
ing to the length of time they are required to be in circuit, and are 
made of high resistance wire wound on asbestos tubes, and made ap 
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into a frame, which is?readily accessible at the back of the case. 
The switch is claimed {to be especially [suitable for large motors 
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AUTOMATIC STARTING SWITCH. 


which start fully loaded, motor pumps, hoists, motor hydro-ex- 
tractors, motor fans, and motor printing machines. The figure shows 
the switch in the '' off" position. 


Bankruptcy Proceedings.—At Wednesday's sitting of 
the London Bankruptcy Court last week, held before Mr. Registrar 
Giffard, the public examination of George Willie Clarke, electrical 
engineer, late of Ethelburga Road, Harold Wood, and 15, High 
Street, Grays, was brought to а conclusion. The debtor started the 
Harold Wood business in November, 1900, and opened the Grays 
shop in August, 1901. During the month following he took an 
office and showroom at 117, Queen Victoria Street, E.C. He closed 
the Grays premises in November, 1901, and in December he executed 
a deed of assignment, upon which these proceedings were based. 
The accounts show total liabilities £5,269 17s. 1d., of which £3,373 
5s, 2d. are expected to rank, against net assets £414 9s. 7d. 


British Imports of Foreign Electrical Goods and 
Apparatus.—The appended table shows the value of the “ elec- 
trical goods and apparatus” imported into the United Kingdom 
during each month of the past two years:— 


1901 1900 

January 88 z vx T £94,817 £68,158 
February a се Es 8 6 97,296 60,750 
March. д ка we 180,076 78,085 
April .. А se ča is $6,629 58,714 
May .. T 2s se - 90,981 78,850 
June .. y wi " uS 54,967 86,171 
July .. - xs РР és 42,107 129,022 
August "E T ee ae 42,096 148,817 
September .. 25 T ae 46,651 97,107 
October is us “% 52,961 174,524 
November .. iu Fe x 58,029 149,537 
December D" x vs 54,447 147,205 

Total for 12 months .. £849,257 £1,265,965 


Brown, Boveri- Parsons Type Steam Turbines.— 
In the works of Messrs. Brown, Boveri et Cie.,at Baden, the last trials 
are in progress of a turbo-alternator of 5,000 н.р. This machine, 
says l'Industrie Electrique, is intended for the municipal electricity 
works of Frankfort, and generates alternating current, single or 
three-phase, at a pressure of 2,500 volts, rotating at a speed of 1,000 
revolutions a minute. The guaranteed consumption of steam per 
Kw.-hour generated is 7 kilogrammes, superheated to 300° C., at a 
pressure of i3 kg. per sq. cm., which would correspond in a piston 
engine of the same power to a consumption of 42 kg. per 1. H. p. 
Besides numerous turbo-generators of powers varying from 
150 to 3,000 H.P., Messrs. Brown, Boveri are constructing 
at this moment a second machine of the same power, and intended 
for the electricity works of Milan. 


Cable Contracts.—We are informed that during the last 
week contracts for cables were placed with the British Insulated 
Wire Company for extensions by Ashton-under-Lyne T. C.; Bromp- 
ton and Kensington E.S. Co., Ltd.; Farnworth U. D. C.; Kensington 
and Knightsbridge E.S. Co., Ltd.; the Corporations of Dublin, 
Harrogate, Chesterfield, Portsmouth and Brighton; the Ogmore 
Valley Electric Company, and Willesden U.D.C.; in addition to tram- 
way cables for the B.E.T. at Jarrow and South Shields, and telephone 
cables for the Glasgow Corporation, One British industry at least 
appears to be flourishing. 


Catalogues, &e.—Messrs. R. W. Blackwell & Co., Ltd., 
of 59, City Road, have sent us an illustrated catalogue of their 
“ Standard " and “ Universal " electric motors and generators, lino- 
type geared motors, desk and ventilating fans. 

We have received from the Edison & Swan United Electric Light 
Co., Ltd., a copy of a brochure just issued, containing illustrations 
of some of the latest designs in artistic electric light fittings. 

Messrs. Royce, Ltd., of Manchester, have issued a new list of 
their motors and dynamos, which are made to stock, ready for 
immediate delivery, in various sizes from 2 to 24 B. H. P., and for 
various voltages, open, enclosed, and semi-enclosed. 

We have received from the Electrical Company, Limited, price 
list No. 4, dealing with generators for single and polyphase alter- 
nating currents. These are designed with either the armature or 
the field stationary, for belt or rope driving and for direct coupling, 
and the list gives particalars of sizes ranging from 30 to 6,400 кх. 
as well as information as to the weights, efficiencies, and other 
characteristics of the machines. 

The Western Electric Company have issued a very fine catalogue 
of their telephone switchboards and accessories.  Beaides giving 
prices of switchboards up to 200 lines, with every conceivable 
accessory for construction, both within and without the exchange, 
excellent half-tone illustrations of very large multiple boards and of 
other features of & big exchange are given. Minor details are also 
well illustrated, there being 52 pages devoted solely to this purpose. 
The list is decidedly impressive. 

The 1902 edition of the well-known volume—“ Electricity "— of 
the General Electric Co. (1900), Limited, has just come to hand. 


. We confess to a feeling of alarm when we think of reviewing this 


enormous work; we can only dip into it here and there. And first 
we notice,a ground plan of the company's new works at Witton, 
near Birmingham, where they are concentrating their various 
establishments; the site covers 110 acres, and the electric power 
station which will provide motive power for the works will be 
equipped with plant of 5,000 rmH.P. An interesting feature is the 
carbon works, where all kinds of carbons for arc lamps, dynamo 
brushes, primary cells, &c., will be manufactured by special 
machinery. The employés of the Witton works are to be well 
accommodated in respectof lavatories and dining rooms, and cottages 
are to be built on the estate.  'The catalogue proper consists 
principally of the various sections issued during the past 12 months, 
and reviewed from time to time in these columns. The goods 


listed have been methodically classed and grouped in such a manner. 


as to bring all like things together; the result is most successful, as 
a trial at once showa—any article out of about 100,000 can be at once 
located, and the indexes are admirable. Weights and measures 
with metrical equivalente, sample estimates, &c., provide for the 
needs of foreign and colonial customers. There are 1l sections, 
occupying about 1,000 pages and dealing with all kinds of electrical 
fittings aud appliances. The section on fixtures and glassware 
occupies 272 pages, and an extraordinary variety of агі metal 
fittings is shown—all of which, we understand, are of British manu- 
facture. Special features are the company’s standardised switch- 
boards and switches, Robertson" lamps, wires and conduits 
Stanley measuring instruments and Aron meters, Angold arc lamps, 
traction material (a new section) Byng-Hawkins dynamos acd 
motors, heating and cooking appliances, bells, telephones, and 
medical electrical apparatus. The volume concludes with a number 
of half-tone process illuustrations of installations carried out by the 
G.E.C. The G.E.C. catalogue has appeared about every two years 
for the last 20 years, and is not merely an up-to-date reference 
book—it is of distinct educational value. 


Chance for Huddersfield. — Great interest is being 
taken in a project to form a company at Huddersfield to introduce 
as а new industry a large concern for the manufacture of general 
electrical appliances. It is stated that an electrical engineering 
firm of high repute has offered to find £20,000 for the purpose of 
establishing works in Huddersfield, if local capitalists are willin: 
io embark about £100,000 more. Further particulars are given in 
our “ Notes " columns. 


Coronation Illuminations.— We understand that the 
British Thomson-Houston Co., Ltd., have recently taken an order 
from one firm alone for 225,000 of their B.T.H.-Edison incandes- 
cent lamps. Allowing for what the other electrical companies are 


doing in this direction, and the steps taken by electricity supply 


authorities, both to illuminate their own buildings, and to facilitate 
the supply of electricity to the public, there is good reason fo 
anticipate a blaze of electricity on June 26th and 27th. 

Mr. J. T. Booth, of Burleigh House, Holloway, is making wooden 
crowns, letters, &c., fitted with batten lampholders for illumination 
purposes. The devices are made in various sizes, two of the crowns, 
for instance, having respectively 37 and 53 holders fitted. 


Cryseleo Lamps.— We learn from © Cryselco, Limited, 
that the unprecedented increase in their business has compelled 
them to supplement their means of output, by laying down 
100-H. P. Dowson gas generating plant, with Crossley gas engines. 
The Admiralty bas just placed an order for 30,000 lamps with the 
company. 


Electric Power for Printers,—A neat brochure bear- 
ing the above title has been issued by Messrs. A. W. Penrose and 
Co., of 109, Farringdon Road, E.C. The illustrations show various 
types of printing machinery driven by electric motors, while the 
letterpress draws attention to the advantages of the system, and 
gives data as to the cost as compared with old-fashioned methods of 
ne Copies may be had by any printer free on application to 

e firm. 
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Finsen Light Apparatus.—The Sanitas Electrical 
Company, Limited, of 7a, Soho Square, W., are supplying the 
„Dermo“ lamps for use in applying the “Finsen” light cure 
method. It is said to require only 5 amperes in order to produce, 
within three minutes, the same effect as that produced by the old 
Finsen lamp within an hour. The initial cost is very low, and a 
practitioner can carry out the treatment in his own consulting 
room. The pressure glass is in the ‘‘Dermo” lamp replaced by a 
diec of rock crystal which is pressed immediately against the skin 
and forms the objective lens of the tube, as it were. 'The patient feels 


iy 
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no sensation of heat, the temperature at a distance 4 in. from the 
атс light is not higher than 72? Е. The irritating effect of the 
chemical rays is very obvious when this lamp is used. After a few 
minutesa well-marked erythema develops in a perfectly painless 
manner, and may persist for several months. The figure shows 
the construction of the apparatus. The lamp consists of a hollow 
windowed cylinder a, within which are fixed the exchangeable iron 
electrodes with water cooling apparatus. The casing is supported 
by a handle c, which receives both the conductors of current and a 
water-supply tube. The complete apparatus, therefore, is insulated 
in the most thorough manner; all parte, being conductors of elec- 
tricity, are concealed in its interior, so that it is impossible for the 
operator to receive an electric shock. The hollow cylinder а may 
be readily unscrewed from the handle c. By simple pressure upon 
а spring d fixed to the handle the arc is formed, and the lamp 
made ready for use. The screw c regulates the amplitude of the 
arc. The rays issue through a tube /, projecting from one side 
of the case and terminating in a convex rock-crystal lens i, such 


lens at the same time serving as а pressure glass," as used by Prof. 


Finsen in.addition to the light-cure apparatus proper. Аз, 
practically speaking, the lamp does not become heated at all, the 
tube f may de pressed against the part of the body to be treated and 
the rays allowed to take effect in close proximity thereto. More- 
over, the rock-crystal lens is removable, so that the light may be 
applied direct. Long and thin extension-pieces, in the shape of 
speculum, may also be screwed to the tube for insertion into the 
vagina, the cavity of the mouth, or the rectum, and thus permit the 
deeper-lying organs to be treated. A second aperture is provided 
in the cylinder itself, to meet those cases where it is desired to 
cause the source of light to act upon the body in almost immediate 
proximity without the interposition of the pressure-lens. When 
not in use, the opening у ів closed up with blue glass, and serves as 
a window for observing the arc. The handle greatly adds to 
the convenience of this lamp: where the lamp is to be made 
stationary, the handle may readily be secured to a table or chair by 
means of a vice. The electrodes are arranged in such a manner 
that the current and water are conducted through two short tubes, 
which terminate in a sleeve upon which the iron points are fixed. 
When the iron points become worn out, as they do after having 
been used about 8 hours, they may readily be exchanged for others. 


Trade Announcements.—We are informed that Messrs. 
Geipel & Lange have been appointed the sole agents for the United 
Kingdom and Colonies of Messrs. Chauvin & Arnoux, of Paris. 

The Thames Valley Launch Co., Ltd., whose chief offices and 
works are at Weybridge, Surrey, announce that they will shortly 
open two new charging stations, one at Windsor and one at Read- 
ing. They offer special advantages to their own customers, i. e., 
those who purchase boats from them or keep their boats with them 
by the year—the chief advantage being a reduction in the price of 


energy from 1s. 6d. per unit, the ordinary price charged, to 8d. per 
unit, which makes the cost of running the smaller size of boats 
approximately 2d. per mile. 


Flame Ark Lamps.—Messrs. Johnson & Phillips 
claim as the striking feature of the flame ark" lamp, which they 


_ are now putting on the market, the long life of the carbons with 


one trimming. The lamp is said to give a light of a rich golden 
colour, very becoming, and having high fog penetrating powers 
without using complicated mechanism. Ii is claimed to be moderate 


in first coat, to consume little current, to be economical in carbon 
consumption, and to avoid frequent attendance and trimming. The 
lamps are suitable for indoor or outdoor lighting. Messrs. Johnson 
and Phillips have already made a special feature of '' ark” lamps 
with coloured globes for Coronation illumination, and these flame 
lamps are also suitable for such purposes. 


Spanish Customs.—The authorities have lately given 
a decision to the effect that plates and cylinders of charcoal and 
graphite, or of artificial carbon, for electric batteries, are dutiable 
under No. 139 of the Tariff, at the rate of 10 pesetas per 100 kilogs. 
(48. 02d. per cwt.), and cylinders of the said materials for arc lamps 
under No. 292, at the rate of 2 pesetas per kilog. (£4 1s. 4d. per 
ewt.). 


Summons.—.\s the result of the case adjourned from 
last month, the Lewisham and District Electric Supply Company 
have been fined £14 and +10 10s. costs for carrying out work in 
Lewisham not in accordance with the plans approved by the L.C.C. 
or the B. of T. 


The Telegraph Wire Export Trade.—So far as the 
year has gone, the export trade in telegraph wire and apparatus 
connected therewith of this country has not shown anything like 
the activity recorded last year. During last month the shipments 
only attained a value of £54,541, as compared with 436,740 in the 
preceding month, and £548,709 in April, 1901. For the four 
months ending with April the returns show a total of only £803,896, 
which contrasts with £1,377,979 in the first four months of 1901. 


What the British Consuls have to Say.—lectric 
Tramways in Munich. — Mr. John Ford, his Majesty's Chargé 
d'Affaires at Munich, in a report received at the Foreign Office on 
March 27th last, states that the electric tramways in Munich have 
entirely replaced the horse tramways which had been in existence 
for 25 vears. On June 30th, 1901, there were 584 cars running, 
with sitting accommodation for 10,442, and standing room for 
9,146 passengers, and six locomotives with electric accumulators for 
those short distances where overhead wires were not employed. 
The whole system is now 389 miles in length. The number of 
passengers at the uniform fare of 1d. was 44,581,688, and each elec- 
tric car earned on an average about 5d. per km. The electric tram 
system in Munich gives employment to 1,179 persons, of whom 52 
are female. The net income of the year 1900-01 was £31,672, of 
which sum, after payments to the reserve fund, &c., there remained 
£28,603, yielding a dividend of 11 per cent. The enormous number 
of accidents occasioned by the electric tramways have led to the 
trial of various safety measures, the best consisting in a net sup- 
ported by an iron frame, which can be instantly lowered by the 
pressure of the driver's foot. | TM 

Lighting of Schools.— A report concerning the lighting of schools, 
drawn up at the request of the Bavarian Home Office, is quoted by 
Mr. Ford, who gives the following details from the report For 
school rooms not higher than four metres, and where gas light is 
already laid on, Auer's incandescent gaslight is considered the 
cheapest. The light is thrown by reflectors on to the ceiling, and 
one flame lights a floor space of б to 12 sq. metres. The flame stands 
at a height of about three metres from the floor. Black-boards are 
lit by special reflectors fixed on the boards. The electric arc light 
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with polished metal reflectors and the new Schuckert arc light 
lanterns have more resemblance to daylight; the first outlay is the 
same as for the Auer light, aud the cost of burning only slightly 
higher, and even lower when electric power is obtained at a low 
price. Holophane shades are used. In rooms of 5 metres and higher, 
electric arc light is preferable to incandescent light. One lamp of 
10 amperes is used for a floor space of 43 square metres ; two lamps 
of six amperes each, for a floor space of 50 to 60 square metres. 
The arc light rcquires careful attention. 

The Elektrizitäts Aktiengesellschaft (formerly Schuckert & Co.), 
of Nürnberg, according to a recent report on the trade and finances 
of Bavaria for the year 1900-01, employed about 1,000 men less last 
year than in 1900. "Their shares quoted about 12 months ago at 245, 
dropped to 95, and are now said to be at 120, and they are reported 
to have paid no dividend in 1900—01, having paid 15 per cent. in 
1898—99 and 1899—1900. On the Berlin Exchange, between 
January 1st, 1899, and October 19th, 1901, electric shares fell 61 
per cent. there having been a loss of £13,540,500, among 21 com- 
panies having a capital of £22,177,500, owing principally to too 
rapid enlargement of their works and over-production. 

The Electric Tramways of Nice.—Consul Alec. McMillan in his 
report on the trade and commerce of the Consular District of Nice 
for the year 1901, states that over 90 miles of lines are in operation. 
The system is partly overhead trolley and partly underground 
conduit, there being four or five miles of the latter in the centre of 
the town. There are 110 motor cars, four locomotives and €0 trail 
cars. About 50 more motor cars have been ordered. Goods, such 
as cement, coal, materials fot construction, and other heavy goods 
are carried on some of the lines. The motive power is furnished by 
a transmission line over 20 miles long, and there is also a station 
worked by steam engines of some 2,000 н.р. to be used in case of 
necessity. The underground system is supplied by rotary 
converters. American firms bave supplied the electrical apparatus 
and track materials. The boilers and cars are of French make. 
Tbe daily receipte average about £200. 

Proposed Auto-Trolley Line between Nice and Upper Monte Carlo.— 
A Maltese British contractor, Consul McMillan reports, has obtained 
& concession from the French Government for installing an auto- 
trolley line between Nice and Upper Monte Carlo. The line will 
be 12 miles long, and the gradients will in some places reach 10 to 
11 per cent. The hydro-electric power will be furnished by a 
French company which already supplies the Nice Tramway Com- 
pany. The cars are built for the accommodation of 16 persons, 12 
seated and four standing, and their weight with full complement 
of passengers із not expected to exceed four tons. The wires will 
be suspended from wooden poles in the country, and from iron 
poles in the town. No tram rails are required to be laid down 
under this system, and the cars can deviate to rigbt and left at will, 
crossing and re-crossing the road with as much freedom as an 
ordinary omnibus, and this independently of the overhead con- 
nections to the trolley wires. A small three-phase motor is sus- 
pended between the two conducting trolley-wires, which are set 
12 in. apart; a flexible cable leads the motor current from the 
main line to the car, and the three-phase current from the car to 
the little trolley motor, which runs a little in advance of the car 
itself, in order that the flexible cable may have its proper tension. 
The trolley-motor and all its accessories weigh not more than 40 lbs. 
The pressure on the trolley lines will be 500 to 550 volts, the 10,000 
volts three-phase alternating current being transformed through 
rotary converters installed in three sub-stations, one in the middle 
and one at each end of the line. It may be added that lines are 
now being constructed on this system in Marseilles and other 
places. The estimated cost of the 20 kms. of line, including all 
sub-stations, 12 cars and all other material for the working of the 
line will not exceed £40,000. 

Proposed Additions to the Alpes Maritimes Tramways.— Consul 
McMillan states that the Consul-General of the Alpes Maritimes 
has under consideration a comprehensive programme of additions 
to the existing tramways of the department. 

Electricity in Spain.—About 5 km. from Vivero, in the Con- 
sular district of Corunna (Spain), remarks Vice-Consul Guyatt, 
there is a cotton factory which, utilising a waterfall of 50 н.р. 
in the summer, and a considerably greater one in the winter, is pro- 
ducing at present electricity for the lighting of the town of Vivero 
with incandescent lamps at a very low price. 

Galveston ( Texas). — Electricity is largely used in the wharves and 
piers since their reconstruction after they were destroyed by the 
storm of September, 1900. The Mallory Steamship Line pier, con- 
structed by the Galveston Wharf Company, ie 1,278 ft. long; the 
sheds cover nearly 250,000 aq. ft., and are of most modern construc- 
tion, with electric freight conveyors for loading and unloading 
cargoes. The pier of the Southern Pacific Railway Company, 
known as Pier B, is 14,000 ft. in length, and 650 ft. in breadth, and 
is stated tc be the largest pier at present existing. According to 
the report of Consul Nugent on the trade of Galveston for the year 
1901, there is room for seven large steamers at the pier at once, and 
nine acres of shed room, fitted up with electric conveyors and 
electric lights, so that work can be carried on both by day and 
night. The arrangements are such, that 320 railway cars can be 
parked at the end of the pier to receive freight from incoming 
vessels, whilst in the centre is a ' battery " holding 275 cars, ready 
to be drawn on as the unloading progresses. There are 28 electric 
conveyors on Pier B, and it is estimated that 3,500 tons of merchan- 
dise can be discharged in 11 hours. In connection with the pier, a 
500-H. P. electric plant is being erected, and a grain elevator to store 
1,000,000 bushels is also being constructed. 

Water-Power in Sucden.—Vice-Consul Carrick, in his report 
for the year 1901, states that the Sandviken Iron Company, at 
Sandviken, near Gefle, is making a new departure. The directors 
of the company are reported to have entered into a 50 years’ agree- 


ment with the owners of a large waterfall at Оа, on the Dal River, 
about 35 English miles south-west of Sandviken, for the hire of 
about 2,500 н.р. to be used in lieu of coals for the driving of the 
machinery atthe works. The high price of coals, remarks the Vice- 
Consul, has given a distinct impulse to projects for the trans- 
forming of water-power to electrical energy for the driving of 
works, &c., во that the economic result of the Sandviken scheme will 
be watched with interest. 


ELECTRIC LIGHT AND POWER NOTES 


Bettwsycoed.—At a D.C. meeting held on 25th vlt., it 
was decided not to entertain the application of the National Elec- 
tric Wiring Company for a prov. order to supply electricity for light- 
ing and other purposes. 


Bradford.—O wing to the greatly increasing pressure of 
the demand for electricity for all purposes, the Corporation hu 
decided to advertise for tenders for the completion of the entire 
scheme for new works and plant. Under existing contracts only a 
portion of the new works was being proceeded with. 


Cleckheaton.—The combined electricity works and 
refuse destructors which the U. D. C. is erecting, to the plans and 
specifications of Messrs. Baker & Appleby, the consulting engineers, 
and Mr. Lund, the Council’s surveyor, is well advanced towards 
completion. Two of the steam dynamos (Belliss-Morcom-Jobnson- 
Lundell) are ready for testing, and it is expected that the third set 
will be also 1eady before the end of the month. The switchboard 
is mounted at Messrs. Dorman & Smiths’ works, and the boilers, 
condensers, pumps and steam piping are well in hand. The feeders 
and distributing cables are now being laid in the main streets. It 
is anticipated that the works will be opened in September. 


Crook Colliery.—Messrs. Pease and Partners, Limited, 
the owners of Bank foot Colliery, Crook, Durham, are makicg 
extensivo and important alterations, which include the introduction 
of some important electrically-driven machines. Messrs. Pease 
have an electric lighting installation at Peases Weat which has been 
in existence for about two years, and now the firm is intr ducing 
four coal-cutting machines for long wall work to work in a clay 
seam or seams. An electric ram ів also being fitted by a German 
firm at the coke ovens, which will load, press coal in and push сокс 
out. The weight of the ram is 70 tons. It will have two motors 
and will be of 30 HP. The Bankfoot works will be lighted on the 
series system, лпа at the ovens there will be five arc lamps of 1,000- 
C.P. each. The engine to drive the whole of the electric plant is 
one of Messrs. Robey's, of Lincoln, of 320-1. f. P., with rope gearing. 
The machine will have a capacity of 500 volte and 400 amperes. 
This will drive the four coal-cuttera, the machines in the fitting 
shops and the Bankfoot electric lighting installation. Messrs. Reid 
and Ferens, of Sunderland aud Newcastle, and Messrs. Scott and 
Mountain, of Newcastle, have the bulk of the work in hand. 


Dorking.—The C. D.C. has appointed Mr. Trentham to 
act as consulting engineer in connection with the electric lighting 
scheme. $ 


Dudley.—At the meeting of the Town Council last week 
Alderman Dunn presented a statement of the income and expendi- 
ture of the electrical undertaking. They had, he said, been very 
much deceived in the meters supplied to them on the recommends 
tion of the B. of T', there being a difference of 65 per cent. in the 
amount of energy produced and that registered by the meters—a 
difference which the firm supplying the meters would have to make 
good. The engine put down to work the condensing plant also 
proved unequal to the work, and had to be supplemented by à 
15-H. P. motor. The revenue amounted to £6,117 138. 3d., and the 
claim they had made amounted to £637 7s. 4d., making, with otber 
items, a total of £6,816 6s. 7d. The expenditure included salaries, 
£1,053; coal, £1,034; water, £241; general stores, £128; repay- 
ments and interest on loans, £2,845; and smaller items. making 8 
total epent, £6,648, leaving a net profit of £168 7s. The number of 
units generated for traction was 688,678; for private purposes, 
238,292; street lighting, 37,385; station lighting, 10,145; testing, 
3,026—total, 977,824. He believed that no other town bad the 
electric light at the same pricg and at the same profit. A new 
500-Kw. machine was being laid down, which would bring the power 
of the gcucrating plant up to 1,200 kw. There was a gross profit of 
£3,000. Councillor Bean said that, as part of the estimated income 
was in litigation, it would be better financing to say that there was 
a net loss of £100. 


Epsom.— A resident has complained to the U.D.C. of the 
intolerable nuisance caused at the electric light works, stating thst 
he had been assured it could be obviated by laying down condensing 
plant. It was mentioned that the noise complained of was not 
caused by the machinery, but by the emission of exhaust steam. 


Farnham.— The U. D.C. has decided to ask Edmundson 8 
Electricity Corporation to proceed with their promised investiga- 
tions and report for lighting the district, but on the understanding 
that the Council does not pledge itself to adopt electricity. The 
Council already possesses a provisional order. 
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Frome.—At the U. D. C. meeting on the 5th inst. it was 
decided to apply to the L. G. B. for a loan for electric lighting. 


Germany.—A central electric lighting station and 
an electric tramway are about to be established in the town of 
Hildesheim. 


Godalming.—The T.C. has entered into a contract with 
the Urban Electricity Supply Company to light the district for 10 
years, the period to be determinable at the option of the Council 
in five or seven years. The annual charges are as follow:—Ten 
750-c.P. arc lamps, £104; 105 50-с.р. incandescent lamps, £390; 
109 25-c.p. ditto, £299 158. ; total, £793 15s. This amount is £100 
less than the present charge for 263 gas lamps, £100 more than an 
offer of the Gas Company to light the district with Welsbach 
burners, but nearly the same as an amended offer of the company 
to improve the lighting at a total annual charge of £788. The 
lamps will burn from sunset till midnight. 


Halifax.—There is likely, in the immediate future, to be 
a party struggle among the members of the municipality on the 
rival claims of gas and electricity. The initial cause of the contest 
is the heavy expenditure during the last 18 months on the extension 
of the gas works. The Council has agreed to refer the whole sub- 
ject of electricity v. gas to a special committee. 


Harrogate.—The T.C. has resolved to ask sanction to 
borrow £46,000 for purposes of electric light extensions. 


Heston and Isleworth.— Mr. Enright has been 
instructed by the U.D.C. to prepare a ssheme for the electric 
lighting of the district. а 


Kingston.—The Т.С. has decided to push on with the 


arc lamp extensions, in spite of the adverse resolution passed at a 
public meeting last month. 


London.—W rEsrMiINSTER.—On Wednesday last week 
the underground mains of the Charing Cross and Strand Electricity 
Supply Company fused іо Cranbourne Street, and also involved the 
cables of the Metropolitan Electric Supply Company. Nine of the 
disconnecting boxes were destroyed. 


Manchester.— At a recent meeting of the City Council, 
Dr. Bishop stated that the Electricity Committee had never made 
an authorised offer to supply the Stretford district on the same 
terms as the citizens, and on a 12 years’ iease. Manchester could not 
recoup itself in a less period than 21 years. 'The Corporation was 
prepared to meet the Btretford Council 1n regard to the lease, and 
also as to other terms, and the Committee would bs able to supply 
Tex ial with energy earlier than was possible by the district 
itself. 


Mansfield.—The foundation stone of the generating 


station was laid last weck. The installation is estimated to cost 
£50,000. 


Middlesbrough.—At a meeting of ће E.L. Committee 
of the Corporation on 8th inst., it was reported that the income 
from sal» of current had been £4,677 1s. Gd. net, and there was a 
gross profit of £2,126 3s. 3d. When payments had been met there 
was a deficit of £071 8s. 2d. On the recommendation of Mr. 
Hammond it was agreed that the charge to consumers be reduced 
from 7d. to 6d. per uvit. The following scale of charges for motive 
power was approved :—Up to 250 hours’ use per quarter, 2d. per 
unit; between 250 and 500, ljd.; between 500 and 750, 14d.; 
between 760 and 1,000, 1}d.; and above 1,000, 1d. 


Morley.—The deficit on the E.L. undertaking for the 


year ending March 25th was £1,788 12s. 4d, against a deficit of 
£2,002 33. 5d. in the previous year. 


Nata].—A scheme has been matured for the supply of 


electricity for lighting purposes in the Durban passenger and goods 
yard, locomotive workshops, &c. 


Newport.—The Electricity Committee has notified the 
contractors for the steel framework of the new power station, that 
they will be held responsible in damages for losses caused by the 
delay in completing their contract. Mr. Parshall, the consulting 
clectrical engincer, estimates the loss caused at £1,000 to £1,200 
per month. Mr. Parshall bas been instructed by the Committee to 
submit a scheme for providing a supply of current for power pur- 
poses, the Corporation having resolved that conduits for power 
mains shall be laid in conjunction with those for traction purposes. 
. There ie a great demand amongst the smaller workshops of the 
town for electricity as à motive power. 

Tbe consulting engineer reported that owing to a disagree- 
ment with the contractor in regard to certain work pertaining 
to the foundations, it was decided to include this work in the 
building contract, but through inadvertence the quantities were 
omitted. It has been decided to pay the extra sum required by the 
contractor. Mr. Parshall also submitted a statement showing the 
work which remains to be given out in connection with the scheme 
as follows:— Remainder of drainage system; outside coal handling 
apparatus; weigh bridge for coal trucks; lighting of generating 
station and car sheds; overhead construction in car sheds and 
yards; necessary appliances in power station. 

The Electricity Committee are offering special terms of 1d. per 
8-c.P. lamp per night for current for Coronation illumination pur- 
poses. 


Portsmouth.—It was announced on 8th inst. that the 
gross profits on the Corporation electric light undertaking for the 
past year had amounted to more than £4,000. Last year there was 
a deficit of £800. 


Southampton.—Col. W. R. Slacke, R.E., L. G. B. in- 
spector, has held an inquiry into the application of the T. C. for 
leave to borrow 430, 000 for electric lighting purposes, including 
the reclamation of the foreshore and the erection of a new elec- 
tricity works. Two 500-K w. steam dynamos ars to be installed. 


Spain.— La Sociedad Hidro-Electrica Iberica, of Bilbao, 
is applying for a concession to put down plant to utilise the water- 
power of the River Ebro at Cerecada in the generation of electrical 
energy. 


Spennymoor.—The station built by the Northern 
Counties Electricity Supply Company is now nearly ready. The 
Callender Cable and Construction Company have laid 45,000 yards 
of cable. The power station is fitted up with two compound three- 
crank engines, by Messrs. W. H. Allen & Son, of Bedford, coupled 
to 200-kw. dynamos by Messrs. Crompton & Co. Messrs. Babcock 
and Wilcox have supplied the boilers, with chain grate stokers. It 
is expected that very soon current will be supplied to cus- 
tomers. The'U.D.C. has asked the company to tender for street 
lighting. 


Stockton.—On the recommendation of the engineer the 
T.C. on 6th inst. decided to call for tenders for additional plant, 
including one engine and two dynamos, with an output of 300 Kw., 
two Lancashire boilers, switchboard extensions, a surface condenser 
at cooling plant, extension of feeder cables and mechanical 
stokers. 


Tadcaster.—A corn mill has been converted into an 
electric light works, and a company formed by the residents. 
About 600 lamps are about to be installed. 


Torquay. — The electric lighting revenue from April 1st, 
1901, to December 3186 last was £5,314, and the total expenditure 


and amount transferred to reserve fund was £3,680, reducing the. 


debit balance from £2,459 to £826. 

An action against the T.C., charging it with permitting a smoke 
nuisance at the electric lighting station on March 18th, has been 
settled, defendants to pay the costs. The Corporation had done 
its best to abate it, and promised to continue its efforta. 


Worcester.—The Т.С. has decided to order, under 
Messrs. Bruce Peebles & Co.'s contract as an extra, an exciter for 
the Tybridge works, at £54 108, and from Messrs. Ferranti, Limited, 
95 continuous-current meters for £240; and has authorised the 
engineer to lay a cable at a cost of £428. It bas also decided to 
apply tothe L.G.B for sanction to borrow £1,000 to defray the cost 
of the meters and demand indicators. 


Worthing.—At Ше T.C. meeting held on 6th inst., it 
was stated that the applications received for current are equivalent 


to 8,6C0 8-c r. lamps. The new buildings required for the extension 
of the electricity works are estimated to cost £3,500. 


ELECTRIC TRACTION NOTES. 


Belgium.—Tbe municipal authorities of Liege have 
decided to double the electric tramway on the Guillemins-Coron- 
meuse branch, and are inviting tenders for the construction of the 
line aud the erection of the overhead conductor. 


Bradford.—The Corporation, after much experimenting 
with patent dry seats, has given an order to Mr. Jas. Pickles, of 
Bradford, for the seating of six cars at £11 10s. per car. 


Cavehill and Whitewell.—The Bill for electrifying 
the Cavehill and Whitewell Tramway, promoted by the B.E.T. 
Company, has passed the second reading, but the Belfast Corpora- 
tion—which has shown such laxity in its own tramway affairs—is 
anxious to purchase the line, or the portion of it inside the city 
boundary, and to pay the B E.T. any cost it bas incurred in pro- 
moting the Bill The people of the Glengoomley suburb are 
against the Corporation, and so is the U.D.C. 


Halifax.—Some time ago the T.C. proceeded to lay a 
cable from the new sub-station at Hebden Bridge, and now that the 
work is about completed, the L.G.B. object tbat it is not laid in 
accordance with their requiremente. It is said that the necessary 
relaying will involve an expenditure of some £2,000. 


London.—Plans for the electrification of the North 
Metropolitan Tramways Co.’s system, leased from the County 
Council, have been deposited with that body by the company. 


Isle of Mau.—The Clerk of the Rolls, Sir James Gell, 
at Dovglas, on 7th inst, granted the application of Mr. Ernest 
Schenk, of 20, Queen Victoria Street, London, for an extension of 
time to complete the purchase of the electric tramway undertaking 
of the Isle of Man Tramways, Limited, to 31st inst. The purchase 
price is £252,000, and comprises the line from Douglas to Ramsey 
and the line from Laxey to the summit of Snaefell, together with 
stations, plant and rolling stock. 
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Mumbles.—Some accumulator cars have been ordered 
with a view to experiments in connection with the suggested elec- 
trical equipment of the Mumbles Railway. 


Newcastle.—The Chairman of the Electric Tramways 
Committee recently made a statement relative to the profits of the 
concern. He said the usual monthly receipts were (for the month 
ending May 3rd—five weeks) £11,509, or an average of 114. per 
car-mile. They had carried 2,500,000 passengers, and the car 
mileage was 252,000. "The expenditure for the last five weeks, as 
far as could be ascertained on April 26th, was, salaries £383 1s. 7d., 
wages £4,537 9s., coals £239 18s. 6d., stores purchases £1,000, 
making a total of £6,160 103. To this must be added the five 
weeks’ proportion of the intercst and redemption which the city 
treasurer placed at £41,000 for the year, and which might be put 
down at £3,910. Therefore, there was a balance left between the 
receipts and the expenditure of £1,408 18s. 24d. The average 
receipts for the last two weeks had been £2,456. The actual figures 
for the last week (which was the heaviest week they had had in 
regard to salaries) was, salaries £76, wages £991, coals £48, and stores 
between £120 and £150, one week's interest and redemption £789, 
or a total of £2,053, leaving an apparent balance per week of £103. 
That worked out at £20,956 for the year. Against this had to come 
several things that they could not reckon by the week, for instance, 
car licences £200, insurance policy (third party risks) £1,500, 
insurance of employ’s £250, rates and taxes £1,000, repairs of per- 
manent way, as estimated by the city engineer, £1,500, renewal 
fund (power station and electric equipment) as estimated by the 
tramway department, £15,000. That gave a total of £19,456, or 
left a yearly balance worked out on the present week's receipts of 
£1,506. If they had been about correct in estimating the renewal 
fund, they might sav that the trams were practically paying every 
expense and leaving a small surplus. 


Spain.— Application has been made for a concession to 
establish а system of electric tramways between Seville апа three 
small towns in the neighbourhood. 


Stretford.—The U.D.C. has confirmed the plans, speci- 
fications and estimate prepared by Mr. C. H. Wordingham for the 
reconstruction and electrical equipment of the tramways within 
the district, and application is to be made for sanction to borrow 
the sum of £54,680 for the purpose. 


Twickenham.—Not being able to come to terms with 
the frontagers, the L.U.T. have decided to lower the water mains 
З ft. in Heath Road. 


Wallasey.—The U.D.C. has decided to order five new 
cars of the Preston type. 


Wallsend.— An accident occurred to a tower wagon on 
the 8th inst. belonging to Messrs. Dick, Kerr & Co. It was being 
used by three workmen for fixing overhead wires, when the carman 
in charge of the horse received instructions to move to another 
standing, and when turning the animal round the wagon capsized. 
The occupants were precipitated on the ground, and one sustained а 
dislocated ankle aud other injuries. The other two escaped being 
hurt with the exception of shock. 


Wolverhampton.—On Friday last a collision occurred 
between an electric car and an omnibus; the car was proceeding up 
Darlington Street, but when near the top it came to a standstill 
and commenced to run backwards, gathering impetus, until it 
struck the bus. The conductor of the latter was seriously 
injured. 


TELEGRAPH AND TELEPHONE NOTES. 


The Indian Mutiny.—On 19th ult., at Delhi, Lord 
Curzon unveiled a monument erected to commemorate the services 
vf the Delhi ‘Telegraph Signallers during the mutiny of 1875, in 
giving the first warning of the rising to the authorities; The 
Viceroy also decorated W. Brendish, the survivor, who sent the 
actual message, with the medal of the Victorian Order. His com- 
panions were named respectively Todd (killed by the mutincers) 
and Pilkington. Other names were also inscribed on the monu- 
ment. 


Marconi and Wireless Tele rraphy. Signor Marconi 
lectured in Dundee on the 6th inst., on the subject of“ Wireless 
Telegraphy.“ Tlie lecture was largely historical, and referred at 
length to the work of Bowman Lindsay, as one whose name would 
be handed down to posterity as that of the first man who thoroughly 
believed in the possibility of long-distance wireless telegraphy. 
Signor Marconi afterwards went on to sav that he began his experi- 
ments in 1894 and 1895, and that since communication by his 
system was established between the South Foreland and France two 
years ago, the development and improvement of the system had 
been extremely rapid. Forty coast stations were equipped by it 
in Great Britain and Europe, and on 66 vessels of the British Navy 
and 12 of the Italian Navy there werc installations. 


Pacific Cable, —According to the Daily Chronicle, the 
Paciſie Comme«rcia! Cable Company has increased its capital from 
three to twelve millions. The object of the increace is to provide 
the money necessary to complete the proposed San Francisco— 
Manila cable. 


The St. Pierre Disaster.—We learn from Professor 
Jamieson that Mr. Chas. Cruickshanks, M.A., the chief electrician 
on board the West India and Panama Telegraph Company's repair 
steamer Grappler which has been lost, left her for home before the 
accident, but that his successor, Mr. Murphy, also a Glasgow student, 
bas gone down with her. By a curious coincidence, a son of the 
Professor, S. T. Jamieson, was to have taken up his duties ere this, 
as second to Mr. Murphy, but was unavoidably prevented, and 
thus he has escaped. The present second, Mr. Hanna, was not on 
board, as he is at present on shore through an accident. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 


Latakia-Cyprus .. - " ee is .. June 20, 1899 .. ec 
Alexandria-Laruaca .. Y as T .. Jan, 19, 1902 a 
Pueito Plata-Martinique T ws А jx 


St. l,uci&-Martinique . T es May 7, 1902 

St. Lucia-St. Vincent ee ees ee oe May T. 1902 

St. Lucia-Grenada "m ya se s .. May 7, 1902 

Guadeloupe- Martinique . May 7, 1903 
LANDLINES :— 


" Via Hanekin " on Persian territory .. .. Feb. 94, 1900 .. ee 
Communication with Baranquilla and Cartagena Deo. 8, 1900 .. T 
Guanta-Barcelona a $4 T ЗЕ .. March 17, 1909 .. 

Barcelona-Ciudad Bolivar. ae - .. Maroh б, 1902 .. we 
Puerto Plata and San Domingo .. April 26, 1902 .. May 7. 
Lougowaia-khabarowsk Yi $$ .. May 7, 1902 $5 D 


West Indies.— According to the Times, the cables south 
of St. Lucia are interrupted owing to the disastrous earthquake 
eruptions which took place in that region last week. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—June 6th. Motors, pipework, chequer plat- 
ing, &c. See “ Official Notices " May 9th. 


Beckenham.—June 6th. The U.D.C. wants tenders 
for incandescent lamps. See Official Notices” to-day. 


Bedford.—May 17th. Fuel economisers for the Corpora- 
tion. See “ Official Notices” April 25th. 


Brighton.—June 9th. Points, crossings, tie-bars, bolts, 
&c., for the Corporation tramways; also 300 tons of steel rails. See 
„Official Notices May 9th. 


Burton-on-Trent. — May 30th. Tenders for three 
100-Kw. tramway generators, switchboard, three Lancashire boilers, 
steam pipes, jet condensing plant, economiser, &. See “Official 
Notices ” to-day. 

Bury.—May 20th. Jet condenser and pumps for the 
electricity works. See Official Notices May 2nd. 


Coventry.— May 26th. Steam and water pipes and 
accessories. See “Offcial Notices " May 9th. 


Dudley.—May 20th. Motors for the E.L. Committee. 
See Official Notices" May 9th. 


Dudley.—June 6th. Tenders for the supply of incau- 
descent limps, and oil, See “ Official Notices" to-day. 


Glamorgan.—May 31st. Electric wiring, &c., for 
Parc Gwyllt and Angelton Asylums, near Bridgend. See Official 
Notices " May 9th. 


Glascow.—June 7th. Economiser 
plants. See Official Notices“ May 9th. 


Govan.—May 27th. Fuse boxes, meters, demand 
indicatore, manhole and joint boxes, &c., for 12 months for the 
electricity department. See “Official Notices " May 9th. 


Halesowen.—May 21st. "The Council wants offers for 
taking over its electric lighting and light railway powers. Sec 
" Oflicial Notices“ May 2nd. 


Hungary, — September — 1st. The authorities of 
Kolozsvár, in Hungary, want to introduce electricity for lighting 
and power purposes. See “Oftcial Notices" May 9th. 


Hunslet.—June 3rd. Tenders for two electric lifts. 
See “ Official Notices” to-day. 


London, S.W.—July 31st. 


ders for self-propelled lorry (oil). 
25th. 


Widdlesbrough.—The electric wiring of the Large Hall 


al the Royal Exchange. J. M. Bottomley & Son & Welburn, 
architects, 28, Albert Road, Middlesbrough. 


Oldham.—May 20th. Cables, troughing, bitumen, and 
insulators for the Greenhill station. See“ Official Notices " May 
9th. 

Poplar, 
special armoured cable. 


and condensing 


The War Office wants ten- 
See Official Notices" April 


May 28th. Tenders wanted by the M. B. C. for 
See Ofilcial Notices " to-day. 
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Poplar.—May 28th. Tenders wanted by the M.B.C. for 
130 cast-iron arc lamp columns, See “ Official Notices " to-day. 

Poplar.—May 28th. Wiring (conduit) and fittings at 
Union Offices. See Official Notices“ May 9th. 

Roumania.—May 31st. Tenders are being invited until 
May 3186 by the municipal authorities of Calarashi—Stirbeiu for 


the concession for the electric lighting of the town during a period 
of 35 years. 


Stockport.—May 21st. 
electricity works at Millgate. 


Swindon.—May 19th. 
accessories for the Corporation electricity works. 
Notices" May 2nd. 


Wallasey.—May 17th. The U.D.C. invite tendera for 
the maintenance of the electric installation on their steamers for a 
period of 12 months from July 1st next. Н. W. Cook, Clerk, 
Public Offices, Egremont, Cheshire. 


Warrington. — June 2nd. Tenders for drivers' and 
conductors’ uniforms. See Official Notices to-day. 


Worthing.—May 26th. Tenders wanted for one 250- 
KW. stcam dynamo and опе dry-back boiler. See “Official Notices“ 
to-day. 


One water-tube boiler for the 
See Official Notices May 9th. 


252 accumulator cells and 
See Official 


OLOSED. 


Bradford.—The Corporation has accepted the tender of 
the Keighley Engineering Co., Ltd., for two 20-н.р. motors for 
hiring out purposes for the sum of £108. It has also accepted 
the tender of Messrs. E. Green & Son, Ltd., for an economiser at 
£1,580, and dampers for £68; and the tender of Messrs. Ferrauti, 
Ltd, to supply and erect two switchboards for a total of £670. 
Messrs. Cole, Marchent & Morley have been instructed to supply the 
spare parts for the two 2,000-н.р. engines, shortly to be delivered by 
them, for the sum of 4364 10s. 


Cardiff. —The Corporation has accepted the tender of 
Messrs. Dick, Kerr & Co., Limited, for 20 double-deck double-bogey 
and 20 double-deck single-truck cars. 


Elland.—The following tenders bave been accepted by 
the U.D.C. for the electricity works: — Engines, Messrs. Belliss and 
Morcom, Ltd.; dynamos, Messrs. Greenwood & Batley; storage 
battery, Messrs. Ashmore, Benson, Pease & Co., Ltd.; switchboard, 
Mr. H. H. Wright; crane, Messrs. J. Hitchen & Son; cables, Anchor 
Cable Co., Ltd.; condensers, Messrs. Thornton & Crebbin. 


Holwell Iron Works (Leicestershire).—The tender 
of Messrs. Belliss & Morcom, Limited, has been accepted for two 
220-H.P. engines for the electrical power installation about to be put 
down at these works. 


Llandudno.—The T.C. has accepted the tender of Mr. 
Evan Hughes at a sum of £2,060 for proposed extension of the 
electric lighting works. 


London.—The London County Council received the 
undernoted tenders for wiring and fittings in connection with 
the Scotland Yard fire brigade station: 


C. O. Clark (accepted) .. $4 xs s £13115 0 
Nunn, Watts & Co. s. ET = ie E es . 115 0 0 
C. Mickleburgh e.. «3 T yd T «a T 15710 0 
A. Goldsmith X Co. oe ee. ee ee ee ee ee 165 0 0 
Jackson Brothers T T i oe .. vs ee 168 8 0 
Anti-Vibrator, Limited... bs 255 zs a “> . 170 0 0 
W. Mossop & Co... T sa А . 171 0 0 
Harrods, Limited.. vs is is Es - . . 17615 0 
E. Deano .. 808 n " e vs i5 - .. 203 1 0 
Lawrence & Со... ss a ee s Uu $us . 220 9 6 
G. Benkert .. 320 0 0 


The tender of Messrs. Thos. Parker, Limited, amounting to £171, has 
been accepted for the supply of an electric motor for the Horton 
Asylum, and that of Tangye's Tool and Electric Company for 
machine tools for the sum of £131 15s. 


Peterboro'.—The tender of Messrs. McKenzie Bros., of 
Edinburgh, for the supply of arc lamp pillars, amounting to £1445, 
has been accepted. 


Portsmouth,—The T.C. received the following tenders 
for transformers:—The British Electric Transformer Manufac- 
turing Co., Ltd., £1,468 10s. ; Siemens Bros. & Co., Ltd., £1,621; 
Ferranti, Ltd, £1,393 10в.; The Brush Electrical Engincering 
Co., Ltd., £1,308 108.; the last named was accepted. 


Rathmines,—The Council has accepted the following 
tenders for the extension of the electricity supply works and 
mains:—One 300.kw. steam dynamo, pipework and accessories 
(with Willans engine), Dick, Kerr & Co., £3,547 10s. Sd. Extension 
of switchboard, Kelvin & James White, Limited, £174. Supply 
maine, Dritish Insulated Wire Company, Limited, schedule rates 
for various cables. 


Sheffield.—The Tramways Committee has accepted the 
tender of a local firm, Messrs. Cravens, Limited, of Darnall, for 20 
double-deck cars for the sum of £12,800. Hadtield's wheels are to 
be supplied, and half the cars are tu be delivered by August 16th. 
1902, and the remainder by October 1st of the same усаг. The 


Committee has also adopted the tender of Messrs. Cole, Marchent 
and Morley, Limited, for the supply and erection of one 1,000-kw. 
generator for the new engine at £3,200, and has given permission 
for this work to be sub-let to the British Thomson-Houston Com- 
pany, Limited. The tender of the Wheeler Condenser and Engi- 
neering Company, Limited, for the supply of one condenser and 
feed water heater and pipes complete, at a sum of £1,480, has also 
been accepted. The Barrow Hematite Steel Company, Limited, has 
received an order to supply 1,000 tons of steel rails and fishplates, 
at £7 78. 6d. per ton. 


South Africa.—The Koffyfontein Mines, Limited, have 
placed an order with Messrs. Dick, Kerr & Co., Limited, fora 
complete electrical plant for haulage and lighting at the mines. 


Warrington.— The T.C. has resolved that the tender of 
Messrs. Bennie & Thompson, for the construction of the permanent way 
for the tram ways to Longford Bridge and the Cemetery for the sum of 
£16,857 14s. 6d., be accepted; also that the tender of Messra. R. W. 
Blackwell & Co., Ltd., for constructiug the overhead equipment tor 
the sum of £2,736 193. 2d., be accepted, subject to power for 
borrowing the money being obtained. It was decided that appli- 
cation should be made to the B. of T. for sanction to borrow the 
sum of £27,000, that being the estimated cost of constructing the 
tramways as furnished by Messrs. Preece & Cardew. 


FORTHCOMING EVENTS. 


Wednesday, May ?21st.—At 7.30 p.m. Institution of Electrical 
Engineers (Students’ Section). Annual General 
Meeting. Paper to be read :—'' Some Notes on recent 
Continuous-Current Dynamo Design,” by Mr. F. J. 
Hies, jnr. 

Thursday, May 22nd.—At 8.0 p.m. Institution of Electrical En- 
vinecrs, Annual General Meeting at Society of Arts, 
John Street, Adelphi, W.C., for Members, Associate- 
Members, and Associates only. To receive the annual 
report of the Council and statement of accounts and 
balance sheet for the 12 months ending December 31st, 
1901. The announcement of the election of the new 
Council will also be made at this meeting. 


NOTES. 


London County Council.—At a meeting of the 
Council on Tuesday, it was decided to lend £37,430 to the Shore- 
ditch M.B.C. for expenditure in connection with the Hoxton 
generating station. 

The Parliamentary Committee reported that the Council had 
no power to utiiise the site which had just been purchased at 
Pimlico at a cost of £80,000, for the purpose of a power station for 
the tramways. Instructions had been given for the necessary steps 
to be taken to obtain the powers desired in the present session. 

Mr. J. A. Baker stated that the effect of the decision in regard to 
the Council’s tramway Bill, provided that it was maintained in the 
Lords and the Bill passed, would be that the Council would have a 
continuous service from the north to Westminster Bridge. The 
Committee had decided that a tramway should be allowed from 
Westminster Bridge to Waterloo Bridge, whence the Council's 
shallow tramway would lead to Theobald's Road and the north. 

The Parliamentary Committee presented a report in relation to 
the rejection of the Council's Electric Supply Bill. The Committee 
remarked that a general objection urged against the Bill was that 
there was no pressing need for the legislation sought, inasmuch as 
the powers of the local authorities to compulsorily purchase under the 
Acts would notoperatetill1931. The Committee, however, pointed 
out that it was open for the purchase by agreement of an under- 
taking within one borough to be carried into effect at any time, and 
that, It was much fairer to the companies that the matter should, 
if dealt with at all, be disposed of soon, without waiting for years 
to elapse, and the date of purchase to become imminent, and thus 
misleading the companies by allowing them to suppose that local 
authorities are perfectly satisfied with their powers of purchase as 
at present laid down by Parliament." 


Fatality.—4A fatality occurred at the Pinkston power 
station on the 9th inst. А labourer employed to superintend the 
coal and ash conveyer, in attempting to clear one of the buckets 
which had choked, stepped on it. It overturned, and his legs 
were imprisoned. Before assistance could be rendered, the unfor- 
tunate man was crushed, and died on the way to the infirmary. 
Another report states that he fell on the conveyer and was 
crushed to death between it and one of the feeding hoppers ; 
it is surmised that he had been using his foot to  looscu 
the coal, which had cvidently choked in the mouth of the 
hopper. 


Institution of Junior Eugineers,—4A paper was read 
by Mr. L. Н. Rugg on 2nd inst. before this Institution, on “Some 
Factors in Colonial Railway Construction." The paper dealt mainly 
with track construction. 
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Institution of Mining Engineers.—The thirty-sixth 
general meeting of the members of this Institution will be held on 
May 29th, at 11 a.m., and May 30th, at 10.30 am, in the rooms of 
the Geological Society, Burlington House, Piccadilly, London, W. 
Arrangements have been made for visits to works on May 318#. 
Further particulars can be obtained from the secretary, Mr. M. 
Walton Brown, Neville Hall, Newcastle-upon-Tyne. On the second 
day there will be a paper on “Electric Traction on Roads and 
Mineral Railways," by Mr. W. R. Cooper. 


The Electricals.— This new club, whose headquarters 
are at the Bedford Head Hotel, Tottenham Court Road, is having 
a smoking concert there on Friday next, May 23rd, at 7.30 p.m., at 
which the president of the club, Sir David L. Salomons, Bart , M.A., 
M.LE.E., &c, will preside. An excellent programme has been 
arranged, and the secretary, Mr. F. E. Oldham, is making every 
effort to make the occasion in every way successful. 


Niclausse Boiler Trials.—According to the Times for 
May 9th, the Seagull, t.g.b., has completed ker series of trials with 
Niclausse boilers for the information of the Boiler Committee. At 
her first eight hours’ trial at 1,000 1H P. the actual mean power was 
1,029, when the coal consumption worked out at 2:28 lbs. per H.P.- 
hour, and the make-up feed water necessary to replace wastage was 
32 lbs. per H.P.-hour. She next ran for eight hours at nominally 
3,000, but actually at 2,804 I. H.P., when the coal consumption was 
2°15 lbs, and the make-up feed water required was 67 lbs. Her 
third run was intended to extend over 50 hours at 2,500 1 H.P., but 

at the end of 18 hours she ran into a fog and the trial had to be 
suspended for six hours, The coal consumption during this part of 
the run worked out at 2:14 1bs. per unit of power per hour and the 
make-up feed water required was 35 lbs. The trial was resumed at 
2,300 rH.P. and while there was no appreciable difference in the 
consumption of make-up feed water, the coal consumption advanced 
to 2°47 lbs. per horse-power-hour. The vessel had then to ease 
down through stress of westher, and as the coal was running short 
the trial was not resumed. 


The Institution of Electrical Engineers.—At last 
week’s meeting of the Institution Mr. Langdon, the President, 
called attention to the present position of the building fund. It 
now reached the sum of £10,000, but it would be necessary to have 
a far larger amount in. hand before any practical steps could be 
taken towards the realisation of their idea. He pointed out the 
pressing need there was for a suitable building to act as the recog- 
nised centre of their activities, and made an earnest appeal to the 
4,000 members associated with the Institution to help. If each did 
his part, and the average annual donation towards this object did 
not fall short of one guinea per member, the Council would soon 
be in the poseession of enough capital to warrant them in proceed- 
ing with the scheme. 


University College, London.— On Friday last a meeting 
was held at the Mansion House in aid of the appeal for funds in 
connection with the above college, to which we have already drawn 
attention. The Lord Mayor presided, and was supported by a large 
number of members and the very influential committee which has 
been formed under the chairmanship of Lord Brassey to promote 
the above object. The total sum required amounts to £1,150,000, 
of which £250,000 is for extensions of buildings and laboratories, 
£200,000 for maintenance, and £700,000 for endowment of professor- 
ships and lectureships. 

The Lord Mayor introduced the subject, with a reference to the 
work already done by the Corporation and the City Guilds, and to 
the need for further efforts, in order to maintain our position 
among the nations. University College must first be made efficient ; 
afterwards, King’s College will be taken in hand. Already the 
Drapers' Company has contributed £30,000. 

The Secretary haviog read letters of reyret from distinguished 
persons, the Lord Mayor called upon the Duke of Devonshire to 
move the first resolution. The Duke read an extract from his 
speech on introducing the University Commission Bill in'o the 
House of Lords, to explain the object and scope of the under- 
taking, viz. to constitute the exist ng Institution a teaching 
university on most up-to-date lines. For this, funds are indis- 
pensable. The affiliated colleges must be incorporated. Univer- 
sities are no longer a necessity for one class alone ; we must find the 
best men of all classes, and educate them to the utmost. The older 
universities have already taken steps to provide for the new wants, 
but they also are hampered by the lack of funds. His Grace looked 
hopefully towards the “modern millionaire” to remedy the 
deficiency, and cited the magnificent donations to American Uni- 
versities. A chance has now arisen for Londoners to endow a 
University which shall be worthy of the Empire and of the Metro- 
polis, His Grace detailed the conditions under which the 
incorporation would be effected, the sum immediately required 
being £100,000, of which £45,000 bas been promised. The Duke 
then moved a resolution approving of the incorporation and endow- 
ment of University College, which was seconded by Sir Michael 
Foster, supported by Prof. A. W. Riicker, the Principal of London 
University, who hinted at commercial and industrial educational 
facilities inthe future, and carried unanimously. 

In Mr. Ritchie’s absence, Lord Brassey, chairman of the Appeal 
Committee, moved a resolution urging the importance of a generous 
response to the appeal. The methods of other countries must be 
studied and emulated. Lord Avebury seconded the resolution, and 
testified, from his experience for 35 years as member and sometime 
vice-chancellor of the University of London,to the excellent work 
done by University College. The resolution was supported by Mr. 
Lionel Phillips, who spoke as a business man, and emphasised the 
urgent necessity of educational reform. Complete re-organisation, 


and far greater funds, are essential. Education is as important as 
Imperial defence, for if we do not apply scientific methods to our 
industries, we shall lose the position which enables us to provide 
funds for the Army and Navy. A player in a game of skill must 
study not only his own hand, but also those of his partners and 
opponents. Combinations may be alarming at first, but science must 
triumph; however, the combination of educational institutions 


. cannot but do good. Mr. Phillips's firm is deeply impressed with 


the necessity for even greater efforts. 

Mr. H. R. Beeton also supported the resolution in a weighty 
speech, pointing out that not only our power and pride, but our 
prestige, are involved in the fight for trade, and he gave some startling 
statistics as to recent American benefactions. Captain Jessell also 
8poke, and the resolution was carried. 

The Treasurer, Sir R. Farrant, then stated that subscriptions 
already received amounted to £110,000. Lord Reay, President of 
the College, moved a vote of thanks to the Lord Mayor, which was 
seconded by Mr. Prevost, Governor of the Bank of England, and 
carried. 


National Telephone Company's Dinner,—The ninth 
annual staff dinner of this company was held on Friday evening 
last at the Trocadero Restaurant, the general manager, Mr. W. E. L. 
Gaine, presiding. The company numbered about 200, and included 
the president, Sir H. Fowler, Lord Harris, Sir J. Fergusson, Sir A. 
Rollit, Prof. S. P. Thompson, Messrs. D. Sinclair, H. Edmunds, 
E. Garcke, J. Е Kingsbury, M. Byng, Е. J. Madgen, Sir Jas. Wood- 
house, E. Forbes Lankester, and many other well-known person. 

After the loyal toasts, the chairman communicated the regret of 
Sir G. Franklin and Sir C. Quilter at their unavoidable absence, and 


proposed the toast of the President, Vice-President, and Board of 


Directors," with graceful references to Mr. J. S. Forbes, to whom s 
telegram of greeting was sent. The chairman also welcomed Sir 
Henry Fowler as president, Sir G. Franklin as vice-president, and 
Sir J. Woodhouse as director. 

Sir H. Fowler, in bis reply, paid a debt of praise to his predecessor 
and to Lord Harris, and eulogised the devoted board of directors 
and the excellent permanent staff, without which no success can te 
attained. The situation had been changed by the advent of com- 
petition—a competition of efficiency for the good of all. In the 
present boom in telephony, which cannot be adequately met by 
either the company or the Post Office, every effort must be put 
forward to make the service the best, most efficient and convenient. 

Speaking to the toast of the “National Telephone Company, 
the chairman said the number of exchanges had increased 
during the year from 999 to 1,025, and the subscribers by 
20,000 to 226,000—1 in 183 of the population of the 
United Kingdom. The number of messages during the year wa: 
787 millions, an increase of 75 millions; according to the latest 
returns, the Post Office telegrams numbered 89 millions, а decr-as 
of 838,000. The cheaper services had been greatiy developed, and 
there were now nearly 30,000 subscribers served at an average rate 
of £4 188. per annum on the message-rate and party-line systems 
about 6,000 of these are on the latter, or omnibus” system, paying 
only £3 per annum. Referring to the competition in Glasgow, Mr. 
Gaine said that his apprehensions of last year were removed. The 
Corporation had begun with a system which the company và: 
leaving off, and the company's Glasgow system was now almos: 
perfect. If the competition were to be one of efficiency, there 
could be no doubt as to the result. His last year's prophecy, thst 
the competition in London would be reduced to the attempt to give 
the best service, had proved correct, and he would again prophesy, 
while asking for a further two millions capital a year, that the present 
restrictions on the company's development would be removed, so that 
it could develop as it should and would. 

Lord Harris, in reply, said that the lion had lain down with the 
lamb; the questions arose whether the lamb could lie as well as tte 
lion, and where would the lamb be lying in the course of a few 
years? If the competition between the company and the Govert- 
ment were one of “brains,” he had no fear as to the result; а com- 
pany can improve its apparatus, where a Government dare no 
experiment. Lord Harris referred with sympathy to the patient 
operators, who had much to put up with. The toast of “Our 
Guests" was proposed by Mr. J. W. Е. Ashwin, and responded to 
by Sir J. Fergusson ; Prof. Silvanus Thompson also replied, and 
spoke approvingly of the union of science with commerce, which 
hastens the progress of both. As an instance, he had that шот 
received details of an application of telephonic apparatus to vire 
less telegraphy by an Italian, Castelli, whereby the range of trans 
mission was enormously extended; the device had been in oper: 
tion in tbe Italian Navy for six months. The toast of "Th 
Chairman ” brought the official proceedings to a close. 


Royal Society.—Yesterday the following papers wer 
read : —“ On some Phenomena Affecting the Transmission of Elec 
tric Waves over the Surface of the Sea and Earth," by Capt. H. B 
Jackson, R.N., F.R.S. “ Microscopic Effects of Stress on Platinum, 
by T. Andrews, F.R.S., and C. R. Andrews. “A Note on the Re- 
Crystallisation of Platinum," by W. Rosenhain. On Electro 
motive Waves Accompanying Mechanical Disturbance in Metal 
Immersed in Electrolyte,” by Prof. J. C. Bose. 


Obituary.— We regret to learn of the death, at the age 
of 68 years, of Mr. George Griffith, who bas for the past 12 year 
most courteously and indefatigably filled the office of secictary f 
the British Association for the Advancement of Science. Mr. 
Griflith's connection with the Association dates back over a period 
of 40 years, during which time he has rendered excellent service 
thereto in connection with the yearly congresses. 


(Continued on page 821.) 
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THE MANUFACTURE OF GLOW LAMPS. 


( Concluded from page 111.) 

THE operations of glass blowing are fascinatingly 
interesting to watch, but their charm disappears when 
reduced to black and white. Suffice it to say, therefore, 
that such bulbs as are hand-made are blown from tubes of 
flint-glass, of a special composition, suitable for uniting with 
platinum. Only special and odd sizes of bulbs are made at 
Brook Green, which is not a glass-works, the bulk of the 
bulbs being blown in moulds at another factory. 

Each bulb on receipt has a small tube attached to the top 
end of the bulb, which serves as a handle, by means of which 
the glassblower manipulates it; the neck of the bulb is 
deftly prepared, the filament inserted in its correct position, 
and the neck pinched down upon the platinum wires. This 


the sides of the seal. Directly the process is finished the 
lamp is placed in a red-hot crucible, forming one of 
20 mounted on a frame, which can be rotated so as to bring 
any one of them over a Bunsen burner. As each lamp is 
finished and placed in the hot cup, the next cup'is moved. 
over the burner, and the newly finished lamp is left to anneal 
as the cup slowly cools. 

From this operation the lamps pass to the pump room, 
where they are connected in groups of five to the pumping 
apparatus. Each lamp is separately sealed, by means of the 
attached tube, to a glass “fork,” using a tiny blow-pipe 
flame for the purpose. The greater part of the air is then 
exhausted by means of mechanical pumps, after which the 
vacuum is raised to the necessary degree by means of 
Sprengel pumps. As the latter work in the partial vacuum 
of the mechanical pumps, they are of the shortened form, 


GENERAL VIEW OF SEALING Room (Brook GREEN Lamp Wonxks). 


sounds easy, but it is, in fact, one of the most crucially 
important operations of all. Unless the seal is permanently 
airtight, both when hot and when cold, the vacuum will deterior- 
ate, and the lamp will go off ina decline; cheap foreign-made 
lamps are defective especially in this particular. The best 
British lamps, however, are provided with a very long seal, 
so as to quite do away with the risk of leakage. In this 
lies one of the chief reasons why good British lamps cost 
more than the cheap and inferior importations frequently met 
with; not only is a greater amount of platinum required, 
but the operation of sealing-in takes many times as long 
as the less efficient method. 

Briefly, the process is as follows:—The end of the neck 
is opened by heating it and blowing into the bulb; the 
filament is then inserted, and the wires held against the 
edge of the opening while they are heated to redness, when 
they adhere. The glass is then further heated, and pinched 
down round the wires so as to grip them tightly, and the 
seal is finished off with deft manipulation of the blow-pipe. 
To hold the cap on, two little lugs of glass are welded on at 


high temperature. 


which suffices for completing the exhaustion. Each filament. 


ів raised to incandescence during the later stages of 


exhaustion, in order partly to drive off occluded gases, and 


partly to more completely carbonise the filaments, thereby 


driving off other gases and diminishing the liability to injury 
through possible over-running in actual use. To ensure 
this result, the lamps are at this stage run up to 
a pressure 50 per cent. higher than that at which 
they are to run eventually. To drive off the film of air 
which adheres to the inner surface of the glass, an asbestos. 
box ів lowered over each group of lamps, and a Bunsen 
burner is lighted beside them, so as to maintain them at a 
The usual chemical means are adopted 
to dry the air in communication with that in the bulbs. 

At the conclusion of the pumping process the lamps are 
removed by fusing the glass at the tip of the bulb, which at. 
the same time seals up both the lamp and the tube con- 
nected with the pump. The lamps are next tested by 
hanging them on contacts arranged in rows, and running 


them up to 50 per cent. above their rated voltage. The 
G 
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experienced eye of the operator readily detects any important . All the high voltage ** Robertson ” lamps are capped with 
defect in the filaments or in the vacua. The latter are vitrite; the remainder are fitted with brass caps, mainly of 
farther tested by means of an induction coil each lamp, the bayonet joint type. The only feature of this process calling 
for special mention is the cement, employed 
for attaching and filling the caps 
Ordinary plaster of Paris is open to many 
objections; it ie neither damp nor heat 
proof, and if not carefully used, is apt to 
retain moisture, leading to disastrous 
consequences. The Incandescent Electric 
Lamp Company use a cement which is the 
antithesis of plaster of Paris, except, per- 
haps, in colour; it sets slowly, and is 
improved by heating; it is extremely hard 
when set, quite damp proof, and an 
excellent insulator. Its manipulation seems 
to be very similar to that of plaster. One 
of our views shows the room in which the 
process is carried on. 

The last operation upor the lamp, 
exclusive of packing, is another test— 
an optical test, to detect any defect 
which may have escaped notice in previous 
examinations, and to weed out lamps 
which may have been accidentally packed 
with others of a different voltage. After 
this the lamps are cleaned and dried, 
wrapped in paper and packed in card- 
board tubes, which are assembled in boxes 
and placed in store. Glow lamps are 
things which must not be delayed in 
delivery ; hence an enormous number has 
to be kept in stock, amounting in the case 
of the Brook Green Works to as many 
as three-quarters of a million. It may 
interest readers to know that approximately 
2,000 different classes of lamps are 
necessary to make a lamp maker's stock 
anywhere near complete. 

A certain proportion of obscured lamps 
are asked for; these are prepared by 
means of a sand blast, as lamps o 
in this way give better results than those 

Part OF А BENCH IN THE PuMPING Room. roughened with acid. 

: The mechanical pump room, of which we 
held in the hand, being momentarily applied to one of:the give a view, contains several pumps of different kinds, which 
terminals of the coil. If the vacuum is bad, a blue glow 
will appear throughout the interior of the lamp; if good, no 
glow at all will appear. 

Having passed this test, the candle-power and efficiency 
are measured. This process is carried on very quickly, 
thanks to constant practice. Every lamp is tested at a 
standard efficiency of 4 watts per candle, the candle-power 
and voltage at this rate being marked in ink on the bulb; 
the lamps are afterwards sorted into their respective classes. 
The photometer used is a simple Joly screen, with a direct- 
reading scale; the standard is a Vernon-Harcourt pentane 
flame, with Methven screen. The operator is seated with 
the photometer head before her, and makes the necessary 
adjustment by means of a rack and pinion, which moves the 
lamp under test. The scale of the photometer and that of 
a wattmeter are close together in front of her, and near the 
screen, so that she can readily ascertain the candle-power 
and compare it with that corresponding to the power 
absorbed. If the candle-power is not four times the watts, 
the operator varies the voltage until the two values are in 
agreement ; an assistant then reads the voltage, and marks 
it, together with the observed candle-power, on the 
bulb. The lamps are carefully hidden by means of screens 
from the direct vision of the operator, so as to affect her 
sight as little as possible; one of these screens is absent from 
our view on p. 819, which represents the interior of one of 
the many photometer rooms, specially lighted up for the 
purpose of taking the photograph. 

Having passed this test, most of the lamps now go to the 
capping room—the demand for * bottom-loop" lamps is 
insignificant, and even the Admiralty, which preferred to use MECHANICAL Pump Room. 
this type with spring holders to prevent injury from 
vibration when firing heavy guns, is now specifying capped are constantly at work, driven by a horizontal engine. The 
lamps. speed is controlled by a small mechanical watchman, 
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which rings an electric alarm when the speed varies 
‘in either direction beyond a pre-arranged limit. 

Lastly, we have shown that elaborate precautions are 
‘taken to prevent fire; not content with this, the company 
have made provision for the speedy extinction of fire should any 
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occur. A number of employés have been thoroughly drilled 
as firemen, and form a very efficient brigade ; on p. 820 we 
give a view of them, standing in front of the fire station, 
which is equipped with self-opening doors, and the necessary 
hose-lines, helmets, axes, &c. Directly an alarm of fire is 
signalled, and the steam hooter sounded, the brigade 
-assembles instantly, and unfailingly accomplishes the object 
for which it was inaugurated. The system is one which is 
highly commendable. That the staff is efficient is proved 
‘by the fact that it barely failed, by an accident, to secure 
the championship at the competition in London last year— 
-coming out third in order of merit. 

The Incandescent Electric Lamp Company have adopted, 
for several years, the enlightened policy of welcoming visitors 
to their works, to which they attribute to some extent their 
undoubted success. Truly, no one could examine the various 
processes and tests without becoming convinced that the 
Robertson lamp is made with a view to attaining the 
chighest standard of workmanship and efficiency. 


MODEL CONDITIONS FOR ELECTRICAL 
CONTRACTS. 


"IHE model general conditions for electrical contracts, pro- 
posed for adoption as standard by the Council of the 
Institution of Electrical Engineers, were further discussed 
at last week's meeting of the members of that Institution. 
There was a large attendance, and the keen interest mani- 
fested in the proceedings should convince the Council that 
in guarding the general interests of the industry, they are 
fulfilling what, in the opinion of the general body of 
members, is one of their primary functions. 

It is satisfactory to note that Mr. Hammond, speaking on 
behalf of the Committee to whom the Council delegated the 
-duty of preparing this draft, welcomed the criticisms their 
issue had called forth, and promised that the suggestions 
made should be fully considered before the final draft was 
prepared. He asked, further, that any members not able 
to speak, but desirous of expressing an opinion on any of the 
-clauses, should, as soon as possible, send their communica- 
tions in writing to the Secretary of the Institution. It will 
be well for the industry if this advice is acted upon, so that 
the Committee may have at their disposal the views and 


opinions of all who are actively interested in the important 
question of fair and equitable general conditions being 
embodied in the final draft. 

It will be remembered that at the previous meeting Mr. 
Nisbett criticised the wording of the first 20 clauses, 
pointing out how, in his opinion, the 
interests of the contractor had not been 
sufficiently safeguarded. On being invited 
by the President to continue his remarks, 
he pointed out that Clanse 21, dealing 
with the manner of execution of the work, 
with its reiteration of the word ** best," 
was too binding. The next clause, dealing 
with the powers of the engineer to vary 
the work to be done under the contracts 
within the limits of 70 per cent. of the 
contract amount, he thought might be 
amended to advantage in requiring the 
purchaser to pay for the patterns of goods 
manufactured specially for the contract 
and not “taken delivery of,” so to speak. 

Clause 27 provides that no plant or 
materials are to be forwarded until in- 
structions to do so are given by the pur- 
chasers, and that if such instructions are 
held back the purchaser shall pay the 
cost of storage, in addition to making 
payments as if delivery had been taken. 
Mr. Nisbett pointed out that as worded 
this might delay the final payments, and 
suggested that in addition to storage 
expenses, interest at the rate of 5 per cent. 
per annum be paid on all payments, deferred 
beyond the dates anticipated by the contract. 

Referring to carrying out the work to the entire satis- 
faction in every respect of the engineer, the speaker thought 
the rights of the purchaser would be amply met if the words 
* reasonable satisfaction " were substituted. It would seem to 
be fair to limit the liabilities of the contractor in case of 
accident by excepting the period daring which the purchaser 
was having beneficial use of the plant, unless it could be 
proved that the accident was due to defective workmanship 
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or material. The“ terms of payment clause came in for severe 
comment. It did not sufficiently provide for those cases 
where material was delivered only, or give the contractor the 
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right to charge interest on instalments which for any reason 
Were not paid, although the engineer's certificate for the same 
had been obtained and handed in. 

Mr. Nisbett concluded by objecting to the sentence in the 


form of agreement binding the contractor to supply whatever 


Caprina Room. 


Brook GREEN WORKS: 


“may” be necessary to complete the work, as he considered 
the specification ought to mention all that was included in the 
contract. He further stated that his examination of the 
clauses had shown him 57 points guarding the interests of 
the purchasers as against 17 in favour of the contractor. 

Mr. Stuart Russell pointed out the inconsistency caused 
by the limits of time for the preparation of the contact and 
bond being 30 days in some portions of Clause 10, and one month 
in others, and also that in Clause 13, although the contractor 
has a time limit within which he must supply the contract 
drawings, there is no corresponding limitation on the engi- 
neer. He may, under this clause as worded, delay his 
approval, and cause the contractor great inconvenience and 
loss. In one instance recurring to his 
memory, an engineer took a long time to gem 
consider and approve a pipework arrange- | 
ment, with the result that the contractor 
found the prices of materials had increased 
no less than 30 per cent. 

The payment clause needed revision; 
at present there were doubts as to when 
the various instalments actually became 
due. He thought it was of the utmost 
importance that there should be no 
ambiguity on this point. In Clause 40 it 
was stipulated that in cases of late 
delivery, certain penalties were to be 
inflicted; in Clause 13 it was open to 
the purchasers to demand from the con- 
tractors any expenses they might have been 
put to by reason of late delivery of 
drawings. Mr. Stuart Russell asked was 
this equitable? If the contractor com- 
pleted his work within the stipulated 
time he had fulfilled his contract; if not, 
had he to pay penalty twice? 

Mr. Hawkins desired the arbitration 
clause to be amended, as he feared in its 
present form it might not have unlimited 
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purchaser to demand two tests of the same plant or appe- 
ratus; surely this was unnecessary. 

Mr. Kingsbury thought that these clauses were a great. 
advance upon present day practice. He despaired of getting 
anything absolutely just in this connection, but in this case 
the rights of the contractor had evidently 
been considered, and that was a great point. 

Mr. Shoolbred considered that the duties 
and privileges of the engineer had not been 
sufficiently appreciated by the Committee. 
He acted as the adviser to the purchaser, 
and the exponent of his wishes to the con- 
tractor. Was it not possible that the 
purchaser might consider the clauses deal- 
ing with drawings and their approval by 
the engineer, in their present form 
derogatory to the dignity of the latter ? 

Mr. Esson was decidedly of the opinion 
that the draft now presented was more 
suitable for building than for electrical 
plant contracts. The clauses referring to 
use of crane and access to site should be 
included in the speci‘ication, not in the 
general conditions. The clause relating to 
patents needed considerable modification in 
the direction of limiting the liabilities of 
the contractor to patents embodied in the 
design of the article supplied and not to the 
manner in which it might be used. He 
thought that Clause 24, dealing with the 
consequences on the carrying out of the 
contract of the death or bankruptcy of 
the contractor should be amended to 
include, also, the purchaser. It should be competent for the 
contractor to obtain, in the event of the death or bankruptcy 
of the purchaser, a certificate from the engineer enabling him 
to rank as creditor to the full value of the work already 
carried out by him in any partially completed contract. 
He concurred with Mr. Nisbett in his remarks upon the 
terms of payment clause, and further thought that if it 
became necessary to grant extension of time for completion 
of the contract through causes well known to all parties, the 
engineer should grant an extension of time without the onus 
of applying for the same being placed upon the contractor. : 

Mr. Gray thought the draft clauses as presented were a 
véry fair attempt to reconcile the opposing interests of 
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application. He also considered that the 
contractor’s liability as regards insurance 
against risks should be limited to the value 
of his own contract. "The present wording of Clause 33 
did not, in his opinion, safeguard him against contingent 
risks for which he ought not to be held liable. For instance, 
if he supplied a switchboard, ought he to insure the whole 
station ? With regard to tests, the clauses permitted the 


Ввоок GREEN Wonxs: FIRE BRIGADE AND STATION. 


purchaser and contractor, and Mr. Yeaman considered that 
in the case of contracts involving small alterations to existing 
foundations, it would often be found advisable to include 
these in the contract, He further thought it would be far 
better to stipulate that the details now left open for arrange 
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ment after the signing of the contract at the interview 
between the engineer and the contractor, should be 
definitely settled before the contract was finally sealed. 


NOTES. 


(Continued from page 816.) 


Students of the Institution of Civil Engineers.— 
The 27th annual dinner was held at the Restaurant Frascati on 
Friday, the 9th inst, Mr. Charles Hawksley, President of the 
Institution, being in the chair and supported by Sir Alex. Binnie, 
Dr. Kennedy, Capt. Sankey, Dr. Tudsbury, Prof. Perry, and Messrs. 
Bradley, Kelly, Henderson, and Wimperis. The success of the 
dinner and the quality of the speeches were quite up to those of 
previous years, and an excellent musical programme had been 
arranged by Mr. L. H. Ruyg. The chairman proposed the loyal 
toasts, and after these had been duly honoured, Мг. Н. К. Wimperis 
proposed the toast of “The Institution, Secretaries of the Institu- 
tion, and Our Guests," and referred to the benefit which might be 
derived from the establishment of more engineering scholarships. 
The chairman, in replying to the toast, commented upon the 
advantages gained by the entrance examination for students 
and associate members, and the great social benefits which 
students might derive from the visits and meetings arranged 
for them. Sir Alex. Binnie proposed what he considered 
to be the toast of the evening, “The Students.” Не said 
that to become a successful engineer it was necessary to have sound 
self-reliance, a love for the profession, and to study thoroughly the 
resources of Mother Nature. Mr. H. W. FitzSimons, the secretary 
of the Students’ Dinner Committee, replied, and thanked the 
President and Council for the interest they took in the students’ 
proceedings. Then, with the remainder of the musical programme, 
the National Anthem and Auld Lang Syne, the proceedings were 
brought to a close. 


The Proposed Embankment Electric Tramway.— 
The Committee of the House of Commons, of which Mr. H. 
Hobhouse is the chairman, continued consideration of the London 
County Council (Tramways and Improvements) Bill on Monday, and 

Sir J. Wolfe Barry, consulting engineerto the Metropolitan District Railway 

Company, said that for 11 miles the proposed Embankment tramway would 
follow the course of the District Railway. For about 710 yds. it was proposed 
to construct thc tramway immediately over the railway tunncls. The roof of 
the tunnel was supported by cast-iron girders upon brick arches. The tunnels 
were constructed 30 years ago, and even at the present time are very highly 
strained. He viewed with extreme anxiety the imposition of the extra weight 
of rolling cars. He knew from examination and calculation that the girders 
were now subjected to heavier strain then they were intended to bear. The 
weight of road metal as well as traffic bad greatly increased since construction, 
The proposed tramway would necessitate reconstruction of the tunnels. This 
would be a dangerous and expensive work, so critical and diflicult that he 
would not like to undertake it except under absolute necessity. 
Surely Sir J. Wolfe Barry has not walked along the Embankment 
during a period of road repairing, or he might have seen, for weeks 
at a time, a number of very heavy steam road rollers, somciimes 
moving along three abreast. If the thought of electric cara makes 
him extremely anxious, these road rollers should have occasioued 
incipient mental aberration. The bathos, too, of Mr. Blenner- 
hassett's argument that electric cars would vulgarise and distigure a 
thoroughfare of which all London was proud, and destroy it asa place 
of recreation and quiet for the poorer classes, із too utterly ridiculous 
for serious comment, but it is high time that this sentimental 
dragging in of the poorer classes on the slightest pretext should be 
protested against. Let Mr. Blennerhassett spend a Sunday on the 
Thames Embankment and observe the kiud of quiet and recreation 
the poorer classes indulge in during certain hours. We should be 
more inclined to call the thoroughfare ot which London is so proud 
a “bear garden." Fancy a trim electric car vulgarising the 
youthful male and female Hooligan of the Thames Embankment! 
Ye gods! 

Luckily, however, the Committee unanimously came to the con- 
clusion to authorise the tramway so far as the point at which it 
would form a junction with the tramway authorised a fortnight ago 
—that is to say, from Westminster to Waterloo Bridge. 


Coronation Energy.—Wonruixc — Mr. G. Porter, 
resident engineer, sends a printed form stating that the Corporation 
will supply electricity for illuminations at cort price, viz.— 1s. 4d. 
per night for 50 8-c.p. lamps, and pro rata. Tne supply is to be 
taken between 9.0 p.m. and midnight, or an extra charge of 6d. per 
hour per 50 lamps will be made. Fourteen days’ notice, and the 
cost of temporary services, are also specified. The municipal 
buildings will be illuminated. 

SHEFFIELD.—Mr. S. E. Fedden says that for a special connection, 
the charge will be at cost, this charge to be refunded if the supply 
becomes permanent within three months. 1d. per 8-c.r. lamp рег 
night up to midnight, will be charged. 


Electric Traction at 3,000 Volts, —Me:sra. Ganz and 
Co, of Buda-Pesth, says l'Industrie Electrique, ‘have recently 
established at Neustadt, near Vienna, a system of electric traction 
with three-phase alternating currents at 3,000 volts, with a 
frequency of 42 cycles per second. It is used to connect the 
Government Arsenal at Wollersdorff with the Schneeberg Railway, 
а length of 800 metres, over slopes too steep to permit of horse 
traction, and the service is too irregular and light to render the use 
of a steam locomotive kept always under steam economical. 


The Arsenal possessing already a three-phase plant of 3,000 volts, 
it was decided to make use of this without conversion. The service 
is carried on by means of a locomotive of 36 kw., driving the wheels 
by gearing, reducing the speed in the ratio of six to one. The 
induction motor is started and stopped by means of a liquid 
resistance introduced into the circuit of the rotor, which gives very 
smooth starting. The current is collected at 3,000 volts from two 
overhead wires by means of bows, the return circuit being formed 
by the rails. The controller is operated by compressed air, and all 
the details of the locomotive reproduce on a small scale the 
arrangements proposed by the Ganz Company for the electric rail- 
way of Valtellina. Тһе line, which has been running for some 
months, gives every satisfa^tion, and seems to show that the use of 
polyphase currents at 3,000 volts for electric traction is to-day 
a practical application, as well as being simple and economical. 


A New Law in Magnetism.—At the general meeting 
of the American Philosophical Society last month, Prof. M. I. 
Pupin, of Columbia University, New York, in a paper on “The 
Law of Magnetic Hysteresis,” presented an account of a mathe- 
matical and experimental research upon the magnetic properties of 
iron which resulted in the discovery of а new law in magnetism. 
This law can be stated as follows: — The heat generated per unit 
volume of iron during а cycle of magnetisation is proportional to the 
cube of magnetic intensity." "This law holds trae within the first 
of the three well-known intervals of magnetisation. It was dis- 
covered by determining accurately the resistance of the magnetis- 
ing helix, employing vibratory magnetising forces of about 1,060 
periods per second, aud then separating the various components of 
this resistance by means of mathematical analysis. This investiga- 
tion is an extension of the researches of Prof. Ewing, of Cambridge 
University, England, and of Lord Rayleigh, employing a new and 
very much more sensitive method. Its results have a very im- 
portant practical bearing on the manufacture of inductance coils. 
From its purely scientific aspect the new law derives its principal 
interest from the fact that it will materially assist in the formula- 
tion of the physical theory of magnet ism.“ Science 


Institution of Electrical Engineers.— The Glasgow 
Local Section has appointed the following office-bearers for 
1902—3 :—Past chairmen, Lord Kelvin, G.C.V.O , &c., &c ; Magnus 
Maclean, D. Sc.; chairman, Henry A. Mavor; vice-chairman, W. A. 
Chamen; hon. secretary and treasurer, E George Tidd; ordinary 
members of committee, J. M. M. Munro, W. B. Sayers, Thomas 
Young, A. R. Bennett, M. B. Field, William M‘Whirter, A. Gray, 
LL.D., M. T. Pickstone, D. Stewart (representing associates). 


Gas v. Electricity.— We cannot claim to look at this 
question from an outside point of view, and therefore our opinions 
may be suspected of bias; we do emphatically claim, however, 
that we endeavour to see fair play accorded to both sides, ia what- 
ever controversy, and the outrageous statements in the speech 
which we quote below (from the Mc hanical Engineer) leave us 
breathless:—'' At the annual meeting of the Iostitution of Gas 
Engineers, recently held in London, Mr. T. Holgate, president, in 
the course of his address, referred to the subject of gas and elec- 
tricity. He said while gas could furnish all the essentials with 
economy, electricity could only offer the advantages of portability 
and beauty of appliance, but purchased, of necessity, at a cost that 
was extravagant. Power from electrical motors was four times the 
cost of power from a gas engine, and the cousumer who wished to 
have the electric ligbt could produce it on hia own premises by 
mcaus of a gas engiue at a cheaper rate than he could buy it from 
the electric supply companies. The most successful application of 
electricity was that to tramcar propulsion, not because it was 
cheaper, but because of the smoothness of runniug." We have no 
hesitation in absolutely contradicting every one of these statements 
—the last especially—and it is impossible for the speaker to prove 
them. 


That Motor-Car Policeman.—Mr. Vincent S. Allpress, 
-of Messrs. Massey & Allpress, recently came off victor in a conflict 
of evidence as to the speed of a motor car at Farningham. The case 
was heard at Dartford, two police officers being positive that the 
car covered 350 yards in 35 seconds. As the journey from-Eltham 
to Farningham occupied over an hour for a distance of 9 miles, it was 
contended for the defence that the speed was not excessive, and as 
the magistrates did not consider that the accuracy of the methods 
of speed observation adopted by the police had beeu proved to 
their satirfaction, the charge was dismissed. We congratulate Mr. 
Allpress on having upset the crude methods of police measurements 
of speed, but many other gentlemen travelling simply for pleasure, 
and well within the 12 miles ao hour limit, have not been so 
fortunate. 


The Accumulator Industry. — The Cenfralblalt „. 
Accumulatoren und Elementenkunde of March 15th, contains an 
iuteresting article by Dr. A. Pfaff upon the development of the 
secondary cell manufacture. After passing in review all tne changes 
which have taken place io the desiga and structure of accumulators 
since the first appearance of the Plante type of cell, Dr. Pfaff 
concludes by drawing attention to the part which competition 
between rival firms of secondary cell manufacturers has played in 
this development of the industry. Fach firm has devoted time and 
money to the improvement of its special form or type of cell, and 
has realised tnat its very existence as a produciug firm, has de- 
pended upon its ability to continually improve the efficiency or life 
of its cell Few who have studied the history of the accumulator 
industry will deny the truth of Dr. Pfaff's observation. Competi- 
tion has necessitated research directed towards improvements, and 
research on these lines has been followed by progress and benefit tẹ 
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both the manufacturer and the consumer. Dr. Pfaffs remark 
might indeed be applied without leading one astray to all branches 
of the electrical industry. It is precisely the firms which are 
spending most money on research work that to-day stand highest 
in public favour. The Nemesis that overtakes those tirms which 
rest on their oars and base their trading on patents and designs of 
ancient date, bas recently been illustrated very forcibly in our own 
country. Fortunately we possess electrical manufacturing com- 
panies of a more advanced type, and recent occurrences will no 
doubt emphasise the necessity for constant efforts to keep in the 
first rank as regards the march of progress and invention. 


Personal.—Mr. L. Johnston, who has been for the 
past five years in the traction department of the British Thomson- 
Houston Company, has accepted an appointment with the British 
Electric Traction Company. 

Mr. H. M. Salmony has sold a large share of his interest in Julius 
Sax & Co., and resigned his directorship. He now intends devoting 
himself to the purchase and sale of patents, for which his con- 
nections in electrical and financial circles should stand him in good 
stead. Though not styling himself consulting electrical engincer,“ 
he offers his services as adviser to manufacturing firms in a com- 
mercial aspect. His address is 95, Mortimer Street, Cavendish 
Square, W. 

Mr. J. Newton Stephens, engineer and manager of the North of 
England branch of the National Electric Wiring Co., Ltd., is 
resigning that position to take up an important appointment on the 
staff of the Electric Lighting Boards, British Manufacturing Co., 
Ltd., of London. 


Requiescat in Pace.—The ill-fated cable ship Grappler, 
which went down with all hands during the terrible volcanic 
eruptions at Martinique, was often to be scen in the Thames, and 
many is the time we have been on board the sturdy little vessel 
when she was taking out cable for the company which owned her. 
To the relatives and friends of those who, in the execution of their 
duty, and without & moment's warning, were sent to their last 
home, we offer our heartfelt sympathy. 


Proposed New Electrical Works.—At the offices of 
Messrs. Armitage & Norton, Huddersfield, on 13th inst., & meeting 
of business men was held to consider a proposal by an Austrian 
firm, to establish in the borough a factory for the production of elec- 
trical machinery, colliery and ironworks appliances new to this 
country, motors, generators, cars, fittings, &c., under a limited 
liability company, with a capital of £120,000. The Mayorof Hud- 
dersfield and other members of the County Borough Council, and 
public men, were present at the meeting, which was also attended 
by Mr. Kolben, of Prague, on behalf of the firm alluded to, and 
by Messrs. Witting Bros., of London, the agents of the firm. 

Mr. W. Н. Armitage gave the details of the scheme, and stated 
that Messrs. Witting would subscribe £20,000 of the proposed 
capital. The remainder would have to be raised locally. Employ- 
ment would be given for 500 workpeople. It was also announced 
that Sir John Ramsden, Bart., the ground landlord, would grant a 
site for the works on favourable terms, and would put £5,000 
into the undertaking if the remainder of the capital were 
subscribed. 

Messrs. Witting Bros. and Mr. Kolben explained the advan- 
tages of the scheme. Mr. Witting said that some favourable condi- 
tions of labour on the Continent would be equalised by other 
favourable conditions in England. He also stated that, in his 
opinion, the new works, if established, would pay a profit of 10 or 
12 per cent. 

Mr. Kolben produced plans of the proposed works, and said that 
one great advantage would be that the new company would have 
all its plans, models and patterns, to start with. 

A committee was formed to make further inquiries into the 
scheme, and to take every precaution to obtain sufficient 
guarantees that it shall be permanent and profitable, and report to a 
public meeting. The committee further discussed tne scheme with 
Messrs. Witting Bros. and Mr. Kolben on 14th inst. At present 
Hudderstield is almost wholly dependent upon its woollen cloth 
manufacturing industry, and the proposed works would prove of 
much benetit to the town. There is every probability that the 
capital required will be forthcoming, other things being, of course, 
satisfactory. 


American Exports Declining.—aA Central News tele- 
gram states that for the 10 months ending April 30th American 
exports show a decline of 70} million dollars as compared with the 
year before. The imports increased 78,392,920 dollars. 


Correction.— We understand that the electrical work 
at the Cork Exhibition was carried out to the design of Mr. Nalder, 
chief engineer of the Tramway and Lighting Company; Mr. Cutier, 
as City engineer, had charge of the civil engineering work. 


Appointments Vacant.—An assistant is wanted for 
Leicester at a salary of £135; the Corporation of Newport wants a 
borough electrical engineer and tramways manager; a resident 
engineer is required at St. Annes-on-Sea at £175; thc Portsmouth 
Corporation wants a resident electrical engincer for tramways at 
2200 per aunum. See “ Official Notices " to-day. 


Parliamentary Committees,—'l'he preambles have 
been proved of the Bills relating to the following: — Baker 


Street and Waterloo Railway, L.C.C. Tramways, and Croydon 
Tramways. 


The Shawanigan Falls Power Scheme,—An account 
of this new power generating station, belonging to the Shawanigan 
Water and Power Company, has lately been published by Mr. F. C. 
Perkins in an American journal, from which we extract the follow- 
ing particulars. The Shawanigan Fallsare on the river St. Maurice, 
about 20 miles north of the town of Three Rivers, which stands 
roughly midway between Quebec and Montreal on Lake St. Peter. 
The river St. Maurice is about 400 miles long, and collects ita 
water from numerous streams and lakes which represent a total 
watershed of some 17,700 sq. miles. Near the fails the amount of 
water passing is about 26,000 cul. ft. per second, which should 
suffice to raise 100,000 н.р., as the height of the natural fall is 
114 ft. The power station receives its water through a canal 300 
yards long, 90 ft. wide, and 18 ft. deep, which conducts it to а 
reservoir having a dam 36 ft. high and 27 ft. thick. From there. 
tubes, six of which have been arranged for, and three already 
installed, 8 ft. iu diameter, conduct the water to the turbines, tie 
fall of water to the factory level being 117 ft. The canal has à 
capacity of 60,000 HP.; the reservoir of 30,000; the station itself 
will be large enough to develop 15,000, 10,000 being already in 
operation or in process thereof. At present there are two turbines 
of 6,000 н.р. at 135 ft. head of water, built by the I.P. Morris Co., 
of Philadelphia, and two dynamos of 5,000 E. H. P. supplied by the 
Westinghouse Electric and Manufacturing Company, of Pittsburg. 
The power house is of sufficient size for the erection of a third 
generating unit; while an additional building has been allowed for. 
which will enable the plant to be increased to six units of equal 
dimensions. Ata distance of half & mile from the main station, 
where the rivers Ѕһамапірап and St. Maurice approach опе 
another, and where there is an available differencc in water level 
of 135 ft., a subsidiary plant has been erected, сара! Ле of develop- 
ing 15,000 H.P., all of which is required by the Belgo-Canadian 
Pulp Company. A dam, 36 ft. high, has been built from which a 
steel tube 200 ft. long conducts the water to the turbines, after 
which it travels through a 200 ft. tunnel into the St. Maurice. The 
tube is 8 ft. in diameter by 8 mm. thick at its inlet, increasing to 
11 ft. by 14 mm. at its mouth. Twin turbines are used here, the 
water entering radially and escaping axially. Among the employ- 
ments found for the vast amount of power mentioned above, 15 
towns are to be supplied with electric light and power—in fact, 
the charter of the company includes the whole of Quebec province— 
35,000 H.P. are to be shared between the new aluminium factory of 
the Pittsburg Reduction Company, the Sbawanigan Carbide Com- 
pany, and (apparently) some other calcium carbide factories; while 
probably alkali, bleach, and chlorate will also be manufactured 
iu the future by some of the remaining energy. 


Acetylene in Mining.—Acetylene is being somewhat 
extensively used on the Continent for the illumination of mineral 
mines, and even such coal minesas are known to be free from explo- 
sive vases, In some respects the gas has an advantage over elec- 
tricity, owing to the greater portability of the lamps, which enables 
them to be shifted into the best positions in the workings, and also 
owing to the absence of conductors, which are occasionally liable 
to injury. The lamps will burn satisfactorily in a strong draught, 
as the gas issues from the generator at a higher pressure than oil 
from a wick; aud they are stated to bear an atmosphere vitiated 
with carbon dioxide, or deficient in oxygen, better than those con- 
suming rape oil, while they are certain to go out long before any 
dangerous quantity of methane can reach them. Of course, in 
explosive coal mines, electric lamps are far better, in fact, the best 
form of illumination of all; because the Davy really gives a very 
poor light at the best of times, and the heat evolved during the 
combustion of acetylenc is so great that the gas docs not lend iteclf 
to the construction of a safcty lamp on the Davy principle— it tends 
to make the gauze red hot and so capable of starting an explosion, 
while its tlame will not act as an indicator of marsh gas. 


THE CENTRAL STATION ENGINEER. 


THE assistant engineer of the Blackburn Tramways, Mr. C. Barren, 
who has been appointed to the position of works engineer aud 
traflic manager of the Bournemouth Corporation Tramways, before 
leaving Blackburn, was presented by the staff aud employes of the 
tramways department with a gold albert, silver cigarette case, ke. 
Mr. GILEs, in making the presentation, spoke very highly of tue 
way Mr. Barber had carried out his duties, and of the great estcem 
in which he was held by all the staff. 

At а smoking concert held at the Zetlund Hotel, Middlesbrough, 
on May 7th by the staff of Middlesbrough Corporation Electricity 
Department, Mr. HAROLD W. CLAYDEN, the late borough electrical 
engineer, was presented with a handsome chiming travelling clock 
on the occasion of his marriage and leaving to take up a new 
appointment in South Africa. The presentation was made by 
Mr. W. TELronp, the chief assistant engineer, on behalf of the 
staff, and Mr. Clayden, in responding, thanked the staff for their 
kindness shown to him during his residence in Middlesbrough, and 
for the assistance they have given him in placing the electricity 
undertaking in its present prosperous position. 

On Friday last the engineering staff and employeés of the Man- 
chester Corporation electricity works presented Mr. W. F. Гохо 
with a token of their esteem, in the shape of a handsome dressivg 
case, prior to his leaving to take up the important position of chief 
electrical engineer to the Corporation of Capetown. The presenta- 
tion was made by Мг. S. L. Pearce, the deputy chief engineer, 
who alluded to Mr. Long's good work in Manchester, aud expressed 
the sincere regret of the staff on parting with him. 
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NEW COMPANY REGISTERED. 


Erimus Automatic Safety Guard Company, Limited 
(18,661).—' This company was registered on May 8th, with a capital of £2,000 in 
£1 shares, to acquire any patents, inventions, concessions and the like relating 
to safety guards or other machinery accessories or fittings to electric сагв, 
trolley cars, motor cars, vans, carriages and other road vehicles, to acquire from 
the Middlesbrough Investments, Limited, T. Jones and H. Bennett the benefit 
of an existing invention relating toan improved safety guard for tramcars, motor 
cars and the like, and to carry on the business of tramcar, motor car and vehicle 
builders and dealers, engineers, electricians, founders, cycle manufacturers, &c. 
The first subscribers (each with one share) &re:—H. Bennett, Eaglescliffe, 
Co. Durham, inspecting engineer; T. J, Copsewood. Eaglescliffe, Co. Durham, 
агарег; С. Chipchase, Post Office Chambers, Middlesbrough, articled clerk; 
C. Griffiths, 61, Albert Road, Middlesbrough, coal merchant; А. I’Anson, Post 
Office Chambers, Middlesbrough, chartered accountant; G. A. L. Hunton, 
61, Albert Road, Middlesbrough, Vice-Consul for Portugal; &nd J. Elliott, 11, 
Bedford Street, Middlesbrough, clerk. No initial public issue. The number of 
directors is not to be less than three nor more than seven; the first are H. 
Bennett, C. Griffiths, A. I' Anson, T. Jones and G. C. Mosses. Registered 
oftice, Post Office Chambers, Middlesbrough. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Northampton Electric Light and Power Company, Limited 
(99,610). —This company's annual return was filed on March Tth, when 10 “А and 
40,322 “ B" shares were taken up out of a nominal capital of £50,000in 10 “А” 
and 49,990 “B” shares of £1 each. 4 10, 332 has been received. Mortgages and 
charges, £34,600. (Norr.—95,000 shares allotted subsequently to date of above 

eturn.) 


Eastern Telegraph Company, Limited (6,338 C).—This 
company's annual return was filed on February 20th, when £5,955,565 had 
been en up out of a nominal capital of 46, 000.000 in £4,000,000 ordinary 
stock and £2,000,000 preference stock. The £5,955,565 stock has been paid for 
in full. Mortgages and charges, £1,534,645. 


Newcastle and District Electric Lighting Com any, Limited 


(28,022).—T his company's annual return was filed on March 17th, when all the 
shares were taken up. The nominal capital is £200,000, in 20,000 shares of £10 
each. 4£9 per share has been called up on 10,000, and £2 per share on 10,000 
shares, resulting in the receipt of £110,000, in addition to £1,065 paid in advance 
of calls. Mortgages and charges, £50,000. 


Frank Suter & Co., Limited (57,193).—This company's annual 
return was filed on May 1st, when 2,050 preference and 18,404 ordinary shares 
were taken up out of a nominal capital of £20,000 in 6,500 preference and 13,500 
ordinary shares of £1 each. £1 per sbare has been called upon 2,050 preference 
and 3,404 ordinary shares, resulting in the receipt of £5,454. 10,000 ordinary 
shares are considered as fully paid. Mortgages and charges, £7,000. 

Particulars of registered mortgages and charges :—Amount secured, £7,000 in 
70 debentares of £100 each; date of resolution of directors creating series of 
debentures, April 18th, 1901; property charged, the undertaking and property 
of the company, present and future, including uncalled capital. No trustees. 


City of London Electric Lighting Company, Limited 


(84,406).— This company's annual return was filed on April 21st, when 40,000 
preference and 70,595 ordinary shares were taken up out of a nominal capital 
of £1,200,000 in 40,000 preference and 80,000 ordinary shares of £10 each. 410 
per share has been called up, resulting in the receipt of £1,105,950. Mortgages 
and charges, 4700, 000. 

Particulars of registered mortgages and charges. Date of creation: January 
Stb, 1902, Amount secured: £400,000 second debenture stock. Property 
charged: The business and undertaking of the company, present and future 
(but excluding uncalled capital), subject only to the first charge to secure 
£400,000 5 per cent. first debenture stock already issued and the premiums 
)jiyable in respect thereof. Trustees: Electric and General Investment 
Company, Limited. 
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„ ВЕ 1,000 | 
| 
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Chelsea Electricity Supply Company. Limited (20,468.)— 
This company's annual return was filed on April 9th, when 14,436 ordinary, 
6,000 preference, and 500 founders’ shares were taken up out of & nominal 
capital of £400,500 in 74,000 ordinary shares of £5 cach, 6,000 preference shares 
of £5 each, and 500 founders’ shares of £1 each. £5 per share has been called 
up on 37,770 ordinary and 6,000 preference shares, resulting in the receipt of 
£218 850. £83,850 is considered as paid on 6.666 ordinary and 500 founders’ 
shares. Mortgages and charges, £150,000 debenture stock and £85,800 buildings. 


Charing Cross and Strand Electricity Supply Corporation, 
Limited (29,122).—This company's annual return was filed on April 12th, when 
70,000 general undertaking preference, 70,000 general undertaking ordinary, and 
40,000 City undertaking ordinary shares were taken up out of а nominal capital 
of £1,400,000 in 80,000 general undertaking ordinary. 80.000 general undertaking 
preference, 80.000 City undertaking ordinary, and 40.000 City undertaking 
preference shares of £5 each. £5 per share has been called upon 70,000 gencral 
undertaking preference, and 70,000 general undertaking ordinary shares, re- 
sulting in the receipt of £700,000. 4 200. 000 is considered as paid on £10,0C0 

undertaking ordinary shares. Mortgages and charges, £400,000, 


SUPPLY STATION ACCOUNTS. 


THE increase in the sales for traction and 


Bradford private motive power are the marked features 
Corporation of the accounts of the Bradford Corporation for 
Electricity last year. The total increase is nearly a million 

Accounts, and a half units, which compares favourably 


with even the million units increase of the 
preceding year. Of the total of nearly five million units, about 34 
per cent. is taken for private lighting, 26 per cent. for private 
motive power and 38 per cent. for traction. This shows what an 
important effect the encouragement of the long-hour motive power 
business has had on the results of the undertaking, and at least ia 
part accounts for the very low costs of generation. 

GENERAL STATEMENT. 
1900. 1901. Inc. 

Total capital expenditure .. £241,410 £844,586° £103,176 
Number of units sold  ... . . 3,424,658 4,901,172 1,476,514 


Numberof30-wattlampsconnected 172,741 207,176 34,435 
Maximum load іп KW. ai 2,742 3,598 851 
Gross revenue jas 985 .. £38,547 446,034 £7,487 
Gross expenditure ө . 20,502 £21,484 £932 
Gross profit ү m .. £18,045 £24,600 . £6,555 
Average price per unit sold . 249d. 2°18d. — — 31d. 


I. e., £350,717 less depreciation £6,131. 


In accordance with the general practice, we have for last year 
taken into account only the profit from the subsidiary department 
controlling the hire of motors and arc lamps. This is obviously a 
trading department only, and it is not quite accurate to debit its 
costs against generation, and then compare the totals with those of 
other undertakings which do not hire motors out, or do wiring 
The hiring of motors, &c., by itself, gave the following results :— 


In 1900. In 1901. 
Hire revenue ea £1,471 en £2,040. 
Sales revenue 89 4389 e" £489. 
Cost -— ii £1,523 x £1,604. 
Profit Ыз is £337 id £925. 


Deducting from the sum of £925 the cost of the “free lamps” 
given away (£885), the net profit appears as £40. The revenue 
changes are as follows :— 


Public lamps. Private lighting. Motive power. Tramways. 
51 arc lamps of 600 1,656,241 units, 1,291,120 units, 1,889,014 
watts each, charged at 444. per charged 2d. for inter- units, 
68,797 units. unit, less 24 per mittent, and ld. for charged at 
cent. discount. continuous use. ld. per unit. 
1901, £487 £36,287 £1,871 
1900, £524 £80,980 £3,978 
(76,445 units). (1,461,262 and 933,465 units). (953,496 units) 


REVENUE STATEMENT. 
1900. 1901, 
Gross. Per unit. Gross. Per unit. Ino. 


Bale of energy . £35,477 2:490. £44,645 218d. — 31d. 


iig bis AUN. 1,078 0а. 1,272 06d. — Old. 
ale of lamps and hire 

of motors, Ке j 1,988 14d. 119 ‘Old. — 13d. 
Sundry rents and fees 2s 4 OOd. b 00а. ‘00d. 


Gross revenue ... £38,547 270d. £46,084 2:25d. — 45d. 


* In 1900 including gross revenue from hire of motors and arc lamps: in 1901 
only the prorit from this source. 

The public lighting sales and revenue have fallen. For the last 
four years the general figures are :— 


Units Private Public 


generated. supply. lighting. Tramways. 
1898  ... 1,568,159 1,184,996 32,291 202,019 
1899  ... 2,858,841 1,738,844 59,001 618,282 
1900 ... 4, 141, 284 2,394,717 76, 445 953,496 
1901 ... 5,572,294 2,953,361 58,797 1,889,014 


And for the last two ycars:— 


Plant installed. Maximum loads. 


Kilowatts. Lighting. Traction. Total, 
1900 3,600 2,275 467 2,742 
1901 *.. 4,380 2,930 663 3,093 


Repairs have fallen not only in the per unit column but also in 
the gross. With sundry small changea the works costs are reduced 
by nearly !d., and, if we exclude the last item of other expenses 
for reasons mentioned above, the total cost is lower by practically 
+. with the figure just over 1d. per unit. 


Cost oF PRODUCTION. 
1900. 1901. 
Gross. Per unit. Gross. Per unis, Ino. 


Coal e. o. o. 45,976 42d. 47,947  *39d. — 03d. 
Oil, waste, water,andengine} аву 06d. 1360 06d. — 00d. 
palane and wage nenten 
n generation and distri- Р к | 
bution and attending street j 2,724 19d. 2,977 15d. — 04d. 
amps. : 
Repai d maint t 
engine. boilers. dynamo, 4,240 30d. 3,899  *19d, — 11d. 
buildings and street lamps ) —— 
Works costa .. £13,821 97d. £16,183  '79d. — 7184. 
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Bent, rates and takes 1,903 13d. 2,036  *10d. — 03d. 
»̃ d 
5 1,546 11d. 1,723 084. — 03d. 
olerke, &c. 
к "'MaWonery and | 
red PE ив с, аш 1029 Od. 1,329 *074. ‘00d. 
nsuranoe. ) 
Other expense: 2,203 16d. 163 Old. — 15d. 
. £20,502 1:444. £21,434 1:050. —'39d. 


Total costs 
Including, in 1900 only, the maintenance of arc lamps and motors on hire." 


As the increase in output brought in & revenue exceeding that of 
1900 by £7,487, and the costs only rose by £932, the gross profit is 
benefited to the extent of £6,555, which reflects great credit on Mr. 
Chattock’s management. From this increase the financial charges 
take £4,868, leaving as surplus £1,687 to raise the profits of the 
previous ycar from £2,731 to £4,418, and this sum together with 
tbe former has been placed to the depreciation account, as indicated 
in the General Statement.” 


PROFIT STATEMENT. 


1900. 1901. 
Interest op loans, ke. MW. xe и ома ,830 £9,873 
Sinking fund for repayments 9,484 10,309 
Net profit carried to depreciation account 2,731 4,418 
Gross profit Pes ies «. £18,045 24,600 


THE position of the electricity supply depart - 


Walsall ment of the Walsall Corporation is very fair 
Corporation for an undertaking of the size, and the finan- 
Electricity ^ cial results year by year show an improvement 

Accounts. that augurs well for the future. Thus at the 


end of 1899 there was a deficit of £395. The 
net profit made in 1900 reduced this to £275, and last year not 
only was this deficit balance extinguished, but a surplus balance of 
£106 remained for future use. 


GENERAL STATEMENT. 


1900. 1901. Inc. 
Total capital expenditure £34,310 £43,889 29,029 
Number of units sold 275,043 340,232 64,589 
Maximum load in W. та 301 3+7 46 
No. of public arc lamps... re 19 19 — 
Gross revenue sé £4,693 £5,592 £599 
Gross expenditure... £3,100 £8,395 £295 
Gross profit фы. жй iei £1,593 £2,197 £604 
Average price per unit sole. 402d. 3:880. — 144d. 


The revenue account calls for little comment. The gross receipts 
have increased by £899 owing to the sale of €4,589 additionaliunits, 
bat the average per unit bas fallen by more than åd., so that the 
figure is now considerably lees than 4d. per unit. As fees and other 
sundry charges are not made, the change appears unaltered in the 
total. 

REVENUE STATEMENT. 
1900. 1901. 
Gross. Perunit Gross. Perunit. Inc. 


Sale of ener. £4,610 402d. £5,492 388d. — 14d. 


Meter rents .. M 83 :07d.. 100 07d. ‘00d. 

Sale of lamps, “с, s "T — — — == T 

Sundry fees, &c. a 85 == — — — es 
Gross revenue £4,693 4:094. £5,592 3 95d. — 14d. 


— o — — — — — —— 


The very moderate coal bill has been further reduced by the sub- 
stantial figure of over wd. per unit, and is now only id. The 
additional output bas been gencrated with an addition of only £100 
to the gross coal bill. “ Repairs" have been reduced not only per 
unit but in the total annual expenditure, and these economies, 
coupled with smaller wages and salaries, have brought the total cost 
down by nearly zd. to 2:d., notwithstanding trivial rises in rates 
and establishment charges. 


Cost оғ PRODUCTION. 


1900. 1901. 
Gross. Per unit. Gross. Per unit. Inc. 
Coal .. ve ve -- + £1,041 91d. £1,140  *80d. — 11d. 
Oroom eres P engine] 159 14d. 203 14d. 004. 
Balaries and wages incurred 
in ‘ration and distribu- . ° — 05 
(отетин ama Soi} B81 48d, 009 44, — 054 
Repaire and maintenance oi - 
Luiléin, s, engines, boilers, 770 674. 730 »52d. — 15d. 
dyna mos, с. j 
Works costa ... £2,521 2°20d. £2,676 1:594, — 31d. 


ea rates and texes 

anagemen expenses, 
salaries of managing engi- 
о secretary, oler 


General establishment 
o » Stationery = 


pns ng, law charges and 
nsurance 


Other expenses .. T 28 g = = Ex T 


Total costs es 


246 21d. 336 24d. + 034. 


240 21d. 259 18d. — 034. 


93 +084. 124 094. 4014. 


£3,100 2°70d. £3,395 9:404. — 304. 


The gross profit having increased by £604, and financial charges 
only requiring an extra £342, there was £262 left as additional net 
profit. The total, therefore, of the surplus monies has risen from 
4120 to £382, and we have already indicated the effect this has bad 
on the balance-sheet. 


Prorit STATEMENT. 


1900. 1901. 
Iaterest on loans kae. du И Мы wet 56 £757 £1,070 
Sinking fund for repayments Ge A ae. сї 716 745 
Net profit carried forward .. ES v vs T 120 382 


Gross profit TE T 


CITY NOTES. 


The West India and Panama Telegraph Company. 


THE fiftieth ordinary general meeting of the sharcholders of this 
company was held on Wednesday at Winchester House, Old Brosd 
Street, Mr. W. B. Kingsford presiding, in the absence, thtough 
indisposition, of the chairman, Mr. W. S. Andrews. 

In proposing the adoption of the report, after expressiny regret 
at the absence of Mr. Andrews, the CHAIRMAN said the duty which 
devolved upon him in addressing the shareholders had been rendered 
a very sad and painful one through the tragic and calamitous events 
which were within the knowledge of them all. The appalling 
catastrophe which bad shattered the lovely island of Martinique, 
cast over their meeting its black and baleful shadow. Their good 
friends and neighboura acro:s the Channel might be well assured 
tbat they bad the profound and heartfelt sympathy of the whole 
English people. Their hearts were also filled with siucerest 
sympathy for our common fellow countrymen and fellow 
subjects in the stricken island of St. Vincent. Their company 
found a conspicuous place in the melancholy story of sorrow 
and disaster. On the fatal morning of the 8th inst, while 
she was in the roadstead of St. Pierre engaged in repair- 
ing one of their broken cables, their ship, the Grappler, with 
the captain and all hands was utterly destroyed. Standing as she 
was close by the foot of the morntain, it appeared that she was the 
very firat of the many ill-fated vessels which perished when the fiery 
deluge fell upon the doomed city and overwhelmed the shipping in 
the harbour. At the moment of the great explosion the crew of a 
schooner, which was making for Dominica, actually saw their vessel 
wrapped in а sheet of flame and consumed. She had on board, 
including the captain, 11 Englishmen and 45 West India men—56 
soulsall told—her full complement. Captain Boreham entered their 
service in 1891, and was a good and efficient officer. Mr. Marshall, 
the chief engineer, had also been with them for about 12 years He 
manifested a keen professional interest in bis work, which he always 
performed right well Mr. Murphy, their chief electrician, joined 
them so recently as April last; and that was, in fact, bis first 
expeditior. They received with him the highest certi- 
ficates of character and fitness, and they felt themselves very 
fortunate in securing the services of a man so truly trustworthy and 
able. Their sbip's company throughout was a good one. In the 
destruction of the city they had lost in Mr. Miller, their clerk-in- 
charge, a much valued official. More than 20 years ago he came to 
them, and he had steadily worked his way up to that most im- 
portant post, the duties of which he had always performed most 
admirably. In those most sad and distressing circumstances he wa: 
sure it would be their wish that, on bebalf of the board and of all 
the shareholders, there should be conveyed to the relatives and 
friends of the poor fellows who had perished in that most tragic 
and terrible disaster an expression of deep sympathy with them 1n 
their sorrow and bereavement. Turning to the report, they would 
note that the receipts for the present half-year amounted to 
£25,243 compared with £24,300 for the corresponding period of 
last year—an increase of £943. ‘The traffics for the half-year 
amounted to £1,140 more, and that and some smaller items made 2 
total increase of £1,588. Ава set off to that, the subsidies were 
£638 lese, owing mainly, if not entirely, to deductions for interrap- 
tions in their cables, thus making the net increase £943. The 
expenses amounted to £19,836, as compared with £20,962, a decrease 
of £1,126, due to the smaller cost of repairs. The final result 
showed a profit balance of £5,407, to which had to be added the 
balance on last year’s account, £6,512, and the interest on invest- 
ments, amounting to £2,529. There was thus available £14,448, 
out of which the directors recommended the payment of a dividend 
on the first preference arrears account of 68, which would take 
£10,369, carrying forward a balance of £4,079. Since the date of 
their last meeting the Brussels Sugar Conference had agreed, subject 
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to ratification by the chief European powers, to abolish, as from 
September Ist, 1903, all bounties upon the production of export 
sugar.  Unluckily, the position remained very far from satis- 
factory, the present price of sugar being, as he understood, 
from £2 to £3 below the actual cost of production. Their 
appeal to the House of Lords in the Cuba Company’s action 
might perhaps come on for hearing in the course of a few weeks, 
but the law’s delays were proverbial. The Submarine Cables Com- 
mittee had issued their report, and it was gratifying to the board to 
find that they ascribed the position of the company to the paucity 
of traffic in the region served by their cables, which, of course, was 
a thing absolutely beyond their control. He regretted that the 
Committee did not make any such recommendation as they had 
hoped, but it appeared to them that under the present circumstances, 
which had greatly changed their position, some such help might 
even yet be given. 

Mr. Henry Ногмез, in seconding the motion, referred in feeling 
terms to the sad loss of life which the company bad suffered in St. 
Pierre, and said that as most of those lost were breadwinners, he 
thought they would wish to show their sympathy in a practical 
way by giving help to those left in need. The company was a poor 
one, and he did not know whether they could do anything, but he 
would be glad to start a fund by giving £5. 

Mr. THoRPE and other shareholders expressed the opinion that 
the company should certainly do something in the way of helping 
the relatives and dependants of their servants who had perished in 
the disaster, and, after some discussion, a unanimous resolution was 
passed authorising the directors to spend such a eum of money with 
tbat object as they might think desirable. 

Replying to questions, the CHAIRMAN said that four of their 
cables were broken, but as yet they could not say whether they had 
been destroyed. 

The report was then adopted, land the retiring director, Mr. 
Andrew, re-elected. 


Eastern Extension, Australasia and China Tele- 


graph Company. | 


SIR J. WorrE Barry, chairman, presided at the fifty-seventh halt- 
yearly general meeting of the shareholders of this company, held 
on Wednesday, May 7th, at River Plate House, Finsbury Circus, 
EC. In proposing the adoption of the report, he said the gross 
revenue for the half-year ending December, 1901, amounted to 
£324,000, against 4360, (O0 in the corresponding period of the pre- 
vious year, a decrease of £36,000. Of this sum nearly £20,000 was 
due to traffic with Australasia and the remainder to traffic with 
China, Japan and the Philippines. It must, however, be borne in 
mind that the traffic of 1900 had been abnormally large, consequent 
upon the troubleeome times in China and elsewhere. This, there- 
fore, had naturally made the traffic receipts for last year compare 
somewhat unfavourably, but as a matter of fact, it was not un- 
satisfactory so far as China and Japan were concerned. The 
Australasian traffic had been very disappointing, for the number of 
words transmitted had remained almost stationary, in spite of the 
very large reductions in the rates. That unsatisfactory condition of 
things might possibly be due to the uncertainty which had pre- 
vailed in Australasian circles with regard tothe new Tariff Bil), 
which Bill, he was glad to report, was now settled, and possibly 
they would see the effects of it in increased traffic. The working 
and other expenses during the half year had unfortunately shown 
an increase of £15,600, of which £6,000 was due to increased cost of 
maintenance of cablea, due to circumstances over which they had no 
control, and the balance was accounted for by the opening of new 
stations in connection with the Cape—Australasia cable. Taking 
the figures for the whole of 1901, it was found that the decrease in 
the gross revenue receipts was not so great, the total decrease for 
the whole year being £3,500. The expenses, of course, still 
remaii.ed heavy, they being for the year £22,000, but were mainly 
due to causes not connected with the traffic. The usual quarterly 
dividends of 2s. 6d. per share had been paid, and a final dividend 
was now recommended, making 5 per cent. for the year, and in 
addition a bonus of 4s. per share, or 2 per cent., making a total 
distribution of 7 per cent., which, he hoped, under all the circum- 
stances, would not be considered unsatisfactory. After crediting 
the subsidiary reserve funds with the usual contribution, there was a 
revenue balance of £69,560, which had been carried to the general 
reserve fund, making, with the £125,000 already contributed, a total 
amount from revenue of £194,560 for the year. On the other hand, 
they had to debit the general reserve fand during the year with 
£497,000 for expenditure on account of the Cape — Australasia 
cable, and in carrying out partial renewals of their systems. The 
general reserve fund now stood at £969,800. Since the close of the 
half-year the last section of their great enterprise connecting the 
Cape and Australia had been successfully laid, and the whole line 
had been opened for traffic. The line was 7,600 nautical miles in 
length, and it passed in places at a depth of 3,400 fathoms of water, 
or about 700 fathoms deeper than the waters in which the Atlantic 
cables were submerged. Everything had been carried out in record 
time and without a hitch, and the board thought great credit was 
due to the contractors, the Telegraph Construction Company, for the 
excellent manner in which that very important work had been 
carried out. The tariff for telegrams exchanged with the con- 
tracting States—South Australia, Western Australia, Tasmania, and 
New South Wales—was further reduced on January 1st from 3a. 6d. 
to 3s. а word for ordinary messages with proportionate reductions 
for Government and Press telegrams. If the standard revenue was 
maintained during the current year, the tariff would be further 
reduced next January to 2s. 6d., but in order to realise this 


reduction he was bound to say that the Australasian traffic would have 
to show much more vitality than in the past few yeari They had 
also been in a position to make substantial reductions in the tariffs 
from telegrams exchanged between the Straits Settlements and 
Netherlands, India. The rates had been reduced from 5s. 3d. to 
48. 5d. The first section of the Pacific cable between Australia and 
New Zealand, belonging to the British and Colonial Government, 
was opened for traffic last month, when competition was started 
with the company's cables between Australia and New Zealand. 
He was sorry to say that the Federal Government had announced a 
reduced uniform terminal rate for the Pacific route, while maintain- 
ing the higher differential terminal rates for the company’s traffic 
between New Zealand and Australia. This was a proceeding 
opposed to the terms of the special contract made between the 
company and the New Zealand and New South Wales Governments 
when the cable was laid, and was also contrary in the board's view 
to the International Telegraph Convention. Negotiations were 
in progress on the subject, and they had every hope that when the 
injustice of the differential rates was pointed out to the Federal 
Government, the latter would retreat from what he believed was 
an untenable position, certainly untenable in view of the special 
agreement between the company and the New South Wales Govern- 
ment, and he could not help thinking untenable in view of those 
principles of free trade which they bad been told would be applied 
to the competition between a Government cable subsidised by 
public money and a cable supported by private resources, which had 
done во much good for Australasia in times past. The negotiations 
between the company and the Federal Government for substituting 
a uniform agreement for the whole Commonwealth in place of the 
agreements with the four contracting States had not yet had any 
practical result, but they had been informed that when Mr. Barton, 
the Prime Minister, was in London next month, he would further 
discuss the matter with them. Meanwhile the higher rates were 
maintained in Victoria and Queensland, and the merchants there 
were agitating for their assimilation to the rates charged to the rest 
of the Commonwealth. The board very earnestly desired to bring 
that assimilation about, but at the same time they felt that they had 
а right to ask that in the two States which still held out the com- 
pany should have the same right of dealing directly with the public 
that bad been given to them under the arrangements with the other 
four contracting States which enjoyed the lower tariff. The chair- 
man then proceeded to refer to the report issued by the Inter- 
Departmental Committee, which was appoiated by the Government 
to inquire into tbe question of tariffs and matters connected with 
cable communication. He said the Committee had from its con- 
stitution commanded universal respect, and had left no matters 
uninvestigated that were placed before them. Having considered 
the different proposals which Lad been laid before them, 
the Committee only recommended three extensions, two of 
which affected that company, one of them only to a 
slight extent, which was a proposed landline between Barma and 
the Straits Settlements, a proposal the board did not view with 
any dissatisfaction. The other recommendation, however, was a 
more important one. It was suggested that for strategic purposes 
there should be a linking up of their cable with the Island of Cocus 
to Ceylon for the purpose of giving an alternate route to India. 
The board had not taken any steps with regard to the report gene- 
rally, but they would be happy to consider with the Government 
how such a cable should be laid provided that the interests of 
the company's shareholders were safeguarded. Regarding the con- 
cluding paragraph in the report about tariffs, the committee, after 
having heard the alternatives which bad been put forward by such 
gentlemen as Mr. Henniker Heaton and Sir Edward Sassoon, had 
said that they were not prepared to eay taat any of the rates were 
excessive with one exception —viz., that of the Gold Coast to Nigeria, 
which it was considered should be further reduced. He had no 
doubt the directors would be able to show the Government very 
good reasons for the change which had been made, as, although the 
traffic in question was very small, it was conducted at great cost. 
He ought perhaps before concluding to make just a few remarks as 
to the subject of wireless telegraphy. In addressing the meeting Jast 
year he bad taken the opportunity to say a few words on the 
subject, which had been very widely circulated, and he would only 
add now that there bad since been no new development of a prac- 
tical nature. He had nothing to withdraw from what be had said 
at the last meeting, and his views, he thought, had lately been 
endorsed by Lord Kelvin in America, that wireless telegraphy 
might be a useful adjunct to telegraphy, but it would not benefit 
the legitimate work of submarine cables. 

Sir J. DENISON PENDER seconded the motion, and the report was 
adopted. 


New General Traction Company. 


THE sixth annual general meeting of the above company was held 
at Salisbury House, E.C., on Monday morning under the chairman- 
ship of Baron Emile B. D'Erlauger. 

In moving the adoption of the report, the CHAIRMAN referred first 
to the death of Capt. Pavey, the old chairman of the company. The 
accounts showed some noteworthy changes from last year. Taking 
the balance-sheet, they found the share capital unaltered at 
£370,000. . Then came the item of £181,300 debentures, which 
appeared in the accounts for the first time. About a year ago they 
issued £200,000 debentures, of which £181,300 was actually sub- 
scribed. Most of the subscriptions, however, came from the directors 
and their friends. Those debentures served to wipe out the item 
of £157,000 which was the floating debt in the last year’s balance- 
sheet. They had an unappropriated balance on March 23rd, 1901, 
of £41,135, and a profit for this year of £40,526, making a total of 
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£81,661. With that amount and the reserve they intended to wipe 
out the goodwill entirely. Coming to the credit side of the 
balance-sheet, they had a little more cash in band. Last year it 
was £1,501, and this year £2,000. On the other hand, they had this 
year £561,698 in securities of different companies, whilst last year 
they had only £482,073, which showed an increase in their holding 
in subsidiary companies of £79,625. Their Parliamentary deposits 
only amounted to a little more than £3,000, as against £22,367, 
which meant that they had completed a good deal of the work 
they had underconstruction, and therefore the Parliamentary deposits 
had been returned. The goodwill at cost stood at £120,000, but 
deducting the two reserves of £30,000 and £20,000, and transferring 
the £70,000 from the profits, the goodwill was entirely wiped 
out. Coming to the profit and loss account, there was a 
small increase in the expenses of £340. On the other hand, 
. the interest on loans now repaying showed a diminution of 
£1,480, and the expenses connected with tramway concessions not 
obtained showed a diminution of £1,380. Passing to the other side 
they would find that dividends and interest received on shares 
amounted to £12,790, and the profit on construction of tramways 
was £47,659, making a total of £60,449. Last year, while their 
profit amounted to £53,209, it only included £2,765 for interest on 
dividends, but this year this item realised £12,790, and he felt per- 
fectly certain that next year they would see that figure considerably 
enhanced, and in another year or two more than doubled. Ав to 
why they had passed over the dividend this year there were three 
reasons. In the first place, he had always considered that the item 
of goodwill in the balance-sheet was an eyesore, and that as soon 
as possible they should wipe it out, and the shareholders had shown 
their idea of the value of that goodwill by selling their preference 
shares below cost. Secondly, in order to pay a dividend, as their 
assets were not liquid, and consisted of shares, they would have had 
to have borrowed that money, and they all considered that to 
borrow money for the purpose of paying a dividend was not sound 
policy. The tbird and most important reason for passing the divi- 
dend was, that the auditors and the board bad valued all their 
shares at par, and they could not value them at any other figure. 
At the same time they did not consider it was right, for the pur- 
pose of paying a dividend, to value the shares at par unless they 
could sell them at par, or were earning such dividends as to put it 
beyond all doubt that they were worth par. They held 12,262 pre- 
ference shares out of £25,573 preference sbares in the Douglas 
Tramways and 9,668 ordinary shares out of 15,472. That 
was a purely holiday tramway, and last year the preference shares 
paid the full 7 per cent. and the ordinary shares >} per cent. There 
was a good future before that undertaking. In the Coventry 
tramways the company owned 10,267 £10 shares. These tramways 
had suffered from the great trade depression owing to the collapse 
of the cycle boom in that town, but last year the dividend was 
24 per cent, and he thought it not improbable that this year the 
dividend would be 4 per cent., and gradually, he believed, the 
dividends would grow. The. only drawback was that within the 
next two years about £20,000 would have to be expended in relaying 
the old lines. In the Norwich tramways they held £1,200 deben-. 
tures and 19,220 shares, and he believed those tramways would 
show good dividends. With regard tothe Philadelphia tramways, 
they had had a great fight with their competitors, but they bad won 
up to the Supreme Courts. To complete these tramways they 
would want about £300,000, and then they would have a complete 
system of 23 miles, and іп that venture they held $805,000 of 
debentures and about $680,000 of ordinary stock, or in round 
figures about £290,000. With this complete, they would hold 58 
miles of constructed tramways, or £620,000 shares and various other 
asscts, amongst which was the order for a tramway in the North, 
which was not opposed at present. They thus had securities 
amounting to £620,000 and other assets worth about £10,000. He 
did not think that a situation which called for much criticism, for 
during the time they had been accumulating those assets they had 
paid about £70,000 in dividends. 

Mr. BRAND, M.P., seconded the motion. 

Lord Esunv severely criticised the past financial operations of 
the company, and said it was an affront to the common sense of 
sharcholders to put forth such a document as that which they had 
before them that day. The cardinal point of the whole matter was 
that the directors claimed to have an accumulated profit of £81,000 
but were unable to pay the preference dividend, which would have 
taken but £15,000. It appeared to him with regard to the 
debenture issue, that they had hypothccated anything which was 
of value, and such a mortgage would be the ruin of the preference 
shares. The wiping out of the goodwill in the wholesale way it 
had been done in priority to the preference dividend, was entirely 
unprecedented in the whole of his experience. He moved an 
amendment, “That this meeting be adjourned until Monday, the 
26th inst., at the same hour, in order that meanwhile the directors 
may furnish the shareholders with such printed information as will 
enable them to form an opinion of the company's financial 
position." 

Mr. G. HircHiNG seconded the amendment, and said that last 
year he criticised the company's finance, and now they heard that 
the dividend was paid in full on the preference shares, and 4 per 
cent. on the ordinary shares, although only £2,000 odd wasreceived 
from interest on shares. The rest of their assets were paper assets. 
He pointed out that when they were only earning 2} to 4 per cent. 
on their securities, they could not pay dividends of 6 or 7 per cent. 
He did not agree with all the financial methods of the British 
Electric Traction Company, but at all events thev did publish the 
accounts of the subsidiary companies with their own report. 

The CHAIRMAN denied that ithe indictment of Lord Ebury was a 
true one, and said he had no reason to feel depressed at the way 
the company had been managed. To meet that point, however, he 


was prepared to undertake to send to the shareholders a list of the 
securities they held, and next year to give the balance sheets of the 
subsidiary companies in the report. 

After further discussion, Lord Евову withdrew his amendment 
on this understanding, and the report was adopted. 

Further discussion arose on a question of Lord Ebury with 
regard to the underwriting of the debenture issue, which the Cnam- 
MAN said had been to a great extent undertaken by the directors, 
and Lord Ebury contended that whatever was paid to the directors, 
the company was entitled to have returned. 

This discussion came to nothing, and the meeting concluded with 
the re-election of the retiring directors and auditors. 


Elmore's German and Austro-Hungarian Metal 
Company. 


Мв. J. MACFABLEN presided on Wednesday last weck over the 
eleventh annual meeting of the above company, held at Winchester 
House, E.C., and in moving the adoption of the report, said he 
regretted that he had to mcet them under unpleasant circumstances, 
but the directors had the consolation of knowing that the loss made 
on the last year's trading was due entirely to circumstances beyond 
their control. The work done at the factory, even as far as 
November, showed a considerable profit, and although Germany 
was passing through an industrial and financial crisis, the amount 
of work received from customers not only showed no diminution, 
but actually a considerable increase. This spoke highly of the pro- 
ducts of the company. On this side, too, they suffered during the 
year, for at one period they felt confident of carrying through the 
conversion of the debenture stock, wbich meant so much to them, 
apart from the saving in interest. It was absurd that occupying 
the important position they did amongst the manufacturers of 
Germany, they should pay 8 per cent. for their debenture stock, and 
were it not for the fact that so many of their debenture stork- 
holders were shareholders, he thought they should make any 
Sacrifice to reduce the rate of interest if only for their credit's sake. 
Under the present circumstances it meant that the shareholders got 
less by way of dividends, they had none by way of interest, and at 
the same time they got a fixed sum and got it regularly. They 
found, after considerable negotiation, that they could not profitably 
underwrite the new issue of stock, and therefore the directors con- 
sidered there was no alternative but to ask for an extension of time for 
the redemption of the stock. After a considerable amount of thought 
and consideration, it was decided to ask the stockholders to post- 
pone the redemption for three years, which would bring them to 
the period when the preference shareholders would cease to take 
+, ths of the profits, and when the whole question of a re-arrange- 
ment of the company's finances could be taken up, without in any 
way interfering with the rightsof one or other of the shareholders, 
and he thought they would admit that such a proposal was the right 
one for them to adopt. Unfortunately, however, a holder of £100 
of debenture stock—a Mr. Walker—thought otherwise, and while 
he had no alternative but to agree to the postponement, he did not 
agree tothe increase of the stock from £75,000 to £100,000. Mr. 
Walker entered into litigation, and 80 far the company had had the 
benefit of the opinion of four of the most eminent judges in the 
land, and that opinion was entirely in their favour. Mr. Walker, 
however, was not satisfied to accept their decision, and he was going 
on with his action, and they had done their best to bring the matter 
to an early conclusion. To bring matters up to date, he was glad to 
inform them that matters were proceeding well with them, for they 
were showing an increase in their sales as compared with the same 
period of last year, and had at the present moment a list of orders 
which was remarkable for its size, being larger by far tban any- 
thiog they had ever had before, and that, perhaps, was more con- 
clusive than anything as to the quality of the goods they produced. 
He was glad to say they had again secured the Govern- 
ment contract for a further three years. The last contract 
was for three years, but under that contract the Govern- 
ment had the right to continue for a further 12 months. 
They exercised that right, and at the expiration of the fourth year 
they asked them again would they continue? They did so, and 
that contract, which was originally for three years, ran into five 
years, and they had a contract before with them for certain sizes of 
tubes for three years, therefore the Government had had an oppor- 
tunity of testing, and testing largely, the value of their products, 
and he claimed that it would be impossible for them to obtain a 
better testimonial. He could tell them of many other instances 
which showed how highly the goods of their company were esteemed 
by those who used them, but it was not advisable from a trading 
point of view, and he would say no more than he had said. 

Mr. HEAL seconded the motion. | 

Replying to questions, Мг. Н. ELLIS (managing director) said the 
turnover in money was practically the same in the past year as the 
previous year—about £100,000 sterling— but there was an increase 
in the weight, as copper dropped during the year. The Govern- 
ment contract was profitable, and it gave a standing to the com- 
pany. Last year the German Government had no money owing to 
the China expedition, and gave out no work, but now they were 
sending out orders wholesale. 

The report was adopted. 


English Electro-Metallurgical Company. 


Tne Maroulis р'Наотрост, presided at the meeting held on May 
9th at Salisbury House, E.C. He moved the adoption of the follow- 
ing report :— 
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The directors present accounts and balance-sheet to Deceinber 815 last. 
The works at Leeds have now been completed and handed over for the current 
working by the company's own staff. The actual test working of the machinery 
began in November last, and a few difticulties inseparable from the starting of 
new works led to some slight delays. These, however, were speedily overcome, 
and the manufacture has been proceeding smoothly ever since, and since 
January upon л commercial scale. The certificate of he Admiralty has been 
obtained. placing the company upon their list for all general purposes. The 
tests of the Board of Trade are now proceeding, and it is expected that their 
certificate, which takes a longer time to obtain, will be given about June. All 
tests made show the tubes produced to be of most superior quality. In 
Sep'ember last the directors secured the services of Mr. H. J. Elliott, late 
general manager of Elliott's Metal Company, as general manager of the com- 
pany, and in December appointed Mr. Parkes, formerly of Bolton'8 Copper 
Works, as works manager. They have every reason to be satisfied, therefore, 
that the exccutive management will be in safe &nd experienced hands. Both 
the gentlemen named, accustomed as they have been to the ordinary methods 
of tube making, are more than surprised at the advantages offered by the com- 
pany's process as now put in practice. The acknowledgments of the company 
are due to Messrs. Demmler & Bethmont, under whose supervision the recon- 
struction of the works has been carried out. Considerable complications have 
arisen in the execution of the purchase contract by differing interpretations 
thereof put upon it by Elmore's Trust and ourselves. In order, therefore, to 
get an authoritative decision on these points, the company commenced an 
action (it may almost be termed a friendly action! against Elmore's Trust 
in July last, and this was complicated by one of the bondholders of the 
Gla-dir Copper Mines suing the Trust under the guarantee given upon 
these debentures by the late Elmore Copper Companies. The progress of 
these matters before the Court was, however, зо slow, that, by mutual arrange- 
ment, they have been referred by the Judge to Mr. Cohen, K.C., as special 
referee. ‘he preparation of the accounts has been somewhat delayed in the 
hope that Mr. Cohen's decision should be received and given effect to. In this 
the directors have been disappointed, but it is possible that something may 
be known by the date of the meeting of shareholders. It has been found that 
the present name of the company із гапег an awkward one for cominon use, 
being more after French than Knglish models; it is, therefore, proposed to 
alter it by a special resolution which will be submitted at the meeting of 
оов The name proposed to be adopted is The Leeds Copper Works, 
Limited." : 

As announced in the last report, the directors have had to defend an action 
brought by the Metallurgical Engineering Company in respect of the Elmore 
Rapid Process. The matter proved to be complicated with many other things 
of the past history of the old companies, and owing to the terms of the contracts 
entered into by them, it was impracticable to maintain the option over the 
Rapid Process without considerable disbursements, which, in the present 
state of our knowledge, would be purely speculative. On the other hand, there 
was A grave question whether the company had not incurred a certain amount 
of responsibility for the safe custody of the experimental plant supplied in ceon- 
nection with the process by the Metallurgical Engineering Syndicate, and if 
the action had been lost on these minor points we should have had to pay a 
certain proportion of costs also; so that when by the good offices of a mutual 
friend a compromise was proposed costing us only £750, the directors decided 
to accept it rather than continue the litigation. The board the more willingly 
agreed to the suggestion conveyed to them because it implied a restoration of 
friendly relations with the Messrs. Elmore, with whom, as directors of the 
Metallurgical Engineering Company, the position has been somewhat acutely 
strained. Asa result of these better relations, it is hoped that an arrangement 
will be come to with the Glasdir Copper Mines, chietly represented by the 
Messrs. Elmore, by which this company's interests will be safezuarded, and the 
mine, which has been in the hands of a reveiver for some months, will be set on 
& paying basis. 


In the course of his speech the CHAIRMAN said that any award 
that Mr. Cohen, K C., might give involving further payment by 
this company would have to be treated in the balance-sheet as part 
of the purchase price. The directors believed that such items as 
might be given against them would be only of trifling amount, but 
the matters at issue involved more than £12,000 of claims by the 
vendors, which the directors repudiated. The sum which they had 
paid in compromise of the action with the Metallurgica] Engineering 
Syndicate had been placed to the same account, as their liability 
there was a consequence of former engagements entered into. After 
referring to the accounts, the speaker said that the company had 
been upon a commercial scale and basis since the month of January, 
gradually increasing the output and extending the connections. 
The new works were better arranged, they worked much more econo- 
mically, and produced a copper as good as the original Dives works. 
At the present moment their output was on the basis of 25 tons gross 
per week, but they were equal to a turnover of 60 tons. The 
Inspector of the Admiralty had tested and approved of their tubes, 
and for all general purposes they were placed upon the official list. 
For steam pipes, both on the Admiralty list and for the Mercantile 
Marine, they had still to await the Board of Trade teste, which 
began a fortnight ago, and ought to be concluded before the end of 
this month. They hoped then to obtain an almost immediate 
augmentation of business, although in many cases they must be shut 
out until the end of the year, when yearly tenders came to be fixed. 
After referring in some detail to the changes in the management, 
the Chairman said that the copper market had got upon a more 
normal basis, and this was of great importance. The lower the price 
of the raw material the more demand there would be for the com- 
pany's wares, and the risk of carrying stock would also be very much 
reduced. As matters now stood there was more expectation of a 
rise in value than a further fall, but in any case tbe fluctuations can- 
not be of so serious moment as those of last year. Under the 
advice of their managers, they had decided to add a small plant for 
making brass tubes. The plant will be capable of turning out about 
80 tons & month, and will greatly facilitate taking orders from 
firms who require supplies both of copper and brass goods. 

Mr. А. DEMMLER seconded the motion, ара it was adopted. 


Cuba Submarine Telegraph Company. 


THE sixty-first half-yearly meeting of the shareholders of this com- 
pany was held on Wednesday last week at the oftices of the com- 
pany, 58, Old Broad Street, E.C., Mr. Charles W. Parish (chairman) 
presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that, 
with regard to the traffic of the company for the past half-year, he 
would like to call their attention to the comparative statements for 
the years 1000 and 1901. The receipts from the traffic for the year 


1900 amounted to £22,081, and in 1901 they gave a total of £19,251. 
That reduction was due to the local rates having been lower in May, 
1900, and which had made comparison in the accounts uscless 
during the first six months of 1900 and 1901. In reviewing the 
last six months of 1901 with those of 1900, they had been working 
under practically the same conditions, and he was glad to point out 
that from July to December of 1901, the amount of traffic receipts 
was £9,270, as against £8 903 for the same period of 1900, being an 
increase of £367, which, although not a very important amount, 
was a satisfactory sign. Adding to the £9,270 received in traffic 
receipts for the last half of 1901 the £2,093 received as interest on 
investments, &c., they had a total of £11,363 to deal with. While 
their expenses for the past half year had been £5,334, those 
in the second half of 1900 were £5,502, or an increase of 
£168, which was, he thought, a very small variation on such 
a large business, and really confirmed the opinion expressed 
by him before, that they had no elasticity in the accounts 
to cut down or economise upon. Both in Cuba and in London the 
officials of the company thoroughly understood that they had to 
work as economically as possible, which he was sure they did in every 
respect. As regarded the dividends, the preference shares absorbed 
£3,000, and they proposed to pay 4 per cent. onthe ordinary shares, 
which would need £2,300, and would carry forward £4,590 to the 
next half year’s accounts ascompared with £4,761 brought forward 
from June, 1901. It was satisfactory to learn that the broken cable 
which the company had between Cape-Cruz—Santiago section of the 
Manzanillo—Santiago cable bad been successfully repaired. They 
bad hired a steamer, the Newington, for the purpose, which went 
out under the superintendence of Mr. Keith. The cable was found 
to be broken in very deep water, and considerable skill was required 
to repair the damage. He was glad to say that Mr. Keith was able 
to telegraph to them on March last that the cable was in good work- 
ing order. Тһе cost of the hiring of the steamer and the cable used 
would not fall far short of £6,000 or £7,000, which amount they 
would meet out of the reserve fund. Of course, they were aware 
that the reserve fund was accumulated for that very purpose, and 
they had, therefore, to be thankful that they had that fund to call 
upon in those emergencies. He regretted to state that the com- 
pany had been unable to report the settlement of the claim for the 
damage done to their cables during the South American war, but it 
was understood that the Bill respecting the same was now 
pending in the House of Representatives, and the Foreign 
Office had been helping them as much as possible in the 
matter. He would read to them the last communication 
they had received from the Foreign Office on the matter, which was 
dated April 10th, 1902. It was addressed to the secretary as 
follows: —“ Dear Sir, — With reference to my letter of the 12th ult. 
relative to the claims of your company against the United States 
Government, I am directed by the Marquis of Lansdow ne to inform 
you that his Lordship has now received a dispatch from the 
Ambassador at Washington, stating that the note which his 
Excellency addressed to the United States Government on 
December 26tb, 1900, on the subject, is still unanswered. Mr. Hay 
has, however, promised to press for action on the Bill now pending 
in the House of Representatives for granting reimbursements for 
the expense incurred by your company in repairing their cables. 
As regards the question of arrears of subsidy, Lord Pauncefote is of 
opinion that it would be useless to take further action in the matter 
until the change of Government in Cuba has been effected, the date 
of which has now been fixed for May 20th.—I am, Sir, your humble 
servant, Е. H. Villiers." It was, he thought, rather annoying that this 
unsettled claim went as far back as 1808, but they must remember 
that the United States Government had had a considerable task to 
deal with in Cuba, and they could only hope their claim would be 
settled now as quickly as possible, for it was believed that during 
this month the new Government came into operation in Cuba. As 
regarded the lawsuit between the West India Panama Company and 
themselves, he believed the Bill of the company in the House of 
Lords would come up for discussion next autumn. 

Mr. R. K. Gray seconded the motion. 

Replying to a shareholder, the CHAIRMAN said he thought the 
Marconi system was in such an early stage that it would not affect 
the company to a very large degree. 

The report was adopted. 


Telegraph Manufacturing Company. 


AN extraordinary general meeting of the above company was held 
last Friday at Liverpool to consider the proposal to amalgamate 
with the British Insulated Wire Co., Ltd. Mr. James Taylor 
(chairman of the company) presided. 

The solicitor read the agreement, dated April 25th, 1902, 
between the Telegraph Manufacturing Co. (the vendor) and the 
British Insulated Wire Co. (the purchaser) The vendor company 
agrees to sell, and the purchaser company to purchase the whole of 
the assets and undertaking of the vendor, except the sum of 
£12,354, which the vendor company retains. 'The purchaser is to 
pay to the vendor company the sum of £400,000, to be satisfied by 
the allotment to the vendor company or its nominees of 20,000 fully 
paid-up preference sbares of £5 each, and 30,000 fully paid-up 
ordinary shares of £5 each in the purchasing company. The sale 
takes effect as from December 31st last, and is to be completed on 
May 31st. The name of the purchaser company is to be changed 
into one embodying the distinctive features of the name of the two 
companies. 

The CHAIRMAN, in moving that the agreement be confirmed, said 
that it had been evident for some time to the directors that com- 
petition was increasing, and, therefore, the directors had come to 
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the conclusion it would be better to enter into partnership with a 
large firm doing this class of work rather than continue competi- 
tors, especially in view of the fact that two large companies in the 
south in a similar business were joining hands. The last four 
n onths showed a very substantial increase in the business of the 
British Insulated Wire Co., and with the prospect of better foreign 
trade the shares ought now to stand higher in the market. 
The resolution was carried unanimously.— Financial Times. 


South Wales Electrical Power Distribution Co.— 
Letters of allotment and regret- for the issue of 45,000 shares have 
been posted. 


TRAFFIC RECEIPTS. 


Blackburn согросацоп Tramways.—The receipts for the week ending May 
9th were £705; corresponding week last year, £701: increase, £4. Total 
to date, 212.076; corresponding period last year, £10,661; increase, £1,415. 
Miles of track open, 10. 


Blackpco] and Fleetwood Tramways.— The receipts for the week ending 
May 10th were 4392; corresponding week last year, £335; decrease, 
23. Total receipts to date, 24,578; corresponding period last year, £4,2¢5; 
increase, £293. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
May 9th were 24,108; corresponding period last year, £4,305; decrease, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending May 2nd :— 


er re — ͤ — 


| Comparison No. 


Ww - . ES 
Company. Amount 999 прек of | 
| ol last year. weeks. Amount. Inc. or Dec. 
| £ (ee E -£ 
Devonport* .. . 838 | — — 17 6,720 — 
Dudley- Stourbridge 681 65 — 17 11,417 — 
Gateshead* .. " 6822 — — 17 11,161 — 
Greenock-Pt. Glasgow | 617 | 807 | — r 7,085 — 
Hartlepool... Vis 233 | 3883 — 17 3 481 — 
Kidderminster 88 106 9 — 17 1,726 — 
Merthyr} i» as 101 — 57 17: 8,332 428 
Middleton* .. .. 281 — = F 1,587 Es 
Oldham - At hto x 514 88 — 17 8,229 — 
Poole: 245 — | 1, 5,619 — 
Potteries os .. | 1,476 110 — 17 24,066 — 
Soutbport 228 101 — | 174 | 92,860 = 
South Staffordshire} 769 41 — 123 14,753 — 
Swansea 8 55 494 23 — [17 7,198 — 
Taunton* AN 805 56 — — 173 961 — 
Tynemouth$ "ENDE 59 — 17 3,420 5 
olverhampton Dist. 159 109 — , v 2,342 — 
| 


Fot in operation last year. t Partly steam. t Comparison from April 
5th only. $ Comparison from March 18th only. 


Central London Railway.—The receipts for the week ending May 10th were 
£7,088; corresponding week last year, £6,514; increase, £574. Total 
receipts to date, £126,884; corresponding period last year, £117,688; in- 
crease, £9,346. Miles open, 6. 


City and South London Railway.—The recep for the week ending 
May llth were £8,050; corresponding week last year, £2,022; increase, 
£1,028. Total receipts to date (19 weeks), £56,507; corresponding period last 
year, £87,858; increase, £18,019. Miles open, 61; last year, 43. 


Dover Corporation Tramways. — The receipts for the week ending May 
10th were £182 4s. 44d.; corresponding week last year, £197 бв. 84а. ; de- 
crease, £15 2s. 4d. Total to date, £3,371 4s. 7d.; corresponding period 
last year, £3,286 Os. Od.; increase, £103 4s. 7d. Miles of track open, 8. 
Car miles run, 1902, 5,130; 1901, 5,061. Number of cars, 1902, 11; 1901, 11. 


Dublin United Tramways Company.—The receipt» for the week ending May 
9th were as follows:—D.U.T. Co., £8,669 2s. 10d. ; D.. D. Co. £807 188. 64. ; 
total, £4,477 Is. 4d.; corresponding week last year— D. U. T. Co., £3,528 

ls. 11d.; D. S. D. Co., £779 98. 2d.; total, £4,802 lis. Id.; increase, £174 

103. 33.; aggregate to date, £76,899 108. 11d.; last year, 278,268 28. 9d.; 

increase, £3,636 8s. 2d. Mileage worked, 46. 


East Ham Tramway?.— Тһе receipts for week ending May 10th, were £401 03. 9d.; 
total to date, £16,607 2s. 94d. Started running June 22nd, 1901. Car miles 
run, 10,940. Number of cars, 18; miles open, 5. 


Glasgow Corporation Tramways.—For week ending May 3rd, £11,686 10s. 7d., 
compared with £11,756 88. 1d. for same period in previous year. For week 
May 10th, £11,711 16s. £d., compared with £10,691 ~s. 9d. for same period in 
previous year. Aggregate since June Ist, 1901, £577,441, compared with 
£452,557 for corresponding period in previous year. | 


Liverpool Overhead Railway. — The receipts for the week ending May | 


llth were £1,419; corresponding week last year, 21,616; decrease, £197. 
Total to date £26,657; corresponding period last year, £29,167; decrease, 
£2,510. Miles open, 6 miles 67 obains. 


STOCKS AND SHARES. 


Wednesday Evening. 

PROTRACTED watching for peace, and the proximity of the Whitsun 
holidays, are adverse factors to making of business in most of the 
Stock Exchange markets, but the electrical supply section acknow- 
ledges no lack of trade, and telegraph descriptions are fairly active. 
In the home railway market, too, there is considerably more inte- 
rest taken in the electrical schemes, which press so thickly on all 
sides, than there is in steam stocks, and it is thought the time may 
not be far distant when a separate department will bave to be 
formed for dealing in light railways alone. Of course, while the 
proposals are before the various Committees, there cannot be much 
financial activity ; but as soon as what are left of them emerge 
from their trying ordeal, a lively time is anticipated. 


The awful catastrophes in Martinique and St. Vincent have 
caused no change in that portion of the telegraph market devoted to 
West Indian specialities. West India and Panama Ordinary shares can 
hardly fall much lower than they already are, but t e Preferences are 
immobile, the first Preference maintaining its advance of last 
week, while the Debentures are even up one point. The loss of the 
company’s repairing ship Groppler is regarded as the most serious 
loss sustained by the West India and Panama Co., but the impression 
is that she was insured. Western Telegraphs are also unaltered, and 
the French company's issues command no market in Capel Court. 
The steadiness of this group has excited some surprise, which is all 
the more freely expressed from the general dalness of telegraph 
securities as a whole. Eastern Ordinary, for instance, has lost 
another three points, and is down to 120, at wbich price the return 
to an investor is only a shade under 6 per cent, taking the usual 
7 per cent. dividend of the company as a basis of calculation. 
Eastern Extensions, however, are comparatively hard at 123 e 
dividend and bonus, so that the price is but little short of 10 per 
cent. above tbat of Eastern Ordinary. A trifling irregularity is 
shown in the senior securities of the Eastern division, but the 
changes are very insignificant. Indo-European, although ez divi- 
dend, show no change. 

Anglo-American Preferred has slid back a little, losing its gain of 
last week, but the other trans-Atlantic sbocks call for no comment. 

Further strength in City and South London stock is the 
feature amongst electrical railway descriptions. The Ordinary has 
advanced to 73, and already forecasts of the probable dividend are 
being circulated. Some tell us that 34 per cent. will be paid, 
against the 12 distributed for the first half of 1901. The estimate 
seems distinctly overdrawn, and if the company declares 23 to 3 
per cent. there will be much satisfaction. Its 1891 Preference 
stock stands at 130, the 1896 at 1254, and that issued last year is 
quoted about 122, but the dealers do not bid more than 120. This 
last named stock is still largely held by those who took it up at 
112 not so very long ago, and the market is somewhat timid in 
raising the price less it should be saddled with more than it 
wants. Otherwise with the excellent results being secured by the 
line, the 1901 Preference would look inviting at anywhere about ite 
current quotation. І 


Great Northern and City Preferred Ordinary shares 'stick at 51, 
despite the permission for tbe company to extend its line into 
Lothbury, the heart of the City. Metropolitan District stockholders 
are still perturbed at the prospect of the L.C.C. trams on the Em- 
bankment, but the stock is fairly firm at 324, although Sir J. Wolfe 
Barry hinted that more money might be wanted for strengthening 
ihe tunnels if heavy cars are to run along the Embankment and 
over the District's subterranean lines. East London stock at 7j is 
indulging in its annual flutter, and London Tilbury stock is im- 
proviog on the sugges! ions for electrification. Metropolitan keeps 
at about 81. Waterloo and City is unchanged at 925. A hard and 
&dvancing market is London United Tramways new Debenture st 
105, the provisional certificates being called 54, and investors are 


appreciating the good security which this stock offera. The Prefer- 


ence, however, are } easier. British Electric Tractions are 14; in 
smalllots some 2,000 shares have changed hands within the past 
fortnight, and an increase of 1 per cent. inthe next dividend is not 
improbable. Westinghouse Debenture is 2 better at par, the Pre- 
ference at 54 and the Ordinary at 6} keep merely steady. Natur- 
ally there are rumours afluat as to Mr. J. P. Morgan “ buying- 
up" the Westinghouse Company: the yarn was bound to come in 
connection with the reported negotiations over the Manchester Ship 
Canal and Trafford Park Estates. 


New General Tractions are still miserably weak on the report 
issued the other day. That lamentable document was glossed over 
as favourably as might be at Monday's meeting, and further criti- 
cism upon the balance sheet would probably be supererogatory. 
The Ordinary shares are nominally £2 to £3 apiece, the 6 per 
cent. Preferences are 4, and the 5 per cent. Debentures are a couple 
of points below par. Calcutta Tramways are a little easier upon 
the issue of new shares, and Calcutta Electric Supply have 
sympathised to a small extent. Cape Electrics, however, are good 
at 24, and Anglo-Argentines have strengthened to 44. 

Metropolitans remain an active feature in the Supply market, and 
have added another 10s. to their quotation. The eagerly-awaited 
award of the Marylebone arbitrators should be out within the next 
three or four weeks. Brush shares are steady to good, upon the 
passing round of a tip anent the recent fall having been overdoue. 
Edmundson's are in request, and so are South London, although 
there is no change to report in the nominal price of either. 

Orientals, in the Telephone market, are ex dividend, but keep 
at £1. Telegraph Manufacturing has receded 103. upon deduction 
of the dividend, and the amalgamation has had no effect eithet 
upon these or British Insulated Wire shares, 
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Block Closing pases done 
Present Dividends for Coste 
dune: NAME, Share.“ the last shree years. понов Far athe "Me rr 
1900. | 1900. | 1901. Highest, | Lowest. 
82,800 | African Direct Telegraph, 4 % Debe. — | 100 a 99 —108 99 —103 |... |... 
25, 000 | Amason Telegraph Co.’s shares, Nos. 1 to 25, 000 . ..| 10 T 34— 43 | 34— 44 ies - 
119, 700 Amason Telegraph 5 95 Debs., Nos. 1 to 1,250 Red. 100 " 70 — 80 | 70 — 80 cT ivi 
804,720 Anglo-American Telegraph ees vee ... |Btock| 73/6 | 8% 61s. | 44 — 47 | 44 — 47 44 - 
8,097,640 Do. do. 69, Free.. . . Stock 695,16 F 623,89 — 91 |88 —90 | 898 883 
8,097,640 Do. do. Deferred - - . Stock EI 78. 58. 28. 7 — 73 7 — 71 71 71 
445 000 | Chili Telephone, Nos. 1 to 44,000  ... - vee T 5 | 4 5% 3 4 3 4 3i T 
13,933,900$ Commercial Oable $100 8 ee 50 —160 150 —160 ace 00% 
1,741,029 Ро. до. Bterling 500 year & Deb. Btock Red. Stock - . [93 — 96 93 — 96 94 e 
16,000 Ouba Telegraph eee vee eee eee eee 10 7 % ee . 4 — b 4 == 5x 
Do. 10 y ^ Pref. eee eae eee oe . 10 eee vee ove 19 — 14 124 — 131d 124 . 
12,931 Direct Bpanish Telegraph е өөө eee eee y 514 96 4 95 ee 24 == 33 2$ — 94 eee еее 
6, Do. do. 10 Cum. Pref. see ves se 5 II. TII ee 84 — 93 84— 93 . Т 
80,0002 Do. do. 4% Debs. #09 ees [ID TD eee eee 98 —102 % 99 —102 . eve 
60,7101 Direct United States Cable ... 3395 | 9196 e 94— 103 91— 103 - às 
101,800] { Pireot Wost India Oablo, 4 L3 es Em 10| ... |... |. |99 —102 99 10. |... |... 
4,000,000 | Hastern Telegraph, Ord Во + Stock 7 % 7 % 120 —133 [117 —127 |122 1173 
1,930,807 Do. Pref. Btock eee eee 100 eee eee eee 83 == 86 84 — 87 862 oon 
1,482, 2687 Do. rg Mort. Deb. Stock Red. Stock in .. |07 —111 |106 —110 xd| 169 | 1063 
$00,000 | Eastern Extension, Aastra lanin; R „| 1017951795 7 Ф | 124— 134 | 12 — 13 13 123 
820,000] Do 4 % Dab. Btock 10 " AIV. ов —113 107 —112 |111 1083 
Eastern and Bowth African Telegraph, 4 % Mort. Deb. Е Иб 
800,0007 NE 000 red Do») 100 | 54% | ... 98 —101 | 99 —102 Ри 
200, 000% Do. 4 % Beg. Mt. Debs. (Mauritius Sub.) 1—8, 000 25 | ... .. 100 —108 J 99 —162 "p 
180,227 Globe Telegraph and Trust. ci wee ses „| 10 | 5125 | 55% б 8— 9 8 — 9 813| 81 
180,042 Do. do. 6 % Pref |. _... 10% ы] 124-- 133 | 195 — 134 | 1213 123 
150,000 "iion din ns qr С pe ü M 15% „ 26 - 28 26 — 28 2772. 
an я Ist Mort. ' , _ 
76,000 {= d en 100 | .. | 99 -103 99 – 103 
17,000 European Telegra 25 10 Y 10 V 1 37 — 41 |37 — 41xd js 
100,0007| London Platino-Brasilian Telegraph, 6 Y Debs. . oo | 100 | ... ; .. |100 —104 |100 — 104 - 
, tevideo Tel hone, и Nos. 1 to 72,680 .. 1 23 ee eee m i— $ 08 
86,492 Do. . 8 9 Pref, Nos. 1 to 86,492 | 15 ns deos doi d PS |... |... 
983,333 | National al Telephone, Pref. Stock 1005 5 |5 95 — 99 | 95 — 99 974 | 96 
200, Pref. shares eee eve sao eee 2 ecc 33 38 34— 3g 33 — 38 eee TI 
1,966,667 De Def. Stock e . 100. 60 64 xd 56 — 60 55 — 59 553 
15, 000 Do. 6 Саш. lst Pref. eae eee eee 10 6 6 6 % 12 "T 14 12 т 14 124 see 
15,000 Do. 6 % Oum. 2nd Pref. ... А А 10 | 6 6 6 12 — 14 12 — 14 cas ese 
250,000 Do. 5 Y Non-cum. $га Pref., 1 to 250,000 5 | 5 5 5 4$— 53 4i— 54 - M 
$,000,0007 Do. 33 255 Bed. - * Stock 83 9% 34 04 — 97 94 — 97 953 | 94 
500,0007 Do. 4 b. Btock eee eos 100 eee 4 4 103 — 107 103 —107 1044 1033 
171,504 | Oriental Telephone and lec. Nos. 1 to 171,504, fully paid | „ H— та н-т. |. 
100,000 Pacific and European Tel., 4 1% Guar. Debs, 1 to 1,000 .. | 100 „, no | „ | 99 —102 | 99 —103 фи 
11,899 Reuter’s... ee 0 #00 ees 8 |5 96 b y^ . 7— 8 7— 8 eee eee 
8,303 Submarine Cables Trast eee 00 eon 00 [IIO Cert. ove sos | 110 —120 119 —125 ee eee 
58,000 | United River Plate Telephone ... 5|79, |. .- а-ы | 4— 5 . . 
40,000 Do. do. 5 V Oum. pret. Nos. 1—40,000 5 oon oe ° 44— 5 44— 5 00е IIO 
179,947; Do. do. 5 % Debs. 00е eee eee Stock eee ee ee 103 —1C6 103 —106 oe eos 
165,600 | West African Telegraph, 5 95 Debs.... eus - ee | 100 | ... T" i 99 —102 99 —102 T ss 
80,008 West Coast of America, 08. 1—30,000 and 58,001—53,008 21 eve eee — i == cee 0 
150,000; Do. do. 4 y ^ Debs., 1—1, 207.99 by Bras. Bub. Tel. 100 0 ee 99 —102 99 —102 T eee 
75,0002 i ° Debs. ud geries, 1906 [III 100 eee 000 ove 102 —105. 102 —105 ee [IINE 
848,7771 do. Deb. Btock Bed. [III eee 100 eee Ty) 99 —102 99 —102 . [IIl 
88,821 | West Indis and 8 Telegraph © see | 10) &% | gv А — 1— 1 § 4 
84,563 Do. do. do. 6 Cum. Int Pref. [II 10 eee cee 53 TE 63 = 6 eee 
4,669 Do. do, do. 6 % Oum. 2nd Pref... | 10 | ... - 94 — 4 9$ - 4i 
80,0003 do. do. 5 N. Debs.. Nos. 1 to 1.800 | 100 es “ae 100 —103 |101 —104 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 1 e ses i— 2 — e. T 
100,000 Do. 44 * 1st Deb. Stock, Prov. Certs. | 100 - 100 —104  |100 —104 . T 
19.661 | Brompton & Kensington Elec. Lt. Bap., Ord., 10110197601 | 5 6 M 6 8 % 9— 93 | 9— 9 | wn 
20,000 Do. do. 7 y^ Cum. Pref.... 0 eee ee — 93 9 pud 94 . ees 
50,000 Озы Orom ene Btrand Е Suppl se ses 59 9 V 10 Ф| 9 — 10 9 — 10 |... ios 
50, 000 do. Pref. 5 coe eee vee 54 = 5$ 54— 58 545, E$ 
p А nm MK " do ax Deb Btodb Вей. | 100 | — "A 10 —107 105 —107 Me: 
000 ity piy, Ord. 5 6 * | 53% | 4 51 — B s pp dun 
Do. b Deb. Stock Red. ie ves . |110 —118 110 — 113 1123 | 112 
Ed City of London — Lighting, б 40,001—110,579... 10 4 * 0 ® 5 8 — 9 |8— 3 
000 Do. ч Саш. Pret., 1 to 40,000 . 10 6 6 vc 12 — 13 12 — 13 eee eee 
400,000] Do. Deb. Btock, Scrip. (ise. at £118) ‘all paid aug Е .. |123 —128 123 —128 i 98 
200,000 Do. as 2nd Deb. Stock, Prov. Certs., all paid | 100 Р * |103 —106 |103 —106 i ч 
40,000 Mir d of xo & Brush Prov. 7 c А ‚Ота. 1—40,000 | 10 | 4 4 4%|8— 9 8— 9 5 гат 
$0,000 do. 1 10 6 6 4. | 12 — 13 12 — 13 T ss 
400,0001| De a ; Deb. Stock, pute Daria (all paid) Rd.. 07 —110 107 10 |... | 
35,500 | Edmundson's Elec. Corp, Ord. Shares... 5/6979 .. | 64— 62 | 69à—- 62 6% . 
20,000 m А 6 y А Cum. Pref. see eee eee ese eee 6 — € 6 — 63 eee 600 
41800 * Р Bright pidge Ble ri at am Stock. -. | 100 i aes .. [107—110 |107 —11) 109 ees 
1, вый an ts ectric, es 5 11 12 10 10 — 11 10 — 11 * ves 
90,000 do. 4 J Deb. Btock Stock E» шы и с ii 
110,000 Тад Electric Supply барсан, Limited, Оа ... 8 isi 11— 12 11— 12 vet 
49,840 Do. do. 69, Pref. | 5| | — 4 — 4 | 4— 4} аз 
250,000 do. do. 4% 1s Mt. Db. Stock Rd. Stock.. .. 95 —100 | 95 - 100 | 
98,769 Metropolitan Electrio Supply, 101 to 62,500... 10 5 X 6 % | Gay | 153— 164 |16 — 17 | 17 | 16 
220,000} . Do. M e nt geli Btock T e " .. 111 —115 [111 —115 = "T 
250,0007 Do. 94 Mort. Deb. Btock Bed. . eos Stock II ses eee 97 —100 97 = 100 984 
8,652 | Notting Hill Electric Lighting - - 10 | 7 7 6 7 14 — 15 14 — 15 
000 | Bt. James g and Pall Mall Electrio Light, Ord. 5 144€ 1449) (149% | 144— 154 | 144— 153 | 147 
20,000 Ро. do. 7 % Pref, 20,081 to 40080 5 7 $7 © 7 X, 8§— of | 8à- 93 
150,000} Do. do. 83 Deb. Btook Bed. eee 100 tes . IT. 98 —101 98 — 101 eee 
12,000 Smithfield Market Elect. Bapply, | vee eee eee 5 ee ° cee 11 — 21 1? = 21 TD 
50,0007 Do. do. eee eee 100 eee oe eee 80 — 90 80 E 90 ITE 
65,000 Bouth London Electricity Sup у eee eee eee 5 eee _ өз» eee 2 — 34 ‚2 Е 31 94! 
100,518 | Westminster Blectric Bupply, Ord. e. 1 5 s' 11049 1049 11 — 12 |11— 10 | и 
/1 Union eee овой all aren are fully реи, i Dividends Nis gaterved MAIS а колы нтте а ар 
e 
marked § are (ст э Year eonsising о! the latior of оце reer and the 019 part ef the next 
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SHARE LIST OF ELECTRICAL COMPANIES.- Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


„FFF. T Stock; — losing — Closing Business tees 
Present Dividends for 
foe, sn: site| thoat azoo yrs, | Quotation | Quotation | work wiat, 
U 1899. 1900. 1901. Highest Iwan 
20,000 | British Aluminium 7% Cum. Pref... — .. „j ⁰⁵ͤ » NT ul. 
900, 0007 Do. do. 5% 1st Mort. ais Btock Red. eee [Stock]... on „ | €6 — 90 ха! 86 — 90 "WE per 
62,074 | British Electric e - i — aol В 3 % 9 | | 184— 144 133 — 144 14 | 13 
90,000 Do. do. w 1 M We d aan ҮТ ASE үт шет ж La 
600,0007 Do. do. ded Debenture Stock ... |Stock .. |124 —197 [124—197 128 
70, 000 British Insulated Wire Ora. .. eee ser see 5 20 [4 15 `% 10 % 8 — 9 xd 8 — 9 ... eee 
70, 000 Do. do. Cum. Pref. [III eee eer 5 eee eee see 51— 5$ 51— 52 tès ees 
50, 000 |4 Browett, Lindley & со 1899), "P ose a | S „ | 188. to 15s. | 13s. to 158. | ... | .. 
50,000 |T 6% Cum. Frei. £1] .. 6 .. 116/6 to 17/0 | 16/6 to 17/0 | .. | .. 
105, 731 Brush Elecl. Enging., ‘Ord., 1 to 105,731 .. 805 бе 2 is 5 Nil i— 1 i— 1} А e 
150, 000 Do. do.  Non-cum. 6 95 Pref. . es Ре 2 6 3%|14- 1 11— 2 IN. 
125, 0007 Do. do. 43 95 Perp. Deb. Btock ace w+» |Btock| ... - *. |101 —104 |101 —104 ud E o 
125, 0007 Do. do. 43 95 Perp. 2nd Deb. Stock еа ao ыз „% | OF —100 95 —100 m 
30,000 Callender's Oable Construction shares, Nos. 1—930,000 ... 5 15 Y 15 Ф| _ | 17 — 18 17 — 18 HE s 
40,000 Do. do. 5 95 Cum. Prei. "V We rg -— eoe 54— 6 54— 6 6| 5 
90,0007 Do. do. 44 % 1st Mort. Deb. Btock Red we. [Stock] ... саз ee 1111 —115 111 —115 vs T 
1,969,800 V London Railway, Ord. Stock ма (us „Stock ... ii 4 951103 —106 103 —106 1054 | 1044 
440,100 Do. do. `4 y^ Pref. Stock .. tee eee Stock eee eee 4 103 —106 103 —106 105$ oe 
440,100 Do. | do. Def. do. eee ees eee Stock eee eee E % 100 —103 100 — 103. s., se 
855,000 | City and South London Railway  ... 00 - Stock 17%] 14%] 2 Ф| 70 — 72 72 — 74 734 | 7H 


54,000 | Crompton & Oo., Nos. 1 to 54,00... .. 3 73$ 8 | S— 34 | 3— 33 


` 5 Ф 1st Мон. Reg. Debs., 1 to 900 of a 
100,0007 £100, and 901 to 11,000 of £50 red tere [III eee II 103 —108 % 03 108 % ** 
99,261 Edison & Swan Utd. El. Lgt., A" shares, £3 pd. 1 to 99,261 5| 6 21 е i— 8 i— 8 “шш 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5| 6 24 “ie 2— 3 2— 3 ce Y 
844,023! Do. do. do. 4 95 Deb. Stock Red .. | 100 өөө - T" 75 — 80 75 — 80 e bw 
100,0007 Do. do. 5% 2nd Deb. еа ee all pd. 100 pos - T 82 — 87 82 — 87 we ae 
112,100 | Electric Construction, 1 to 112,100 ... - 3| 69i 095 s 14— 12 14— 1 "VE nm 
31,390 Do. do. 7 Cum. Pref., 1 to 31, 390... - 2 eee өөө ave 24— 3 21— 3 
182,5007 Do. do. 4 Perp. Ist Mort. Deb. Stock eee Stock eer eee eee 97 —101 97 —101 T m 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... bee oon 10 ove bas evi 9#— 10} 92— 10} 10 | м 
150,000 Do. do. 4 Mort. Deb. eee eee eee Stock ee 98 —101 98 — 101 vee eee 
85,000 | Henley’s (W. p Telegraph Pan e cos oes vee 5 15% a0 | * 20 LE 17 — 18 17 — 18 "M EFT 
85,000 Do. 44 Y Pref. 5 "mi 44 54— 6 54— 6 „ ] e 
50,0007 Do. ^ ^x 44 Mort. Deb. Stock. Stock eee 11 —115 111 —115 ... D 
50,000 | India-Rabber, Gutta-Percha and Tr Works 10 10 '% 10 9 e |21 — 22 21 — 22 8 
900, 0002 Do. do. do. 4 % 1st Mort. ims coe oe | 100 ace — iua 99 —102 99 —102 e 
87,500 tLiverpool 9 Railway, Ord. .. eee oe | 20 | - 82% 3% 14% 1 5 43— 5 — 
7, 500 Parker (Thomas), Limited, Ord., Nos. 1 to т, 500 ... ac 1 29 |. ou - 101 — 164 | 154—164 - 
§Rosling, Appleby & Fynn 6 Cum. Pref. . es wel wE зн 19/0 to 20/0 = 
37,850 | Telegraph BY goa and Maintenance ... s. | 12 | 15 1727 20 `% 34 — 37 34 — 37 e 
150, ,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 „‚ | 100 isi * |103 —106 103 —106 FM ^ 
95, 000 | Telegraph Manufacturing, "cd Nos. 1 to 25,000 ... - 5 | 12 12 * „ 103— 111 10 — 11d 
20,000 Do. do. 5 Ф Cm. Ри. Nos. 1 to 20,000.. 5 54— А; 51— 6 — ШР 
540,0007 Waterloo and City Railway, Ord. Stock... - 3 * 3 `% 91 — ж 91 — 94 e 
1 Quotations on Liverpool Stock Exchange. t Unless otherwise 3 all shares are fully paid. From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY „ eee 
dated Telephone Con a wr 
ot — N A етее and Maintenance, iri% en. EPA and ауе Electric M N ), 945 
* From Bu wingbem Share Lift 4$ Frem Mancbester Sbare List. Bapk rate of Ure PAR 8 per cent. February 6.1002 __ 
MARKET QUOTATIONS, Wednesday, May 14th. 


This week. Last week. | Ino, or Deo, METALS, &. (eontinued.) This week. Last week. Ine. ot Der. 


— — — — — ————— —— —ä— äaä— — 


CHEMICALS, &o. 


a Acid, S алаи . B per сиё, s 5/ ee 9 Copper Sheet ee .. ee per ton £69 £69 oe 
a . per ew. . ee g " ee . ee per ton £69 £69 xs 
ü x Orale à +» рег owt, 820 ee „  Electrolytic) Pars .. per ton £63 L 
G n Sulphuric .. ee .. рег owt, 5/6 | 5/6 e " " Sheets . per ton £75 £75 „ 
a Ammoniac, Bal . per owt, 42. 42. Ss @ 8 ü Rod .. per ton £68 £68 z 
в Ammonia, Muriate (crystal) .. per ton | 48810 £88 10 m 2 и и Н.О. Wire per lb. 8d. Sd. ^ 
.. per ton £80 £80 ie f Ebonite Rod..  .. « per lb. 8/- 8/- L 
= Bleachin powder T per ton £17 £1 ee / „* Bheet oe ee per lb 5/- 5 " 
a Pv eof Carbon . per ton £15 £15 oe n German Silver Wire co «е der lb. 5 15 Z 
a Bora e» 1 per ton £18 £18 ee h Gutta-percha fine .. ee per lb. . 8/. 
4 Bonsole — ) ee „ per gal, LIE 7/- ee h India-rubber, Para fine .. e+ per lb. 8/1 © 45 8/1 to 8/14 “ 
e eo per gal. 5/6 5/6 85 (Iron, Charcoal Sheets .. .. per ton £18 " 
Copper MIR es per ton 419 £19 4 n Pig (Cleveland warrants).. per ton 48063 48,5 14d. ine, 
Nitrate . per ton £24 £24 $5 ur Y бе according to sise per ton From £11 | From #11 “ 
a n White Вораг .. . per ton £81 £81 ee R Dado eavy. .. per ton 47/6 to 60/- | 47/6 to 50j- 
a м * себи Me FENCE per са = P x ae ec t u Wire, galvanized No.8 .. per ton j 5 A 2 1 " 
: е by a p эз т gal. | х 
Naphtha, Solvent (90% at160°O). ber ral | 5/6 5/6 g Lead, English Ingo — .. . per ton f io gig | to £12 | 
a Po h,Bichromate,in casks.. рег lb, Bd. Bd, ec f n n . Bheet ee „ per ton £18 £19 10 | Its dee. 
а „ Caustic (75/8096) .. рег ton £94 £24 ee т Manganin Wire No. 28 .. per lb. 8j- 8;- * 
a „ Bisulphate  .. per ton £85 £85 88 g Mercury о „% ов: % DOEDOM| £O iU £8 15 ^ 
aBhellgo .. .. рег owt, 115/- 120j- 5s. dec. d Mica (in original cases), small .. per lb, | Bd.to9d. | 8d. 20 9d. e 
a Bulphate of "Magnesia .. per ton £4 10 £4 10 i» d n " " modium per lb, | 19 09/9 | 1/9 to 2/9 “ 
a Bulphur, Sublimed Flowers . .. per ton £6 6 £6 5 ка S ts per lb, | 8/8 бо 7/8 | 8/8 to 7/8 " 
2 2 Pec Rum vá per ton | £5 10 £5 10 " p ко Вгопке Pio cast castings per Ib, |11jd.to 1/2 |l1àd.t0 1/2 . 
Lom .. per ton £5 £5 ec p rolled — B per Ib. I/ to 1/8 - to 1/8 . 
а Beda, Caustic (white 10%) .. perion | £10 15 £10 15 s р „ Sirip& per Ib. mig Elan - 
a  Orystale .. per ton £8 £8 ое oPlatipum .. .. er ox. £4 1 £41 „ 
а Biobromais, casks — .. per Ib. 24d, 24d. T i Silicium Bronze Wire per lb, | 10d. to 1/- | 10d. to 1/- si 
Bteel, Magnet, noo'd'ng to dese'p'n per ton From £15 to £40 L 
METALS, &o. " in bars ee ee A А EU e 
4 ire. 
b Aluminium "pen in ton lots per ton £148 £148 ee d тш, block .. x е? co рег ton { £136 £132 | к 
b " in ton lots per ton £224 £224 T gw foil ee ee per lb. 1/6 14 Г 
b Bheet, x е lots рет е £191 £191 ee " » Wire, Nos.lt018 .. e. рег lb. 1,9 17 N. inc, 
p Babbitt’s metal ingo per 275 to £125 | £75 x £195 p White Anti- friction Metals — 
e (rolled meta! Pte 19") basis per 15. d. " White Ant” brand . рег ton £35 to £65 | £35 046 — 
e Tube (brased) .. .. per lb. d. d. Yarns, 2/102 Grey Cotion, ор ep'ls per Ib. 7d. 7d. „ 
98 „ (solid drawn)  .. per lb, та. (d. n f ea Fla „ per lb. d. 5d. e 
в Wire, basis с Фе. фе? iD: "d. "d. f „ Boly!0 tbe. Russian . per lb. 3 d. 41. и 
: Copper Tubes (brased) ee per lb Sad. а. j n 10 be, Russian, Man „„ per lb, 4:4. Aid. e 
(воа drawn) .. per ib. 9d. d. вә n 180 bs. Jute rove. per ton £10 26 £10 26 : 
н Coprer Bara (beet selected) .. per ton £69 £69 oe Zino, Bb^. (Vielle Monta ;ne bnd.) per:on| £22 10 £22 10 ‘ 


k Messrs. Morris Ashby, Limited. 


» The British Aluminium Co,, Ltd, m Messrs. W. T. Glover ё Co, Li 


Quotations WE ous ang oci rua Сы Quotations | 7 Messrs, James & Shakspeare. [Co., Ltd. tations 
8. hM Edward & Co. ssrs, P. 
upplied by | а Messrs. F. Wiggins & Sons. supplied by жк» кина gi n Me P. Ormiston Lid 


| Messrs. G. Boor & Co. 


|н -Rubber, G.-P. and Teleg. Works 


i Messrs, Bolling & Lone. supplied БУТ о Mess. T — Con i" 
j Messrs, Walter Н, Hindley & со, (> Jobnson, Мы 


e Messrs. Frederick Smith & Co, 
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INSTITUTION OP ELECTRICAL ENGINEERS. 


BOME NOTES ON POLYPHASE MACHINERY. 
By A. C. EBoRALL. 
(Paper read at. Manchester, March 25th, 1902.) 


(Continued from page 793.) 


Ix connection with the above remarks on parallel running and 
fly-wheel effecta, &c., the author thinks it might prove of interest 
to refer very briefly to a plant in which he has lately taken 
considerable interest, as there are several novel features connected 


n 
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With ite design amd operation. Fig. 7 shows the general arrange- 
ment ot a 600-н р. gas-driven three-phase generator, which runs 
perfectly in parallel with two steam-driven generators built by 
the same maker in the power station of a large Bohemian steel 
works. The gas engine is of the Cockerill type, baving two pairs 
of tandem cylinders, and two explosions per revolution; it ie 
supplied with gas (from the blast furnaces) having a heat value of 
about 2,000 calories, which is carefully cleaned before reaching the 
engine—one of the most important points connected with the 
ш operation of such plants, as far as the engine is concerned. 
55 speed of the set is 150 revolutions per minute, the frequency 
ó cycles, and the generator has its armature winding in two holes 
Per pole per phage, the pole-shoes being solid and cast with the 
steel pole-cores, 

The chief feat wres of interest in this plant аге the special 
Arrangements macke for putting it into parallel with the steam 
Benerators, and -for ensuring successful parallel running after- 
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N, 
N N 
S 


wards. In connection with this, it may be mentioned that the 
engine was delivered in two portions—one side, consisting of a pair 
of tandem cylinders, together with the generator, being delivered 
and set to work first. Under these conditions the cyclic irregu- 
larity of the combination was about 1 in 130 at full load (300 н.р.), 
but later on, when the other half of the engine was put to 
work, this decreased to about 1 in 200 at the full load of 600 H. p.; 
no difficulty whatever was found in operating the plant in 
parallel with the steam generators under the first-mentioned 
very severe conditions. 

When connecting the gas generator to the bus bars supplied 
by the steam generators, a choking coil and an artificial load 
are used. The latter does not consist of a resistance connected 
to the generator, but of a special eddy current brake“ acting on 
the fly-wheel, having a maximum braking effect of about 300 н.р. 

Fig. 8 gives the details of this arrange- 
СУ 


ment. For work of this character, an 
MUG 


necessity, as an unloaded gas generator 
cannot be brought up to speed and 
thrown on the bus bars—the brake in 
question absorbs only a trifling amount 
of energy from the direct current mains, 
requires no additional space, can be regu- 
lated with ease and accuracy, and is an 
excellent mechanical job. Both the brake 
and the choking coil are put out of use 
as soon as the gas generator is working 
on the load; the (three-phase) choking 
coil is adjustable, and its function is 
simply to limit the synchronising currents 
which occur during the adjustments. 
Fig. 9 gives the connections for the gas 
generator and for one steam generator, 
which require no further comment. 

The governors of the steam engines 
can be controlled from the switchboard 
by means of small three-phase motors, 
actuating the governor gear, and the speed 
of the steam engines can thus be com- 
pletely controlled by the switchboard 
attendant when the sets are running. A 
specia] point connected with the design 
of the generator driven by the gas 
engine is that the reaction of its 
armature is purposely arranged to be 
much higher than that of the armatures 
of the steam generators. Thus, on 
account of the pressure drop of the gas 
generator being, in comparison, con- 
siderably larger, the load on the latter 
remains nearly constant, the governors 
of the steam generators dealing with the 
variations of load—in fact, the regulation 
of the plant is performed by the steam 
engines. ` 

The kinetic energy of the revolving 
magnet wheel of the generator at the 
normal speed is 360 foot-tons, but as 
& total kinetic energy of 5,000 foot-tons 
is required, a separate fly-wheel is re- 

` quired to provide the large difference. 
The fly-wheel provided was made on 
the sBpot; it weighs 24 tons, the out- 
side diameter being 18 ft. The peripheral 
speed of the rim is thus about 8,560 ft. 
per minute at the normal speed, which 
is a value that only the best Siemens- 
Martin steel can safely stand; it is 
for this reason that the fly-wheel is 
made of this material throughout. 

The enormous fly-wheel effect of 5,070 
foot-tons required by the gas engine, in 
order that the cyclic irregularity already 
mentioned might not be exceeded, cor- 
responds approximately to the amount 
that would be required by a well-designed 
two-crank steam engine of 1,700 н.р. run- 
ning at the same spéed and having the 
same cyclic irregularity. It is clear 
that such a very large fly-wheel effect 
could not be put into the generator 
magnet wheel without seriously affecting the quality of the 
design of the generator, and as such values are & characteristic 

feature of large gas generators, separate fly-wheels are always 
arranged for in such plants, as already pointed out. 

The exciter for the gas generator described above is separately 
driven; this is a necessity in such cases, in order to prevent the 
variations in the exciting current that would take place if the 
exciters were direct coupled to the generators, which would affect 
the pressure regulation and perhaps the parallel running as well. 

This part of the paper may be concluded with a note on the 
method of specifying fly-wheel effects generally used in this 
country. The author ventures to suggest that a much more con- 
venient way might be found of expressing the fly-wheel effect than 
that usually employed (the kinetic energy in foot-tons), which 


artificial load of some sort is an absolute 


HEN 
VN 


А 
* The use of an eddy current brake for such а purpose was first 
proposed by Mr. Dettmar, of Hanover. 
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includes a speed term and the value of gravity. The dynamo con- 
stractor having to provide a certain fly-wheel effect in the magnet 
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wheel of his generator, the value of which is given to him by the 
engine builder, does not require either of these terms for his calcu- 


lations; all he cares about is the diameter and weigkt of the 
magnet wheel. Under present circumstances, he is given a value of 


72 
2 from which he deduces the product wp’, 


and although it is of course a small matter, yet 
nevertheless time is wasted, owing to the incon- 
venience of the expression. This might be 
prevented by using a more rational expression 
for the fly-wheel effect, such as the simple pro- 
duct found above, namely, the weight of wheel, 
multiplied by the square of the diameter of 
gyration.” This would be written shortly as w р}, 
and would be described in foot“ tons. It is 
certainly more correctly described as а fly-wheel 


effect than MY, and the value is of course pro- 


portional to the cyclic irregularity. Thus, if the 
engine builder tells the dynamo maker that his 
magnet wheel must have a value of w р! = 
10,000 foot?- tons, in order that the cyclic 
irregularity of the engine in question may not 
exceed 1/200, the dynamo maker knows at once 
that if he wants & better speed regulation in 
the revolution than this, he must increase this 
value in proportion to his requirements—if, 
for instance, a cyclic irregularity of 1/400 is 
wanted, then 20,000 foot’-tons must be arranged 
for. 

The advantages of this expression to the 
dynamo maker from the point of view of all 
round convenience are obvious; the expression 
is moreover quite convenient to the engine 
_, builder, as he can use it directly in his 

| calculations, the actual diameter of the magnet 

wheel being immaterial to.him. There is the 
further advantage that the simple expression 
w D? conveys an actual mental impression of 
the dimensions of. the fly-wheel to both 
parties, which is certainly not the case with the 

2 

expression g 2 
On account of these considerations the author 
hopes that those interested will give the suggestion their con- 
sideration, with a view to standardising the expression w D? for 
use in every-day practical work. The term “fy-wheel effect" 


— — oo ee æ- - = 


would then have the perfectly definite meaning for every-day 


work which it lacke at present. 
(To be continued.) 


- PHYSICAL SOCIETY. 


ORDINARY MEETING HELD APRIL 25TH, 1902. 
Prof. S. P. THompson, President, in the chair. 


Dr. Dawson TURNER exhibited and described “ А Mechanical 
Break for Induction Coils,” consisting of two metallic rollers, 
with their axes parallel, and kept in contact by a spring. One of 
the rollers has a cam attached to its spindle, and can be made to 
rotate by means of a small electric motor. Once in each revolution 
the cam separates the rollers, thus making the break, and at the 
same time causing the second roller, which rides loose upon its axis, 
to turn about one-eighth of а revolution. Ав soon as the cam bas 
passed, the rollers are brought into contact by the spring, and the 
next: break occurs at a different place. The wearing is thus distri- 
buted evenly over a large surface. The break is placed in a box 
containing alcohol or petroleum, and works best when rotating 
rapidly. Ар objection to the arrangement is the noise it makes 
when working. Some experiments were then shown on the dis 
charge of electrified bodies by ultra-violet light. A disadvantage 
of the electric arc, when used to furnish ultra-violet light for use 
in medicine, is that the light is accompanied by heat, so that it is 
necessary to shield the patient from the heat, without interfering 
with the passage of the light. A condenser spark between iron 
electrodes is useful, because it gives a large amount of ultra-violet 
radiation without much heat. Dr. Turner showed that this light is 
capable of discharging bodies, whether positively or negatively 
electrified. He then showed that glass and mica are opaque to the 
radiation, while pure rock salt is transparent. 

Mr. WiLsoN NoBLE exhibited a mechanical break similar to the 
one already shown. A roller and а disc, with their axes parallel, 
are placed in contact, and made to rotate in the eame direction by 
a motor. Longitudinal slots are cut upon the surfaces of both, and 
the break occurs when a slot in the roller comes y prt a slot in 
the disc. Since the two are moving in opposite directions at their 
point of contact, the break is very sudden. To vary the length of 
the break without altering the rate of rotation, the slot in the roller 


è The equivalent expression, namely, а D? (meter^-kilos) is & 
standard expression all over the Continent for the fly-wheel 
effect. The kinetic energy of the wheel in foot-pounds is cqual to 
GD? x n 


‘Sa where 7 is the speed in revolutions per minute. 
; | | 
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is wider at one end than the other, and the disc can be placed so аз 
to touch the roller at any point of its length. - 

The CHAIRMAN said he knew of no metal which would withstand 
continual sparking without wearing, and suggested that breaks 
should be so designed that the parts affected by the sparking could 
be easily replaced. He asked if there was any difference in the 
wear of the two rollers. Referring to an experiment shown by 
Dr. Turner, in which ultra-violet light discharged a positively elec- 
trified body much quicker than a negatively electrified one, he 
asked if this would be the case if the apparatus were surrounded by 
an earthed metallic screen. 

Mr. Watson suggested that the wearing of the edges in Mr. 
Wilson Noble's break might be lessened by filling the cavities with 
slate. 

Mr. Осррвіт, said that the worst substance for making contact 
pieces wascarbon; then came zinc, brass and copper, with platinum 
best. These were the results in air, but the effects in liquids were 
different. With rapidly moving contacts all metals are equally 
good, but in ordinary coils the contact pieces move slowly. 

Dr. Dawson TURNER said that if the experiment referred to by 
the Chairman had been performed inside an earthed metallic screen, 
the negatively electrified body would have been more quickly 
discharged. | 

Mr. К. S. WHIPPLE exhibited “ A Temperature Indicator for use 
with Platinum Thermometers, in which readings are automatically 
reduced to the Gas Scale.” The indicator consists of a simple 
Wheatstone bridge with equal ratio arms, the other arms being the 
thermometer and a long helical bridge wire, together with the com- 
pensating leads. A travelling contact is moved round the wire until 
a balance is obtained. The bridge wire is wound on an ebonite 
dram, on the outer surface of which a helix has been cut. The 
contact piece, which is connected electrically with the galvano- 
meter, is carried from the inside of a cylinder fixed to a shaft. A 
white celluloid: tube on which the scale is divided, is fixed to the 
outer surface of the cylinder. A screw of the same pitch as the 
helix on the ebonite drum is cut on the shaft so that by rotating 
the shaft the contact is caused to travel along the bridge wire, and 
at the same time the scale is carried past an index placed above it. 
The scale has been во constructed that the reading at the index 
gives directly the temperature of the thermometer reduced to the 
gas scale. The instrument reads from 0° to 1,400° C. 

Dr. CHRERE asked the following questions :—Was not the instru- 
ment во constructed restricted to platinum thermometers of wire 
having a given specified value of ё; if во, what was this value? 
Did the helical wire balance the entire resistance of the thermo- 
meter, or only the excess above the resistance at 0° C.; and could 
the instrument measure temperatures below 0° C.? What error was 
likely to come in when measuring temperatures up to 1,000° C. 
from changes in the resistance of the helical wire under the varia- 
tions of atmospheri> temperature to which it would be exposed in 
ordinary use? Would not there be some wear between the wire 
and the contact piece ? 

Dr. HARKER asked what were the limits of the value of ё for 
wircs now supplied for commercial purposes. He thought that the 
accumulation of dust between the contact piece and the wire, due 
to continual scraping, was a more serious objection than the wearing 
away of the wire. 

Mr. WHIPPLE said the scale was calculated for a value of 6 = 1:5. 
The value of б seldom exceeded 1:52, and wire could be obtained 
with 6 = 1:5. The instrument shown was made to read from 0° C., 
but could be easily arranged to read below 0° С. The wearing 
between the contact piece and bridge wire was very slight. 


Mr. S. А.Е. WHITE read a “Note on the Compound Pendulum." | 


The Society then adjourned until May 9th, 1902. 


—————————! 
ELECTRIC TRACTION. 


[Paper read at the Town Hall, Northampton, before the Tramways 
Committee and others.] 


By PHILIP DAWSON. 


(Continued from page 789.) 


THE tramways which have now been converted entirely to 
electric traction carried 188,000,000 passengers in 1899, as against 
306,000,000 in 1901. To give an idea of the total amount of 
power which will have to be installed, Tables VIIL, IX. and X. 
may be of use. From Table VIII. the amount of power per car- 
mile run can be ascertained: It may be stated here that, for rough 
estimating purposes, it is safe to take 1 B.O.T. unit per car-mile 
for the conditions which generally obtain in this country. Tables 
IX. and X. show the amount of power installed in various German 
and British stations per motor car operated, and per mile of route. 
For rough estimating purposes, it may fairly be said that approxi- 
mately 10 kw. per car operated should, under normal conditions, 
prove sufficient. 

The question of laying down a proper power station which will 
economically supply electricity for traction purposes, is a very 
important one, and as the conditions that obtain in traction are 
entirely different from those which are met with in lighting work, 
a station eminently well designed for lighting purposes will gene- 
rally be uneconomical for traction work. Electricity has been used 
commercially for lighting during the last 20 years, but the amount 


of power used for generating purposes would not be excessive, even 
if electric light were to supersede all other methods of illumina- 
tion. The hours during which light is required every day are 
restricted, and the generating plant has to be idle the greater 
portion of the 24 hours, hence even with the most careful study of 
the conditions that obtain, it is generally impossible to lay down 
4 purely lighting plant which can produce electricity at all econo- 
mically. The load on a station used only for lighting is very uneven, 
increasing from an insignificant amount most of the day to a very 
heavy demand fora few hoursin the evening. Furthermore, the 
demand in winter and in summer is very different, and the maxi- 
mum load in winter may attain proportions necessitating a plant 
which will lie idle most of the year. These conditions call fora 
large number of units of varying sizes, and it is often essential to 
have as small a first outlay as possible, as no economy in working 
can make up for the loss due to the capital which lies unproductive 
for relatively long periods, and for the waste due to maintaining 
steam and keeping the engines hot. This accounts for the heavy 
price which we have to pay for our electric lighting. 


TaBLE VIII. 
e T 8 „ 
Name Max. | Average B. of T7. speed а coal 
i | grade. [nits per car-mile. | ee | car-mila: 
RERO RI CER Q CES porc е ME a 
Aix-la-Chapelle ... 1 in 11 | 589 to 1236 8 |35to69 
Hamburg. — 902 .6to12^ 321 
Brussels — La Pe- 
tite Espinette... lin 25 12 (heavy cars) 16 | 4°6 to 49 
Glasgow ... . . 1 in 14 1:370 6 8 
Bristol 1 in 15 | 1:000 8 | 7 
| | 
TABLE IX.—QERMAN PowER STATIONS. 
| | кз р 
| Е ee | a id T Е 
g | а ко | a gy ed 3 
36 8 ә 38. 8 Зн ae T 
8 8 5 >a £ с 9 3 © 
2 | „ | 28 | g |33 35 258 
Name ЭИ: A — gg y SR - 3 
| f © о 8.85 E 8 bó 8 Я 8 
| 9 | o © 8 e 55 Uo =p 
=| 2 | & |g? 3 |32 | кс 2 
| | E 3 2 | E LE ae © 
a Gat 4 |e 1 BF la 
xu ccs du ылы NM 
Bochum ...' 1°20 | 32 32 | 400! 165; 93 | 12 ! 41 
Dortmund 1:25 | 36 32 375 , 264| 8 28 . 55 
Plauen . 120 | 13 | — | 144; 100 11 32 77 
Horder ... 114 30 15 300 277 85 | 25 8 
Coblentz... — | 29 | E E | — | 104 — | — 
| THAM 77... 
TABLE X 
| | | Total o 
| сараойу. 
Total stati | No. of 
Name. | сараси то? motor | 
|o kw, Cars. per mile per motor 
| of track. car. 
Bristol | 2,000 52 200 | 38 10 
Dover ... vas | 200 | 45 16 | 44 . 12 
Dublin United... | 3,000 | 74 | 240 | 40 | 125 
Halifax... . | 600 1595 42 | 394 14 
Liverpool ... 7200 | 114 441 | 632 | 163 
London United 3,000 | 26 | 150 77 133 
| \ | 
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The extensions in the uses pf electricity have naturally influenced 
the design of the power house. Electric light was the first comer, 
and the plants laid down were as far as possible designed to fulfil 
the special conditions required in lighting. Thus up till quite. 
recently, with the exception of those who have grown up 
with electric traction, practically all electrical engineers who 
were not telegraph men were lighting engineers. When electric 
traction began to come into use many stations were consequently 
designed as though intended for lighting. Indeed, it was not till 
electric tramways had been in operation some time that it was dis- 
covered by costly experience that what was right for electric 
lighting was out of place in traction work. A few moments’ con- 
sideration will show that this result was inevitable by reason of the 
widely different demands. An electric lighting station, as we have 
seen, only works for a comparatively short time every day, and the 
load, though varying, is more or less steady. On the other hand, 
a traction plant works nearly continuously, and the load is scarcely 
ever steady for two consecutive minutes, due to cars starting and 
stopping. It is not an infrequent occurrence for a considerable 
number of cars to start simultaneously, thus putting a heavy over- 
load on the generating units The capital expenditure in the case 
of a traction installation is much greater than in the case of a 
lighting plant, and the long hours of working render tbe question of 
labour and fuel consumption of the very first importance. The 
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practice is now coming in of designing stations to supply power for 
all purposes. 
station can be obtained, but where existing lighting stations are 
utilised the results are generally far from satisfactory. This appears 
to have been generally admitted, and except when & new station 
designed for traction and lighting work was being laid down, 
special plants have been put down. As examples we may take 
Glasgow, Leeds, Newport, &c. In the case where an old lighting 
station exists and power is required for traction work, in nine cases 
out of ten there is but one thing to do, and that is, to instal an 
entirely new plant, with the possible exception of boilers, for the 
traction work. This method may appear drastic, but itis the most 
economical in the end. The whole question of cheap power supply 
depends upon the station being properly laid out, so as to adequately 
fulfil the conditions required, and to secure as good a load factor 
as possible. It may be well to state here that by load factor is 
understood the ratio of the actual B. of T. units measured at the 
switchboard in the power station to the amount which would be 
generated if the plant ran continuously at the maximum load which 
it is at any time called upon for. Table XI. has been prepared from 
an article written for T'raction and Transmission on the important 
question of the standardisation of power stations, and it will be 
seen from this table how much importance attaches to getting a 
high load factor. | 


TABLE XI.—INFLUENCE or Loap Factor on Cost OF 
GENERATION. 
STATION OF aT LEAST 2,000-K&w. CAPACITY. 


Cost per unit generated, pence. 
Load factor. Fuel at 108. ' 


Per cent. per ton. Total. 
10 "i ek 6 "T A 10 
15 si ne 5 А NT 78 
20 ie id 4 MR ias 56 
25 wack Ps 35 vi PET 45 
30 eee te 32 eon nes 4 
35 ving T 3 eos se 35 
40 E "T '26 9 8 83 
45 ON Eus 25 ise m 3 
50 эб e 24 wae eie 28 
60 $i $i 22 E "m 25 
70 — is 19 ses px '24 
90 16 23 


These coats do not include interest and sinking fund, but they 
do include maintenance and repairs in the generating station. 


Loan Factors USUALLY OBTAINED. 


Per cent. 
Ordinary town lighting, with no motor load  ... 10 
Lighting goods yards and railway lighting 
generally ... sth T soi = .. 15—20 
Cotton mills and ordinary engineering works, 
working in daytime only... ips as .. 25—80 
Ditto working double shifts T st *. 35—45 
Coal mines under favourable circumstance TN 40 
Traction eee ee eee eee ees е 15—30 


TABLE XII.—Rares CHARGED TO ORDINARY CONSUMERS BY 
THE CATARACT POWER AND CONDUIT Company. 


1,000 units or less per month  ... ... 1'O0d. per unit. 
1,000 units up to . 2,000 units per month 0°75 » 


2,000 „ » ’ ” ” ” 0 60 » 
3,000 » » 5,000 „ » n 0 50 » 
5,000 „ n 10,000 ,, ” ” 0°40 ” 
10,000 „ i 20,000 „, РА „ 0:375 T 
20,000 „ " 40,000 „ ji ў 0 35 + 
40,000 „ » 80,000 „ ” » 0:33 ” 
80,000 _ „ » 200,000 „ ji „ 032 К 


TABLE XILI.—Prices par’ by TBAMWAYS FOR ELECTRIC POWER. 
"supplying station. 
Blackburn, 1 5d. 
Plymouth, 23d. M 
Ashton-under-Lyne, 4 öd. 
Cheltenham, 2 Od.... is 25 
Hamburg Lighting Co., 10d. ... 
Geneva Corporation, 1 0d. 


Tramway. 
Black burn Corporation. 
Ply mouth Corporation. 
Oldham, Ashton und Hyde. 
Cheltenham Tramway Co. 
Hamburg Tramway Co. 
Geneva Tramway Co. 


It is evident that a lighting load by itself can under no con- 
ditions be favourable to a good load factor. It need hardly be 
pointed out that before proceeding to lay down the station the 
question of what load factor can be secured should be most 
thoroughly investigated. 

It has been assumed by many that where free water power is 
available electrical energy can be generated very cheaply; this, 
however, is not always the case, as the capital required to harness 
the water power is often so great as to more than outweigh the 
saving in cost of production. Thus the electrical energy generated 
at Rheinfelden, at Zurich, and according to Mr. Kershaw, even at 
Buffalo, costs more than it would if generated in the coalfields of 
England in large central stations by steam power. In the case of 
Zurich, the city engineer stated to me that notwithstanding the 
high cost ot fuel (frs. 30 —35 a ton), the only way to cheapen the 
cost of production was to increase the steam plant, which at the 
present moment generates electrical energy approximately at gths 


When this is done at the commencement a very good 


what it costs to do by water power. In this connection Table XII., 
giving the price of selling electrical energy at Buffalo, as supplied 
from Niagara, may be of interest—it will be seen here, that for 
amountsexceeding 80,000 units perannum the price charged is lessthan 
ad; when we compare this to Table XIII., which gives some of the 
prices charged for electrical energy for traction purposes, it is re- 
markable that, under the high rates charged for electrical energy, 


TABLE XIV.—LREDS CORPORATION ELECTRIC TRAMWATS. 
(Year ended March 25th.) 


1900. 1901. 
Total electric car receipt. £63,436 10 5 £133,449 11 5 


Total car mileage те 1,205,812 2,506,655 
Receipts per car-mile 12:62d. 12 77d. 
Working expenses per car-mile... 5:97d. 6 49d. 
Ratio of expenses to receipts ... 47:3 per cent. 508 per cent. 
Cost of generation per B.O.T. | 

unit бе 275 ene 82d. 67d. 
Total units generated  ... Sus 1,095,231 2,152,741 
Supplied to arc lamps, shed light- 

ing, &o. ... EA i б 59,682 190,251 

1,035,549 2,262,490 


electric tramways should be able to exist, except where they 
generate their own supply of power. Table XIV. gives some very 
interesting results of the Leeds Tramways; it will be seen that the 
cost of power, which does not include sinking fund or interest, is 
very low, and that the results generally obtained are most satis 


factory. 
(To be concluded.) 


THE INST. E. E. AND THE FACTORIES AND 
WORKSHOPS ACT, 1901. 


A CONFERENCE convened by the Council of the Institution 
of Electrical Engineers was held last Monday afternoon at the 
rooms of the Society of Arts, to consider what steps, if any, 
should be taken in reference to the Factories and Workshops 
Act of last year. There was a large and thoroughly repre- 
gentative gathering, composed of the responsible officials of 
the principal corporations and companies engaged in the 
business of electricity supply. 

Mr. Langdon, the President of the Institution, presided, 
and explained the present position of affairs, The conference 
had been called at comparatively short notice in order to take 
Steps to lay before the Home Secretary the wishes of the 
industry, in reference to the framing of the regulations 
regarding the inclusion of electrical generating and trans- 
forming stations as non-textile factories under the new Act. 
He pointed out the effect of this inclusion as regards the 
employment of young persons under the age of 18, and also 
with reference to inspection, and stated that while it was the 
duty of the State to protect the rights of its citizens, we were 
a commercial nation, and these rights should be guarded in 
such a manner as not to unduly hinder us in our competition 
with other nations. The electrical industry was destined to 
prove of the greatest value to the country, and care should 
be taken that it was not hampered by unnecessary restrictions. 
The regulations for non-textile factories, though profitable 
and helpful to other industries, were wholly unsuitable for 
electrical generating and transforming stations, and since the 
sole power of modifying them was vested in the Home 
Secretary, it was necessary that definite steps should be taken 
in approaching him on the matter before he issued the final 
regulations. 

Mr. McMillan then read a summary of the replies which 
had been received from central station. authorities in answer 
to the questions asked by the Council. The majority were 
of opinion that the new proposals would be harmful to the 
industry, and were in favour of immediate action. Several 
letters were also read from representatives of electrical supply 
undertakings, regretting their inability to be present. 

Major-General Webber pointed out that the matter was 
now daily becoming more important. The final regulations 
were not yet issued, bnt the Home Office had appointed an 
electrical inspector of factories, 80 it was evident early action 
in the matter was in contemplation. He was representing 
at that conference the London Chamber of Commerce ; they 
had endeavoured, but without avail, to get electrical stations 
excluded from the operation of the Act, wbile it was yet 
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under the consideration of Parliament. He only hoped that 
it was not now too late to obtain those modifications and 
exemptions from the provisions.of the Act, which were 
necessary to prevent it being burdensome to the industry. 

Mr. Percy Still proposed the following resolution :— 

* Resolved—that in the opinion of this Conference there 
are clauses in the Factories and Workshops Act of 1901 
that are prejudicial to the industry of electricity supply.” 

Basing his arguments upon the manner in which the 
operation of the Act would affect the employment of young 
persons, he stated that at Chelsea they had a number of 
gub-stations containing motor-generators. It was their 
practice to place during the greater part of the time one 
capable workman attendant in each of these stations. 
During the hours of heavy load they found it advantageous 
to give each of these men an assistant, usually a youth 
between 16 and 18 years of age. This youth was not ina 
responsible position, but simply obeyed instructions. This 
experience proved very valuable to the youth, for it gave 
him an opportunity of qualifying for a position as switch- 
board or dynamo attendant. Since the usual regulations for 
non-textile factories forbade the employment of young 
persons under 18 other than between the hours of 6.0 a.m. 
and 6.0 p.m., or 8.0 a.m. and 8.0 p.m., and at the same time 
prohibited their taking meals on the premises where work 
was carried on, it followed that in future these youths 
would be debarred from employment in this direction, to 
their own disadvantage, as well as the inconvenience 
‚ of their would-be employers. The conditions under which 
these youths worked were in every way satisfactory, and he 
trusted that the united action of the industry would result 
in attendants of this character being exempted from the 
operations of the Act. His company had been in communi- 
cation with the deputy-inspector of factories on the matter, 
and had been informed that applications for exemptions from 
individuals would not be entertained, but that every con- 
sideration would be given to representations made on behalf 
of the whole industry - 

After Sir Henry Mance had seconded the resolution, Mr. 
Gay drew attention to some of the other liabilities imposed 
upon electrical undertakings by the Act, such aa making 
the manager responsible for the supply and use of rubber 
gloves by the workpeople. It was possible to take a dog to 
the water but not to make him drink; and similarly you 
might provide rubber gloves and give instructions they 
should be worn, but the manager could not personally be in 
several places at, once seeing if all the workers complied with 
his orders, 

Several speakers then asked whether generating and trans- 
forming stations came under the clauses of the Act requiring 
them to be periodically whitewashed. ‘There seemed to be 
considerable difference of opinion as to whether or not they 
had been officially exempted, though the absurdity of the 
Proposal in view of the large number of glazed bricks in use was 
universally admitted. 

This resolution having been unanimously passed, Mr. 
Raworth proposed :— 

“That the Institution of Electrical Engineers be requested 
to take steps to approach the Home Secretary in order to lay 
before him the views expressed at this Conference as to the 
prejudicial effects of the incidence of certain provisions of 
the Factories and Workshops Act of 1901 on the industry 
of electricity supply, and to pray him to allow the Institu- 
tion to confer with him when he is framing regulations under 
the Act,” 

In recommending this resolution for adoption by the Con- 
ference, Mr. Raworth feared that our legislators had obtained 
an entirely erroneous idea as to what an electric light or 
power station really was. He thought many of those 
present would agree with him that some of them far more 
resembled a cathedral than a factory, and as to their suita- 
bility for taking meals in, one could as comfortably dine in 

many of our modern examples as at the Holborn Restaurant. 

it were not too practical a proposal, he would suggest 
that the Government go and see for themselves what our 
stations really were like. 
As to the employment of young persons under 18, he 
considered that this was desirable in their own interests. 
m Want of the industry, in his opinion, was educated 
“Sled Working men, To get these we must train them, 


and this could best be done during the receptive period prior 
to 18 years of age. It would be a real hardship to the 
industry if, owing to the conditions under which it was 
compelled to carry on its work, it were debarred from train- 
ing ite future workers in the practical field of experience. 

Mr. Hammond, who seconded the resolution, expressed 
the opinion that the Conference was 12 months too late. 
Had it been held earlier it might have done more good. He 
feared what would be the result of the Act in regard to the 
inspection of our stations. Take, for instance, bigh tension 
Bwitchboards ; to comply with what were understood to be the 
latest Home Office requirements, would mean the reconstruc- 
tion of the vast majority of the switchboards in use in the 
country, and whether or no the proposed new designs would 
be safe was open to doubt. He knew that in the opinion of 
many qualified to judge, the proposal to cover up all high 
tension connections met with little favour. He urged the 
conference to press to be heard, and it was possible that the 
Home Office would defer to the opinion of the Institution. 

Mr. Chamen, speaking, he explained, as a private indi- 
vidual, wondered why the work of framing regulations for 
the control of electric generating and transforming stations 
should be taken out of the hands of the Board of Trade, who 
did understand the requirements of the industry, and be 
placed in the hands of the Home Office, who had to gain this 
experience in the future. He thought it would be impossible 
without actual experience of the directions in which the Act 
unfairly hampered the industry, to do very much, but he 
in the meantime supported the resolution. 

The remaining speakers gave examples of the new 
demands of factory inspectors in such directions as re- 
modelling switchgear, placing wooden guards round com- 


mutators, and otherwise interfering with the technical 


details of working. | 

Like its predecessor, this resolution secured unanimous 
acceptance, and in answer to a question, Major-General 
Webber stated that it was proposed to hold further meetings 
on the matter as occasion required. 

Mr. Langdon, in closing the conference, referred to the 
value of the assistance young persons could intelligently and 
safely render in central station work, and hoped the result of 
the representations to be made to the Home Secretary would 
be satisfactory to all concerned. 

This conference concluded with votes of thanks to the 
Chairman, and alzo to the Council of the Society of Arta for 
the use of the room. 


THE BRITISHER ABROAD. 


Үнихт we may not entirely agree with the enterprising and 
energetic drummers from ** across the pond," whose mission 
is to convince us that our only means of salvation as mer- 
chants and manufacturers are the adoption of American 
methods and means, and the purchase of American 
machinery, after having first consigned our own to the 
moral and material scrap heap—still, a little study of some of 
those old and cherished institutions, apart from our factories, 
which we fondly imagine are the bulwarks of our foreign 
trade and oommerce, will convince us that there are some to 
which this application of the scrap heap theory will result 
directly in benefit to ourselves, and indirectly in loss to our 
competitors. s | 

Take, for instance, our Consular, or, es it i8 often termed, 
Diplomatic and Consular Service, abroad. Whether this 
title denotes two distinct functions, or a blending of both, 
is not well understood by the general world; at any rate, 
not in the so-called ** Far East." 

If both consular and diplomatic functions are vested in 
the same individual, as is generally believed, then we have 
no hesitation in affirming that the sooner they are radically 
severed, and consular duties relating to the requirements 
of our merchants and traders more clearly defined, the 
more speedily we shall be assured of our position, we had 
almost said commercial supremacy, abroad. 

We are glad to assert that our Consuls as a class are 
gentlemen by birth and education, staunch patriots, jealously 
and zealously upholding the honour and prestige of their 
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country at the risk of their lives when necessary, and 
shining examples to those of their nationala whose highest 
social ambition is to bask in the sun of consular recognition. 
The British Consul in full gold laced uniform is a subject 
for irreverent chaff by the favoured few who know him 
socially, of reverent awe to those who only know of him 
officially, and а source of profound wonderment and curiosity 
to the benighted native, official and proletariat. | 
Не is commonly supposed by his nationals to be under 
strict instructions from the Foreign Office to do nothing 
which may in any way increase the burden of correspondence, 
and to consider no occurrence short of positive danger to 
life to be of sufficient importance to merit his official inter- 
ference or even personal notice. Hence originates the belief, 
apparently borne out by decades of disappointing experience, 
that nothing less than the murder of a missionary will 
galvanize a Consul into action, for he will be judged at home 
and his promotion assured, not by the maximum of work he 


does to develop the trade and commerce of his country, but 


by the minimum of trouble he gives to his chiefs at the 
Foreign Office, 

His exertions are therefore confined chiefly to the com- 
pilation of the conventional Consular Report, the contents 
of which all whom it concerns commercially have already 
mastered by perusal of the published reports of local 
Chambers of Commerce, Customs, and banking returns, 
brokers’ circulars, and other business issues. 

Beyond this, the British merchant is blessed in his non- 
expectance of consular effort in his behalf. 

Of the so-called ** Consular Court justice," the writer, 
who has had over 30 years’ experience in the Far East, 
asserts that it is rather avoided than sought, the merchant 
preferring to trust to such inducements as he himself can 
bring to bear on those concerned to obtain a more just 
recognition of his rights than he might hope to expect from 
his Consul's decision. 

The belief is apparently well grounded on fact, that as a 
defence of their refusal of assistance in the execution of a 
perfectly legitimate commercial enterprise, Consuls have 
advanced the theory that “ 16 is beneath the dignity of the 
position of H.B.M.'s representative to tout for private 
interests." 

This creed also finds justification when a Consul tells a 
suitor for advice and assistance in а case of breach of con- 
tract by native officials; Мг. Subject, according to our 
law your contention is a good one; according to native 
usual custom and ancient precedent, which is their law, I 
know you are right; and personally [ am quite in sympathy 
with you, but 7 should not like to say so officially!“ 

Do we not require Consuls with a great deal more strength 
of conviction and official courage, and a great deal less 
dignity, or with such a regard for it that their nationals 
need never be compelled to seek the assistance of another 
nation's representative, who secures for him immediately a 
justice which his own Consul fears to even officially acknow- 
ledge as due ? 

Or what gold-laced uniform can give prestige to a Consul 
whose decision in favour of a native plaintiff against a 
national for claim and costs is reversed next day by the 
native magistrate of a mixed court, who orders the plaintiff 
at once to apologise, refund, and restore, under pain of severe 
flogging, all he had had awarded him in the Consular 
Court ? 

Our Consuls usually are gentlemen of education and 
common sense, speaking more or less the language of the 
native, and more or less experienced in his traditions and 
ways of thought. How, then, can we explain absence of 
Consular action in commercial matters, save by attributing 
it either to an egregiously mistaken idea of their own im- 
portance and duties generally, or to definite instructions 
from home to do nothing which may promote discussion 
between foreigner and native? 

Good authority defines a Consul as *a person commis- 
sioned to reside in a foreign country as an agent or re- 
presentative of a Government, to protect the rights of 
commerce, merchants and seamen of the State, and to 
aid in any commercial, and sometimes in diplomatic, 
transactions with such foreign country." If our Con- 
sular service is based on this definition, then its con- 
stitution is such that it hampers instead of promotes 


commerce, А Consul should be absolutely detached from 
all connection with diplomatic or other duties or responsi- 
bilities which may, in the least degree, impede his free- 
dom of action in the interests of trade. Не should be 
less an icon for the veneration of his nationals and be 
more in intimate touch with them and their requirements, 
Instead of remaining in a spurious dignity of inaccessibility, 
he should be in the front of all commercial movements, 
ready at once to lend aid to all seeking either advice or 
assistance for the furtherance of any legitimate enterprise; 
and, moreover, should be- of so keen a business sagacity 
as to be able to obtain from the native officials such in- 
formation as to Government contracts and official intentions 
as would lead to our profiting by them if possible. At the 
same time, he should be of such sterling integrity that his 
connection with апу contract would be а guarantee of boni 
fides both of foreigner and native. Such men need not be 
sought afar. Some already exist in the Consular service, 
others can be found outside it. 

They should enjoy the ægis of their Government, to whom 
they would be amenable. "They should be well housed, and 
paid a good salary, and, in addition, emoluments propor- 
tioned to the annual increase in the trade of the country. 
Their tenure of office should be determinable at will by either 
side, and the continuance of their appointment and prefer- 
ment absolutely dependent on results. | 

That there is urgent need for some drastic change in the 
action of our commercial Consulates is beyond doubt. That 
some means must be found to afford relief and assistance to our 
merchants if they are to successfully compete with the rest of 
the world is equally certain. The impediments which 
require removal we have already indicated ; let us now see 
how their non-existence works in the Consular service of 
other countries. 

We will take as an example Korea, a country where, if any- 
where, our commercial status should be pre-eminent, but is nil. 
It is a new country just opening, with a perfect climate, enor- 
mous mineral wealth, a quiet, honest, sensible and friendly 
people, who, when paid, are as energetic workers as any in the 
world. There are immense agricultural and breeding 
possibilities, with hundreds of miles of sea coast. Its com- 
mercial relationships with other countries stand thus :— 
Japan first, then America, France, Germany, and England 
nowhere. Japan is naturally first on account of her naval 
and military occupation, her proximity, and her natural 
domination over a weaker people. The Japanese have postal 
and telegraph lines of their own, they own the only line of 
railway at work, some 30 miles in length, and another of some 
800 miles in progress. They have all the coast, freight, 
and passenger, and a good three-fourths of the international 
marine traffic, as well as vigorous und flourishing settlements 
at each port they serve, and their latest acquisition is the 
establishment of the Corean Coast light service, for the 
commencement of which the Government has set aside 
seven millions of dollars. 

The Americans built and equipped the only line of rail- 
way now running. They have, and are working, most 
valuable mining concessions covering an area three times 
larger than any other granted. They own the electric 
tramways of Seoul, and are building extensions for the use 
of the [mperial household ; they own and work the electric 
lighting of the Imperial city, all worked by the largest 
electrical installation in Asia, they have the telephone con- 
cession for the whole Empire, they have the contract for 
the city waterworks, and it is stated, sb rosa, control the 
native bank and mint which coins the money to pay them- 
selves with, besides various ramifications of influence in 
directions as yet undivulged. 

The French and Germans have every available post worth 
having which can be granted by the Imperial household, 
mining concessions, and contracts for arsenals, rice, horses, 
&c. 

The English have an imposing Consulate and Legation, 8 
mining concession, and one, perhaps two, schoolmastershifs 
of secondary importance. Апа that is all.* ‚ 

This great difference between the relative shares of 
JJ ⁰yd ↄð 

* It is true that an Englishman, Mr. J. McLeavy Brown, is in 


control of the Imperial Customs revenues, but his devotion to his 
work is so honest and thorough, that his nationality is immatcrial. 
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England and America in Korea’s trade is not due to 
superiority of material, cheapness of construction. or time 
required, but to superiority in method and practice of the 
American Consulate. 

The American Minister or Consul, unlike our own, is not 
80 armour-plated with exclusiveness and dignity that he can- 
not bend to help on the commerce of his country. He is 
strenuously energetic in ferretting out commercial possibili- 
ties, and in keeping his countrymen posted thereon. He is 
always and easily accessible, receives his national cordially, 
and on terms of equality so far as the business in hand is 
concerned. The American accepts or offers a cigar, tells 
who he is and what he wants and why, and incidentally 
allows the official to perceive that it will be to the interests 
of all concerned if the scheme is put through. If it be 
“ bunkum,” it is pretty certain that the drummer will be 
abruptly told so and his departure perhaps assisted, but if it 
will bring credit to the United States, the Consul vigorously 
applies his influence and leaves no stone unturned to bring 
the business to a successful issue. The high authorities and 
the Press at home are promptly informed that America has 
scored another success against all competitors, the native is 
enriched, the American firmly established in the country, 
the United States gets work and profit, and by the time his 
term expires the chances are that the official, whose salary 
will perhaps just pay for his board and lodging, has made 
that little pile which he came out with the intention of 
making. 

If we would acquire new fields for commerce, or keep what 
we have, drastic changes must be effected in the working and 
constitution of our Consulates abroad. Such changes 
should embrace as much of the methods of our American 
cousins as would be acceptable to the natives and in 
harmony with our own ideas of commercial fair play and 
morality. All the rest of our system, with its life- 
long service апд pension retirement, promotion by 
seniority without reference to commercial fitness, the 
restraint of diplomatic influences, the meretricious dignity 
of exclusiveness and inertia with its puerile sword and 
gorgeous uniform, and all the rest of its antiquated and 
useless red-tape machinery, should be at once consigned to 
the scrap heap of the has-beens, and replaced by a 
well-thought-out and liberal programme of consular duties, 
which, whilst allowing a Consul entire freedom of action, 
should stringently exact that enlightened and vigorous 
effort which the promotion of our commerce and the pro- 
tection of our merchants and traders so urgently demand, 
the absence of which under present methods justifies the 
oft-heard lament of the Britisher abroad that he “has no 
use for his Consul." 
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ELECTRICAL LEGISLATION 
AND THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


BEFORE dealing with the evidence taken by the Committee, 
it is of interest to consider the constitution of that body 
and the points they decided upon for the opinion of the 
witnesses invited to submit their views. The gentlemen 
selected to form the Committee consisted of the following, 
viz. :— 

Prof. W. E. Ayrton, F.R.S. Mr. W. M. Mordey. 


Major P. Cardew, R.E. Prof. J. Perry, F.R.S. (President). 
Lieut.-Col. R. E. Crompton. Mr. R. P. Sellon. 


Mr. 8. Z. de Ferranti. Mr. A. Siemens. 

` Mr. Robert Hammond. . Mr. C. P. Sparks. 
Mr. H. Hirst. Mr. J. Swinburne. 
Mr. J. E. Kingsbury. Mr. A. A. C. Swinton. 


Mr. W. L. Madgen. 


Five of the members did not attend any of the seven 
meetings devoted to taking evidence, viz, Prof. Ayrton, 
Messrs. Hammond, Hirst, Swinburne, and Prof. Silvanus Р. 
Thompson. No explanation is given of their absence, but 
it must be assumed that they are not responsible for the 
decision ultimately arrived at, nor did they contribute in any 
way to the elucidation of the important questions that were 
Cealt with. 


Prof. Silvanus P. Thompson, F.R.S. 


It would have been interesting if Mr. Hammond had 
expressed his views on the resolution adopted bv the Com- 
mittee which attributes to “ the powers af obslr uclion granted 
to local authorities’ the backwardness of the industry in this 
country, and the recommendation that the Electric Lighting 
and Tramway Acts should be amended in so far as they 
enable local authorities to veto or delay the cantyimgcout of 
electric supply and traction projecta. 

The Committee had the advantage of the attendance of the 
new President, Mr. W. Langdon, who acted as chairman at 
the last four meetings. 

The evidence was given in the form of written statements 
by Messrs. Madgen, Crompton, Langdon, Ivey, Pearson, 
Swinton, Dr. Spence Watson, Messrs. P. Dawson, and 
J. Clifton Robinson, supplemented in most cases by verbal 
replies to questions from the Committee, the viva voce examina- 
tion often consisting of leading questions tantamount to 
evidence by the interrogator; especially was this the case 
in the queries by Messrs. Kingsbury, Sparks, Mordey, 
Siemens, Langdon, and Prof. Perry. 

At the second meeting of the Committee, held on ‘April 
29th, 1901, the points for the consideration of witnesses 
were agreed upon—the programme waa suggested by Mr. 
Madgen—and adopted as follows :— 


Nore OF POINTS FOR THE CONSIDERATION OF WITNESSES. 


1. As to whether the electrical industry in the United Kingdom 
is in a backward condition as compared with other countries, and, if 
80, in what respects, and due to what causes: 

2. As to the practical economy and public advaatage of electrical 
power supply undertakings and of electrical traction undertakings 
dealing with areas of suitable character in regard to size, distribu- 
tion of population and of trade, but without reference to local 
government boundaries. 

3. AB to the effect such undertakings are likely to have upon 
over-crowding difficulties in congested centres of trade. 

4. Concerning the present state of legislation relating to the 
electrical industry, and as to the amendments which are desirable 
in the interests of the general community and of the manufacturing 
trades of the country. Reference to Acts, Reports, &c. : — 

(a) Electric Lighting Acts, 1882—8. Section I. Notwithstand- 
ing anything in the Electric Lighting Act, 1882, ne provisional 
order authorising the supply of electricity by any within the dis- 
trict of any local authority shall be granted by the Board of Trade 
except with the consent of such local authority, unless the Board of 
Trade in any case in which the consent of such local authority is 
refused are of opinion that, having regard to all the circumstances 
of the case, such consent ought to be dispensed with, and in such 
case they shall make a special report, stating the grounds upon 
which they have dispensed with such consent. 

(b) Report of Joint Select Committee of Parliament, 1898, 
appointed to consider and report upon a reference in regard to 
* Electrical Hnergy—Generating Stations and Supply." Extract 
from Committee's report 

“ Where sufficient public advantage is shown, powers may be 
given for the supply of electrical energy over au area including 
districts of numerous local authorities, and involving plant of ex- 
ceptional dimensions and high voltage. The Committee further 
thiuk that undertakings of this character may properly be authorised 
on conditions differing in some respects from those imposed by and 

under the existing Acts. 

“The Committee consider that the provisions of the Electric 
Lighting Act, 1888, which require the consent of the local authority 
as а condition precedent to the granting of a provisional order, 
should be amended. In their opinion the local authority should be 
entitled to be heard before the Board of Trade, but should not 
have, £0 to speak, a provisional veto, only to be dispensed with in 
special cases by the Board of Trade.” 

(c) The Tramway Act, 1870, particularly sections in regard to 
“ consent,” frontagers, " and „purchase. 

(d) The Light Railway Act in relation to the compulsory pur- 
chase section of the Land Clauses Act, running powers, competitive 
lines, &c. 

(e) The Parliamentary Standing Orders, in relation to special 
Acts for tramways. Мо. 22 requires consent of local authorities as 
a condition precedent to such an Act being considered on its merite. 

5. As to changes desirable in procedure with a view to reducing 
the time occupied and expense incurred in obtaiaing authority to 
carry out electrical undertakiogs. 

6. As to the most suitable arrangement under which the acientific 
and practical knowledge of the Institution can be placed at the 
service of the Board of Trade so as to ensure questions concerning 
rules, regulations, and other administrative matters of a diversc 
character, being dealt with in the best-informed manner. 

7. A8 to the most promising means of giving effect to their 
recommendations, 


With this programme to guide them, the witnesses invited 
for the purpose (who might have been multiplied with 
advantage, especially from among the commercial pioneers 
of the industry) prepared their statements, Mr. Madgen 
leading off by proving instances of the cliecks resulting from 
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legislative restrictions and the obstructions of local autho- 
rities. 

Under the first head he referred to the purchase clause 
under the Act of 1882 being commercially impossible and 
preventing capital from being obtained. He contended that 
during the interval between 1882 and 1888 America and 
Germany obtained a lead, and now hold the bulk of the 
electrical export trade. He instanced the baneful influence 
of the power given to local authorities to refuse assent to 
powers being granted to companies and their taking pro- 
visional orders themselves really for blocking purposes, and 
he gave numerous instances to prove that much of the 
opposition was made in the gas interest. 

He was severe upon the quasi officials of local authorities 
and their associates, to whose direct monetary advantage was 
due opposition to every project in which they are not 
"employed. He also directed attention to the enormous waste 
of time, energy, and capital involved in pushing electric 
tramway systeme, owing to the legislative restrictions, and 
considered that the framing of the purchase clauses in 
the Act of 1882 was due to Mr. Chamberlain, who was 
instrumental in carrying out the municipalisation of gas 
supply in Birmingham, having formed the opinion that the 
goodwill of an electric light undertaking would -be, as 
Lieut.-Col. Crompton put it in his question to Mr. Madgen, 
*a gold mine," and so he excluded it in framing the 
purchase clause. 

The legislation complained of, according to Lieut.-Col. 
Crompton, was due in great measure to the wild state- 
ments of Edison that gas would be superseded in a year or 
two, and such overstatemerts by certain electrical men led to 
that ** greedy legislation." 

Then, said the gallant lieutenant-colonel, “local authori- 
ties rushed for orders,” and finding that it was not an easy 
matter to carry them out, let them lie in abeyance. They 
would not let other people touch them, and so the whole 
business of the electric lighting work of Great Britain was 
tremendously retarded. 

Then Mr. Madgen was reminded by his questioner of the 
pone work of the Grosvenor Gallery Company, the 

Kensington Company, and others, which attracted investors, 
and a real start was made. 

The position of the town clerks was brought out by one of 
Lieut.-Col. Crompton’s questions, many of which were framed, 
as we have stated, much in the form of direct evidence from 
himself, which he asked the witness to confirm. „Is it not 
the case," said Lieut.-Col. Crompton, “that the town clerk, 
in many cases, acts as solicitor to the Bill for his town, and 
does he not benefit both ways, by opposing an order, and by 
his town obtaining one?” and Mr. Madgen replied that : 
In most cases the town clerk gets an inclusive salary." 
His remarks had applied to clerks to Urban District 
Councils and to Rural District Councils (the larger propor- 
tion of local authorities), but he thought that the town clerk 
of -a large city would not benefit one way or the other. 

A naughty question of Lieut.-Col. Crompton's was very 
suggestive and pertinent, when he asked if it has ever been 
whispered in the profession that town clerks sometimes share 
the Parliamentary agent's fees? and Mr. Madgen replied: 
“ Yes, it is the practice of some Parliamentary agents to 
rebate one-third of their fees to the town clerks." 

Another inducement to town clerks to encourage municipal 
enterprises and trading was pointed out in the practice of 
fixing the salary according to the magnitude of the various 
undertakings with which the city deals, and that if the town 
have large schemes, whether of gas, water, sewerage, or elec- 
tric light, the town clerk gets an increase of salary pretty 
nearly in proportion to the expenditure of the town; Mr. 
Madgen presumed in reply that he would either get it in 
fees or in salary. 

Here is a hard nut for the Municipal Association to crack, 
and we shall ro doubt have their reply on behalf of the 
class for whom some think that the Association is a %u 
clerk's trade union, 

(To be continued.) 


Willesden.—The Polytechnic Institute is to be lighted 
electrically, to the specifications of Mr. F. II. Taylor, consulting 
engincer. н 


LIGHT RAILWAYS AND LAND DEVELOP. 
MENT. 


By J. M. HEWITT AND W. G. RHODES, M.Sc, M.L E. E., 
Consulting Engineers, Manchester. 


THE keen and ever-increasing competition, both in home 
and foreign markets, from which the industries of this 
country are suffering, has of late been repeatedly impressed 
upon us, and the interest taken by the general public in the 
matter is shown by the fact that almost every daily paper 
contains some reference to the subject. This competition. 
however, has not been an unmixed evil, as our manufacture: 
have profited by the lessons taught them, and are nos 
endeavouring, not unsuccessfully, to make up lost ground 
by adopting modern methods and modern machinery. 

Difficult as success has been, and doubtless will be, where 
our industries are concerned, there are still greater difficulties 
to be overcome before the agriculture of this country can be 
placed on a satisfactory basis, and worked on profitable lines: 
our competitors are spread over a large area; they are closer 
to our doors, and are equipped with a means of transport 
which enables them to place their products on our markets 
at a smaller cost than we ourselves can do. 

Much has been said and written in a pessimistic vein 
regarding our position in the manufacturing world, but it 
would be difficult to be optimistic with regard to the pos- 
tion of our agriculturists while the land of this country is 
gradually going out of cultivation, and the agricultural 
population, which should be the backbone of the nation. i: 
steadily migrating to the towns, where it rapidly deteriorates. 
mentally, morally, and physically. 

If any remedy for this state of affairs can be found, and 
one which will rather have the effect of migration frem 
town to country, the whole population, industrial and agn- 
cultural alike, will benefit enormously ; any such improve- 
ments must, however, be preceded by a complete change in 
our methods, and by a more enterprising spirit on the part 
of our landowners and farmers, who should follow the 
example of our manufacturers by adopting the points ш 
foreign systems which are superior to their own. 

The cost of railway carriage in this country for agricul- 
tural produce is one of our chief difficulties in successfully 
competing with foreign rivals, and, although the Light 
Railway Act of 1896 was passed with the intention of givinz 
facilities for the transport of the products of the land to a 
ready market, the Act has been more used for the purpose 
of promoting light railways in populous districts for tle 
sake of passenger traffic. 

The proper field for the exploitation of light railways bas 
been almost entirely neglected, and, as a consequence, neither 
our agriculture nor our fisheries have benefited by the Act 
as was intended. | 

It has been imagined that it is only possible to make light 
railways pay in populous districts, notwithstanding the fact 


‚ that railways of this kind on the Continent not only earn 


fair dividends, but also have promoted the interests of 
agriculture and trade, and increased the value of the bnd 
adjoining them. "m 

Being interested in a railway to be constructed in this 
country, where the goods traftic is likely to exceed the 
passenger traffic, and where the conditions resemble those 
prevalent on the Continent, we desired to make ourselves 
thoroughly conversant with the methods adopted in Belgium. 
where there is a very complete network of light railways 
We, therefore, asked M. C. De Burlet to grant us permissien 
to examine the light lines constructed by the Belgin 
National Light Railway Company, of which he is th 
managing director. This permission was most cordially 
given, and he was good enougli to depute M. Paul Berger. 
one of his engineers, to cccompany us over portions of their 
light railways, 

The information which we have obtained is of the greats: 
value in furnishing illustrations of commercially successful 
light lines running through sparsely populated districts, and 
depending for traffic chiefly upon agricultural products and 
manufactured goods, and it is of national importance t? 
realise that similar methods of dealing with the natural 
wealth of the land should be adopted in our own countr*. 

There are at present in Belgium, which is ошу half a 
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large again as Wales, 1,234 miles of light railways already in 
operation, 416 miles in course of construction, which are 
laid at the rate of about 100 miles per annum, and an addi- 
tional 1,320 miles to be constructed. When this mileage is 
completed, there will be 1 mile of light railway to every 
$:84 square miles of land. 

In Belgium, the lines are usually single lines with turn- 
outs, with varying gauges, the cost per mile, including 
rolling stock, varying from £1,300 to 49, 000. Sidings are 
taken into farmyards and factories, the latter often manu- 
facturing chemical manures, which the farmers on the route 
can receive direct from the manufacturer at the small cost 
for carriage of 14d. per ton per mile. 

Agricultural produce varies in cost of carriage according 
as it is conveyed in closed or open wagons, the cost per ton 
per mile being 2°32d. when closed wagons are used, and 
1:7d., or less, where the goods can be transported in open 
wagons, with an addition in each case of 4:94. per ton what- 
ever the distance carried. 

Passenger fares are equally low, first-class fares being 
about 14d. per mile, and second-class fares about «d. per 
mile, while weekly tickets are issued to labourers and school 
children at half the usual rates, 

The travelling facilities given by the light railways have 
increased the traffic between village and town or village and 
village ; for instance, the passenger receipts on the Antwerp- 
Hoogstraeten-Turnhout line which were, in 1587, the first 
year of working, £8,893, were, in the year 1901, £12,365, 
an increase of 40 per cent. after a period of 14 years. The 
receipts from goods traffic on the same line were £1,692 in 
the year 1887, and £6,697 in 1901, an increase of 296 per 
cent. in 14 years. The capital outlay on this line was 
£103,311, and the working expenses in 1901 were £12,147, 
leaving a dividend of 67 per cent. on the outlay. 

The line is 33} miles long, and passes from Antwerp 
through the towns and villages of Borgerhont, Deurne, 
Wyneghen, Schilde, Westmalle, Oostmalle, Ryckevorsel, 
Hoogstraeten, Vlimmeren, Vosselaer, Beerse, and Turnhout. 
The aggregate population of these places increased from 
62,521 in the year 1885 to 80,405 in 1897, an increase of 
29 per cent. in 12 years, while some of the smaller villages 
nearly doubled their population ; for example, in 1885 the 
population of Vosselaer was 1,109, whereas in 1897 it had 
increased to 2,022. 

There are several sidings on this line which are of great 
use to the owners, inasmuch as the cartage of goods is thereby 
obviated. The number of these sidings increases as the 
places grow, and the traffic requires them. 

The bulk of the material carried on this railway is agri- 
cultural produce, and milk, eggs, butter, &c., are put straight 
into the wagons by the farmer in a siding in the farmyard. 
There is thus no cartage to pay; the goods are often 
delivered direct to the consumer’s door by the light railway, 
and, in consequence, the prices charged are correspondingly 
low. The produce for export is taken to a main line station 
for transport to the coast, often for shipment to England. 

The light railways in Belgium do not enter into com- 
petition with the main lines of railways: they communicate 
with the smaller villages, and bring their passengers and 
goods into a large centre on a main line of railway. The 
main lines are thus allowed to do their proper work without 
competition with the more cheaply constructed light lines. 
There is, therefore, the best feeling existing between the two 
railways, since the light railways act as feeders to the main 
lines, and increase both their passenger and goods traffic. 

The first of these light railways was started in 1885, 
before electricity was in common use for traction purposes, 
and consequently the majority of them are steam railways, 
only about 45 miles being worked electrically; on these, 
however, the ratio of the working expenses to the receipts 
is less than on the steam lines. 


The light railways run, for the most part, on the sides of 


- the main roads, only about 25 per cent. of their total length 
being on land of their own. They almost entirely consist 
of single lines with long loops in the villages, at each of 
which the trains stop to pick up and set down passengers, 
or to release or take up goods wagons. In each village a 
shop forms a combined station, waiting, and refreshment 
room, where passengers can await the arrival of a train. 
There are no booking offices; the conductor of the train 


gives the tickets and collects the fares as is done in tramcars 
in England. Neither are there any railway officials at the 
Stations except at termini, where there are sheds in which 
the coaches and locomotives are kept when not in use. 

One effect of the light railways is to keep the agricul- 
tural labourers in the villages, where there are advantages 
which they could not enjoy if they were compelled to reside 
near their work. They are enabled to live a few miles from 
their occupation without any disadvantage or drawback, and 
their children can attend the village school or go by train 
to a neighbouring town and obtain an education which 
would otherwise be impossible. | 

The effect of the light railways on the value of land and 
property is very pronounced, always increasing it, sometimes 
to more than ten-fold its original value. As the villages 
grow the adjacent land becomes necessary for building upon, 
and commands a much higher price than it would as arable 
land. In some cases briekyards have appeared in places 
where, prior to the existence of the light railway, the cost 
of cartage would have been so great as to preclude the 
manufacture of bricks, and the land has consequently 
increased in price from £3— £16 per acre to £8—£120 
Ier acre. On every side the advantages of the railways are 
evident, and their receipts are constantly increasing. Buying 
and selling the produce of the land and manufactured articles 
is rendered easier, Farmers and their wives can proceed to 
market by rail, taking eggs, butter, or any light articles for 
sale on payment of their passenger fare only, and bring back 
such small purchases as they may desire to make. 

Prior to the establishment of light railways in Belgium, 
the country people had either to walk or to proceed by mail 
coach from one place to another, the main lines not, as a 
rule, passing through, or having stations at,-the small 
villages, but only connecting compáratively large towns. 
The carriage of goods was, therefore, very costly, and often 
so great, as to absolutely prevent the cultivation of agricul- 
tural products for sale elsewhere; but under the improved 
regime the farmers eagerly cultivate every square yard of 


land, knowing that they can find an accessible and ready 


market for all their produce. 


The service of trains is arranged to meet the requirements 
of the traffic, early morning trains running for the purpose 
of carrying goods to market and labourers to their work, and 
in the evening after the hours of labour. A few trains run 
at intermediate times for the convenience of the less occupied 
public, and to carry any goods which can be dealt with 
during the day. 

It is interestiug to note the proportion of the receipta cou- 
tributed respectively by passenger and goods traffic. Taking 
the Antwerp—Hoogstraeten— Turnhout line in the year 
1901 the passenger receipts were £12,365 and the goods 
receipts £6,697, or passenger receipts were 64 per cent. and 
goods 36 per cent. of the total receipts. 

In the same year, 1901, the total receipts on the line 
from Sprimont to Poulseur were £5,056, of which £651 
were passenger and £4,375 were goods receipts; that is, the 
goods receipts were 86˙5 per cent. of the whole, the remaining 
13:5 per cent. being from passenger traffic. 

This last example particularly emphasises the benefit con- 
ferred upon the district and its industries. 

There are several stone quarries between Spirmont and 
Poulseur which, prior to the opening of the light railway, 
were but little worked, owing to the fact that cartage cost 
64d. per ton per mile, whereas the light railway charges only 
lid. The effect of this reduction has been to increase the 
goods receipts from £959 in 1888, the first year of working 
the line, to £4,375 in 1901, an increase of 456 per cent. 
in 14 years. In the case of this line the gauge is 
4 ft. 84 in., which is the standard, and wagons exchanged 
with main lines run over it without transhipment. 

The total cost of construction of this line, which is 
5] miles long, was £27,154. The working expenses for the 
year 1901 were £2,872, leaving £2,184 available for divi- 
dend, and returning 8 per cent. on the capital outlay. 

Between Poulseur and Spirmont there are five trains per 
day each way between the hours of 6 a.m. and 6 p.m. The 
first-class fare for the whole distance is, 64. and the 
second-class 4d. 

‘Another instance of an agricultural line is that connecting 
Wavre and Jodoignes and passing en row/e through the 
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villages of Gastuche, Archnnes, (irez Doiceau, Longueville, 
Rcux Miroir, and Incourt ; its length is 16 miles, and it 
cost £65,870 to construct. The receipts in 1901 were, 
passenger traffic £4,036, goods traffic £2,870. 

Wavre is a market town of about 6,000 inhabitants, and 
there is a large weekly influx of farmers from the surrounding 
country with their produce and live stock for sale. Amongst 
the sidings connected with this line is one running to a 
chemical manure factory, which supplies the neighbouring 
farms. 

Like other Belgian light railways, this line runs for the 
most part along the side of the high road, where the district 
derives the benefit, not only of having a service of trains 
passing close to the houses, but of the repairing of the roads 
Letween the rails and between the tracks, together with two 
strips 2 ft. wide outside the rails, which is done by the 
l'eht railway company. 


(To be concluded.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled ex dag for this journa! by W. P. Тномрвои & Co., Electrical Patent 
Agents, £33, p Holborn, London W.C., and at Liverpool, to whom all 
Inquiries should be addressed. 


= 2 

9.780. An improved fitting for clectric incandescent lamps." J. KRE- 
MENEZKY. April 28th. 

9,788. ‘Improvements іп electric switches and in the application of thesame 
to electrically-propelled vehicles." W. M. Brows. April 28th. (Complete.) 

9,789. “Improvements relating to electric railway systems and more parti- 
cularly to crossings and switches for the sane.” Н. Е. KEELER April 23ih. 
(Complete.) 

9,800. Improve ments in switch or ringing keys for telephone switchboai ds.” 
L. M. Ericsson. April 28th. (Complete.) 


9,801. “Improvements in telephone jack- tr ps.“ L. M. Ericsson. April. 


28th. (Complete.) 

9,803. “Improvements in and relating to the electrolytic deccmposition cf 
alkaline salts." M. WILDERMANN. April 28th. (Complete.) 

9,812. “Improvements in the electrolytic production of a bleaching liquor 
and caustic alkal: lye end in appsratus employed therein." A. J. BOULT. 
(H. Seibert and G. Temple, Germany.) April 23th. (Complete.) 

9,815. ‘Improvements in and connected with the prevention of "parking on 
the interruption of ethereal telegraphic and other electric circuits.” W. L, 
Wise. (K. Birkeland, Norway.) April 29th. 

9,828. Improvements in, or relating to, electric fuse-boxes for street mnins 
and analogous uses.” R. F. HALL. April 29th. 

9,849. Improved means or method of connecting incandescent electric 
lamps in festoons, and for other like temporary uses." W. Влккев. April 29th. 
(Complete.) 

9,859. ‘‘Improvements in implements for stripping insulation from wire." 
C. C. SiLBEy.. April 29th. 

9,873. “ Improvements in and relating to the connections or joints of cables 
for conveying electrical energy." А. G. Brookes. (H.G. Thompson, United 
States.) April 29th. 

9,599. ‘Improvements in apparatus for making aerated beverages and auto- 
matically and electrically controlling the gas pressure therein.“ P. К. 
М лгмятвом. April 29th. (Complete.) 

9,9 16. An improved telephone call list.” 
(Complete.) 

9,947. Improvements in an electric low water alarm.“ 
(A. Graham, United States.) April 80th. (Complete.) 

9,949. Improved means and apparatus for effecting telephonic intercom- 
munication.” J. Young. April 80th. 

9,976. Improvements relating ‘to telephone receiver?, audiphones and the 
like.” Н. Н. Lake. (Akouphone Manufacturing Company, United States.) 
April 30th. (Complete.) 

9,977. “ Improvements in pole-pieces for dvnamo-electric machines.“ THE 
Butish THomson-Houston Company, LiwxiTED. (A. Churchwa d, United 
S:ates. April 30th. (Complete.) е 

9,978, ‘Improvements in pole-shoes for dynamo-electric machines” THE 
BritisH THomson-Hovston Company, LIMITED., (А. Churchward, United States.) 
April Joch. (Complete.) 

e 9,983. ‘Improvements relating to current collectirg devices for electric 
traction systems.“ E. BEDE and A. А. Conpamin. April 30th, 

10,000. “Improvements in electrical resistances.” A. Н. Mayres. May let. 

ADCR “Improvements in intercommunication telephones." G. E. BECKETT. 
May 1st. 

10, 0 8. A new or improved method ‘or producing eclectr c insulat ng bodies. 
H. J. HApbaw. (The“ Pyrisolith'' Isolating Material Mauufacturing Cow- 
pany, Limited.) May Ist. (Complete) 

10,097. **Improvementsin conduits for electric mains snd ір the jointing of 
same." L Barrowand J. Joux. Мау 2nd. (Complete.) 

10,098. “Improvements in starting switches for electric motors." T. E. 
Weravak Muy znd. 

10.103. ** Improvements in or relating to apparatus for use in electro-plating.”’ 
F. T. Jackso. May 2nd. 

10,144. Improved fuse holders for electric current," J.J. RAWLINGS8, W. R. 
Raw ines, and RaWLINdS Bros., LIMITED. May 2nd. 

10,141. “Improvements in syntonic space telegraphy.” O. J. Lopdk and 
А. МсїннкАр. May 2nd, 

10,195. * Means for removing moisture from electric conductor conduits.” 
I. SHoNE and E. Avr T. Мау 2nd. 

10,159. ‘‘Improvementsin and relating to electric incandescent lamps, and to 
means for connecting the same in tne electric circuits.“ A L. LEAN. May 2nd. 

10,193, ** Improvements in collectors for use in connection with overhead 
c crie traction vstems" H. Peace. May dra. 

10,204. “© Iw rovements in electrodes," J. HanoanravEs, J. W. Ѕ5терьѕ and 
J. KRARSLEX. May 3rd. 


M. MienAzkLIs. April 30th. 


C. A. ALLISON. 


‚10,205, " Improvements relating to electrical fire alarms and other electrical 
signalling systems, telegraphy, telephony, wireless telegraphy, and the like." 
E.G. Putrorp, May 3rd. 

10,231. “Improvements in and relating to high speed electrical generators 
and motors." S. Z. DE FERKANTIL. May 8rd. : 

10,237. **Improvements in phase indicators." 
F. Puna. May rd. 

10,745. "Improvements in receivers suitable for wireless telegraphy.” G. 
MancoNr and Marconi’s WIkELESS TELEGRAPH COMPANY, LIMITED. May 3rd. 

10,240. "Improvements in receivers suitable for wireless telegraphs." G, 
Marconi and Marcosta WIRELESS TELEGRAPH Compasy, IIIb. May 3 d. 

10,262. ‘Improvements in and relating to arrangements for control ing 
autoinatic electric regulators, cel) switches, and the like." W. E. Evíws. 
(Allgemeine Elektricituts Gesellschaft, Germany.) May 8rd. (Complete.) 


К, E. E. EVERETT and 


PATENTS EXPIRING. 


WE are informed by Messrs. W. P. THompson & Co., that in the year 1888, 434 
complete specifications were filed. Of those that bear the date April, May and 
June, only nine were maintained to run their full term, and, being of consider- 
able interest, we give short abstracts of them below: 


6,461. ''improvements relating to the electrical transmission ef power and te 
apparatus therefor.” Н. Н. Lake. Dated May Ist, 1888.  Armatures, field 
magnets, commutators, motors, regulating speed of.—Relates to the trans 
mission of energy by using electro motors with two or more independent 
circuits connected up to separate circuits on the armature of an alternating- 
current generator. 8 claims. 


7,046. “improvements in or relating to indicators for alternating olectris 
currents." W. P. Thompson. Dated May 29th, 1888. Current meters.— Relates 
to apparatus for measuring at a central station the difference of potentia! on 
the work circuit, and consists in introducing intg the voltmeter circuit an 
opposing electromotive force proportional to the current supplied to the work 
x Iss and cannot be well described without reference to a diagram. 11 
claims, 


7,040. ''imprevements ia or relating to apparatus for amd lecatiag 
faults in alternate current electric oironite." W. P. Thompsons. Dated May 99th, 
]RER. Testing.— Relates to apparatus for detecting and locating faults in alter- 
nating current electrin circuits. The primary coils of two converters are con- 
nected to the leads and to the earth by means of а conductor. The secondary 
circuits contain indicators such as incandescent electric lamps. If one of 
the leads is earth-connected, one of the converters will be shunted, while the 
strength of the current passing through the second converter will be increased. 
An alteration in the light emitted by the lamps will thus take place and 
indicate in which of the leads the fault occurs. 8 claims. 


0,502. ''improvements relatiag to the generation and dietribution of olestris 
currents and to spparatas therefor.” Н. Н. Lake. Dated May ist, 1888. Trans- 
formers, distributing.—Relates to special means for transforming electric 
cure: ts for distiibuting purposes. The transformer consists of a core closing 
on itself, ie., ring-shaped, cylindrical, or of similar form, which may be 
laminated. This coil is wound with a certain number of rs of coils, vt ich 
ео to the number of coils on the armature of the alternating dynamo. 

claims. 


0,001. "Improvements іа automatic electric hatteries." G. A. Nashen. 
Dated May 10th, 1888. Induction coils.—Relates to coin-freed apparatus for 
giving electric shocks. An induction coil has its secondary coil connected (0 
sliding handles by means of contact springs, the strength of the shock being 
increased by pulling cut the handles. 4 claims. 


7,860. ‘improvements in or relating to alternate current electric distribution." 
W.P.'hompeon. Dated May 29th, 1889. D'stributing.— Consiste in arranging 
two or more incandescent lamps or other translating devices in series, each 
lamp or device being shunted by a reactive coil, which is so proportioned as to 
offer a high resistance to the passage of the current when the lamp is in opera. 
ticn, but the reaction of which, when the lamp is disconnected, effects a 
resistance approximately equal to that of the lamp. 1 claim. 


7,861. ''improvements in switohes fer electric cirenits." И. P. Thempses. 
Dated Мау 29th, 1888. Switches; cut-outs.— Relates to switches for use with 
dynamos giving high potential, and is too long for purposes of abridgment 
8 claims. 


7,862. ‘improvements in or relating to central station apparates for system of 
oleotric distribution by alternato currents.” W. P. Thompson (G. Westinghouse’. 
Dated May th, 1838. Distributing switches.—Relates to centra] station 
apparatus, and consists in the combination of several independent alternatin- 
current dynamos, the ficld magnets of which are excited by separate (упатс: 
with switches connecting them with the main leads, which by switches аге ссп: 
nected to the external circuits. Ammeters and voltmeters are suitably intro 
duced. 10 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool price, post free, 9d 
lin stamps). 


6,164. ''Improvements In olectrio traction on a o»adult system." 8. @. Bennett. 
Dated March 19th, 1900. Relates to electric railways and tramways on а conduit 
system. A long tlexible collector bar runsin the slotted conduit, and is carried by 
arms from the bogies at each end of the vehicle. The arms are mounted on a pin 
on a bracket which works on a second pin, and is provided with horns toembrace 
rn arm projecting from the vehicle. A spring and guards may be provided. The 
collector passes between contact pieces pivoted on standards or on brackets in 
boxes placed at intervals in the conduit. These pieces are pressed together by 
springs or by weights, and have insulated rubbing pieces on their faces, one of 
them being connected by the feeder to the main. The rubbing pieces may {е 
hinged on their arius so as to have a parallel bearing on the collector. 


5,187. ''An automatio tolephone call recorder.” A. Е. Lamkin. Dated March 19tb, 
1900. Relates to apparatus for recording the number of calls іп а telephone 
system, and for deleting or nullifying by the exchange the number of any call 
which is not completed. There is a wheel of a counter which is operated cne 
step by a pawl each time that the telephone is taken otf the hook. The counter 
may be turned back by arother pawl operated by an electro-magnet in tbe 
circuit connected with the exchange. 


6,191. ** Improvements in electric heating systems for cars.” Westingheree Brake 
Company, Limited. (F. C. Newell.) Dated March 19th, 1900. Heating: In el ctre 
cars the current generated by the motors in the local braking circuit can be 
employed for heating purposes. 


6 232. "Improvements in storage batteries." P. Kennedy. Dated March 20th, 
1900. Relates to à support for the active material. 8 claims. 


5,274. Improved apparatus for tho eleotro-depositien of metals." W. Y. Buck. 
Dated March 20th, 1900. Work holders for spoons, forks, ard the hke ате 
f rnceiinsuch a way that the metal, such as silver, is unequally dep sited, 
ae deposited more heavily upon the parts which receive most wear. 4 
Claims, 
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RAILWAYS. 


Pror. Carus WiLsoN has recently given some very 
interesting figures regarding the adoption of electric traction 
by Italian railways. The electrification of main line rail- 
ways is a subject which we have frequently had occasion to 
refer to in connection with Mr. Langdon’s presidential 
address to the Institution of Electrical Engineers, and the 
papers of Messrs. Mordey, Jenkin, Swinburne, and Cooper. 

It may, therefore, be of interest to investigate how far the 
Italian main line railways have really adopted electric trac- 
tion, and how far the conditions that there obtain can be 
held to justify the adoption of such systems on our main 
lines in this country. 

Two companies, the “Rete Adriatica" and “ Rete 
Mediterranea," operate the greater part of the railway system 
in Italy. The railways themselves are still owned and are 
leased to the above-mentioned operating companies for & 
term of years expiring in 1905. The mileage operated by 
each company is about the same, and in the neighbourhood 
of 3,600 miles. Besides the main line railways there exist 
a series of light railways, a large portion of which are at 
the present time either operated by, or being converted to, 
electric traction. Most of these light railways radiate from 
the large industrial centres in the north of Italy, and in 
many cases have become practically interurban lines. Thus 
а line 20 miles long unites Pavia and Milan; another con- 
nects Brescia and Mantua, and is 43 miles long. 

A glance at the maps given in Prof. Carus Wilson’s paper 
will show how serious the competition of tramways and light 
railways must be. This competition, in conjunction with 
the great cost of coal suitable for burning in locomotive 
boilers, and the large water-powers which are to be found in 
Northern Italy, has caused both the Italian Government 
and the railway companies to most seriously consider the 
possibility of and the advantages to be gained by the intro- 
duction of electric traction on at least some of their main 
lines. 

We give a brief résumé of what has so far been done. 
The Adriatic Company has agreed to allow a separate com- 
pany, specially formed for introducing electric traction on 
Italian railways, to operate electrically the existing lines 
between  Lecco-Collico, Collico-Chiavenna, and Collico- 
Sondrio. The power is supplied by the river Adda, from a 
station at Morbegno, situated above Collico, and near the 
centre of the system. The electrical portion of this plant 
was entrusted to the Schuckert Company, of Nuremberg, 
who were originally interested in the promotion of the elec- 
tric traction company already mentioned. The line itself, 
and the rolling stock, were entrusted to Ganz & Co., who 
specially evolved what is commonly known as the Ganz 
system, which was so much discussed during the now famous 
arbitration between the District and Metropolitan District 
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electrically is 66 miles, and the power plant generates three- 
phase current at 25 cycles and 22,000 volts, which is trans- 
formed down to 3,000 volts for use on the line. This line 
sho. have been opened over two years ago—a formal 
opening was announced last Spring, but had to be put off, 
as the trial had so far not been satisfactory. At present 
goods trains are worked at night by means of electric loco- 
motives, which, however, are not operated on the Ganz 
cascade system. The passenger trains are still run by steam 
locomotives. A special signal system of the most compli- 
cated automatic kind has been introduced, and is expected 
to work satisfactorily. This portion of the work was put in 
by the Adriatic Railway Company, and Messrs. Ganz are in 
no way responsible for it. The passenger carriages have 
accommodation for 56 people, and weigh 53 tons each. 
They are very handsome and well built, and are equipped with 
Messrs. Ganz’s cascade system. No practical results have 
as yet been obtained, and it is very doubtful as to when the 
regular passenger service is to be operated electrically. 
Hence, as far as the Adriatic Company is concerned, it may 
be stated that they are experimenting, and have arrived at 
no decision as to future policy. 

As regards the line itself, it is simply a tourist one, having 
& good traffic in summer and carrying passengers who have 
crossed the Alps from Switzerland or the Tyrol from 
Chiavenna or Sondrio to Milan. | 

The Mediterranean railway is equipping electrically the 
whole of the line from Milan to Gallarate, and thence to 
Varese, Porto Ceresio, Saveno and Arona. The total length 
of the line is 81 miles, and the whole distance is single track 
except the length from Milan to Gallarate, which is double. 
The power house is at Tornavento, about 7 miles from 
Gallarate, A temporary steam plant, which will later serve 
as a reserve, is at present supplying the power. Water 
power will eventually be used, the water being taken from 
the river Jeuno. Three-phase current at 12,000 volts and 
25 cycles is used for transmission, this being transformed 
by means of static transformers and rotary converters to a 
650-volt continuous current, at which pressure it is sent to 
the third rail. The motor cars on the Varese line weigh 
40 tons unloaded, and have accommodation for 63 passengers. 
The goods traffic is to be hauled by electric locomotives. 
This line, like the one on which the Adriatic Company is 
experimenting, is a tourist line, and is in no way comparable 
with our main lines in this country. 

As electric trains have only been in operation for a few 
months on this line, it is quite impossible, as all those who 
have experience know, to draw any conclusions from sach a 
short period of operation as to the real cost of working, the 
probable receipts, or whether the results anticipated have or 
have not been obtained, and the results of at least two years 
will have to be available before conclusions of any real value 
can be obtained. 

But Prof. Carus Wilson evidently does not think so, and 
as no figures are as yet available, starts to work out what it 
should cost to operate the Milan-Varese line by comparing it 
with the City and South London line, and by making various 
other assumptions of asimilar nature. Thus he is ablein the 
conclusion of his paper to arrive at what appears to be the 
desired result, viz., that electric traction on our main line 
railways is not only a desirable thing, but one that should be 
immediately contemplated. 


As regards the necessary increase in traffic, the same 
methods of estimating are adopted, and the estimate as 
regards the cost of operating trains electrically is taken as 
already obtained. Even under such favourable conditions it 
is shown that the traffic will have to be doubled to pay 
expenses, 

Even should the experiments on the Italian railways 
prove the success we hope they may, it does not follow that 
this will be an argument for operating our own main lines 
electrically. It should also be noted that in the case of the 
lines between Milan and Genoa, and Milan and Chiasso, 
which are the most profitable and have the heaviest traffic, 
no suggestion has yet been made that they should be con- 
verted to electric traction. Since the electric traction 
service has been inaugurated on the Varese line the number 
of trains has been nearly quadrupled and the average specd 
nearly doubled. The average speed for express trains when 
operated by steam was 25 miles an hour, and for ordinary 
passenger trains 16 miles per hour, and the number of trains 
each way per day was eight. This increase of travelling 
facilities could have been carried out had steam locomotives 
been retained. 

The first portion of Prof. Carus Wilson’s paper is descrip- 

tive of the two lines, Milan-Varese—Porto-Ceresio and 
Lecco—Sondrio, both of which have been described in 
detail in the technical press. 
. The map showing the large extent of light railways and 
tramways which exist is of great interest, as well as that 
which shows the railway connections in the neighbourhood of 
Milan ; во also are the figures of working costs of the exist- 
ing Italian steam railways; but the bulk of the paper consists 
of estimated figures, which are not reliable guides as to what 
may really be expected in this country, and should not be 
taken seriously by railway men. 


We fully concur with the author when he states “ that 
the change from steam to electricity should not be made 
unless the increase in traffic may reasonably be expected at 
least to cover the increased cost of running, and the interest 
on the capital expenditure.” It is to avoid excessive and 
hasty conclusions that we have taken up a well-defined 
position as regards the electrification of our main line rail- 
ways—and to counteract the harmful influence which will, 
undoubtedly, be exercised by the daily Press, which already 
appears to have decided that steam traction is doomed, and 
that the days are over when locomotives shall carry their own 
fuel or generate their own power.. 

The outcome of all the recent papers and the extended 
discussions on electric traction on our main line rail ways before 
the various Institutions, has been to confirm us in our con- 
viction that with our present knowledge we are quite un- 
prepared to undertake the electrification of our main lines. 
It has not been shown that it would pay were it done, and 
how to do it seems entirely beyond our present perceptions. 

It would appear to us that more practically usefal 
results would have been obtained had the various writers 
on this subject considered the important question of 
suburban lines in and round our great manufacturing 
towns instead of speculating оп an uncertain future. On 
urban and suburban lines the case is quite different: there 
is no doubt as to system or as to the advisability—nay, 
actual necessity— of changing our existing methods. The 
traffic is ready made, awaiting the greater facilities which 
clectricity can furnish on short journeys. Then there 18 
knowledge and experience available to point out the way in 
which the work should be carried out, and to forctell 
accurate results and capital expenditure. Неге is the field 
that should occupy the immediate attention of electric 
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traction engineers and practical railway men, and it is 
along these lines that the problem of electric traction on our 
railways should be attacked. 


Dn. CHUNDER BosE has demonstrated 
the existence of some remarkable analogies 
between the behaviour of the coherer 
under the influence of electric waves, and that of the nerves of 
vision under the influence of light waves, which are now 
known to be electric waves of extremely high frequency. He 
showed that the oscillatory nature of “after images in the 
eye was completely analogous to the oscillatory conductivity 
of certain inorganic substances when used as coherers, and 
Branly and others have shown that in other respects the 
action of the coherer and of the nervous system are re- 
markably similar. | 

The intermittent nature of the discharge іп а flash of 
lightning makes it a powerful source of electric waves, and 
it must often have occurred to persons acquainted with 
Bose's experiment that lightning discharges might exercise 
some influence on the nervous system even when the flash 
itself was invisible. It is a well-known fact that certain 


The Human Brain 
as a Coherer. 


persons are abnormally sensitive to the approach of thunder- 


storms, and cases are even recorded where convulsions and 
death have resulted. These effects have usually been 
attributed to panic or exaggerated fear of being struck by 
lightning, but Mr. A. Frederick Collins describes in 
another part of this issue some remarkable experimente, which 
appear to demonstrate that the influence of lightning dis- 
charges on the brain may be as much beyond the control of 
the will as the effect of light on the eye. 

Mr. Collins happened to be making experiments on a 
freshly-prepared human brain, with the view of showing that 
its substance acted as a coherer. Two isolated needle points had 
been inserted into the substance of the brain with the object of 
measuring the resistance between the points by a Wheatstone 
bridge. To his astonishment he found that he could not 
balance the bridge arms. After an approximate balance the 
needle suddenly swung to plus without any apparent cause, 
showing hundreds of ohms too much, and then made 
an immediate second deflection to the minus side, showing 
hundreds of ohms too little. This state continued a few 
minutes, when a peal of thunder revealed to him the cause 
of the puzzling behaviour of his galvanometer needle; it 
was due to the approach of a thunderstorm. As the storm 
approached the deflections grew more and more pronounced, 
80 that there could be no doubt that the disturbance was 
due to it. To exclude the possibility that the deflections 
were due to the effect of the electric waves on the galvano- 
meter system, a 1 ohm coil was measured, and in this no 
difficulty was encountered. When the storm was at its 
height a telephone receiver was substituted for the testing 
set, and through it and the substance of the brain came 
sounds like the cooling of a piece of red-hot metal quickly 
submerged in water. 

Besides these experiments on the cohering effect of 
lightning on the brain, which he was fortunate enough to 
have the opportunity of making, Mr. Collins has also made 
а valuable series of tests on different parts of the brain 
with Hertzian waves generated by an induction coil. He 
claims that his experiments have shown that the grey 
matter is more susceptible of the impressions than the white 
tracts, consisting of nerves or conductors, and that the 
granules of the rust-coloured layer are the most sensitive 
of any portion examined. 

Mr. Collins's experiments must be of great interest and 
very suggestive to physiologists as well as to physicists. 
There are, however, many gaps to be filled up by laborious 
and careful experiment before his thesis can be fully 
accepted, 


RAILWAY BLOCKS AND TELEGRAPHS: 
RECENT PRACTICE, 


THE paper read by Mr. A. T. Kinsey at the meeting 
of the Dublin Section of the Institution of Electrical 
Engineers on the 17th ult. is of considerable interest as a 
record of practice in Ireland, but is not of во comprehensive 
а character as its title would seem to indicate. 

Speaking generally of the principles of block signalling, 
the author notes the imposition of a space limit between 
trains, the differences in the limits at various points, and the 
elasticity given by the use of switches to meet varying 
conditions of traffic. Some of the author's statements, 
however, must not be taken too literally, since we find 
him saying, without any qualification whatever, that ** one 
train cannot overtake or meet another, as one train only is 
permitted to enter a block section at a time.“ It is true the 
rules do not give permission, except under special circum- 
stances, but one train has overtaken another, and trains have 
met in the same section, both with and without the per- 
mission of the operators. The same thought appears in the 
curious statement that the cost of block working on double 
lines must not be considered “ all loss," to be tolerated only 
on account of its “absolute safety.” It hardly requires to 
be said, at this time of day, that the safety of the system 
depends quite as much upon the operators as upon the 
apparatus in the present method of working. To say that 
certain eventualities are impossible, whether with reference 
to the results to be achieved as a whole, or to the action of 
any part of the apparatus, is liable to give rise to misconcep- 
tion unless qualified. 

Mr. Kinsey would almost appear to consider the block 4 
necessary evil, and, as the maintenance of the signal cabins 
is such a considerable item of the working expenses, “ the 
fewer of them the better for the dividend, provided that the 
traffic be smartly handled.” The italics are ours, Considered 
as & general statement that operating expenses should be 
kept to the minimum, no exception need be taken to the 
observation quoted. It is, however, undoubtedly true that 
traffic is more smartly handled, and the capacity of a line 
immensely increased by the use of the block system, and its 
value becomes more and more apparent as the traffic of a 
line grows. The load factor of a railway is of the utmost 
importance, and, probably, is only just beginning to be 
fully realised. In view of the fact that the road bed and 
its appurtenances are by far the most costly part of the 
equipment of a railway, it is desirable to obtain from it the 
greatest possible “duty.” 

Only in the neighbourhood of large towns, where there 
is а considerable suburban traffic, is the load factor of decent 
proportions, and in such situations the value assigned to the 
block system is apparent from the short sections employed. 
The only limits to this increase are the differences in speed 
and the provision of adequate braking power. Mr. Kinsey 
admits that some economy" may result. from the opera- 
tion of the block system, as a driver knowing that he has 
a clear road until he reaches the next section can make the 
most of it.” But railway traffic is run to a time schedale 
in all but a few unimportant instances, and the oppor- 
tunities for making the most of it” аге not numerous 
on the line, and even they are not often taken advantage of. 
The department where “the most is made of it” in this 
sense, is that in which the time table is made up, and traffic 
arrangements made generally, and it may be said that with- 
out the high degree of certainty ensured by the block system 
and its aids, the present fast mixed traffic could not possibly 
be handled on the existing lines. 

Some exception may also be taken to the statement that 
the earlier types of block indicators were designed to repre- 
sent the actual semaphores used for line signalling. 
Certainly the statement does not apply to the earliest 
examples of train-signalling instruments. Cooke and 
Wheatstone's indicator was a needle instrument, as were 
those of Bartholomew, Tyers and Bain; those used on the 
old Blackwall and the Birmingham and Gloucester railways, 
on the Midland Railway between Desford and Bagsworth, 
and through Thackley, Clay Cross and Duffield tunnels. 
Needle instruments were used also on the Great Western Rail- 
way as early ав 1839 for a modified form of signalling; on the 
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Great Northern in 1851, and were adopted by Mr. Edwin 
Clark for the London and North-Western in 1853. It was 
not until about 1862 that Mr. Preece devised his apparatus, 
and contended for uniformity between the electrical and 
mechanical apparatus, although we believe that Mr. C. V. 
Walker had previously experimented with a semaphore arm 
attached to the axis of a needle instrument. It need hardly 
be said that the needle instrument now signals more miles of 
line in these islands, and those of the most important 
character, than any other type of instrument, and that on 
the whole, and leaving out of account the question of 
control of the operator, it fully deserves the confidence 
reposed in it. 

On the question of the sufficiency of the ordinary block 
instrument the author is silent. A slight description of 
Preece's instrument, and a fuller description of Harper's, are 
given, but the absence of illustrations renders them of but 
little use to any but those already acquainted with the appa- 
ratus. Whilst their technical aspects are touched upon, no 
idea is given of their several merits as block indicators under 
all the conditions likely to arise. This is to be regretted, as, 
after all, details of construction are subordinate to effective- 
ness of operation. 

In connection with the working of single lines, the author 
gives a very complete description of the Webb and Thompson 
train staff apparatus, which, together with the earlier appa- 
ratus of Tyers, has done so much to increase the capacity of 
single lines. То such an extent does this appear to be the 
case in Ireland, that the author says, * We shall probably 
see no new double lines of railway track in Ireland in our 
time," Accumulation of staffs due to unbalanced traffic on 
a single line is noted, and it is pointed out that staffs may 
be taken out in pairs and returned to the end which is 
deficient. It should, however, be noted that this is usually 
done by someone who is not connected with the control of 
the traffic, and that the operations involve unlocking of the 
apparatus, An adaptation of the train staff apparatus to 
the locking of swing bridges is given, and a condenser 
method of working telephone circuits on block wires is 
also described and illustrated. In the latter the block bell 
is used for calling attention to the telephone. . Where com- 
munication is desired with an intermediate station, on a 
single line, without block or telegraph apparatus, a condenser 
and telephone set are connected as a leak on the train staff 
circuit, The saving effected by such methods of working 
will become more and more important, but as now available 
between adjacent cabins they are only useful for very local 
arrangements, For important main line work more extended 
communication is required, and this such methods are not 
capable of affording. 

The author describes and illustrates an interesting and 
ingenious method of combining telephone and telegraph 


ts он MAIN TELEGRAPH LINE d 
О) A —MM 
A st Nass 


TELEGRAPH 
Ато B RANSFORMER 


~. MAIN TELEGRAPH LINE s B 

TELEGRAPH 
TRANSFORMER ON Ato 
JUNCTION POLE 


Sov. ^ 


TELEPHONE 
Aro C 


DIAGRAM OF LINE CONNECTIONS. 


circuits which run on the same pole line, 80 as to obviate 
inductive disturbance of the former, without more wires 
than would be required for a single wire circuit for each. 
The arrangement is shown by the diagram. The two line 
wires are joined at each end through similar windings of 
two transformers, and the telegraph line is connected to the 
centres of the same windings at each end. The telephone 
sets are connected in the other windings of the respective 
transformers. If the telephone line wire is led off the line 
of poles carrying the telegraph wire, the transformer is 
placed at the junction pole and one end of the winding con- 
nected with the telephone is earthed there, the other end 
being connected to the continuation of the telephone line 
wire, and earthed through the telephone set as usual. The 
two line wires are in parallel so far as the telegraph curients 
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are concerned, and the differential action of the transforme 
windings to these currents prevents disturbance to the tele- 
phone, which has a metallic circuit up to the transformer at 
the far end. Disturbance from other wires is prevented by 
crossing the line wires in the usual way. Obviously, the 
two line wires must have the same resistance in order to 
prevent disturbance of the telephone by the telegraph 
currents, 

It would be interesting to know on what grounds: 
double-current sounder, with the relays “ differenti 
wound," was selected for a circuit serving 13 stati 
Perhaps, like so much railway work elsewhere, it simph 
“ growed.” А 
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ELECTRIC WAVES AND THEIR EFFEQ 
ON THE HUMAN BRAIN. 


By A. FREDERICK COLLINS. 
(Copyrighted by A. Frederick Collins.) 


Tux following account details some experiments I conde tee 
last September for the purpose of establishing the natare of 
the relationship evidently existing between electric storms 
and persons afflicted by certain forms of nervous diseases, 
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My first impressions were obtained upon observing be 
acute suffering of an old gentleman whenever a storm Wi. 
in progress, with an accentuated type of neurosis, this being 
the generic name for a class of diseases having their оп 
in the nervous system. It was a matter of common EIOS 
ledge that Mr. S—— could predict the approach of 4 $8 
several hours in advance with considerable accuracy, ШК d 
the sky was clear at the time. * 

To trace the connection between the storms and m 
physiological effect, le& us examine the data upon whi 
tests were based The experiments of Herr Heinrich Hert, 
the discoverer of stationary electrical waves, are well i 
since it is by these waves that wireless telegraphy has yee 
made possible, but a brief review may assist in making 
the phenomenon under discussion. "T 

Hertz, in 1888, in an attempt to verify the жн 
magnetic theory of light, found a simple, but most 
method of producing waves like light, exoept that 
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rency of oscillation producing them is measured, not 
he hundred trillions per second, but slowed down to 
ons, or even thousands, per second, and that the 
h of wave emitted was measured by centimetres and 
es instead of by the hundred-trillionths centimetre. 


FiG. 4.—RKaviator, 


he apparatus Hertz employed was a Ruhmkorff coil, 
A, With spark-gap 5 ö and capacity areas c c', forming 
xcillator system. To detect these waves, Hertz used a 
ometer spark-gap detector shown in fig. 1B ; when the 
e of wire B was held at a distance from the coil a, and 


ks caused to pass between b 2’, minute sparks would 
simultaneously in the spark-gap of B. Now in this 
the effect is not due to electricity passing through the 
but to electric waves propagated by the disruptive 
harge, and these waves follow the laws of light in that 
are capable of reflection, refraction, polarisation, and 
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Fid. 6.— LISTENING TO THE COHESION OF a LIVING Cat's BRAIN. 


' final test for wave motion, interference. Hertz’s 
ector was not very sensitive to the waves, and could be 
d only for short distances. 

In 1884, prior to these teste, another phenomenon had 


been noted by Calzecchi Owsti on the cohesion of metal 
filings, but he did not determine the cause. Edouard Branly 
in 1891 observed that this action was due to electric waves, 
and made the first real coherer, shown in fig. 2, reduced to 
lth its original size. Another experiment made in 1891 
by Larroque, a French scientist, bears so closely on the 
subject, that I append it likewise. He evolved the theory 
that the Hertzian or electric waves could be propagated over 
enormous distances through the middle and higher atmo- 
spheres, and constructed a detector consisting merely of a 
wire or “feeler” extending upward into the air and 
terminating in a zinc plate, fig. 3, the lower terminal ending 
іп a small brass sphere а; a second sphere a’ was adjusted 
forming а minute spark-gap, and this was earthed by means 
of a wire as shown. On the night of June 18th, when a 
terrific storm was raging over Corsica, sparks were observed 
to jump across the gap, though the sky was clear in France; 
these phenomena were repeatedly observed. 

By the application of a Branly coherer to the Hertzian 
waves, Marconi has since demonstrated that the radiation 
can be propagated and detected over enormous distances. 

In view of these facts, it seemed reasonable to believe that 
the electric waves emitted by lightning might affect, existing 
pathological conditions, and it was to demonstrate if possible 
a change or an effect in the physiological tissues that these 
experiments were undertaken. 

Accordingly, I procured from the abattoir the brain of 
a freshly-killed animal, and arranged an apparatus for 
sending out the electric waves or radiations as shown in 
fig. 1 in diagram, and in fig. 4 in half-tone. It was thought 
necessary to measure the resistance of the brain, and two 
needles connected to the testing set were imbedded in 
opposite hemispheres. The high resistance offered by the 
tissues to the passage of an electric current, especially con- 
sidering its large cross-section, was surprising. A telephone 
receiver was introduced in place of the testing set, and 
two resonator plates connected as shown in the diagram 
fig. 5, аа representing the coherer plugs, в the brain, c c’ 
the resonator plates, d the dry cell and e the telephone. 
Waves were now sent out by the emitter at a distance of 
3 metres, but there was no sound in the receiver; the 
results were nil. Had the waves appreciably cohered the 
brain cells, the telephone would have registered it. The 
result was disappointing. It then occurred to me that the 
resistance of the brain, Ifke loose metal filings, was too 
great, and its sensitiveness therefore proportionately 
deoreased. | 

The needles were inserted 1 mm. apart, and the key again 
pressed. ‘There was a sharp click in the telephone receiver 


as though a carbon coherer had been employed instead of the 
brain cells. "The key note had been struck that was to form 
the basis of the succeeding tests. Time after time the ex- 
periment was repeated, in all its possible variations, and 
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with many other brains from mammals, but with similar 
results. The teste proved that cohesion of the brain cells in 
mammals takes place afler death under the action of the 
waves. | 

Having examined into the subject thus far, the question 
of such action on living brain cells followed as a natural 
sequence, and in order to carry out a second series of experi- 
ments, I consulted with Dr. Rotzell, lecturer on zoology and 
anchropology in the Hannehmann Medical College of Phil- 
adelphia, who lives near me in Marbuth. I communi- 
cated to him the preceding results obtained, and we decided 


Fic. 8.—MrasuBING THE ELECTRICAL RESISTANCE OF THE 
Human BRAIN, 


to make some control experiments, A large feline was sub- 
jected to the process of etherisation, and was soon in a deep 
hypnotic sleep. An incision was made at right angles to 
the frontal bone, and laying back the skin the cranium was 
exposed. Two holes were next drilled through the frontal 
with exceeding carefulness that the membrane might not be 
disturbed. These perforations were 1 mm. apart, and the 
needles of the receiving apparatus were inserted into the 
brain, as shown in fig. 6 ; an assistant operated the key of 
the emitting apparatus. The detector again consisted of 
the telephone receiver, selected for its great sensitiveness. 

When the sparks passed between the oscillator balls of the 
emitter, the sounds of cohesion in the living brain were quite 
clear, though not as distinct as in tbe prior testa with the 
inert brains. "This may have been due to the short circuit- 
ing of the current from the dry cell by the blood and other 
viscous matter. The cat was sub-conscious of the effect, 
and more ether was applied; the clicking continued, show- 
ing that the brain cells were self-righting or self-restoring, 
as it is called in the technique of wireless telegraphy. The 
doctor adjusted the receiver, and likewise noted the effects of 
cohesion ; the assistant followed, but said the sounds were 
not very loud ; this decrease may have been caused by the 
constantly impinging electric waves, rendering it less and less 
susceptible to the succeeding waves, or to the coherer needles 
moving the fraction of a millimetre, and producing too 
much or too little resistance. 

After a number of similar tests, the table was moved to 
another part of the laboratory, where a better light could be 
obtained; at this moment the induction coil and battery 
circuit was accidentally closed, and the disrupting discharge 
sent forth a flood of invisible electric waves. The assistant 
was administering more ether, holding in his hand the paper 
cone containing the cotton, upon which the volatile fluid 
was poured, and forcing this over the nostrils, and to better 
accomplish the purpose, he held firmly the nape of the cat’s 
neck with his left hand. He called our attention to the 
peculiar vibrations he felt at the base of the brain. The 
doctor and myself made subsequent examinations, with the 
same startling results. There was a rhythmic vibration of 
the muscles. When the emitter was stopped, the vibrations 
ceased ; when in operation, the vibrations were in evidence. 
The effect was similar to that produced by a Du Bois Ray- 
mond apparatus, or the so-called shocking coil,” yet here 
the current was not broken by any mechanical means. One 
solution of the phenomenon was this: that the electric 


waves from the spark varied the resistance of the brain cells 
between the needle pointe, causing the current of electricity 
to vary between the limits of the maximum and minimom 
current strength, and these rapidly pulsating changes set up 
а reflex action in the muscles, just as a vibrator making and 
breaking the circuit would do, producing muscular contrac- 
tion and reflection, or * shock," as it is popularly termed. 

Note now, that if waves radiated by a 2 cm. spark 
would produce at a distance of 4 metres these resulta, what 
mighty effect would weves emitted by a flash of lightning 
at а distance of a mile have in a brain particularly suscep- 
tible to them? The tests were continued for an hour and 
15 minutes, when the cat’s fast ebbing life reached the 
vanishing point. | 

The tests proved that coheston of the brain cells of mam- 
mals in life takes place under the aclion of electric waves. 

While it may be assumed that there would be no difference 
in the action of the brain of man and animal to electric 
radiation, yet to make the tests complete it was necessary to 
experiment on a human brain. ‘The difficulty in this is 
apparent, for a fresh brain must be employed ; one prepared 
for the anatomist or having been treated with formalin or 
any preservative would not do, as the presence of extraneous 
chemicals would prevent any accurate knowledge being 
gained. 

On а certain afternoon a fresh human brain came into my 
possession. Prior to this, Dr. L. H. Prince, an eminent 
pathologist of Philadelphia, suggested that special efforts 
be exerted in making the tests, and a coherer was designed 
for accuracy, ease of adjustment, and convenience of opera- 
tion. Fig. 7 shows the details of construction ; the points, 
aa’, are of platinum and are adjustable by means of the 
screws, b ö; the legs of the coherer, c c’, are of brass enclosed 
in glass tubing and sealed in at the. junction where the 
platinum points formed right angles to them, this permitting 
the points to be sunk into the brain with only the surface 
of the ends in contact with it. Fig. 8 shows the 
apparatus used for measuring the resistance of the brain. 

The brain is composed of two kinds of tissue, called the 
grey and white matter, "Throughout the brain are distri- 
buted minute particles of grey matter called ganglia. The 
source of nervous force or vital principle of life lay in the 
ganglia. The nerve tracts which form the circuit for con- 
ducting the mental and physical impulses are composed of 
the white matter. The principal portions of the brain are 


Fia 9.—LisrENING TO LIGHTNING DISCHARGES. 


the medulla, the cerebrum, the cerebellum, and the pons 
Varolii. The resistance of the cross-section of the brain was 
measured, and found to be about 5,000 ohme, which, con- 
sidering its dimensions, was high. The coherer was then 
adjusted to various portions of the brain to determine the 
most sensitive of the waves, First, the coherer was inte 

into the grey matter of the cerebrum, and the result found 
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to coincide with the tests on the lower animals; slicing a 
portion from the upper part of the cerebrum, the core of 
white matter was next tried, but the sound of cohesion was 
much less distinct than with the grey matter. The medulla 
was less susceptible than the grey matter of the cerebrum. 
The grey and white matter of the pons was equal in вепві- 
bility to those portions of the cerebrum. 

The different layers of the cerebellum were tested succes- 
sively, but the rust-coloured granules were found to be the 
most sensitive to the electric waves. These testa required 
some dissection, but were made with the brain intact as far 
as possible. In the second series of tests I used an experi- 
mental coherer described in the Scientific American of 
June 15th, 1901. After removing the carbon, I inserted 
into the glass tube cross sections of the grey and white 
matter of the cerebrum, cerebellum, pons and medulla, 
as well as the rust-coloured granules, these taking the place 
of the silver filings in the coherer. Here, again, the rust- 
coloured granules proved the most sensitive to the waves ; 
when examined under the microscope these granules consist 
of a nucleus of protoplasm. In conclusion, I intended to 
once more measure the resistivity of the brain ; but after 
adjusting the needles and testing set, I was unable to 
balance the bridge arms ; there was a divergence of several 
thousand ohms without apparent cause. А peal of thunder 
awakened me to the real cause: an electrical storm was 
approaching, and the theory I sought to verify with a small 
spark-coil was here produced in reality. For a period of 20 
minutes the deflections of the galvanometer needle swung 
alternately to the + and then to the — end of the scale. 

When the storm was at its height I substituted a tele- 
phone receiver for the testing set, and an instant later 
lightning struck the cupola of a house a quarter of a mile 
away; three sounds, like the cooling of metal when 
immersed in water, lead me to believe the lightning had 
struck thrice, which I afterwards ascertained to beso. (Fig. 9.) 
It was a weird experience, but it proved that cohesion of the 
brain cells in man after death takes place under the action of 
electric wares. 

Now, finally, а case came under my notice where a little 
girl residing in Germantown, near Philadelphia, was thrown 
into convulsions as an electrical storm approached, and when, 
a few minutes later, lightning struck a house a quarter of a 
mile away, the child expired. The coroner returned the 
verdict that death resulted from shock and convulsions duc 
to fright, but on the results of the foregoing experiments, | 
am of the opinion that death was not due to fright, but that 
the electric waves acted on the brain first, and the fatal 
physiological effects followed from cohesion of the brain 
cells. If the medulla was susceptible to the radiation to 
any appreciable extent, it was not difficult to understand 
how the physical expression took on the aspect of fear and 
how death conld ensue, for in the medulla originate nerves 
controlling the facial muscles, and affecting directly the 
heart, lungs and stomach. With the deductions in nervous 
diseases, the experiments here given, and this last citation, it 
Reems clear that cohesion of the brain cells in man in lise 
lakes place under (he action of the electric waves. 


THE ROYAL SOCIETY CONVERSAZIONE. 


THERE was a large number of exhibits at the conversazione 
at Burlington House on the 14th inst., though none of 
them were of very striking novelty. However, it is too 
mach to expect that every year will produce scientific 
discoveries of the first rank. We give as usual some account 
of those exhibits which appear to be of special interest to 
electrical engineers. 

Two examples were shown of a new and very simple 
electricity meter, which ів the joint invention of Mr. W. M. 
Mordey and Mr. G. C. Fricker, and is suitable for use with 
either direct or alternate current. It may be described as a 
clock in which the hairspring of the balance wheel is replaced 
by a magnetic field, produced by the current to be measured 
acting upon a soft iron needle оп the balance wheel. The rate 
of oscillation of the balance wheel is thus proportional to the 
current passing through the coil which produces the magnetic 


field, and the counter actuated by the clockwork shows the 
integral of the ampere-hours. The construction of, the 
meter will be readily understood from the illustrations. 


Fa. 1. 


Fig. 1 shows the meter complete in its case. Fig. 2 is a 

front view with the cover removed. In fig. 3 one coil of the 

winding is removed to show the “armature.” Fig. 4 gives 

curves from tests with both direct and alt«rnating current. 
eee, .. 12 9... 


The illustrations are from photographs of a 10-light meter. 
The “armature” consists of a disc of slate on which a few 
pieces of iron wire or iron strip are fixed as in а compass 
card. This disc is mounted on the balance-wheel shaft, and 
is surrounded by a fixed coil of wire conveying the current 
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to be metered. The iron carried by the disc is magnetised 
more or less strongly by the curent, a directive 
action being exerted in an opposite sense to that 
acting on a galvanometer needle, i. e., tending to bring the 
iron needle to & central or axial position. in the coil. The 
meter stops when no.current is passing, and the disc comes 
to rest at one or other extreme of ita arc of oscillation. 


Fia.93. 


The balance wheel shaft is carried on a footstep jewel, the 
preseure on which is relieved by a torsionless silk fibre 
suspension. The meter is for use on constant-pressure 
circuita, and the counter indicates kilowatt-hours or Board 
of Trade units, An important feature is that, with alternate 


Dr. Muirhead exhibited a cable relay in operation. It 
was placed between two circuits of artificial cable, each 
representing about 1,250 miles of actual cable, with an 
automatic curb transmitter at the sending or signalling end 
of one circuit and a siphon recorder at the receiving end of 
the other circuit. In the cable relay the local contacts were 
made between a metallic arm, which is connected by fibres to 
the signal coil, and a vibrating body, whose metallic surface 
is divided by thin insulating partitions into three sections 
to constitute the two terminals of a local line or retrans- 
mitting battery with a zero section between. The signals 
given by the siphon recorder were very distinct, and in every 
case came back to the zero line. 

Mr. Pidgeon showed his latest form of mfluence machine 
in operation. This machine is made to resist hard usage, 
and is suitable for military field work with the X-rays. 
The machine is of the type with oppositely rotating discs 
combined with fixed inductors, which has already been con- 
structed in various forms by Mr. Pidgeon. This latet 
machine is made more compact by placing all the rotatin: 
discs as close together as is desirable, and leakage is greatly 
reduced by completely enclosing the carriers in the dise. 


' which are made of a new insulating material—" volenite. ' 


The coating of wax and resin used in his previous machines 
is dispensed with. Except in the case of the terminal disc-, 
contact is made with the carriers at the periphery of the 
disc. The discs are driven by toothed gearing. 

Prof. Fleming gave a demonstration of Zickler’s system 
of wireless telegraphy by ultra-violet light.* The experi- 
ments exhibited showed the action of the ultra-violet light 
emitted from the edge of the coating of a Leyden jar upon 
the spark of the induction coil which charged it. The jar 
was arranged between two spark gaps in parallel, one longer 
than the other, and both connected to the terminals of an 
induction coil. The jar being placed nearest to the shorter 
gap, the spark always took place at this gap, but when the 
ultra-violet light was cut off by interposing a plate of mics 
the spark immediately appeared at the other gap. This 
latter gap was then quenched by illuminating the shorter 
gap by a naked arc light. These effects, we believe, have 
been demonstrated at в distance of a mile from the source of 
ultra-violet light. 

Mr. Mackenzie Davidson exhibited stereoscopic X-ray 
transparencies in a Wheatstone stereoscope. In the photo- 
graph of a skull the thickness of the bone could be distinctly 
seen. "There were also X-ray photographs of a bullet fired 
from a revolver. Mr. Mackenzie Davidson also gare 
demonstrations during the evening of the development in 
daylight of light impressions on Rontgenised photographic 
plates. He failed, however, to mention that the discovery 
of this remarkable phenomenon was due to Nipher.f 
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ALTERNATING CURRENT. 


Fig. 4.— TESTS or MonpEs-FRIckER METER. 


currents, there is no frequency error," the constant being 
the same for all practicable frequencies, Considerable loes 
to supply authorities results from inaccurate records of very 
small and long-continued loads, but, as the curves, fig. 4, 
show, the Mordey-Fricker meter gives very accurate records 
with the smallest loads met with in practice, such as one 
5-C.P. or one 8-c.P. lamp. The clockwork requires to be 
wound up only once in three months, so that it can be con- 
veniently done by the meter inspector, and no eelf-winding 
gear is necessary. The meter can also be adapted for use 
with motors, 


Dr. Dawson Turner showed that the ultra-violet radiation 
of a condenser spark between iron electrodes would dis- 
charge both negatively and positively charged bodies. 

Whipple’s temperature indicator, exhibited by the Cam- 
bridge Scientific Instrument Company, is intended for use 
with a platinum resistance thermometer. The bridge wire 
is wound on a cylinder in the form of a screw, and the 
pd contact is moved until the resistance of the thermo- 


* ELECTBICAL Review, March 31st, 1899, p. 515. 
f Erro. Rev., August 10th, 1900, p. 208. 
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meter is balanced The temperature is read from a scale 
graduated to give the temperature on a gas scale, and not on 
the platinum scale, as in Callendar and Griffiths’s tempera- 
ture indicator. 

Prof. S. P. Thompson exhibited some rare editions of the 
works of Dr. William Gilbert, of Colchester, the founder of 
the Sciences of Electricity and Magnetism, among which 
were the first folio Latin edition of De Magnete, London, 
1600, the second Latin (quarto) edition of De Magnete, 
Stettin, 1628, and the third Latin (quarto) edition of De 
Magnete, Stettin, 1633. 

Mr. C. E. Stromeyer gave an experimental illustration of 
a peculiar cause of steam pipe explosions, which may be of 
some value in enabling engineers to avoid such disasters. 
The apparatus consisted of a glass tube, which represented 
a branch steam pipe. The lower limb was closed by an 
india-rabber stop representing the stop valve on an 
unused boiler. The upper limb was connected to a flask in 
which water was being boiled and represented the main pipe 
full of steam. The | pipe collected condensed water, which 
when drained away by the attendant led to water hammer 
blows and to explosions. 

Mr. Cossor exhibited a fine specimen of a Braun tube. 
This tube, as has been often pointed out in the ELECTRICAL 
REVIEW, is an invaluable means of indicating rapid varia- 
tions of current or of the magnetic field. The indicator 
being a pencil of cathode rays with practically no inertia, 
the response to changes of a magnetic field acting on the 
pencil of rays is instantaneous. 

Prof. Wilson showed the results of experiments on the 
distribution of electric currents induced in a solid iron 
cylinder when rotated in a magnetic field. By passing insu- 
lated conductors through longitudinal holes in the cylinder 
the change of magnetism at different depths in the cylinder 
was measured. Diagrams on the wall showed the effect of 
variation of the magnetising force. For a given speed of 
rotation, with small force, the centre of the cylinder expe- 
riences considerable change of induction as compared with 
the surface, accompanied by comparatively small phase dis- 
placement. For intermediate force, the change of induction 
at the centre becomes relatively very much smaller, accom- 
panied by a large phase displacement. For large mag- 
netising force, the change of induction at the centre is 
again important, and the phase displacement again small. 
The effect of variation of speed of rotation was shown. 


PARLIAMENTARY. 


SourH SHIBLDS, SUNDERLAND AND District TRAMWAY BILL. 


A SELECT Committee of the House of Lords, presided over by the 
Duke of Northumberland, on 7th, 8th and 9th inst., had under con- 
sideration the South Shields, Sunderland and District Tramway 
Bill Mr. Balfour Browne, K.C., Mr. Freeman, K.C., Mr. E. H. 
Lloyd, and Mr. C. C. Hutchinson appeared for the promoters, and 
there were a number of petitioners against the Bill, including the 
South Shields Corporation, who were represented by Mr. L. 
Coward, K.O., and Mr. Hans Hamilton. 

Mr. Ввожне, in opening the case for the promoters, said the Bill 
authorised the British Electric Traction Company to construct 


tramways between South Shields and Sunderland. The proposed - 


lines would start in the northern part of South Shields, and would 
pass through Harton to Whitburn. There a branch line would go 
to the south of Sunderland and the main line would also go on to 
Sunderland. In either case the lines would join the authorised 
tramways of the Sunderland Corporation. The proposed lines were 
8 miles 1 furlong in length, would be constructed on a 4 ft. 84 in. 
. gauge, and would be worked on the electric overhead trolley 
system. Of all the local authorities affected, only South Shields 
0 The first idea was to deal with the tramways as a light 

ilway scheme, but the Light Railway Commissioners thought the 
Scheme so important that it should receive the sanction of Parlia- 
ment. With regard to South Shields, that body seven years ago 
obtained power to construct tramways on a 3 ft. 6 in. gauge, but 
nothing had been done, and consequently the promoters asked for 
authority to construct a line over Westoe Lane, which was in the 
centre of South Shields, and was & road over which the Corpora- 
tion were authorised to construct a tramway In 1901 the Corpora- 
tion proposed to introduce a Bill giving them power to use the 4 ft. 
84 in. gauge, and asking for powers to work the tramways them- 
selves, but this the ratepayers refused to sanction, and conse- 
quently the Corporation had now no power to work tramways 
themselves. 

Mr. CouLsoNw, the clerk to the Rural District Council of South 
Shields, stated that in 1900 the Council were approached by two 
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companies who wished to construct tramways in the district, and 
they decided to support the British Electric Traction Company in 
their application before the Light Railway Commissioners. As the 
Commissioners considered that there would be competition with a 
railway they decided that the scheme ought to have the approval 
of Parliament. Witness proceeded to deal with the benefits which 
would accrue to the district from the construction of the tramways, 
and mentioned that the Council, by an arrangement with the com- 
pany, could obtain current for electric lighting. He believed an 
agreement had been come to by which there would be a junction 
with the Sunderland tramways. Similar evidence was given by 
other representatives of local authorities in the district concerned. 

Several witnesses were called represonting the South Shields Pro- 
perty Owners’ and Ratepayers’ Association, which Association 
strongly objected to municipal trading, and therefore objected to 
the South Shields Corporation going in for tramways. 

On the resumption of the sitting, Alderman REDHRAD, of South 
Shielde, said they wanted tramways as cheaply and as quickly as 
possible, and he considered the company was more likely to give 
them that than the Corporation. Other evidence of a similar 
character was given. 

Mr. STEPHEN SELLON, engineer to the British Electric Traction 
Company, said the total length of the main line of the proposed 
tramway was 5 miles 2 furlongs, and the spur line from Cleadon 
vid Whitburn and Fulwell was 2 miles 6 furlongs in length. The 
Parliamentary estimate was £98,800. In his judgment that was 
amply sufficient. The gauge would be 4 ft. 84 in. It was intended 
to work the tramways on the-system which had been so successful all 
over the country—vis., the overhead electrical system. In preparing 
the scheme, whilst taking care to serve the needs of South Shields, 
they had paid particular attention to providing intercommunication 
with the adjoining districts. The North-Eastern Railway Company 
had alleged that the tramways would take from them іта с of th 
annual value of £25,000. He had taken some trouble to ascertain 
what would be the traffic affected by the tramway. The traffic for 
one week—April 2nd to 8th—this year from South Shields and 
Sunderland and intermediate stations was found to be £242. He 


knew instances where tramways ran absolutely parallel to the 


railway lines, but in spite of that, Parliament sanctioned them. 
In cross-examination by Mr. Coward, Wirness said he knew of a 
case where a company had got powers without the consent of the 
Corporation. | 
. CowABD addressed the Committee on behalf of the South 

Shields Corporation, and said that in 1882 the Corporation con- 
structed some tramways, but, unfortunately, such was the narrow- 
ness of the streets, that those tramways had to be constructed on a 
gauge of only 3 ft. 6 in. Therefore, what happened under this or 
any other Bill was that, unless and until an alteration of gauge had 
been effected, it would be difficult to get a continuous system of 
tramways. The lease of the existing tramways granted to the 
South Shields Tramway Company expires on February 1st, 1906. 
In 1896 the pal red went to Parliament for powers to construct 
other lines, and then again it was deemed desirable that they 
should be constructed on a gauge of 3 ft. 6 in. The period for their 
gm Mim expires in July, 1903. The Corporation had to apply 
to liament for compulsory powers to take land, which they 
thought they had got. That afforded some explanation of any 
suggestion of delay. The Corporation were desirous of construct- 
ing their trams, and being in a position to work them. 

Evidence have been called in support of the South Shields case, 
the Committee, after consulting in private, announced that they 
had found the preamble not proved. 


Lonp RIBBLESDALE’s TUBE COMMITTEE, 


On resuming on 9th inst., this Committee proceeded with the con- 
sideration of the City and Crystal Palace Railway Bill. 

Mr. 8. SELLON, the engineer and electrical adviser to the British 
Electric Traction Company, stated that his company would be 
willing to give substantial assistance towards the carrying out of 
the undertaking; and Mr. Е. Вснемск, on behalf of the Crystal 
Palace Company, said he would be prepared to find capital to the 
extent of £1,000,000 if the Bill passed. He considered it would be 
a very great advantage to the Palace to have the proposed railway 
constructed. 

After deliberating for a shortitime, the CHAIRMAN said the Com- 
mittee had decided that the preamble of the Bill must be rejected, 
and therefore there was nothing to be gained by proceeding further 
with the case. 

Mr. Moon, K.C., then opened the case on behalf of the promoters 
of the Great Northern and City Railway. He said the Bill simply 
Bought for powers to enable an extension to be made of a line which 
was rapidly approaching completion. The line commenced under- 
neath the station of the Great Northern Railway at Finsbury Park, 
and ran down to the City as far as Finsbury Pavement. There 
would be an interchange station with the Great Northern Railway 
at Finsbury Park, and it was hoped that the line would be opened 
in the course of a year. Under the present Bill the company 
wished to obtain powers to continue the railway on from Finsbury 
Pavement to the Bank. They aleo wished to erect a generating 
station at Shoreditch, to construct a station for passengers at High- 
bury and to enlarge the station at Finsbury Pavement. All those 
works were necessary for the better working of the railway, and the 
extension to the Bank would bea great convenience to the travelling 

ublic. 
: The chairman of the company, Sir Charles Scotter, and Sir Henry 
Oakley, a director of the Great Northern Railway, having giveu 
evidence in favour of the Bill, local evidence was tendered оу Mr. 
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G. C. T. Bartley, М.Р., and Mr. Claude Hay, М.Р., to the effect 
that the proposed extension would be a great boon to the public. 
The Committee then adjourned. 


On the Committee resuming on 12th inat., two members were 
absent through indisvosition—Lord Clanwilliam and Lord Aberdare. 
Some discussion took nlace between the various counsel interested, 
aud it was agreed by the parties to accept the decision of the four 
remaining members, and the consideration of the Great Northera 
and Citv Bill was continued. , 

Sir Dovaras Fox explained that, as regarded tunnel work, 
the Jine would not approach nearer to the Bank of England 
than the southern end of Moorgate Street. There would be a sub- 
way for passengers comine up to the railings of the Bank. hut the 
nearest shaft would be 30 ft. away. Five ehafts would be con- 
structed between the corner of the Rank and the end of Moorgate 
Street for the purpose of getting lifts down into the tunnel. With 
the shield process of driving there was practically no risk to build- 
inga dnring the construction of the line. 

Mr. Ram. K. C., for the Bank of England, addressed the Committee, 
and very strongly urged the necessity of giving the Bank the pro- 
tection of the Bank of Fingland clause if the Bill was allowed to 
proceed. He pointed out that the model clause suggested by the 
promoters only gave protection for a period of two vears, whereas 
the Bank of England clanse gave protection for all time. 

The CHAIRMAN said that, having regard to what the Bank of 
England meant to the City of London, and to the credit of the 
world, he thought it likely the Committee would impose a special 
clause for its protection. He conld promise that the question would 
have full consideration when the proper time came. As to the 
model clause which had been referred to, it was not his intention 
that the appeal to a special tribunal should extend to those who 
had their right under the Land and Clauses Act. The clause to be 
submitted by the promoters might prove a basis of agreement. 

Mr. Moon, K.C.. on behalf of the promoters, said they were 
willing to consent to a clause giving protection for a term of two 
years, but if, as а result of the deliberations of Lord Windsor'a 
Committee, a longer period should be agreed upon, then he would 
promise that the Bill should be so amended before it reached the 
other House. 

Mr. LirTLEB, K.C., having addressed the Committee on behalf of 
the Corporation of the City, who, he said, viewed the project with 
suspicion on the ground that the promoters bad rome ulterior 
motive, Mr. A. C. Morton, C.C., a member of the Streets Com- 
mittee of the Corporation. gave evidence in opposition to the Bill. 

After deliberation, the CHAIRMAN Announced that the Committee 
considered the preamble of the Bill proved, and intimated that 
they would require a special clause to be inserted for the protection 
of property owners; and also a special clause for the Bank of 
England. Before deciding проп the exact clause, he would con- 
sult with Lord Windsor and the Chairman of Committees. 

Mr. Baaoatray. K.C., then briefly opened the case of the North 
West London Railway Bill. He explained that the only object of 
the Bill was to obtain an extension of time for three years for the 
construction of a tube line, which was authorised in 1899, from 
Marble Arch to Cricklewood under the Edgware Road. Power was 
als» asked to enable the tubes to be constructed 13 ft. in diameter, 
as against 12 ft. 6 in. as originally proposed. 

After hearing evidence in favour of the Bill. the Committee 
declared the preamble proved. The Committee adjourned. 


The Committee, on resuming its sitting on 13th inst., considered 
a number of clauses proposed by Mr. Talbot for the L. C. C. for 
insertion in the North-West London Railway Bill, and provision was 
asked to be inserted for reducing the workmen's fares to 1d. single 
and 2d. return, and slightly extending the time within which the 
workmen's tickets would be available. 

Мг. BAGGALLAY, K.C., raised objection to the clause, stating that 
the matter having been threshed out in 1899 it was not necessary to 
alter the decision then arrived at. The amendment was rejected. 

Mr. BALFOUBR Browns, K.C., then gave evidence on behalf of 
the Great Northern and Strand Bill, which he said was for extending 
the time for authorised construction of a tube railway from Finsbury 
Park to the Strand. The preamble was declared proved. 

The clauses of the Great Northern and City Railway Bill were 
next considered. The CHAIRMAN said the Committee thought tuat 
what was known as the Bank of England clause should be inserted 
with a distinct understanding that it was for the protection of the 
Bank of England as a special building. 

Mr. Moon, K.C., put before the Committee the terms of a clause 
the promoters were willing to insert in the Bill for the protection of 
persons whose property might be damaged by the working of the 
tube railway. It provided that if before the expiration of two 
years from the opening of the railway any damage should be 
incurred to property, the owner would have the right of com- 
pensation, in addition to any remedy given under the existing law. 

The CHaIRMAN submitted a clause which he thought was 
& model one that he should like inserted in all tube railway 
Bills. It provided that, if at any time within two years after the 
opening of the railway an owuer or lessee of land or buildinys 
complained of damage or annoyance from the working of the line 
for which he could not lay claim under the Land Clauses Act, that. 
such complaint should be placed before an arbitrator appointed by the 
Board of Trade. If necessary, the arbitrator could be assisted by 
two engineers, and have power to award compensation. 

The Committee, after consultation, avreed to let the matter 
respecting the clause stand over till after Whitsuntide, and after 
consultation with Lord Windaors Committee. The Committee 
adjourned. 
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The Committee finished the consideration of the various Rill, 
before them at their meeting on Wednesday of last week. Dis- 
cussing the clauses of the Great Northern and Strand Railway, on 
the suggestion of the London County Council, clauses were inserted 
providing for the sale of workmen's ticketa in batches to employers, 
and prohibiting anv increase of fares on public holidays. 

“у. Paar. K.C., briefly aubmitted the Bill of the Baker Street and 
Waterloo Railway to the Committee. He pointed out tbat it ws: 
simply to obtain an extension of time for the purchase of land and 
construction of works The line was authorised in 1893. and in 
1897 arrangementa were made with the London and Globe Finance 
Company to finance the line, and in 1900 a second agreement was 
made with the companv to carry out an anthorised extension. The 
work was begun after the agreement of 1897, but the failure of the 
London and Globe Company last year had placed them in 
difficulties, and therefore they asked the Committee to grant an 
extension of time. 

Mr. Perks, M.P., stated that 60 per cent. of the tunnelling 
had been completed. and the stations were completed, or in coume 
of constrnction. The District Company would submit а revised 
scale of fares next vear and ask Parliamentary sanction for them. 

The preamble of Ње Bill was declared proved and the clauses 
were adjusted : subject to the insertion of & model clause which is 
to be inserted for the protection of property owners against injury. 
and which clause i8 to be drawn up in consultation with Lord 
Windsor's Committee. 


— — ——— — EE 


LoN DON County Councit TRAMWAYS. 


Mr. Honwouse’s Select Committee of the House of Commons re- 
sumed consideration of the L.C.C. Bill on 9th inst., when various 
local witnesses were called in favour of the new tramways proposed 
under the Bill. 

On proceeding to hear the opposition, some discussion arose 
between counsel and the Committee as to whether they would he 
justified in entering upon the general case, in dealing with the 
petitions of frontagers on the Victoria Embankment. The Cam- 
MAN said the Committee could not allow counsel to enter into the 
general case—they must confine their ohjections to specific matters 
where they alleged they would be injuriously affected by a tramway 

Lord R CNC, K.O., said that under those circumstances he must 
respectfullv retire from the Committee, as he wished to enter upon 
the general case. 

Evidence was then tendered on behalf of the District Railway 
Company in opposition to the Embankment tramwavs. 

Mr. J. W. WurTTAM, accountant to the District Railway, said he 
was confident that the tramways would not get enough traffic to 
make them remunerative. | 

Major Tsaacs, the deputy chairman of the District Railway, said 
that in his opinion an electric tramwav along the Thames Embank- 
ment wonld spoil wbat had hitherto been one of London's finest 
thoroughfares. It would be wholly out of harmony with the sur- 
roundings, and would impede the quick traff which now used the 
Embankment to get from the City to the West End or vice versá. 
His company had had creat difficulties to contend against, aud he 
thought thev опоћ to be protected from this вот of competition 
With the introduction of electricity on their railway the turn of the 
tide seemed approaching, and he had little or no doubt tbat the 
company had a prosperous future before it. It would be manifestly 
unfair to the original ehareholders that just when they were hoping 
for a return on their capital it should be prevented by this tram- 
way comnetition. It was a matter of common knowledge that the 
Central London Railway bad very prejudicially affected the com- 
pany'searnings. Asa matter of fact, their revenue had fallen by 
215.000 a w2ek from what it маза few years ago, and the board 
attributed the falling away of the traffic to the tube railways on tbe 
northern side, and the tramwav on the western side of their system. 
The Committee then adjourned. | 


On 13th inst. the hearing of the Bill was continued, and Mr. 
Erskine Porrock having replied for the County Council, the Com- 
mittee conferred in private. 

On the proceedings being reanmed, the CHAIRMAN announced that 
the Committee had unanimously come to the conclusion to recom- 
mend that the tramway be authorised on the Thames Embankment 
from Westminster to Waterloo Bridge, so that it could form a junc 
tion with the line authorised by the L.C.C. Subways and Tramways 
Bill, but there would be a clause for the protection of the District 
Railwav. 

Mr. Cowanp, K.C., afterwards addressed the Committee in oppo 
sition to the proposed tramway from Camberwell Green to East 
Dulwich and Lordship Lane, and a number of frontagers gave 
evidence as to the probable damage which would be caused to pro- 
perty. The Committee again adjourned. | 


On Wednesday last week the hearing was reanmed, and Mr. J. 
HETHRRINGTON, J.P., giving evidence on behalf of the Camberwell 
Conncil, contended that the proposed tramway between Camber- 
well and Dulwich was unnecessary, as a good train service Was 
supplied by the two railway companies, besides facilities given 
from Camberwell Green by other trancars and ‘buses. If heavy 
electric cars were to constantly run along the embankment at 
Champion Park, he feared it would give way. | id 

Mr. Сгорк appeared on behalf of the S. E. & C. Railway, and sil 
that it had been ascertained since the Bill had been deposited, that 
the proposal was not for the construction of a line of about 24 miles, 
that would not compete with the railway, but a portion of a 
scheme to run a line to the Crystal Palace. 
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The Committe® wring consulted in private, the CHAIRMAN 
announced that qne A decided to approve of the tramway 
proposals, A clause; be required in the Bill in order that a 
more convenient terminus might be provided for the Putney line in 
the lower Richmond Koad. 

The Committee then considered the proposal of the L.C.C. to 
widen the Hampstead Road at the junction with Tottenham Court 
Road. 


On Thursday last week the Committee considered the clauses 
for the protection of the District Railway, which provided 
that the construction of the line along the Embankment 
should be carried out with as little interference as possible 
to the railway, and upon plans and sections to be submitted 
within 21 days' notice to the engineer of the company and 
approved by him. In the event of injury to the railway structure 
by the tramway, the railway could recover the cost of repairs from 


the Council, or in default of agreement between the parties, the . 


vost to be settled by arbitration; and if in the opinion of the 
railway company апу strengthening of the structure of their line 
was necessary, 28 days' notice must be given. 

The CHAI MAN said the Committee had come to the con- 
clusion that the tramway should not be constructed on the over- 
head system. An enactment to that effect was necessary, and 
would perhaps apply to all the tramways. 

Mr. Erskine PorLook, K.C., pointed out that under the Electric 
Powers Act it was to be the conduit system unless the local 
authority assented to the overhead system. He admitted that the 
Embankment was an exceptional case, for there the Council was 
the road authority. 

The Committee finally decided that the prohibition of overhead 
wires should include the lines along the Embankment and at 
Denmark Hill and Putney. The Bill as amended was then ordered 
to be reported to the House. 


NogTH METROPOLITAN ELECTRIO PowER BSuPPLY BILL. 


Mr. Fison has reported from the Committee on Group J of Private 
Bills: That in the case of the North Metropolitan Electric Power 
Supply Bill they bad agreed to the following report:—" That a 
report from the Local Government Board relative to Clauses 6 and 
10 of the Bill bad been referred to and considered by the Com- 
mittee. The Committee had struck out Clause 6 of the Bill, and 
with regard to Clause 10 the recommendation contained in the 
report had been adopted. That there are no other circumstances of 
which, in the opinion of the Committee, it is desirable that the 
House should be informed." 

Mr. Frson further reported from the Committee: That they had 
examined the allegations contained in the preamble of the Bill, and 
amended the same by striking out so much thereof as related to the 
proposed extension of the company's limits of supply to include the 
urban district of Willesden, and had otherwise amended the samc 
so as to make it consistent with the provisions of the Bill as passed 
by the Committee, and found the same as amended to be true, and 
bad gone through the Bill and made amendments thereunto.” 


Lorp WINpDSOR’s TUBE COMMITTEE. 


AT the resumed sitting of this Committee on Tuesday, 6th inst., 
Sir Нмвү OAKLEY was recalled, and in cross-examination said that 
his board was advised that there would be no difficulty in raising 
the capital required for the extensions at par. He did not think 
tbat the capital could be separated from the old capital. The esti- 
mated expenditure on the extensions was £4,151,000. The works 
and lande would absorb nearly £3,000,000, and another £900,000 
would be required for the construction of lifts and rolling stock. 
The cost of construction came out at £470,000 a mile, compared 
with £579,000 for the existing line, but the difference was accounted 
for by the fact that the construction could be looked after more 
closely and more was known about it. The proposed line, it was 
true, was nowhere more than 6 furlongs distant from the existing 
line, but even in spite of the tube,“ the traffic along Piccadilly 
was much ter than by the Oxford Street route. The figures for 
the Oxford Street route were: at Marble Arch, 10,974 vehicles and 
21,080 pedestrians in & day of 12 hours from 8 a.m. to 8 p.m. ; at 
Oxford Circus the figures were 12,331 and 54,100; and at Holborn 
Bars 14,301 and 59,455. On the Piccadilly route the figures were, 
at Knightebridge 18,874 and 37,036 ; at Piccadilly Circus 12,501 and 
52,930; and in the Strand 11,927 and 56,927. That proved the 
larger stream ‘of traffic by the more southern route. The scheme 
proposed by the company had been carefully planned to avoid con- 
gestion in the City, and was so far successfal as to obtain the 
approval of the Corporation. 

Sir BenJamin BAk ER, engineer to the railway, said he had also 
been engineer to the pioneer tube line, the City and South London 
Railway. The idea was purely a British one, and had been carried 
into effect by British capital, and it had only been when the shares 
went to a premium, and the capabilities of the system were proved, 
that the Americans sought to come in. Witness here proceeded to 
give a description of the new extension, and the facilities afforded 
by its interchanges at the various points with other railways. 

Cross-examined, WITNESS said the construction of the new line 
in the City would be in clay; asa rulethe subsidences had occurred 
along old water courses, and they were mostly due, not to the tubes, 
but to the shafts and subways at the stations. As to the Bank of 
England, its clause in the original Central London Act could be 
given to it again by this Bill, but he thought the promoters would 


` the protection of particular buildings. 


rather have it put on them by the Committee, than grant it 
of their own accord. There was no special reason for giving the 
Bank of England clause to St. George’s Hospital, which would of 
necessity apply to every house in Prince’s Gate. The Albert Hall, 
however, being a special building, would requize special treatment. 
The tubes might pass within 16 ft. of it, within the limits of 
deviation, but with respect to giving it the Bank of England clause, 
he was in the same position as that he had stated with regard to the 
Bank of England itself. The Committee adjourned. 


On Wedneaday, 7th inst., the consideration of the proposals for 
the extension of the Central London Railway, and other schemes 
involving the construction of tubes along Piccadilly, was resumed. 

Sir B. Baker was recalled and, further cross-examined, stated 
that in the original prospectus of the company it was stated that 
the line was to be worked as a local line, and would seek no 
extension. 

The CHAIRMAN, having consulted with the members of the Com- 
mittee, said: Before you go оп, it would be convenient that the 
Committee should state that having been considering in conjunc- 
tion with Lord Ribblesdale's Committee and the Chairman of the 
Committees the question of a compensation clause, they have arrived 
at this conclusion, that they are inclined to consider the advisability 
of inserting a general clause giving a limited period, possibly two 
years after the opening of the railways, during which all questions 
of damage arising from construction or working should be referred to 
@ special tribunal or to an arbitrator. If the promoters agree to 
such a clause, the proceedings may be materially shortened, but 
the Committee reserves to itself the right of imposing on the pro- 
moters such special clauses as in their opinion may be necessary for 
I would point out that the 
Committee leave the actual terms of such a clause open, they say 
possibly two years, but that is a question on which naturally some- 
thing might be said. The Committee have not in their minds any 
intention of referring these matters toa court of law, but they sug- 
gest a special tribunal or arbitrator. Lastly, I would suggest that 
counsel should consider this, and if they car bring up a clause on 
which promoters and opponents can agree, we ehall be glad to con- 
sider it. 

Mr. РЕмвЕв, K.C., thought that would not be difficult; once the 
principle was agreed upon, the agents could draw the clause. He 
did not see why some special clause of the kind sbould not also be 
agreed upon for special buildings, and then the only question would 
be, which gpecial buildings should be scheduled. 

Viscount KNuTSFORD said if this could be done it would clearly 
shorten the proceedings, because then tbere would be no neceseity 
to hear the evidence of owners of property. 

Replying to the CHAIBMAN, Bir B. BAKER gave it as his opinion 
that it would be detrimental to make it a sort of standing order 
that tubes must be 134 ft. in diameter, because he thought it would 
prevent the construction of certain railways altogether. But, putting 
aside entirely the question of expense, he did not believe any mate- 
rial advantage would be obtained by having the larger-sized tubes 
either on the score of public safety or on that of convenience of 
working. 

Mr. PARSHALL, electrical adviser to the railway, said there had 
been no electrical failure on the line since it started. Plans had 
recently been approved by the Board of Trade for new rolling stock 
which was fireproof, and had a motor to the front and end cars, thus 
doing away with the locomotives, which were the great cause of 
vibration. The new expenditure on the power house would be 
£83,000 ; on steam plant, £115,000; on electrical generation and dis- 
tribution, £150,000; on passenger stations and 60 lifts, £187,500; 
and on 28 new trains, £?58,000. It was proposed to enlarge the 
generating station at Shepherd's Bush to enable them to run a 
minute and a half service with a good margin. The total estimate 
for electrical equipment and rolling stock was £799,000. It was 
proposed to run at a speed of 16 miles au hour. The trains would 
have a motor car at each end and two such cars in the centre. 

Mr. VIGERS, surveyor and valuer, said he had made an estimate 
for the land and easements required for the extension of the 
Central London Railway, aud it was £873,000. Two principal cases 
of subsidence had occurred on the existiug line at Bond Street and 
Lancaster Gate, and they were attributed to the station shafts. He 
believed the tubes were in the clay. 

Mr. F. Harrison, general manager of the London & North- Western 
Railway, Mr. C. G. Mott, chairman, and Mr. Jenkins, general 
manager of the City & South London Railway, Mr. Gooday, general 
manager of the Great Eastern Railway, aud Mr. Vincent Hill, general 
manager of the S.E. & C. Railways, also gave evidence in favour of 
the scheme, which concluded the case for the promoters. 

The opposition of the Great Eastern Hailway to the projected 
North-East London, and the City & North-East Suburban Railways 
was then proceeded with, when 

Lord Cuaup HamILTON, chairman of the G. E. R., said that, in 
order to meet the increased traffic to and from the suburban districts 
served by that railway, they had extended and improved their 
service. New carriages had been built with larger seating 
capacity, and that measure had to a large extent met the demands 
of the traflic, especially in respect of the grievance of over- 
crowding. When all the carriages bad been widened, they would 
be able to carry 76,000 more passengers daily into London than they 
did at present. They were also building new engines to draw from 
17 to 20 coaches at a higher speed than was run now. Con- 
sideration was also being given to the question of electrifying their 
local lines. Cross-examined, the witness said that at a meeting of 
the company in 1899 he stated that the directors were painfully 
aware that the suburban traflic bad grown во quickly that they had 
been unable to overtake it, and that they could not increase the 
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number of trains during the busy part of the day. The Committee 
aljourned. 


On 9th inst. this Committee again sat to further consider the 
Brompton and Piccadilly Circus Railway Bill. 

Colonel Yorks, chief inspector of railways under the Board of 
Trade, in again giving evidence, said it had been suggested that the 
companies should be compelled to deposit with the Board of Trade 
or with some other public authority plans showing exactly the line 
along which the railway had been constructed, and that the plans 
should be open for inspection in order that the property owners and 
others interested could have an opportunity of ascertaining where 
the line was situated. Мо statutory obligations were placed on the 
railway companies to deposit plans with the Board of Trade, though 
certain plans were deposited under an arrangement between the 
engineers of the company and the Department. 
suggested by the Department that there should be some such clause 
as was contained in the Waterworks Clauses Act and the Gas Clauses 
Act, inserted in these Bills, providing that plans should be kept at the 
office of the undertakers, and should be open to all persons interested 
at all times. 

Mr. PEMBER, K.C., on behalf of St. George's Hospital and also the 
L.C.C., said he would agree to that suggestion. 

Replying to the CHAIZMAN, Colonel Үовке said the attention of 
the Board of Trade had been drawn to the fact that on the 
Brompton and Piccadilly Circus line there was a curve of 34 chains’ 
radius. He regarded such a sharp curve with considerable mis- 
giving, and felt it his duty to take exception to it. Even though 
the radius were altered to four and а half chains he should think 
it obligatory upon the Board of Trade to puta restriction on the 
speed of the train when passing the curve, which would probably 
have an effect upon the train service running over the whole of the 
circuit. The tendency of the motor man, he thought, would be to 
approach the curve at a higher rate of speed than was desired. He 
thought a five-chain curve was the smallest curve that was advisable, 
and if a three-and-a-half-chain curve was authorised, it should be in- 
cumbent to advise the Board of Trade to limit the speed of the trains 
to 12 miles an hour, and with a curve of four and a half chains to 
13 or 14 miles an hour. In the case of the reverse curves there 
should be a length of straight line interposed between the two. 
With respect to the dimensions of the tube, the Board of Trade 
would insist on the larger tunnels only in those lines which were 
now taking Parliamentary powers for the first time. They were 
desirous not to put any additional burdens on the companies which 
had already received Parliamentary powers for the construction of 
railways, but they desired to see that the relative proportions of the 
rolling stock and the tube were such as to give a sufficient clearance. 
He thought that was a matter which could be discussed under the 
clause submitted by him on the first day. He believed a maximum 
sized tube might be fixed up to which the companies might work, 
and beyond which they might not go. 

Cross-examined, WiTNESS said the shape of the tunnel could be 
left to the Board of Trade. Hitherto it had been assumed that 
tubes must be invariably circular in section, but it had occurred to 
him that there would be conveniences and advantages if they were 
constructed similarly to those of ordinary railway tunnels. There 
was nothing in the Bills to render it absolutely obligatory on the 
companies to make a circular tube. He was not pre to state how 
close together the tubes should be constructed. 

Mr. Litter, K.C., said the company were prepared to place them- 
selves unreservedly in the hands of the Board of Trade as to the con- 
struction and method of working of the line. 

Mr. J. F. Goopay, general manager of the Great Eastern Rail- 
way, then gave evidence in opposition to the proposed North-East 
London and City and North-East Suburban Railways.  Cross- 
examined by Mr. Pumper, K.C., Wirness eaid he thought the 
proposals for these lines were quite impracticable financially, for 
even if the promoters of the line took away half of the existing 
local traffic of the Great Eastern Railway, they would only be 
enabled to pay 34 per cent. on the debenture stock, and nothing on 
the ordinary stock. The construction of the lines he estimated 
would take a net sum of £73,000 from the Great Eastern Company. 

Mr. GRINLING, the traffic manager of the Great Northern Railway, 
also gave evidence against the construction of the lines. He con- 
tended that the service of the Great Northern Railway supplemented 
with the arrangements entered into with the Great Northern and 
Strand Railway and Great Northern and City Railway, would be 
sufficient to meet the demands of the inhabitants of the districts 
north and north-east. The North-East Railway would require a 
gross revenue of £400,000 a year to enable the company to pay 4 
per cent. on the proposed capital of £4,500,000, which would mean 
that 70,000,000 passengers would have to pass over the line every 
year, or a traffic of 215,000 passengers per day. The line, which 
was ll miles in length, it was estimated by the promoters, would 
carry more than double the whole of the traffic on the Great 
Northern line, 30 miles long. He could not see how the 1d. fare 
scheme of Mr. Robinson's would be profitable, for the proposed line 
would have to face the competition of the North London, Great 
Eastern and Great Northern Railways, and the tramways and light 
railways of the Middlesex County Council. The Committce 
adjourned. 


On the Committee resuming its sitting on 12th inst., further 
consideration was given to the opposition raised in connection with 
the projected North-East London and City & North-East Suburban 
Railways. 

Mr. Dunn, the general manager of the North London Railway, said 
that by the interchanges it was proposed to make between the North 
London Railway and the lines which had been authorised this session, 


It was therefore. 


and in previous years, the traffic from the north to the west and east 
would be amply served. The number of passengers carried over the 
whole of the North London line during the year was 47,000,000, 
which was about 128,000 per day, or an average of 160 per train. 
The entire receipts from passenger traffic on the North London Rail- 
way for 1901 amounted to £312,864. He contended that the North- 
East London Railway would have to earn, іп order to pay 4 per 
cent. on its capital, a sum of £432,713 per annum, which would 
necessitate the carrying of 151,334 passengers per day, involving the 
running of 631 trains with 240 passengers in each train—a number 
which he considered it would be impossible to obtain. 

In cross-examination, WrrNESS said the North-East London line 
would have the advantage of taking people further into the City. 

Mr. PemMBER, K.C., then opened the case for the District Railway 
and Great Eastern Railway in opposition to the rival schemes. 
What he wished to put before the Committee was, were not the exist- 
ing lines of the District Railway, plus its authorised deep level line, 
plus the authorised Brompton & Piocadilly line, plus the proposed 
extensions of that line to Charing Cross to Holborn, plus the Great 
Eastern and other lines serving the east and north-east of London, 
capable of doing all, or very nearly all, which the proposed rival 
lines would do? Even if the scheme had slight deficiences in some 
respect, he believed they were overbalanced by advantages over the 
others. The only flaw in the scheme, as compared with the United 
Electric Railways, was that between Hammersmith and Knighta- 
bridge, the United Electric had the .chord of the arc, but the gain 
to the passenger in point of time would not for a moment justify 
the vast expenditure of £7,000,000 involved in the construction of a 
new railway from Hammersmith to the City. - 

Lord R. CECIL K.C., on behalf of Mr. Walker, of Southgate, 
addressed the Committee in opposition to that part of the North- 
East London line which ran from Palmer's Green to Chase Side, 
Southgate. He said that portion of the line would do considerable 
injury to private interests, and there was no necessity from a public 
point of view for ita construction. 

The CHAIBXMAN said the Committee were agreed that they did not 
require to go further into the opposition of that portion of the line, 
because on the promoters’ own case they did not think the preamble 
on that portion of the Bill had been proved. 

Sir ALEX. BINNIE was then called by Mr. Frere on behalf of the 
Tallow Chandlers’ Hall. He submitted that he arrived at the con- 
clusion, owing to the age of the Tallow Chandlers’ Hall, now some 
150 years old, that there would be considerable riak if the proposed 
line was constructed. 

The Committee consulted together, after which the CHAIRMAN 
said they were agreed that that portion of the preamble of the 
City and North-Eastern Suburban Railway Bill which related to the 
part of the line running from Whitechapel to the Mansion House, 
under the District Railway, had not been proved. The Committee 
wished to know the next morning whether the northern portions of 
the proposed line would now be proceeded with. 

Mr. PAGE, K.O., intimated that the promoters would consider the 
matter, and he would inform their Lordships the following morning 
what course they intended to pursue. The Committee ad- 
journed. 


The Select Committee, presided over by Lord Windsor, met 
again on 13th inst. The CHAIRMAN, at the commencement of the 
proceedings, said the Committee had not considered it necessary to 
call for any opposition to the Bill of the Charing Cross, Ham- 
mersmith and District Electric Railway Company, as the preamble 
was not considered proved. 

Mr. Paar, K.C., on behalf of the City and North-East Suburban 
Railway, said he had considered the declaration of the Committee 
that the preamble of the Bill was not proved as far as it related to 
the construction of the line from Whitechapel to the Mansion 
House. The promoters had, however, determined to proceed with 
the rest of the scheme and construct a line between Whitechapel 
and Walthamstow, and they had every hope that further powers 
would be given them next session to construct a railway which 
would bring them right into the City from Whitechapel. 

Mr. Влгғоов Browne, K.C., for the Piccadilly and City Railway 
Company, reminded the Committee that the relations between the 
Piccadilly and City Company and the City and North-East 
Suburban Company were so close that they had promised to find 
two-thirds of the capital of the line to Chingford, and that now, 
truncated as it had become by their lordships’ decision, they no 
longer regarded the line as part of their scheme. 

Mr. LrrTLER said that made the position still worse, for the 
scheme had now no financial backing. 

Mr. Pace said with respect to finance, it was obvious that their 
position had been changed very much by the decision of the Com- 
mittee and Mr. Balfour Browne’s statement. He asked the Com- 
mittee to defer their decision on the matter of finance till the 
next day. 

Objection was raised to the postponement by Mr. LITTLER, as he 
said it would involve an enormous expense. 

The Committee having consulted in private, the CHAIRMAN 
announced that the Committee were of opinion that the promoters’ 
case having been closed they could not re-open it. They would be 
glad to hear Mr. Page the following morning, then finally coming 
to a decision with regard to the north portion of the North-East 
Suburban line. 

Mr. LIITLEB, K.C., on behalf of the Metropolitan Railway, 
opposed the construction of the North-East London line, which 
would run under the existing joint railway of the Metropolitan 
and District from the Monument to Cannon Street, a distance of 
25 chains. He contended that it was manifestly unfair that his 
company should be competed with on their own eoil after spending 
an enormous amount of money. 
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Mr. Cropr als evidence on behalf of the S. E. R. in oppo- 
sition to the line. 

Mr. Batrotr DROWNE said he would submit a clause that might 
meet the objectiO" 5 of frontagers and petitioners of that kind, 
which would provide compensation for damage caused by the 
construction or working of the line during two years. No compen- 
sation would be paid to anybody whose property had been paid for. 
The clause would also suggest a special tribunal to settle questions 
of damage. 

The CHAIRMAN said if such a clause was provided it might form 
the basis of consultation with Lord Ribblesdale and the members of 
the Committee. The Committee adjourned. 


On the reassembling of the Committee on Wednesday last week, 
Mr. Batrour Browne, K.C., on behalf of the City and North-East 
Suburban Railway Company, announced that, after giving the 


matter great consideration, his clients bad come to the conclusion 


that they would not be justified in proceeding with their scheme 
after the decision of the Committee in respect to the Whitecbapel 
to the City portion. He therefore asked leave of their Lordships 
to withdraw the Bill from their consideration. 

The CHAIRMAN said the Committee would allow the Bill to be 
withdrawn as suggested. 

Mr. BArrovn Browne then opened the case of the North-Eaet. 
London Railway. He said that the line would run from Ludg:'e 
Circus to Palmer's Green, near Entield, and it would provide a 
direct through route from the City and the north-east suburbs into 
the country. The existing railways could not accommodate the 
traffic which they hoped to get if this line was sanctioned. Не was 
aware that tbe group of railways, of which the North-East London 
line formed a part, had been very generally criticised ; but he 
should be able to show that it was a combination which would be 
able to give the public somethine in the way of railway facilities 
which it bad not got. It was opposed by a railway “ring” which 
supported the proposals of the Central London Railway, because 
they wanted to prevent any competition with their suburban бле, 
The present combination was not mcrely a Morgan group, but 
associated with it was an English firm of bigh standing. 

The CHAIRMAN, at this point, said he would like to say a word as 
to the procedure the Committee intended to adopt. They had 
decided to go on with the cpposition to ail the Bills. First they 
would hear the opponents of what was termed the Morgan grcup; 
then those of the Brompton and Piecsdilly Circus Railway, and 
lastly, the objections to the Central London Railway schemes. 
When they had heard all the opposition, they would hear 
evidence from the London County C uncil and the City Corporation 
as to their views on the various schemes. Following that, they 
would hear counsel on behalf of the various Bills. With regard to 
the opposition of landowners, they would not hear that until they 
had decided which Bills should be allowed to proceed. By that 
means much unnecessary opposition might be avoided. 

Lord R. CEcir, K C., remarked that Lord Ribblesdale had 
requetted him to mention to their Lordships that Mr. Moon, K.C., 
had drawn up and submitted a general clause for the protection of 
landowners, and that Lord Ribblesdale had also suggested a clause 
which might form the basis of some agroement. It was distinctly 
understood tbat Lord Ribblesdale's Committee would not insert 
any geceral clause in any of the Bills before them until they had 
discussed the terms of the clause with Lord Windsor's Committee. 

The Снлікмлм: I will take an opportunity of consulting with 
Lord Ribblesdale with a view to both Committees adopting the 
вате course. 

Sir Dovaras Fox was called and examined by Mr. Moon, К C., on 
the engineering features of the Brompton and Pio adilly Circus and 
the Cebtral London Railways. He stated that be had a very 
strong obj«ction to the proposed connecting link of the Brompton 
and Piccadilly Circus Railway with the deep level of the Metro- 
politan District Railway between Charing Cross and Piceidilly. In 
his opinion such a piece of line would be unworkable, and the effect 
of the proposed junction at Piccadilly Cirous would be to put four 
tunnels one above the other. Coming to the proposals of the 
Central London Railway, he wished to reiterate his objection 
against a closed circuit. He regarded a closed circuit in the centre 
of London as very objectionable, both from án engineering and a 
public point of view. 

Mr. Е. G. Тномлѕ addressed the Committee on behalf of the 
Metropolitan District Railway Company against the Bills of the 
Central London Railway and the combined Brompton and Piccadilly 
schemes. He said that the main objection of the Metropolitan 
Company to the proposed extension of the Central London liue was 
that it would create anew east and west competition with their rail- 
way between the City and Hammersmith. Sceing that the Metro- 
politan Company were spending a large sum of money in order to 
work the live by electricity, which they trusted would be effected 
Within the next 18 months, he submitted that it would be unfair to 
expose them to the competition of the Central London. The Com- 
mktee then adjourned. 


On the resumption of proceedings on Thursday last week, Viscount 
Knutsford made an important statement relative to the proposed 
general compensation clause to apply to these Bills. Не said the 
object of such aclause was that for a limited period owners whose 
lands or houses bad not been taken for the purposes of the railway, 
should be put on the same footing as those owners whose property had 
been taken, and who could ргссеед under the Lands Clauses Act. 
The suggestion he had to make was that it would be desirable to 
insert in the model clause the words "injuriously affected“ from 
the Lands Clauses Act. The clause, as at present proposed, was as 
follows: With respect to compensation for injury arising from 
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the working of the railway to any building where no property of 
the owner or lessee of such buildiug is taken entitling him to claim 
for any such injury under the provisions of the Lands Clauses Act, 
the following general provisions shall have effect; that is to say, if 
at any time after the expiration of two years after the opening of 
the railway for public traffic, any structural damage to any 
such building shall have arisen from the working of the 
railway, any owner or lessee of such building shall be 
entitled to recover from the company compensation for such 
damage proved to have been actually sustained by him in respect 
of his interest therein," and so on. He (Lord Knutsford) would 
suggest that the words should be “If at any time after the expira- 
of two years after the opening of the railway for public traffic any 
such building is injuriously affected by the working of the railway, 
then"— and so on. He believed if those words were inserted they 
would save a good deal of expense and trouble in connection with 
future arbitrations. Не hoped that Coursel would consider the 


clause with a view to forming the basis of a future agreement. 


Evidence was then given by Mr. ELLIs, the general manager of 
the Metropolitan Railway, and by Mr. T. PARKER, the electrical 
adviser, agaiast the Bill of the Central London Railway and those of 
the combined Piccadilly schemes. 

Mr. а. Н. RADFORD said he was chairman of the Parliamentary 
Committee of the London ('ounty Council, and he attended before 
the Committee to lay before their Lordships the views of the 
Council upon the various proposals which were under their con- 
sideration. It was with much reluctance that they had considered 
the merits of any particular scheme, because the view of the 
Council was that it would have been much better in the 
interests of the general locomotion of London if Parliament 
had determined upon a complete scheme of tubo railways 
to serve the needs of London asa whole. If that had been done, 
the Metropolitan could have been divided up into districts and 
different parts of the scheme taken up by different promoters. In 
the opinion of the Council it was very desirable that there should 
be some controlling authority, having somewhat similar powers to 
those exercised by the Light Railway Commission. Such an 
authority should inquire into all schemes that were projected for 
the construction of deep level rail ways before they were submitted 
to Parliament. They also thought that a purchase ciause should be 
inserted in regard to these railways, аз was the case in respect to 
tramways, so that if at the end of a term of years the local authority 
wished they should be able to purchase the lines for the public. 
They would suggest that the system of shallow tramways, which had 
recently been eanctioned in this year's Bill promoted by the County 
Council, might be inquired into as being likely to afford a more 
cheaply constructed system of underground railways than what were 
known as tube railways. The Council had considered the various 
Bills before the Committee, and had come to the conclusion that the 
proposals of the Central London Railway would best serve the 
intercsts of the Londoners as a whole, and that, therefore, the Com- 
mittee should give preference to that Bill. They believed that if 
those proposals were sanctioned, they would, together with the 
existing railway, form a good system of commuvication from the 
west to the central districts, and that it would be capable of being 
utilised in connection with any larger scheme that might be 
developed later. 

Replying to Lord ZoccnEe, Witness said that the Council had 
considered the Brompton and Piccadilly Circus Bill, and had come 
to the conclusion that the line would not serve any useful purpose 
at its western end. The large building estate which tbe Council 
had at Tottenbam, on which a large number of workmen's dwellings 
were being erected, would be served by the North-East London 
ine. 

Mr. WHEELER, K C., addressed the Committee on behalf of the 
City Corporation, and said that they had come to practically the 
same conclusions in the matter as the London County Council. 
They thought that the proposed extensions of the Central London 
Railway would be the best, not only for the City, but for London 
asa whole. They considered that their stations were more con- 
veniently situated than were the stations proposed under the com- 
bined scheme. On condition that the North-East London line went 


no further than Cannon Street, the Corporation thought it should 


be passed by the Committee. 

Mr. FiTZGERALD, K C., on behalf of the Central London Railway, 
addressed their Lordships. He said he would remind the Com- 
mittee that the proposed extension fulfilled all the objects aud 
conditions laid down by Col. Yorke as being desirable in a tube 
railway —a good train service with eimplicity and continuous work- 
ing. Their line would convey passengers right to the Bank, into 
the very centre of the City, and none of the other lines proposed to 
do that. 

Mr. LirrLEn, K.C., speaking for the Brompton and Piccadilly 
Circus Railway, said that iu view of the fact that the railway was 
already authorised, the properties purchased, and the contracts 
actually let, the Committee would not be justified in giving its 
sanction to the enormous expenditure which the proposals of the 
combined companies would iuvolve. He would remind the Com- 
mittee that the Metropolitan and the District Railways were spend- 
ing a million and a quarter on electrifying their lines, and he 
submitted that it would be very unfair to subject them to this 
competition just at the time when the shareholders were expecting 
to get some return on their capital. The Committee adjourned. 


On reassembling on 16th inst. Mr. Batrour Browne, K.C., 
addressed the Committee on bebalf of the combined scheme of the 
Piccadilly and City and tbe London United Electric Railways 
Company, which provides for a through lioe from Hammersmith to 
the City. Counsel said that he thought the Committee would see 
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that the proposals of the Bills he represented had many advantages 
over the other schemes that had been presented to their Lordships. 
In the first place, they would afford a through route, in conjunction 
with the North-East London line from the crowded dietricts of the 
metropolis to the suburbs, and, by taking the people into the outer 
circle at cheap fares, would help to solve the housing problem which 
now pressed heavily upon the poor and the working classes. In 
the second place, they provided two very important services for 
London, as they would convey passengers from the routh-west to the 
centre, and alsothey would similarly convey passengers from the north- 
east either to the centre or through to the west. They also pro- 
posed to make a line running from the Marble Arch to Clapham to 
serve the south-western districts of London, which would give a 
much needed north and south communication—a thing that was 
not contemplated by any of the competing schemes. Another 
advantage he claimed for the scheme was, that it would create a 
new centre in the City at the Monument instead of increasing the 
congestion at the Bank. On the question of speed, he would remind 


the Committee that their trains would average about 19 miles an 


hour, including the stoppages at stations, which was faster than the 
Central London Railway. The Central London Company and the 
Brompton and Piccadilly Circus Company were both alive to the 
importance of a line from Hammersmith to the City by way of 
Piccadilly, and they had both tried to prevent any competition by 
attempting to block that route in their own interests. He did not 
believe that either of those lines would be constructed even if the 
promoters obtained the sanction of Parliament, as he was not satis- 
fied with their Lona fides. The Committee had had ample evidence 
that if his clients obtained Parliamentary sanction for their scheme, 
there was no doubt as to their intention and ability to construct 
the proposed railways. 

The Committee having deliberated in private for some time, the 
CHAIRMAN, upon the parties being re-admitted, said: The Com- 
mittee have decided not to proceed with the Central London Bill 
as far as it relates to the proposed railway from Shepherd’s Bush 
via Hammersmith to the Bank, but they are prepared to consider 
the extension of the Central Railway Company's line beyond the 
Bank and the small branch lines at the West end. With regard to 
the Bill of the Brompton and Piccadilly Railway, the Committee 
will not proceed with that portion of their proposed line between 
Piccadilly Circus and Charing Cross, leaving the other portions for 
future consideration. With regard to the London United Electric 
Railway, Piccadilly and City Railway, and the North-East London 
Railway, the Committee will not proceed with that portion of the 
United Electric Railway which runs from Addison Road via Shop- 
herd’s Bush to Hammersmith. The Committee will meet on 
Monday week — May 26th—and then propose to proceed with 
what further opposition there is to the combined scheme of the 
London United Company. The Committee then adjourned. 


West Ham Corporation Bill.—A Select Committee of the House of 
Commons, presided over by Mr. Hey wood Johnstone, has passed the 
preamble of the West Ham Corporation Bill, which gives the 
Corporation power to borrow £25,000 for electric lighting purposes, 
and £1,300 for tramway purposes. There was also a proposal to 
construct a tramway along a new street, and the Committee allowed 
the time for such construction under the Standing Orders to be 
extended for a period of two years after the completion of such new 
street. | 

Donegal Railway.—This Bill, which has already passed the House 
of Lords, came on 15th inst., as an unopposed measure, before the 
Chairman of Ways and Means in the House of Commons. 
Amongst other things, power is taken to work the railway by elec- 
tricity. 

Croydon and District Electric Tramways Bill.—After a lengthy 
hearing, the Committee passed the preamble of the Bill, with the 
exception of the Carshalton and Wallington portion of the South 
and West Croydon extension. They refused the London, Brighton 
and South Coast Railway control over the convection at West 
Croydon. 

Bexhill and Rotherfield Railway.—The Bill for the abandonment 
of the Bexhill and Rotherfield Railway came before the chairman 
of Ways aud Means of the House of Commons as an unopposed 
measure on 15th inst., and was ordered to be reported for third 
reading. 


LEGAL. 


VICAR AND CHURCHWABDENS OF бт. Mary, WoorNoTH, v. CITY 
AND SoutH LONDON RALLWAY COMPANY. 


THE case in re an arbitration between the City and South London 
Railway Compauy and the Rector and Churchwardens of the United 
Parisbes of St. Mary, Woolnoth, and St. Mary, Woolchurch Haw, 
came before Mr. Justice Wright, sitting without a jury in the King's 
Bench Division, on Wednesday last week. This was a special case 
stated by the arbitrator, Mr. Vigers, raising the question as to the 
basis on which the Rector and Churchwardens of the United 
Parishes of 8t. Mary, Woolnoth, aud St. Mary, Woolchurch Haw, 
wereto be compensated for that part of the site of the church of St. 
Mary, Woolnotb, which the City and South London Railway Com- 
pany had taken for the purpose of extending their line from 
London Bridge to the Angel, Islington. Mr. Balfour Browne, K.C., 
Mr. Eldon Bankes, K.C., and Mr. Aines appeared for the City and 


South London Railway Company; Mr. Freeman, K.C., and Mr. 
Boyle, K.C.,for the United Parishes of St. Mary, Woolnoth, and 
St. Mary, Woolchurch Haw ; and Mr. Dibdip, K.C., and Mr. J. Shaw 
forthe Attorney-General and the Ecclesiastical Commissioners. 

Mr. Bankes, in opening the case, said that in 1893 tbe company 
were promoting a Bill to continue their line from London Bridge 
to the Angel, Islington, and they scheduled the church of St. 
Mary, Woolnoth, at the corner of Lombard Street, asa portion of the 
land they desired to take. That Bill passed without opposition, 
but the work was not carried out within the time specified, and tbe 
company had to apply to Parliament in 1896 for an extension of 
time. That Act was passed on the condition, as the company con- 
tended, that they took not the church, but an eascment under it, 
and certain lands which formed part of the surroundings of the 
church. In constructing the line, the entire subsoil of the church 
was excavated, and by a wonderful piece of engineering the build- 
ing was placed on a steel foundation and preserved. The rector and 
churchwardens alleged that they were entitled to regard the site of 
the church as a building site; that for the 1,699 ft. of land outside 
the church they were entitled to £101,940, which was at the rate of 
£60 a foot; and that with regard to the land upon which the church 
stood, the company had so constructed their works as to injuriously 
affect the site as a building site, and that therefore they were 
entitled to damages to the extent of £30 per foot, which was 50 per 
cent. of its value. The arbitrator had, for the purposes of this case, 
arrived at three alternative findings. He awarded against the com- 
pany £90,628, if all the lands taken belonged to the site of the church 
of St. Mary Woolnoth, and could never be used for any other pur- 
pose ; or £136,421 if the lands taken might have become, under 
some Act of Parliament, a scheme, under the Union of Benefices 
Act, 1860, at some future time available for building purposes; or 
£143,548 if the site of the church and the other land could be made 
immediately available for the erection of buildings other than a 
church. He (the learned counsel) submitted that the compensation 
should be awarded on the basis that all the lands taken formed the 


. Site of the church, and could never be used for any other purpose, 


and that the case should be referred back to the arbitrator, in order 
that he might explain how the £90,000 was made up. Under the 
provisions of the Act of 1896, it was clear that the compensation 
was to be based on the assumption that the church was to remain. 


The company had expended upwards of £30,000 in providing a steel 


foundation for the church. 

Mr. Boyz contended that the company were at least liable to 
pay compensation on the basis that the site of the church might 
at some future period become available for building. 

Mr. Justice WRIGHT, at the conclusion of the arguments, said he 
could not agree with the contention of Mr. Bankes that the 
claimants were only entitled to compensation on the basis that the 
lands taken formed the site of the church and could never be used 
for any other purpose. Under the Union of Benefices Act the site 
of the church could be made available for building purposes, and, 
therefore, he thought that the claimants were entitled to compensa- 
tion on the basis that the site of the church might have, at some 
future date, become available as a building site—ic., the second 
basis. 


Ок Dion Bouvron & Co., v. Brown BROS., LrMITED. 


In the Chancery Division on Thursday last week, before Mr. Justice 
Joyce, Mr. Hughes, K.C., moved for an injunction to restrain the 
defendants from passing off batteries for motor cars as De Dion 
batteries which were not of the plaintiffs manufacture. 
Counsel for the defendants said the matter complained of by the 


plaintiffs had occurred through the oversight of an employé, who 


actcd contrary to the instructions given him. The thing would not 
occur again. Mr. Hughes said in these cases the matter was always 
due to an oversight. His clients desired to see the evidence of the 
defendants, and the motion would have to stand over. His Lord- 
ship directed the motion to stand over until next sitting. 


CORRESPONDENCE. 


Electrie Wirlng Methods of To-Day. 


In the articles and letters appearing under the above 
heading, great stress has been laid on the desirability of 
decreasing the cost of wiring. Although this is very 
desirable, I do not see how any system of screwed conduit 
is going to help us forward much, at any rate as recards 
competition with gas-pipe installation costs. Any pipe which 
is suitable for a watertight conduit, would be equally suitable 
for gas, and would be cheaper, though perhaps not much, as 
it would do with less careful attention to smoothness, &c. 

Taking the very cheapest job to pipe for, that of an instal- 
lation with no isolated switches, but only switch lampholders, 
it would cost more in pipe than the same number of points 
gas piped, as owing to the necessity of dividing into circuits, 
several tubes are required, which would come more expensive 
than the one larger pipe required for the gas. In the 
ordinary way, many lights are controlled by separate switches, 
and this is pure extra against the electric system, being almost 
without parallel in gas practice, | | 


| | | 
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Lastly, the pipe раз to be erected more carefully, owing 

_ to the necessity of trimming ends of pipes and of making 

them butt together in the coupling instead of simply screwing 

them tight in a socket with tapered thread as in gas work, 

and the work generally has to be of a more finished character, 

especially at outlets. There is also the cost of draw-in boxes 
to be added on long or awkward runs. 

At present we have, broadly speaking, three styles of 
conduit to choose from. The stel-armoured insulated 
conduit, or “ Bathurst,” which certainly makes a grand job, 
but which is so terribly expensive, that it is almost out of 
the question unless ratepayers are finding the money. The 
Simplex screwed conduit, considerably less in price, a good 
tube to work, and of a smooth surface, so that wires draw 
through easily if piping is well fixed. Very pleasant for a 
workman after steel armoured conduit, as he can keep clean. 
Thirdly, we have ordinary Simplex, with which ordinary 
casing may be placed, as they cost about the same to instal, 
the use of one or the other generally depending on the sort 
of building to be wired. Both very considerably cheaper 
than screwed conduit. 

We are now to have Armorduct, but I do not at present 
see how it will affect the ordinary class of work. It seems 
to be more of a rival to the screwed Simplex class of 
conduits, and if it can be supplied at a less cost than these, 
it will be welcome for good work. It will have to be very 
considerably cheaper before it touches the casing and plain 


Simplex business. 'The knock-out box certainly sounds . 


good, as a reduction in the number of fittings is very 
desirable. 

As regards the question" of earthing the outer, we have 
had the argument all on the contractors’ side up to the 
present. It would be very interesting if some of the 
central station engineers would give us their side of this 
question. If any objections were fully discussed, they 
could either be removed or the question dropped. 

In the meantime it seems hardly worth while to increase 
the cost of conduit work by insisting that all should be con- 
nected for future use as a return while the prospect of this 
method being adopted is apparently so remote. Where, 
again, is the advantage of being able to ultimately double the 
capacity of an installation ? Are we to need twice as much 
light then as we do now, or are lighting appliances going to 
decrease in efficiency ? 

W. H. Isherwood. 

Leeds, May 14th, 1902. 


The Design of Continuous Current Machines. 


I am much obliged to your correspondent, Mr. Hiss, for 
his appreciation and criticism of my remarks on the above 
subject; but as there appears to be some slight misconcep- 
tion on his part as to the application of my formula, I will 
endeavour to elucidate the points referred to. 

In th? first place, the /о/а/ flux, i.e., the flux per pole 
entering armature, multiplied by the number of pairs of 
poles, is not 025 p?/100, but 025 p? megalines. The 
divisor is introduced for another reason, which I will refer 
to later. 

I certainly was not considering only bi-polar machines, as 
I do not consider the combination of bi-polar fields and pro- 
Jection type armatures at all satisfactory. Neither should 
the number of poles make any difference to this factor, 
which is derived by a simple arithmetical calculation from 
the total area of the pole shoes, and the flux density in same. 
Thus, in a four-pole machine, where the length of the pole 
parallel to the shaft is 6 р, the angle subtended by same, 
60°, and tbe flux density 40 kilolines, the factor becomes :— 

3.141 D x 60? x 6р x 40,000 x 2 pairs poles 
3609 x 10% mE 
= ‘025 D” megalines. 

With a six-pole armature of similar dimensions, the pole 
angle would be 40°, the number of pairs of poles three, and 
the factor precisely the same. 

The factor, D? (3, total gross area of slots, is the maximum 
permissible under the conditions laid down, and is seldom 
approached in machines of large dimensions, There is 
obviously some error in the statement made by your corre- 
spondent, that in an instance he tested, the value was 1, as 


~ 


is only 7854 1. 


the total area of the circle represented by the armature core 
For example, the value in the 250-KW. 
generator, described by Parshall and Hobart, is about 12/19. 

Now as to the space and current density factors, the 
necessity for the introduction of which is not at first sight 
apparent. The formula for the E.M.F. generated in a con- 
tinuous current machine may be simply stated as follows :— 
M. C. N 50 p = E, where M is the /o/al flux as previously 
defined ; с the number of face conductors ; n the revolutions 
per second ; and p the number of paths through armature 
from positive to negative brushes. In the case of a two-cir- 
cuit winding, 50 p — 100, the divisor referred to above. 
The E.M.F. generated by an armature does not, however, 
enable us to determine the capacity of same, and it therefore 
becomes necessary to modify the factor, с, in the above 
formula, so as to arrive at the output in watts. 

For this purpose, if we assume a two-circuit winding as 
before, we may imagine there are only two conductors on the 
armature, each consisting of one half the total number of 
face conductors combined. The sectional area of these con- 
ductors (determined from the area of the slots and the space 
factor), and the current density in same, enable us to fix the 
limit of output based on these considerations. 

There is, of course, no definite relation between these 
factors and the diameter of the armature. The former 
generally increases with the diameter, owing to the larger 
area of the slots, and the greater sectional area of the con- 
ductors, while the latter generally decreases. The approxi- 
mations given are intended to apply to a certain range of 
sizes only. They are purely empirical, and are arranged to 
affect only the numerical coefficient of the result, and we 
are also at liberty to insert actual values in specific instances. 
In the case of the 250-K w. generator referred to above, the 
armature being 46 in. diameter, and the length of same only 
27 р, the values are 
> 2 3 
12D „pb x .49 x 8,400 x 245 = 2:57 D? 250 Kw. 

100 19 D | 

The quantity, 8,400, is, of course, the product of the 
actual current density, and the two imaginary conductors 
previously referred to. 

Here is another instance from actual practice, the arma- 
ture being 18 in. diameter :— 


А 3 т 
085 D? „ b „ .98 у 2,000 x LI —5:26 D? = 30°7 KW. 


^ 100 63 


The higher value for the flux in this instance is due to 
slightly increased area and density at pole shoe. which has 
not prevented the area of the slots closely approaching the 
maximum. It is particularly interesting to note the low 
space factor, which means ample insulation and easy wind- 
ing, and at the same time low current density in the conductors, 
entirely due to the correct proportioning of the slots. 

Tabulation of results in the method indicated, in conjunc- 
tion with the flux and armature ampere conductors per pole, 
&c., impart at a glance the most important and salient 
characteristics of a machine, in a manner impossible by any 
other method with which I am acquainted. 

John H. Hindle. 

Manchester, May 17/^, 1902. 


Alternating Current Theory. 


I shall be glad if you will allow me to make one or two 
comments upon the review of my “ Elementary Treatise on 
Alternating Currents" which appeared in your last issue. 

Will the reviewer pardon my drawing his attention to 
p. 9", equations 20 and 22, which have evidently escaped 
his notice. They supply the relation between primary and 
secondary ampere-turns and the secondary terminal voltage 
of a transformer, which are alleged to be omitted. I hope 
his disappointment will now disappear. 

But for the statements respecting the theory of the trans- 
former I should not have made any reference to the review, 
as it shows evidence of a careful perusal of the book by the 
reviewer, and is undoubtedly a valuable criticism, and, 
should I be so fortunate as to issue a second edition, I shall 
carefully consider its suggestions. 

I am afraid the value of the “ equivalent sine curve” is 
not appreciated. I would ask all my readers to remember 
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that its use is confined to such calculations as involve mean 
square values, and in these, which comprise the majority of 
practical cases, correct results will follow its adoption. For 
example, in the formula for eddy currents, to which the 
reviewer draws attention, the two results are in accord if 
the maximum induction density is taken to be that due to 
‘the equivalent sine current curve. 

I do not wish to start a fresh controversy on the “ lag" 
and“ lead puzzle, as to my mind it is a mere quibble. I 
always give the definition as follows :—One sine curve lags 
behind, or leads before another of the same frequency, 
according as a zero (or maximum) value of the first curve 
occurs In point of time after or before the nearest zero (or 
maximum) value of the second curve. 

Г do not wish these remarks to be regarded as a criticism 
of the review. I should very much like to know the 
reviewer personally, so as to exchange ideas on several pointa 
which are undoubtedly of a controversial nature. 


Үү. G. Rhodes. 
Manchester, May 17th, 1902. 


The Institution and Electrical Legislation. 


So far as І am aware, there is no industry in the world 
which is surrounded with so much legislation and regulation 
as the British electrical industry. On the other hand, there 
is no industry which has more to gain by unrestricted 
development. It is a most curious spectacle—the only free 
trade country in the world deliberately repressing the only 
power by whose aid we have any chance of maintaining our 
commercial prosperity, and affording protection in its most 
“ unintelligent " shape toa number of municipal monopolies. 
More curious still is the fact that the“ man in the street,” 
who, technically speaking, governs the country, has, appa- 
rently, no knowledge of these anomalous conditions, and, in 
fact, has no information as to electrical matters beyond the 
sensational paragraphs in the popular press, which give him 
the impression that the British electrician is stupidly incom- 
petent and immeasurably inferior to the American and the 
German. 

With one or two exceptions, the columns of the daily 


papers are absolutely closed to a fair statement of the. 


grievances of the industry, but any **penny-a-liner " who 
sends in a paragraph about American syndicates con- 
structing tubes from nowhere to nowhere else, or of German 
firms supplying machinery at prices suggestive of a clearance 
sale of old stock, may rely upon seeing the news appear next 
morning under a “scare heading." 

Now, although it does not say so in so many words, the 
report of the Institution of Electrical Engineers amounts to 
this :—Given fair conditions throughout the period of elec- 
trical development, England would have been at this time—(1) 
One of the largest, if not the largest, of electrical manufacturing 
countries ; (2) the country in which the application of elec- 
tricity to industrial purposes had reached its highest point ; 
and (3) the country which had benefited most by electric 
traction. : 

The difference between what might have been and what 
i8 represents so much dead loss to the nation in general and 
to the electrical industry in particular. Everyone engaged 
in electrical work, from the most eminent consulting 
engineer to the humblest wireman, has a direct interest in the 
removal of the burdensome restrictions which are described 
in the Institution report, and everyone should endeavour to 
do something towards the attainment of this end. 

Sooner or later the Legislature and the general public 
will“ wake up." They will wonder how they ever came to 
grant a monopoly in electric power supply to municipalities. 
And they can only plead ignorance as their excuse. They 
would never have created a municipal monopoly in steam, 
end the only difference lies in the method of supply and 
application, not in the commercial uses. When they find, 
therefore, that the British manufacturer, with no power 
available except either his own dear steam, or tle munici- 
palities’ dearer electricity, cannot compete with foreign rivals, 
who promptly avail themselves of the best and cheapest 
supply known to science, we shall perhaps witness an elec- 
trical reformation in England. Statisticians may then figure 


out how many millions of pounds sterling the lesson has 


cost us. 
T. C. Elder. 


The Committee which has been considering this important 
Subject appears from its resolutions to have consistently 
carried through its proceedings the confusion of terms sug- 
gested by the reference. The use of the word “ Industry " 
has been misapplied to the object of Mr. Madgen's paper, and 
the result has been а very one-sided consideration of the 
whole subject. | 

The branches of work in which electricity is the main 
factor may be summarised as follows :—(1) Manufacturing: 
(2) Installing; (3) Working. 

I hold that in its strict sense the term“ industry " can 
only be applied to (1), and although (2) may partially come 
under this term, I think Electrical Contrurting would be 
more applicable. However, as regards (3), this should in 
no wise be considered an industry, as it is almost entirels 
commercial or financial, depending for its industrial work on 
(1) and (2), which should be called by a distinctive name. 
such as Hlecfrical Undertakings. 

Now either the Committee was intended to inquire into 
the whole subject covered by these three branches or else 
into the legislation affecting electrical undertakings only. 
That Mr. Madgen had the latter object in view when reading 
his paper is clear, but the interpolation of the word 
“« industry into the reference has confused the issue and 
apparently the Committee as well. For instance, examine 
the * Note of points for the consideration of witnesses,” 
which seems to have ruled the proceedings throughout. — The 


first point inquires as to the cause of the backward condi- 


tion of the electrical indus/ry in the United Kingdom as 
compared with other countries, Strictly speaking, this refers 
to (1), yet the remaining six points deal exclusively wit 
electrical supply and tramway underlakings, their working 
regulations and the legislation referring to them. What 
the above quoted point was intended to convey is not quite 
clear, but it is hardly surprising that the conclusions of the 
Committee resolved themselves into a desire to restrict 
municipal opposition. What this has to do with the back- 
ward state of electrical industries I fail to see. 

Not being personally much concerned in electrical under- 
takings, I am not competent to criticise the Committee on 
its findings in this direction; in fact, I fully accept its views 
as those of men who have made a real effort to grapple with 
this aspect of electrical legislation. But І am very mack 
concerned with electrical industries, and as such, I not only 
cannot concur with the conclusions arrived at by the Сот- 
mittee, but am deeply disappointed at the way it has let this 
aspect of the subject drop. For the Committee to claim to 
speak for electrical industry, and then to draw its conclusion: 
from the proceedings of which you give an abstract, is calcu- 
lated to do much harm. The laws governing electrical 
undertakings have nothing whatever to do with electrical 
industries, and any alterations in these laws, however they 
might benefit electrical undertakings, could in no degree 
alter the adverse conditions under which the electrical indus- 
tries exist in the United Kingdom. 

Under the circumstances, I hold that the question of elec- 
trical industries should be considered exclusively by a special 
Committee, without any reference to electrical undertakings. 
and I hope the Institution will see their way to appoint such 
a Committee at the earliest possible date. 

G. Byng. 


Cauvery Falls.— The Mysore Government has sanctioned 
a revised estimate amounting to Rs. 49,44,011 for the Cauvery 
Electric Power Works. Col. McNeill Campbell, the chief engineer., 
explains that the excess on buildings for the machinery at the power 
station is chiefly owing to the depths the foundations had to be 
taken to find the rock, and to the difficulty in transport of n.a'erials. 
The next increase is on account of the transmission line from tte 
falls to the Kolar Goldfield, a distance of 90 miles No work of 
this kind being undertaken in the country before, it was impossibie 
to gct accurate results, and much more rock was encountered on the 
line than was anticipated. The cost of the erection of posts wa: 
also under- estimated. А considerable amount of timber had to te 
procured locally, as the contractors for the supply of Australiar 
wood failed to supply itin time. The total estimate, expressed it 
sterling, now amounts to £329,601, against a forecast of £257,3.0. 
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WORKSHOP RECORDS AND COST KEEPING.” 


Тнв two papers, recently read before the North-East Coast Insti- 
tution, by Messrs. G. Parker and R. P. Link, dealing with workshop 
records and cost keeping, form a valuable addition to the literatare 
on these subjects, and will be profitably studied by heads of manu- 
facturing works who contemplate the introduction of time-recordera 
or card systems into their establishments. So long as a firm or 
company makes large profits, the need for accurate records of time 
and material is not fully realised; it is only when the shoe of com- 
petition pinches that the lack of correct and minute data is keenly 
felt. ; 

The timeboard, and check systems, are ко well known that 

description is unnecessary here. In each the record is a com- 
bination of guess work and memory on the part of the men, generally 
made in a hurry at the close of the day’s work, and, as might be 
conjectured, often one might say  usually—very inaccurate, 
in those cases where a man works on several jobs in the course of a 
day. 
Apu from the inaccuracy of the records, there is in large works 
considerable loss of time due to employés not going direct to their 
work after putting in their checks or boards, and leaving off work 
five minutes ог во before the whistle sounds. Mr. Link shows that 
this loss of time, or leakage, amounts to £750 per annum in a works 
employing 1,000 hands, reckoning five minutes' loss each time of 
entering and leaving the works. s 

The up-to-date method of time-keeping is by means of recording 
clocks, which should be placed as near to the work as possible. 


Thus in a factory of many floors, there should be a recorder near the : 


centre of each floor, and іп a works covering а large area, the area 
should be divided up into convenient sections, a recorder being 
placed in each. In some recording clocks each man's number is 
recorded, by means of a key, on a strip of paper inside the clock, 
the time being automatically recorded on the strip. One objection 
to this system is that the numbers are not consecutive. 

In another system, each man is provided with a card, which he 
places in a slot in the clock on entering and leaving the works. 
On pressing a lever or knob the time is printed on the card, much 
in the same way as a railway ticket is dated. 

Not only may the time of entering and leaving the works be 
recorded in this way, but, by the use of job cards, the time worked 
on each job may be also recorded, thus saving a large amount of 
book-keeping, facilitating the comparison of coste, and providing a 
very much more accurate record than is possible by the old time- 
board or time-book systems. 

For the correct recording of materials, a “rough store" and a 
"finished store" are advisable. Al! material, whether ordered 
specially for & particular job, or for stock, should be put through the 
rough store. 

The storekeeper should make independent records of goods or 
material received, which records should then be sent into the office, 
to be checked against the invoices. The system usually adopted in 
this country is to send the invoices to the stores for the storekeeper 
to check agaiust the stores received. This, however, is a loose 
method and an incentive to scamp the checking. 

By the use of cards, books for the receipt and issuc of sturcs may 
be entirely abolished. As material is issued only on receipt of card 
requisition from the foremen, the cards being sent into the office for 
the use of the stores ledger clerk, the storekeeper has no clerical 
work to do, except on the receipt of material. 

It is not enough merely to know the total values of labour and 
material in connection with any product; these values must be so 
split up that the cost of any part or member is known. This is 
accomplished by means of the collective or piece order system, in 
which a separate card is used for each part. The card may follow 
the piece through the factory, and have recorded upon it the time 
spent in the different processes or operations performed on it. 
It is only by splitting up the costs in this way that the direction in 
which economies may be effected can be seen. 

The works cost of an article does not take into account the 
standing or establishment charges, and the record and correct 
allocation of these charges is really a very difficult matter. It may 
be considered a very simple matter by those firms who simply 
charge to establishment account everything that cannot be charged 
direct to orders. "This, at best, is a rough and ready method, besides 
affording absolutely no information when it is desired to ascertain 
where these charges may be reduced. Only by splitting up the 
establishmont charges into their composite items can the true value 
of any work be arrived at. Where & firm not only manufactures 
but deals in its products, it is advisable to keep the selling expenses 
entirely separate from the working expenses; апа such 
items аз rent, rates, taxes, office expenses, ес, should 
be correctly apportioned to the respective departments. In 
some American works, establishment charges are split up into 
over a hundred sub-divisions. ‘This may be thought to be carrying 
the method too far, and one is inclined to ask if such works merely 
exist for the purpose of running ‘‘card systems.” It certainly 
suggests that we may pay too dearly for our candle. This is the 
danger. 


——— 


* Abstract of two papers read before the North-East Coast Insti- 
tution of Engineers and Shipbuilders, by George Parker (March 
2lat), on Workshop Records: A Review and Comparison of 
Existing Methods, with Special Reference to the Use of Files and 
Cards instead of Books”; and R. P. Link (April 18th) on Co- 
operation and Mechanical Aids to Workshop Cost Keeping." 


і 


The subject of depreciation is one of ће most important con- 
siderations in a manufacturing works, and is the one that, perhaps, . 
best repays the labour of sub-division. Not only should separate 
records of buildings, machinery, &c., be kept, but, as far as possible, 
individual machines should be recorded on separate cards, so that it 
may be easily seen when their value is written off. They can then 
be scrapped, and the dead records removed. 

There are works in this country containing machinery or tools 
whose value bas been written off several times over, but because the 
individual values do not appear in the records, this fact is not 
appreciated, and there is a reluctance on the part of the owners to 
scrap them. | 

In introducing any system of workshop records, the essential 
feature to remember is that all orders should emanate from, and all 
records converge towards the same central source—the office. 
Further, as Mr. Parker points out, the scope of each official's 
authority should be clearly defined in order to avoid friction and 
bad feeling; as whilst this exists, it is impossible for any system, 
no matter how perfect, to work smoothly and efficiently. 

Examples of cards are given in Mr. Parker's paper, and for those 
who desire to go more thoroughly into the matter, an excellent 
bibliography of works on the subject is appended. 


TUNNELLING FOR ELECTRIC RAILWAYS. 


AT the Institution of Civil Engineers on Tuesday, March 25th, a 
paper on Subaqueous Tunnelling through the Thames Gravel: 
Baker Street and Waterloo Railway," was read by Mr. А. H. Haigh, 
B.Se., M.Inst.C.E. ; : 

In passing beneath the Thames the tuunels, elsewhere wholly in 
London clay, encountered a bed of clean gravel and sand, lying in 
an abrupt depression of the clay surface. This freely water-bearing 
bed had necessitated construction under compressed air. The two 
tunnels, each for traffic in one direction, ran parallel and on the 
same level fora short distance under the river from the Victoria 
Embankment, at the bottom of Northumberland Avenue, after 
which the east (up) tunnel had а rising gradient of 1 in 111, and 
the west (down) tunnel a falling gradient of 1 in 107 towards the 
south side of the river. On passing under College Street the up 
tunnel was vertically over the down tunnel. 

The temporary stage, from which the working shafts in the river 
had been sunk, was constructed on piles, parallel with the Embank- 
ment and 150 ft. away from it. From this stage a temporary foot- 
bridge led to the Embankment. A stage, 370 ft. by 50 ft., held the 
contractors’ plant and necessary buildings. Two 16-ft. shafts 
having been sunk, tunnelling northward had been begun from one 
of the brick chambers at the bottom in February, 1899; but south- 
ward the river work had been begun in March, 1900. : 

The shield for tunnelling through the gravel was provided with 
& hood in front to cover the men during excavation, and a fountain 
trap behind, to afford an air-seal against a horizontal water surface, 
should a run of water at the face threaten flooding of the tunnel. 
Under the forward top screen of this trap, which was close behind 
them when working, the miners could escape in case of necessity. 
The appliance had proved perfectly successful in accomplishing its 
purpose. Laterally the shield was divided into two halves, ahead 
of the trap, by а vertical girder, which enabled a limited face in 
one half to be attacked after any accident to the face-planking 
due toa blow.“ The other essential features of the shield were a 
steel cylinder, stiffened by a circular box-girder in rear of the hood, 
and having behind that a strong ring of cast iron саттуїп 14 
hydraulic rams; the cylinder extended behind the rams, forming a 
tail in which each tunnel ring was built. 

The iron lining for the 12-ft. tunnels consisted of rings 18 in. in 
width. The tunnel was constructed with continuous longitudinal 
joints, machine faced, and dressed with a mixture of red lead and 
Stockholm tar before being erected. Joint grooves were caulked 
with iron-rust cement, and both were grummetted where necessary. 
Blue-liaslime grouting was forced through the tapped holes provided 
in the iron, which were then screw-plugged. For regulating the 
driving of the shield, plumb bob lines for the tunnel centre, 
graduated side-rods drawn by the shield over fixed index marks 
square to the centre line, a hanging plumb.line in the shield 
casting, and boning-rods behind the shield, had afforded every ` 
means of determining its position, and information for applying 
ihe necessary rams in driving, each ram working independently. 
Betting-out lines had been taken from a 15 ft. 6 in. base transferred 
down the shaft by steel wires. 

Tunnelling towards Waterloo had been begun at the sheft with 
17 ft. of solid clay and 34 ft. of total cover beneath the river- 
bed. In April, 1900, the 8-ft. solid air-tight diaphragm wall of 
brick in Portland cement mortar had been built across the tunnel 
and grouted under pressure, with the working air-lock and an 
emergency lock through it, and all necessary pipes. When the 
clay cover of the shield was only 5 ft. thick, the box heading 
in advance of the shield had been discontinued. Compressed air 
had then been applied with 5 ft. of clay cover, and at a depth 
of 18 ft. below the river bed. As soon as the cutting edge 
reached within 2 or 3 in. of the ballast, pockets of pugged 
clay had been made, close to each other, in advance of the 
face, formiug a soft bed for the skin to enter, wherever the 
cutting edge would otherwise have encountered the ballast. As 
the amount of ballast face increased, the handholes, separately 
excavated and filled, had formed a larger and larger portion of 
an annular bed in front, a close blanket against the shield-skin 
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behind, and a lining to the ballast over the iron tunnel, securing 
a space for the grout around the iron, and an air-seal at the tail 
of the shield where it covered the last tunnel ring. The face had 
been timbered with close horizontal planking set against a thick 
plaster of pugged clay, and arranged by stretchers in two halves, 
across the face, held at first against the shield, and afterwards held 
by up-and-down soldiers, supported by round hollow steel struts 
passing through the shield, when driving the shield forward. The 
normal progress of the tunnel in ballast had been three 18-in. rings 
per day. Three eight-hour gangs had been employed. The air- 
pressure used had been the exact equivalent of the hydraulic heid 
in the river, varying, usually, during each tide, between 24 lbs. and 
32 lbs. per square inch. 

Medical attendance had been provided for tbe workers, and every 
provision had been made for their care. Cases of compressed-air 
sickness had been infrequent, and the serious ones few. The 
amount of air at atmospheric pressure pumped through the tunnel 
had varied between 30,000 cub. ft. and 200,000 cub. ft. per hour. 
The proportion of carbonic acid in the atmosphere in the working 
space had varied between 0 06 per cent. and 0°10 per cent. 

The East Tunnel had since been driven throngh the ballast by the 
use of the same shield, with a slight modification to enable the 
miners to work conveniently while the face was kept altogether 
under cover of the hood. An average progress of over 5 ft. per 
working day had been uniformly maintained, and the amount of 
air delivered had averaged only 100,000 cub. ft. per hour. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WsmEK ENDING May 21st, 1901. — WEEK ENDING May 20TH, 1902. 


Alexandria Alexandria T . Value £51 
Amsterdam.. Amsterdam aa ee ec :: 2099 
Bombay - А сс A Auckland. Elec. cars .. 7,351 

7 Elec. motors .. e.» 3498 Bilbao ға А S 90 
Buenos Ayies. Teleg. mat. 58 Calcutta - $^ wr БОШ 


* Teleph. cable 1,040 ВР Teleg. cable .. . . 3,250 
Calcutta e» T . 1,890 98 Teleg. wire .. ке 77 
Саре Town.. wn. .. 709 Саре Town.. .. .. oo 8,119 
Chinde ee a ёё КА 52 єз Teleg. mat. 20 
Durban a T „ 1,487 Channel Islands м? 85 


Christchurch — ..  .. .. 46 
Colombo 
| Durban оа 9 6% .. 899 
16 East London es ҚА . . 1,366 


= Teleg. mat. o 
s$ Teleg wire T oe 996 
East London ee .. .. 55 
Gibraltar .. = ee 2 10 
Hamburg é 


Teleg. mat. 101 


Hong Kong. "eleg. mat. 5: 290 Gibraltar Ыб A <i 62 
Madras a * * .. 1,048 Hong Kong.. T є - 49 

& Teleg. wire 2» 14 Madras ha id T .. 4215 
Mauritius .. - бе me 60 Melbourre .. " w^ .. 1,005 
Melbourne . $a 900 .. 3,278 North Atlantic. Cable. .. 1,100 
А * Teleg. mat... .. 704 Ostend s $i $4 * 20 
Ostend 5% ee - se 230 Port Elizabeth  .. oe 43 28 
Perth.. * ee T S 220 Rosario 92 ee * ee 25 
Port Elizabeth .. T % 2301 St. Petersburg... T e? 75 
Rangoon .. 59 P v» 2E Santos. Teleg. mat. .. ee 260 
Rotterdam. Teleg. mat. . 175 Shanghai. Teleg. apparatus .. 30 
St. Petersburg. Teleg. mat... 618 Bingapore ee s T. 25 
Bhanghai Б 792 К» . 401 Sydney "T А .. 1,269 
Singapore .. $4 ae "T 46 Wellington .. ee Se oc 119 
Stockholm. Teleg. mat. ба) JB * Teleg. mat. .. 1,422 
Bydney se "P - . 618 " 

* Teleg. wire e e 43 
Teneriffe .. - 48 


Trinidad. Teleg.mat...  .. 25 
Wellington.. ae ee es 2 


Total T 


415,211 Tota) 


Foreign Goods Transhipped. 


arbadoes, Teleph. apprts. Value £36 | Buenos Ayres. Teleg. poles. Value £252 
Rotterdam. Elec.  ,, os 25 New York. Elec. goods | 
Trinidad. Teleph.  ,, es 64 


— 


Total ee £125 Total ee ee £482 
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— 


"Ark" Lamps for Boer Camps. — A further number 
of “ Ark lamps have just been supplied by Messrs. Johnson and 
Philips for the lighting of the Doer prisoners' camps, as a result 
of the previous lamps giving satisfaction. Quick delivery was 
again a condition of importance, and this Messrs. Johnson and 
Phillips were readily enabled to comply with, as they keep stocks 
of all sizes for urgent delivery. 


Correction.— Messrs. Booth & Co. point out that their 
full address is Burleigh House, Yerbury Road, Holloway. The 
address as given in our last issue was incomplete. 


E. L. B. System,—The E. L. B. system of electric lighting 
has been adopted by the French paval authorities for the illumina- 
tion of the special squadron, which is at Kronstadt with the Presi- 
dent of the Republic. The Montcalm has been elaborately equipped 
with devices and fittings, the representatives of the Electric Light- 
ing Boards Company also being entrusted with the lighting of the 
special banquetting saloon, and the great dining tables fitted up on 
this ship for the entertainment of the Czar. It may be remembered 
that the Czar is personally much interested in the ЕЛ, В. system, 
and after making some private experiments recently, specially 
ordered it to be applied for decorative purposes at several State 
functions. | 


Fire.—Damage to the extent of about £10,000 was done 
on 14th inst. by a fire in the premises of Messrs. Smith & Co., 


electrical engineers and oil merchants, 89, George Street, Edin- 
burgh. | 
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Aston-Lundell Motors. —A new list, giving detail d 
their Aston-Lundell " and“ Aston-Standard " motors, has 
been issued by Messrs. Veritys, Limited. The list gives sped 
tions of both types, and full details of outputs, prices efe 
encies, and weights (the latter in pounds and А фй | 
dimensions packed for shipment in inches and mm. Drasiss 
showing the principal dimensions, are also given, and mama 


^ 
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ASTON-LUNDELL MOTOR. 


half-tones and woodcuts to illustrate the details of parts. The 
standard“ Aston-Lundell” motor, which is made in sizes from ж 
to 3 m.r., is shown in one of the figures herewith, from which i 
will be seen that the commutator is completely enclosed, and 
the terminals are also situated within the enclosure, so as to be out 
of harm’s way, no live parts being exposed at all. Another £s 
shows the Aston-Lundell” back-geared motor (reduction mie 
6:1); a similar machine is built with worm gear, giving a sped 


ASTON LUNDELL BAck-GEARED MOTOR. 


ratio of 24 to 1. Above } н.р. the motors are wound for pressure: 
up to 500 volts; they are also arranged as p.c. transformers ard 
generators for giving reduced pressures for special purposes. In 
this connection we would point out that double-wound armatur 
machines are not rotary (or rotatory) “converters,” the tera 
being by general and convenient usage restricted to д.с —D C. tiant 
formers with common armature winding. Full details are given of 
the Aston-Standard ” motors, semi- and totally enclosed, which а 
built in sizes from 5 to 100 вн.р., with or without back gear; Aston 
starting switches are also listed. 

Fire Prevention.—The British Fire Preveution Com- 
mittee’s testing arrangements this month include, on W Á 
May 28th, a comparative test between a roof covered with slates a0¢ 
a roof covered with vulcanite. The chairman (Mr. Edwin O: Sects 
notified to the National Fire Brigades Union, in the course of the 
successful gathering last week, that he was presenting 3 
silver challenge bowl for the smartest fire escape crew, иш 
peted for on similar lines to the Union's existing challenge bow 
for steam fire engines and manuals. 
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Bankruptcy Proceedings.—An application for an order 
discharge was made to Mr. Registrar Linklater at the London 
ankruptcy Court on May 15th, on behalf of John George Maxwell 
ilton, electrician, Trafalgar Works, Bow Common Lane. Mr. 
. W. Chapman, Official Receiver, reported that the bankrupt 
iled in June, 1899, with liabilities £1,858 10s. 4d., and no available 
sets. At the beginning of 1895 he became managing director of 
е Nalder & Harrison Construction Syndicate, in which he invested 
2,250, but shortly afterwards the company went into liquidation, 
id the bankrupt and another person took over the electrical por- 
on of the syndicate's business in satisfaction of their claim against 
е syndicate. The bankrupt then brcught into tbe business a 
ipital of £2,000, and carried on the trading till the early 
art of 1897, when it was transferred to a limited com- 
any, registered as Nalder & Hilton, Limited, with a 
ipital of £20,000. The partners, as vendors, received £9,000 
1 fully-paid sbares and £6,000 in partly-paid shares, and also 
‘ecame managing directors of the company. In March, 1898, how- 
ver, in consequence of a disagreement, the bankrupt retired from 
зе company on the terms that he should be entitled to £800 
which was to be applied in reduction of the liabilities of the late 
rm), and £1,200 in віх aunualinstalments. The bankrupt received 
xme of the said instalments, but he sold his right to £600, part 
aereof, for £3(0. He returned to the business in January, 1899, 
ringing in & further sum of £400 advanced to him by his wife's 
elatives. In the following May, however, the company went into 
oluntary liquidation. The bankrupt attributed his insolvency to 
he failure of the company in the manufacture of electrical appa- 
atus, and to his own want of business experience. The bankruptcy 
lso appeared to be partly due to extravagance. His only income 
or the last two years consisted of £700 received by him as ғајагу 
rom the company, whereas his expenditure during the same period 
mounted to £925. His unsecured liabilities included debts of 
:126 98. for carriage hire. On the ground of insufficiency of assets 
o pay 108. in the £ to the creditors and unjustifiable extravagance 
n living, the learned Registrar imposed a farther suspension of two 
ear. Mr. Mellor attended on behalf of the bankrupt. 


Liquidations.—Notice is given that a petition for 
he winding-up of the Meyra Electric Company, Limited, 
vas presented to the High Court of Justice on 10th inst., 
ind the hearing was fixed for 28th inst, when any creditors or 
»ntributors desiring to be heard may appear. 

At an extraordinary general meeting of the Westralian Electric 
Lighting and Supply Company, Limited, on February 25th, a 
resolution was passed to the effect that the company be wound-up 
voluntarily, Mr. Gordon Saies, 12, St. John's Laae, Liverpool, being 
appointed liquidator. The resolution was confirmed at a mceting 
on March 19th. 

Notice is given of an extinordinary general meeting of the 
Improved Electro-Plating Company, Limited, at the offices of 
Messrs. Pannell & Co, 13, Basinghall Street, E.C., on June 17th, 
11 a.m., to consider an account showing the manner in which the 
Winding-up has been conducted. 


Books Received.—“ Massachusetts Institute of Tech- 
nology, Annual Catalogue,” 1901—02. Boston: Massachusetts 
Institute of Technology. 

“The Generators of Electri-ity at the Paris Exhibition of 1900," 
by С. F, Guilbert. Paris: C. Naud, 1902. 30 fr. 


Catalogues and Lists.—Messre. John Davis & Son 
(Derby, Ltd.) send us a list of their damp-proof fittings for incan- 
descent and arc lamps, of which a very large variety is shown. 
Wire and cable reels, lampholders aud lamps, pillars and indoor 
fittings are also priced. 

We bave received from Mr. Max Kohl, of Chemnitz, a price-list 
of his new Rontgen ray apparatus, including Wehuelt breake, tubes, 
induction evils, mechanical high speed breaks, accumulators, surgical 
chairs and numerous other accessories. 

We have received from the Electrical Co. a new edition of their 
Price list for Nernst lamps. The principal alteration is a very 
emphatic notice to the effect that for cases where the voltage rises 
0 than 2 per cent., Nerust lamps for the next hiyher pressure 
e be ordered for instance, 205 volts instead of 
i Alex. Boyd & Son send us a price list of their luminous 

“сігіс radiators, hot closets, &c., on Boyd’s patent. The former 
10 fitted with a shelf or trap, which forms a kind of hot plate, 
ssa EE the efficiency of the apparatus as a radiator ; an ingenious 
the big addition is a wire cage, which serves either as a stand for 
tod lator, or & cover upon which linen, &c., can be spread so as 
РА ту quickly with perfect safety from fire. Other interesting 

velties are also shown and described. 
Nes 11 and Ordnance Accessories Company, Limited, have 
110 à leaflet showing their “Stellite” Coronation lamp- holder, a 
die ple type of battenholder. 

MN A have received from the Fuller-Wenstrom Electrical Manu- 
nore DL ODER & price list of tbeir single-phase induction 

Ku š ting devices, &c. The motors range in size from } to 
8 without slip rings, and from 2˙5 to 55 B. H. P. with slip 
dico starting resistances. Full particulars of weight, speed, 

Me J, бе. are included. 

„ Ltd., have issued Pamphlet No. 152, which 
ш ean е Ferranti continuous current meter. The illustrations 

a жин. and show various details of parts, as well as some of 
iiid: hes used in the manufacture of the meter. Special atten- 

rected to recent improvements in construction, by which 


alteration of the constant through temporary overloading, en- 
trance of moisture, &c., are obviated, and other advantages are 
gained. 


Charge of Excessive Speed of Electric Cars.—At 
Ramsgate, on Friday last, the Isle of Thanet Electric Tramway and 
Lighting Company, Limited, were summoned for propelling a car 
at а speed of 16 miles an hour instead of only eight miles an hour. 
It appeared that for five days the police kept observation on the 
company's care, and on April 28th the speed of 52 cara was tested. 
The average speed was 12 miles 1,643 yards per hour, and one car 
exceeded 16 miles and another 15 miles, while on May 2nd the 
average speed dropped to 13 miles, five cars exceeding 15 miles. 
Mr. H.Weigall, the presiding justice, asked if the drivers could keep 
the advertised times by not going beyond the speed laid down by 
the Board of Trade, as there were numerous stoppages. Mr. 
Sharpley, who prosecuted, said he could not go intothat. The Rems- 
gate Watch Committee did not want to be vindictive in any way, 
but they wanted it to be clear that in future the police intended to 
take proceedings whenever the maximum speed was exceeded, so 
as to make the company adhere to the regulations. The company 
was liable to a penalty of £10 for each of the four offences, but he 
was willing to withdraw three of the cases on a conviction being 
made in the first case, and on the company undertaking that the 
offences should not be repeated. For the defence, Mr. Shea said 
the company was in a difficult position. On the one hand, thcy 
had to comply with the Board of Trade regulations, and at the 
same time they had to provide the public with an efficient service. If 
any time had to be made up it would be done in the country dis- 
trict, where no possible injury could occur to the general public. 
The Bench imposed a fine of £5 and costs in one case, and inti- 
mated that in future there would be a fine on every occasion that 
the law was broken, and a continuing fine. 


Damages for Removing a Telephone.—4At Llanelly, 
Carmarthenshire, Mr. J. B. Harries, builder, has been awarded 
damages of £20 and costs in an action brought against the National 
Telephone Company in respect of injuries alleged to have been 
sustained by defendants’ removal of a telephone ; £50 was claimed. 
Plaintiff on returning home after being away found the instrument 
gone, and waa subsequently told that this had been done on his 
brother's instructions; but the brother had no authority in the 
matter. | 


Economical aud Smokeless Steam Raising.—We 
have received а well got-up booklet from Messrs. Meldrum Bros., 
Limited, descriptive of their“ Koker Stoker” in combination with 
their system of forced draught. Тһе theoretical considerations 
underlving the efficient combustion of fuel are clearly set forth. It 
is, or should be, the ambition of every steam engineer to get not 
only every ounce of steam that it is possible for his boilers to 
evaporate, but to get this maximum output with the lowest con- 
sumption of fuel, and to burn his fuel without producing smoke. 
Any of the three objects may, without much difficulty, be attained 
independently, but to get these results simultaneously is a matter 
not so easily accomplished. Boiler efficiency is often sacrificed for 
fuel efficiency, which means a low rate of combustion per square 
foot of grate, the boiler evaporating considerably below what it 
might do. A thicker fire would, unless precautions were taken, mean 
a smoky chimney. A mechanical stoker, on the coking principle, 
whilst producing comparative smokelessness, may do so, and generally 
docs so at the expense of boiler efficiency, that is, by a low rate of 
combustion. By combining the best features of the coking stoker 
with their special system of forced draught, Messrs. Meldrum Bros. 
claim to have entirely overcome this drawback, and substantiate 
their claims by figures of tests. The following figures refer toa 
test made on a Babcock & Wilcox boiler at the Bristol Corporation 
Electricity Works. The total heating surface was 2,852 sq. ft., and 
the grate area 554 sq. ft. The duration of the test was six hours :— 


Kind of fuel Rhymney Washed Peas. 


Coal consumption per hour per sq. ft. of grate... 28°23 lbs. 
Fecd water temperature ... sia гез .. 100 F. 
Steam pressure s e - ... 120 lbs. 
Actual evaporation per pound of coal ... 9:64 lbs. 
й К T » from and 
at 2127 F. 85 ы pe . . 112 lbs. 
Percentage of clinker and ash 11:8 % 
T „ СО, in flue gases. 98% 
á w O. to j ids ial .. 86% 
ii » CO , ip. She ps T Nil. 


Imports of Foreign Electrical Plant.—The official 
returns relating to the imports of ‘foreign electrical goods and 
apparatus” into this country during April last are now available. 
Although showing the largest monthly total recorded so far this 
year, the imports are behind those during the same month of 1901, 
having amounted to £65,363, as contrasted with £47,158 in March 
last, and £86,629 in April a year ago. During the four months 
ending April last, the imports reached a value of only £230,341, 
which compares with £408,318 in the corresponding four months of 
1901. 


Installations. — Messrs. Baxter & Caunter, of 5, Maccles- 
field Street, W, inform us that they have secured the contract for the 
lighting plant at Messrs. Gamage's, consisting of three 75-Kw. sets, 
Reavell engines coupled to Taunton dynamos. They bave also 
secured the contract for Guildford, to supply a 250 xw. Willans- 
Taunton steam dy namo. 
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Holiday Resorts.— The time is approaching for the 
selection of a haven of refuge from the stress of business and the 


din of machinery, and a booklet just issued by the Great Eastern 


Railway Company, describing the attractions of the Eastern 
Counties, is highly à propos. It is beautifully illustrated, and cannot 
fail E induce many holiday makers to spend their vacation in East 
Anglia. 


Lorain Steel Company.—We understand that the 
Westinghouse Electric and Manufacturing Company has acquired 
the electric railway business of the Lorain Steel Company, at 
Lorain, Ohio, formerly carried on under the name of the Steel 
Motor Company of Johnstown, Pa. 


Outing.—On 10th inst. the Electrical Staff of Messrs. 
Ogden’s, Limited, held their second annual pic-nic and sports at 
Eccleston. In the morning a drive of 15 miles was arranged, 
followed by an excellent dinner at Chester and a very enjoyable trip 
up the Dee. "The sports, which were highly successful, were then 
carried out, and the party returned home vid Chester. 


Sales. — WIXBLEDON.— May 28th. Tenders are wanted 
by the U.D.C. for scrap cable ends, old fire bars, &c. 

LEvTON.—June 25th. The U. D.C., having adopted steam plant, 
wants tenders for its disused gas plant, comprising three vertical 
boilers, five Dowson gas generators, with accessories, two gas- 
holders, eight gas engines and dynamos, piping, &c. Sec “ Official 
Notices" to-day. 

The sale of the stock and plant of an electrical engineer on 29th 
inst.is announced by Messra. Percy Huddleston & Co. For particulars 
see our advertising pages. 


Trade Announcements,—Messrs. W. Macdonald & Co. 
give notice that ап communications, letters and returncd empties 
must in future be addressed to 118, Queen Victoria Street, where 
they are moving into larger offices. Their temporary telephone 
number during the change is 5507 Bank. 


Messrs. Connolly Bros. inform us that they have appointed, 


Messrs. R. A. Whyte & Co., of 140 and 144, Bath Street, Glasgow, 
to be their agents for Scotland. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberavon.— At a quarterly meeting of the T.C. last week 
the Council resolved that terms be arranged with the South Wales 
Electric Power Distribution Co. for the purchase in bulk of 
electricity at 24d. per unit. 


Abersychan.—The D.C. has been offered the supply of 
electrical energy in bulk at 24d. per unit by the South Wales 
Electric Power Distribution Company, and is considering the 


question of obtaining a prov. order to purchase in bulk and 
distribute. 


Birkdale.—The E.L. Supply Company are getting well 
forward with their work in Birkdale aud district. Tae electric 
Btation is nearly completed, and the current, it is hoped, will be 
supplied throughout the district by July. · 


Bolton.—According to the annual accounts of the elec- 
tricity «department, the output has increased as regards 
lighting, tramways and power, from 2,431,739 units to 3,120,700 
units, an increase equivalent to 28 per cent. on the previous year. 
The small output of the previous year for motor purposes has been 
almost trebled, but notwithstanding the increase in the output,the 
quantity of coal used is less by 467 tons, viz, 12,171 thisyear. The 
gross revenue during the year just closed was £29,80), against 
£24,096 in the previous year, whilst the cost of production 
during the year ending March, 1901, was £13,549, and 
during last year £12,131, a diminution of £1,468. The gross 
profits have increased to £17,319 from 410,544 the previous year. 
Out of this gross profit there have been paid iu interest £4,012, aud 
sinking fund £7,655, leaving a balance of net protit of £4,752, equal 
to З per cent. on capital. Out of tbis £3,850 has been voted to the 
relief of rates, and £902 carried forward. Fer March 3lst, 1902, 
the capital expenditure is set down at £180,758, the sinking fund 
paid is £21,209, thus bringing the total to £159,049. "There is in 
the station 2,800 kw. of plant installed, which werks out on the 
capital expended at £04 7s. рег Kw. There аге io the country several 
large stations, company and muuicipal, whose capital stands at over 
£100 per kw. Tne cost of production at Bolton stands at ‘96d. 
per unit. ` 


Cults,—Messrs. Lowden Brothers & Co., of Dundee, have 


purchased the electrical supply undertaking established some few 
years ago at Cults. The works comprise buildings, boilera, cugines 
and dynamos, accumulators, and a complete system of distributing 
mains. The agreement concerning the lighting of the village which 
has obtained with the C.C. his been continued, aud Messrs. 
Lowden will take over the installation as a going concern. 


Dacca.— license has been granted to the Расса 
Electric Lighting Trustees for installing the electric light in that 
town. 

Demerara.— At the annual general meeting of the 
Demerara Electric Company, Limited, of British Gwiana, last 
month, it was stated that this compauy has now a monopoly of 
the light, power and tramway business in Demerara, as the gas 


` 


company has been forced to close down and wind up its affairs. 
The electric plant is being extended to take up the increased busi- 
ness offered. 


Germany.—Messrs Körting Bros., of Hanover, have 
secured a contract to establish a central electric lighting station and 
an electric tramway in the town of Coburg. 

The municipal authorities of Quedlinburg are raising a loan of 
£20,000 for the purpose of establishing a central electric lighting 
station in the town. uL 


Godalming.—The T.C. on the 5th inst. decided to 
accept the offer of the Urban Electricity Supply Company for street 
lighting. 

Guildford,.—1n reply to communications from the Town 
Council, the Guildford Electric Supply Company, Limited, has 
Offered to transfer its undertaking to the Corporation at a valuation 
to be agreed upon plus £10,000 for goodwill. The total capital 
expenditure has beea £26,855, and machinery to the value of £4,090 
is on order. In view of the fact that last year's net profits were 
only £841, and that the instalment on a loan of £40,000 would mean 
an annual payment of £2,700, the Council decided not to entertain 
the company's offer. 


Hamilton.—At the monthly meeting of the T.C. on 
13th inst., the E.L. Committee reported the acceptance of the price 
offered by Messrs. Edmundson for the generating station at Almada 
Hill, inclusive of buildings, for £32,302. The report was adopted. 


Heston—Isleworth.—The U.D.C. has instructed Mr. 


J. Enright to report on the subject of electric lighting and submit 
а provisional scheme at a fee of 30 guineas. 


Leatherhead.—The Leatherhead and District Elec- 
tricity Company's new works are in an advanced stage, and energy 
will be available for consumers on July 1st, on which date the com- 
pany is under contract to supply 1,200 8-с.р. lamps at the new 
Blind School. The generating plant includes two Paxman high- 
pressure ooilers with supcrheaters, and two high-speed vertical 
50-н.р. engines, directly coupled with the dynamos, which will work 
at full load all day, charging the batteries, which are of very con- 
siderable capacity. Cables are to be laid forthwith, and are being 
planned with a view to be available for the outlying parishes of 
Ashtead and Mickleham. The company have offered to light the 
streets on the scheme recommended to the Council sometime асо, 
and on the terms then calculated as being those for which the 
Council could do the work. The charge to consumers will be 7d. 
per unit forlighting, and 4d. for motive power. A limited number 
of premises will be wired free up to four lights, and penny-in-the- 
slot meters supplied. Messrs. Handcock & Dykes are the consulting 
engineers. i 


Little Woolton.—An inquiry was held last week into 
the application of the U.D.C. for leave to borrow £1,800 for electric 
lighting purposes. Current would be supplied by the Garston 
and District Electric Supply Company. 


London.—SnuonrrEbrrCH.—At the meeting on Tuesday, 
May 6th, of the Shoreditch Borough Council, the Lighting Com- 
mittee reported having considered a letter from Messrs. Turner and 
Co., solicitors, stating that they had been instructed by certain 
ratepayers to apply to the High Court for an injunction restraining 
the Council from carrying on the business of dealers in electrical 
accessories and requesting attention to be given to the matter. The 
Committee recommended that the communication be simply 
received, and this was agreed to. It was further reported that 
during the past four quarters £38,366 13s. 11d. had been received 
for energy supplied, work done by the wiring and fitting depart- 
ment, &c.; £10,820 103. of this was the lighting of public offices, 
weekly accounts, &c. It was also reported that the new generating 
station in Whiston Street will be opened on June 16th. 
| PADDINGTON.— The Electric and Gas Committee recently presented 
a report stating that it had been in communication with the Metro- 
politan Electric Supply Company relative to the price charged {ог 
lighting Westbourne Terrace with electricity. At present the com- 
pany supplied for the sum of £30 per arc lamp per annum, the 
energy, lamps, mains, carbon and all labour involved in the trimmiug 
апа maintcnaucetbereof; 14 lamps being intbe thoroughfare, the total 
sum paid was £420a year. The company, having regard to the small 
number of lights installed, declined to reduce their charves. 
Pursuant to instructions, the surveyor of the Council prepared 
schemes for the re-installation of a aystem of gas lighting, and the 
Committee recommended that the Council adopt such a scheme, but 
the question was adjourned for six months. 

SouTHWARK.—The M.B.C. has received a letter from the County 
of London and Brush Provincial Electric Lighting Company, 
Limited, offering to supply energy for all-night public lighting in 
bulk at a Ilat rate of 2d. per unit. The communication was referred 
to a committee. 

MAnRYLEBONE.—An arbitration inquiry under the Lands Clauses 
Acts is proceeding before Mr. C. A. Russell, К.С. (umpire', Mr. 
Robert Vivers, апа Mr. W. C. Ryde (arbitrators), at the Surveyors’ 
Institution, Great George Street, Westminster, to decide the amount 
to be paid by the Marylebone Borough Council to the Metro- 
politan Ilectric Supply Company, Limited, for the acquisition by 
the Council of that portion of the compauy s undertakiny situate 
їп the borough. The counsel employed include (for the Metru- 
politan Company, Mr. Balfour Browne, K.C., Mr. Cripps, K.C., Mr. 
Ernest Moon, K C., Mr. €. H. Sargeant and Mr. A. T. Lawrence 
(instructed by Messrs. Barlow & Barlow); and for the boroug> 
Council, Sir Edward Clarke, K.C., Mr. Fletcher Moulton, K.C., Lord 
Robert Cecil, K.C., and Mr. A. B. Kane (instructed by Messrs. Green- 
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well & Со). Tue #01000 claimed by the company reaches the 
enormous sum of 22,77 1,708, apart from what is claimed under the 
compulsory purchase Clause. ТЬе inquiry at present stands 
adjourned to 26th inst. The opening proceedings consisted of a 
statement by Mr. Balfour Browne, who gave a history of the com- 
pany and of its electrical association with the borough of St. Mary- 
lebone, after which Mr. J. Conacher, manager of the Metropolitan 
Company, was examined. 


Loughborough.—' The T.C. has decided to apply to the 
B. of T. for a further extension of the time within which the 
electrical powers of the Corporation are to be carried into effect. 


Lowestoft.—At а T.C. meeting the resident electrical 
engineer, Mr. Bruce, reported that there are now 11,495 8-C.». 
lamps connected. 'The Local Government Board has granted the 
loan of £7,143 for а new 500-Kw. set and condensing plant. 


Macclestield.—According to the Contract Journal, the 
T.C. is favourably considering an offer from a syndicate to lease 
electric lighting powers from the Corporation, and to construct 
electric tramways in the town. The scheme is a large one, including 
connections to other towns within the intluence of Macclesfield, 
and involves an estimated cost of £500,000. 


Morecambe. — The U.D.C., which has received a 
preliminary charter of incorporation, has resolved to adopt the 
suggestion of Mr. Pape, electrical engineer, and stock prepay ment 
meters. Ап additional sum of 43,500 has been borrowed for the 
extensious and East Street sub-station. It was estimated that the 
undertaking would burden the rates to the extent of £2,178, but the 
deficit only came to £1,632. The revenue for last year increased 
by £177 18. and the gross profit by £120 17s. 5d. The amount 
repaid in principal and paid as interest during the year was £3,356 
14s. 7d., against £2,281 2s. 9d. last year. 


Newport.—The year's working of the electricity under- 
taking was reported last week to have resulted iu a profit of £859, 
as against a deficit of £2,760 on the preceding year. There were 
579 consumers, or an increase on the year of 121, and the explana- 


tien of the difference in the two years was not coal, but manage- 


ment, as the working expenses were £1,208 5s. less. The total sum 
earned for the year was £12,323 6s. 2d.; cost of works, £5,892 
105. 6d. ; interest and sinking fund, £5,571 12s. 7d. The capital 
expenditure of the year had been £5,328; whilst the capital ex- 
penditure up to date on the undertaking had been £102,882. 


Newry.—The U. D. C. has refused the application of 
Messrs. R. Foster & Co. for leave to lay a cable under the street 
from Messrs. Н. Thomson & Co.'s premises for a supply of electricity. 
Messra. Foster ought now to carry the cable overhead without leave. 


Poland.— The Schuckert Company, of Nuremberg, has 
prepared plans for a projected central station for electric lighting 
and power purposes in the town of Warsaw. 


Pontypridd.— One of our Welsh correspondents, referring 
to the deadlock between the South Wales Electrical Power Distri- 
bution Company and the Pontypridd Urban Council on the subject 
of electrical supply tothe town, and the absurd attitude of the local 
Council in conceiving that it can supply the energy at a 
lower rate than a great company like the Welsh company, writes 
that the Council is now being pressed to consider another very 
important point. The company has the absolute right to lay its 
mains through every street in the town, and it is not at all likely 
that it will allow the Council to supply energy for lighting at 34d. 
per unit, and for powerat 2d. per unit, when it can supply energy 
for both purposes at 1:4. per unit. The L.G.B. has recently twice 
refused a loan for electricity supply to a corporation to which a 
great power company had offered to supply in bulk at 24d. per 
рег unit. The South Wales Power Company offers energy to the 
Pontypridd Council at 144. per unit, and there is a probability that 
the Council will ride for a fall if it insists on going before the 
L G.B. for a loan. By acceptiog the company’s offer, the Council 
will, by figures before the public, not only save a considerable 
yearly sum, but will also be saved a capital expenditure of over 
£30,000. The Rhondda and the Bridgend District Councils have 
seen the wisdom of this step, and the Barry Council is negotiating. 


Portsmouth.—The E.L. Committee has not only wiped 
out the £800 deficit of last year, but has a balance in hand of about 
£3,500, so that over £4,00U profit has been made. 


Spain.—A company has just been formed at Alcala de 
Henares to establish and work a central electric lighting station in 
the town. At first, a 60-H. . Crossley gas engine and dynamo are 
to be installed. 

It is proposed to put down plant to utilise the water-power of 
the River Sinca at Ballobar in the generation of electrical energy 
tor lighting and power purposes. Application has just been made 
for the necessary concession. 

The U.S. Vice-Consul at Madrid reports that a new electrical 
company has been formed in that city, with a capital of 6,000,000 
pesetas, for utilising for illumination, motive power, traction, 
heating, &c., the energy of a waterfall in the Jarama River, situated 
at a distance of 11 miles from Madrid. About 3,000 н.г. will bc 
developed. 


Spennymoor,—The B. of T. approved the test of the 


cables on the 12th inst., and the Northern Counties Electricity 
ШЫ! Company are now about to supply current to about 2,000 
ichts. . 
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Swansea.— Messrs. Vivian & Sons have applied for 
motive power to drive their extensive plant at Hafod Tyha nickel 
works. This is about the first application of the kind that has been 
made, and the possibilities of development in such an industrial 


centre as this, of this particular form of power, cannot be over- 
estimated. 


Surbiton.—At a meeting of the D.C. last week it was 
resolved that the agreement with Messrs. Callender be sealed by 


the Council and instructions given to Messrs. Callender to com- 
mence the work at once. 


Swindon.—The Corporation has decided to apply to 
the В. of T. for one year’s extension of the time allowed by the prov. 
order for the completion of the Council's scheme for electric 
lighting and traction. The tender of a Manchester firm for the 
supply, delivery, and laying of feeder and distributing cables, 
conduits, &c., for £5,411 1s. 1d. has been accepted. 


Valparaiso, — Тһе Chilian Legation at Paris is receiving 
proposals for lighting Valparaiso and working the tramway lincs 
by electricity. 


Welsh Coal Mining.—The developments in connection 
with the South Wales Electric Power Distribution Company are 
bringing the question of an extended utilisation of electricity in 
coal mines into great prominence. Already electricity is largely 
used in a number of Welsh collieries for lighting the surface and the 
pit bottom and for underground haulage—the latter under qualified 
conditions of radius. At Cwmoman Colliery, for instance (in the 
Aberdare Valley), there are two electric plants, and the management 
is arranging to put up a small haulage plant as well Expert 
opinion seems to indicate a large opening for the use of electricity 
in what is known as “tecondary haulage” in the Welsh coalfield, 
and indeed there is & strong belief that as soon as the Distribution 
Company is prepared to supply electric power, it will be largely . 
used in many Welsh collieries for at least all intermittent work. 
And there are still wider possibilities ahead. 


ELECTRIC TRACTION NOTES. 


Austria.— An electric tramway has lately been completed 
in the town of Marienbad. The line, which was opened for traffic 
on the 14th inst., has been built by Messrs. Ganz & Co., of Buda- 
Pesth, for the Marienbad Municipal authorities. 


Belgium.— The Railway Commission of the Senate has 
been informed by the Government that the latter has decided to 
accord the concession of the Brussels—Antwerp electric railway to 
private enterprise. This decision has been taken after due con- 
sideration of the peculiar circumstances which govern the working 
of the proposed line, and which impose the condition that the 
Antwerp—Brussels line should be worked more as an inter-urban 
tramway than the section of an international line, even in the 
event of the electrification of the various railways of the State, a 
project at present being studied by the department. 


Birkenhead.—At a meeting of the Т.С. last week, 
Mr. P. W. Atkin asked whether it might not be advisable to use 
petroleum 21] for sprinkling the tracks? Experience in other 
places had sbown that by using petroleum on the track they could 
get rid of the dust, and the use of petroleum would have a good 
effect on the blocks, as it would prevent them from shrinking or 
swelling. 


Carshalton.—Members of the U.D.C. who attended at 
the House of Lords to give evidence in favour of the B.E.T. Co.’s 
Bill, have been very outspoken in their comments at not being 
pérmitted to give evidence, and think that the local portions of the 
Bill would have been passed had they been allowed to speak on 
local needs. 


Cheltenham.—Considerable discussion has taken place 
as to whether Gloucester or Cheltenham shall be the centre of the 
system of electric tramways which Mr. Nevins is about to construct 
in Gloucestershire. The point at issuc is whether the line will be 
permitted to run through High Street, Cheltenham, opposition 
having been raised on the ground that the trams will interfere with 
customers who desire that their carriages may remain for a shor t 
time outside shops whilst their aristocratic owners are making pur- 
chases. It is pointed out in the local press that although the con- 
venience of all classes of society should be considered as far as 
possible in these matters, it will not be politic to allow a minority 
of the community to stand in the way of what will undoubtedly be 
a boon to the great majority. 

The Cheltenham T.C. has investigated a charge made avainst Mr. 
Hall, the borough surveyor, to the effect that, whilst he had agreed 
to devote his whole time to the work of the Corporation, he had 
done work for—and accepted money from—Mr. Nevins in respect 
of the laying of the tramways. At a special meeting of a select 
committee appointed to deal with the accusation, Mr. Hall admitted 
having received £1,000, but contended that of this amount 4653 
was swallowed up by out-of-pocket expenses. The committee in 
their report state that, whilst acquitting Mr. Hall of any corrupt or 
unworthy motive, they regard his acceptance of the money as а 
serious breach of his engagement to devote his whole time to the 
business of the Corporation. 
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The Light Railway Commissioners last week resolved, after hold- 


ing an inquiry, to recommend tbe B. of T. to authorise a suburban 
extension of about eight miles of the present light railway system 
at Cheltenbam. ТВе scheme, which will cost £120,000, was opposed 
by several people on the ground that it would destroy the character 
of the town and drive away the residential classes! Evidence in 
support of the extensions was given by Mr. Edward Dodd, of 
Birmingham. 

Gloucester.—The R. D. C. has been approached by the 
City Authority, the County Council, and by Mr. Nevins over the 
dispute as to whether the latter or the city authorities sball have 
the right to work electric cars over a small piece of roadway just 
ontside Gloucester. The rural body, after a considerable discussion, 
arrived at a decision which, whilst neither favouring one scheme nor 
the other, expressed approval of electric tramways and advised the 
paities concerned to consider the interests of the public by coming 
to an amicable understanding. Both the city and county authorities 
have issued the statutory notices, and the latter has decided to con- 
venc a special meeting, when an amicable settlement may be 
arranged. 


Heston—Isleworth, — The U.D.C. has approved the 
plans of the L.U.T. for their authorised tram line along Staines 
Road, Hounslow, to Baber Bridge. ` 


London.—ALEXANDRA Parack.—Mr. Chas. Townley, 
ore of the Islington trustees of thc A.P., protests against the state- 
ment tbat the trustees are unanimously in favour of un electric 
tailway. The statemeri, as issued by Mr. R. M. Littler (chairman 
of the trustees) refers to the electric railway which formerly 
carried passengers from Wocd Green to the Palace, and the trustees 
having been urged to reconstruct the line, “the whole of the 
trustees are in favour” of the same. The route proposed by the 
Middlesex County Council will be in two portions :— 

1. A line, in physical connection with Finsbury and Islington, 
turning off in the Green Lanes, and traversing Turnpike Lane, 
Hcrpsey, ard Priory Road, to the Hornsey Gate. 

2. A short line from Wood Green over the Great Northern Rail- 
way to near the Wocd Green Gate, and counected with Enfield, 
Edmonton and Tottenham. 

The machinery for working the railway will be placed in an 
annexe to the Palace, and will be considered as a subject for public 
exhibition. It is also proposed to light the Palace from such 
machinery, aud if possible start a technical school of electrical 
engineering under the Middlesex Ccunty Council. It is also stated 
by Mr. Littler that tbe majority of the trustees are in favour of 
electric lifts from tbe light railway termini up the hill, for no tram- 
way is to be allowcd in the Park itself. 


London Underground Railways.—Tbe Committee of 
the House of Lords, presided over by Lord Ribblesdale last weck, 
concluded its deliberations on tic ten underground electric railway 
Bills which had been remitted to it. The following are the Bills 
considered :— 

Charing Crose, Euston & Hampstead (Nos. 1, 2 and 3) Passed. 
Edgware & Hampstead vas e ... Passed. 


Islingtou & Euston ... Rejected. 
City & Crystal Palace ... .. Rejected. 
Great Northern & City . ... Passed. 
Great Northern & Strand ... Passed. 
North-West London .. Passed. 
Baker Street & Waterloo .. Passed. 


The three last named only sought extension of time for the com- 
pletion of authorised lines. The Charing Cross & Hampstead, the 
Edgware & Hampstead, and the Great Northern & City embrace 
about 9 miles of liue, with a capital of something approaching five 
millions. Tbe two rejected schemes would bave measured nearly 
10 miles between them, and their capital would have been about 
5) millions, Iu the group of tube railway Bills which is before 
Lord Windsors Committee, the withdrawal of the City & North-East 
Suburban Bill in consequence ot the Committee having refused to 
sanction the City end of tlie line, marks the desth of the second Bill 
in this group, tbe Charicg Cross & Hammersmith measure naving 
previously іх еп rejected. These two railways would have aggregated 
over 20 miles of route, and some eight or nine millions of capital 
was proposed. 


Mandalay,—The Burma Electric Works Syndicate has 
asked for an extension of time to construct the electric tramway, 
which is to be commenced before December 6'h, 1902, and to be 
completed before December 6th, 1905. 


Mersey Railway.—According the Morning Post, the 
Westinghouse Machine Company of East Pittsburg is about to make 
а shipment of machinery for the new power station of the Mersey 
Railway, which is being adapted for electric traction by the West- 
ipghouse Electric and Manufacturing Company. The shipment will 
consist cf two cross compound engines of 2,000 н.р. each, and two 
1, 200-KW. generators to be connected directly with them. The com- 
pany is about to double the productive capacity of its works at 
Pittsburg, at a cost of £300,000. 


Mexico.—La Compagnie Industrielle de Guadalajara is 
about to construct au electric tramway between the town of 
Guadalajara and the suburb of Analco. 


North Metropolitan. Tramways,— According to the 
рейн Chronicle, it would appear that the British Electrice Traction 
Company, having con.e to an agreement with the County Councils of 
Middlesex and Hertfordshire, is prepared to absorb the North 
Metropchntan Tramways Company's undertaking. The Middlesex 
County Council has already agreed to hand over the greater pat of 


its district on a 30 years’ lease to a private undertaking, that in the 
case of the Hertfordshire County Council being of 12 years longer 
duration. The lines which have been authorised, or for which 
applieations for authorisation are pending, include the greater 
portion of noith and north-east Middlesex, with some parts of 
Hertfordshire, and the promoters have recognised that the new 
system would be incomplete without such a “feeder” as would be 
supplied by the lines of the North Metropolitan Company, bence 
the offer which has been made to the shareholders in this company. 
The London Coünty Council alreády owns the bulk of the North 
Metropolitan lines, and in eight years' time the lease which the 
company now holds will expire. If, in 1910, the Council is ia the 
same mind as at present, that lease will not be renewed, and the 
traffic will be worked direct. But, in the meantime, the Council has 
deposited its plans for the electrification of all the lines, and this 
will have to be carried out in any case. Allthat the new arrange- 
ment will secüre will be the lines in Hornsey, Tottenham, and 
Edmonton, which are purchaseable in 1905, the unexpired lease of 
eight years, and the plant and rolling stock of the old company. 


Nottingham. — The Woodborough Road—Mapperley 
section of the Corporation electric tramways was opened for 
traffic on 13th inst. 


Oldham.—The formal opening of the Oldham Corporation 
Electrical Tramways took place on Monday. The full scheme, 
which will consist of 21 miles of route, and a total length of siogle 
track of 30 miles, has not yet been completed. Electric cars now 
run from Hollins Road, round by Copsler Hill Road, Ashton Road, 
and King Street to the borough boundary at Chadderton, from the 
boundary at Hollinwood to the boundary at Waterbead, from Lees 
brook to Mumps, and on a circular route from the Star Inn by Park 
Road, Mumps, and Union Street—12 milesinall. The lengths not yet 
open are from Middleton Road to the Royton boundary, Featherstal! 
Road section, from Ripponden Road to Moorside, and Shaw Road 
and Egerton Street. At the invitation of the chairman aud members 
of the Tramways Committee, a large number of ladies and gentlemen 
assembled at the Town Hall, and subsequently proceeded in eight 
pecial and gaily decorated cars to Hollinwood. The first car was 
started by Mrs. H. Chadwick, wife of Alderman Chadwick, chairman 
of the Committee, and the second by Mrs. J. A. Hanson, wife of 
Councillor Hanson, vice-chairman. At Hollinwood, and again at 
Waterhead, Councillor J. A. Hanson declared the route, which was 
only passed on 15th inst. by Major Druitt, of the Board of Trade, 
open to the public. The party tben went to Wallshaw car depot, 
where the Mayor, Councillor J. Eckersley, unveiled a tablet con- 
taining the names of the members of the Committee and the officials, 
and Alderman Chadwick formally opened the car depot. Luncheun 
was afterwards partaken of at the Town Hall The tramways 
in Oldbam were originally constructed by the Corporation 
uader Parliamentary powers. The first section running through- 
out the town was laid in 1880, and was constructed for horse 
traffic. Anextension was made in 1884, а track being laid north 
and south across the borough suitable for steam traffic. Tae sections 
were leascd separately on completion to two different companies, 
the leases being arranged to terminate on October 31st, 1901, when 
power to use and work the same reverted to tbe Corporation. The 
Corporation obtained powers for reconstructing the existing and 
laying fresh routes. The following is a brief summary of the 
estimate presented at the Board of Trade inquiry :—New routes 
(including land for car depot), £91,891; reconstruction of old 
routes, £91,778; electrical equipment, £37,901; car depot at 
Mumps, £27,102; сагв, £121,500. Supplementary estimate (to be 
presented to the B. of T.) : — Reconstruction of old routes, £17,316 ; 
electrical equipment, £11,520 ; car depot at Neville Street, £28,020 ; 
total, £427,034. The Barrow Hematite Steel Company, Limited, have 
supplied 2,000 tons of rails, and Messrs. Dick, Kerr & Co., Limited, 
are now completiug a 3,000 tons contract. Approximately 133 pairs 
of points and 279 crossings have been used ia the tra k laid down. 
Messra. Glover & Co., of Salford, have been the contractors for 
the bonds, and up to the present have supplied about 12,000. 
The cables are manufactured by Messrs. W. Т. Glover & Co, Ltd., 
and the insulation is impreguated paper, lead-covered. It is pro- 
posed to tix telephones to each section pillar, communicating with 
the car shed. The manufacturers of the trolley wire are Messrs. 
Smith & Sons, Auaconda Works, Salford. The overhead fittings are 
mostly supplied by Messrs. Estler Bros. Guard wires are fixed 
where necessary. The car depót at Wallshaw was соп- 
structed to accommodate 70 cars. There are eight tracks into the 
depot diverging from a single track at the entrance. "There are 
workshops at the end of the building. 'The construction of the 
track, building of depota, erection of standards and overhead equip- 
ment and cables, have been designed and carried out by Mr. S. A. 
Pickerirg, borough engineer, with Mr. H. Clegg as his assistant. 
Mesers. Hewitt & Rhodes, of Manchester, have acted as consulting 
electrical engineers for the overhead and underground equipment, 
as wel as for the cars and car shed. The whole of the 
track was constructed by Corporation workmen. The contractors 
for all other work are as follows: — Electrical equipment, Messrs. 
W. Т. Glover & Co, Limited, Manchester; rails, fishplates, &, 
Messrs. The Barrow Hematite Steel Company, Limited, and Mesers. 
Dick, Kerr & Co., Limited, London; points and crossings, Messrs. 
Askham Bros. & Wilson, Limited, Sheffield; cars, Messrs. the 
Electric Railway and Tramway Carriage Company, Limited, Preston; 
car deport, Mr. Edward Stephenson, Oldbam ; car depot (steel work , 
Mr. John Mundy, Glasgow. : 


Paris—Versailles,—Tbe new Paris— Versailles electric 
railway is now completely finished aud the formal opening will 


take place on June 1st. There will be four intermediate stationson 
the new line. 
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Proposed Glasgow — Edinburgh Mono-Railway.— 
It is announced that Mr. Behr has been instructed to prepare plans 
for a railway on the mono-rail principle between Glasgow and 
Edinburgh, and a 8tart has been made with the survey, preparatory 
to the promotion of а Bill in Parliament next session. 


Richmond and Hampton Court.—The L.U.T. are 
employing large numbers of men in laying the track on this route, 
and the lines are down from Richmond Bridge to Twickenham and 
from Kingston Bridge to Hampton Court. Negotiations have still 
to be completed with the Teddington authorities before any work 
is done in the district. 


Rochester.—The T.C. has decided to have a tramway 
system of its own, and is about to apply to the Light Railway Com- 
missioners for an order. Plans have been prepared by the city 
surveyor (Mr. William Banks) which the Corporation has accepted. 

The Cbatham and District Tramways Company are making the 
last preparations preliminary to running their electric system of 
tramways. Hundreds of workmen have been employed in clearing 
out the grooves for the tram wheels. This bas been rendered 
necessary because in many places the concrete has run into the iron 
grooves and has had to be “ picked " out. The system as laid down 
in Chatham, Luton and New Brompton, is very comprehensive, and 
will prove a great boon to the combined districts. 


Spain.—A mountain electric tramway has just been 
completed between San Sebastian and Monte Ulia. 


South Shields.—A special meeting of the South Shields 
Town Council was held on the 15th inst. to consider inter alia the 
question of the promotion of a new Bill for a system of electric 
tramways in that borough. 
Electric Traction Co. foran electrical light railway from South 
Shields to Sunderland, having been thrown out by the Committee of 
the House of Lords, clears the way for the local authorities, for it 
was intended that the light railway should run right into the centre 
of the town, and in this fact lay the main cause of the opposition 
that the South Shields Council offered. The Tramways Committee 
recommended the Council to promote in the next session of Parlia- 
ment a Bill to enable it to provide an adequate scheme of tramways 
for the borough, and that a Sub-Committee be appointed to settle 
route, gauge, system, &c. In the course of the discussion it was 
suggested that before they went to Parliament they should obtain 
tenders for running powers. Eventually the motion was carried. 

-It may be mentioned that the British Electric Traction Company 
already have running powers, under anotber Act, over part of the 
trams, and are also lessees of the present system. 


Sunderland. — The Tramways Committee of the 
Corporation at its last meetir g decided to prepare specifications for 
the work of construction of the tramway extension at Pallion and 
to Fulwell,as well as the alteration of the existing lines at the 
corner of Tatham Street and Borough Road and in High Street West, 
and to ask for tenders for the work. 


Surrey.— The County Council has arrived at a satis- 
factory understanding with the L.U.T., who undertake to widen 
High Strect, Merton, and pay £100 per annum per mile of main 
road traversed. 


Wallasey.—The final route of the new Wallascy Tram- 
ways was inspected by Colonel Von Donop, representing the Board 
of Trade, on Friday, and opened for trattie on Saturday last. The 
route lies from Seacombe to Newbrighton, vid Liscard village 
and Sea Bank Road. This length completes the nine miles of 
track for which powers were obtained under the Wallasey Council 
Omnibus Bill. 

Experiments have been carried out at Wallasey with a new life- 
guard, the invention of Mr. A. Royle, Sutton Oak, Бї. Helens. The 
guard is constructed on the gate principle, the edges of the hinged 
gate and of the “catcher” being covered with indja-rubber, in 
order to minimise the risk of injury to a person with whom the 
guard may come in contact. The inventor claims that the guard 
will pick up obstacles, large or small, which may be on the track, 
and that a person would be carricd safely on the guard until the car 
could be stopped. 


ELECTROMOBILE NOTES. 


Car Charging.— We understand that last week two of 
the cars taking part in the races, and belonging to the British 
Electromobile Company, were charged at the Tunbridge Wells 
electricity wo ks on their way down to Bexhill. One of these cars 
was the wiuner of the ‘Electric Tourist Race.” On the return 
journey avery fine car belonging to Mr. Roger Wallace, K.C., was 
charged. The arrangements for charging the cars were excellent, 
and as the town is midway between London and Bexhill, no doubt 
many electric cars will in the near future avail themselves of the 
accommodation provided. 


Electric Mail Van.—On Tuesdiy morning the new 
electrical mail van, which was described and illustrated in our issue 
of May 9th, started its daily run from Mount Pleasaut, its tirst load 
being a special delivery of mails to Waterloo. This is the first 
occasion that an English-built eiectrical motor van has been used 
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for this purpose, and the postal authorities are giving the new 
system an extended trial in the City and West End services. 
Reliability is, of course, a most important factor, aad the authorities 
and the contractors, Messrs. Julius Harvey & Co., of Queen Victoria 
Street, E.C., after considerable tests, have selected one of the Carl 
Oppermann's electric delivery vans made in Clerkenwell, the motive 
power being furnished by a set of "A BC” electric accumu- 
lators (Oppermann patent). 

From the result of the trials already made, those interested are 
very sanguine of the ultimate success of this new system, and if 
their hopes are fulfilled, a large number of electrical mail vans will 
soon be running iu London. 


Motor Car Trials at Bexhill.—The energy and enter- 
prise of the “ Тһе Automobile Club of Great Britain and Ireland," 
chairman, committee, secretary and officials, as well as many of the 
private members, calls for the highest commendation. At their 
own cost, and in conjunction with the Earl De La Warr, they have 
constructed a special course on the sea front of Bexhill solely for 
the trial of motor cars, a movement to foster the motor car industry 
in this country emulating similar motor car trial courses in France, 
at Acheres, and Vincennes, and in America, Germany and Belgium, 
which are known to have materially assisted the progress of the 
motor car industry in those countries. 

On Whit Monday, the 19th iast., the Automobile Club held their 
inaugurative race meeting and exhibition runs of motor cars; all 
the best known motor cars of the world were there and ran in the 
contests. Most carefully prepared rules and regulations for the 
races and trials were arranged by the Races Committee of the club, 
amongst whom Mr. E. Manville, Mr. E. Hutton and Mr. Gorham 
were conspicuous, whilet the timing of the vehicles was in the 
hands of the referee, Lieut.-Col. R. E. Crompton, Mr. R. E. 
Phillips, who took the time with his electric timing apparatus, and 
Mr. Harry J. Swindley. Tne cars taking part in the trials and 
races жеге divided into classes, viz , tourist cars, motor cycles, light 
voiturettes, heavy cars, &c. Steam, petrol and electric cars were all 
represented. The course, despite the very inclement weather and 
heavy rain, was in capital order; it was completely enclosed by 
barriers, and was kept by the local police. Bexhill is now a charm- 
ing scasidc town, and there are good hotels with accommodation 
for motor cara. The example set by Bexhill will doubtless be fol- 
lowed by other fashionable resorts, and motor car courses will be sct 
up in other parts of the country. 

The course at Bexhill is a kilometre (1,098 yards) long between 
the starting and stopping posts; there is 160 yards down gradient, 
Galley Hill, about 1 in 12, to enable the cars to obtain a flying 
start before passing the startiug post, and there is about 300 yards 
at the end of the course for pulling up after passiug the stopping 
post. The course is most pleasantly arranged right on the sea front ; 
it is nearly straight, and allows a good view from either side of 
nearly the whole length. It has a hard gravelled surface, plenty of 
room for two or three cars abreast, and is an almost ideal track; 
after the ma:y races on Monday, and despite the rough weather, the 
track showed very fcw signs of wear. 

Ourchief interest, of course, was io the electric section. Therc 
was а race for electric tourist cars, entrance fee 14 guineas. First 
prize, value £5 5s, was given by Messrs. S. Smith & Sons, 9, Strand, 
London, W.C. There were three cutries, but only two turned up, 
viz. :— Mr. I. F. Ochs, with a Surrey (City and Suburban Company), 
weight of which, with batteries, was given as 14 tons; and Mr. 
Theodore Chambers with a British Electromobile Company з car, 
weight given as 19 cwts. Mr. Ochs's car won this heat, doing the 
kilometre in 2 miu. 1? secs., equal to 185 miles per hour, but as 
Mr. Ochs had the best station, aud got away first from the start, 
there was not much between the two cars. Iu the next race, Class E, 
for electric racing vehicles (entrance fee, 3 guineas) there were two 
vehicles ошу, viz, Mr. E. W. Hart, with a British Electromobile Со. з 
car, and Mr. R. D. Wallace, К.С, chairman of the club, with a Krieger 


car. Mr. Wallace had Mr. Perey Northey and two other passengers, 


whilst Mr. Harts car, with three passengers, viz., Mr. Henry Е. 
Joel, Mr. Cuckerton, the secretary of tue British Electromobile Co., 
and Mr. W. D. G. Brown, their electrical engineer, was driven by 
Mr. Teal, aud won easily in 1 min. 46 secs, or 21:1 miles per hour. 
The weight «f tbis car was given by Mr. Chambers as 37 cwt. This, 
with four men aboard, would make 215 tons. The clectric current 
taken at top speed was 120 amperes 90 volts, equal to 14°5 E. irr. ; 
this works out at 210 watt-hours per ton-mile. The batteries of 
48 cells are equally divided over the front and back wheels, with two 
3-H. P. electric motors driving the back wheels through toothed gearing. 
The general design of this car is on the now familiar lines of the petrol 
cars with a “bonnet ” cover in front. It is a tourist car, and was not 
built on racing lines, the power absorbed by windage alone at the 
21-mile speed being approximately З H.P., and this, of course, was 
against high speed ; but the speed of the car was about the average 
speed attained in the Tourist Classes, with petrol aud other vars, 
and compares favourably with them, whilst the perfect smoothness 
of ranuing, starting and stopping, were admirabl2 qualities which 
go far to make the ideal motor car, aod which in themselves have 
justified the great interest and hard pioneer work given by the 
enthusiasts in solving the problem of a successful electric motor 
car. Speeds of 58 miles au hour (Jenatzy, iu 1899), aud 70 miles 
an hour ( Laubat), have been attained with electric cars; itis simply 
a questiou of the power put ou the car. m 

There was a very large gathering of the many notabilities of the 
club, and many thousands of interested spectators; the speed of 
some of the cars - 5 miles au hour— was a source of great interest, 
and, indeed, astunishment to the ordinary sightecer, aud the meeting 
was а great success. We hope it will be followed by other trials of 
motor cars, particularly of ithe electric cars, as so much is to be 
learned from them. 
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TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Tariff. — The Eastern Extension, 
Australasia, and China Telegraph Company notifies that a tentative 
arrangement has been come to with the Federal Government of 
Australia by which the reduced tariffs now in force in the four 
contracting States—3s. per word for ordinary, 2s. for Government, 
and ls. for Press telegrams — will be applied to the States of 
Victoria and Queensland pending the negotiations which the Prime 
Minister (Mr. Barton) proposes to conduct with the company's 
directors in London for a uniform agreement for the whole Common- 
wealth. The reduced rates will come into force on the first day of 
next month. 


Cable Ship to the Rescue, — We understand that 
during the recent disasters at Martinique the cable ship /ouver 
(uerticr brought to Fort de France 436 persons, who were for the 
most part former residents of Piccheur, and to whose rescue she 
bad to pass through clouds of burning cinders. At another time she 
rescued 923 persons, and at thc same time piloted the Danish 
cruiser Valkyrien, with 1,500 refugees on board. The Povyer 
(Juerlier distributed among the sufferers large quantities of biscuits, 
milk, wine, cheese, and other provisions. 


Fires.— The National Telephone Company's Exchange ut 
Norwich narrowly escaped being destroyed on the 14th inst. by a 
fire, which broke out during the dinner hour in the fitters’ shop in 
the upper storey of the Exchange building. By the prompt arrival 
of the fire brigade the damage was fortunately confined to the 
workshop. The company’s District Exchange at Morrison Street, 
Glasgow, was completely destroyed on 20th inst., the damage 
being estimated at £2,500. 


Grantham Telephones,—Sanction has been obtained to 
borrow £1,500 for a municipal telephone service. 


Progress of the British Pacific Cable, — The following 


18 an extract from an Australian paper :— 


“ Norfolk Island, March 20th. 


“The steamer Titus, from Sydney, reached the anchorage at 
Anson’s Bay at 7 a.m. on the 7th inst. She discharved some 400 
tons of materials for the Cable Company, and sailed for the islands at 
2 p.m. on the 17th. She was very fortunate in getting fine easterly 
weather during her stay, and great credit is due to the islanders for 
having boated and landed the cargo so quickly. She expects to 
reach here en route to Sydney on April 18th. 

"The cable steamer Anglia, Captain Leach, reached Anson's Bay 
at daylight on Tuesday, 18th inst, and shortly afterwards made 
preparations for landing the cable. It was floated ashore attached 
to casks. A long hawser was first landed and made fast ashore, aud 
the cable thus hauled ashore by steam power from the Anglia, At 
noon it was safely ashore and attached to the cable house. The 
«Inglia then proceeded to sea some 12 miles, where she had cut and 
buvyed the cable connection with Southport, Brisbane. This was 
picked up and spliced, and we were then in communication with 
the wide world. The same evening the steamer reached the 
anchorage at Kingston, and yesterday discharged 60 tons of cable 
materials. This morning she proceeds to Anson's Bay to lay this 
end of the Fiji line. This will be paid out for about 30 miles, and 
will then be cut and buoyed. She will then lay the New Zealand 
section at Anson's Bay, and afterwards proceed with the laying of 
the cable across to New Zealand. This should be accomplished in 
a couple of days’ time, so that by the cud of this week we should be 
connected with New Zealand. Unfortunately when trying to land 
at Anson's Bay on the 18th int t., the ship's boat, with operators and 
instruments, was swamped in the breakers. The occupants got a 
soaking, as also did the instruments, but nobody was hurt and 
nothing lost. Nearly the whole of the island people assembled at 
Auson's Bay to see the cable brought ashcre, and when it was fixed 
sang the National Anthem and gave three hearty cheers for his 
Majesty the King. 

“Mr. Lucas, representing the cable company, and Mr. Bent, who 
will be the local manager here, assisted by a staff of operators, were 
engaged yesterday testing the cable. Everytbing was found in 
order, and messages have already been transmitted to London and 
Australia. 

“The work of carting the material for the houses (tive iu num- 
ber) is being rapidly carried out. A large staff of carpenters, &с, 
are at work, and very shortly the buildings will be up. 

Last night the Ini, gave a display of rockets, fireworks, &c. 
It was a grand sight. 

“There is now employment for most people here, and things are 
very brisk." 


Telegraphic Communication with the Continent.— 
In reply to a letter from the Association of Chambers of Commerce 
urging the establishment of additional and improved cables between 
the United kingdom and the Continent, the following letter has 
been received from the Post Oflice : —'' Iam to assure the association 
that no effort is spared by this department to improve and accelerate 
the telegraplie service to and from the Continent by every means 
at its disposal. The association was informed on April 15th last 
year that an additional cable had just beeu laid to the Netherlands, 
aud I am now to state that the proposed new cable to Germany bas 
also been laid. These cables are of the latest type, and атс во 
constructed as to yield the best attainable results in practical 
working. At the same time a direct wire has been opened between 
Liverpool and Paris. With reference to the cognate question of 
telephonic communication with the Continent, provision has been 


made for a direct telephone service between England and Belgium 
by means of a new cable which has been laid this month. As 
regards the Anglo-French telephoue service, the negotiations for an 
extension of the service to provincial towns in both countries have 
recently been brovght to a successful conclusion; and the Post- 
mastcr-General hopes to open this extension, во far as is practicable 
under existing conditions, as soon as the necessary arrangements 
can be carried out in co-operation with the French Administration. 
—] am, Sir, your obedient servant, J. C. LaĮmB.”— T'he Times. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED. REPAIRED. 


Latakia-Cyprus .. 5% ee ve - .. June 90, 1809 .. ee 
Alexandria-Larnaca .. ЯА "T vs .. Jan. 19, 1902 ,. i 
Pueito Plata-Martinique . May 5, 1902 5 

St. IL. ueia- Martinique. .. Мау 7, 1902 

St. Lucia-St. Vincent. . May T, 1902 


St. Lucia-Grenadl  ..  ..  .. Мау, 1902 

Guadeloupe-Martinique is 885 Sty .. May 7, 1902 bs us 

Dominica- Martinique. ә x T . May 5, 1903 ss 
LANDLINES :— 


“ Уа Hánekin " on Persian territory ; . Feb. 9, 1900 .. os 
Communication with Baranquilla BD Cartagena Dec. 8, 1900 es 
Guanta-Barcelona : s . March 17, 1902 .. m 
Barcelona-Ciudad Bolivar vs T ee . March 6, 1902 .. ЯР 
Lougowaia-Khabarowsk RA oe s% .. May 7, 1902 ae „> 
Moulmein-Bangkok .. - T . May 15.1902 .. vs 


Telephones in Canada. — According to a Canadian 
contemporary, there are 55 telephone companies in the Dominion, 
of which 44 are at prcsent in operation—25 in Quebec, 7 in Ontario, 
6 in Nova Scotia, 5 in New Brunswick, 8 in British Columbia, 2 in 
the North-West Territories, and 1 in Prince Edward Island. The 
total telephone milcage for the Dominion is 113,294, of which 
94,314 miles are controlled by the Bell Telephone Company. 


Wireless Telegraphy.— FAN CE. — The Société Francaise 
des Telegraphes et Tele phones Saus Fil has been authorised to 
instal on the coast of the Channel three wireless telegraph stations: 
one at Gris Nez, a second at Cape Antifer and a third at the Cape of 
the Hague. These posts will transmit signals a distance of 100 
kilometres over the sea, and will accordingly be able to com- 
municate with vessels coming within that radius, and fitted with 
the Branly system, of which the company is sole concessionnaire. 

BELGIUM.— The Central Commission of the Belgium Chamber in its 
examination of the Budget of 1902 having (in view of the progress 
of other systems) questioned the advisability of the permanent 
adoption of the Marconi system for the wireless telegraphy installa- 
tion of the packet boats of the State (which installation has been 
decided on), the Railways Department has intimated its intention 
of using the Marconi system on its various steamers, being cun- 
vinced of its advantages, as a result of a three months’ trial on the 
Princess Clementine. А sum of 156,400 fr. appears in the Budget 
for 1902, in this connection. 

Tae schooner Pleiades, equipped with powerful Marconi plant, 
sailed from New York last week for her permanent station 300 
miles east of Cape Cod. She is stationed directly in the path of 
Atlantic linere, and will report all vessels equipped with the 
Marconi plant. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—June 6th. Motors, pipework, chequer plat- 
ing, бс. See Official Notices“ May 9th. 


Beckenham.—.June 6th. The U.. C. wants tenders 
for incandescent lamps. See “ Official Notices" May 16th. 


Brighton.—.June 9th. Points, crossings, tie-bars, bolts, 
&c., for the Corporation tramways; also 300 tons of steel rails. See 
“ Official Notices“ May 9th. 

Burton-on-Trent. — May 30th. Tenders for three 
100-xw. tramway generators, switchboard, three Lancashire boilers, 
steam pipes, jet condensing plant, economiser, &c. See Official 
Notices“ May 1611. 


Coventry.—May 26th. Steam and water pipes aud 


accessories. See Official Notices“ May 9th. 
Dudley.—June 6th. Tenders for the supply of incan- 
descent lamps, and oil, See Official Notices” May 16th. 
Eastbourne,—June 6th. One dry-back marine type 


See “ Official Notices” to-day. 
Tenders for pipework, e 


boiler and fittings. 


Fulham.—June 5th. 
“ Official Notices“ to-day. 
Glamorgan,—May 31st. 
Pare Gwyllt and Angelton Asylums, near Bridgend. 
Notices“ May ОШ. 
Glasgow,—June ТШ. Economiser 
plants. See “ Oflicial Notices " May 9th. 
Govan.—May 27th. Fuse boxes, meters, demand 


indicatore, manhole and joint boxes, &c., for 12 months for the 
clectricity department. See “ Official Notices " May 9th. 


Electric wiring, &c.. for 
Sce Official 


and condensing 
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Greenock.— June 2nd. Tenders for 300-K w. steam 
dynamo, with piping. See Official Notices” to-day. 

Hoylake and W. Kirby.—Tenders for electric lamps, 
oil, waste, &c., for 12 months. See Official Notices” to-day. 


Hungary. — September Ist. The authorities of 
Kolozsvár, in Hungary, want to introduce electricity for lighting 
and power purposes. See “ Official Notices” May 9th. 


Hunslet.— June 3rd. Tenders for two electric lifts. 
See “ Official Notices" May 16th. 


Launceston (TasMania).—September 15th. The Cor- 
poration wants tenders for polyphase gencrating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See Official Notices " to-day. 


L.C.C.—June 5th. Wiring and fittings for four fire 
stations at Battersea and Camberwell. Sce “ Official Notices“ to- 
day. 


London, S.W.—July 31st. 
ders for a self-propelled lorry (oil). 
25th. 

Manchester.— May 380th. Erection of an electricity 
sub-station at Cheetham. Further particulars from the City Sur- 
veyor. 

Poplar.—May 28th. Tenders wanted by the M.B.C. for 


special armoured cable. See Official Notices“ May 16th. 


Poplar.— May 28th. Tenders wanted by the M.B.C. for 
130 cast-iron arc lamp columns. See “Offcial Notices " May 16th. 
Poplar.—May 28th. Wiring (conduit) and fittings at 
Union Offices. See “ Official Notices" May 9th. 
Roumania.—May 31st. Tenders are being invited until 
May 31st by the municipal authorities of Calarashi—Stirbeiu for 


the concession for the electric lighting of the town during a period 
of 35 years. 


Russia.— The Ouprava Company, Saratoff, Russia, asks 
for offers for a central power station for the production of electrical 
energy for public and private lighting, traction and motive power 
purposes. 

Stretford.—June 18th. Tenders wanted for boilers, 
superheaters and economisers, tteam dynamos, condensers, pumps 
and mains. See “ Official Notices " to-day. 


Warrington, — June 2nd. Tenders for drivers’ and 
conductors’ uniforms. See “ Official Notices " May 16th. 


Worthing.—May 26th. Tenders wanted for one 250- 
Kw. steam dynamo and one dry-back boiler. See ‘Official Notices“ 
May 16th. 


The War Office wants ten- 
See ‘Official Notices" April 


CLOSED. 


Bournemouth and Poole.— Messrs. Browett, Lindley 
and Co. have received an order from the Bournemouth and Poole 
Electricity Supply Company for two 1,000-Kw. steam alternators, 
complete with condensers and accessories. The engines are to be of 
the three-crank triple-expansion type, running at a speed of 250 
r.p.m., and the alternators are to be made by Messrs. Ferranti, 
Limited, of Hollinwood. 


Bromley.—The contract for replacing the storage battery 
at the Bromley Electricity Company's Works has been placed with 
Messrs. Pritchetts & Gold, Limited, Feltham, Middlesex. 


Broughty Ferry.—The T.C. has accepted the following 
tenders for the electricity works :—Battery, the E.P.S. Co. ; switch- 
board, Messrs. Lowdon Bros. & Co. 


East Sussex.—A Committee of the С.С. has recom- 
mended the acceptance of the tender of Messrs. J. E. Spagnoletti 
and Co., amounting to £1,773 118. Od., for ligbt and power plant, 
and: £1,940 for the tramway plant. | 


Liverpool.—The Electric Lighting and Fittings Cor- 
poration, Limited, Duke Street, Liverpool, has received the order 
for the complete plant, including engine, dynamo, motors aud 
lighting, for Messrs. Barker & Dobson's new works, Franklin Place, 
Liverpool. 


Liverpool.—aAccording to the ZLirerpo! Mercury, the 
General Electric Co., of U.S.A., has contracted to supply three 
high-pressure steam alternators for one of the Corporation power 
stations at an approximate cost of 120,000 dollars. 


Rotherham.—The T.C. has accepted the following 
tenders in connection with its scheme for electric tramways:— 
Rolling stock, Messrs. Dick, Kerr & Co., London, £8,711; overhead 
construction, Messrs. Macartney, McEiroy & Co., London, £7,102; 
permanent way, Messrs. Macartney, McElroy & Co., London, 
£55,419. It was explained that as far as possible all the goods 
would be English made in connection with the rolling stock, and the 
only portion to come from abroad was the trucks, which would be 
of American make. Although there had been a lower tender the 
Tramways Committee had decided to place the contract with a 


British firm. The whole of the wheels will b» supplied by a local 
firm, Messrs. Baker, and the crossings will be made at the works of 
Messrs. Hadfield, Sheffield. 


Southend,—The T.C. has accepted the following ten- 
ders:—Norman Engineering Compauy, electric wiring; Herbert 
Morris & Bastert, Limited, crane, £135; R. W. Blackwell & Co., car 
lifting appliances, £35; Rawlinson & Sons, tower wagon, £60; 
B.T.H. Co., five feeder motors at £8 18s. each; D. King & Sons, 50 
arc lamp columns at £8 108. each; Crompton & Co, testing 
machines, £92 10s. The tender of Messrs. Crompton & Co., Ltd., 
for the supply of a motor. generator, balancer, two boosters, and two 
battery switches, at £1,995 7s., was accepted. 


Suez,—The contract for the electric lighting has been 
awarded to Messrs, N. H. Beyts & Co., of Suez. 


Nwindon.—The tender of Messrs. W. T. Glover & Co., 


for the supply and laying down of feeder and distributing cables 
for the Corporation, amounting to £5411, has bcen accepted. 


Willesden.—The D.C. has accepted the tender of the 
British Insulated Wire Co., Ltd., Prescot, Lancs., for the supply and 
erection of arc lamp columns, to be of the design and manufacture 
of Messre. Rowland Carr & Co., 6 & 8, Lime Street Square, E.C. 


FORTHCOMING EVENTS. 


Thursday, May 29th.—At 8 p.m. Institution of Electrical Engi- 
neers (Dublin Section). Meeting at the Royal College 
of Science. Paper on Тһе Lighting and Driving of 
Textile Mills by Electricity," by Marshall Osborne. 
Immediately after the paper the annual general meet- 
ing will be held. 

Friday, May 30th.—At 9 p.m. Royal Institution. Evening dis- 
course will be delivered by G. Marconi, Esq., on “ The 
Progress of Electric Space Telegraphy." 


NOTES. 


Institution of Electrical Engineers, —( BIRMINGHAM 
Locat SEcriO0N.)— The officers for the session 1902-3 are as 
follows:—Past chairman: Oliver Lodge, D.Sc., F.R S. Chairman: 
Henry Lea, M. Inst. C. E. Vice-chairman: J. C. Vaudrey, M Inst.C.E.. 
Committee: Fredk. Brown, Alfd. Coleman, Alfd. Dickinson, 
R. H. Housman, W. O. Rooper, W. E. Sumpner, D.Sc., A. M. Taylor, 
R. Threlfall, F.R.S. Hon secretary: D. K. Morris. 


Belgian Society of Electricians,—At the monthly 
meeting of this Society, M. Halleux, professor at the Mons Mining 
School, gave an interesting lecture, with mathematical deductions, 
on the subject of Blondel's theory of coupling alternators. A de- 
monstration of the application of electrical machines for the gear- 
ing of rudders of large steamers, intended to replace the present 
steam steering gear, followed. It was pointed out that the A'ronprinz 
Wilhelm, the latest of the North German Lloyd fleet, afforded a 
series of examples of the latter-day application of electricity to 
lighting, heating, ventilation, refrigerators, wiaches, cranes, 
capstans, signals, telegraphs, safety apparatus, control and 
working of the doors of the air-tight compartments, fire alarms, 
steering gear, and, lastly, wireless telegraphy. 


Personal.—Mr. David Shanks, of Messrs. Handley and 
Shanks, bas gone to the United States in connection with the 
development of the firm's business. 

A farewell gathering of principals, officials, and staff of the 
Birkenhead works of Messrs. G. F. Milnes & Co., Ltd., took place 
at Birkenhead on Tuesday evening of last week. Mr. G. F. Milues 
presided, and, in the courae of a short address, said that no one was 
more sorry than he, that owing to business reasons, his company had 
decided to close the Birkenhead works and concentrate theire busi- 
ness at Hadley. He was sorry to part with the large number of 
their old employés who had stood by them for so many years in 
Birkenhead. А musical programme was then carried out. Daring 
an interval, Mr. Thomas Voss presented au illuminated address to 
Mr. Milnes on behalf of the officials and works’ staff. Au illumi- 
nated address was also presented to Mr. J. C. Milnes by Mr. P. J. 
Lawrence on behalf of the employés. On behalf of his son, Mr. 
G. F. Milnes thanked his old employés for their kindness in pre- 
senting the address. 

Mr. F. L. Turner, of the Blackpool Corporation tramways, has 
been appointed general manager of the Yarmouth Corporation 
tramways. 

GENERAL Post OFFICH.— Mr. A. J. Stubbs, first class technical 
oflicer, bas been promoted to be superintending engineer of the 
North Metropolitan District, London, in succession to Mr. C. T. 
Fleetwood, retired. 

Mr. G. Cheetham, assistant superintending engineer (provinces), 
has been promoted to be superintending engineer of the Northera 
District cf Ireland in succession to Mr. J. Walby, deceased. 
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Electro-Magnetic Cannon. — The Gazelle, of Voss, 
Germany, anrounces that experiments are being made a‘ present at 
Berlin with an electro msgnetic cannon, invented by Prof. Birke- 
land, of Christiana. It appears that as a result of the experiments 
already made, a proposal has been received by a firm in Berlin for 
tbe purcbase of the invention. The experiments are not, however, 
termirated. It remains to be proved that the electro-magnetic 
cannon can project a charge of two metric tons a distance of 20 kilo- 
metres. Prof. Birkeland says that his canncn will accomplish this 
feat. He affirms tbat to increase the flight of the projectile, it is 
merely necertary to increase the length of the barrel. With а 
barrel of 10 metres, he states, a projectile might be dispatched a 

distance of 150 kilometres, ard with a barrel of 100 metres, it 
would carry 1,500 kilometres. The news is highly interesting, and 
we await the completion of this long cannon with eager anticipa- 
tion. We cannot, however, refrain from mentioning the long bow 
of ancient fame in this connection. 


Boilers for the Navy.—The Lords of tbe Admiralty 
bave come to an important decision, the Daily Telegroph under- 
stands, regarding the boilers which shall be henceforth used in the 
Royal Navy. During recent years. cylindrical boilers have been 
largely superseded by water-tube boilers— mainly those of the 
Belleville type— in British ships of war; but the Earl of Selborne 
and his colleagues bave determined that in future our war vessels 
shall be fitted with a combiration of boilers, one-fifth cylindrical 
and four-fftbs water-tube. It is assumed that the combination of 
the two types will give the advantages of each— that the cylindrical 
boilers can be used when a vessel is cruising fora long distance at 
ccmparatively low power, while the water-tube boilers will be 
called into requisition when it becomes necessary to get up steam 
in a brief space of time, or when full power is needed in an 
emergency. | 


London Chamber of Arbitration.—We have received 
the following letter from Mr. Artbur Serens, chairman of the 
Joint Committee of Management of the above-named Chamber :— 


" Guildhall, London, E.C. 
“ May 20th, 1902. 


% LONDON CHAMBER OF ARBITRATION. 


“ Sir, —I venture to avail myself of the occasion of certain changes 
recently made in the rules of the London Chamber of Arbitration 
tending to simplify and expedite its procedure, in order to call the 
attention of the commercial public to its constitution and advantages 
in the hope that the classes for whose benefit it is designed, may 
avail themselves of it more generally than has hitherto been the 
case. 

“The Court, as is well known, was established by the joint action of 
the Corporation of London and of the London Chamber of Commerce. 
Ite president is one of his Majesty's counsel who sits either alone or 
with arbitrators selected by the litigants by preference from a 
list of some 1,200 gentlemen, many of whom are emiuent members 
of the commercial community. Its sittings are held in the Quild- 
hall. Its judgments have the validity of those of the High Court 
of Justice. | 

"Whbilst no doubt there must always be cases in which a resort 
to tbe Courts of Law is essential, there are numerous others in the 
multifarious transactions of commercial life in which a speedy and 
friendly settlement by a Court, which is practically a Court of Con- 
ciliation, cannot be over-estimated. 

“The effect of the alterations recently made in tke rules and 
practice will, it is expected, result in the differences of litigants 
being settled, in the majority of cases, in the course of a very few 
days. 

“I would desire to specially call the attention of residents in 

the provinces, and in foreign countries, to the facilities for the 
speedy and cheap rettlement of contentious matters by resort to 
the Chamber of Arbitration, which embodies, in a great measure, 
the judicial functions of the Continental Chambers. Its value has 
already been recognised by several of those Chambers, and I would 
venture to suggest for their consideration, and that of commercial 
men generally, whether there are not many commercial contracts in 
which & provision might, with advantage, be inserted that dif- 
ferences arising should be referred to the London Court of Arbi- 
tration. 

"Further information as to the procedure of the Cbamber of 
Arbitration may be obtained from the Registrar at the offices, 5, 
Church Passage, (iuildball, or at the offices of the London Chamber 
of Commerce, 10, Eastcheap, E.C. 

" I am, Sir, your obedient servant, 
„% ARTHUR SERENA. 
" Chairman of the Joint Committee of Management." 


The importance cf this Institution to business men of all classes 
cannot be over-estimated. We have constantly advocated in our 
columns the irsertion of a full and comprebensive arbitration clause 
in all contracte, and the Court provides ап independent and con- 
venient tribunal for the adjustment of the majority of differences 
arising out of commercial engagements, with economy of both time 
and money. We heartily commend the matter to our readers' 
attention. 


A. I. E. E.— A New Reading.—Following Imperial pre- 
cedent, the Institution of Electrical Engineers not long ago 
annexed—or, rather, shall we say, amalgamated with iteelf—sundry 
outlying and flourishing colonies of electrical engineers, and en- 
dowed them with autonomy under the wgis of its protection. 
There was, however, one colony which escaped its observation; its 
habitat is South Wales (the old, rot the new), and its style is the 


" Amateur Institution of Electrical Engineers." Its membership is 
sufficiently indicated by its title—consisting of those quack 
“electricians” who have no claim to affix the letters A. LE. E. to 
their names, but who are sufficiently devoid of moral principles 
to do so. We respectfully commend this colony to the attention of 
the Council of the Institution. 


Municipal Electrical Association, — The seventh 
annual convention will be held in London on July 2nd, 3rd, 4th and 
5th, 1902. The Westminster Palace Hotel, London, S. W., will be 
the headquarters of the council during the convention. Those 
requiring accommodation at headquarters or elsewhere must make 
their own arrangements, and are advised to reserve rooms at once. 
The large majority of members being in favour of a Smoking 
Copcert in lieu of the usual Annual Dinner, arrangements are being 
made accordingly. Members wishing to iutroduce visitors to the 
convention must make early application to the secretary, Mr. C. 
McArthur Butler, St. James’s Hall, Piccadilly, W., giving the names 
of those they propose to invite. 


Plough for Laying Electric Cables.—The figure 
which we give herewith, reproduced from l'Industrie Electrique, 
shows an interesting labour-saving appliance which should be of 
use to power distribution companies in country districts. It 1s 
intended to deposit in the ground, at a depth of 28 to 32 in., 
without cutting à trencb, cables suitably insulated for light, power, 
telegrapb, and other purposes. The fore-carriage, method of regu- 


lating the depth, and steering system are the same as in the ploughs 


for heavy work made on the Bajac system. The working part con- 
sists of a strong coulter, which opens in the soil a vertical slot of 
the depth stated above; the coulter carries a conical share at its 


lower end to give the necessary stability and cutting power; two 
smaller coulters begin tbe cutting in advance of the principal 
coulter. At tbe back of the latter are fixed two metal plates, 
between which is carried, low down and atthe rear, a grooved guide 
pulley for laying the cable. This is rolled up on a reel held above 
the body of the plough by a suitable frame ; as the plough advances 
the cable is unrolled and deposited at the bottom of the channel 
prepared by the conical ploughsbare. A roller at the back of the 
apparatus smooths over the earth bebind the plough, and also 
serves to regulate the depth of the cable beneath the surface. The 
whole system is carried in front on two wheels mounted on slides, 
which can be adjusted vertically independently of one another, and 
together with the back wheel determine the depth. It is interesting 
to note that this plougb, which was -constructed by M. Bajac, of 
Lioncourt, for the Société Francaise de Télégraphes et de Téléphor es 
eans fil, is intended to lay the cable for the line across the Sabara, 
between Gabez and Lake Tchad. Bat why sans fil ? 


Appointments Vacant.— A shift engineer is wanted at 
the Sheffield tramway power station, to start at £120 per annum; 
an assistant is required for Oban at £100 perannum. See “ Official 
Notices " to-day. 


Crude Petroleum as Fuel.—The American Elecirician 
describes a furnace and burner for crude oil, of which a test was 
recently made by Prof. Denton in New York. The boiler was of the 
return tube type, and had an ordinary grate. Except at the front, 
where provision was made for the admission cf air, the grate was 
covered with firebricks, and upon its back half a checker work of 
firebrick was built. An air duct admitted air to the ashpit at tbe 
bridge. This air travelled under the grate to the front admission 
port. The fire-door and ashpit were otherwise closed, and a burner 
was placed to blow oil through the front and upon the checker 
work. Tke air ducts were four in number, and of 100 sq. in. area 
each. The boiler measured 6 ft. x 18 ft. Oil was pumped from a 
tank sunk in the floor and delivered to a standpipe in excess of the 
amount needed. The surplus overflowed at a constant level, and 
the oil pressure was therefore constant. Oil enters the burner at 
right angles to a jet of steam and hot air, which atomises the oil 
and spreads it over the brickwork, combustion being effected by the 
air flowing in by chimney draught at the front end of the grate. 
The evaporative effect varied on different tests from 1579 to 
15771 lbs. of water from and at 212° per pound of oil. The burner 
consumed from 3 to 5 per cent, of the steam, so that the net effect 
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was from 1474 to 1516 lbs, of steam produced per pound of oil. 
The maximum chimney temperature is stated to have been only 
425°. Combustion Was practically perfect, and the boiler efficiency 
was 78 per cent. The grate surface was 454 sq. ft., and there were 
100 tubes 2$ in. diameter. Tests with coal also showed very good 
results, but the weight of coal burned was only 7:66 and 10°10 lbs. 
per square foot of grate per hour, a condition that always seems 
favourable to economy. It appears that to produce an equal 
power, coal at 12s. 6d. per ton (2,240 10.) is equal to crude 
oil at 3s. per barrel of 42 United States gallons. A United 
States gallon of water weighs only 8! lbs, and 4:23 barrels 
of oil are the equivalent of one ton of coal. The oil had a specific 
gravity of 920, a calorific capacity of 19,060 B.T.U. and a flash 
point of 142° F. It contained 834-6 per cent. of carbon, 10°90 of 
hydrogen, 1:63 of sulphur, and 2°87 of oxygen. There is an 
economy in labour because one man can attend to 30 burners, and 
there is, of course, the further economy as regards ashes and cleanli- 
ness. Trials made with the oil to try its danger or safety showed 
that a pool of oil spilled on a board would not ignite {гош a match 
laid on it. The match was extinguished and did not develop 
heat enough to vaporise the oil, bat a pan 10 in. x 14 in., with a depth 
of 1 in. of oil, was set on fire in 40 seconds by means of a handful 
of kerosene-saturated waste laid blazing upon the surface of the 
oil. About 142° F. appeared to be the point of volatility. When a 
great excess cf oil was suddenly admitted to the furnace the only 
result was to fil] the furnace with black smoke. The air was in too 
small a volume to deal with the vapour, and there was no explosion. 
Crude oil at 3s. per barrel of about 36 English gallons, is 
bardly procurable in this country, we believe, ia large quantity, but 
Mr. Holden, of the Great Eastern Railway, seems able to command 
various liquid fuels at a price to compete with coal, and liquid fuel 
offers the chance of raising steam in large quantities from ordinarily 
coal-fired boilers that should be ureful in getting over the peaks of 
loads when these are of short duration. It is cheaper to burn 
costly fuel, perhaps wastefully. for a short time with assisted 
draught than to be burdened with the excess of plant and buildings 
necessary to run maximum, load under ordinary draught with cheap 


fuel. Even where there is not available either liquid fiel or forced 


draught, the provision of a better coal or the use of even-sized nuts 
riddled out of the bulk of the coal will be effective in enabling 
plant to be kept within more moderate bounds. 


THE CENTRAL STATION ENGINEER. 


On Friday, May 16th, at the Croydon Electricity Works, a short 
but pleasing ceremony took place on the occasion of the departure 
of Mr. W. JENSEN, the acting borough electrical engineer, to take 
up his new appointment as engineer and manager to the Chatham 
and District Light Railways Company. Mr. D. Cowan, the station 
superintendent, alluded to the good work Mr. Jensen bad done at 
Croydon, and said that the employ és and staff regretted the loss of 
а man who had been the backbone of the works. Mr. Jensen was 
then presented with a handsome gold watch chain, with an engraved 
medallion, and after a due response, the proceedings terminated 
with a mort hearty send oit. 


NEW COMPANIES REGISTERED. 


New British Are Lamp Company, Limited (73,631).—This 
company wes registered on May 5th, with a capital of £10,000 in £1 shares, to 
adopt an agreement with the Davy Electrical Construction Compeny, Limited, 
and generally to carry on the business of electricians, electrical engineers, 
mecbanical engineers, producers and suppliers of electricity, manufacturers, and 
dealers in all plant, apparatus, lamps, cables, wires, accumulators and any other 
business which can be carried on in connection therewith. The first subscribers 
(each with one share) are:— H. D. Oppenheimer, 144, Sutherland Avenue, W., 
clerk; F. Mesheim, Gaywood," Onslow Gardens, Wallington, Surrey, clerk, 
R. B. Pollard, 1, Bellasis Avenue, Streatham Hill, S.W., clerk; J. С. Mills, 161, 
Cfoydon Road, Anerley, 8.E., secretary; E. Mieverholf, 20, Hart Street, W. C.; 
merchant; E. W. Church, 51, Chesterfield Grove, East Dulwicb, clerk; C. C. 
Smith, 14, Austin Friars, E.C., solicitor. No initial public issue. The number 
of directors is not to be less than three nor more than five ; the subscribers are 
to appoint the first; remuneration a8 fixed by the company. 


Roled Steel Axle Box and Forge Company, Limited 
(5,096).—This company was registered in Edinburgh on May 14th, with a capital 
of £25,000 in £l shares, to acquire the undertaking of * The Indestructible 
Rolled Steel Axle Box, Limited," and to carry on the business of engineers, 
contractors, iron and coal masters, steel manufacturers, electrical engineers 
and welders, wagon and carriage builders, wheel and axle makers, smiths, iron 
and brass founders, ordnance and steel manufacturers, tool makers, merctants, 
dealers, &c. The first subscribers (each with five shares) are:—J. G. Scott, 
219, St. Vincent Street, Glasgow, contractor; N, Ure, 46, Maxwell Drive, 
Glasgow, merchant; W. C. Warden, 25, Gordon St eet, Glasgow, merchant; 
G. Stirling, 154, St. Vincent Street, Glasgow, char.ered accountant: J. 
Anderson, 175, West George Street, Glasgow, writer; J. Rankin, 154, St. 
Vincent Street, Glasgow, accountant; and J. Anderson, Wishaw, Lanark- 
shire, engineer. The number of directors is not to be lessthan three nor more 
than seven; the first are J. G. Scott, W. C. Warden, N. Ure, and J. Anderson ; 
qualification, £200; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Warrington and District Electric Light and Power Com- 
pany, Limited (55,890).— This company’s annual return was filed on April 5th, 
when 1,919 shares were taken up out of a nominal capital of £2,000 in 2,000 
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shares of £1 each. £1 per share has been called up on 1,869 shares, resulting in 
the receipt of £1,818. £51 remains in arrears, 50 shares are considered as fully 
rald. No mortgages or charges, Capital increased to 45,000 on April 26th, 
1902, 


Folkestone Electricity Supply Company, Limited (51,825). 
—This company’s annual return was filed on Apri! 15th, when the entire 
capital of £50,000 in 10,000 shares of £5 each had been taken up and paid for in 
full. Mortgages and charges £50,000. 


Bromley (Kent) Electric Light and Power Company, 
Limited (54,1297).— This company's annual return was filed on April 1«th, when 
8,561 shares were taken up out of a nominal capital of £50,000 in 10,00) shares 
of £5 each. £5 per share has been called up, resulting in the receipt of 
£17,297. £8 remains in arrears, Mortgages and charges, £20,000. 


CITY NOTES. 


Western Telegraph Company. 


Sır J. Worr& Barry, К C.B., presided, in the unavoidable absence 
of Mr. W. S. Andrews (chairman) over the fifty-seventh ordinary 
general meeting of the shareholders of this company, held on 
Wednesday last week at River Plate House, Finsbury Circus. Ia 
moving the adoption of the report, the chairman said the accounts 
for the past half-year had not been altogether as satisfactory as they 
could have wished, as the message receipts amounted to £209,000, 
compared with £252,000 in the corresponding period of the previous 
year, showing a decrease of £43,000. But he must remind them 
that Mr. Andrews had told them last year that the receipts for 
the December half of 1900 were the largest the company had 
ever secured, principal due to the interrupted working of 
the competing lines, and the selection, iu preference, of 
that company's route. During the period under review the 
company had also been working under a lower rate of tariff 
than in the balf-year of 1900. But the more important fact affect- 
ing the business of the company, and all other companies like 
theirs, upon whose existence depended the general business of the 
world, was that it would be noticed the business of South America 
had fallen to a much smaller scale than in previous years, The 
Brazilian Exchange business remained practically the same as the 
previous half-year, whereas during the six months ended December, 
1900, violent fluctuations occurred, causing & considerable number 
of telegrams to be sent between the principal cities in Brazil. The 
fact was that cable companies were mainly useful for conducting 
the commerce of the world, and their busicess felt, therefore, any 
slight depression which prevailed in the country served by them, 
and rose and fell according to the commercial state of things in the 
country. Although the comparison of the past balf-yeat's working 
was ratber adverse contrasted with the correspouding period of 
1900, yet with that exception the comparison with every other 
half-year was satisfactory, and therefore there was nothing to dis- 
courage the shareholders in the accounts before theio. The London 
expenditure showed a decrease of £1,470, and the expenses at the 
stations were less by £2,560. The cost of repairs and ship's expenses 
showed an increase of £8,919, which was owing to the fact that the 
company's repairing ship was in commission for the whole six 
months, as against four months ia the previous half-year. Chartered 
steamers for repairs cost them £2,613 more, and additional cable 
was used to the amount of £3,511. The net result of the working 
expenses was an increase of £2,101. It should be remembered that 
the original cable laid along the cost of Brazil had for the last year 
or two kept their cable ship so constautly eugaged in repairs that 
it had been decided to renew and in some parts divert 
the course of the cable at several poritions where frequent 
interruptions occurred. The cost of the new cable which had 
been required appeared in the accounts. The operations 
had just been carried out by a chartered cable steamer, the 
expense of which would appear in the current half-yeac's accounts. 
The renewals had greatly improved thes» sections, and duplex 
working had been applied to one of the cables, a thing which was 
impracticable before. А large amount of the uld cable had been 
recovered, and a considerable quantity was being brought home to 
be rendered serviceable for further use. The result of the half- 
years working was that the usual first and second inter-dividends 
had been paid, £40,000 placed to the reserve fuud, and £2,000 
placed to the maintenance ship’s reserve fund, leaving £5,531 to be 
carried forward, which he thought was not altogether an unsatisfac- 
tory state of things. They would remember that a dividend of 
7 per cent. was paid for 1901, being the same rate as previous years, 
апа 1£90,000 bad been placed to reserve. Last January the board 
had created a further amount of £400,000 debenture stock, which 
ranked pari passu with the other stock of the company. Only 
£103,000 of the amount had been allotted, at a small premium, the 
balance to be issued as required. With regard to the subject of 
wireless telegraphy be had no reason to alter the opinion which he 
had formed, and which had been corroborated by others, that wire- 
less telegraphy might prove a useful helpmate to cable companies, 
but he did not regard it as a serious conipetitor. 


Mr. D. H. GoopsarLL seconded the motion, and the report was 


unanimously adopted. 


Primitiva Gas and Electric Lighting Company. 


Тив first annual general meeting of the above company was held 
on 13th inst. at the company's offices, Мг. Н. E. Jones, the chair- 
man, presiding. 
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In moving the adoption of the report, the CHAIRMAN, after deal- 
ing with the gas undertaking, remarked that the electrical plant had 
been largely reconstructed during the last two ycars, and the return 
was exceedingly satisfactory, showing an increase at the rate of 8 per 
cent. The report was adopted, and the auditors, Messrs. Touch and 
Co., were re elected. 


TRAFFIO RECEIPTS. 


Blackburn Согроганоп Tramways.—The receipts for the week ending May 
19th were ; corresponding week last year, £710; increase, £23. Total 
to date, £12,810; corresponding period last year, £11,970; increase, £1,440, 
Miles of track open, 101. i 


Blackpool and Flectwood Tramways.—The receipts for the week ending 
May 17th were £292; corresponding week last year, £418; decrease, 
£191. Total receipts to date, £4,870; corresponding period last year, £1,698 ; 
increase, £172. | 


Bristol Tramways and Carriage Company- тре receipts for the week ending 
May 17th were £4,352 ; oorresponding period last year, £4,429; desrease, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending May 9th :— 


| Comparison No Aggregate. 
with corres- F з быс шлш ы шшш 
Company. Amount ponding week | °C | 

| lof last year. 8. Amount. Inc. or Dec 
|| £ +£ -£ | | o£ +£ | -£ 
Devonport* .. sis | 410 | Ee p E 18 7,130 — — 
Dudley— Stourbridge 684 27 i — 11 12,102 2,095 — 
Gateshead" ..  .. 708 ' 68 | — , 11, 9 == 
Greenock-Pt.Glasgow | 451 271 | — | 184 7.487 4,222 — 
Hartlepool ..  ..| 933 12 — | 16 | 3:664 981 | — 
Kidderminster «s 104 | — 3 1283 1.880 146 — 
Merthyr! ea we 188 | — | £0 185 | 8,520 — 414 
Middleton* ..  .. 952 i | 64 1,840 — — 
Oldbam— Ashton 497 — 18 18h 8,726 15 — 
Poole! .. .. 2232 1 | SS ee 3,450 388 — 
Potteries - .. | 1.66 39 — | Ie 25,531 1,045 — 
Soutbport  .. os 236 100 | — 18 | 8,097 — 
South Staffordshiret 151 1 — | 18 | 18,510 640 — 
Swansea T - 438 61 — 18 7, 686 723 — 
Taunton* “з ee 52 — — | 18 1,018 — — 
Tynemonth§ .. px 219 21 — | 18 3,693 230 — 
olverhampton Dist. 148 91 кау 18 2,485 1,601 — 


* Not in operation last year. + Partly steam. t Comparison from April 6th only. 
§ Comparison from March 18th only. * Comparison from May 8th only. 


Central London Railway.—The receipts for the week ending May 17th were 
£6,885; corresponding week last year, £6,399; increase, £486. Total 
receipts to date, £138,769; corresponding period last year, £123,957; in- 
crease, 9,832. Miles open, 6. 


City and South London Railway.—The rece pe for the week ending 
May 18th were £3,080; oorresponding week last year, £1,909; increase, 
£1,171. Total receipts to date (20 weeks), £59,587 ; corresponding period last 
year, £39,767; inorease, £19,820. Miles open, 6}; last year, 47. 


Dublin United Tramways Company.—The receipts for the week ending May 
16th were as follows :—D.U.T. Co., £8,722 19s. 9d. ; D. B. D. Co. £1,054 11s. 11d. ; 
total, £4,777 11s. 8d.; corresponding week last year—D.U.T. Co., £3,776 
193. 0d.; D. S. D. Co., £912 10s. 10d.: total. 24,659 10s. 4d.; increase, £&8 
ls. 4d.; aggregate to date, £81,677 2s. 7d.; last year, £77,945 168. 3d.; 
increase, £8,731 7s. 4d. Mileage worked, 46. 


East Ham Tramways.—The receipts for week ending May 17th were £394 78. 8d.; 
total to date, £17,001 103. 11d. Started running June 22nd, 1901. Car miles 
run, 11,004. Number of cars, average 18. 


Glasgow Corporation Tramways.—For week ending May 17th, £11,667 7s. 11а, 
compared with £11,441 bs. 1d. for same period in previous year. 


Liverpool Overhead Railway. — The receipts for the week ending May 
18th were £1,483; corresponding week last year, £1,614; decrease, £211. 
Total to date £28,090; corresponding period last year, 490, 11; decrease, 
£2,121. Miles open, 6 miles 57 chains. 


STOCES AND SHARES. 


Wednesday Evening. 

With Consols and Kaffirs both strong upon peace reports, the 
Stock Exchange begins to present quite an animated appearance, 
and the probabilities of what will happen after the announcement 
of the ardently desired news are more eagerly canvassed than ever. 
But an impression gains ground that although the proclamation of 
peace migbt stimulate prices to some extent, a breaking off of 
negotiations could not do much eventual harm, inasmuch as the end 
of the war must necessarily be in sight, if only by the process of 
exhaustion of the enemy's troops. Accordingly the markets with 
which we have to deal are taking things easily, business, of course, 
being still unable to wholly throw off its holiday quietude. Next 
week, however, it is hoped that things will resume their normal 
degree of activity, to retain it until the Coronation festivities, at all 
events. 

In the telegraph section the fluctuations in price are limited toa 
quartette. Eastern Preference has secured another 1 per cent. 
rise, which brings the quotation to about 87. At this the stock 
yields 1s. 3d. over 4 per cent, an excellent return considering the 
nature ofthe security and the difficulty which exists nowadays of 


obtaining a sound 4 per cent. investment. It ie much easier to get 
a speculative 5 than a good 4 per cent. stock, and the demand is 
all for the latter. Eastern Extensions have regained the dividend 
and bonus taken from the price last week, but Eastern Telegraph 
Ordinary fails to score, and in response to the numerous inquiries for 
the reason of the difference in price between the mother company’: 
stock and the child's shares, it can only be replied that Chinas 
are much better held than Eastern stock, and appear to be in 
stronger handealtogether. Submarine Cables Trust certificates are 
nominally 110 to 120, but dealing in them has come to be a matter 
of negotiation, and upon a seller declaring his hand, the price i- 
promptly lowered. West African Telegraph shares are up EI at 5. 
The West Indian group is quite unchanged, so that the effet of tbe 
disasters at Martinique and St. Vincent has been absolutely ni in 
the telegraph market. Globe Telegraph descriptions are steady, 
despite the flatness of Submarines. There is no recordable chanze 
in any of the telephone varieties. 

City and South Londons maintain their hardy strength, and are 
again somewhat better on the week. Central Londons regarded 
the company's defeat in the Committee Room with resignation. 
Some members of the market declare in no uncertain terms their 
satisfaction at the loss of the Bill, saying that the company will do 
much better by strict attention to business, ventilation, and adver- 
tising opportunities on the existing line, than they were likely to 
do by entering a keenly competitive arca. Waterloo and City stock 
remains at 924; complaints are growing in connection with the 
poor accommodation and service provided by this company. It is 
appropriate to point out at such a time as this, when gilt-edged 
investments are so much to the front, that the electrical railway 
list offers several attractions on this field. They may be easily 
grasped by a glance at this table :— 


Stock. Price. Yield percent 
Central London 4 per cent. Debenture $5 s 1117 £2 8 E 
City & South London 4 per cent. Debenture vs 116 £3 9 0 
í - 5 per cent. Preference (1891) 130 £817 0 
»" ” ” ” (1901) 133 £4 2 Q 


— — —— —— — — E 


Baker Street and Waterloo Company shares, after a brief spell of 
attention, are again lifeless at about 44 discount. Great Northera 
and City Preferred A" keep at 8], and it is stated that a part cf 
the line will be ready for traffic in less than a couple of months 
Districts at 32] and Metropolitans at 80] are a trifle lower since we 
last wrote. 

Electrical supply shares are marking time, and again the hardest 
iu the list are Metropolitans, which have gained another 108. 
Buyers have to pay very little sbort of the top price quoted, ard 
there are none too many floating sbares in supply. Without ven- 
turing to forecast any definite move as the result of the Maryle- 
bone grbitrator's award, we may remark that, in a general way, the 
discouuting beforehand of any expectedly good news is frequently 
attended with a fall in the price of the securities affected when the 
actual event. takes place, however good may be its pronouncement. 
Metropolitans have had a very sbarp rise during the past few 
weeks. | 

Brompton and Kensington Preference in relapsing 5s. disp!ay 
the only fall in the market, while the solitary rise is secured br 
Metropolitan 34 per cent. Debenture stock, which is now exactly 
par. New Brompton Ordinary are 83, and New Westminsters 3; 

Callender's keep steady at 174, the further interim dividend of 
10s. per share just announced having no influcnce upon them, and 
Henley's are the same price. Telegraph Construction at 36, and 
Manufacturing at 104 are also unaltered, the well-advertised 
departure of the former company’s famous ship not arousing any 
inquiry for the shares. British Insulated Wire are 8}, and the 
41 per cent. Debenture stock looks buyable at its current quotation 
of 1031. In the traction section, North Metropolitan Trams аге 
being largely dealt in by reason of the coming change in the com- 
pany's system, and the price is fluctuating between 44 and 4; 
British Electric Tractions can be sold at 132, and the Preference at 
about 123 ora shade more. Brisbane Electric Preference change 
hands occasionally at 47, aud business in London United Pr-ference 
(fully paid) was marked at 11 ou Tuesday. The company's Deben- 
ture stock is harder at 106. New (ieneral Tractions at 23, 34 and 
98 for the Ordinary, Preference aud Debenture respectively, are 
the same as they were last week. 

Iu a few days time there will be offered a new issue of Pre- 
ference shares by the Charing (‘ross and City Electric Lightieg 
undertaking, and we understand that the (‘haring Cross and Strand 
take full financial responsibility. We also hear whispers of an 
electric concern from the spicy breezes which blow o'er Ceylon's 
isle, and investors will, perhaps, have an opportanity for discussing 
this coming Colombo Company next week, 
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SHARP LIST ОР ELECTRICAL COMPANIES.—TEBEGRAPH AND TELEPHONE COMPANIES. 


Olosing Olosing 
' ti uoteti week 
са унш | Wert, | "Mayes 


pb 4 1 4 % Debs. 0 eee eee 
Amason Tori shares, Nos. 1 to 25,000 . ee 


kale лета lege "n Dave; Nos. 1 to 1,250 Red. фә 


6% Pref. өөө T eee 

De š do T" A as iss к 
000 Ohili ephone, 08. 888 eee eee eee 
Commercial Oable "€ mE bes is 
Do. do. Bterling 500 year 4 95 Deb. Btock Red. 


Ouba Telegraph өөө өөө ee eee T 

12051 Direct Bpanish 10 % aig II eae I eos ee 
Do, do 10% Cum Prell. ss 

Do do. E Debs. ees eee TT 


ble 

Direct West India Cable, 4ji Beg "peb, within 
rosy | e | % aero ^] 100 
me Ord. Stock 006 [II] eee 


De 4% Mont. Deb. Stock Red. se 585 
Extension, MN and China Telegraph ... 


4 95 Dob. 107 —112 107 —112 eoe 
800,0007 ont South Arien Tolegraph, 4 & Mort Deb,’ 99 —102 99 —102 
түнде 2 Bub.) 1—8, 99 —102 99 —102%| 99 
Globe отырар and ee eee eee 8 — 9 8 == 
150.000 | Groat Northern 3 ot — т, 10 „ 
,000 26 — 98 — xe 
Halifax and Bermuda Oable, 4j Ast Mort. par) 100 99 —103 99 —103 
European Telegraph 5 25 7 37 d 384 
0 oes . ве 37 — 41 xd — 41x 
Mit аЛ Debs. eee oe . е TT. 100 — 104 100 —104 
680 | Montevideo ar Nos. 1 to 72,680 .. ET . i $— 4 Д 
Do. do. 5% Pref., Nos. 1 to 86,493 eee ee — 1 71 — 1 
983,933 | National Telephone, Pref. Stock eee - ee 5 |5 Ф |95 — 99 95 — 99 
Do t. Я iss 3t 38 | 33— 38 33— 33 s 
Do Def. Stock А aes 60 |64 xd| 55 — 59 55 — 59 55 
Do. 6 Oum. 1st Pref. eee eee ee 6 6 6 12 — 14 12 енер 14 II 
Do. 6 % Cum. 2nd Pref. ... eec 6 6 6 12 — 14 12 — 14 
Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 6 5 5 43— 53 4i— 54 +y ‘ss 
Do. 34 95 Deb. Btock Bed. "em 34 33 34 94 — 97 94 — 97 952 | 944 
Do. 4 B Deb. Stock Red. А aes e. | 4 4 103 —107 103 —107 104} es 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, vr ia 6 6 [ H-—1lj4xd| H—1j,xd 
100,000] Pacific and European Tel., 4 95 Guar. Debs., 1 to 1, ove i ius —102 99 —102 99} 
11,839 Reuters ul eee ee eee еве ee 5 7 — 8 7 — 8 
Oables Trust eee eee [Il] eee ee 006 119 —125 110 —120 
58,000 | United River Plate Telephone cee - - 41— 5 44— 5 5 
Ф Саш. pref. Nos. 1—40,000 44— 5 44— 5 
Do. do. 5 у^ жарыш 000 eee ee 103 —106 103 —106 
165,600 | West 333 Telegraph, 5 95 Debs.... 40 99 —102 99 —102 


8 t— È 
99 —102 99 —102 
102 —105 [|102 —105 


West India and Panama eee eee ee 4— 2 
Do. do. do. 6 Oum. 1st Pref. ees -— 6 54 = 6 III 
Do. do. do. 6 Саш. and Pref. 900 ee eee eee 9)— 45 34— 4% eee | 
Do do. do. к Ф Debs.. Nos. 1 to 1.800 is "S | wes (101 —104 1101 —104 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. l-[. ә $$ $n i— 4 1— 3 
Do. 44% 1st Deb. Stock, Prov. Certa, 100 ain ote .. |100 —104 100 —104 
19,661 Bern а Кеше ey И ae 56 6 58 5 9— 94 9 — 9j 
80,000 Charing Gron and = Bappi E. is 9%19% 10% pap ue ao oe 
i 10 — 10 — 
do. Вир, Cum. Pret. 5 eee oes see 5 — 51— 52 s 
E xis do. 4. К Deb. Btock Ss aa 63; 5% "X 105 xig iA 105 —107 105% 
84,000 |* ty Supply, 4 5 — 5— 55 53 
Do. do. b Deb. dock Red. Btock| ... 110 —113 110 —113 see 
City of are ro er 40,001—110,579... - 10|4 0 dt 5 x 8— 9 8— 9 
Do. 40,000 . 10 | 6 12 — 13 12 — 13 
Do. 5 Det Stock, Bay. (iss. аё £115) all paid | ...| ... 123 —198 |193 —128 
Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 aes 103 —106 03 —106 
Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 4. ‹% 8— 9 8— 9 ave di 
Do. do. do. 6% А » 40,001—60,000 10 | 6 12 — 13 12 — 13 vis T 
Do. 44 95 Deb. Stock, Prov. Oerts (all paid) Bd. ... | ... | ... we 1107 —110 107—110 110 | 1004 
85,500 ' Hdmundson's Oorp., Ord. Bhares en iss Ses 5 6 5 7 % та, 64— 62 64— 62 6g. ... 
Do. do. 6 % Oum. Pref. [II [TII [I TI 6 — 63 6 — 64 eee ee 
Е SP i Ка à . E dn ud Btock. ... a ў % i% 2: 107 —110 107 —110 109 ss 
21,000 10, oes cee 1 12 10 10 — 11 10 — 11 Юу ... 
оа Electric Supply бурш. Limia, Оза. zb 1 Puzi а Bá je 
I) PT) ace coe 1 12 14— 12 e eo 
Do. do. do. do. 6%, Реб | 5| ... 4— 4 | 4— 44 |... 
2760 | Mesropoliten Mloctrio Supply, 101 . * * % 16 — 17 |14—1A 101 36 
69 0 y p ое [T1 6 s 16 — 1 1 — 174 163 16 3 
$90,0001 Do, a М Debentare Biodk |... 111—115 aur-nu | |. 
$50,000 Do. 34 Mort. Deb. Btock oe өө? 97 —100 98 —101 ese 
8,652 | Notting Hill Mlectric Lighting ie. е ws 75 14 —15 |14— 15 144 
40,000 | Bt. James's and Pall Blectric Light, Ord. = : 1 1 T 144— 154 | 144— 153 iss 
20,000 Do. do. 7 V Pret., 20,081 to 40,080 81 — 94 84— 94 poe 
150,000; Do. do, 834 25 Deb. Stock Red. 98 —101 98 —101 100 
12,000 | Bmithfield Market Elect. Bupply, ve - - 12— 23 12— 23 ss 
Do. do. "Pa eee (XX) ibo [I1] [II [TII 80 — 90 80 — 90 eee 
65,000 Bouth Londoa Electricity Bapply, eee eee eee 5 eee | TI] eo 32 == 31 22 — 31 34 
100,518 | Westminster Electrico Supply, ee © T 5 18% |10495 [104% | 11 — 18 11 — 12 11H 114 
* Babject to Founders Shares, t Quotations on Liverpool Stock Exchange, 
t Uniess otherwise all shares are | § Dividends in deferred share warrants, profits beleq бю бөй, 
р konigi ien ороно о Опа of cue Pear nnd tan Once dann „л, Cx 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Dividends for Closing 
Iesus. augus Share, the last three years, | fay tath, | May alst 
20,000 | British Aluminium : Cum. Pref. . eee 44— 54 44— 5 

800, 0002 Do. do. Ist Mort. Deb. Brock Red. as 86 — 90 86 — 90 
62,074 | British Electric Traction гы Z^. wx “өл 133— 144 | 134 — 144 
90,000 Do. do. : Cum. Pref. TII eer 121— 12i 121— 121 

600,0007 Do. do. Perpetual Debenture Stock - 124 —127 |124 —127 
70,000 | British Insulated Wire Od. -— - e 20 o % 15 * 10 [4 8 — 9 8 — 9 
70, 000 Do. do. 6 % Cum. Pref. ое - e". А 51— 5i 54— 5? 

50,000 JBrowett, Lindley & Co. (1899), Ord. * жө 13s. to 15s. | 13s. to 15s. a 
50,000 q 6 % Cum. Pret. TT eee 16/6 to 17/0 16/6 to 17/0 к * 
105,731 Brush Hlecl. Enging., Ord., lte105,731 .. ‘ee - i— 1} i— 1 J« 
150,000 Do. do. Non-cum. 6% Pref. . Ves Mis 14— 2 14— 1 
125,0001 Do. do. 43 J Perp. Deb. Stock, 101 —104 |191 —104 Ё. 
125,000“ Do. do. 44 % Perp. 2nd Deb. Stock Bá 95 —100 97 —100 | - 
80,000 | Callender's Cable Construction shares, Nos. 1— 30,000  ... 17—18 |17—18 | {Ж 
40,000 Do. do. 59 Cum. Prei. iis 51— 6 6 mE m 
90,0002 Do. do. 44 95 1st Mort. Deb. Btock Red ib 111—115 [111—115 18 
1,969,800 | Central London Railway, Ord. Stock —H д 103 —106 |103 —106 | 1054 | 104 
440, 100 Do. do, 4 % Pref. Stock eee ees eer 103 —106 103 —106 1054 |... * 
440,100 Do. do. Def. ^ P DD 100 —103  |100 —103 — s 
855,000 City and Beuth London Railway  ... © - өөө 72 — 74 73 — 75 75 | 74 
54,000 песа Оо., Nos. 3 1 Pic e Rog Deis. = re 3— 34 3— 3 | E 

` 5 95 1st Mort. 1 to о 
100,0007 { £100, end 901 to 11,000 of £50 red 103 —108 75103 —108 $| = | & 
99,261 | Edison & Bwan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 i— 8 i— $ e | 
17,139 Do. do. do. "A" Shares, 01—017,139 ... 2— 3 2— 3 Tu 
844,0237 Do. do. do. 4 Deb. Stock Red ees 75 — 80 75 — 80 oe, e 
100,0007 Do. do 5% 2nd Deb. Brock Prov. Certa. all pd. 8$ — 87 |82 — 87 | 2 ho 
112,100 | Electric Construction, 1 to 112,100 ... ... a H— 18 | 13— 10 „ 
31,390 Do. do, f Cum. Pref., 1 to 31, 390... ove 24— 3 24— 3 ot S 
182,500 Ро. do. Perp. 1st Mort. Deb. Stock 97 —101 97 —101 MOS Om 
18,000 General Elec. Co. (1900) 5 95 Cum.Pref. ... ave - 9$— 1 92— 10 | .. |. 
150, 000 Do. do. 4 Ф Mort. Deb. eee eee see 98 — 101 98 —101 E — 
95,000 Henley's (W. T.) Telegraph Works, Ord. ... ve - 17 — 18 17 — 18 174) 17 
85,000 Do, do. do. 44 % Pref. wa — 6 6 | i 
50,000 Ро, do. do. _ 4à Mort. Deb. Btock... 111 —115 111 5 
50,000 | India-Rabber, Gutta-Percha and cipe pr Works bi 21 — 22 21 — 22 e fees 
800,0007 Do. do. do. 4 Ф lst ort. Deb III IIT 99 —102 99 —102 mI T - 
87,500 Liverpool Overhead Railway, ORG, «see " 550 өөө 3% 3% 14% 43— 5 443— dhf „| = 
10,000 t Do. do. Pref., £10 paid III [III 104— ll 104 — ll eee „ 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... m" 154—164 151— 16à | «Tm, 
$Rosling, Appleby & Fynn 6 % Cum. Pref. ... one бөз, MA T] an X 19/0 to 20/0 э” 2 
87,350 | Telegraph Construction and Maintenance ... $us oe | 18 | 15 174 20 %| 34 — 37 34 — 37 36i E 
150, 0007 Do. 4 % Deb. Вав. Nos. 1 to 1,500 Red. 1909 ... | 100 өз» .. |103 —106 103 —106 B^ cv 
25, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... oes 5 | 12 12 * we | 10 — 11 xd 10 — 11 Kd 10j| .. 
20,000 Do. do 5 95 Om. Prt. Nos. 1 to 20,000... » ^ "s - 51— 6 54— 6 v^ 
Stock és ase 91 — 94 н |... 


2400007 Waterloo and City Railway, Ord. [19 | 3 * 3 * 3 5 91 — 94 
4 Quotations ор Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY peer 
ү" ret Ta and Maintenance, 1k · REST uS and iv Electric 5 dre 940 e 104. 


Bəpk rate of dieccurt З per been . (February 6th. 1902). 
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National Electric 


* From Lada im anie: Liet € Frem Manchester Share List. 


MARKET QUOTATIONS, Wednesday, May 21st. 
METALS, &o. (eontinued,) 


CHEMICALS, &o. This week. Last week. Ino. or Dec. This week. Last week. Ine. ar De. 


a * Sl оз ee „„ per owt bj- tj- ee g Copper Bheet ee ee „ рег ton £69 £69 m 
a ee .. .. рег сті 22J. 22J- ee g " . . . ee per ton £69 £69 my 
2 „ „„ per OWS . 82/- ве €  ‘Blectrolytic) Bars per ton £68 £63 T 
8. —— „6% % % РИШОН 5/8 5/6 és 6 u " ees .. per ton £75 £75 ^ 
niac Bal „+ ee ee per owt, 427. 420 LI E "n " LE per ton £68 £68 ee 
a Ammonia, Muriate (crystal) . per ton £88 10 £88 10 её 6 n 10 H. O. Wire per lb. 8d. 8d, T 
a " ee per ton £80 £80 se f Ebonite Rod oe ee ee ee per Ib. 8/- 8/. oe 
a Bleach powder ee per ton 47 £1 we f Bheet ee өө per lb. 5 05 „ 
а Bisulphide r^ Carbon .. per ton £16 £15 өө n German Bilver Wire ee s. per lb. 15 “ 
тах e оо өө per ton £18 £18 oe h Gutta-percha fine ee ee per lb. 84- 8/- T 
a Bensole pa T ee .. per gal. Ti- 7 - h India-rubber, Para fine .. ee per lb, | 8/1 to 8/13 8/1 to 8/14 Z 
6 n 50 je оз -ker POU gal, 5 U b is Iron, Charcoal Sheets per ton £18 #18 а 
а opes Sulphate өө . perton £19 £19 à $ , Pig (Cleveland warrants) -. per ton 49/1 48/64 64. int. 
а , Nitrate ec . per ton £24 £24 . 1 os ge v per ton From £11 | From #11 D 
a LT] White 8 .* . рег ton £81 £81 * * í " Scrap, ee per ton 47/6 to 50/- 47/6 to 500 ee 
a uias yinted E е per I е i m > 4 „ Wire, еъ ВЫЙ No.8 .. per ton E ті i: xd e 
2 e a L] / t. 
ol iia, я por 5/6 6/6 ғу : Lead, English Ingo — .. „. perton| (4111760 | tosia >= 
a Po Bichroma — Bd, Bd. ee " n Sheet es ee per ton £13 £18 " 
ustic (16/8096) „ рег ton £94 £94 А Š Manganin Wire No. 98 .. per lb. 87 g- .. 
» " Vets 90 e+ рег ton PEL PAB g Meroury per bot. £8 15 £8 15 L 
a Bhellac per owt, 115j- 115/- d Mica (in original cases), small .. per lb, | 84. зо 9d. | 8d, to 9d. T 
a Bulphate ot Magnesia .. рег ton £4 10 &4 10 ee d u " „ medium per Ib. 19 0 2/9 | 1/9 029 e 
а Sulphur, Sublimed Flowers .. per ton £6 5 £6 5 ee d in „ large .. per Ib. 8/8 t 7/8 | 8/810 7/8 " 
ы " — red ee ee per ton £5 10 £5 10 .* p Phosphor per Ib. 1144. to 1:3 11àd.to 1/2 т? 
Lum ee per ton £6 £5 ee " ro ed bars & per Ib. - to 1/8 са to 1/8 X 
E Bcda, Caustic ite 70 %) es рег ton £10 15 £10 15 56 " " мезе per Ib. 1/2 13 " 
а n «+ рег ton £8 £8 ве o Platinum ws per on. 441 £41 : 
a matey casks ee per lb, 24d, да, аг T Stool, M Bronze W per lb, | 9". so 1, |108. to 1, Id. dee. 
Steel Magnon aco ng to dene per ton| From £15 to £40 " 
METALS, &. " * 2 дио ET 
£1 ire. 
b Aluminium Ingots, in ton lots per ton 4148 £148 Р d ‚ти, bios... . per ton 7215; ex | 
b " Ww | in ton lots per ton £224 £224 .. e " foil ee ee per Ib, 1 8 1,6 a3 
b Bheet, ol ton lots p ton €191 £191 ie wire, Nos, 1 to D M Ans per Ib. 19 19 
p Babbitt’s metal per ton | £40 +o £1t0| 215 to £125) .. p White Anti- friction Metals — 
с Brags (rolled metal $0 19") basis per lb, 634, 63d. " White Ant" brand рег ton £36 to £69 | £35 to £65 " 
в razed) .. e+ per lb, Bid. Rid. j м * Grey Cotton, on арз per lb, па. та. e, 
6 а ; ки drawn)  .. per lb. (d. "d. a. Flax ес „% POR. 5а. 5gd. — 
‘ ee ee per Ib, "Id. "id. j " 8 oly 19 lbs. Russian .. рег Ib, 4154. 590. ее 
' Copper Tubes (brazed) ee per lb. Bid. Bid j » 10 tbs, Russian, single .. per lb. id. * ee 
‘ (solid drawn) .. per ib. 9d, 9d. „ 180 be. Juve rove .. рег ton] £10 26 £10 2 6 ee 
P Copper Bars (best selected) .. per ton £69 £69 Zino, Bha. Viele Monsaene bnd.) ber ton £22 10 £2 10 
— — ы] — v sci 
Boor & Co. f Ir. dia-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 


[è Messrs. G. 


Quotations — 
e Messrs. Thos. 
upplied by |4 Messrs. Е. Wiggins 


е Messrs. Frederick Smith & Co, 


b The British Aluminium Co., Ltd, 
Bolton & Sons, 


& Sons. 


supplied by 


- x f: Mestrs. James & Shakspeare, [Co., Ltd. 
Quotations J } Messrs. Edward Till & Co. 

i Messrs. Bolling & Lowe. 

j Messrs, Walter H, Hindley & Co, 


Quotations | 
supplied by | 


б HN N 
Dig gitiz 7 OV ANAJ 


m Messrs. W. T. Glover & Co, Lid. 

+n Messrs. P. —— a iy d Co A 
& 

o Messrs. cur nti iL 


12 The Phosphor Bronse 
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SOME NOTES ON ELECTRO-GALVANISING. 


By SHERARD COWPER-COLES. 


ELEOCTRO-ZINCING has been extensively used in shipbuilding yards 
for coating steel plates and boiler tubes for the last seven 
years, and the results obtained have been highly satisfactory 
when the work has been electro-zinced under proper supervision, in 
a plant capable of fulfilling the conditions necessary to obtain an 
adhesive coating of zinc free from perforations. Electro-galvanised 
steel that has been exposed to the weather in a manufacturing 
district for over five years, shows little or no sign of deteriora- 
tion; on the other hand, if the work had not been zinced in a proper 
manner, the coating obtained would have possessed no protective 
value, and signs of rust would have shown in a few months after 
exposure to the weather. Iron, when dipped in a bath of molten 
zinc, caunot bave less than a given amount (about 1 oz. per square 
foot), the thickness of the coating depending upon the temperature 
of the zinc, and the rate at which the iron is withdrawn from the 
molten zinc. Work to be cold galvanised may be placed in the 
bath for an hour or more, and be withdrawn with practically no 
zinc on it, due toa bad electrical connection, or to the bath being 
too acid. 

On numerous occasions work has been shown to the writer which 
has had a good appearance, but which when tested was found to be 
only coloured or tlashed with zinc, due to a bad connection, or the 
bath being too acid, or the dynamo of too small a capacity for the 
size of the work under treatment. Work of this class is bringing 
the process of electro-galvauisivg iuto disfavour with many engi- 
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neers; on the other hand, if the work is electro-galvanised under 
proper supervision, and in a plant which embodies all the con- 
ditions that have been found necessary to success, the results 
obtained are excellent, and for some classes of work are superior to 
hot galvanising. 

The Admiralty specifies that all boiler tubes should be coated 
exteroally with a coating of zinc equal to 1} oz. per sq. ft, and 
that economiser tubes should be coated inside and outside with au 
equal thickness. 

The illustration, fig. 1, shows a plan and elevation of a Cowper- 


Coles regenerative electro-galvanising plant which has recently 
been erected for the Vulcan Shipbuilding and Engineering Com- 
pany at Stettin, for the coating of boiler tubes for water-tube 
boilers, and general shipyard work. 

The galvanising, pickling, and washing tanks are each 22 ft. long. 
The galvanising tank is provided with four seta of compound anode 
and cathode bars, as shown in fig. 2. 

The dynamo, which is an eight-pole two-commutator machine 
ія designed to give 3,000 amperes at 6 volts. The electric current 
is conveyed to the depositing tank by means of bare copper strips. 
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The switchboard is fitted with ammeter, voltmeter, and main 
switch; a shunt regulating resistance is also provided. An air- 
compressor is used for the circulation of the electrolyte, which is 
effected in the following manner: — The acid solution falls over a 
wooden sil] placed in one corner of the sincing tank into an over- 
flow tank, and then flows into the compressed-air tank; air is then 
blown into the compressed-air tank, and the solution forced up into 
the regenerating tanks. A non-return valve is placed in the pipe 
connecting the overflow tank with the compressed-air tank. The 
tupply of air to the compressed-air tank is regulated by means of a 
three-way cock actuated by a float placed in the regenerating tank, in 
such a manner that when the air is cut off from the compressed-air 
tank it is blown through the solution in the zincing tank, thus keeping 
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it agitated. Zinc dust mixed with small lumps of coke is placed 
in the regenerating tanks, on wooden grids covered with cocoanut 
matting, so as to form a filter-bed, and at the same time regenerate 
the electrolyte. The regenerated electrolyte returns to the zincing 
tank at the bottom at the corner opposite to that at which it 
leaves. 

Fig. 3 shows a plant crected a few months ago for Messrs. 
John Cockerill & Co.'s shipbuilding yard at Hoboken, Antwerp. 
The electrolyte in this plant is circulated with a centrifugal pump 
instead of compressed air. The dynamo is a four-pole machine with 
two commutators, and the zincing tank is 19 ft. long, 6 ft. broad, 
and 4 ft. 6 in. deep. 

The electrolyte contains 35 оз. of crystallised zinc sulphate to 
the gallon of water. In practice it is found very important to 
keep the zincing solution slightly acid, otherwise the zinc coating 
will not be adhesive, and will have а tendency to blister. The 
best proportion of free sulphuric acid is about ү; oz. to every 
gallon of water. The amount of free acid in solution is quickly 
determined by using capsules of gelatine containing known 
quantities of alkali. A small portion of lacmoid solution is then 
added, and if a pink colour is obtained it indicates the presence of 
more than 10 oz. per gallon of free acid. If a violet colour is obtained, 
the solution contains less than +, oz. of free acid per gallon. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


THE NERNST AND OsMIUM Lamps.—A TEUTONIC SYNDICATE OF 
CABLE MAKERS. 


Іт is not at all surprising, in view of the depression in the German 
electrical engineering industry, to find even companies of the first 
rank refraining from entering into certain classes of external con- 


SSS SS NNN 


Scale : 


tracts, notwithstanding that their foreign branches, agencies or 
connections render them or should cause them to be largel 
independent of the variation in the volume of trade in general: 
although not in the matter of prices. Among the contracts in 
question may be mentioned the equipment of a generating station 
at. Lodz, and the construction of electric tramways at Warsaw 
and Lublin, all three of which have been declined by two 
Teutonic companies in Berlin and Frankfort respectively. As to 
the question of prices, these are still unsatisfactory, and it is feared 
that they will also prejudicially affect the companies in the current 
financial year. 

The position of the Nernst lamp and the Osmium lamp is 
attracting a considerable amount of attention. With regard to the 
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former, the German Patent Office a short time ago decided, in a 
claim brought by a Berlin chemist, that the Nernst patent No. 
104,872 was invalid, but the owner of the patent—the Allgemeine 
Elektricitüte Gesellechaft—has declared that the decision is not of 
particular importance, seeing that it refers only to one of the 14 
patents covering the construction of the lamp. Since then further 
complainte have been lodged against Prof. Nernst and the A.E.G. 
The patent attacked in the case of the professor related to the 
material used for the illuminating rod, but the Nullity Section of 
the Patent Office sustained the patent. In thecase of the company, 
the complainant disputed the possibility of carrying out the electric 
heating apparatus, and the Patent Office has ordered a demonstra- 
tion of the process, the result of which does not appear to have been 
announced as yet. 

The Osmium electric lamp—the patent rights for which are held 
in the Fatherland by the German Incandescent Gas Light Com- 
pany—is a considerable time in making its appearance on the 
market. In explanation of the delay the company recently 
stated that it was originally proposed to construct lampe for 
a pressure of 25 volts, because it is easier, for technical 


reasons, to manufacture such lamps than those of higher 
voltage. In the meantime the electric supply stations in 


Berlin, Hamburg and other large towns have proceeded to 
convert their distributing systems from 110 volts to 220 volte. It 
has therefore been in the interests of the company to construct 
lamps for higher pressures, and several months have already been 
devoted to the purpose of overcoming the difficulties in this direc- 
tion. The company further remarked that the lamps would not be 
placed on the market until sufficient stock had been produced. 
This explanation in no way fulfils the anticipations set forth in the 
company's last report, wherein the hope was expressed that the 
manufacture of the lamp would be so far increased in the winter 
season that the current year's trading would show a profit from the 
sale of the lamps. At the beginning of April an Austrian paper 
made some uncomplimentary observations in regard to the P 
which have produced another official statement. The company 
admite that the metal osmium is rare and dear, but the lamp 
requires little of it, and the filament after being in use for over 
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1,000 hours, can still serve as the raw material for new lamps. The 
oemium filament is Superior to the carbon filament in regard to the 
duration of the illuminating power, although premature burning 
through also takes place in the case of the former. The company 
proceeds to state, apparently in contradiction to its earlier ex- 
planation, that the reason the lamp is not on sale lies solely in the 
fact that the lamps hitherto made are not equal in the matter of 
the durability of the filaments, but that some of them remained 
intact after being in use over 1,000 hours or 1,400 hours, whilst 
others were burned through in 500 hours or less. In these circum- 
stances the company states that it is busily employed in testing 
methods for tbe production of lamps having uniform fila- 
ments. The outlook for the Jamps, the patents for which were 
acquired from the Austrian Incandescent Gas Company by increas- 
ing the share capital of the German company to the extent of 
£33,350, does not appear to be very promising. The Austrian com- 


рау, too, is entitled by the terms of the agreement to one-half of 


the future proceeds after it has received £25,000 out of the initial 
profits—certainly not an unsatisfactory bargain for that company. 
But the German company is now threatened with a competitor, 
teeing that a foreigner has made application to the Patent Office for 
protection for a new process of manufacturing an osmium lamp. 
The Incandescent. Gas Light Company immediately submitted 
objections on the ground that the system popore by the inventor 
was impracticable, but the Patent Office bas overruled tbe objec- 
tions, it being held that it is not impossible that something useful 
may result from the process. 

An important announcement is contained in tbe report that a 
syndicate of cable makers has been formed, to which belong all the 
makers throughout Germany. The object of the organieation is to 
guarantee the individus] members of the syndicate a definite annual 
turnover, but if it follows out the practice of other syndicates in 
the Fatherland — which seems highly probable in view of the unsatis- 
factory position of some of the works—it will bave a more compre- 
hensive scope. The policy of the syndicates in general is to com- 
bine for the purpose of forcing up prices at home in order to sell 
the surplus production in other countries at any price obtainable, 
even if the latter sales are effected at or below cost price. 
It is not very material to the syndicated firms whether their foreign 
transactions are conducted at а profit or at а loss, because if they 
are able to keep their works in constant operation they are able to 
produce more economically, and as any losses on export business 
ave more than counterbalanced by the inflated inland prices— which 
are only possible by reason of the high protective tariffs in force— 
the final result is an average profit on the total output of a satisfac- 
tory character. On the other band, the absence of syndicates keeps 
prices down, owing to competition among the home firms, and the 
general results are on the whole less favourable to the firms 
individually. If the new cable gyndicate emulates its predecessors 
in other trades, we may expect further competition in England in 
the matter of cables. At the same time, it seems son ewhat 
incredible that well-known and well-established cable makers in 
Germany should have become associated with some of the 
impoverished undertakings which have been founded during the 
past few years. It is doubtful whether they have; but the events 
of. the next few months should throw some light on the question. 


GERMAN COMPANIES— RESULTS. 


The directors of the Company for Electrical Investments, of 
Cologne, which closed its financial year last June with a deticit 
exceeding £250,000 on a capital of £750,000, have been engaged 
for several months past in the elaboration of a scheme of reorgani- 
eation, in order to place the undertaking on a sound basis. Inti- 
mately associated with the Helios Company, for which it has acted 
as a trust, the company has now approved a scheme for reducing the 
share capital by one-half, namely, to £375,000, and for the issue of 
6 per cent. preference sbaves to the extent of £250,000. The share- 
holders, by a large majority, adopted resolutions to this effect at an 
extraordinary meeting held recently, after amendments bad 
been disposed of, which proposed the appointment of a committee 
of five members to ascertain the actual monetary requirements to 
reorgapise the company, the actual amount of the deficit, and the 
extent to which a reduction in the share capital was necessary. 

Tbe Company for Electrical Enterprises, of Berlin, has experi- 
enced a severe set-back during the past year. It has a share capital 
which has remained stationary at £1,500,000 for several years past, 
and a bond issue which was increased from £1,500,000 in 1960 to 
£1,750,000 last year. The company, which acts as the trust of the 
Union Electricity Company, and the Loewe group, is interested in 
a considerable number of lighting, tramway, and other undertakings 
in Germany and other countries. The net profits realised in 1901 
amount to £64,293, as compared with £143,743 in the preceding 
year, the former sum being less than in any period since 1896. As 
& cousequence, a reduction in the dividend becomes necessary, the 
distribution proposed being at the rate of 4 per cent., as against 
8 per cent. in 1900, 10 per cent. in 1899 and 1+98, aud 84 per cent. 
in 1897 on the same amount of ordinary capital. In explanation of 
tbis retrogreesion, the report remarks that the economic depression 
has unfavourably affected a large number of the undertakings in 
which the company is interested. The receipts per car-mile from 
the numerous tramways remained practically stationary, and 
although the consumers of the electric lighting undertakings further 
increased, the expenses, especially wages, and the prices of ccal, 
continued at their highest level. The condition of the Stock 
Exchange rendered it difficult to effect sales of securities, and com- 
pelled tbe company to write down investments, on account of depre- 
ciation, to the extent of £54,900. Among the securities disposed 
of at a profit during the year, the report refers to the sale of more 
than one-balf of the number of shares held by the company in tke 
British Thomson-Houston Company. The investments of the com- 


pany are now booked at £2,867,500, as compared with £3,000,000 a 
year ago; but in view of the generally unfavourable position of 
affairs, new business is not being entertained. 

The high stage of prosperity enjoyed for several years by Ludwig 
Loewe & Co.,of Berlin, has been considerably checked by the 
resulta of the past year's trading, although the sbareholders will 
still receive a handsome dividend for that period. It is pointed out 
in the company’s report that special endeavours were rendered 
necessary in order to provide the factory with work, and that even 
where machine tools were actually required ty customers, the latter 
postponed the placing of orders to a future occasion. Notwith- 
standing the inactivity in trade, the technical equipment of the 
works has been further improved. The company has disposed «f 
its shares in the British Thomson-Houston Company at a profit, but 
the Aschersleben Engineering Works, aud the German Niles Tool 
Works, in which the company is interested, suffered from a lack of 
orders. The gross profits for 1901 amount to £125,680 as compared 
with £171,733 in tbe previous year, and the net profits to £51,114 
as against £99,033. It is intended to pay a dividend at the rate of 
12 per cent. on the share capital, which amounts to £375,000, whilst 
the company bas a bond issue of £450,000. The present distribu- 
tion compares with a dividend of 24 per cent. paid last year, and 
in each of the financial periods since 1895. 

The Heddermheim Copper Works Company bas now carried 
tbrough the scheme of reorganisation which waa approved a year 
ago, and under which the share capital of £300,000 was reduced to 
£200,000, and an issue made of 6 per cent. preference shares 
amounting to £50,000. The income from manufacturing opera- 
tions and investments was £25,323 less than in 1900, but, on the 
other hand, tbe general and working expenses, especially on account 
of the abandonment of the unremunerative St. Petersburg works in 
the previous year, were £69,678 less. It is proposed to pay out of 
the net profit of £1,826 the dividend on the preference shares for 
six months. "There was no distribution made on the ordinary shares 
for 1900, but in 1899 a dividend of 5 per cent. was paid, in 1898 8 
per cent., in 1897 9 per cent., and in 1896 84 per cent. The com- 
pany's report refers to the gradual transference of the departments 
from Heddernheim to Gustavsburg, and to the new installations at 
the latter place, and states that on their completion in July, the 
company will be able to manufacture advantageously. It appears 
tbat the heavy decline in the price of copper has not had any note- 
worthy influence on the undertaking, wnich has a sufficiency of 
orders for the present time. 

The German Babcock and Wilcox Boiler Company, of Ober- 
hausen, appears to make little progress A loss of slightly 
over £100 was incurred in the year 1899—1900, and & net profit of 
less than that sum was earned in 1900—1901. The company has 
experienced the effects of the general depression, and notwith- 
standing an increase in the value of the orders from £12,500 to 
£64 000, the general results do not show any noteworthy improve- 
ment. The gross profits umounted to £15,479, and the net profit to 
£65. 


OTHER COUNTRIES. 


The Paris Compressed Air Company, which several years ago 
subordinated its compressed air branch to that of the supply of 
electric light, continues in an unsatisfactory condition. During the 
past financial year the gross profits amounted to £146,185, of which 
£5,267 was derived from the compressed air department, and the 
net profits reached £99,066, as against £81,200 in the preceding 
year. The net profits have as hitherto been transferred to the 
special account for the redemption of the capital expenditure, thus 
increasing this item to £235,334. 

The Compagnie Générale de Traction, of Paris, which had a 
credit balance of nearly £48,000 at the close of 1900, bas completeu 
the past financial year with the enormous deficit of £800,000. 
After dealing with the unfortunate history of electric tramways in 
general, and the mistakes made by the company, the report states 
that & new combination has been formed whereby the necessary 
financial assistance has been assured, and the obligations of the 
subsidiary companies facilitated. The tramways in Paris and 
environs have been completed, and the works are in operation, to 
that the company will be able to devote itself entirely to the pr: - 
vincial undertakings. It is expected that satisfactory results will 
be obtained from these lines, although three years are necessary tu 
obtain a normal working condition. 

The condition of the Alioth Electricity Co., of Arlesheim, near Basle, 
regarded from the standpoint of the assurances given in previous 
reports, has created surprise among the shareholders of this Swiss 
undertaking. With a capital of £240,000, the year 1901 has termi- 
nated with a debit balance of £138,000, so that over one-half of the 
ordinary capital bas been lost. The company’s report attributes 
the considerable deficit mainly to the compensation paid for de lays 
in delivery, the depreciation of raw materials and manufactures, 
and the abnormal height of the working expenses; in fact, the 
manufacturing and working expenses alone exceeded the income 
from the sale of manufactured goods. In the circumstances, the 
directors have proposed a scheme for reducing the sbare capital to 
£120,000 and issuing 6 per cent. preference shares to the amount of 
£120,000. When the scheme of reorganisation was submitted at the 
recent meeting an attempt was made to postpone the consideration 
of the report, in order that a committee might be appointed to con- 
sider the position of affairs. But on the chairman pointing out that 
unless the reorganisation was immediately taken in hand, it was 
possible the company would go into liquidation in the course of a 
few days, the amendment was rejected and the scheme was 
approved. 

Among other Swiss enterprises may be mentioned the Neuhausen 
Aluminium Company, which proposes to pay a dividend for 1901 at 
the rate of 13 per cent., as compared with 124 per cent. in 1900; 


874 


THE ELECTRICAL REVIEW. 


[Vol 50. No. 1,278, May 23, 1902 


the Oerlikon Accumulator Works 15 per cent.; the Zurich Tele- 
phone Company 4.per cent, as in 1900; and the Société 
d'Enterprises Electriques, of Geneva, no dividend, as in the previous 


year. | 

The Hungarian Schuckert Company, of Buda-Pesth, is a new 
formation constituted by the Nuremberg Schuckert Company, the 
Austrian Lander Bank, Schoeller & Co., and the Bohemian Union 
Bank. It has a nominal capital of 2,000,000 kronen, and the basis 
of the company is tbe Pressburg works. The Austrian Schuckert 
Company —also a branch of the Nuremberg parent—has just decided 
to increase its share capital from 8,000,000 kronen to 9,000,000 
kronen, in order to acquire shares in the Hungarian allied concern. 

The Russian Siemens & Halske Company, of St. Petersburg, 
realised in the financial year 1900—1901 а net profit of 259,581 
roubles as compared with 419,694 roubles in the previous year. 
This allows of the payment of a dividend at the rate of 23 per 
cent. as against 5 per cent. in tbe corresponding period. The cause 
of the diminished profits is attributed by the company to the 
unfavourable Customs tariff for electrical manufactures and the 
unsatisfactory condition of business in general. 


ELECTRIC TRACTION. 


[Paper read at the Town Hall, Northampton, before the Tramways 
Committee and others. | 


By PHILIP DAWSON. 
(Concluded from page 834.) 


TRACTION SYSTEMS. 


If we neglect the method of working tramcars by means of 
accumulators carried on the car itself, which has been abandoned, 
there are three methods of operating an electric tramway, all 
similar in that current is generated at а central station and picked 
up by cars from a charged conductor. These systems of traction 
are known as :— 

(a) The surface contact system. 

(b) The underground conduit system. 

(c) The overhead trolley system. 

Of the above, the last two are really the only practical methods in 
existence. 

(a) In the surface contact system, a number of contact studs are 
laid in the track, each stud containing a switch by means of which 
it can be connected to the feeders leading from the generating 
station. The switches are designed to be only operated when the 
car is over them, this being done by an automatic device of wbich 
there are several varieties— most of them are based upon the action 
of an electro-magnet. When the stud is not covered by the car, the 
connection between the stud and the feeder is broken, and the stud 
is dead and harmless. 'Thecar picks up the current from the stud 
by means of a slipper, which is made rather longer than the distance 
between the studs, so as to always make contact with one of them. 

This system while perfectly correct theoretically cannot be said to 
have been a success commercially. In Paris a number of miles of 
track were equipped on this principle, but the system was found to 
he a complete failure; at present most of the lines in question are 
being converted to the overhead trolley system. "There i8 only one 
example of the surface contact system in England, and that is the 
experimenfal line which has just been put in by the Lorain Steel 
Company at Wolverhampton. 

The chief objections to the system are :— 

1. There is always a possibility that one of the automatic switches 
may fail to act, with tbe result that a stud will be left energised 
aftr the car has passed. 

2. The studs must project to a certain distance above the level of 
tbe road, or else the collector on the car wil] not make contact with- 
out rubbing on the road — bence the studs must always offer some 
obstruction to ordinary traffic. 

3. There is considerable loss through leakage from thé studs. 

Practically the only thivg that can be said in its favour is that it 
obviates the necessity of overhead wires, with their possible dangers, 
without the terrible expense which is entailed by the construction 
of an underground conduit. 

(^) In the underground condnit or slot system a conduit is con- 
atructed under the whole Jength of track, which conduit contains 
the charged conductors from which the car collects current. Com- 
munication between the car and the interior of the conduit is 
established through a narrow slut in the roof of the latter, which 
permits the collector carried by the car to move alors the conduit, 
aud thereby make rubbing contact with the conuuctors. The 
conduit can be constructed with a separate slot rail in the ceutre of 
the track, or under one of the track rails, which combines the offices 
of slot rails and track rail. Tbe objection to this latter method is 
the difficulty experienced at points and crossings. This difliculty 
can, however, be overcome by deflecting the conduit to the centre 
of the track when points or crossings are encountered. 

The chief qualities required of a conduit are that it should have 
ample strength to resist any tendency of the slot to close, and that 
it should be easily cleaned out. 

The chief objection to the conduit system is its very heavy first 
cost, and the amount of disturbance caused to ordinary traflic by 


excavations which sre neceerary when building it. In the case of 
the conduit of the Metropolitan Street Railway of New York, tbe 
cost of construction came out at about £30,000 per mile of track. 
With conduits special work is very expensive, not only in first cost 
but in repairs and maintenance, owing to the additional number of 
slot points and crossings. 

The principal advantages of the system are :— 

1. An insulated return сап be used and the use of the tracklrails 
for this purpose dispensed with, thus avoiding bonding and any 
possibility of electrolysis. 

2. It is not necessary to have overhead trolley wires, and thus 
anv danger from their presence is done away with. 

The system is a thoroughly sound one, and has operated with 
perfect success commercially in several cities in the United States 
and on the Continent. 

(c) The overhead trolley system is the one which is almost 
universally used for tramways and light railways, and it is very 
doubtful if engineers would ever instal any other system, except 
under special circumstances. Where such has been the case, how- 
ever, it will usually be found that the reason why the overhead 
system was not employed, was because the city authorities would 
not grant permission to erect overhead wires. 

There are very few real objections which can be urged against 
this system. Many people object to the trolley wire on the 
ground of its appearance, but this isa matter which is generally 
remedied by use and familiarity; after a short time it is scarcely 
noticed. 

It lacks one advantage of the conduit system, viz, the insu- 
lated return circuit, and special care in the bonding of the track is 
consequently necessary. Of course, it would be quite possible to 
have an insulated return circuit overhead, but the additional 
trouble and expense of stringing double trolley wires would 
completely swamp any slight advantage which might be gained 
therefrom. 

The real objection to the overhead wire is that there is always 
а possibility, however slight, of its breakage and fall. This, how- 
ever, is a most infrequent event, and there are numerous safety 
devices to prevent the possibility of any serious accident should such 
a thing happen. 

On the other hand, the system has considerable advantages. It is 
much cheaper than conduit construction, and putting down the line 
does not cause nearly such disturbance in the streets. All the insu- 
lators, &c., are visible and accessible, thus facilitating and cheapening 
repairs and maintenance. 

Electric traction is having a very great influence on the value 
of land, and considerable areas which before the advent of electric 
traction were a drug in the market are now being covered with 
houses. Тһе reason of this is that the rapid transit facilities 
afforded by the use of electricity enable people to live at con- 
siderably greater distances from their work than formerly, and 
bring the outlying suburbs intu much closer touch with the centre 
of business. It is in the expansion which is thus rendered possible 
that we may look for a solution to the ever-present ‘ housing 
problem. 

Advantages of Electric Traction.—In the present state of affairs 
horse traction is quite inadequate to satisfactorily cope with the 
demands of a public who require to be carried quickly and cheaply 
from one place to another. Horses аге slow and expensive and uu- 
sanitary, besides occupying a considerable amount of space, of which 
there is generally none too much. They can neither start nor stop 
quickly, but waste & considerable amouut of time iu doing either, 
especially the former. Thus, some form of mechanical traction is 
absolutely imperative, and of all forms of mechanical traction, elec- 
tricity possesses the most advantages and desirable qualities. It is 
silent, clean, rapid and economical, and when starting from a 
standstill, full speed can be reached in a very short time. It is tbis 
quality of rapid acceleration which renders electric traction so 
specially suited for its work. It is only on comparatively rare 
occasions that a tramcar has a straight unimpeded run on which it 
cau go at the maximum speed allowable—generally ic is constantly 
being slowed up by the rest of the traffic. Thus on a crowded road 
a horse tramcar very rarely, if ever, ruus at any where near its maxi- 
mum speed, for by reasou of the coustant stops it never has time 
to get up speed before it has to slow down again. On the other 
haud, an eleetric tramcar being able to get up speed with extreme 
rapidity, can take advantage of every opening which presents 
itself, and maintain a very fair average speed under extremely 
difficult conditions. 

At one time cable traction was considered a serious rival to elec- 
tricity, but practical experience has proved the superiority of the 
latter system, except under most exceptional circumstances. 

Where cable traction fails is in its rigidity —if by any cause trafic 
is stopped and the cars get “bunched” together, it is practically im- 
possible to separate them again, as a cable car cannot make up time 
like an electric car. Another disadvantage is that it is quite 
posssble for any gripman by making a mistake at points or crossings 
to practically wreck the whole system or anyhow throw it into con- 
fusion for some considerable period. 

Every part of an electric tramway has received the most careful 
study by those who are interested in the subject, and at the present 
day there is absolutely nothing experimental about the whole 
subject. А very large amount of experience has been gained, and 
everything has been standardised, so that there need be no hesita- 
tion as to the results which will be obtained through the installation 
of the ordinary direct current system. One cannot urge too 
strongly the importance of using the best material in every branch 
of the system, and equipping the line in a thoroughly sound and 
solid manner, 

The increased capital expenditure is more than counter-balanced 
by the smoothness of working of the whole system and the freedom 
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from accidente, breakdowns, and such like. The power plant 
especially should be most carefully designed, so that, in the event 
of extensions being required in the future, these can be made in a 
proper mauner, 80 that the enlarged station will work economically 
and conveniently as a whole aod not, asis sometimes the case, as 
two separate stations side by side. 

In conclusion, a word as regards traction on main line railways 
may not be out of place. Until it may be satisfactorily proved 
tbat electric traction will reduce tbe working expenses, it is certain 
that no railway company will adopt it unless it ie forced to. It is 
very doubtful if any of the high speed 1ailways which are proposed 
to-day can be financially successful for long-distance travelling—it 
is expense rather than time which will be the determining factor. 
If railway companies can greatly increase their traffic by increased 
speed they can do so at once without adopting electric traction. 
Thus at the present moment the Pennsylvania Railway Company 
are running trains at a schedule speed of from 70—80 miles an hour 
for long distances with heavy trains. We are by no means near the 
limit of speed of locomotives in this country—thus at the present 
moment in France, the Northern Railway runs a distance of 184 
miles in 3 hours and 10 minutes as compared to a distance of 1834 
miles between London and Manchester run in 4 hours 10 minutes— 
capital is easily obtained when a profit is assured. Long-distance 
electric traction is no doubt a fasciuating subject, but should not be 
at the present moment considered practical. We are unprepared 
at the present moment to undertake the electrification of main 
lines, and it has not been shown that it would pay if it were done. 

Given all the schemes which have been so far suggested, there 
are such serious objections that it is not probable that anyone will 
be found bardy enough to carry them out. On urban and suburban 
lines the case is entirely different. There the traffic is ready-made, 
awaiting greater facilities which electricity alone can furnish. 
Here there is knowledge and experience to point the way in 
which the work should be carried out. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE MACHINERY. 
By A. C. EBOBALL. 
(Paper read at Manchester, March 25th, 1902.) 


(Continued from page 832.) 


CONSTRUCTION OF THE ARMATURE. 


The mechanical construction of the armatures of large polyphase 
generators of the fly-wheel type turns very largely upon the question 
of rigidity, and the attainment of this at a minimum cost 18 by no 
means such a simple matter as appears at first sight. 

Even with slow speed direct current generators of large size, 
considerable attention has to be paid to the stiffness of the 
stationary part, and it is for this reason that most direct current 
generators of 2,000 to 3,000 Kw. are built with cast-iron field 
yokes; otherwise this material would certainly not be employed, 
on account of magnetic reasons, and reasons connected with the 
cost of manufacturing, transport, erection, &c. Naturally, the 
case of the stationary armatures of large slow-speed polyphase 
generators is much more difficult; as already pointed out, the fly- 
wheel type of generator must of necessity be of large diameter in 
order that the necessary fly-wheel effect may be attained with 
mmimum weight—it is essentially a machine of small width and 
large diameter, The armature, consisting of a cast-iron casing in 
Which is assembled a large weight of laminated iron, is not in the 
most favourable condition for withstanding change of shape. For 
considering the complete armature, it isa built-up structure sub- 
Jected to stresses, due to its own very cousiderable weight, to the 
magnetic pull, to the expansion and contraction caused by the 
changes of temperature of the core, and to the changing magnetic 
Пих in the core. And yet perfect rigidity is a necessity in order to 
епвше security of working and freedom from vibration and noise. 
Clearly, in order that the air gap length may be limited to an 
Amount which will not interfere with the efficiency of the generator 
(on account of the excitation losses) the most careful design and 
qo 'kmanship ме required. An air gap of { in. in a diameter of 
58 ft. (4000 -xw. 50-cycle generator), worked at a flux-density of 
e lines per square inch, does not leave much margin for 

| Wereat design or execution. Ав a matter of fact, the air-gap 
ength (distance from iron to iron) in such generators is evaluated 
Principally from this point of view, that is to say, from mechanical 
considerations, 

The mere addition of weight to the armature casing does not 
on th y mean rigidity, on account of the increase in the stresses 
ih e structure due to such additional weight; the neceseary stiff- 

must rather be attained by careful design, aided by special 

on the ts. Remembering also how greatly the magnetic pull 
that it armature Increases with a decrease of distance, it is clear 
МЇ тоша of great importance to kecp the air-gap of uniform length 
of bein 5 armature ; this means that the air-gap must be capable 
and p җе Justed in all directions, when the generator is first erected, 
gap len erably afterwards as well, so that the diminution in the air- 
'*ngth at the ower part of the armature, due to the wear of the 

8% may be compensated for, if desired. бо that the special 


arrangements above mentioned for stiffening the armature must also 
include provision for adjusting it in every direction, in order to 
attain this object. 

There are two principal methods used in the best practice of 
to-day, which may now be briefly described. The first method is 
well illustrated n fig. 3, and needs but little comment. The lower 
half of the casing is supported by adjustable screws all round it, 
so that the sagging of the lower half of the armature can be 
entirely prevented on account of most of the weight being taken 
ор these screws. If the weight was not taken up in this way, the 
entire weight of the lower half of the armature falling upon the 
feet standing on the sole plates, it would be impossible, in a Jarge 
machine, to prevent such sagging; the lower casing would be 
for the most part under tension under these circumstances, while, 
on the other hand, with the weight falling upon the foundation, 
the material is not subjected to appreciable stress. 

With this method, the adjustment of the air-gap is readily made 
at any time; the magnet wheel being in position, the lower half of 
the casing is first erected on the sole-plates and then the air-gaps at 
the sides are made equal to one another with the aid of the hori- 
zontal sole-plate screws seen on each side of the generator. The 
upper part of the armature is now put on and bolted up, and then 
the whole armature is adjusted for equality of the air-gaps at the 
top and bottom by means of the vertical sole-plate screws. The 
three sets of supporting screws in the pit are next screwed out 
until the weight of the lower part of the armature is taken by them, 
after which the air-gap 18 once more checked all round, and a final 
fine adjustment of the screws is made if required. 


Fra. 104. 


Fic. 10в, 


In both portions of such an armature, the maximum stress on the 
casiug occurs at an angle of about. 45" to the horizontal; on account 
of this the upper part must have its greatest rigidity at these posi- 
tions, but for the lower part this is uanecessary, on account of the 
casing being relieved of its stress by the screws. 

Tbe above method of arranging the armature makes a sound 
engineering job, leaving nothing to be desired; it has been used 
with the best results on a great number of machines of all sizes. 
The second method of armature construction referred to above 
is indicated in skeleton in fig. 104; it originated with Messrs. 
Brown, Boveri & Co., and has been used by them since 1893 
with great success. In recent years several other firms have 
adopted it or its modifications, one of which will be mentioned 
hereafter. 

The method consists in carrying the armature ring on cast-iron 
spider frames, which are supported by trunnion rings cast on the 
main bearings; this special construction not only allows a very 
light armature casing to be used, as it is stiffened by the arms in 
a most ample manner equally all round, but it possesses other 
advantages. By removing & few bolts, the whole armature can be 
barred round on its centre, thus bringiug the lower half out of the 
pit for inspection or repairs, and again, а bed-plate or sole-plate 
for carrying the armature is unnecessary ; further, the armature bore, 
when the plant is first installed (new bearings), is absolutely 
concentric with the magnet wheel, and of course quite independent 
of the experience of the erector, as he cannot go wrong. The same 
excellent principle somewhat modified is employed in the arma- 
ture construction of the external revolving field type of generator 
built by the same firm, which has already been described aud 
illustrated in fig. 1. 

The disadvantages of the arrangement are trifling—should an 
armature coil situated immediately behind an arm of the spider 
frame burn out, it is somewhat difficult to get at it in order to re- 
wind it, and also the machine is difficult to take down should this 
ever be necessary. To there two small disadvantages might be 
added a third, namely, that it is not possible to adjust the air gap 
to allow for wear on the bearings, but seeing that this wear is so 
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small in such plante, and as the armature is amply rigid enough to 
stand any extra strain that might arise owing to the gap at the 
bottom being a trifle smaller than that at the top, the point is of 
small importance. i 

An indifferent copy of the Brown construction is shown in 
skeleton in fig. 108; it consists in substituting radial tie rods for 
the cast-iron spider frames. It is a poor design, on account of the 
unmechanical nature and unpleasing appearance of the whole con- 
struction, and also because the tie rods are subjected to vibrations 
communicated from the armature proper. It is, moreover, very 
doubtful whether the air gaps could be got properly right in gene- 
rators constructed in this manner. 

Another method of armature construction, which, however, is more 
or less in an experimental stage, is sketched in fig. 11, 4 and 5; in 
this design the armature core is braced by means of adjustable tie 
rods arranged round the armature in either of the two ways shown. 
As can be seen, the core has no casing; it is built up in the shops 
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between stout steel end plates and bored out; after erection the tie 
тодв are adjusted until the bore is concentric with the magnet wheel. 
The construction represents an attempt to reduce the weight of 
idle material in the armature to zero, and also to standardise large 
machines, because as the armature casing does not exist, machines 
of varying output can be made by altering the width of the core; 
& generator constructed on these lines becomes exceedingly light 
and also cheap, and (because of the absence of the heavy armature 
castings) can be quickly manufactured. But in the author's opinion 
machines constructed on such lines afford an instance of theory 
pushed too far, for the construction, looked at from the standpoint 
of good mechanical engineering, is by no means above criticism. 
As the theory underlying the construction of such braced armatures 
is, however, of considerable interest, and apparently sound, it is 
perhaps worth while to point out very briefly the most important 
disadvantages of the arrangement. 

The principal objection to be made, which is based upon the 
experience gained during recent years by the leading constructors 
of large polyphase generators, is that such a machine is bound 
to suffer from vibration. On account of the (already enumerated) 
stresses to which large polyphase generators of the fly-wheel type 
are subjected, a machine which has a definite inherent rigidity is 
certainly to be preferred to one made of a light bridge-work struc- 
ture, such as a braced armature generator. The latter has no 
stiffness laterally, and is sure to vibrate sooner or later, especially 
when a really large machine is in question. If, for instance, owing 
to a slight inaccuracy in the adjustment of the tie rods, or to any 
other cause, such as temperature changes, the air-gap is a little 
smaller on one side than the other, a very large one-sided stress is 
produced, which on account of the elastic nature of the whole con- 
struction means vibration and noise. It is evident, therefore, that 
such braced armatures necessitate exceedingly accurate adjustment 
of parts, which must, moreover, be done when the machine is in 
position, the result being that the skill and reliability of the erector 
have to be entirely relied on, which is always undesirable. On the 
other hand, even if the air-gap was practically right all round, such 
& construction is very liable to be disturbed by resonance effects 
due to the combined vibrations. 

The saving on the first cost of a generator having a braced arma- 
tures is not so much as would appear at first sight. In the first 
place, a well-constructed generator arranged on standard lines with 
a proper cast-iron casing for the armature core, has not a great 
deal of idle material about it, in proportion to the total weight of 
the machine. Thus, for instance, a three-pbase generator of 
standard construction (compare fig. 2, and the data already given) 
rated at 4,000 kw., 75 revolutions, 6,500 volts, and 50 cycles, and 


having a fly-wheel effect б M “) of 10,700 foot-tons (cyclic irre- 


gularity when driven by a well-designed three-crank com- 
pound engine about 1 in 300) weighs about 190 tons without shaft, 
bearings, or exciter. Of this weight, about 32 tons is required for 
the cast-iron armature casing; the remainder must be reckoned as 
useful weight, as it is required for electrical and magnetic purposes, 
and to produce the fly-wheel effect necessary for the engine builder. 
So that the weight of idle materialis only about 17 per cent. of 
the total weight of the generator, which is quite a representative 
figure for large generators, where the value is generally between 
15—20 per cent. Bearing in mind that the armature casing con-. 
sists simply of cast-iron, requiring less machining, and being 
cheaper to make than the tie rods and other appendages required 
for braced armature generators, it is clear tbat the total saving on 
the first cost of the latter (after allowing for carriage, &c.) is 
inconsiderable. | 

It is a mistake to suppose that the cast-iron casing of standard 
generators impairs the ventilation of the armature core and wind- 
ings, for, as a matter of fact, the contrary is the case, provided this 
casing is well designed. Uader these circumstances there will be а 
free and continuous circulation of cool air round and through the 
core and windings, and the effective radiating surface of the core is 
increased by the presence of the casing, so that the ventilation із 
always more than sufficient for the most stringent requirements 
It is therefore evident that the armature without casing offers no 
advantage in this respect. 

The unmechanical and light appearance presented by braced 
armature generators is not improved by the sheet-iron guards used 
for protecting tbe winding of the armature. As the core of the 
latter is quite open, the ends of the high pressure coils are wholly 
exposed at the sides of the armature, and are consequently 
dangerous and unprotected. In order to avoid this it is necessary 
to resort to protecting shields, which must be of sheet-iron if the 
design is to be consistent in omitting idle weight from the arma- 
ture. 

The disadvantages of the braced armature type of generator 
enumerated above will probably prevent its adoption in this 
country, where sound mechanical engineering is considered (and 
with right) to be the first requirement for all electrical machines. 
The question has been admirably summed up by Mr. C. E. L. 
Brown, who considers (in a recent communication to the author on 
the subject) that “the purpose of a cast-iron frame is not only to 
hold the core and to stiffen it, but also (o centre it properly, to 
deaden the vibrations, to protect the windings during transport, 
erection, and also when in regular service, and lastly,to give the 
armature an attractive external appearance, so that it does not look 
like the works of a watch taken out of the case." 


(To be continued.) 


LIGHT RAILWAYS AND LAND DEVELOP- 
MENT. 


By J. M. HEWITT axb W. G. RHODES, M.Sc., M. I. E. E., 
Consulting Engineers, Manchester. 


(Concluded from page 840.) 


OBJECTS OF THE LIGHT RAILWAYS. 


Speaking generally, the object of the Belgian light га:]- 
ways is to supply a quick and ready means of transit for both 
goods and passengers from one village to another or from the 
surrounding country to the main line stations. There is no 
endeavour made to compete with the main railways; on the 
contrary, every effort is made to avoid competition. Where 
two towns are connected by both main line and light rail- 
way, the former takes the larger towns and the latter the villages 
on the route, and the fares for both goods and passengers 
are so arranged that between the two large towns there is a 
balance in favour of the main line. By this arrangement 
the support of the main lines is secured, and they welcome 
the light lines as local carriers for them. | P 8 

Thelight railways have thus the effect of bringing the 
rural districts in touch with the main lines, and agri- 
cultural produce can quickly and cheaply be taken to the 
large towns for sale. There is, in fact, probably no country 
which is less dependent upon foreign countries for the 
necessities of life than Belgium, and which would feel less 
any foreign depression of trade. The reason of this is 
easily traced to the existence of their unique system of light 
railways, which stimulates the cultivation ‘of the land, 
rendering the farming of formerly isolated districts not only 
& possible but a lucrative occupation. 

As with agriculture, so with other branches of industry. 
In some parts of Belgium large areas of granite rock were 
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unworked owing to the great cost of cartage, but since the 
opening of the light lines quarries have been opened and 
have become staple industries of several districts. 

The National Light Railway Authorities find that the 
effects of the construction of light railways have been :— 

1. To make communication faster and cheaper between 
the country districts and the towns, to the great advantage 
of agriculture. 

2. To foster trade and industry. 

8. To abolish almost entirely cartage of bulky substance, 
which is always high. | 

4. To cause a fall in the price of all articles of consump- 
tion brought into the district. 

5. To stimulate new industries, and provide more employ- 
ment for workmen. 

6. To render substances valuable which were previously 
worthless, by making it possible to work them. 

7. 'To save the Government considerable sums of money 
by doing away with many mail coaches, the mails being 
conveyed gratis by the light lines. 

8. To reduce the cost of maintaining high roads. 

9. 'To increase the receipts of main lines. 


Тнк NATIONAL Licht RarnLwav Company or BELGIUM. 


Let us now inquire how it has been possible to provide 
Belgium with so complete a network of light railways, and to 
run them through districts for the purpose of developing 
them where the traffic had to be created. Obviously private 
enterprise would not construct a line through a district 
which would require a few years to develop into a paying 
concern. This being the case, and realising the great 
importance of opening out the rural districts, even at the 
risk of temporary loss, the Belgian Government gave every 
encouragement for the formation of the National Light 
Railway Company. Such a company had for years been 
talked about, but it was not until 1885 that it became an 
accomplished fact. | 

On the formation of the National Light Railway Company 
the National Treasury advanced the sum of £40,000 to cover 
preliminary expenses, and also guaranteed to contribute 
annually, if necessary, а sum not exceeding £24,000 to assist 
in paying the interest on the bonds issued by the company. 
The State agreed to still further assist by taking up a 
limited number of shares in any light railway exploited by 
the company. 

This support on the part of the State made it a com- 
paratively easy matter for the company to borrow money at 
3 per cent., for which they issued bonds. 

If a district desires a light railway, the local authorities 
apply to the directors of the National Light Railway Com- 
pany to construct one. The company then proceeds to 
examine the district through which the line would run, and 
to form an estimate of the capital outlay necessary to complete 
the construction. If, after having done this, the directors 
consider the scheme sufficiently promising, the province and 
locality through which the line will pass have to guarantee 
not less than 50 per cent. of the money required. The 
actual payment of the money may be spread over a long term 
of years, Private individuals may, if they desire, contribute, 
but they have to pay in full at once. The State then makes 
up the deficit. 

The capital necessary for the construction being then 
guaranteed, the directors of the Light Railway Company 
borrow the money on 3 per cent. bonds on the whole of the 
undertakings. 

The actual working of the line until the province and 
district have paid their last instalment, when the line 
becomes their property, is let by public tender, preference 
being given to local contractors, or to public authorities, who 
are required to run a minimum service of trains which may 
be increased according to the requirements of the traffic. 
Beyonda certain minimum payment, the contractor is paid 
& pre-arranged percentage of the receipts. 

In this way the National Light Railway Company is able 
to construct lines through districts which, while not pro- 
mising immediate profitable returns, show indications of 
developing into paying undertakings, the result being that 
new districts are opened up, and fresh industries created and 
developed to the benefit of the district in particular, and the 
country in general, 


WHaT CAN BE DoNE IN ENGLAND. 


What has been done on the Continent through this system 
for the benefit of agriculture, can be done here with simi- 
larly beneficial results; hundreds of acres of land in this 
country are at present lying fallow because of the impossi- 
bility of realising a profit on the cultivation, although we 
import dairy produce alone to the extent of 30 millions per 
annum. 

Light railways, by themselves, may not produce the best 
possible results, but in combination with the factory system 
of associated farming, which, first in America, and subse- 
quently on the Contiment, has proved so successful, there is 
no reason why a large portion of the land at present out of 
cultivation should not help to reduce the imports by a con- 
siderable amount. | 

Light railways, on which electricity is the motive power. 
would give considerable advantage to English agriculture 
over the older system on the Continent, where steam is the 
general motive power, as the electrical generating station 
might also comprise the factory where the milk from the 
associated farms could either be sterilised, or made into 
butter and cheese, and the cost of running the machinery 
could be reduced, by employing the men who run the gene- 
rating station also to look after the machinery necessary for 
the treatment of the milk. 

The associated farms could then have power at a cheap 
rate for thrashing, cutting, grinding, or for any other pur- 
pose required, as well as the electric light which is at present 
looked upon as a luxury. 

Attention has already been drawn to the fact that the 
Light Railways Act of 1896 was passed with the intention of 
promoting the interests of agricultural and fishing industries 
in this country. 

With this object in view, the Government offered to 
advance free grants of money, or loans, on certain conditións 
to an extent not exceeding one half the total cost of con- 
struction of the lines. The conditions attached to these 
loans are, however, such ав would not conduce to the suc- 
cessful working of the lines, and could seldom be realised in 
this country. 

The first condition is that a railway company already in 
existence shall construct and work the light railway, and a 
second is that landowners, local authorities, and other 
persons locally interested, shall by free grants of land or 
otherwise give all reasonable assistance and facilities in their 
power for the construction of the railway. 

It is, of course, highly essential that the approval and, if 
possible, the support of the existing main lines of railway be 
secured, but it is neither to their interest, nor to the interest 
of the light railways, that they should construct and work 
them. The methods of working in the two cases are entirely 
different, and itis highly improbable that both could flourish 
under the same management. 

The light railway has a field of ita own, with special aims 
and conditions, which can only be fostered by special 
methods and by people specially interested in, and adapted 
to, that particular class of work. These aims and condi- 
tions are not only not antagonistic to main line enterprise, 
but, on the contrary, are such as to promote the intereste of, 
and increase the traffic on, the main lines. It is only 
necessary to convince the main line authorities of this fact 
and, their approval and support are gained. This is amply 
demonstrated in Belgium with the best results. 

In the second place, State aid for the establishment of 
light lines should not be conditional on landowners giving 
free grants of land. These conditions leave the controlling 
influence in the hands of the landowners, who form but a 
small proportion of the population. The desires of the local 
authorities and the requirements of the people, which should 
be the only sine quá non in order to obtain State aid, may 
be frustrated by people who happen to own the land. 

If landowners do not endeavour to carry out the reforms 
themselves, or to associate with othera for the benefit of the 
people who rent their land, it should be possible to act 
without their assistance or consent. 

To illustrate the effect of the Light Railways Act as it at 
present exists, there is one case in which last year the Light 
Railway Commissioners recommended the Board of Trade to 
authorise the construction of a light line about 12 miles in 
length where the conditions are exactly those to which the 
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Act was intended to apply. A Treasury grant will also be 
forthcoming providing the necessary conditions are satisfied. 
The local authorities are not only anxious to have the line, 
but are willing to advance a considerable sum for its con- 
struction. Some of the smaller landowners are also willing 
to render all the assistance in their power, but the large 
landowners will not give any land for the purpose, nor will 
they sell at agricultural value. Thus a district of about 120 
square miles is still without a railway; the inhabitants 
continue to pay six shillings a ton for cartage of coal and 
other necessaries, the fishermen are often obliged to sell their 
fish for manure instead of food, and cattle have to be taken 
long distances for transport to a market. 

The district is an ideal one for a light railway, the land 
being fertile and rich in minerals, but the action of the 
landowners is keeping it from contributing as it should 
do towards the national welfare. 

The cost of completely equipping a narrow-gauge line for 
12 miles through this district, including generating station, 
would be about £50,000, and if it is considered to serve a 
mile of land on each side of the railway, the 24 square miles 
served being equal to 15,360 acres, the cost of the line would 
be about £3 68. 6d. per acre, or slightly less than 2s. 4d. 
per acre per annum, allowing 34 per cent. interest. This is 
a very small amount when it is considered that in America 
agricultural land has under similar conditions increased in 
value from 58. to £10 and £20 per acre. 

No farmer would object to pay this amount for the extra 
facilities given, and if the landowners would pay one-third of 
the increased values which would be obtained from the 
land to a company to induce them to construct a line, and 
one-third to the local authorities, there would be very few 
districts without a light railway, since then the light 
railway companies would have a direct interest in the 
land being developed in the best possible way, and land- 
owners, shareholders, and local authorities would have a 
common interest in the development of the district. 

If we have to wait for landowners it will be impossible 
to make great progress ; commercial men must be induced to 
enter the field, with all the help the Government can give 
them ; the conditions of labour and earnings will then be so 
assimilated to those in the towns, that agricultural employ- 
ment will be sought after, and the country will benefit by the 
removal of a large proportion of the town population into 
healthier and better surroundings. 

There is à 30 millions per annum trade to work at, with 
sufficient land for the purpose, and all that is required is 
the necessary enterprise in order to produce results equal to 
those of a good manufacturing business. 


ELECTRICAL LEGISLATION AND THE 
INST. E. E. 


(Continued from page 838.) 


Few men are better able to instruct the public upon this 
question than Lieut.-Colonel Crompton, whose evidence is 
of especial value. As one of the pioneers of the industry, a 
manufacturer and contractor, he experienced all the 
difficulties arising from the legislative restrictions and 
obstructions by local authorities, of which such well-deserved 
complaints are made. 

In his statement to the Committee, he speaks from his 
personal experience as a designer, consultant and manu- 
facturer, the history of his own firm being representative of 
the general experience of England's electrical engineeriug. 
He points out the rapidity with which progress was made in 
this country between 1878,!when he started, and 1882, when 
the first Electric Lighting Act came into being. No country 
was in advance of us, on the contrary, the most important 
schemes for town lighting from large central stations were 
prepared, companies were formed, capital provided, and 
although there was much speculative inflation and too 
sanguine ideas afloat as to the possibilities and probabilities 
of electricity supply in the immediate future, they did not 
warrant the handicapping of the industry by such stringent 
conditions as were imposed under the Act. 


апа work out the details of complete projects. 


No doubt the over-speculation and the restrictive legis- 
lation taken together, dried up the flowing tide upon which 
electrical engincering was starting with so fair a prospect ; 
but as Lieut.-Colonel Crompton states, there was no practical 
reason (but for these exceptional reasons) why London should 
not have been supplied by the end of 1884. 

The advantages enjoyed by America, Germany and 
Switzerland in being encouraged, instead of restricted, bv 
legislative enactments and regulations, enabled them to 
forge ahead of us, being able by the use of bare overhead 
copper wires to develop and experiment on the whole arrange- 
ments of electrical network, whereas the restrictions which 
necessitated underground conductors with heavy capital 
expenditure, rendered such facilities in our country 
impossible. And во, as Lieut.-Colonel Crompton describes 
in his most interesting statement, we gave our foreign com- 
petitors a six years’ start of us. 

The creation of the consulting electrical engineer isa 
natural outcome of municipal trading, as the town 
councillor knows nothing of the business upon which he so 
airily embarks with the ratepayers’ money; and Lieut.- 
Colonel Crompton compares this with the practice in otber 
countries where electrical enterprises are carried out by the 
manufacturing engineer’s own staff, who are able to design 
The same 
system, of course, applies in the case of private company 
enterprises, the work not only being better done but a saving 
of 5 per cent. secured on the capital outlay, which isa 
matter of considerable importance—the commission actualiy 
paid in one of the metropolitan boroughs being sufficient to 
put down an installation for the supply of a small town. 

Lieut.-Col. Crompton’s remarks upon the effect of muni- 
cipal monopolies in electricity supply upon the congestion of 
population are very much to the point. He says: “The 
tendency to municipalise all these enterprises has led rather 
towards concentration in towns, and is against distribution 
of the manufacturing population over rural districts 
Towns naturally wish to increase the value of their rateable 
area as much as possible; the decentralising by electric 
transmission is opposed to this.” 

Lieut.-Col. Crompton recommends as a remedy for the 
evils complained of that the Institution should show a 
united front—that they should invite the Board of Trade 
and Parliament to consult them in matters of technical and 
legislative procedure, following upon the Swiss system. The 
difficulty appears to us to lie in securing the “ united front,” 
so long as a section of their members аге so deeply interested 
in fomenting municipal trading. 

Under the examination of Mr. Kingsbury, Lieut.-Col. 
Crompton expressed some strong opinions upon the muni- 
cipal consulting engineer fraternity when he said, *'It was 
a matter of common knowledge that a very large number of 
Junior and ill-educated men are acting as consulting engi- 
neers, and doing our industry a great deal of harm. Men 
who left us as pupils, and who were failures in everything, 
blossom out into consulting engineers, and gradually have a 
large number of towns to do. This is a scandal which 
everybody admits, and yet it cannot be avoided so long as 
thcse towns must employ their own consulting engineers." 

Some interesting evidence was brought out by Mr. 
Campbell Swinton, showing the difficult problems connected 
with municipal trading. The labour question was em- 
phasised by the conversation between Mr. Madgen and Lieut.- 
Colonel Crompton, which we append, as it places the 
argument very clearly before the public :— 


254.—Q. In some cases the policy of the local authorities appears 
to have been dictated with the view to securing direct employ ment 
of the working classes by the loca] authorities, so that the wages 
might be regulated under unnatural conditions, that is to say, the 
representatives of the working classes upon the local councils might 
Lave a hand in regulating the wages of their supporters. 

А. It has undoubtedly had that effect; I do not know whether it 
was intended. It is one cf the things I have not stated in my 
examiration in chief, but I feel very strongly that one of the worst 
effects of municipal trading has been that so much labour has to be 
paid by the municipal authorities who are elected by the very men 
whose wages they have to pay. The result is most disastrous. АП 
over the country you find wages far above the market rate being 
paid by municipal authorities, and the British working man being 
taughtto beidle. It is not confined to our industry alone, but bas 
affected our industry very largely. My firm bas simply thrown 
back and refused to take a hundred thousand pounds' worth of 
contracts given to us within the last year or. 18 months as being the 
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lowest tender, because We Would not subscribe to certain labour 
clauses in those contracts, which, of course, do not occur at all in 
the case of companies or private firms, and are only put in by local 
authorities. The clause I allude to is, that every manufacturer must 
post in a prominent position in his works a notice that he pays the 
trade union rate of wages, and so on. To those who wish to protect 
the working men who are not irade unionists from the trade 
unionists it is rather hard; in fact, it is most illogical and most 
wrong that such things should be permitted, that is to say, that the 
local authorities should throw themselves in with one division, and 
that comprising only one-tenth of the whole body of the labourers 
of the kingdom. 

255.— 0. Has it been your experience in cases such as you mention 
that, while British manufacturing firms have not been able to accept 
the orders owing to the onerous terms of the contract, such orders 
have been sent abroad ? 

A. І cannot say personally. It is absolutely the case that more 
than a hundred thousand pounds’ worth of work I had to give up 
last year, and the year before, for this reason. I do not know 
whether the orders went abroad or not. 

256.—Q. But is it not a fact that when orders for plant for muni- 
cipal purposes go abroad, either to America or Germany, the manu- 
facturers in those countries are outside the sphere of those clauses to 
which you object ? 

А. It is the fact, and it is a very serious handicap to us. 

257.—Q. In effect, would you say, from the point of view of the 
working classes themselves, that the policy which is being followed, 
ostensibly in their behalf, is a very short-sighted one ? 

A, Certainly; the whole policy of limiting output has been very 
disastrous in the past. I think they (the Trade Union leaders) are 
beginning to see things in a better light now, but it must not be 
thought that it is the working classes who wish these clauses; it is 
a few organised bodies of labour who do it, and who number, I 
think, about one-tenth of the whole body of working men. 

258.—Q. But the action of some of these local bodies is supposed 
to be dictated in the interest of labour? | 

A. It is unfortunately the case that many of the local authorities 
treat the trade unions as if they did represent the working classes, 
which they do not. 


The evidence of Alderman W. Ivey, of West Ham, and 
Alderman Pearson, of Bristol, deals with the question from 
the experience of members of local authorities who do not 
agree upon the main question of municipal trading. 

Mr. Ald. Ivey starta with the obvious principle that all 
laws should be framed to encourage and develop our national 
industries, not to restrict them, and logically argues that any 
Act that does not do so should not continue to be operative, 
and he points out with considerable force that the practical 
result of the endeavour of the local authority to protect the 
community from the birth of a new monopoly has been to 
create a much worse condition of things by fostering the 
growth of a monopoly of inaction by exercising its right of 
veto, and so blocking electrical enterprise. 

He alludes to the number of provisional orders granted 
to local authorities, but not worked, and gives the following 
reasons why this is so :— 

1, Want of funds, other demands than electricity having 
а prior claim due to election pledges. 

2. Imperfect knowledge of the subject, business men 
blocking schemes they think will end in failure, but, we may 
add, often unable, by their being in a minority on the 
os to prevent fools rushing in where angels fear to 
tread. 

3. The labour question, which entails additional cost, and 
interferes with ordinary commercial conditions. 

4, Areas chosen not by reason of their value for light- 
ing, but for influencing votes at a pending election. 

He recognises the necessity for adopting the large area of 
distribution system for economical supply, and the impossi- 
bility of local authorities agreeing to work together as joint 
authorities on а comprehensive scheme. Не sees the 
advantage of the great, power schemes carried out regardless 
of local boundaries, in removing the evils of the congested 
districts by facilitating tramways into suburban districts, 
and thinks that 25 years hence all factorics will be compelled 
to adopt electric power as a cure for the smoke nuisance. 

He gives a history of the Corporation electric enterprise 
in his own borough, proving how they succeeded in delaying 
а supply from 1889 to 1899, when a municipal supply was 
commenced, which has been as financially unsuccessful as 
similar undertakings on the part of most other local autho- 
rities. 

Mr. Ivey does not appear to be opposed on principle to 
municipal trading in electricity, and in this respect does not 
adopt the reasons against it put forward in his paper, as he 
would authorise provisional orders to be granted to local 
authorities in the first instance if they are prepared with a 
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counter scheme to the company applying, with a proviso 


that if they do nothing for 12 months, the Board of Trade 
may transfer the provisional order to the company which 
applied in the first instance. 

We doubt if Mr. Alderman Ivey's proposal would be 
practicable. It would be much simpler if the provisional 
orders were automatically revoked at the end of a fixed 
period, which would prevent their being sat upon. 

We must defer dealing with Alderman Pearson’s views 
until next week. 

(To be continued. ) 


— —— à 
PHYSICAL SOCIETY. 


ORDINARY MEETING HELD May 9тн, 1902. 
Prof. S. P. Тномрвом, President, in the Chair. 


Dr. P. E. Saw exhibited a "Simple Electric Micrometer.” Two 
years ago Dr. Shaw described an instrument with which he measured 
very smalllengths by the application of electric contacts, and the 
micrometer shown was a simple form of the original apparatus. A 
screw, fitted with a milled head, turns in a fixed nut, and its lower 
end presses upon the extremity of the long arm of the lever. A 
metal point is attached to the ghort arm, and the distance through 
which it moves, on turning the milled head, can be deduced from a 
knowledge of the pitch of the screw and the ratio between the 
arms of thelever. In using the instrument this point is always 
brought up to a metal surface, and the contact is accurately deter- 
mined by the telephonic arrangement described in connection with 
the original micrometer. Dr. Shaw illustrated the use of the 
instrument for measuring small lengths by describing eight applica- 
tions to ordinary laboratory measurements. 

Mr. R. J. SowrER asked if any special precautions had been 
taken to prevent deformation in the instrument. If not, then it 
was optimistic to assume that one or more multiplying levers could 
be used to measure lengths of the order of a millionth of a mm. 
with any physical accuracy, assuming the multiplication of 
measurement to be according to the Jaw of the lever, as Dr. Shaw 
apparently did. 

Mr. W. Watson said that the variation of the temperature of the air 
would distort the lever and produce errors. Dr. Shaw apparent con- 
sidered the instrument as suitable for laboratory work. If it was 
for students it was unnecessarily elaborate, and if for obtaining 
accurate measurements there were objections and uncertainties which 
should be investigated. A similar form of micrometer had been 
described by Mr. H. C. Russell, and used in the observatory at 
Sydney. 

Mr. J. M. Bann said that as errors would be introduced by varia- 
tions in temperature, it might be advisable to make the instrument 
of a nickel-steel alloy with a small coefficient of expansion. He 
asked if the knife-edges and screws used were good enough to give 
the same reading twice, and said he thought the limit of physical 
accuracy coald be obtained by using a single disc on a screw cali- 
brated throughout its length. He considered ;,;3;;th of an inch 
to be about the limit attainable by such methods. | 

Dr. SHaw, in reply, said that the main justification of the 
apparatus was in the consistency of the results given by it; these 
were excellent, as the tables given in the paper showed. This 
method had been shown to be much more accurate than most of 
thosein general uge. Dr. Shaw knew nothing of the prior publica- 
tion in Australia mentioned by Mr. Watson. Some speakers had 
suggested that uncertain deformation of the levers might occur 
during an experiment and vitiate results; but a new strain implied 
a new stress, and, unless a definite change occurred in the forces of 
the system, we could not suppose a change in deformation. A like 
answer was given to the criticism that the levers might expand 
under heat during measurement. Most of the above supposed evils 
of course existed, but they were of small account. As with every 
good apparatus ever produced, if ordinary and suitable precautions 
be taken, these errors were reduced to a lower order of importance 
and could be neglected. In conclusion, the method had been firmly 
established in University College, Nottingham, and had superseded 
other apparatus. It would no doubt spread and become general. 

Papers on “ Тһе Conservation of Entropy,” by Mr. J. A. Erskine, 
and “ Rational Units of Electro-magnetism,” by Sig. G. Giorgi, were 
postponed, and the Society adjourned until May 23rd. 


False Doctrine.—We take the following from the 
“ Electrical Catechism” of our otherwise admirable contemporary, 
Power :— 

“ (0. 817.— What is the resistance of a filament? 

“ 4.—'The resistance of a 34-watt 16-с.р. lamp for 112 volts is 
precisely J ohm, hot; when cold, the resistance is about 1 ohm." 

This marvellous perversion of Ohm's law is enough to make that 
great scientist turn in his grave. But quite apart from clerical 
errors, surely the most casual glance at the figure obtained should 
have revealed its absurdity. The merest tyro in electrical matters 
knows that the resistance of the ordinary glow lamp is of the order 
of hundreds of ohms. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled „En for si W b vE amouro rA Oo., ae isa 
is olborn, London W.C., and & verpoo whom 
inquiries should be addressed. | к 


10,969. ‘Improvements in electric arc lamps.” VeEnirys, LIMITED, and W. К. 
Ripinos. May 5th. 

10,271. "Improvements in apparatus for automatically supplying electric 
power to operate mechanism in clocks and other inst-uments or machines.” 

. Всотт. ay bth. 

10 802. A portable apparatus capable of being concealed by a door-mat or 


other covering which completes a cirouit of electricity when trodden on." - 


J. LANDON. ay 5th. 
NM iced “Improvements In dynamo-electric machinery." А. H. MipoLEx. 
ay 5th. 

10,342. “Improvements in armature windings ard in the method of produc- 
ing ваше.” T.J.Murrny. Мау 6th. (Complete.) 

10, 869. Improved electric light switch.” J. C. MACALESTER. May 6th. 

10,336. "Improvements in and apparatus for the construction of subways 
and conduits," T. G. GRIBBLE. May 6th. — 

10,887. ** An improved adjustable trolley for electric tramcars and the like.“ 
J. REvyNoLps. May 6th. 

10,414. “Improvements relating to electric measuring instruments," C. 
BEEZ. May 6th. 

10,52. ‘‘ Improvements in wireless telegraphy and means therefor.” J. E. 
Evans-JACKSoN. (De Forest Wireless Telegraph Company, U.S.) May 6th. 
(Comp'ete.) 

10,457. “Improvements in storage batteries." J. REDDING, L. D. LorHROP 
and I. W. Deering. May6th. (Complete.) 

10,459. “Improvements in controllers for electric motors.“ H. J. HADDAN, 
(D. Bergman, Sweden.) May 6th. 

10,460. “Improvements in trolley collectors for traction systems." T. J. 
Моврну. May 6th. | 

10,466. ‘ Electrical appliances for working pile drivers.“ J. Garvie. May 7th. 

10,478. An improved glass globe for use with electric glow lamps.“ G. 
Davis, May 7th. ] 

10,5123. An improved electric conduit.” G. W.Joxks. May "th. 

10,529. “Improvements in or relating to overhead electric trolley traction 
systems.“ J. Watson, May 7th. 

10,582. “Improvements in portable, second or other clectric batteries, 
accumulator plates and the like." L. BRISTOL. ay 7th. (Complete.) 

10,588. “Improvements in or connected with trolleys for use with overbead 
conductors in eleotrio traction.” С. STOLL, Mayth. (Complete.) 

10,546. * Improvements in or connected with electric conductors, and 
attaching devices for lamps or other current takers.” J. G. Lorrain. (H. A. 
Macdonald, France.) May 7th. 
nn “ Improvements in electric lamps of the Nernst type.“ W. R. WYNNE. 

ay8th. 

10,590. ‘Improvements in incandescent electric lamps." G. SwEETSER. 
May 8th. | 

10,594. “Cleats for fastening electric wires or cables in casing or other 
carrying arrangement temporary or otherwise or for permanent fixing to walls, 
ceilings, roofs, and the like." V. W. RiLsvy and Н. W.RowiNc. May 8th. 
(Completo.) 

10,603. “Improvements in switches." W. T. Burser. May 8th. ; 

10,678. “ ирта electrical firing gear for combustible vapour motors.’ 
К. MULLER and К.р. Bowman. May 9th. 

10,695. *" Improvements in or connected with attaching metallic connections 
о ep lates of electric batteries." Ј, С. FULLER, G. FULLER and D. FULLER. 

ay 9th. | 
ME ‘Improvements in incandescent electric lamp fittings." A. A. GUEST. 

ay [1 б ^ 

10,710. Improved switchboard for effecting telephonic interoc mmunica- 
tion.“ J.YovNc. May 9th. 

10,788. ‘Improvements in automatic electric regulating or controlling 
devices or systems,” W. STOCKMEYER. May 9th. 

10,755. "Improvements in electrical switches." J. Н. Tucker. May 10th. 

10,758. “ The speedy trolley wire catcher for electric tramway cars.” A. E. 
BAlLE V. May 10th. 

10,788. “Improvements in or In connection with wireless telegraphy for sig- 
nrlling between stations, either fixed or moving.” C. E. Wisner. May 10th. 

10,800. Improvements in electrostatic instruments," В. Z. DE FERRANTI. 
May 10th. 

10,811. ''Rotary carbons for electric arc lamps." A. E. CARTER., May 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 829, High Holborn, W. O., and at Liverpool, price, post free, 9d 
(in stamps), ; 


8,204. ''imprevoments іа towing systems fer eanais.” Р. M. Justios. 
(Columbia asd Eleotrio Vehielo Company, U.S.A.) Dated March 19th, 1900. 
Relates to a system of electric traction on canals in which the current is 
supplied from the vessel to the tractor-vehicle, which may run on rails or may 
be a road locomotive. An arrangement is shown in which the current is 
supplied by a storage battery, but it may be generated by adynamo. The 
engine driving the dynamo may also be used to drive a screw by which the 
vessel is propelled in wide expanses of water, or in reaches where the wash is 
not liable to cause damage to the banks. The current is conveyed to the 
locomotive by wires, which may be incorporated in the tow-rope, or may be 
separate. When separate, they are carried by poles, to allow of one vessel 
passing another. A winch is fitted on the pole by which the wires may be 
slackened out or drawn taut. 


6,283. ''improvemonts in lead presses for making plates tor olectrio accumu- 
lators and tho liko.” W. P. Thompson. Dated March 20th, 1900. Relates to a 
roller press or mill for forming ribs or ridges on lead plates. 1 claim. 


6,321. "movente in plates for storage batteries." Н. J. Haddan, C. A. 
Lindstrom, J. Mewitt and T. Hewitt. Dated March 20th, 1900. An improved 
method. Relates to a grid for holding the active material in place in such a 
manner that the active material is continuous from the top to the bottom of 
ihe plate. 8 claims. 


5,356. “Improvements la or relating te eleotrio cables." В. K. Gray. 
Dated March 21st, 1900. Single or multiple cored cables have such cores 
insulated with alternate layers of hard (gutta-percha) and soft or semi-plastic 
(india-rubber compounds) insulating material. The hard layers are pro- 


vided with longitudinal ribs. Two or more of the combined layers may be 
employed together with an external Iayer and taping. 


5,382. “improvements in -hy-step printing telegraph " LM. 
Casella. Dated March 21st, 1900" rinting TEGERE in which the type-whee! :: 
rotated by means of alternating impulses acting on a polarised relay, and tre 
реа в effected by means of a prolonged impulse acting on a slow prinzir; 
magne | 

5,387. “ improvements in ratus fer wireless telegraphy.” G. Mareenl. Dated 
March 21st, 1900. Relates to improvements in systems of wireless telegraphy, 
such as described in Specifications No. 12,099, a.D. 1896; No. 29,906, A.D. 1997: Ns. 
12,825 and 12,396, д.р. 1898; and Nos. 6,982 and 25,186, a.D. 1899. The serial n- 
ductors are соп structed as two concentric surfaces, or as two parallel wire:, 
one of which is connected to earth, and both are attached to the oscillator at 
the transmitting station, or to an induction coil at the receiving statica. 
Impedances are included in the circuits as shown for syntonising, the trar.:- 
mitting impedance being capable of great variation for syntonising with any 
particular receiver of the system, 


5,389. “improvements in and connected with electrically railway 
sipuais." J. Shosoraft and C. C. Gardiner. Dated March Stet, 1900. pod erre 
&., signals; signalling and communicating between trains;  contac:s 
шесе: Relates to electric mechanism for operating railway semaphcre 
signals, 


5,393. ‘‘ improvements in poles and standards fer elestrie traction." R. Р. 
Strachan. Dated March 21st, 1900. Relates to electric railways and tramwars 
with overhead conductors. The springs for holding up the pole are placed wit! in 
the standard above or below the bearings between a fixed standard and its rotary 
head. A tubular rod is pivoted to the pole socket, and carries an adjustable collar 
for the spring to bear upon with or without swivelling connections; through this 
tube a conductor is led. Thepole socket may be pivoted to the head, or it may 
have a sliding pivotal connection by which the leverage is varied as the pc.e 
descends. The cap at the top of the standard may be pivoted on the axis of the 
pole or otherwise, and the top of the swivelling head is and provided 
with a drainage hole to kecp out water. Ribs are also made on the pole socaet 
for the same purpose. 


5,394. “An improved methed of insula electrical conductors.” Терри. 
Dated March 218, 1900. Conductors negra оо with alternate layers of гоз- 
hydroscopio and stiffening materials. The non-hydroscopic materials includ: 
gutta-percha, india-rubber, parafin wax, asphaltum, ceresin, &c., and the 
stiffening materials inolude paper, yarn, asbestos, vulcanised rubber, &c. 
These may be treated in various ways, such as impregnating. Insulate) 
conductors may be enclosed in separate lead sheaths, or conductors may 
be arranged in various ways and enclosed іп a common sheathing. Before 
sheathing, the coated conductors may be dried, and impregnated with 
ozokerit, ceresin, wax, paraffin wax, Venetian turpentine, oils, resin, and the 


like. 1 claim. 

498. A proccss for depositing pare tin electrolysis." Е. Quintaines. 
Dated March abra, 1900. For obtaining pure du from any source, the electro 
lyte used consists of a stannic salt dissolved in a strong solution of an 
ammoniacal salt, such asammonium obloride. 1 claim. 


6,628. ''improvements in electric aecumulat rs.“ L. башы. Dated March 
98га, 1900. The battery consists of a number of trays, all of which, excepi: the 
top and bottom trays, have compartments for active material of oppose 

arities formed on each side of its base. The compartments are formed >y 
ntersecting ribs, and the active material on the lower side of the base is E. d 
in place by а finely-perforated plate. The upper and lower trays have each 
only one set of compartments for active material of one polarity. The ribs os 
the upper and lower surface of each tray are coincident, and are enlarged st 
their point of intersection, at which place they may be brought into more 
iatimate contact with each other by fusible metal which is poured into dovetail 
recesses contained in them. The trays are separated from each other by grii: 
of glass, the bars of which are coincident with the ribs of the electrodes. Each 
tray is filled with electrolyte up to acertain level. 4 claims. 


6,661. ‘‘ Transformer of alternating late continuous currents of equal or difiereet 
tension." R.R and d. Faget. Dated March 24th, 1900. Relates to apparatu: 
for converting alternating into direct current of equal or different tension, o: 
vice vered. A transformer is shown for tri-phase currents. The primary cr: 
ате mounted upon the outer of two concentric cores, a secondary being mounted 
upon the inner core. The coil is connected to the sections of a commutator over 
which brushes rotate synchronously with the revolving field produced. The 
brushes are rotated by means of electro-magnets suitably mounted within the 
field. There are brushes for collecting the continuous current. The coils may 
be wound in drum or in ring winding, and may produce bi- or multi- polar 
arrangements. A construction of machine for carrying out the method indi- 
cated above is described in Specification No. 5,562, д.р. 1900. 4 claims. 


6,662. ''imprevemente in apparatus for transforming sagte and ere 
current iato oontinnous currents and iavorsely." К. Reuge and G. Faget. ted 
March 34th, 1900. Relates to apparatus for converting or transferring alr- 
nating into direct current, and rice versa. EA le underlying the inventic: 
is described in Specification No. 5,561, a.D. 1900. The apparatus comprises two 
parts :—(1) The fixed part, consisting of the fixed primary and secondary coci:s, 
and (2) a movable part for rotating the brushes over the commutator to кі. 
the secondary coils are connected. 5 claims. 


5,068. “improvements in or connected with olectric storage batteries." W.P. 
Thompson. (Communicated. Dated March 94th, 1900, Relates to batters 
adapted to traction requirements. 28 claims. 


6,686. ‘improvements relating to the measurement of electric and energy 
(а three-phase altornating ourrent and power.” К. Arno. Dated March 24th, 10 
Power is measured on а symmetrically - loaded three - phase alternat:=3 
current system by an induction wattmeter or motor meter, the current coil с! 
which is inserted in one main, while the pressure between the second mac 
and a point on the load between the third main and a neutral connection. suc. 
that the lag of the current in the pressure coil due to its inductance is increase 
to 90° behind the current in the first main, on а non-inductiveload. The ccr 
ncction may be obtained on a three-phase inductance connected between t&« 
mains, The system may be inductively loaded, 2 claims. 


6,693. ‘“‘improvemoats in electricity meters.” A. Wright. Dated March 24:7. 
1900. Relates to quantity meters. ore icularly to mercury voltameter, 
such as are described in Specification No, 2,222, д.р, 1900, are provided witb 
various improvements. | 


6,649. ''improvements in and relatiag to tel ю a tus.” 8. A. Brows 
and J. A. L. Hearlove. Dated March 26th, 1900. Relates to arrangements 
especially for submarine working by duplex and other systems. The relay, suci 
as described in Specification No. 1,434, a.D. 1899, are preferable coupled up іу 
means ої insulating springs, to а second heavy damping coil, which may be 
double-wound and arranged in the relay circuits во as to emphasise the simal 
currents otherwise distorted by the charging of the condenser. The relay cots 
may be arranged to oppose or strengthen the motion of the main coil, and mas 
be supplied with current from the relay circuit, the cable, or from an ind:- 
pendent source. In the case of duplex working, the cable and artificial iire 
arc bridged by a coil mounted on an iron core, and forming the primary о! a 
transformer of which the secondaty bridges the receiver, the transmitter being 
connected to the middle point of the primary. Multiple-point switcbes are pre- 
vided for varying the points of connection of the circuits, to obtain balancing. 
with means also for adding extra resistance to the primary.  Hesistances sre 
also bridged in between the cable and receiver and artificial line and гесе ег. 
In the case of resistances being employed to shunt the condensers, the Fr> 
visional Specification refers to connecting the relay tongue to its coil bya yud 
connection, by magnetic arrangements, or by frictional mountings adjusted by 
mechanical or electrical oscillating devices. 1 claim. 


5,767. Improved construction of earrier for globes er glasses of cleotric, e 
oil lamps.” Е. Stanley. Dated March 27th, 1900. In "re gas, and oi! PIS 
the entrance of water or liquid is prevented by clamping the tlange of the 
globe, between india-rubber or asbestos washers, the globe being secured ts 
semi-circular jaws which are pivoted to the body, and are clamped by a screw 
pau through slots in the thioned ends of the jaws. When the invention із 
applied to upright, instead of to pendant lamps, the body is formed with an 
internal flange to intercept liquid. 2 claims. | 
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No. 1,279. 


LEGAL POSITION OF A TRADE 
UNION. 


THE 


IN a recent issue we dealt at some length with the alterations 
made in the law affecting Trades Unions, by the Taff Vale 
Railway case. For that purpose we drew attention to some 
of the instances where damages have been recovered by 
workmen who were kept out or deprived of employ- 
ment by the illegal acts of Trades Union officials ; but we 
made particular comment upon one case which went to show 
that the Union cannot in all cases be held responsible in 
damages for the act of an official. A study of these cascs 
might have aided the discussion anent Trades Unions which 
took place in the House of Commons on May 15th. 
On that day Mr. Beaumont moved that legislation 
was necessary to place the Unions in the position which 
they were intended to occupy by the Act of 1871. He and 
his supporters bitterly complained that the rights and 
privileges of these bodies have been seriously impaired by 
judge made law ; that there is one law of conspiracy for the 
master and another for the servant; and that, unless 
measures are taken to limit the liability of a Trade Union 

funds set apart for the orphan and the widow may be drawn 
upon to make good the damage occasioned by the wrongful 
and unauthorised acts of irresponsible members. So many 
fallacies underlie these statements of law and fact, that there 
is a difficulty in setting them out in small compass. Never- 
theless, with the assistance of our leading article in last. week’s 
issue, it is possible even for the non-legal mind to see that 
the case for the trades unionists has been grossly exaggerated. 
In the first place, it is wrong to say that the judges have 
altered the law. Their function is to interpret statutes, not 
to lay down new principles ; and if the Unions have escaped 
for more than 30 years from the consequences of unlawful 
picketing, their feeling towards the judiciary should be one 
of gratitude. But in what respect do the Unions contend 
that their rights and privileges have been impaired? They 
complain that the peculiar form of persuasion known as 
* peaceful picketing ” has been-declared illegal; but it is a 
notable fact that few advocates of trades unionism are bold 
enough to try and defend the methods which were adopted in 
certain cases since the Taff Vale Railway dispute. Such methods 
involved in one case the driving of an unfortunate artisan 
from factory to factory all over the kingdom, until he and his 


family were well-nigh starved, and ultimately led to a verdict 


against the Union at the hands of a jury. It is astounding 
that anyone can be found to advocate an alteration in 
English jurisprudence which would bring such conduct 
within the law. It is also said—we suppose by persons who 
have never looked at the statutes relating to Trades Unions 
—that recent changes in the law place masters and men 
upon a different footing in so far as the law of conspiracy 
is concerned. It is sufficient to point out (1) that the 
definition of a Trade Union includes a combination of 


masters as well as a combination of men; and (2) that the 
D 
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principles во clearly enunciated by the House of Lords are 
not aimed solely at trades unionists, but against all persons 
who conspire together to interfere with freedom of contract, 
and to restrain trade by unlawful means. Thus, if it could 
be shown that а combination of employers was formed to 
boycott some particular man and so prevent him obtaining 
employment, it. is submitted that assuming the combination 
was capable of being sued, a successful action might be 
brought. 
unionism complain’ that their sick funds may be attacked. 
The remedy is obvious, and it lies within their reach if they 
only choose to grasp it. We refer, of course, to the severance 
of sick and strike funds, As was pointed out in the course 
of our last article, every Union has persistently refused to 
adopt this course. Another plea ad misericordiam remains 
to be noticed. It is said that the acts of an irresponsible 
member may mulct the Union in heavy damages. All who 
have read a recent judgment of Mr. Justice Walton in 
a Trade Union case tried at the Manchester Assizes, will 
appreciate the falsity of this assertion. There an action was 
brought against & Union and their general secretary jointly. 
Judgment was entered against the secretary in his private 
capacity, but the learned judge held that although he was 
authorised to do many acts on account and in the interest of 
the Union, his implied authority could not be held to extend 
to the committal of unlawful acta. In the light of this 
ruling how can it be argued that the acts of an independent 
member are a standing menace to the Union funds ? 


Nitrogen THE Atmospheric Product Company, of 
(гош Niagara Falls, has been incorporated with 
the Atmosphere. à capital stock of $1,000,000. The 
directors named are C. S. Bradley, W. E. Knight, W. F. 
Crawford, H. E. Knight, D. J. Newland, C. von Gruever 
and W. P. Hammond, all of New York City. The com- 
pany, it is stated, has succeeded in the fixation of nitrogen, 
taking the atmosphere as the raw material. When Lord 
Kelvin was recently in the States, he spent half a day in the 
experimental quarters of this company at Niagara Falls, 
and witnessed the success accomplished. Не is said to have 
stated that it was the most remarkable thing he had seen 
during his visit; he was deeply interested, and it has been 
intimated that one of the main objects of his going to 
America on this third visit was to examine into the claims 
made by the men at the head of this company, which was 
incorporated while he was in America; in fact, just after he 
had witnessed the success of the process. 

While the Atmospheric Product Company will erect its 
first factory at Niagara Falls, only a single commercial 
uuit is in operation now. The fixation of nitrogen on a 
commercial scale has long been a subject of research in the 
scientific field. In 1785 Priestley discovered that when an 
electric spark was discharged, the air immediately surround- 
ing underwent a chemical change, and later the experiments 
of Cavendish agreed with the findings of Priestley. Since 
then the problem has attracted much attention—our readers 
will remember Prof. Crookes's B.A. Presidential address in 
1898—and now we are told that the fixation of nitrogen is 
an accomplished fact. 

In the experimental station at Niagara a chamber about 
10 feet high is used, and through this, cool, dried air is led. 
This air is made to pass through a region where electric 
arcs of small current and high pressure are discharging, and 
it is about these arcs that the chemical change in the atmo. 


Last, but not least, the advocates of trade 


sphere takes place, giving rise to brownish red gaseous gub- 
stances, oxides of nitrogen. From the chamber the air is 
led to an absorption tower, where it is brought in contact 
with any substance of which a nitrate is desired. It 
is stated that by leading the gas through pure water, pure 
nitric acid results, and if it is led into. contact with caustic 
potash it forms saltpetre. In contact with caustic soda 
it becomes Chili saltpetre. With scores of substances it 
forms salts of great value in a thousand ways and to а 
thousand arts. It is said that the company hope soon to see 
starch manufactured in their laboratory. When this is done 
the result becomes of value to the food products of the 
world, and it is already prophesied that the company’s pro- 
duct will, when used as a fertiliser, have а material influence 
on the future wheat crop of the world. 


Duties of IN the case of Rattee v. The Norwich 
Tramway Companies. Electric Tramway Company, which was 
heard in the Court of Appeal on April 29th, and which was 
duly reported in these columns in our issue of May ‘2nd, an 
attempt was made to limit the liability of an electric tram- 
way in a way which the most fiery advocate of electric 
traction can hardly support. An action was brought by the 
owner of a horse and trap to recover damages for injuries 
alleged to have been caused by the negligence of the defend- 
ants or their servants. It was contended on the part of the 
defendants “that there was no duty cast upon their driver 
to stop the tramcar or to slow down on approaching the 
trap, a8 the tramway was being worked under statutory 
powers.” Lord Justice Vaughan-Williams disposed of this 
argument in the following words :— What is authorised is 
the use of tramways on the highway іп a proper manner and 
taking proper care. Here, although the tram- 
way company’s Act authorised them to do what otherwise 
would have been a nuisance, it does not free them from the 
obligation to make a proper use of their powers.“ Attempts 
to escape liability, when founded upon argumenta of this 
kind, do much to discredit electric tramway service. While 
meeting the needs of their multitudinous passengers, those 
who have the control of electric tramway systems must not 
forget to remind their drivers to respect the rights of other 
liege subjects on the highway. 


For reactionary and pernicious ten- 
dencies, a leading article published last 
week by one of our contemporaries, on the subject of electric 
traction, would be hard to beat. The writer “presumes,” to 
use his own word, that the early tramway companies 
obtained their Parliamentary powers by virtue of the 
absence of opposition, and established precedente which 
enabled wealthy promoters to do practically what they 
would, until the “ poor, long-suffering public" was dis- 
covered, and tramway work “rendered almost impossible by 
limitation of time of ownership.” But who benefits by the 
services of the tramways? If not the public, who then? 
Doubtless the promoters sometimes made a profit, to which 
they had a just right, asa reward for their enterprise and the 
risk of their capital—but in point of fact, too often the 
profits were nil, in which case absolutely the only persons to 
profit were “the long-suffering public ! " 

Proceeding to point out that tramway traction interferes 
with the general use of the streets, and ignoring the fact 
that the tramcars are a means by which the public make 
use of the streets, the leader-writer argues that tramways 
should be constructed on their own ground, unless they are 
guiltless of interference with traffic. Where, we would ask, 
is it possible to carry out this extraordinary notion in 
modern cities ? and how is the network of public streeta to 
he crossed by the private tramways? Overhead, or under- 
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ground ? How many tramways would be constructed under 
such conditions? To judge by the eagerness which the 
public authorities are manifesting to get posseesion of the 
tramways, and to construct new ones, the public is not in 
agreement with this writer. He goes on to complain of the 
proposal to construct tramways along the Thames Embank- 
ment, which is “ not at present seriously overcrowded " 
(apparently he would prefer them to be laid only in crowded 
thoroughfares), and suggests that the scheme is really 
intended as & means to obtain future powers to cross the 
bridges. We dispute the inutility of the present scheme; 
but if it leads to what our contemporary fears, we shall be 
only too pleased. Lieut.-Colonel Crompton’s extravagant 
assertion, to the effect that tramways are about the worst 
means of transport of passengers, is solemnly quoted. We 
maintain that, compared with electric lighting, which only 
benefits a fraction of the community, electric tramways are 
far more useful to the general public, and we earnestly 


deprecate the utterance of such antiquated and misleading 
statements. 


Much has been written and much re- 
mains to tell of the subject of standardi- 
sition. In America there are some excellent habits. Thus 
there is a Master Carbuilders’ Association, at the meetings 
of which the design of standard parts of cars and trucks 
is discussed, and standards are fixed upon. This is but 
one example of how things are standardised. Let us look 
at the subject in view of what can be done in any trivial 
article in use in Great Britain. We shall take the item 
of overhead material for electrical tramway work. The 
large extension of overhead work in America has brought 
American overhcud material into considerable use here, 
and all our overhead material is practically modelled on 
the types evolved in America; there are now numerous 
makers of ears, pull-offs, strains and the other brass work 
wih which we are all familiar. There is not much 
amiss with the patterns evolved in American practice, and 
these patterns are made on this side too, sometimes in a 
quality superior to the American stuff, at other times in 
a quality much worse. We have seen both varieties, Now, 
it i8 a fact, that makers of this overhead material, brought 
down as it is to staudard forms, cannot make to stock 
owing to the differences in trivial detail demanded by 
local engineers. This ought not to be the case. Two or 
three lengths of ear are ample for all purposes, and, given 
good material, no engineer ought to expect to have such 
trivial details specially made to suit him. We recently 
heard of 12 heavy castings being refused by a Westminster 
engineer because of some small difference in form. The 
difference was so trivial that the unfortunate contractor 
had not, as he said, the cheek even to pass on the com- 
plaint to the firm who sold him the article, and his profit 
disappeared. Another firm stated that they never had 
made any profit when they had done work under a certain 
Westminster engineer. Has not the time arrived for con- 
tractors to form an association to protect themselves 
against the vagaries of Westminster, publishing the fullest 
information of all unreasonable demands, and refusing to 
tender for such work as is subject to needless variations ? 
he worst is that these crude efforts involve special 
manufacture, new patterns and delays, and that the 
unfortunate contractor, who could do a better job in quick 
ume with the best and most improved type of material, is 
run into the risks of penalty and forced to produce an anti- 
(uated piece of work with materials made on old patterns not 
Properly suited to the work. Indeed, some engineers get run 
S а Corner with their vexatious and impossible demands, and 
“Ing unable to get what they want in time, they then order 
= from America absolutely without inspection or speci- 
m and they get, of course, a cheap article of poor 
urability, Then we hear of it in the press, but the daily 
Press never knows the full reason. 


Made to Standard. 


INFLUENCE OF TEMPERATURE ON THE 
CAPACITY OF ACCUMULATORS. 


By W. HIBBERT. 


CONTINENTAL workers have recently given much attention to 
the question of a temperature variation in the capacity of 
accumulators. Schoop (Electro. Zeits., 19, р. 858, 1901), 
Heim (El. Zeit., 22, p. 811), and Liagre (Eclair. Electr., 
29, 149), have each discussed extensive series of experiments 
made by themselves, They confirm the resulta obtained by 
Dr. Gladstone and the present writer in 1892 (Jour. Elec. 
Engrs.), that a rise in temperature causes a marked increase 
in capacity. It may be interesting to give some of the 
figures obtained by the Continental workers. The use of 
accumulators is extending, and the many engineers who are 
brought in contact with them will find suggestive help in the 
results. For example, Liagre points out that, although it 
was shown nine years ago that a large increase of capacity 
occurs at higher temperatures, no one thinks of mentioning 
the temperature for which the capacity of & cell is quoted. 
It would be quite easy in testing a cell, say, at 95? C. 
(= 77° F., а summer temperature) to obtain a capacity 
more than 20 per cent. higher than at 15? C. (= 59? F.). 
Heim found the increase in capacity equal to 3 per cent. per 
degree, using Hagen Company's cella of two types, a figure 
much like that obtained by Gladstone and Hibbert. This 
is a very high rate of increase, and it is evident that, where 
it holds good, a few degrees difference in temperature will 
make a deciding difference in capacity. But Liagre, who seems 
to have worked most systematically, shows that the percentage 
increase in capacity depends on the discharge rate, and 
increases with it. He obtained 2:7 ampere-hours extra for 
each degree Centigrade rise of temperature. As this was 
true at all discharge rates, it was a higher percentage of the 
whole discharge with strong currents than with weaker ones, 
seeing that the capacity is lower with the former. 

Heim’s figures for five large cells, working at a three- 
hour rate, are represented in the following short table :— 


Ampere-hours. 
Temp. Amperes Charge. Discharge. Efficiency. 
12° 140 437 386 0°88 
45:9 140 896 735 0:82 


This indicates an increased capacity of 100 per cent. The 
changes of potential difference during charge and discharge 
are shown in figs. 1 and 2, the data referring to a smaller сеп 


* Volts 


Hours 
Discharge at 32 amperes. 


Fig. 1. 


discharging at 20 amperes. The charging volts do not rise so 
high at the higher temperature, and are a little higher during 
discharge. In consequence of this the energy efficiency is 
not so much affected as the quantity efficiency. 

There are some other observations which ought to be 
mentioned. At high temperatures the acid density 
diminished in a greater degree than at low. By charging at 
a lower, and discharging at a higher temperature, a greater 
number of ampere-hours could be got out of a cell than were 
putin. Or a discharged cell could, by warming, be made to 
yield a further discharge. 

All these results are easily explained by the theory which 
ascribes the varying E.M.F. to the varying strength of acid 
in the pores of the active material. At the higher tem- 
peratures the acid diffuses in or out of the pores the more 
quickly. Hence, it can more quickly replenish the spent 
acid during discharge and so keep up the E.M.F. . Similarly 
strong acid can more quickly diffuse out during charge, and 
the E.M.F. never rises во high. At the ordinary tempera- 
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tures bhe diffusion rate is too slow to keep up the acid 
strength when about half or one-third of the active material 
has been changed to sulphate, owing to the partial clogging 
of the pores. But at higher temperatures the diffusion rate 
is able to keep up a sufficient acid strength in the pores till 
a much greater degree of clogging has occurred. 

It is, therefore, evident that with quite a moderate 
increase in the temperature of the accumulator room, a 
largely increased capacity may be looked for, and it becomes 
important to ask whether engineers ought to utilise their 
waste heat in that direction. Heim thinks they ought. He 
imagines that if a rise of temperature injures the plates, the 
injury will not be serious. He, therefore, advises that 


~ A Volts 


Tests at 32 amperes 


Fia. 2. 


engineers can temporarily increase the capacity of their cells 
by warming. If their experience proves this to be injurious, 
he would still adopt it for emergencies when a specially 
heavy. discharge is required. Heim excludes tramway cells 
from this treatment, because they already experience exces- 
sive discharges. 


Now if these opinions of Heim’s stood alone, they might 
But he candidly states that 


influence many users of cells. 
the Hagen Company do not agree with him. Their experi- 
ence is that accumulators which happen to work in warm 
stations are injured by the high temperature. 
would be to the company's advantage if they could obtain 
the higher capacity due to higher temperature. But they 
cannot resist the evidence of experience. 


Nor are we dependent on that experience. In our 189? 


paper Dr. Gladstone and I not only showed that capacity 
could be increased 40 or 50 per cent. by warming, but 
pointed out that “the increased temperature would increase 
local action, ‘and the (direct) chemical action of the acid 
Here were two definite objections 
to warming: local action on the positive plate, direct 
Our results explain the 
diminished ampere-hour efficiency found by Heim, and also 
the cause of the injury of which the Hagen Company 


upon the spongy lead.” 


sulphating of the negative. 


speaks, 


These objections are reinforced by plenty of evidence con- 


tained in the records of the past. "Thus Planté pointed ont 
that elevation of temperature facilitated the formation of his 
cell (Compt. Rendus, August, 1882), and (Gladstone and 
Tribe proved that this increase arose from increased local 
action. In their little book on secondary batteries (1883) 
they describe a large though variable augmentation of local 
action between 11? and 50? C. In one case the corrosion 
was nearly three times as great at the higher temperature. 
These data will explain why Dr. Gladstone and I em- 


phasised the danger in 1892. Yet we did not reject the 
possibility of getting some of the advantage due to higher 


temperature. "We pointed out that the increased action on 
both plates might be counteracted * by & reduction in the 
strength of the acid, but we have not tested at what tem- 
perature and with what strength the advantage is a maxi- 
mum." (Jour. Elec. Enyrs., 1892, p. 31). 


Each maker might well work towards finding these values 
Unfortunately, the work is not 
easy. Yet till this and similar work has been done, the 


for his own type of cells. 


Manifestly it 


making and using of accumulators will stand on a different 
basis from that employed in the design of dynamos and 
engines. 

The reader acquainted with the history of theories of 
E. M. F. for the accumulator, will find that this work on the 
temperature capacity coefficient sheds considerable light on 
some and proves conclusively the unreliability of others. 


REFUSE DESTRUCTION: ITS SANITARY 
AND ITS STEAM RAISING ASPECTS. 


By FRANK BROADBENT, M.LE.E. 


THIS is a sanitary question, a point that is apt to be lost 
sight of by those who try to see in the destruction of refuse 
only a means of raising steam. It cannot too strongly be 
insisted that the sole object of a refuse destructor is /о 
destroy refuse. The destruction must be absolute, and, in 
the process, neither harmful nor objectionable fumes must 
be given off into the atmosphere. 

It is strange that the scientific side of the sanitary dis- 
posal of refuse, has, until recently, received so little atten- 
tion. It is, indeed, paradoxical in an age when extreme 
—almost absurd—precautions against infection are taken; 
when we are told that kisses should not be exchanged except 
through an antiseptic veil; that it is not safe to correspond 
otherwise than by telegraph; when everything we eat or 
wear must be sterilised or disinfected; when one is afraid to 
accept a railway ticket that has not been fumigated, and so 
on, that refuse of the most pestilential kind is permitted to 
be “ tipped ” in any hole or corner, hollows in land filled 
up with it in order to make “ desirable building plots,” or it 
is emptied into the rivers in our chief cities, and into the sea 
at our most fashionable and **salubrious ! " watering places. 

Punch might well decline sea bathing because he had “по 
taste for sewage, diluted though it be.” Any incipient 
taste of this depraved kind would be effectually corrected by 
u trip up certain portions of the Clyde during the summer 
months, or a visit, say, to St. Malo Harbour when the tide 
is out. 

Tt is now beginning to be recognised that the only sanitary 
method of disposing of refuse is by burning, and by burning 
is meant, what is generally associated with the word crema- 
tion, or incineration. It is possible that the sentimental 
objection to the cremation of human bodies may be one of 
the causes which have retarded the development of crematory 
destruction for other forms of refuse. The cremation of 
victims to plague, small-pox, or other virulent disease is not 
yet looked upon as necessary in the interests of sanitation, 
although it is admittedly advisable to burn contaminated 
clothing, bedding, and the like. 

A glance into the history of the origin of epidemics shows 
what very grave risks are run by merely burying the victims. 
It is generally recognised that the great fire of 1666 was 
one of the best. things that could have happened to London, 
destroying, as it did, many of the infected localities visited 
by the terrible plague of 1665. Beneficial as was this fire, 
it was powerless against the germs lying dormant in the 
graveyards, and almost 200 years later these germs were re- 
vivified by the excavation made for sewers, in the site of the 
old burial ground, with the result that the virulence of the 
cholera which visited London in 1854 was considerably 
enhanced, if not actually started. 

The plague which visited Madeira early in the 19th 
century was due to the disturbance of the ground in which, 
300 years before, plague victims were interred. 

The outbreak of plague in Egypt in 1823 was traced to 
the opening of a disused burial ground, near Cairo, and in 
1843 the town of Minchinhampton was nearly decimated, 
owing to some superfluous soil from a graveyard being used 
in gardens as manure. 

Such facts as these, in view of the prevailing small-pos 
visitation, are sufficiently alarming to suggest the question a3 
to why cremation is not more general, The subject is not a 
new one, and in this, as in other matters, the ancients were 
ahead of us. As far back as recorded history carries us, the 
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burning of the dead was practised by the Scythians, 
Phrygians, North American Indians, and later by the Greeks ; 
and this, for sanitary, not religions, reasons. 

About 100 в.с., the practice was common, and was 
subsequently adopted by the Romans, becoming general to- 
wards the close of the republic. Although no religious rite 
was involved, yet its disuse in Europe was brought about by 
the Christians living about the end of the fourth century, 
and it is only in recent years that, any serious attempt has 
been made to revive the custom. 

This reference to the cremation of human bodies is some- 
what outside the scope of the present article, but the 
instances cited will, it is hoped, emphasise the fact that the 
burying or drowning of dead or decayed matter, be it, refuse 
or sewage, fevered swine or cattle, is not to dispose of it 
finally, for, as has been shown, disease germs шау remain in 
it in a state of suspended animation for hundreds of years, 
only awaiting a resurrection at the point of the boring tool 
or the spade of the navvy. 

It is not generally realised how dangerous is the practice 
of tipping ordinary refuse, including filth and decaying 
matter of all kinds, in heaps upon land that may be subse- 
quently used for building purposes or for public spaces. Ав 
was pointed out in 1896 by Mr. E. Magennis, the gases 


rising up from such matter into dwelling houses, engender . 


such diseases as typhoid, cholera, yellow fever, dysentery, 
rheumatism, &c. 

Two years ago there was an outcry in Dublin against the 
Corporation for depositing refuse in a field which was within 
100 yards of dwelling houses. The stuff consisted of ash- 
pit refuse, market sweepings, including rotten fish, fragments 
of carcases of poultry, and other animals, including dogs 
and cats. The stench was indescribubly awful, and ladies 
half a mile away used their handkerchiefs to protect them- 
selves from it. This is only one instance of many that 
unfortunately might be cited. Even in hospitals refuse is 
largely dealt with in the same insanitary way, although in 
cases of small-pox or other virnlent disease, the bedding and 
clothing of the patients are generally burnt. This practice 
has probably grown from the custom established by Moses 
to check the spread of the plague of leprosy. 

It may be considered almost a form of affectation to refer 
to Moses ав a pioneer in matters of sanitation ; it is never- 
theless on record that among many other sanitary laws, he 
framed special regulations as to the burning by fire of 
infected wearing apparel. 

It is only within the last 30 years or so that the destruc- 
tion of town's refuse by burning has been seriously attempted. 
Burning is rather too strong a word to apply to the process 
obtaining in some of the early forms of furnaces. "The stuff 
was, for the most part, merely stewed or cooked on a fire, 
the gases passing direct from the grate to the chimney, and 
thence into the open air, where the escaping germs or 
microbes, instead of being rendered harmless, were probably 
just warmed up to their work. 

Nothwithstanding the high chimneys used, the smells 
from some of the early forms of destructor were most 
offensive, causing both complaints and protests from neigh- 
bouring residente. In one town the authorities were forced 
to buy up the surrounding property in order to stop the 
complaints. 

The temperature of the furnaces used in those duys was 
from 500° Е. to 800° F., whereas, according to scientific 
authorities, a temperature of at least 1,250? F. is needed to 
render the gases and residuals innocuous. 

The “Jones fume cremator," designed by Mr. Charles 
Jones, one of the pioneers in refuse destruction, formed a 
link or stepping stone between the low temperature natural 
draught furnaces in vogue in the cighties, and the modern 
high temperature forced draught furnaces, as designed by 
Meldrum, Horsfall, and others. 

The “ Fume cremator," consisting of an independent 
furnace burning coke-breeze or coke, was placed in the path 
of the gases from the so-called destructors, and to some 
extent completed the unfinished work of the latter. 

In the light of modern practice, by such makers as those 
referred to above, the requirements of a really satisfactory 
destructor, and the manner in which these are fulfilled, may 
now be considered. 

To fully appreciate the requirements, it is necessary to 


examine the nature of the stuff to be burnt. , This varies 
very considerably in different parts of the country, and 
varies also during the year in any one locality, more par- 
ticularly in seaside or holiday resorts. 

In London, the term “dust” is generally used to cover 
ordinary ash-bin refuse, and dustman is synonymous 
with the provincial appellations, “ ash-man,” “scavenger,” 
* corporation man," &c. 

From a perusal of the analyses of this London “ dust,” 
one would not be tempted to use it in preference to coal for 
the purpose of raising steam. 

On the contrary, one might suppose that it would be 
necessary to mix it with coal or coke to get it to burn at all. 
The following are typical analyses. The figures in the first 
column are given by Hutton for averaye ash-bin refuse ; 
26 second апа third columns refer to London ash-bin 
refuse. 


Authority. 
| Ave rake retose. London refuse. 
| Codring- R II. 
" „„ Sw c Жи 
Breeze and cinder... ue . 500 28:8 63:69 
: {including ash. 
Ash ... Lo. 2 Жез .. | 120 52:6 — 
Paper, straw, and fibrous 7.5 
material m s { un Nu : 
Vegetable refuse is eee i POE 
Coal eee wee ene een 07 0:15 н к 
Coke Е Я im 0:3 — oos 
Bones and offal H^ "T 0:6 0°25 0°48 
Rags. 04 0˙425 0:39 
Dust and dirt. .. | 200 == 19`51 
Bottles .. Ел oes € 10 — 0:96 
Tins and iron ... - КРУ 07 0:38 1:00 
Other metals ... xà e| 0:2 0:025 
Crockery - has! m 0:6 29 | 0:55 
Broken glass ... , sis 0:5 03 ' 0°47 
8 22. Id t «а К — — — ä — m — NE E "n 
Total... | 100:00 | 100:000 100:00 


— — ——— — 


It will be seen that the figures of the different authorities 
are not very diverse concerning those items that possess a 
calorific value. | 

The calorific value, or heat units per lb. of combustible, 
when containing the average percentage of moisture, is given 
by Dawson as below :— 


Coal 9,344 
Coke я - 8,000 
Bones and offal... 5,344 
Breeze and cinder 4,000 

ags i36 Є c а Т .. 3,334 
Paper, straw, fibrous material and vegetable refuse 2,534 


(To be continued.) 


ELECTRICAL LEGISLATION AND THE 
INST. E. E. 


(Concluded from page 879.) 


Іх the statement by Alderman George Pearson, he starts 
with the assumption that the inquiry involves the question 
of curtailing, if not suppressing, municipal trading, and in 
this respect his instincts are no doubt correct, The whole 
question of the position of the industry is connected with 
the interference of the local authorities, and as the worthy 
alderman is the champion defender of what he considers as 
their special mission in monopolising the supply of gus, 
water, trams, and electric light, and keeping out those 
terrible, but, after all, somewhat useful members of the 
community called “ capitalists,” it is natural that he should 
enter the arena with all his quills erect, like an angry por- 
cupine ! 

* In my opinion," he says, “cities do not exist for the 
purpose of providing remunerative investments for capitalists, 
but for the purpose of providing cheap, economical and 
efficient public services.” Doubtless, when his Corporation 
wants to float a new loan, the capitalist will be in some 


request. 
E 
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Alderman Pearson has too good an opinion of the Board 
of Trade to suppose ‘that they would allow a council to 
obtain a provisional order and sit upon it, and yet the 
Bristol hen sat for 10 years upon the electric egg before it 
was hatched, and in no case has an order been revoked, as 
a matter of course, if no works have been commenced when 
the two years for supply of the compulsory area have 
expired. He blames the ratepayers for the delay, and thinks 
that they ought to be allowed to please themselves. Good 
reasoning, if they were appealed to, but Alderman Pearson 
must know that, as a rule, they are not consulted as to 
whether a provisional order shall. be applied for, or if and 
when it shall be worked if obtained. It is true enough that 
ratepayers, from mere apathy and indifference, leave too 
much in the hands of . their representatives, and hence it is 
that ruinous municipal trading has been undertaken against 
their own interests. 


Alderman Pearson credits the Local Government Board 


with encouraging local authorities to acquire trading con- 
cerns such as gas, water, electricity and trams, but does any 
such policy exist in that department ? 

We doubt it, and are inclined to think that their action 
has followed a mere routine, hot based upon any policy of 
assisting municipal trading; we know that in a recent 
case they refused to sanction a loan for electric lighting 
until the results of an election to the Council were known, 
recognising in that instance the principle of the ratepayers 
deciding the question, notwithstanding the opinion of а 
majority of their representatives. 

It is the legislation that is in fault, and not the action of 
the departments engaged in giving effect to it. Parliament 
has decreed that the local authority shall have a preference, 
the Board of Trade act accordingly in granting orders, and 
the Local Government: Board look into the question of ways 
and means for carrying them out, inclining to the position 
that the Board of. Trade, and not themselves, are responsible 
if the powers are given without the consent of the rate- 
payers. un | 

Alderman Pearson attacks the companies and all their 
deficiencies, but. he should remember. that they trade with 
their own money at their own risk, and they alone suffer if 
the speculation do not succeed if they desire to thrust an 
electrical supply upon a town whether it desires it or not.“ 
His reason why England is behind America, viz., because 
the supply of current is so largely in the hands of public 
companies, which obtain such high prices for private lighting 
that there is no inducement to push for the supply of cheap 
current for public lighting, is startling in its inaccuracy. 


As a matter of fact, companies are too anxious to obtain 


the public lighting as an advertisement, apart from its 
being a Jong-hour supply, and they invariably offer very cheap 
terms. If Alderman Pearson had inquired before launching 
his statement about the London street lighting, he would 
have found that the cheapest street lighting is furnished by 
companies, and the dearest by local authorities, to wit, the 
Westminster Company obtain 1°93d. per unit, the Metropolitan 
Company 1°96, and the Charing Cross Company 2'21, 
against 2:32 up to 2:97 by the six local authorities. 

In dealing with the other notes for consideration of 
witnesses, Alderman Pearson trots out all the old and 
exploded fallacies ; for example, large towns can do electric 
work cheaper than companies, and small towns can be 
grouped in County Council areas, but he sees no necessity for 
having one large area controlled by a company. 

Under Note 3, he approves of cheap traction, and thinks 
penny fares too high, but believes that cheap traction will 
solve the question of overcrowding in towns ; some enthusi- 
astic municipalisers suggest running the trams for nothing, 
and reducing rates out of the profits, but Alderman Pearson 
has not quite reached this ideal. His opinion that companies 
cannot hope to obtain their capital on terms which can 
compete with the municipalities, depends upon how he makes 
his calculation. He considers that the sum necessary to 
pay interest and sinking fund and thus purchase the under- 
taking in 30 years, is less than the interest paid by a 
company upon debentures, preference, and ordinary shares. 
Of course he ignores the question of depreciation and renewal, 
althougb, if the life of the plant does not exceed the 30 yenrs, 
either the consumers must provide eufficient profit to repay 
out of revenue within thit time the whole of ther capital 
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expended upon it, or the undertaking will be represented by 
fresh loans, | 

Under Note 4, Alderman. Pearson contends that present 
contracts should not be varied by fresh legislation, bat that 
is no reason why future undertakings are not to be governed 
by more equitable and sounder conditions. Не is thorough- 
going in his opposition to all change in the present condi- 
tion of things, and evidently believes in the municipal being 
the “ best of all possible worlds.” | 

The cross-examination of the alderman was undertaken 
by Messrs. Siemens, Sparks, Swinton, Crompton, Madgen, 
and Langdon, and brought out many facts aud opinions. 

For example, the delay in working the Bristol provisional 
order was due, according to Alderman Pearson, to the 
“ battle of the tensions,” which was settled in 1887— 5, 
when they adopted the “high” and went ahead, but under 
very easy steam, for it, was not until August, 1893, that the 
city was lighted. The alderman has, no doubt, discovered 
that the victory in the battle of the tensions did not produce 


. finality, and that his Corporation have already had to sink a 


considerable sum in adopting the new developments which 
naturally take place! in such an industry, and render 
municipal trading in it so unsound a speculation on behalf 
of the ratepayers. ` : 

The alderman was not always consistent, nor can his views 
generally be ranked with the most enlightened opinions on 
the great problems which underlie the question of the best 
systems. of generation, transmission and distribution of elec- 
tricity, and its connection with industrial redistribution, and 
the relief of congestion in towns. | 

He apparently contracts all his ideas within the small area 
of Bristol. He might venture to purchase the trams and go 
five or six miles into the country, but his idea would be to 
bring an extra 10,000 people into Bristol every week, and he 
would not supply power outeide until he had finished the 
inside supply. a | 

With such limited ideas, it was not surprising to find that 
his vigorous attack upon the companies crumbled to pieces 
under the questions of Lieut.-Col. Crompton, and he tried to 
evade a direct reply to the pertinent question of whether hie 
statements ought to go forth, by a ѓи quoque anawer, ** Shall 
I give you some of the statements that are made about пя?” 
In fact, his answers to the searching questions of bis interro- 
gator were far from satisfactory, and disappointing from so 
outspoken a champion of municipal trading, but a man who 
accuses companies generally as being impure is evidently too 
much prejudiced to be taken seriously. 

In one respect he voiced a very common view entertained 
by many town councillors, viz., that because the supply of 
gas, water and trams had been profitably developed by private 
enterprise, therefore the trade in electricity, although an 
entirely different undertaking, should be in the hands of the 
municipality. 

Alderman Pearson is an advocate of the nationalisation 
of the railways, and the following answers to questions by 
Mr. Madgen are a fair sample of his reasoning ; with 
this extract, the demands upon our space forbid our dwelling 
further upon the views of this interesting advocate of muni- 
cipal trading. 

Alluding to Alderman Pearson's views as to the Bristol 
tramways, with an extension of five or ten miles into the 
suburbs, he replied to Mr. Madgen that he did not think the 
public want it any further; and, in answer to the further 
question, * Do you think that such provision would do any- 
thing else than merely add to the attraction of that centre and 
increase rather than relieve the congestion ?” the queries and 
answers proceeded as follows :— 


A. No; at the present moment many of our manufacturers are 
taking places two or three miles out for the sake of getting cheap 
labour, building a factory requiring 500 girls, say, four miles from 
the centre of the city. 


631.—Q. Quite 80; but do you not think that if such factories 
could go 30 or 40 miles into the rural districts outside the city, and 
they could get cheap power and inter-urban tramways, they would 
be still better off? 


A. First of all you must give them cheap power and cheap 
carriage. It is nota bit of good manufacturing an article 10 or 20 
miles from where it is wanted. Given all the requirements vou 
speak of, given the labour there, possibilities of living in a healthy 
state tbere, cheap traction out and cheap traction back to tbe port 
for the goods, it might be done, but you must always have regard to 
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the increase of the price of the article by every penny you put on 
it in the way of carriage. | 

632,— C. Quite so; but for one moment do not you think that if 
facilities were given in the way of cheap power for industrial pur- 
poses, and improved traffic facilities by means of light railways for 
a distance of 30 miles from Bristol, it would be better that con- 
gestion sbould be cured that way rather than by trams in the imme- 
diate neighbourhood of the big city ? E 

A. If you can comply with two other conditions, that is to say, 
cheap traction for the raw material into the district, and cheap 
transit for the manufactured article back again. But now I am 
asking you to do something almost impossible—to pay a long 
carriage on your raw material, and then on the manufactured 
article. That is a very severe tax. 


633.— . I will put the question again. Providing that you can 
be given, or the manufacturer can be given, in the rural districts of 
the: counties of Bomerset and Gloucester, improved and cheap 
traffic facilities both for his raw material and his finished goods, 
and could be given cheap power for- his factories, would it not be 
better in the interests of the community that he should settle in 
those rural districts rather than tbat he should come into the imme- 
diate neighbourhood of a big centre such as Bristol, where if you 
have not congestion to-day you have reason to apprehend it ? 

A. If you ask me the abstract question—— | 


` 634.—Q. I put it to you in a definite form? | 

A, In a definite form, whether it is wise to spread the population, 
I should say certainly. I 

635.—-Q. Then your answer to my question is, Yes, is it поё? 

4. If you can do all the things you say. My answer would be 
Yes, on the assumption that you can do all you promise, which I do 
not think you can. ES | 


636.—Q. If we acknowledge it is desirable that we should have 
industrial redistribution and that the factories should as far as pos- 
sible be moved out into the rural districts, under what system would 
you propose to provide the tramways, the traffic facilities, and the 
cheap power? - | | : 

A. That could only be done, as I bave said, either by a national 
or some other system of light railways. The municipality in its 
limited sense would not be prepared to go out that far. 


637.— 0. Are you aware that all previous experience in regard to 
national control of railways bas been unsatisfactory from the 
economic point of view ? | К 

Yes, from an economic point of view. I believe complaints 
have been made that the Government does not do what is required 
by the manufacturers in going exactly where they want, and that 
kind of tbing. EE | 

638.—Q. You are aware that while the Government railways of 
France show an annual deficit, the Englieh railways show a good 
investment for the large sam which represents the savings of a vast 
mass of the population? Z | 

A. І was not aware of that fact, but I can very well believe it. 
Where tbe railways аге in England you: will find out the traffic is 
much beavier than on the Continental railways. 


639.— Q. Are you aware that the Government control of railways 
in India has proved extremely unsatisfactory, and that they are 
‘reverting to—— 

A. I do not know anything about India. 


We commend the report to our readers as a most in- 
teresting statement of the case for legislative reform; we 
have dealt with a few types of evidence only, but the whole 
of the 189 pages of the pamphlet circulated by the Insti- 
tution will amply repay perusal. We await with interest the 
result of the coming interview with the President of the 
Board of Trade. | 


NOTES ON TWO ARTICLES OF SERVICE IN 
TRAMWAYS. 


Is it possible for man to count the various rail bonds in 
existence? Good, bad and indifferent—of all there are 
many examples Under which head shall we place the 
* Perfection " bond, brought to our notice by an illustrated 
paragraph in the Street Railway Review for April ? 

Às we have stated previously, the main things to be looked 
for in a perfect bond are, ease, cheapness and tenacity of 
attachment to rail; such good contact between the two 
surfaces that the current-carrying capacity will not be 
impaired, nor the possibility of electrolytic or chemical action 
permitted during the life of the rail. As in so many other 
things, the most perfect form is also the simplest form. 

Some bonds which have had considerable sale in this 
country, chiefly because the buyers did not know what they 
wanted, are constructed to require the maximum amount of 
labour with a minimum of efficiency under the test of time. 
With опе or two prominent exceptions contact between rail 


and bond is made by driving a taper drift-pin into the 
hollow terminal, resulting in the copper being swelled out in 
all directions and completely filling the hole, unless that has 
been drilled much too large. With the best of this class of 
bond it is necessary to remove the paving or ballast on one 
side of the rail only. This point is material only in replace- 
ment work, but is of no little importance.. The bond under 
notice makes contact by the same pressure applied from the 
inside of its terminals, but the novelty—if novelty there is— 
lies in the expanding plug being part of the terminal itself. 
Hardened bronze, conically-shaped plugs are cast in at 
each flat end of each terminal. The terminal being inserted 
into the tail web, a suitable compressor presses the two plugs 
nearer together, thus expanding the terminal and filling the 
hole. The plug in the free end of. the terminal is flanged 
out, so that when pressure is exerted the head of the terminal 
tends to be flattened out or rivetted over on the surface of 
the rail web. It is stated that a movement of the plugs 
closer to each other by } in. expands the terminal by ү in., 
a rivet head of } in. being formed at the same time. This 
rivetting over looks very pretty in the block, and may help 
to make the bond rigid in the hole, but it cannot be taken 
seriously as increasing the effective contact. 

After careful consideration of the claims: made for this 
bond with relation to its actual construction, we are inclined 
to think that it need not be labelled either good, bad, or 
indifferent, but superfluous. Indeed, after seeing almost the 
identical bond advertised on p. 126 of the same number by 
the G.E. Co. (U.S. A.) and carrying two patent dates with it, 
it may be that the term“ superfluous "' hardly fills the bill. 
Anyhow, whichever of these bonds was first in the field, it 
appears to us that all that is claimed for- either might have 
been done equally well by a bond having suitable conical 
cavities left in the terminals to be filled by corresponding 
projections on the jaws of the compressor. "There is no 
virtue in the bronze plugs after they have been once com- 
pressed, so that their weight and cost might be saved. 

On the same page of the Review is illustrated and briefly 
described the Ham" trolley-catcher, which seems to be 
sumewhat of an improvement on the only other one we know. 
The trolley catcher, in any shape, is at present almost un- 
known outside America, perhaps for the reason that the 
speeds are so much less, perhaps, too, because American over- 
head construction has been in the past not so well aligned 
as on this side. Neveriheless, it is an admirable device, and 
one which, if generally adopted, would save considerable 
worry and expense in the item of guard-wire repairs in par- 
ticular, and overhead construction repairs in general. The 
trolley rope is wound round a drum, to which is connected a 
pawl which is inoperative while the rope follows tàe trolley 
wheel as the height of the trolley wire varies; in other 
words, while the rope moves steadily and comparatively 
slowly. Directly the wheel leaves the wire, and, in so doing, 
pulls the rope upwards with a violent jerk, the paw! flies out 
to engage with the teeth of a fixed ratchet. From 2 in. to 
4 in. is the distance which the wheel jumps before being 
arrested. | 

It is not advisable to put these devices on short cars 
running on bad track, as the jerky oscillations of the car are 
liable to actuate the catcher when not required. Trouble 
has been experienced also on a road where the guards were 
too lazy to change the catcher to the other end of the car 
for the return journey. All kinds of excuses were made, and 
considerable malicious damage was actually done to the 
catchers, in order to evade this duty. In this case the 
management was deplorably invertebrate, and it would not 
be difficult on most roads to discourage such conduct. 

The catcher is especially useful where there are many 
overhead switches, &c., as it renders unnecessary the con- 
tinual presence of the conductor on the rear platform. It is 
useful also on long cars wearing two trolleys, as time is not 
wasted at termini in untying the rear trolley rope and tying 
down the front one. Here, of course, it would be necessary 
to fit two catchers per car. 

Unfortunately, it is not possible to use these catchers on 
a side trolley system, where they are needed more than any- 
where else, because, as a rule, the trolley rope cannot be allowed 
to depend freely from the trolley-head, on account of the 
danger to the drivers of passing vehicles and the possibility 
of entanglement with other cars. 
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ITHE HOME ENVIRONMENT OF BRITISH 
WORKING MEN. 


IN discussing this question in the Engineering Magazine, Mr. Percy 
Longmuir does not altogether approve of the many adverse critic- 
isms of the trades unions that are now so frequently made. He 
asks if other than a policy of restriction of output may not be at 
work in Great Britain to limit progress. We suppose Mr. John 
Burns would say that the drink habit had as much to do with it ag 
anything, and we are certainly in agreement with this. 

'The author asks if there is not room for improvement in British 
commercial methods and in the education of employer, workman 
and merchant. Perbaps there is, but it is quite possible that the 
grumble has been overdone, though we believe that stagnation often 
creeps down from the head of a concern who bas been born heir 
to the business, and has never gone through the A B C of his busi- 
ness, or acquired the knowledge to fit him to occupy his position. 
The author, while suggesting these causes, confines himself rather to 
the social conditions of the workers, and refers to bad physical 
results which follow on overcrowding in dirty slums. "This 
degeneration is, we think, more visible in London than outside. 
Overcrowding is due to lack of railways. There are not sufficient 
means of communication to enable workmen to travel to and from 
their work in a place like London. Much good has already come 
from the removal of many engineering shops to places like Walton, 
Bedford, Luton, and Dunstable. In those small towns the workman 
is really in the country, and ought to be able to get decent home 
accommodation. But the south country workman is naturally 
untidy as compared with his brother further north. Compare, for 
example, the backs of the houses by which the South-Eastern Rail- 
way passes іп the direction of Lewisham. The agglomeration of 
rubbish in what might be a decent back garden is disgraceful. 

One may travel over working class streets all the 40 miles from 
Manchester to Leeds, and there is tidiness all the way and no waste 
paper in the streets, showing that municipal affairs are better con- 
ducted than by the London authorities. 

Mr. Longmuir thinks the working man is practically damned 

from the cradle, with a moral training in the streets, football, as a 
looker on, for play, poor theatres for amusement, a sporting paper 
for his reading, a juvenile '"'Arriet" for his wife, and a swarm for 
his family, who go through the same process. As regards evening 
study, as to which the author speaks, this is almost useless for a boy 
in à London workshop. Students at evening classes do, no doubt, 
usually come from the lighter trades. How can a youth from a 
dirty workshop get home to clean himself and get back to the city to 
evening classes? There are thousands of workmen who are in 
receipt of sufficiently good wages to enable them to give their 
sons much better education than they now give them. Some would 
do so if the institutes were open in the day time. Undoubtedly, 
the trouble is that men spend their money principally on sport and 
drink. How far the discomforts of a compulsory home in a city 
elum are to blame, it is beyond us to know. 

Doubtless, it does require a strong will to rise superior to such 
surroundings, but there are thosc who do 80, as anyone cun see in 
the too occasional exception to the prevailing untidiness in a street. 
As & rule, we believe the tidy house is usually run by the less 
physically strong of the weaker sex, while the large and brawny 
ones gossip with folded arms at their doors. "The wife of the work- 

ing man is usually lazy and untidy and full of venom against the 
better half of the poor clerk, who aims higher on much less 
income. | 

The author is somewhat inaccurate, and talks loosely in places. 
Thus he says that the adoption of the metric system would eave 
two years in every child's school life. 

As regards workshop conditions, we think employers might do 
something to render their places decent. Many of our readers have 

seen something of what has been done in some of the German work- 
shops in tbe way of cleanliness and sanitation. Yet in some of the 
largest and newest English shops there are practically neither warm- 
ing nor washing facilities for the men, nor even a place where to 
hang their clothes out of the shop dirt. | 

We think that American and German workshops are over- 
heated, but then, no American is ever happy under 70° Е. We 
doubt if anything over 60° F. is necessary even for a sedentary 
occupation, while probably 55° is enough where men are moving 
about. Undoubtedly it pays to warm a shop, especially in cities 
where house accommodation is limited, as in London, or, perhaps 
worse, New York ; and men should not need to wash off the work 
stains at bome. 

The question of workshops generally is treated in the tame 
journal by Mr. T. S. Bentley, who combats the erroneous idea that 
shop warming is out of place in a piecework shop. The use of dark 
buildings is another evil. A workshop shonld be suited to its work. 
As regards machinery, it should be treated like military machinery, 
which is never expected to be worn out, but is always supposed to be 
kept up to date and scrapped when obsolete. Within reason, this 
is a good point to bear in mind. Theoretically, we all believe in 
specialised machinery, but in practice limitations step in, because a 
special machine can only do а narrow гап: e of work, and hence 
follows the good rule of not settiug out to do too much, but con- 
fining effort along a narrow groove, like one American firm said to 
make one machine only, and only one size of that one machine. 16 
cannot cost that firm much to keep its patterns up to date, and it cau, 
therefore, sell the latest type of machine, aud probably do business 
where the maker of more machines less up to date would find it 
ditlicult. 

Finally, we are told not to be too careful in buying raw material, 


but to get that which will machine most easily. . This, of course, is 
what is carried out in America to an extent that has become a fault. 
There everything is apt to give way to ease of manufacture. A word 
of warning may not be thrown away in this direction. Material 
ought to be chosen ‘for its suitability for the work it has to do. 


'The wearing quality being right, then by all means select what will 


finish at least cost for labour, use of tools, &c., and prime cost. 

Lastly, never hint to an American that American cast-iron is 
unduly soft. It makes him angry, or, as he says, mad, and he is 
liable to lapse into blasphemy. 


DIFFICULTIES IN MACHINE STOKING. 


THERE are far more difficulties in the way of successful mechanical 
stoking than at first sight appear. To begin with, in the system of 
sprinkling the fresh fuel over the whole surface of the fire, there 
is considerable trouble in the production of smoke, which though 
not dense, is very apt to be persistent. Then when the fuel is dosty, 
the dust is carried out of the furnace by the е action of 
the draught, and deposited in the flues, or even carried out at the 
chimney top. It is also not easy to sprinkle fuel evenly over the 
grate surface, and where the fire burns thin, it is apt to burn faster, 
and steady working becomes difficult. There must be fairly 
frequent levelling up by hand. i 

Where coking systems are employed with moving grates, it i 
very usual practice to allow the grate to be made far too long, and 
to allow the fuel to burn completely away during the time it is 
travelling to the back of the grate. Nothing remains to fall over 
the end of the grate, but clinker. Consequently, the back end of 
the grate is nearly bare of combustible, and a very great volume of 
air isadmitted, to the great detriment of the fire, and the reduction 
of efficiency of heat transfer. Some recent correspondence in regard 
to atravelling chain grate showed up this point very clearly. The 
fuel is burned to ash long before the grate has carried it to the 
dumping plate at the back end, and at half load the results are 
poor. It is possible that better results might be obtained if it 
could be arranged that little or no air could get through the back 
end of the grate. 

In some moving grates the grate is kept very short, and dumps 
the fuel behind the bridge before it is completely burned. No 
excess of air gets through the grates. Tbe coal gives off its 
gases as it travels, and the remaining combustible tumbles over into 
the ashpit and then burns, because air is admitted through the шан 
of it, the bridge being open below the grate for this purpose. 
Really, the grate surface is not во small as it appears. The opening 
under the bridge legitimately counts as grate area, in which the 
bars are absent, though their effect is perhaps taken by the clinker 
mixed with the burning mass. By suitably arranging the thickness 
of the fire, the air supply can be made to secure the best results in 
carbon dioxide, which, after all, is the real crux of performance of 
a furnace, for there can be no two opinions that if the furnace gases 
contain a large percentage of dioxide, no monoxide, and no smoke 
is made, then that furnace must be efficient. The results of guch 
efficiency are too often spoiled by the enormous leakage into the 
flues of air, which acte simply as a diluent of temperature. 

This air leakage goes on not merely through bad mortar joints 
but through the pores of the bricks themselves. Water-tube boilers, 
which must be grouped at most in pairs, offer a very large surface 
for leakage, and ought to be protected either by sheet iron, or by 
paint or tar, or, where the money is available, by glazed brick. 
Blue brick is less porous than ordinary red bricks, and might 
advantageously. be employed where economy is essential. Most of 
the smoke-prevention devices aim at admitting air to burn the 
hydro-carbons. 

It scems frequently to be possible to make them succeed by 
carrying out the air admission principle too thoroughly. The 
sudden outburst of hydrocarbons where coal is hand-fired tends to 
this extravagance of air, not merely when firing, but long after the 
air openings should be closed again. Stokers cannot be got to 
attend to such matters, but where there is a large battery of boilers 
it might be possible to have a boiler house foreman responsible for 
the proper use of such appliances. 

Users of mechanical stokers are often apt to be unreasonable in 
their demands. The mechanical difficulties of a stoking machine 
are very great. The conditions under which the machine И 
employed are onerous, not to say bad. Yet the machines аге 
expected to run with a fraction of the care and attention bestowed 
on a steam engine working in clean surroundings. "P 

Mechanical stoking begins with one great advantage, uniformity 
in action and continuity. Hand-firing is bad in principle, for it 
can only be carried out by opening the fire door and admitting #0 
enormous excess of air at the time. If the dampers are then closed 
there is the disadvantage that the fuel on the bars ceases to malt 
tain its temperature, and there isa distinct slackening off io the 
performance. A really good fireman counteracts these disadvan- 
tages more or less by his intelligence and skill, while a ima е 
that is not in perfect order loses some of the ndvantages which 1 
possesses from its continuous action. ical 

For horizontal moving grates we cannot see that mechanics 
stoking сла be economically carried out unless the ае 
adopted of burning off much of the fuel іп а mass behind i 
bridge, cleaning out the clinker aud refuse from time to time as 1 
accumulates on the ash pit bottom. 
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Тнв PURCHASE OF THE METROPOLITAN ELECTRIC SUPPLY 
Company’s UNDERTAKING. 


For some time past a tribunal consisting of Mr. C. A. Russell, 
K. C. (umpire), and Mr. Robert Vigers and Mr. W. C. Ryde (arbi- 
trators), has been inquiring into the circumstances connected with 
the purchase as a going concern of the Metropolitan Electric Supply 
Company’s undertaking in Marylebone by the Borough Council of 
Marylebone. Thesum claimed by the company is £2,771,708. Mr. 
Balfour Browne, K.C., Mr. C. A. Cripps, K.C., Mr. E. Moon, K.C., 
Mr. Sargent and Mr. A. T. Lawrence represent the company, 
while the Borough Council is represented by Sir E. Clarke, K.C., 
Mr. Fletcher Moulton, K.C., Lord Robert Cecil, K.C., and Mr. 
A. B. Cave. 

Mr. Влгғосв BROWNE opened the case for the company, and said 
the parish of St. Marylebone was included in the company’s West 
London Order, confirmed by an Act of Parliament in 1889. Current 
was supplied to that area by the company’s generating stations at 
Rathbone Place and Manchester Square. Those generating stations 
also received current from the company’s main station at Willesden, 
as did also certain sub-stations situated in the Marylebone area. 
The sapply of current to the Marylebone area commenced on 
September 27th, 1889, current being distributed at a pressure of 
1,000 volts, reduced by house transformers to about 100 volts. 
There were some exceptions, but that was the general practice. 
Later in 1897 the supply was altered to continuous current by 
means of a system of low pressure networks suitable for 
either alternating or continuous current. In 1900 a large 
scheme was adopted for sapplying continuous current in place 
of high pressure alternating current in the greater portion 
of the Marylebone area. The Manchester Square station had a 
capacity of 2,100 Kw. of continuous current generators, and was pro- 
vided with 12 water-tube boilers. The Rathbone Place station was 
equipped with plant of a capacity of 825 kw. of continuous current 
generators, and had five water-tube boilers. The sub-station at 
South Street, Manchester Square, bad 3,600 Kw. of transformers 
for dealing with current supplied from Willesden, and bad 
а 100-Kw. motor-generator. The sub-station at North Street, Man- 
chester Square, bad 3,210 Kw. of motor-generators for converting 
high pressure alternating current from Willesden into continuous 
current. The Rathbone Place station had also 1,500 kw. of 
transformers for dealing with Willesden current, and 420 kw. of 
motor-generators for converting Willesden high pressure alter- 
nating current into continuous current. Marylebone Passage 
station had 690 xw. of transformers for reducing the voltage 
of alternating current from 1,000 to 200 volts. All the generating 
stations and tub-stations were leasehold property, expiring Variously 
in 1913, 1930, 1961 and 1968. Other properties that the company 
bad acquired in Marylebone in consequence of complaints of vibra- 
tion and noise adjoining the stations and sub-stations expired 
variously in 1913, 1941 and 1972. It was found early in the com- 
.pany's history that much benefit would result both to the company 
and its customers if all the areas could be worked together as one 
system, and trunk mains were accordingly laid between all the four 
generating stations (North Street, Rathbone Place, Manchester 
Square and Amberley Road), and current had, for a number of 
years past, been distributed as required from any one station to 
supplement the resources of the others. Board of Trade sanction 
to that method of working was obtained in June, 1896. In 
addition to the stations and sub-stations previously mentioned, 
& narrow strip of Marylebone was supplied with current from the 
Norfolk Crescent Mews sub-station. Arrangements had been made 
for the severance of the Marylebone portion of the distributing 
mains from the Paddington portion when the Marylebone Borough 
Council took over the company's Marylebone undertaking. The 
expense of that physical severance, and also the injury that would 
be done to the remaining portion of the company’s undertaking by 
losing that alternative source of supply would have to be considered 
in the inquiry. In the same way, the Rathbone Place station had, 
for some years, supplied part of the company's mid-London area, 
and arrangements were being made for the complete severance of 
this area from Marylebone before the Borough Council entered into 
possession, thereby setting free the whole of the plant in the Rath- 
bone Place station for the supply of Marylebone alone. The 
Electric Lighting Order Confirmation Act, No.1, Section 2, provided 
that the Metropolitan Company should sell, and the Marylebone 
Borough Council should purchase, the St. Marylebone undertaking 
and business of the company as therein defined, except the 
offices at Stratford Place, which the company were to occupy and 
make no claim, the terms being "for such purchase money and 
compensation being a sum in gross and on such terms and conditions 
as may be agreed upon between the company and the Borough 
Council, or, failing such agreement, as shall be determined by 
arbitration in manner provided by the Lands Clauses Act." He 
agreed with Sir Edward Clarke that the whole scope of the section 
of the Electric Lighting Order Confirmation Act, No. 1, was to make 
that a purchase under the Lands Clauses Act. The Electric Lighting 
Order Confirmation Act, No. 1, under which the purchase was to be 
effected, provided that the notice to treat for such purchase 
should be given by the Borough Council to the company 
within six months after the passing of the Act, unless 
that period was extended with the consent of the com- 
pany under seal. The date of transfer, he took it, meant 
when the Council paid the money. The company were quite pre- 
pared to transfer the whole Marylebone undertaking and business 
to them when the sum to be paid had been awarded, and when such 
sum had been paid. There was, of course, no completion until the 
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Council had the works and the company had the money. The 


company's claim was therefore first :—Compensation for the actual 


loss which they sustained by having their Marylebone undertaking 
and business taken from them compulsorily; and what they lost 
was not merely the very large income they were making that day, 
but the chance of increasing that income in the future— which was 
not only chance, as would be shown, but a certainty. The award 
must therefore include compensation for the loss of future profit on 
their undertaking and business. At the same time, the future 
profits must be limited to a period of 30 years, because under Sec. 2 
of the Electric Lighting Act, 1888, they had only 42 years to run, 
at the end of which period they were bound to sell to the local 
authority. Therefore the first claim was the value that day of 
future profits for a period of 30 years, and also under the Land 
Clauses Act, compensation for the loss which the company would 
sustain by having the impcrtant Marylebone portion of their busi- 
ness severed from the rest of their undertaking. Further than that, 
they had to look at the Act of 1888 and a second item of claim 
came under Sec. 2 of that Act. He had limited the claim for 
profits to 30 years, but at the end of 30 years the company had 
still the right to sell under that section, and they were parting with 
thatright now. The section provided that “on receipt in writing 
from the local authority of notice to purchase, the undertakers 
shall thereupon sell their undertaking upon terms of payment of 
the then value of all lands, buildings, works, materials and 
plant of such undertakers suitable. to and used by them 
for the purposes of their undertaking, such value to 
be, in case of difference, determined by arbitration, provided 
that the value of such lands, buildings, works, materials and plant, 
shall be deemed to be their fair market value at the time of the 
purchase, due regard being had to the nature and condition 
of such buildings, works, materials and plant, and to the state of 
repair thereof, and to the circumstance that they are in such a 
position as to be ready for immediate working, and to the suitability 
of the same to the purposes of the undertaking, and where a part 
only of the undertaking was purchased, to any loss occasioned by 


severance; but without any addition in respect of compulsory 


parchase or of goodwill, or of any profit which might or might have 
been, or be made from the undertaking, or of any similar con- 
siderations.” They regarded the clause relating to the state of 
repair of the buildings, works, materials and plant, as not un- 
important from their point of view. Therefore, at the end of 30 
years they were to be paid the then value, and not merely the value, 
but something was to be given them because they were all ready to 
work. If the company merely handed over the money value of those 
works to the Council at the end of 30 years, that would jave been 
one thing, but it would have taken them two or three years to erect 
their buildings, and they were going to hand over the whole of the 
buildings and plant ready for working, and that must be considered 
to their credit, because the direction in the section was, ‘‘and to 
the circumstances that they arein such a position as to be ready for 
immediate working.” That was а matter which they wished to 
specially bring forward. It would be seen that although ‘the 
then value of lands, buildings, materials and plant were the same 
words as in Sec. 43 of the Tramways Act, that reference to the 
circumstance that they were ready for immediate working was 
in addition to the Tramways Act, and was a new element intro- 
duced for the benefit of the electric lighting company. The said 
head would be the value of the lands, buildiogs, works, materials and 
plant at the end of 30 years, discounted, of courte, to present value, 
because they were going to be paid shortly, and that had to be arrived 
at on totally different principles from the first head of their claim, 
which was the present value and future profits of their undertaking, 
plusan allowance for severance. On that head, therefore, of their 
claim there would have to be considered, first, the extent and growth 
of the company's business in the past, and from those they would have 
to come to some conclusion as to its probable growth in the future. 
He did not take it that that meant the actual value of the company 
to-day, which could easily be measured. They were making in that 
district of Marylebone so much income that day. It would be easy 
to turn that into a capital sum on the supposition that they got it 
—that it was absolutely secured, and they should go on making it for 
thenext 30 years. But it was found thattheir income was going up 
by leaps and bounds, and those figures would be spoken of by the 
first witness to be examined. The difticulty then arose as to how 
much they should probably be making during the next 30 years, 
and details as to that had been got out with some minuteness, but 
at the same time with very great caution, во as not to assume that 
the profits would go on in the same ratio but ia a diminishing ratio, 
and in that connection certain considerations would be put before 
them. He wished first of all to say that they were absolutely 
safe, for they had practically a monopoly of the district. The 
Vestry of Marylebone in 1898 attempted to get power 
to compete with them, and that was fought out in 
Parliament at very great length, and the Bill was rejected. He did 
not know a case in England that day where a local authority had 
been allowed to compete with a company. There were companies 
competing with companies, as could be shown in a district in 
London, but no сазе where the local authority had been allowed to 
compete. Only the other day, before the Board of Trade, the 
Borough of Camberwell, having purchased the plant of the London 
Electric Supply Corporation in the northern portion of its distric!, 
asked leave to compete with the County of London and Bruth 
Provincial Company in the lower half. There was, and had been, 
arranged a purchase clause in the company’s order, and the purcha:e 
clause was that they might purchase at any time on giving 4133 fir 
£100 of the company's capital. They did not like those ti rms, at d 
said they wanted to compete. But the Board of Trade said thy 
would not allow them to have their order at all till they Lad pui- 
chased the company. Therefore, so far as competition with a local 
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authority was concerned, he thoüght they were absolutely safe. 
What had taken place the other day made them safer still. The 
L.C.C. promoted a Bill, by which they sought to get two powers, 
which might have affected that company; one being that if at the 
end of 42 years the local authority did not purchase, the L.C.C. 
mighf, and bis company bad insisted on speaking for the electric 
companies of London, that that was not fair. They had got the 
chauce of one purchaser, but not of two, which made it more 
certain that they would be purchased. With one local authority they 


might say they did not want to purchase, and they. would then have : 


abotber lease of 10 years. That demand of the Council was 
rejected. The other power which might have affected the company 
materially, not in Marylebone, but in some other districts, was that 
the L.C.C. asked for leave to purchase by agreement any company, 
and what they feared, and what other companies feared, was that they 
might either set up a company or buy some company that was doing 
very little, aud compete. The proposal was rejected, and, in fact, 
the whole of the L.C.O. Bill for electricity this session had been 
rejected. He was, therefore, certain that so far as local authorities 
were concerned they were safe from competition. With rcgard to 
competition from companies, they were in that district practically 
immune, because various attempts had been made. Їп 1898 the 
County of London and Brush Provincial Company, which did not 
like to be competed with in Camberwell, wanted to compete there, 
aud applied for au order, as did also the Marylebone Electric 
Supply Company, but neither of the orders was granted by the 
Board of Trade, ou the opposition of his clients. In 1899 the 
Marylebone Electric Supply Company again gave notice of intention 
to apply for an order, but they abandoned any proceedings. In 
19.'0 the Marylebone Electric Supply Company again applied for 
and Cbtained from the Board of Trade an order for competitive 
powers in Marylebone. A Bill was introduced into the House, and 
was thrown out ou second reading; and in 1901 the Marylebone 
Electric Supply Company applied and obtained a provisional order 
from the Board of Trade, and that was withdrawn by the promoters 
on the assurance by the Borough Council that they would insert 
certain clauses in the order which they were then promoting, which 
was the order subsequently confirmed, and which was before them 
now. Therefore, he thought there was no competitiou possible, all 
those failures being registered in tbe past. It would be a very 
bold company, he thought, that would tsy and put its foot 
in Marylebone. There was an agreement between them and 
the Vestry in 1889 under which certain. friction took place 
between them, and they had to apply for an injunction against the 
Vestry. An arrangement, however, was come to, and he only men- 
tioned it because it got rid of all difficulties that might possibly be 
raised. That agreement had these two clauses which were 
important. In consideration of the company withdrawing their 
opposition to the present Bill, the Council agreed to withdraw their 
opposition to the company’s Bill, and Clause 3 was that on the com- 
pletion of the agreement between the Council and the company, and 
the confirmation of the order by Parliament, all questions on the 
subject of the present litigation were to be treated as if both parties 
were perfectly satisfied. So that that gave them a clear sheet for 
the past ; there was no going back on questions that were in dispute, 
and there was only one thing he would mention out of that clause. 
The Borough Council were to purchase from the company in bulk all 
electrical energy they might require beyond the amount which they 
could from time to time generate themselves either within or with- 
out the St. Marylebone area, the company to supply on such 
conditions as to notice and otherwise, and at such reasonable prices 
as might be agreed upon; those points in case of difference to be 
settled by an arbitrator to be appointed by the Board of Trade. Of 
course, as yet there was no arrangement as to the bulk supply, and 
until they knew what they were going to take—they might take one 
unit, aud no more—they could not form a basis of what they were 
going to get from them. "Therefore all their calculations assumed 
that they lost Marylebone, and that, in losing Marylebone, 
they lost the possibility of utilising plant which they set 
up for the purpose of supplying Marylebone. The tables 
they put in showed the absolutely continuous growth. in 
their hands of the business in Marylebone, and also that their 
immense income in that area was derived from a comparatively 
small portion of the inhabited houses. Moreover, a large portion 
of the houses connected in 1901 were only partially supplied. They 
found that very many of the people had put in a small amount of 
electric installation, apparently for experimental purposes, and when 
à person was only in for a year or two at the end of a lease, they 
were content to go on with that small amount of installation, but 
when it changed hands, and the landlord had to try and get another 
tenant, they knew he installed electricity throughout. ‘Their 
growth had been continuous, and they were deriving it from a 
small portion of the number of houses in Marylebone, and when 
they bad got customers, they were not fully taking the electric 
light. All that pointed to a very large growth in the tuture. Then 
the company had a great future before them as to motive power, 
heating and other purposes, only very slightly developed indecd at the 
present time. The annual increase in the number of consumers 
showed no signs of diminution; the amount of current sold per 
consumer was steadily increasing, the amount consumed per lamp 
was steadily increasing, the use of electricity for motive power, 
heating and other purposes than lighting was only in its infancy, 
and a great number of changes were taking place in Marylebone 
which would necessarily lead to a much greater use of clectricity, 
and the development of nearly one-half of the habitable area of 
Marylebone as a source of demand for electricity had hardly yet 
begun. Then in a recent case (Freake v. Kinnaird), Mr. Justice 
Joyce held that the provision uf an electric lighting installation ex- 
clusive of fittings such as would ordinarily be supplied by а 
tenant was an addition within the meaning of Sec. 13, 


Sub-Sec. 11, of the Settled Land Act, 1890, and might be properly 
paid for out of capital money, and that showed considerable deve- 
lopment in the direction of electrical installation. Again, a large 
number of house agents who would be called would say that they 
could not let houses now unless they were wired for the electric 
light. As to the working expenses and the maintenance which 
must be set against the future profits, coal had been very high in 
price, as they knew, and the company had passed through bad 
times, but certain economies were being introduced which, witha 
diminution in the price of coal, would greatly tend to increase 
their profits. They had erected water softening plant at several of 
their stations, the extension of the continuous current system would 


‘mean a very great saving, and house transformers could be done 


away with, which caused an enormous waste of electricity. As to 
additional capital required, that also had been carefully calculated, 
because they did not think they could go on supplying that district 
with its enormous increase until 1931 without additional capital. 
Then as to severance. First, there was the physical severance, that 
would be dealt with by their engineers at considerable length. 
They had to sever the Mid-London portion of Rathbone Place net- 
work and the Marylebone portion of the Norfolk Crescent Mews 
network, and the St. John’s Wood district from Amberley Road 
circuits and connect it with Manchester Square, and reconnect the 
10,000-volt trunk mains between Amberley Road and Norfolk Crescent 
Mews, now traversing part of Marylebone. There was alto a serious 
matter for further consideration, which was the increased cost of 
working which would be entailed by reason of that severance. In 
conclusion, he would say that he had assumed 
himself that the local authority would purchase at the end 
of 30 years, because it was quite possible at the end of 30 yearns 
they might not be purchasers, and then he would bave profit for the 
other ten years. Barring the one question which was very important, 
the valuation to them of having the plant ready for working, the 
case seemed to him a very simple one indeed, and such as they 
dealt with every day. The value was the value to them of those 
works in Marylebone. The value to them was not what they had 
made out of them—they had that and spent it—but the value they 
could make out of itin the future. They were also to ve compen- 
sated for any loss or damage by reason of cutting it in two, whict 
would entail considerable loss, They had fires in some of their 
stations; the Sardinia Street station was burnt down and they 
had the others to fall back upon; but when that purchase was 
settled they would have no such possibility within their own 
works, and that insurance went. "Therefore the-present value and 
future profit and severance was the first head of the claim. 
Secondly, what was the value of the works that they would have 
on their hands at the end of 1931, that value enhanced by. the 
consideration that it was ready as a going concern to turn the 
wheel and supply electric energy ? | | 
Mr. JoHN CoNACHER, the general manager of the Metropolitan 
Electric Supply Company, put in a number of maps showing the 


different areas supplied by the Metropolitan Company, and also 


the different parts of the Marylebone area. The company, he said, 
had erected large generating works at Willesden, which were 
Opened in 1899, and from Willesden they transmitted the two 
phase alternating current to sub-stations in London, partly along 
the towing path of the canal and partly along the streets. Witness 


went into a large number of details, showing the various mains of 


the company. There were two sub-stations in the Marylebone dis 
trict; one was at the Manchester Square generating station, and 
that station, in addition to generating current, had the necessary 
apparatus for receiving current from Willesden. The Rathbone 


Place station was a station of a similar character. The third station 


in Marylebone was at Marylebone Passage, and was subsidiary to 
the Rathbone Place station, but had been & grave source of loss to 
the company. The original supply throughout the whrle of the 
company's area, excluding the supply from Whitehall station, was 
entirely alternating high tension supply. The company adopted 
that system under the very best advice, because they were abont to 
supply areas of a very wide spread character. Having 

lished that system, they carried it on until the various districts of the 
company became ripe for changing to the continuous current system. 
They found the original system led to an enormous loss of energy, 
and early in 1897, they began to chánge the system in mid-London; 
practically the whole of that district now was supplied by the eon- 
tinuous current, and the plant at Sardinia Street station had been 
altered to supply continuous current. In 1898 the next step was 
taken by changing the system in the Rathbone Place area. Then 
the sub station was established at Marylebone Passage, and fitted 
with transformers, by means of which transforming was done in 


bulk. The result of that was to very much reduce the waste in 


transformers, and it entailed the laying in that area of low tension 
distributing mains, which were equally suitable for the continuces 
current if, in future years, that was adopted for the district. In the 
last two years the work of changing the district to the continuous 
current had been steadily carried on, and they hoped to have the 
whole thing in a state of completion before the end of this year, 3 
that consumers could begin to change over from the house-trane 
former system to the continuous-current system. The whole scheme 
would cost £140,000 by the time it was finished. There was still s 
small portion of the Marylebone area that was being supplied on 
the old house-transformer system, but the company were making 
arrangements with a view to its being altered. Witness next 
proceeded to give details as to the value of the property 
and leases held by the company, and as to the expire 
tion of the leases. With regard to the company’s business 2 
1491 the gross revenue was £12,120, and in 1901 it was £100,833, в0 
tbat it had increased eight times in the 10 years. In 1891 the 
number of consumers were 354, and in 1901 they were 41% 
Already during that year they had added 218 consumers, which 
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indicated a much larger growth in the immediate future than there 
nad ever been in the past. There had also been a tendency for the 
number of unite sold per consumer to increase, as well as the 
number of lamps per consumer. According to the last census, the 
number of inhabited houses in Marylebone was 13,536, of which 
3,108 were wholly or partially supplied with electricity by the 
company. There were still some large business premises in Oxford 
Street which were not supplied with electricity or were only 
partially supplied. They also looked to a very great development 
in the supply of electricity to the St. John's Wood area. They 
thought that as London grew, the land would be utilised more and 
more for house property, and those houses would be a big source of 
revenue in future years. Their concession went on to 1931. , 

Mr. CRS: Do you think that during the whole of that period, 
having regard to the considerations to which you have referred and 
the tables you have put in, you have a safe field or market for a 
continuous increase of your business ?— We think so, there isa very 
large field only beginning to be developed. 

Whatever other conditions you have to consider, you have during 
the term of your concession, in your view, a practically unlimited 
market ?—Yes; there are three main causes at work. The growing 
standard of lighting, to which it is difficult to assign a limit; I do 
not think the succeeding generation will be more satisfied with what 
is supplied them than we are satisfied with what went before, and 
this will involve the company keeping up that standard. There isan 
increased demand at stations, which will increase the payment for 
houses, and will lead to houses being built of a loftier character, and 
to the basements being utilised to a greater extent than was possible 
when gas was the only illuminant, and the increase of houses and 
the increased dimensions will undoubtedly tend to bring customers 
to the company. 

Continuing, Witness said that last year only 78,000 units were 
sold for motors and heating purposes. So far they had discouraged 
people anxious to use electricity for motive power, having recom- 
mended them to wait until the change to continuous current had 
been made; it was largely to meet motor demands that they got 
rid of the alternating system, and as soon as the change was com- 


pleted, no doubt they could push the motor and heating business 


very much more than was possible under the old conditions. 

Do you think you have a large field for motor and other purposes 
outside lighting? — That is a class of business entirely in its 
infancy, and we believe from the increase which has taken 
place in the uge of small motors for various purposes, that there will 
be & large field in Marylebone in future years from that source of 
business. | 

Mr. J. G. Hxap, senior partner of Geo. Head & Co., surveyors, 
house agents, &c., stated that he had been acquainted with the 
conditions of house property in Marylebone for 26 years. He had 
been particularly asked to consider the future development ір 
Marylebone as regards buildings and во on, in connection with elec- 
tric lighting, and he knew there was a growing tendency to wire 
houses for electric lighting. He frequently found now that the 
installation of the electric light was made a condition for the renewal 
of the leases. . ; | | 

Mr. E W. RUSHWORTH gave similar evidence, and said he found 
that houses of a much smaller character were now taking electric 
light than formerly was the case. l 

Mr. S. CLAREE, surveyor, gave evidence, bearing on the estimates 
put in of the value of the company’s property. Cu 

Mr. C. W. MILLER, surveyor, auctioneer and house agent, agreed 
that there was likely to be a growing demand for the electric light 
in St. John’s Wood district, with which he was very well 
acquainted. е РТУ bu 

Mr. F. J. WALKEB, general manager aud secretary of the St. 
James's and Pall Mall Electric Lighting Company, said he had 
turned his attention especially to the prospects of the company's 
future increase during the next 30 years He gave the figures of 
the increase in his own company's business, which had 486,000 lamps 
only. He found in the St. James's district that when houses had 
once taken the light, there was a growing tendency to increase itg 
use. There was the tendency in regard to the electric light to 
bave it for ornamental purposes, and that sort of thing. Ifa person 
had a particularly nice bronze, or anything of that kind, he put 
an electric light in it. | | 

Mr. Свіррз: I want you to apply the experience vou have gained 
under the St. James's and Pall Mall conditions. What do you say 
as regards the future of Marylebone? We have it at present 
that 23 per cent. of the houses only are supplied, and that 
it іза district in the hands of one company. What do you say 
as regards the future 2—1 think it is a very low estimate to put it 
at; that 23 per cent. can be very easily quadrupled in the next 30 
years. 

Continuing, WiTNESS said that although they had got 45 per 
cent. of, the houses of St. James's, their engineer anticipated getting 
something like 500,000 more lamps in the next ten years. That 
was practically double their present connection. , 

Mr. L Н. Horpean, manager of the Westminster Electric Supply 
Corporation, gave particulars of the progress of his own company. 
He considered that to & certain extent Marylebone was almost a 
virgin field for electrical enterprise, especially for motors. 

What is your experience as regards the supply in the future of 
motive power from these electrical companies ?—At the end of last 
year the equivalent in 8 c.. connected was only 26,785, but this 
year there will be an increase of at least 50 per cent. in the last 
four months. There will be an increase at least of 40,000 equivalent 
5 C.P. in motive power at the end of the year. 

Continuing, Witness said that electrical lifts were increasing 
very much, and in many places the people were taking out hydraulic 
lifts and putting in electric. There was also a great demand just 
commencing for motor cars, They had one, company in their dis- 


trict jvet started who expected to supply 800 carriages, and those 
carriages, if they did so; would use 24 million units a year. Last 
year their motors used 350,000.units,.and this year they would use 
about 600,000 units; he should think in another three years’ 
time there would be probably 3 million units sold for motors. He 
should think Marylebore would be as good a field as Westminster 
for the motive power taken, if not better, for there was. more ‘vacant 
land there, and there would be much more chance of factories and 
such buildings being put up in such a district. ; ; 

Mr. J. CoNACHER was then re-called and cross-examined at great 
length by Mr. FLETCHER MOULTON. SD 4 
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On Monday the proceedings were resumed at the Surveyors’ 
Institute, when the cross-examination of Mr. Conacher was con- 
tinued. Some discussioa took place between counsel as to whether 
the Metropolitan Company should be compelled to give information 
as to its special contracts with consumers in its different areas- . 

Mr. Cripps, K.C., said that the company did not object to giving 


information with regard to Marylebone, but he did not think they 


were called upon to give it with regard to the Holborn or mid- 
London area. С 
Mr. FLETCHER MOULTON argued that by the Electric Lighting 
Act of 1882, Sec. 20, the question of special contract was one which 
affected the whole area of a company’s supply. Ву Sec. 8 of the 
company's contract with the Vestry the price to be charged for 
electricity to be supplied to ordinary consumers and the Vestry was 
to be regulated in accordance with the West London order. “ But,” 
the section went on, "the scale of prices charged. in the parish 
shall not exceed the scale for the time being in foree in any other 
parish or district in which the undertakers are authorised 
to supply energy under any provisional order or Act passed 
in the present session."  Thaf, continued Mr. Moulton, included 
mid-London, and it included St. Martin's, and therefore the 
oompany were saddled with that obligation—that they could not 
charge higher in Marylebone than in mid-London. If a person 
undertook to take 10,000 units a year, and the person whe did that 
in mid-London got a special price, that special price just as much 
applied to Marylebone asit did to mid-London. Не claimed he 
was entitled to examine the mid-London prices for two reasons. 
First of all, because he wanted to see what the prices had been 
there. It was very possible the prices in Maryleloae did not 
accord with those in mid-London, and the profits they claimed were 
profits they could not make under the order; -but still more 
important was it for the future, because the prices іп mid-London 
were prices, of course, in the presence of oompetition. He wanted 
to see what competition had brought the price to there, because then 
he could see what even the existing competition would make prices 
in the future. 1t was quite clear that that clause liuked together 
the two areas on the principle that they could not bave a higher 
price in one than in the other, and therefore he contended that he 
was entitled to find out whatthe price of the other was. и 
Mr. CBIr rs said the point was an extremely important one. He 
submitted that Mr. Fletcher Moulton had misinterpreted the pur- 
port of Sec. 20, and also the purport of the clause in the provi- 


sional agreement. Inside the scale he submitted they were entitled, 


subject to the principles of undue preference, to give special con- 
ditions where people took a quantity, and where they had a day 
load as well as a night load. He thought it was plain, looking at 
Sec. 8, that what was preserved as regarded equality was the scale 
of charges, and he maintained that the prices. bad been cqual, bat 
he admitted that if they went into it, it meaut aa interminable dis- 
cussion practically as regarded the particular conditions of each 
contract Жз; | | 
Mr. MourToN contended that he was entitled to see Ње mid- 
London special contracts, because, in seeing what price the company 
could exact from people in Marylebone based on their present 
system of supply, he must see what special contracts there were 
which fixed their scale and their special circumstances. They would 
see that 6d. was the nominal price, so that there must be а very 
large proportion of their supply which was not st the printed scale. 
It did not mean that what they chose to print should be the same 
in the two cases, but that their rate of charge should be the same 
in the two, and they had a right to see those contracts, because if 
they found that that much lower average price was dué to the fact 
that under substantially similar circumstances they had a lower rate 
of charge in mid-London than they had in Marylebone, their profits 
were not unduly smaller, and the value of their. undertaking which 
they had been basing on that was thereby also smaller. ae 
Mr. C. A. RussELL, K.C., the umpire, having consulted with the 


H 


other arbitrators, said they were of opinion that at the present time, 


at any rate, the Borough Council were not entitled to the production 
of special contracts relating to any area except the Marylebone . 
area. Although, however, they did not consider those contracts 
relevant at the present time, if any case was shown, such as 
Mr. Fletcher Moulton had suggested, that the charge in the 
mid-London area was much lower than it was in Marylebone, and if 
the case of the borough was attempted to be met by the company 
by the suggestion that the price was pulled down, not because there 
were under-charges, but because the special contraots were more 
numerous, and the circumstances of the people in Holbora ‘entitled 
them to lower terms, then it might become material to see if that 
answer was established, and for that purpose to look at the special 
contracts in Holborn. EO SU Deo t 5 ts 
Mr. CoNACHEB was still under examination when the proceedings 
were adjourned. he "te 6 des d 
i 


Dudley.—The Corporation has applied to the L.G.B. for 
sanction to borrow £22,000 for the electrie light undertaking. 
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PARLIAMENTARY. 


Lorp WiNDSoR's TUBE COMMITTEE. 


Tun Select Committee of the House of Lords, presided over by 
Lord Windsor, resumed their sittings on Monday last, in the Grand 
Committee Room, Westminster Hall,and continued their inquiry 
into the group of underground Railway Bills referred to them. 
The Committee proceeded with their consideration of the scheme of 
the combined Piccadilly and City, London United, and North-East 
London Railways for an underground railway from Hammersmith 
to the City. 

Mr. FirzaEBALD, K.C., for the Central London Railway Com- 
pany, whose proposal for the construction of a line from Hammer- 
smith to the Bank was, with the exception of a small loop at the 
City end, rejected by the Committee at the last sitting, said all it 
wa8 proposed to proceed with in their Bill was the provision for 
the acquisition of land for the enlargement of their station at 
Marble Arch. That land was the property of the Duke of Portland, 
and its acquisition was not opposed. They also asked for power to 
raise new capital to the extent of £150,000 for the acquisition of 
land and the construction of rolling stock. 

Sir HENRY OAKLEY (chairman of the railway) having given formal 
evidence in regard to these matters, | 

The Committee passed. the preamble of the Bill so far as it related 
to the land and new capital. 

Mr. Влгғосв Browne, K.C., said that since his withdrawal of 
the Bill of the City and North-East Suburban Company for the 
construction of a line from Whitechapel to Waltham Abbey, the 
local authorities had approached them with a request that they 
should procced with their railway, believing that some means would 
be found hereafter of getting from Whitechapel into the City by an 
unobjectionable route. Messrs. J. S. Morgan & Co. had agreed to 
give financial support to the line. He desired to ask the Com- 
mittee whether, if he succeeded in getting the oider of the House 
of Lords for the withdrawal of the Bill discharged, they would 
hear him in support of their proposal. 

Mr. LITTLER, K.C., for the North London Railway, said this was 
an extraordinary application, to which he took the strongest 
objection. The City and North-East Suburban Company 
deliberately took their chance. They did not succeed, and they 
withdrew their Bill. By that choice he submitted they must abide. 

The CHAIRMAN announced that the Committee could not give any 
support to the application. ` 

Mr. BALTOUR Browne said he believed the only opposition 
remaining to be heard against the combined line from Hammer- 
smith to the City and to Palmer's Green was that of the frontagers, 
and the promoters had framed a clause expressing their view as to 
how the frontagers ought to be dealt with. It was drawn up onthe 
lines suggested by Viscount Knuteford on May 15th, so as to place 
for a limited period after the opening of the railway, the owners of 
lands and houses that were not taken on the rame footing as the 
owners of lands and houses which were taken for the purposes of the 
railway. The words “injuriously affected“ had been incorporated 
in the clause in accordance with the suggestion of Viscount 
Knutsford, and he believed that by its terms the views of the Com- 
mittee would be carried out. 

The CHAIBMAN said he would like all parties interested to care- 

‘fully consider the clause, so that on Friday, when they took it into 
discussion, it might be possible to arrive at a settlement. 

Mr. PENBER, K.C., for the Great Eastern Railway Company, 
asked if the Committee would state whether the preamble of the 
North-East London Railway might be regarded as having been 
passed. At present there appeared to be great uncertainty on the 

int. 

The CHAIRMAN replied that they would not give their decision on 
the preamble until the whole of the opposition to the combined 
scheme had been heard; but if there was nothing else but the 
aie opposition, the Committee would pass the preamble of the 


Mr. READER HABRIS, K.C., then addressed the Committee on 
behalf of the frontagers along Kensington Gore and in Princes 
Gate in opposition to the railway. He said that, with the excep- 
tion of Mr. Pierpont Morgan, who was interested in the railway, 
all the residents in the district had contributed to a guarantee fund 
to meet the expenses of opposing the preamble to the Bill. Their 
objections to the proposed line were a serious fear that injury would 
be caused to their property, and deteriorate it in value; that the 
existing and authorised railway facilities were sufficient to meet 
the demands of the traffic in the neighbourhood, and there was no 
public necessity whatever for the construction of an additional 
railway. 

Evidence of frontagers was then called in support of the learned 
counsel's statement. 

Lord R. Crecin, K.C., stated the opposition of the rectors and 
churchwardens of St. Martin’s-in-the-Fields and St. Clement's 
Danes, Strand, to the line, which passed close to both of those 
churches, and evidence was given expressing a fear that some sub- 
sidence would take place, and tbat injury would be done to the 
churches, which no money compensation could meet. 

The ComMITTEE having deliberated in private, the CHAIRMAN said 
the Committee had decided to pass the preamble of the Bill for 
the construction of a railway from Hammersmith to Palmer’s 
Green. They would next proceed with the Clapham Junction to 
Marble Arch Railway. 

Mr. Вліғоов Browne said there was no opposition to this rail- 
way, Earl Cadogan, the Duke of Westminster, and the Battersea 
Borough Council having been settled with. 

Mr. Hutcuinson, on behalf of the Duke of Westminster, said 


that, as far as his private interests were concerned, he had been 
satisfied by the promoters, and that from a public point of view he 
believed that there was a necessity for the line, and was in favour 
of it. 

The Committee then declared the preamble to be proved. They 
also declared the preamble proved of the Bill granting an extension 
of the Brompton & Piccadilly Circus line to Holborn, to which there 
was no opposition. 

. Mr. LirrLER applied for an extension of time for the con- 
struction of the authorised Brompton & Piccadilly Circus Railway. 

Mr. TaLBoT opposed the application on behalf of the Duke of 
Devonshire and the Duke of Wellington, on the ground that the 
construction of the railway would result in there being two tubes 
laid down from Hyde Park to Piccadilly Circus. The company 
obtained its power in 1897, and had done nothing. Should, how- 
ever, the Committee see fit to grant the extension of time, he 
hoped they would not consent to the duplication of the stations in 
Piccadilly. 

Tbe CHAIRMAN said the Committee would grant the extension of 
time. The Committee adjourned. 


On Tuesday the Committee again sat to consider the propoeal of 
the Brompton and Piccadilly Circus Railway Company to construct 
a spur line from South Kensington to Parson's Green vid Fulham 
Road. 

Mr. FREEMAN, K.C., addressed the Committee in opposition to 


‘the line on behalf of the Brompton Consumption Hospita', tne 


Chelsea Hospital for Women, and the Guardians of the Poor for the 
St. George's Union. He said it was proposed to construct the rail- 
way in close proximity to those buildings and to have a station in the 
immediate neighbourhood of the Brompton Consumption Hospital. 
He submitted that there was no public necessity shown for the rail- 
way, 88 there was no substantial number of people in the district who 
required to be served by the railway, which would form no part of a 
through route. The District Railway well supplied the needs of 
the neighbourhood, and tbat line would be more efficient when 
electrified. The Committee had another scheme coming before 
them for the construction of a railway under King's Road, Fulbam, 
but it was not open to the objections of the hospitals as against the 
railway at present under consideration. 

Evidence was then heard from the physicians of the Brompton 
Consumption and Chelsea Hospital, who agreed that absolute quiet 
was essential to the patients, and that the noise and vibration of 
the working of the railway would be extremely detrimental to 
their chances of recovery. ` 

Mr. Cowarp, K.C., appeared on behalf of the L. C. C., and 
requested the Committee to reject the scheme. "l'hey regarded it 
as unsatisfactory, both from the point of view of finance and of 
convenience to the public. If the railway was sanctioned, the 
Council feared the line would never be constructed, but would 
remain as a block” line against any other railway down either the 
Fulham Road or the King's Road. 

Mr. LIrTLRR, K.C., for the promoters, said that as far as the hos- 
pitals were concerned, they were quite willing to put themselves 
under apy reasonable clause, and take any special precautions 
decided by the Board of Trade as necessary in the interests of those 
buildings. 

The CHAIRMAN stated that the Committee had decided that tliat 
portion of the preamble of the Hill was not proved. 

The Committee next considered the King's Road Railway Bill, 
and 

Mr. Batrour Browne, in opening the case for the promoters, 
said the Bill was before the Joint Committee last year, who had 
reported that it might be referred, in the ordinary course, if inter- 
change stations were provided at Victoria; an extension to Putney 
would be desirable. Last year it was proposed to proceed as far as 
Eel Brook Common, but, in accordance with the reccmmendation 
of the Joint Committee, it was proposed now to construct a liue 
from Putney, starting close to the station of the London & South. 
Western Railway, coming under the river on to Eel Brook Common, 
and soon to Victoria. It was then proposed to make there an 
exchange station, enabling passengers to get into the City in con- 
junction with the deep level District Railway. The length of tke 
line was 4 miles 1 furlong. It was supported by all the local 
authorities through whose districts it passed, excepting the City of 
Westminster. The capital proposed was £2,598,773, and it was 
believed there would be no difficulty in raising the money. 

Mr. J. MCALISTER, one of the promoters, gave evidence in support 
of the Bill, and in cross-examination, WirxEkss said tbe other 
promoters of the Bill were Sir Owen Slacke, Sir Richard Sankey 
and Lord Teynham. 

Mr. SHEPHERD, of Messrs. Shepherd, Perry & Scott, financiers of 
Old Broad Street, said he thought there were fair prospects of 
raising the capital for the line. If there was a favourable board of 
directors, he would be prepared to recommend the scheme to his 
friends. 

The CHAIRMAN said the Committee found the preamble of tbe 
Bill not proved. 

Mr. PEMRER, K.C., on behalf of the governors of St. George's 
Hospital, said he understood the West and South London Junction 
Railway Bill next on the list, was to be withdrawn. He maintained 
it was a gross abuse for a Bill to be kept on the list until the last 
moment, and after all the expense bad been incurred by the 
opponents, to withdraw it. 

The Committee adjourned. 


Faversham,—The T.C. has decided to apply for sanction 
to borrow £24,100 for electric ligbting purposes. 
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CORRESPONDENCE. 


Alternating Current Theory. 


The equations (20) and (22) referred to by Mr. Rhodes 
in his letter to you last week had not escaped my attention, 
and they do not answer my criticism. The first of them is 
as follows :— 

21 _ М, 
А C (20) 

This, as I understand it, gives an approximate value of 
the ratio between the primary and secondary currents when 
the secondary circuit of the transformer is short circuiled. In 
this case the primary ampere-turns N, ù will be nearly equal 
to the secondary ampere-turns, х, ^. In the review, I was 
referring to the equation given, I think, in Munro and 
Jamieson’s pocket-book, 

NI ti fi — Na te = Ni 10 fos (a) 
where /i and / are the primary power factors for the current 
п and the magnetising current 7 respectively. This 
equation is a remarkably accurate one, and it will be seen 
that (20) is a very particular case of it. 

Equation (22) gives the secondary voltage in terms of 
V — 1, and various other quantities hard to calculate. The 
ordinary everyday equation is 

Е LU n BI 
Ni Ny 

I am sorry Mr. Rhodes thinks that it is quibbling to carp 
at lag and lead. Those interested in the subject will find it 
excellently discussed in a paper by Dr. Sumpner in this 
year's Journal of the Institution of Electrical Engineers, 
p. 631. 

I would conclude by propounding а problem for solution 
by “equivalent sine curves or otherwise. The power factor 
of an alternate current arc with hard carbons is less than 
unity. P.D. and current waves for this case have been 
drawn or oscillographed by Hopkinson, Blondel, Duddell and 
others. "They show that the current and voltage are always 
zero at the same instant. Must the equivalent sine curve of 
the current in this case be drawn lagging or leading the 
P.D. wave? 


London, May 23rd, 1902. 


Your Reviewer. 


An Open Letter. 


You will, of course, pardon my remarking that I do not 
think much of the articles in your Journal as a general 
rule. They do not seem to teach me anything, and that, I 
take it, is the criterion of a useful article. 

Now, I have always suffered from an excessive modesty, 
and I know, therefore, that, having brought myself to the 
point of writing to you, what I write must be going to fill 
a long-felt want, and must be substantially correct ; there- 
fore you will be good enough to put up a notice in your 
paper that correspondence on the contents of this letter 
cannot be tolerated. І am by no means a bigoted, or 
narrow-minded man, but I feel that it would be such a waste 
of time for controversially inclined folk, who are not so well 
informed on these matters as myself, to endeavour to refute 
my statements, First of all I think you ought to know, 
and will be interested in knowing, who, and what, I am. 

Briefly, then, I am a well-to-do grocer in a town boasting 
me as one of its councillors, and having, in addition, an 
installation of electric light. There is, moreover, a con- 
siderable electric car service, во that you will own I live in 
an atmosphere that must be saturated with electricity, 
accounting, doubtless, for my assimilation of a certain know- 
ledge of the science. My early training, and environments, 
were such that I often wonder why I continued to follow the 
profession of errand boy and window-cleaner in my father's 
emporium, and finally graduated behind the counter ; but I 
as often console myself with the thought that genius longest 
hidden burns brightest in the end. 

Almost before I had forgotten the feeling of a nascent 
front tooth, my attentive parents must have discovered in 
me a thirst for science equalling my more natural desire, 


for they demonstrated before me the essential facts of 
magnetism with the aid of a few tin ducks and a magnet 
with inconsequent poles. : 

In those days I continually heard grave elders remark 
that electricity was in its infancy, and as I lay in my nurse's 
arms (so forward was I) I used to think how nice it was 
that we two—electricity and I—would be growing up 
together; but, as I am still led to understand that little 
electricity has not been put into shorts yet, I feel that I have 
outstripped progress. 

Since the days of the magnetised ducklings I have pos- 
sessed large horse-shoe magnets of my own, and I have 
charged the glass and zinc cells that work the bells, and I 
have watched a friend of mine who combines electrical 
engineering and ironmongery connecting up such intricate 
things as the indicators for bells, This friend pays about 
30s. а year to put A. I. E. E. after his name, and sometimes 
goes to London to take tea with his professional brethren. 

In addition to this experience, my son has a friend 
who i8 & motorman, or an assistant engineer, I never 
quite understood which, on the tramways (I think he 
must be a motorman, because I know that the motormen 
get more than the assistants, and I am sure my son would 
know only the best class.) 

My son picks up & lot of curious information from this 
quarter and retails it to me. 

Since I have been on the Electricity Committee of the 
Town Council I have gained most valuable experience, and 
am pleased to think I have not been slow to give less fortu- 
nate, or less teachable, people the benefit of it. Alas, how 
often one finds that one’s best efforts to increase the world’s 
quantum of intelligence are ill received—even, at times, 
rudely rebuffed! For instance, it was not long since that 
I dropped in at our electricity works—we supply light to 
the town at a loss, and power to the traction company at a 
large profit—as I often do, just to assure myself that every- 
thing is going smoothly. I found our engineer storming 
like a madman at the poor firemen, who appeared unable to 
raise enough pressure. I dislike, above all things, an 
exhibition of temper, especially before one’s subordinates, so, 
the force of example being proverbial, and seeing, in my 

uick way, an casy solation of the present difficulty, I pulled 
the lately purchased evening paper from my pocket, and 
stepped silently and calmly to the nearest furnace. The 
door of this I opened, and immediately clapped the paper 
over the orifice, merely following therein the practice of the 
housemaid who wishes to rouse a sluggish fire to life. Who 
would have believed that such a simple action could cause 
results во curious and diverse in the beholders ! What the 
engineer said I cannot repeat, and only partly understood, 
and I did not remain longer in the place when I saw the 
firemen drop their iron implements and double up with 
laughter. An incident such as that only proves the more 
conclusively how widespread is the ignorance of common 
things. Now, I have never seen any mention in your columns 
of the foregoing elementary recipe, nor of that other which 
recommends a vertically placed poker to the same end. In 
my opinion, no boiler house should be without its “drawing 
poker," if I may coin the word. | 

Of course, before we decided to give the town an 
electricity station, we had to travel over most of Europe, 
and the whole of the British Isles, in order to make quite 
sure that electricity was the best illuminant, and to decide as 
to the best method of generating it, that is to say, whether 
statically or on the multiple unit system, or again alter- 
natively. That reminds me of a little incident that occurred 
when I was going over а station towards the end of our 
labours. The engineer warned us not to go too near the 
machines if we wore watches. I showed mine to him, and 
said it would not be affected as it had already stood 2,000 
volts on an alternator. He laughed, and asked me where I 
had held it, so I told him only a foot or two away from the 
commutator. He laughed again, and said that evidently the 
watch would be all right in his station as the power was only 
200 volts. Ава matter of fact, the thing has never gone 
properly since, and I cannot make up my mind as to whether 
the engineer or I was the fool. 

We had a very enjoyable and instructive time on the 
Continent, and the engineer whom we had taken with us, 
was able, with our assistance, to compose a long and valuable 
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report ; but, when this was presented to the committee, 
those members who" had not gone with the deputation were 
not able to satisfy themselves that we had seen all that we 
might, and felt so much anxiety at the bare possibility of our 
having missed just the one system which might be going to 
revolutionise the supply of electricity that they resolved, and 
obtained the sanction of the Council, to go ont themselves, 
determining even to take in America on the way home. 

I am always thinking of littlethings which might help 
to make our station pay better. Sometimes I lie awake all 
night working out some idea from its small beginning to its 
finished state, perfect in every detail. It was only last week 
that an epoch-making scheme occurred to my restless mind, 
and I positively had to get up at 4 a.m. to tell the engineer ; 
for I thought what an incalculable loss it would be to the 


world if I died, or went mad, before the morning came, and. 


I was unable to unbosom myself of my secret. Now, in a 
few words, what I put before the engineer was this :—In 
the ordinary way you have an engine driving a dynamo 
whioh gives out current, this current first lighting lamps, or 
driving tramcars, and then going back to the dynamo. 
Why not intercept that current оп ifs homeward path and turn 
it info а slorage battery ? It would then be the easiest thing 
in the world to drive the dynamo by a motor supplied with 
current from the battery. That is to say, after once starting 
the dynamo, no steam engine is needed, and, of course, no 
boilers or coal. If this was done, power and light could be 
sold for next to nothing, or we could make such a profit out 
of our consumers as to reduce the rates to nothing, or even 
pay a bonus! You will not fail to note, too, that I cared 
nothing for the vast wealth I could have gained by patenting 
the scheme, but wished only that all the world might benefit 
without enriching me by a penny. | 

You will, no doubt, picture to yourselves this engineer 
listening with rapt attention and breathless wonder, as I 
unfolded my glorious news! You will see him as I ended, 
either throwing himself at my feet in acknowledgment 
of my genius, or embracing me as а brother ! 
Sirs, your visions are far from the truth. 
mad jealousy; anger, that I should have usurped his 
province, outshining him on his own ground, overcame 
this selfish bigoted man, who, with a torrent of foul abuse, 
in his night shirt, thrüst me with rude hands into the street. 
Not content with that, he has so worked on the minds of my 
fellow-councillors and townsmen, that if I do but mention 
the matter I am laughed down as if I were a lunatic. 

In the hope and belief that I shall be appreciated at my 
true value by you and your readers, I have written this, and 
I shall be pleased to allow you to place me on your list of 
occasional contributors. 

U. D. C. 


The Institution and Electrical Legislation. 


Mr. Byng's inability to recognise the identity of interest 
between the electrical manufacturing industry and the 
electrical supply and traction industries, is quite incom- 
prehensible. The manufacturer of engines, dynamos, 
motors, tramcars, cables, lamps, &c., is obviously affected by 
political obstruction to schemes which in their execution 
would create a demand for these commodities. Surely the 
first thing the manufacturer wants is business, and if it can 
be shown that municipal interference and restrictive legisla- 
tion are preventing the full exercise of electrical engineering 
skill in this country, the manufacturer must make common 


cause with those who are only too anxious to give him orders 


as soon as Parliament allows them to get to work. 

Only a few years ago the motor car was practically pro- 
hibited in this country by the regulations as to speed and 
precautions against manslaughter. Would Mr. Byng contend 
that British manufacturers who could otherwise have done 
a profitable business in motor cars were not interested in the 
removal of those official restrictions ? Substituting tramway 
equipment for motor car manufacture, the other conditions 
remain very similar. When a local authority withholds its 
consent to an electric traction or supply scheme, it is at the 
same time withholding its consent to the increase of business 
among the manufacturers who would supply the machinery 
and plant for that scheme. 

T. C. Elder. 


Jealousy, · 


Grocer and Electrical Engineer. 


Little in the shape of a combination of trades is sur- 
prising in these days when desperate travellers induce French 
polishers, paper-hangers, furniture removers and the like to 
describe themselves as “electrical engineers," on the strength 
of the successful installation of a front door bell. 

The mixture of groceries with electric lighting accessories, 
which may be seen in a first-class street within a mile of 
Charing Cross, is, however, sufficiently novel to bring to 
your notice, with a suggestion that even manufacturers of 
accessories might sce fit to draw a line somewhere. 

It rather looks as if in a year or two we should see such 
signs as Manglin' done here, also electricle engineerin’,” or 
* So-and-so, chimney sweep. Lightning conductors fixed. 
Wireless telegraphy a speciality. Premium pupils taken." 


T. 


Light Railways and Land Values. 


In recent papers the authors seem to consider the rise in 
the rental of land which follows the establishment of light 
railways as some sort of benefit, in fact, an argument for the 
promotion of light railways. And no doubt from the land- 
owners’ point of view it is a very desirable result, but from 
every other point of view, it is an argument against the 
promotion of light railways, and the less said abont the 
raising of land values the better. "The landowners are quite 
capable of raising the value to such a height that the railway 
would have nothing to carry to or from the land. These 
political economy questions cannot be treated in this offhand 
dogmatic style in engineering papers, and should be 
eschewed. 

Many places can, and shall, be connected by light railwavs 
with advantage, but, before these railways are undertaken, 
the investors therein must take into account the fact that the 
landowners will partake to as great an extent as possible of 
the benefits, and thus to some extent act adversely to the 
growth of industry without which the railway cannot 
prosper. The fact that a railway shall increase the rental of 
land does not increase its real value, for it can produce no 
more with the aid of a railway than it does without it. And 
if the farmer is led to understand that his rent is to he 
increased by the introduction of light railways, he certainly 
will not look upon them in a friendly way. Similarly, the 
house builder is checked in time by the increased price of 
land, put up by the demand brought about by the railway. 

Increased value of land is а check to suburban expansion 
and to agricultural industry, hence cannot be an advantize 
to light railway enterprise. 

R. Kennedy. 


Sparking Troubles. 


No one having answered “ Student's inquiry in the 
Review of May 18th, I may help him by the following: 
To prevent sparking in breaking magnet circuits working 
on 100 volts or more, the magnet should be wound 
differentially, thus giving a non-inductive magnet. One coil 
carries a constant current, while the other wound the reverse 
way carries the make-and-break. When the two currents 
are on“ there is no magnetism ; when one is broken the 
magnet is excited. There being no induction at break there 
is no sparking. . 

The best book on magnetism for these and kindred 
problems is Prof. S. P. Thompson's “ The Electro-magnet." 


Rankin Kennedy. 


ELECTRIC LIGHT AT ST. PAUL'S 
CATHEDRAL. 


Tuk electric lighting of St. Paul's, which has been in progress for 
upwards of three years, lias now reached a stage of partial com- 
pletion, and was used for the first time generally throughout the 
chancel, dome, nave, and crypts at Whitsuntide. The installation, 
which has cost nearly £10,000 so far, is a gift to the Dean and 
Chapter from Mr. Pierpont Morgan, who, we learn, has promised to 
increase his donation to cover the whole outlay. The difticulties of 
wiring and lighting so immense a building are considerable, as, apart 
from the carenecessary in piercing thickstone wallsaud tloors, now 200 
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years old, the distances to be traversed are very great, and the 
basement is a network of tombs and vaults, which have to be 
avoided. 

The work has been carried out in an admirable manner by Messrs. 
W. A. S. Benson & Co., of New Bond Street, the well-known elec- 
tricians aud art metal workers, under the superintendenee of Mr. 
Somers Clarke, F.S.A., the consulting architect to the Cathedral, 
and Prof. Kennedy, the consulting electrical engineer. 


CHOIR PENDANT. 


The fittings, which were designed by Mr. Clarke and cast by 
Messrs. Benson, consist of six large pendants of cast and gilded 
brass in the choir, hanging from the vault, which, in addition to 
lighting the floor, throw a glow on the mosaics of the vault by 
means of upturned lights concealed in cups. There are also eight 
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PENDANT UNDER DOME. 


heavy bronze pendants under the dome, and two others in the 
transepts; four gilt bracket lights upon the chancel screens; and a 
10-light fitting in the apse, which alsolights the Jesus Chapel. The 
five tall standards in the nave and two at the west entrance were 
designed by Mr. Penrose and Mr. Pegram respectively. 

In addition to these, the choir desks have been fitted with stand- 
ards holding concealed lights, and the crypt has been lighted 


throughout with the handsome old gas fittings in the shape of 
hanging Roman lamps, which have been adapted to electric light. 

The same adaptation has been made in the case of the Pegram 
and pave standards, the bases and pillars of which remain as before, 
the heads, carrying electric lights in basin-shaped glasses, alone 
being designed afresh. These glass bowls transmit a beautiful 
quality of light, and were the result of many experiments on the 
part of Mr. Benson. | 

The choir aisles, the entrances, the consistory court, the whisper- 
ing gallery, and several other points in the church have yet to be 
lighted, or provided with their permanent fittings. A few of the 
large pendants in the dome and transepts have their places at 
present filled by temporary but solid-looking structures of wood 
and iron. These, together with the arduous work of channelling 
and piercing the stone walls to receive the steel tubing in which 
the wires are carried, must be credited to the Cathedral's own staff 
of workmen, under the clerk of the works, Mr. Harding. 

The supply is at 200 volts, half the load being taken from the 
City of London Electric Lighting Company and half from the 
Charing Cross and City Electricity Supply Company, both com- 
panies bringing in mains from different sub-stations. The circuite 
are laid in duplicate throughout the whole building, so that the 
lights are supplied alternately from the mains of the two companies. 


Nave STANDARD. 


The switchboards are of the central station type, on heavy slate 
bases, the whole of the connections and metal work being specially 
designed by Messre. W. A. S. Benson & Co., Limited. The cost of 
the switchboards was nearly £500. The two main distributing 
boards, with meters and switches for the nave standards and dome, 
are placed in a fireproof recess off the staircase in one of the main 
piers leading to the Whispering Gallery. From these, sub-mains 
are run to various pointe, notably to the large distributing board 
in the crypt, where the switching arrangements for the chancel 
are situated. Smaller distributing boards are placed at various 
points in the crypt and at the head of the Whispering Gallery 
staircase. MUN 

The wiring is laid in iron barrel, the lateral distribution being 
mostly hidden under the crypt floor, and made accessible by means 
of inspection boxes, placed at frequent angles and intervals, on 
account of the complication arising from the tombs and vaults. 
The vertical cables, where possible, are carried in the hollow centres 
of the main piers, which might almost have been designed for the 

urpose. 
E Owing to the length of the runs, the cables are unusually large, 
the current density allowed for being about 250 amperes per square 
inch, with the result that there is scarcely any appreciable drop. 
The large pendants in the chancel and dome (the latter weighing 
over } ton) are suspended by means of the cables which supply the 
current, the weight being taken by the outside covering, which 
consists of an armouring of steel wires. It is calculated that about 
16 milesof cable have been used in the installation. The electrical work 
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has been designed and carried out under the personal supervision 
of Mr. C. J. Scott, chief electrician to Messrs. W. A. S. Benson & Co., 
Limited, of 82—3, New Bond Street. е 


ELECTRICAL DEVELOPMENTS AT 
MANCHESTER. 


On Tuesday last the new electrical generating station of the Man- 
chester Corporation, which is situated on land in Stuart Street, 
Bradford, Manchester, was formally inaugurated. The event was 
made one of civic importance, and was participated in by members 
of the City Council and a large number of invited guests. The 
scheme is one of great interest and importance, from its extent, 
from the character of the principal items of machinery which it 
will comprise, and from the rapidity with which progress has 
been made since the work of erection began. As Dr. A. B. W. 
Kennedy remarked when speaking at the luncheon which followed 
the opening of the station, everything had been hurried, but nothing 
had been scamped. 

The Stuart Street installation comprises two distinct schemes—the 
Kennedy scheme, the first part of the power plant of which was 
started on Tuesday, and what is known as the Metzger scheme. 
The last has practically yet to be carried out in its entirety, on 
land adjoining that on which the buildings and plant of the 
Kennedy scheme will stand. The Kennedy scheme provides for 
the erection of steam machinery of 15,000 HP. in the aggregate, 
aud of electrical generating machines of 9,000 Kw. in the aggregate 
with additional subsidiary generating plant for exciting and 
balancing. In connection with this scheme there will also be 10 
sub-stations, and a cable subway 940 yards long, 10 ft. high, and 
5 ft. wide. The cost of carrying out the Kennedy scheme, exclusive 
of the cost of the land, but inclusive of mains, will be about 
£492,000. The Metzger scheme, which is that of Mr. G. F. Metzger, 
electrical engineer to the Manchester City Council, provides for the 
addition of two larger sets of engines and generators. The engines 
are to be constructed by the Wallsend Slipway and Engineering 
Company, and will be of 6,000 н.Р. each, giving a total additional 
horse-power of 12,000. The generators for all the sets, will be 
supplied by the Electrical Company. The cost of the Metzger 
scheme will be about £450,000, including the mains. The cost of 
the land for the two schemes has been, in round figures, £25,000. 
The total coet of the two schemes and the land will therefore be 
about £967,000. 

The main generating plaut of the Kennedy scheme will comprise 
six sets of vertical cross-compound condensing steam engines, 
by Messrs. Yates & Thom, each set of 2,500 EP., with 
a 1,500 xw. three-phase alternator fixed between the 
high pressure and the low pressure engines. This will 
represent the total of 9,000 Kw. above referred to. Of these six 
sets, one was complete on Tuesday last. A second was nearly 
complete, and will be got to work with all expedition. 

The demand for electrical energy in Manchester has increased 
so rapidly during the last two years, that in the early part of 
Jast year the Electrical Committee were almost at their wit's end to 
know what to do to meet the demand. The consumption of electricity 
last year was 10,502,299 unite, and the Committeee anticipated that 
this quantity would be nearly doubled during the ensuing 12 months. 
The committee therefore appointed a deputation early last year to 
confer with Dr. Kennedy, with a view to finding a way out of what 
was felt to be a serious difficulty. Subsequently, under Dr. 
Kennedy’s advice, the erection of the Stuart Street depot was com- 
menced in July, 1901. So far as was practicable, the work of the 
different contractors was pushed on concurrently and proceeded 
night and day. One of the first considerations being to secure an 
available supply of electricity, the construction of two of the 
steam and generating units was hastened as much as possible. 

Apart from the two units which have been erected in one of two 
bays which will form the principal part of the generating house, 
and the auxiliary machinery connected with these units, the station 
із as yet in an unfinished condition, the work of excavating the 
foundations still proceeding in placcs, and the steel framework 
which is being used for the buildings being in course of erection in 
others. Of a range of 24 double-drum water-tube boilers of 
Babcock & Wilcox pattern, which will form the steam generating 
plant, some are in course of construction; six were under steam 
on Tuesday. 

The system of electrical supply adopted, and now being worked 
from the Stuart Street station, is as follows:—Three-phase currents 
generated at 0,500 volts, at a frequency of 50 cycles per second, are 
transmitted to 10 sub-stations, where they are converted by syn- 
chronous motor generators to direct current, at 500—550 volts 
pressure for traction, and at 410 (2 x 205) volts for lighting and 
power purposes. 

On the arrival of the party at the main entrance to the station on 
Tuesday, the Right Hon. James Ноу, L.L.D., Lord Mayor of 
Manchester, addressed the assemblage. It was interesting, he said, 
tothe inhabitants of Manchester that there should be such an elec- 
trical station erected in their midst, because it was significant of the 
growth of the town, and of the demand for electric light and 
energy. The greatest care and attention had been given to the 
erection of that building. The best skill attainable should be 
applied to the uses of a public authority, and he was sure it had 
been done in that case. They would be one with him in con- 
gratulating the committee on the rapidity with which the work had 
been done, and they would sce that it was a right-down good job. 


Dr. Robert Bishop, chairman of the Electricity Committee, 
addressing the Lord Mayor, said he haf much pleasure in asking 
his Lordship to accept a gold key for opening the doors of the 
building. Не was quite sure that as regarded all that was to іе 
seen in that station, anyone having an intimate acquaintance with 
electrical machinery would say that the Committee had provided 
the very best. 

The Lord Mayor proceeded to open the door of the building: 
the civic party entered, and viewed the machinery with great 
interest. The colossal size of the main engines and of the gene- 
rators astonished those who beheld them for the first time. 

The ladies of the party, with the Lord Mayor and a few 
Councillors, ascended to a gallery, where a miniature switch had 
been arranged on a temporary stand, above which rose an arch of 
flowers. Photographs of the group having been taken, Mrs. Bishop 
depressed the small switch. This caused a number of incandescent 
lamps which were suspended from the floral arch to glow ; an ele- 
tric bell rang loudly ; the steam valve was opened by au attendunt, 
and in a few seconds the engines and generator began to move. 
After running for a short time at full speed the engines were 
stopped, and Councillor Charles Jennison proposed a vote of thanks 
to the Lord Mayor and to Mrs. Dishop for attending to perform the 
opening and starting ceremonies. 

The Lord Mayor having briefly acknowledged the vote, the party 
shortly afterwards were driven back to the Town Hall, where 
luncheon was served. After the meal had been partaken of, Coun- 
cillor Bishop, who presided, submitted the loyal toasts. 

The Lord Mayor of Manchester then proposed the toast of 
" Success to the Electricity Undertaking," coupling with the tcast 
the name of Dr. Bishop. Speaking ofthe new generating station, the 
Lord Mayor said he believed the Committee had had the advan- 
tage of the best theoretical knowledge on the subject, and tbe 
best practical advice within their reach. They had undertaken the 
work in a large spirit and with a due conception of its importance. 
He congratulated the Electrical Committee that they had been 
able to offer the tramways their assistauce. That was a matter for 
their very sincerest congratulation ав а city council. He thought it 
was perfectly plain that their tramways would be not only a suc- 
cessful experiment but a paying work, and the sooner they got 
started on a job which would give them something towards the 
relief of the rates the better for them. Some people were trying to 
frighten them in relation to that, saying that Manchester 
Corporation were borrowing very large sums of money; 
that Manchester had a debt which was five times its 
rateable value. That was true enough. The fact of one 
having a large capital might or might not be a good thing, but 
when they turned to their assets to see how the money had been 
expended, and what return had been got from it, he thought they 
would say that it was a good thing to have alarge expenditure of a 
municipal character. It was only fair to say that there were more 
risks, but they were bound to go on, and they had just as fair a 
chance of finding a profitable investment in tbat as any companies 
which had been started up to that time in any other industry. There 
were undertakings in which the risks were not as great as in elec 
trical undertakings, but still they had no greater risks to run than 
had the ordinary company promoter, and they had the great 
advantage of keeping what might be an outside monopoly, in the 
hands of the public. 

The toast having been drunk, Dr. Bishop responded, and said that 
what they had seen that morning at the Stuart Street station was 
only about one-eighth of what they would see 12 months hence. 
A very great deal of the success which they had had in connection 
with the work was due to the efforts put forward by the various 
contractors. He was not bragging when he said that the work 
which had been attempted in 12 months was a world’s record. It 
was only in July last that a spade was put in the ground in Stuart 
Street. It was astonishing that in the whole of the work, there 
had not been one serious accident. They had 20 sub-stations in 
course of construction at the present time, some of them as large as 
many generating stations in other parts of the country. 

The toast of Our Guests“ was proposed by Councillor Hesketh, 
deputy-chairman of the Committee. Dr. Kennedy responded, and 
spoke brietly of the inception and hurried progressof the work. 
He could not say that anything had not been burried, but 
nothing had been scamped. Dr. Kennedy spoke in high terms 
of the valuable aid he had received from Mr. Н. C. Gunton, his 
representative at Stuart Street, during the progress of the work. 

Mr. J. Stottner (Electrical Company, London), also briefly 
responded to the toast. 

Dr. Bishop proposed the toast of The Lord Mayor," who thanked 
the assemblage, and the proceedings closed. 


PHYSICAL SOCIETY. 


Mkrixd held Friday, May 23rd, 1902. 
President, in the chair. 

Mr. T. C. PonrER showed "A lecture experiment on the 
Ebullition of Rotating Water." 

A paper by Mr. J. A. EnsxiNE on “The Conservation of Entropy ` 
was read by the Secretary. 

A paper by Sig. G. Grioncr on “ Rational Units of Ilectro- 
Magnetism " was rcad by Mr. Price. Mr. Price prefaced the reading 
of the paper by saying tbat both Prof. Fleming and Prof. Fessenden 
had advocated a partial change of units, which would leave the 
most important ones unchanged, and the method employed by the 
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author was similar to that adopted by Prof. Fessenden. The 
author starts with a set of three equations, which contain explicitly 
the four concrete units of E.M.F., M. M. F., electric current, and 
magnetic current, together with that of activity, and considers them 
as fundamental in electro-magnetism. Two fundamental units are 
required to express these quantities, and their product must repro- 
duce the mechanical unit of activity. If the watt is assumed as 
unit of activity, there are two units ready made, the volt and the 
ampere, which satisfy the condition, and may be considered funda- 
mental All concrete units in electricity and magnetism can be 
expressed in terms of these, and the second аз unit of time. In 
order to complete the system, a unit of length is required. The 
metre and kilogramme are consistent with the watt, and putting 
them together with the units enumerated in the paper, the author 
has built up an absolute metre-kilogramme-second system, whicli 
comprises electric, maguetic, and mechanical measures in a consistent 
frame. 

The SEcRETARY read a letter from Mr. Swinburne, stating that 
most physicists who love sin plicity would be glad to get rid of 
** 4 7,” but schemes for suppressing it generally moved it some- 
where else. Не asked if the author had really vot rid of 4 т or 
merely chained it up in another place. Ifa change in units were 
to be made, it would be an advantage to get rid of the terms clectro- 
motive force and magnetomotive force. 

Prof. EvERETT said he had arrived at the following determina- 
tions of the author's meaning:— When и and к are taken into 
account, we have the two following identities:—(1) The dimensions 
of current are the same as those of magnetomotive force, or 
H X length, called / in the paper. (2) The dimensions of electro- 
motive force are the same as those of quantity of magnetism divided 
by time—called by the author magnetic current, and denoted by g. 
In connection with (1), the line-integral of н for a path singly 
linked with a circuit carrying a current of c amperes is to be called 
C. This gives the unit for н in terms of the ampere аса the unit 
of length (the metre). In connection with (2) we are to use the 
equation for magneto-electric induction in a circuit 
dN 
dt, 
together with the rule that a quantity of magnetism ən gives the 
total flux N = m. The unit quantity of magnetism is thus defined 
in terms of the volt and the unit of time (the second).  . 

The CHAIRMAN said he had received a paper from Sig. Giorgi, 
giving а number of illustrations of the application of his theory 
to calculations. There were also some further explanations, and 
the dimensions of many physical quantities were tabulated in terms 
of the volt, ampere, and second. The author claimed to have based 
an absolute system on the metre, kilogramme, and second, while 
leaving the practical units unchanged. 

The Society then adjourned until June 13th. 
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ON THE DETERMINATION OF THE 
IRREGULARITY FACTOR OF ENGINES. 


By DR. RUDOLF FRANKE. 


А Paper read before the Verband Deutscher Elektrotechnicker 
at Dresden. 


Translated from the Elcktrotechnische Zeitschrift, October 24th, 1901 | 


TE modern electrical industry makes heavy demands on engines 
intended for alternator driving. These more particularly have 
reference to governing and a certain minimum of irregularity, 
without which, according to present ideas, a satisfactory supply 
cannot be maintained. Though usually these requirements are 
fulfilled, there are still cases in which one must conclude, from the 
behaviour of the alternators, that the irregularity of the engine intro- 
duces a highly disturbing clement intothe plant. The electrician 
is then inclined to suggest that the engine irregularity is not within 
the specification, whilst the engine builder endeavours to prove by 
calculation that the machine entirely complies with the require- 
ments. Inthis way two opposite opinions are developed, which 
may form the starting point ofa highly unedifying discussion. The 
need of some simple experimental method of determining the 
amount of the irregularity has therefore been long felt by both 
parties. In setting myself the task of speaking about the deter- 
mination of the degree of irregularity of engines, I wish to consider 
the production of the irregularity, the ways and means of deter- 
mining it, and the difliculties it leads to, and for this reason will 
treat my subject under the three following heads :— 

1. The irregularity, and the auxiliary disturbances to which it 
gives risc, in the engine. 

2. The different possibilities and methods for the determination 
of the degree of irregularity critically set forth. 

3. Considerations as to the meaning of the degree of irregularity 
to the electrical engineer. 

Every engine in which a reciprocating motion is converted into a 
rotary one shows, as is well known, on account of the differences 
of tangential pressure, an irregular rotary motion, and, in conse- 
quence of thie, even when the engine is runniug at a perfectly 
constant number of revolutions, shows varying angular velocities 
within a single revolution. These usually repeat t^emselves in the 
same way periodically every revolution. 


Now, one can consider every irregular rotary motion as made 
up of a perfectly uniform rotary and a superposed swinging one 
whose period corresponds to the time of either a single revolution 
or a number of revolutions. In order to obtain a measure of the 
amount of irregularity, the conception of the irregularity factor has 
been introduced, which is defined by the relation of the difference 
between the maximum and minumum speeds to the average speed. 

This definition, taken strictly, applies only to one revolution, for, 
with any alteration in the number of revolutions, the average speed, 
and therefore, also the value of the irregularity factor, will alter. 
Now, whoever has tried at any time to determine with fair accuracy 
the average speed of an engine, avoiding inaccurate tachometers 
and speed counters, will have found that every machine afflicted 
with any irregularity will show a continued variation in the number 
of revolutions, even on absolutely constant load. One can easily 
carry out this experiment by measuring the voltage of a separately 
excited continuous current dynamo direct coupled to the engine in 
question by the compensation method. One will then find that the 
voltage, which is proportional to the number of revolutions, does 
not keep constant for an instant, but constantly rises and falls. 

These speed variations, which exist because the time taken to 
make a revolution is variable, occupy a much longer time than the 
variations during a single revolution; they occur sometimes 
periodically but at other times quite at random, and are usually of 
less importance in steam engines than in gas engines. Their 
amount varies from one or two thousandths up to several per 
cent. 

These variations usually arise without anything having altered 
in the governor or fittings of the machine. The cause of these 
effects is, in my opinion, partly to be looked for in the irregularity 
of the engine itself, through which parts capable of getting up a 
swing, like fly-wheels with flexible shafts and spiders, in combina- 
tion with the elastic volume of steam in the :sylinders, are set into 
resonant vibrations, and as these will usually coincide with other 
periodic times, a combined motion is produced. One must, how- 
ever, put the effect down partly to shocks in the engine as well as 
to unequal energy supplies during the different revolutions. Even 
though the variations in time of revolution are usually so small as 
to be harmless for many purposes, they are still of importance to 
the user of alternate currents, as I shall show later on. They form 
a highly disturbing element in the determination of the irregularity 
factor. We have therefore to deal with a combined velocity which 
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may be represented approximately as in fig. 1, in which the small 
waves indicate the changing angular velocities during a revolu- 
tion and the larger fluctuations the variations in the time of 
revolution. 

Only afew years ago an irregularity factor of 1% was considered 
a very small one; to-day one goes up to 36, or even 30 I shall, 
towards the end of my paper, touch on the question as to whether 
there is any object in keeping to such small values, especially con- 
sidering that the changes in time of revolution are greater than the 
irregularity factor itself. The determination of the degree of 
irregularity becomes more difficult the smaller it is, as the following 
example will show. Suppose it is required to determine an irregu- 
larity factor of %% with a degree of accuracy of at least 10 per 
cent., that would mean that the ,,5,; part of the average velocity 
must be measurable with an accuracy of 10 per cent—that is to say, 
the 100 part of the average velocity must be measurable. This, 
however, is an exactitude of measurement which is impossible with 
ordinary means. The irregularity factor has different values, duc 
to intermediate twisting, according to the point at which it is deter- 
mined, whether on the spindle, the outer diameter of the tiy- 
wheel, or on the dynamo. We are naturally interested in the 
degrce of irregularity at the dynamo, but as we cannot measure it 
at the outer periphery of the armature—i.e., at the point where the 
electromotive force is induced—the apparatus must be connected 
to the spindle. The above fact also prevents the use of all elastic 
or rubbing connections. An apparatus for measuring thc irregularity 
factor must therefore comply with the following conditions:— The 
apparatus must be very exact and delicate in operation, it must 
have no elastic or rubbing ports and connections, it must permit thc 
elimination of the change in time of revolution. We will now con- 
sider the ditferent methods and arrangements from these points of 
view, and, to facilitate reference, I have divided them into the 
following classes : — 

1. Determination of the irregularity factor from the distances 
passed through in equal times or from the unequal times taken to 
pass over a given distance. 

2. Determination of the irregularity factor from the curve of 
motion which shows the deviation of the irregular motion from a 
uniform motion occurring at the same time. 

3. Determination of the irregularity factor by direct measurement 
of the velocities. 
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It is, naturally, not possible for me to give even an approximate 
description of the experiments carried out in this direction, and it 
is much more to my purpose to give only a few typical methods 
which, with slight variations, are constantly recurring. 

The oldest methods, and at the same time those which have been 
most commonly attempted up to the present, belong to the first 

class. They are based on the arrangement probably first suggested 
by Radinger, in which a regularly vibrating tuning fork is made to 
draw a wavy line on the surface of an irregularly rotating cylinder. 
This method was sometimes arranged so that the engine fly-wheel 
iteelf was provided with a prepared surface on its outer periphery, 
on which the wavy line was drawn, or* a separate reoording cylinder 
a was connected with the machine under test, by which the vibrating 


body B was also moved along parallel to the axis by means of a 
screwed rod s (fig. 2). The degree of irregularity could then be 
obtained from the different distances apart of the separate waves. 
When one remembeis that before a new diagram could be-taken, 
the machine had to be brought to rest each time in order to renew 
the prepared surface, when one further considers that the measure- 
ments of the separate waves, as drawn, can obviously not be carried out 
with any great degree of accuracy, and that the elimination of the vari- 
able time of revolution is difficult, one can readily understand that the 
method has not been applied much in practice. On this account 
Dr. Göpelf modified the original Radinger method во as to 
avoid the inconveniences as far as possible, and, by means of an 
ingenious mathematical treatment, to make it possible to partly 
eliminate the inaccuracies introduced by unequal times of revolu- 
tion. This alteration consisted in replacing the cylinder by a disc 
connected directly to the shaft of the engine under test by means 
of a wooden frame. The record was produced by a tuning fork 
moved by hand from the centre of the disc radially outwards. 
Though relatively good results were obtained by this method, it 
must be remembered that the machines tested had comparatively 
large irregularity factors, viz, do. If the irregularity factor 
exceed ү}, the method becomes unworkable, because the measure- 
ments of the wave lengths of the diagram become so small that their 
accuracy cannot be depended upon, especially considering the other 
disturbing cause (changeable time of revolution). To this class of 
methods also belongs one in which the variations in angular velocity 
are determined by the note given out by a vibrating body set in 
motion by a many-toothed wheel revolving with the irregular 
motion. The different notes of the tuning fork show that the same 


distance, namely, the distance between two teeth on the toothed 
wheel, is passed over in different times. Only very large irregu- 
larities are perceptible to а trained car, so that tbe method must be 
entirely rejected. | 

We come next to the class of methods which enable the irregu- 
larity to be determined by measurements of the difference in 
motion between & body rotating with irregular velocity and one 
rotating with & uniform average velocity. It is by no means 
sufficient to determine the greatest differences, or, in a certain 
sense, the amplitudes, of the tluctuating machine relatively to the 
uniformly rotating body. For just at the moment when the greatest 
amplitude is reached the machine is standing still relatively to the 
uniformly rotating body, and is therefore rotating with the averave 
velocity. We wish, however, to determine the greatest and least 
velocity of this fluctuating motion, and can only attain to this by 
plotting the whole course of the irregular motion as a curve. So 
that apparatus intended for the determination of amplitude of 


* See Grabon in Zeitschrift " Stahl und Eisen," 1899. 
1 Zeitschrift der Verband Deutscher Ing., 1900. 


motion, which is also liable to errors through variable time cf 
rotation, can never serve for the determination of the irrezciarity 
factor and is only of indirect interest to the electrical engineer. 
Thus, for instance, the apparatus of Aichele*, in which a penc 
marks the amplitudes of the irregular motion as the arc of a сисе 
on a uniformly rotating mass, can in no way be used for accurate 
observations, because here variations in time of revolution іпігойт е 
indeterminate variations in the amplitudes. It is different, how- 
ever, with the method of Gorges}, which may be described a: 5 
stroboscopic onef. In this the uniformly rotating mass is replaced 
by uniform light impulses which represent the average velocity о! 
the machine under test. With this method a definite position cf 
the machine is indicated by each light impulse, so that one can 
readily observe the to and fro motions. It is, therefore, possible 
to observe the effects of irregularity and of variable time of гетс:т- 
tion through the different types of amplitude, but it is not possible 
to determine the irregularity factor itself. 

For the purpose of obtaining the curves of combined motions 
somewhat complicated apparatus is necessary. Practically, nothing 
is to be found on this subject in technical literature, probas; 
because most of these attempts failed. Only the German patents, 
Nos. 50,569, 81,572 and 84,817 deal, and all in a somewhat similar 
manner, with such methods. I will, therefore, describe patent No. 
81,572 of the firm of Messrs. Schüfer & Budenberg in detail below. 
A spindle, a (fig. 3), on which a disc, B, is fixed, is rigidly con- 
nected with the engine. A mass, C, also rests on the spindle, 4, 
about which it is free to turn. Between the disc, в, and the mass. c, 
an auxiliary drive, р, is arranged, whose wheels turn on а verti- 
spindle, E. A pencil, F, for the purpose of drawing the required 
curve on a drum, d, rotating with uniform velocity, is fixed to tr 
end of this spindle. Consider the spindle, E, as held in a certaix 
position of rest by springs, then the motion of disc, B, will be trans- 
mitted by the auxiliary wheels, p, to the suspended mass, с, and t^: 
latter will, after a time, take up an average velocity. Every differ 
ence between the velocities of в and c will, in consequence, carr: 
the auxiliary wheels, р, and their spindle, E, over towards one sii: 
or the other, by which means a deflection of the pencil occurs, a: 
a curve will be traced on the drum, 9. A curve is thus obtained 
approximately, as shown in fig. 4, which actually records nothias: 


Fig. 4. 


further than the difference between the two motions. It is, пож- 
ever, a curve of motion as well, whose slope gives the instantane-zs 
velocities. In order to determine the velocity at each instant, оре 
would, therefore, have to deduce a velocity curve by differentiatioz 
of the curve of motion—a very irvolved process. ; 
For our purpose it is, however, sufficient to determine the maxi- 
mum and minimum velocities, and for this it is only necessary to 
draw tangents to the curve at those points where it rises and fais 
most steeply. The irregularity factor is then 
_ C (tan a, — tan a.) 
2 17 1 n і 
where n represents the number of revolutions per second of t 
drum. The mode of action of this apparatus is by no means fr: 
from objection, since the auxiliary wheels do not exclude the ps- 
sibility of slipping, and consequently introduce errors, wh. 
amount cannot be discovered, into the result. As the apparat = 
was not sensitive enough to determine the irregularity factor, it 


soon fell out of use. 
(To be continued.) 


WATER SOFTENING. 


Іт is quite common to suppose that where surface coudensizz 
is carried out and satisfactory elimination of oil has bet 
effected, there is no need for water treatment. This is c 
the whole true when the circulating water comes from à 
river or a canal or other copious source, but it is by nc 
means true where the water is small in quantity and i- 
cooled by evaporative means, as in а cooling tower. А. 
these evaporative coolers act by the absorption of heat t* 
that portion of the water that disappears. Fresh water i 


— 


* Elek. Zeitschrift, 1900. 
T Elek. Zeitschrift, 1900. Part 10. 
t See also Benischke Elek. Zcit., 1899. Part 17. 
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added to make up the loss, and it follows that in time the 
whole of the water that remains must be in a fully saturated 
condition in respect of all its soluble impurities. 

Thus we find that incrustation takes place on the con- 
denser tubes, which are thereby seriously reduced in 
efficiency. When water is at the saturation point with 
any salt, such salt will deposit on very slight provocation. 
Thus a water saturated with carbonate of lime will deposit 
some of this, even with the moderate heating given to it in a 
surface condenser. 

There are three remedies that at once suggest themselves. 
The first of these is the treatment of the make-up water 
before it enters the cooling tank. The ordinary caustic lime 
and carbonate of soda process will deal with the lime 
carbonate and sulphate, and so remove these before the water 
mixes with the general body. But the process does not 
wholly remove the scale-forming salts. А fraction remains, 
and this fraction is continually being added to, and completo 
saturation is after all only delayed. To delay this time as 
much as possible, it ought to be the practice to save every 
drop of rain which falls on the area of a power station, and 
conduct it to the water store. 

À second method is so to construct surface condensers 
that the pipes may be fitted with continuously moving 
scrapers, similar to a fuel economiser, to remove the deposit 
as quickly as it is formed. "There are some doubts as to 


whether this would be fully effective. We do not know that 


it has ever been tried, but we incline to think it would act. 
The primary objection to itis that the bulk of the surface 
condenser would be increased considerably. A third method, 
applicable to carbonate scales, is to destroy the deposit by 
means of acid. Sulphuric acid or hydrochloric acid both 
set free carbonic acid gas from lime carbonate, and thus 
destroy the deposit by solution; while care is necessary 
not to destroy the tubes, we should consider it probable 
that, so long as any scale remained to be attacked, the 
acid would not attack the metals, and we have seen 
condenser tubes thus treated without themselves being 
damaged. It may be worth while for station engineers, 
who have detartarisers in use, to consider the passage 
of all make-up water by way of this apparatus, 
discharging the water condensed in the surface condenser 
into the general store. In this way only soft water would 
enter the store, and all make-up would pass through the 
boilers by way of the detartariser. Unless the water first 
passed through the economiser, the benefit of this would be 
lost, and this is the principal objection to the method, 
because it involves deposit in the economiser. In all cases 
the cooling tanks should, if possible, have a hopper bottom 
to serve as a sludge collector, and admit of blow-out without 
Loo serious a loss of water. 

Even when the make-up water is softened, the general 
store will, as above stated, become fully charged in time by 
the accumulated fraction of salts which remains, The whole 
tank of water may then, of course, be treated and made to 
deposit most of its load of scale-forming matter. In spite 
of every care, there will be in time accumulation on con- 
denser tubes. 

As regards the system of allowing the condenser discharge 
to pass to the general store instead of to the boilers, there 
would accrue the advantage of avoiding grease in the boilers. 
The grease would accumulate in the tanks, and could be 
removed from the surface as it separated out from the 
water. 

In treating lime carbonate with dilute sulphuric acid, the 
products formed are lime sulphate, water and carbonic acid 
gas, and when a condenser is thus cleaned, the wash-out 
should be run to waste, not allowed to enter the tanks. 

There is a further method of purifying water that has 
been overlooked. Where detartarisers are worked by exhaust 
steam it is not possible to condense, and the benefit of the 
economiser is lost where detartarisers work on the continuous 
System. For every pound of steam used by the engines, only 
about three-quarters of a pound are needed as make-up of 
the cooling water. With the make-up supplied at nearly 
80°, as can easily be arranged, there will have to be added to 
it 132° of temperature in order to boil it. Each pound of 
exhaust steam at 212° can part with 966 units of heat in 
order to boil the make-up water, or it will boil over seven 
times its weight of water. As the weight of make-up is but 


THE ELECTRICAL REVIEW. 


three-fourths the weight of feed, it may be stated that by 
running non-condensing for one hour in ten, all the make- 
up water may be heated to 212°, so as to deposit its load of 
scale-forming matter. A similar and continuous effect may 
be secured by taking one-tenth the total steam from the inter- 
mediate receiver of a compound engine. 

The foregoing may serve to point out certain unsuspected 
difficulties of surface condensing where there is only a limited 
supply of circulating water, and to emphasise the real value of 
economising all rainfall. Where circulating water is free and 
abundant, there is always a demand for some 5 per cent. or 
so of make-up water for the boiler feed. "This may with 
advantage be purified by some of the usual methods, espe- 
cially by the detartariser. Where the draught and other 
conditions will admit of it, the make-up may be obtained 
by evaporation under low pressure from a flue-heated vessel 
placed in the flue between chimney and economiser, and 
connected to the condenser. "The steam thus drawn off at 
low pressure would be dealt with continuously by the con- 
denser, and deposit would occur in the evaporator, a vessel 
whose position would prevent any severe heating, so that 
probably the deposit formed at a low temperature would 
easily be removed, for it would be very easy to arrange such 
an apparatus with a mud box outside all heat influence, and 
there would also be no danger in using certain of the boiler 
compounds which tend to preserve the scale as slush, but are 
very dangerous inside boilers. 

The temperature of the water inside such a heater would 
be about 126° F., which corresponds with a condenser 
“vacuum” of 12:7 lbs. In marine practice make-up 
water is evaporated by live steam passed through coils 
immersed in salt water in a vessel connected, as above 
described, to the condenser. Though evaporated at low 
temperature, make-up water necessarily carries off the latent 
heat of evaporation, which is lost in the condenser, no 
matter on what system the evaporation is carried out. 

The object to be kept in view in all systems of scale 
prevention and other water treatment is to secure the 
advantage of condensing and flue feed heating, which are 
apt to be lost where the treatment of water by the appa- 
ratus known as detartarisers is practised. Each case requires 
to be considered by itself, with the various points enumerated 
in the foregoing kept in view. 


THE DESIGN OF CONTINUOUS CURRENT 
DYNAMOS. 


By RANKIN KENNEDY. 


Tun designing of any machine whatever is a somewhat 
empirical affair, but with dynamos, the most important 
fuctors in the design need not at this date be left entirely to 
chance, and an approximate formula may be considered 
worth discussion. 

The first thing a designer is given is the output in kilo- 
watts required of the machine to be designed ; no formula 
which is not based on this fundamental requirement is of 
any use. The next given factor is the speed in revolutions 
per minute. "The designer i8 not concerned about the value 
of this factor ; any given dynamo can be run at very widely 
different speeds with equally good results. The third given 
factor iu any design is the terminal voltage, these three 
factors being always given, and the formula, E = Z x N. 
хах 10 6. хапа xí remain to be determined by the de- 
signer, and his chief aim is to find the lowest value for 
z aud N,, which will give him a machine to run efficiently 
and sparkless. | 

The designer has also given him accurate tables of copper 
wires, their dimensions, resistances, and also their current 
capacity for a given temperature rise, and so on. He has 
also at this date accurate tables of magnetic permeability of 
iron, its hysteresis and ampere-turns per inch length required 
to magnetise it to any practical degree. He has also the 
experience as to laminations, pole clearance, sub-division of 
armature coils into many sections, slit pole-faces, carbon 
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brushes, and all the other little fakes used to improve a 
design. I have no intention of going into any of these 
questions, but merely to put forward a method for arriving 
at а value for z in the formula, so that only one unknown 
quantity remains, N/, and that follows naturally, an easy 
quantity to determine. 

The formula is л = YK w x 200, where 7 is the total 
magnetic flux through the armature in Kapp lines, K w the 
kilowatts output, and 200 a constant which different 
designers may alter in value according to their skill. The 
lower it is the cheaper the machine ; the higher it is the 
beller the machine. 

This formula assumes one speed of 1,000 per minute for 
all machines; to apply to other speeds we use another 
factor. For reduced speeds we divide the standard speed of 
1,000 by any number required to bring the speed down to 
the given speed, and then multiply the constant 200 by the 
square root of this number. Thus if the speed were to be 


250, that is, J Ps then the constant instead of 200 would 
be 200 x М 4 = 400. 

Then for higher speeds we multiply the standard speed of 
1,000 by any number required to bring the speed up to the 
given speed, and then divide that constant 200 by the square 
root of this number. Thus for a speed of 4,000, instead of 
200 the constant would be 

200 
* 100. 


2, then, is found by 
VX W x 200 x 4/2000 | 


when speed is under 1,000, and by 


ЕНЕР 1 
V кү x 200 х ——- , 


when speed is over 1,000, u being the speed given. Having 
thus found 7, all the rest follows with ease. Of course, this 
formula can be written somewhat differently, but it would 
not be so clear in any other form for my present purpose. 

With this formula we have now all the following data 
for designing any machine :— 


K W = the output. 
n = the speed. 
E = the terminal voltave. 
хі = turns of wire or bars on the armature. 
7 = total magnetic armature flux. 


E x 108 
ихт 


All the rest of the design can now be left to any designer 
with some experience and a book of reference tables of iron 
and copper materials. 

It is remarkable how few sparkless machines are to he 
seen after all the elaborate treatment their design has 
received by scientific electricians, for while their mechanical 
construction and artistic form bave vastly improved in ten 
уеатв, it cannot be said their electrical design is much 
improved over older machines; very few designs display 
any originality electrically. 
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BUSINESS NOTES. 


Ате Lamp Exports, —We understand that Messrs. Drake 
and Corbam have recently received two interesting orders for 
Jandus arc lamps. The first is for 100 of their power circuit lamps, 
five in series on 440 volts, to be used for illuminating the forthcoming 
Durbar at Delhi. In these lamps the automatic cut out is a com- 
plete mechanism in itself, and is, therefore, better able to protect 
the main coils, and to maintain continuity of circuit in the event 
of the main mechanism failing, than if it were actuated by the main 
mechanism itself. Both the line and substitutional resistances are 
inside the lamp case. A furtheradvantage is that any tive out of the 
100 burn well in series. The other order is for their well-known 
standard lamp, fitted with a special air-tight case to meet the 
difficulties of the South African climate. These lamps are to be 
used for Coronation illuminations. 


_ Electrical Wares Exported. 
Waak me May 287TH, 1901. | Увек mme May 27TH, 1902. 


Adelaide . Value £45 Adelaide. Teleg.cable Value £242 
Amsterdam.. se zx 2% 90 exandria .. ә ns . 370 
Bangkok es ee oe ee 851 Amsterdam e ee е ob 
Buenos Ayres .. 499 Bangkok .. œ 140 
j Teleg. mat. . 497 Bombay А 119 
Calcutta s . . 1,775 | is Teleg. mat .. SM 
б Teleg wire .. 161 Brisbane 85 
Саре Town.. ee ee 942 Calcutta Ф . gn 
[1] Teleg. cable oe 9,600 Cape Town. Фе 1 
Colombo ss 58 Teleg. mai. . 7150 
Copenhagen. Teleg. wire x 92 Christchurch s» os 10 
Durban oe ee eo 536 Co nh ee ee ae 3 
East London .. 228 , Delagoa say „% we га 47 
» Teleg. mat. .. 228 ' Demerara .. 88 Am 9 5 35 
Gibraltar is T" - 13 Durban »* ss ко ео 1,18 


| 
Gothenburg as - ss 8 East London кә ae .. 6& 


Halifax. Teleg. mat., 92 cwt. — n Teleg. wire . 476 
Hamburg. Teleg. mat... .. 800 Fouchou  .. aa we ee 19 
Hong Kong.. ee T 17 Fremantle .. #4 is e 45 
Kobe. Teleg. mat. . 6,534 | Gibraltar .. 111 
Launceston "^ T 50 Gothenburg. ` Teleph. cable P 
Limon - is "m =e 17 Melbourne .. & 
Lisbon es - «s we 50 ! Monte Video ec aè E 920 
Madras ‘a oe as su 88 Ostend T S Ps 60 
Mauritius .. we d .. 18 | Port Elizabeth  .. Es .. 1,02) 
Melbourne. .. 179 Singapore T si ee 5 
- Teles. cable .. 2, 158 Sydney $a as ae . 645 
Ostend . 80 Wellington .. 36 
Ре rth.. ee ee ee 120 М Yokohama ae е ee es 650 
Port Elizabeth ee ee 74 | 
Rotterdam. Teleg. mat. .. 100 
St. Petersburg. Teleg. mat. 800 
Singapore .. oe Я ee 81 


By dney ee ee ee ee 1,141 
Wellington v» oe - .. 112 
Yokohama .. «5 a .. 1,228 


! 
== 


Total ee Total ө 


Foreign Goods Transhipped, 


Buenos Ayres. Electric lighting 


apparatus . Value £180 
Hamburg. Elec. goods . 100 
Madras. Elec. mat. 


. 60 
New York. Elec. motors & paris 151 
Perth. Elec. goods ee " 860 


Total ee £851 | 


Books Received.— 
United Kingdom,” by S. F. Walker. 
Guardian Company, Limited, 1902. 

* Bcience Abstracts,” No. 53, May 26th, 1902. 
Feilden Publishing Co., Ltd. 28. 

“Опе and All Gardening, 1902.“ Edited by Ed. O. Greening. 
London: Agricultural and Horticultural Association, Ltd. 

"A Graduated Collection of Problems in Electricity," by R. 
Weber, translated by E. A. O'Keefe. London: E. & F. N. Spon, 
Ltd. 1902. 78. 6d. net. 


* Coal Cutting by Machinery in the 
London: The Colliery 


London: The 


Installations,—Messrs. Baughan & Co., of London 
Street, Reading, have recently secured the contract for the electric 
lighting of the large premises of Messrs. Mollroys, of Reading. 
The installation consists of 730 incandescent lamps, fitted in 
chandeliers, mostly for six lights, and 70 arc lamps of a special 
design of the Union Electric Company's, enabling these five-ampere 
lamps to be burnt five in series upon the 200-volt supply, without 
any resistance in circuit. These lamps are specially constructed 
with a gilded finish and corona, so that most of them fit flush on to 
the ceiling. In addition to the above, there are also 24 of the 
Union Electric Co.'s flame arc lamps, these being used for external 
and effect lighting. Messrs. Baughan & Co. are also carrying out 
other large arc lighting installations, with the same class of arc 
lamps, and installations of power in various other industries in this 
thriviug city. 

Among recent contracts carried out by the E. A.-G. vormals 
Lahmeyer Electrical Company, the following polyphase plants are 
of interest :— 

Electricity works at Кобе! Herisau, Switzerland, equipped with 
four turbines direct coupled to alternators, for a total output of 
1,600 xw. at 10,000 volts pressure. The installation supplies 
Herisau and 15 surrounding towns with light and power. 

ljectricity works for the supply of Augsburg and surroundings, 
comprising three turbines, direct coupled to generators of 1,500 xw. 
cach, at 10,000 volts, and three turbines coupled to dynamos of 
1,000 kw. each, at 220 volts. 

Works for the city of Sinaia, Roumania ; three turbines coupled 
to alternators for а tot il output of 1,050 xw., at 3,000 volts. For 
power transmission to Campina and Bustenari, a distance of 45 km., 
for working petroleum purifying machines of the Steava Romana, 
there are four transformers for a total output of 800 Kw., trans- 
forming up from 3,000 to 11,000 volts. 

Works for the city of Wangen, Switzerland; seven turbinc- 
driven alternators of 1,600 н.р. each; one being for reserve, the 
total output is 9,600 н.р. The alternators generate at 10,000 volts for 
lighting and power, distributed over an area the diameter of which 
is about 50 kilometres, 


Liquidation, — А resolution was passed at an extra- 
ordinary general meeting of the London United Tramways 
Co., Ltd., held at Bristol on April 12th, and confirmed at a meet- 
ing on 6th inst., to the effect that as the undertaking aud assets ot 
the company bad been purchased by the London United Tram ways 
(1901), Ltd., the company be wound-up voluntarily. Mr. Samuel 
White was appointed liquidator for the purpose. 


(Continued on page 905.) 
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AMPS BAY, CAPE TOWN AND SEA POINT 
TRAMWAYS. 


IE Camp's Bay and Cape Town Tramway system, as it 
ists to-day, ів a natural extension of the previously exist- 
; Cape Town line, although the Camp's Bay section is 


Powers STATION. 


wned by a separate financial organisation. The construc- 
on of this tramway, which would have been difficult enough 
nder ordinary circumstances, was rendered much more 
rduous by the fact that the whole of the work was carried 
ut during the progress of the Boer war. Not only did the 
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by Messrs. Dick, Kerr & Co., Limited, whose experience in 
the construction of tramways beyond our borders has been 
unique, as far as English companies are concerned. 

A clear idea of the extent of the system will be obtained 
from the map, which is reproduced on p. 904. Commencing 
at the Round Church, Sea Point, on the south-west of Cape 
Town, where connection is made with the Cape tramway, the 
line rises at the end of the first mile toan altitude of nearly 
300 ft., and grades of 1 in 12 have been encountered. At 
Upper Clifton a magnificent view is obtained of Camp’s Bay, 
the range of mountains called the Twelve Apostles standing 
out clear and distinct. 

Gradually descending, at Camp’s Bay the track leaves 
the roadway, and continues its course over land purchased 
by the company. | 

After passing the power station, some three-quarters 
of & mile distant, the most southerly point of the tramway 
is reached at Oudekraal. Неге the line diverges in a north- 
easterly direction, and after encountering the heaviest grades 
of the system, the highest altitude is reached at Kloof Nek. 
At this point, some 800 ft. above sea level, there is obtained 
one of the finest views in the Colony. To the south is the 
rugged scenery of Camp’s Bay and Oudekraal ; to the north 
Cape Town and its world-famed Table Bay, while dimly in 
the distance lie the Blue Berg Mountains, the Lion’s Head 
and Table Mountain being on either hand. 

The average grade from Kloof Nek to the terminus at 
Burnside Road—a distance of little more than 1} miles—is 
slightly steeper than 1 in 12, Even this is exceeded in 


VIEW ON THE TRAMWaY ROUTE. 


course of the war interfere with shipping facilities, but no 
little trouble was experienced owing to the difficulty of 
obtaining adequate labour. In spite of these drawbacks, 
however, the tramway system, comprising nine miles of 
difficult track work, has been completed without any serious 
delay. The whole of thematerials required, and a good deal of 
the supervision necessary in course of erection, were supplied 


other places, where grades of 1 in 9 are encountered ‘for 
short distances. 

The laying of the permanent way involved more than the 
usual difficulties. Not only was a considerable length of 
new roadway necessitated, but more than 75 per cent. of the 
existing roads had to Бе widened and graded. Blasting 


operations on a large scale were necessary, which, however, 
G 


902 


THE ELECTRICAL REVIEW. 


[Vol. 50. Мо. 1,279, May 39, 1902 


provided the compensating advantages of much excellent 
stone for concrete and road metalling. 

Besides making provision for carrying off the heavy rains 
by means of capacious drains and culverts, massive retaining 
walls had to be 
constructed, consist- 
ing of dry stonework 
laid in courses. In 
places these were EN 
of exceptional 
strength, measuring 
from 6 to 10 ft. 
thick at the base, 
and from 20 to ~ 
25 ft. in height, 
crossing the deep 
sluits of water- 
courses on the 


6 ft. 6 in. to 15 ft., according to the width of the road, the 
average distance of the furthest trolley wire from the centre 
of the track being 10 ft. Owing to the tortuous character 
of the route, it has been found necessary to run the trolley 
wire partly on one 
side of the road 
| and partly on the 
^ other to allow of 
| the poles being fixed 
| in the most suitable 
| positions. 

The generating 
station and car shed 
are situated at 
Camp’s Bay, this 
site being the most 
suitable, owing to its 
proximity to the sea, 


estate. 

The gauge of the 
tramway is 4 ft. 
84 in., and is thus 
uniform with the 
Cape Town Tram- 
ways, over which 
system running powers have been obtained. The rails are of 
girder section, weighing 90 lbs. to the yard ; they are laid ona 
concrete foundation, a strip of concrete 6 in. deep and 18 in. 
wide, composed of 5 to 1 Portland cement, being laid under 
each rail. Karri wood paving has been laid for a width of 
1 ft. 10 in. on each side of the track, and a 9-in. toothing 
course along the inner side of each rail. The rail joints are 
each bonded with two 6/0 S. W. G. Neptune" rail bonds. 
Special cast-steel points and crossings have been used. 

The side arm system has been adopted for the overhead 
equipment, the trolley wire, of No. 0 S. W. G., being carried 
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View oF A “ COMBINED ” CAR. 


from whence water 
is drawn for con- 
densing purposes. 
Another reason lay 
in the fact that a 
continuous supply 
of fresh water for 
boiler feed purposes is obtainable from a small stream 
flowing down Table Mountain, and the position is fairly central. 

The engine room is 94 ft. x 42 ft., and consists of two 
floors and a condenser pit. A 10-ton overhead travelling 
crane arranged for hand power runs the whole length of the 
engine room, and has a lift of 16 ft. The boiler house is 
94 ft. long x 43 ft. 5 in. wide. The car shed, which is 
also part of the same buildings, is 136 ft. long x 94 ft. 
wide, with eight lines of track, four of which have pits 
running their entire length. At the entrance to the car 
shed are offices, mess room and stores, 


GENERATING PLANT. 


at a height of 18 ft. 6 in. above the rail level. The poles 
are of mild steel, tapering from 7 in. at the base to 35 in. 
diameter at the top, and are furnished with ornamental base 
castings, finials and brackets. The arms vary in length from 


The generating plant consists of two direct coupled 
400-Kw. sets. The engines, constructed by Messrs. Yates 
and Thom, are of the cross compound type, developing 
720 B. II. P. with a steam pressure of 150 lbs., when running 
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at 90 revolutions per minute. The main shafts are 19 in. of the various 


magnetic circuits, thus checking the slightest 


diameter, and on these the generators and fly-wheels are tendency to spark. 
keyed. The latter are 18 ft. in diameter, and weigh about The switchboard consists of nine panels, of which three 
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“ GRIDIRON ” CAR. 


are generator panels, three feeder panels, one 
station panel, one lighting panel, and one 
leakage panel. Two of the generator panels 
only are in use, the other being a spare 
panel. Each is fitted with a positive and 
negative quick-break switch, capable of 
carrying 1,000 amperes, a magnetic circuit- 
breaker, and an ammeter reading from zero 
to 1,200 amperes. Two of the feeder panels 
are in use, the other being a spare. Each 
is fitted with an automatic circuit-breaker 
of the same type as those used on the 
generator panels, an ammeter reading up to 
900 amperes, and a quick-break switch for 
connecting feeder to bus bar. 

The main station panel is fitted with a 
main ammeter reading up to 3,000 amperes, 
on which the total output of the station is 
constantly shown, and a watt-hour meter. 
It is also fitted with a recording voltmeter, 
with a working pressure of 550 volts. The 
leakage panel contains all the instruments 
necessary for testing for leakage, &c. The 
lighting panel is arranged for six 50-ampere 
double-pole circuit switches, with fuses and 
throw-over switches, 

In the condenser pit are two surface con- 
densers with combined air and circulating 
pumps. These are of the Admiralty type, and 
are specially devised for using sea water. The 


24 tons each. The cylinders are fitted with Corliss auto- cooling water is supplied to the condensers by means of large 
matic valve gear. cast-iron pipes, which are carried well out beyond low-water 

The generators were built at the works of the English ^ mark. To avoid the danger of seaweed being drawn up into 
Electric Manufacturing Company, Limited, Preston, and the condensers, the suction pipe has been interrupted on 


were subjected to severe tests by the engineers of the tram- ^ the shore by a sump built in concrete carried well down below 
` way company, Messrs. Alfred Dickinson & Co., Birmingham, ^ low-water level, which is easily kept clear. | | 
= who were highly satisfied with the way in which their speci- In the boiler house are two water-tube boilers, each with 


fication had been met. 
Theoutput of each of the 
machines is 400 Kw. at 550 
volts ; they are compound 
« Wound, are in accordance 
* with the standard practice 
adopted at Preston, and 
¢ are similar to those which 
v Messrs, Dick, Kerr & Co. 
.. have supplied to many 
.* tramway and lighting 
authorities in the United 
Kingdom. 
The field-magnet frame 
consists of high permeability 
y cast-iron, into which are 
А cast laminated steel pole- 
pieces. Тһе armature is 
built up on a special form 
of spider, in which the 
sections of the rim are 
unconnected, thus avoiding 
shrinkage strains. T'he core 
is built up of steel lamina- 
tions, spacing laminations 
being inserted to form 
. Ventilating ducts for cooling 
the interior of the core 
and the windings. The 
armature coils are laid in 
open slots on the periphery, 
and агь interchangeable. 
The commutator is carried 
on its own ring, which is 


mounted on the extended Main SWITCHBOARD. 


Ub of the armature spider. 


he commutator bars are of hard-drawn copper, and а heating surface of 3,654 sq. ft., and capable of evaporating 
are firmly clamped by means of steel end rings. 12,000 lbs. of water per hour under normal conditions. Each 
Equalising rings are attached to the commutator, and com- boiler is fitted with a dead-weight safety valve and a spring 
pensate for any slight variations in the magnetic reluctance valve set to blow off at 160 lbs. pressure. The boilers are fed 
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by means of two compound non-condensing duplex feed 
pumps, capable of delivering 24,000 lbs. of water per hour 
against a boiler pressure of 160 lbs. per sq. inch. Before 
being pumped into the boilers the feed water is passed 


VIEW OF TRAMWAY, AND Lion’s HEAD. 


through a fuel economiser containing 288 -pipes fixed in 
the main flue, The chimney stack is 125 ft. in height, and 
5 ft. inside diameter at the top. | | 

The works are equipped with the necessary machine tools 
for the purpose of carrying out repairs, including a large 
screw-cutting gap lathe, wheel lathe, wheel press, drilling 
machines, grindstone, smiths' hearth and fan, the whole 
being driven by an electric motor. 

The feeder cables are laid in cast-iron troughs 18 in. below 
the surface, and are surrounded with bitumen. The con- 
ductors are insulated with paper and vulcanised rubber, and 
lead-covered. The main cables are laid in half-mile sections, 
and at each junction of two sections a feeder pillar is placed 
in which the cables are connected to a bus bar, and from 
thence to the trolley wires in the usual manner. 

The cars are of special design to meet 
the prevailing climatic conditions of Cape 
Town. They are of single-deck bogie type; 
part are what are known as gridiron open 
cars, and part are of the combined type. 
The former have a seating capacity of 65 
passengers, and the latter of 54. The 
length of саг is 40 ft., width 7 ft. 6 in., 
and height inside 8 ft. They were built for 
Messrs. Dick, Kerr & Co., Limited, by the 
Electric Tramway Carriage Works, Preston, 
and shipped to Cape Town completely 
finished, the only work to be done before 
they could commence to run being to mount 
them on the trucks, connect the wiring 
and fix the trolley poles. In passing, 
it may be observed that so popular has 
Camp's Bay already become, that the 
company anticipate that the present equip- 
ment of cars will shortly be found too 
small to cope with the traffic. Each 
truck carries two motors, one on each 
axle. Here, it will be noticed, there is 
a departure from the usual lines; the з 
equipment of the cars comprises four 
motors, each of 25 B. H. P., во that each 
саг is capable of developing 100 B. H. p. 

There is hardly any question that four 

motor equipments with long cars are imperative where 
grades are heavy, and in the case of Camps Вау 
the gradients are unusually severe. Not only, how- 
ever, is a proper distribution of power necessary, but the 


question of braking and retardation is also of prime 
importance. The brakes, therefore, on these cars have 
received very careful consideration, three brakes having 
been fitted, viz, a hand brake with a brake block 
on each of the eight bogie wheels, an 
air brake acting in conjunction witli 
the hand brake, and an auxiliary slipper 
brake. In addition to these, it is alan 
possible, by throwing over the reversing 
| switch, to convert the motors into 
generators, thus enabling them to act 
as a powerful emergency brake. The 
cars are operated from either end һу 
means of a special controller designed for 
four-motor equipments. 

It may be added that Messrs. Dick, 
Kerr & Co., Limited, carried out the 
work to the specifications of Messrs. Alfred 
Dickinson & Co. 

The same firm, we may mention, 
successfully carried out the construction of 
the Barcelona and Madrid tramways, and 
the progress of this contract, curiously 
enough, was to some extent interfered with 
by the progress of the American-Spanish 
war. Another important Colonial tram- 
way system which has been recently con- 
structed by the company is that of 
Calcutta. 


Calcium Carbide in Germany. — The amount of 
calcium carbide imported into Germany in the years 1899, 1900 
and 1901, was 6,374, 7,703, and 9,506 metric tons respectively; the 
amount exported was 636, 224, and 274 tons. In the same years 
the German railways consumed in the manufacture of their 
acetylene-oil gas about 5,500, 6,000, and 6,500 tons; whénce, mak- 
iog a reasonable allowance for the quantity of carbide made within 
the fiscal limits of the Empire, it has been calculated that 5,740, 
6,980, and 7,250 metric tons were used in the years mentioned for 
purposes of domestic illumination in single generators, and in the 
33 central installations which now exist in that country. These 
figures show a healthy, though slow, development of the acetylene 
branch of the industry; but they are nothing to wbat the carbide 
makers could turn out if there were a chance of selling their рго- 
duct. Thus it follows that before the manufacture of calcium car- 
bide can become a more valuable employment for electro-chemical 
factories, the consumption of acetylene in such isolated districts as 
are unable to support electricity works, or as have already intro- 
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duced coal gas works, must be stimulated by all fair means. This 
is to be done partly by the education of the public, chiefly by the 
different Acetylene Associations co-operatively suppressing the 
makers of badly-designed, awkward, complicated, or even dangerous 
generators. 
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BUSINESS NOTES. 


(Continued from page 900.) 


Catalogues, Lists, &e,—Messrs. J. E. Spagnoletti and 
Company, of Goldhawk Works, Goldhawk Road, W., have favoured 
us with copies of their prioe lists of motors aud generators, and 
switches, switchboards and telegraph instruments. They are well 
illustrated and contain some interesting and useful information. 
We have also received a list of electric clocks and pamphlets des- 
cribing their “Tolchard " patent battery regulator, and the Rex” 
chemical fire extinguishers. 

Pamphlet No. 124 has come to hand from tbe B.T.H. Co., des- 
cribing their electric brake controllera, type B. 

The General Electric Co. (1900), Ltd., send us a leaflet describing 
their Stanley-d’Arsonval moving-coil ammeters and voltmeters, 
batten lampholders, “ Link" switches, paper-insulated bell wires, 
illumination globes, and new fixtures. Another leaflet describes 
their “ Freezor” electric fans for direct and alternating current, 
for desks, brackets, ceilings, &c., and larger forms for ventilating 
rooms, &c. 

Messrs. Crompton & Co., Ltd., have issued a pamphlet dealing 
with their ‘Coronation ” arc lamps, for hire or purchase. These 
Jamps give & golden yellow light, the whole of the globe being 
illuminated, and the mechanism is very simple. Arc projectors for 
illuminations are also described. 

Mr. G. Braulik, -of 217—218, Upper Thames Street, E.C., sends 
us a price list of his arc lamps, including miniature indoor lamps, 
taking from 14 to 8 amperes, with suitable covers and reflectors; 
ordinary lamps for outdoor lighting, with a large variety of covers; 
inverted arc lamp reflectors ; resistances, automatic cut-outs, &c.; 
shunt lamps; enclosed arc lamps; flame arc lamps; projectors; 
winches; concentric coupling ; and a variety of other accessories. 

We bave received a price list of Messrs. John Spencer, Ltd.'s 
iron and steel tubes and fittings of all kinds, including telegraph, 
tramway, and arc lamp poles, and electric wiring tubes. 

The Westminster Engineering Co., Ltd., send us a copy of their 
motor price list, comprising D. C. semi-enclosed and enclosed motors 
from 4 to 40 B.H P., aud motor starters. They also send us leaflets 
describing the Westminster” enclosed arc lamps. ; 

A price list comes to hand from the Bergmann Electrical Works 
describing their Swan and Edison lampholders, magnetic lamp- 
holders (which can be attached to any object of iron or steel), 
watertight globes and sockets. : 

Messrs. J. Carter, Sons & Co. send us their price list of engineers’ 
tools, comprising practically every class of appliance that an 
engineer requires, 

The Langdon-Davies Electric Motor Company, Limited, have 
issued a new list of their single-phase alternate current motors, 
from 3 to 35 B. H.P., which it is claimed are self-starting without 
exceeding the normal fall-load current. 

We have received from Messrs. Fredk. Braby & Co., Limited, 
their new Glasgow illustrated catalogue of corrugated iron 
roofing sheets, galvanised iron tanks, &c. A special feature is the 
introduction of the “ Barffing " process, by which iron articles are 
coated with a skin of magnetic oxide, entirely preventing oxidation 
—hence the name applied to the products, rustless iron." А new 
раш bas been laid down for carrying out this process on a large 
scale. 

A beautifully illustrated little book (an abridged catalogue) comes 
to hand from Messrs. Alfred Herbert, Ltd., of Coventry, describing 
their machine tools, which comprise horizontal апа vertical milling 
machines in great variety, cutter grinders, sensitive drills, capstan 
lathes, turret lathes, automatic screw and stud machines, slotting 
machines, saws, &c., and a vast number of accessories of all kinds. 


Condensing Plant. — Among other work that the 
Wheeler Condenser and Engineering Company have in hand at 
the present time, is the cooling tower and condensing plant for the 
Birmingham electric light station. The cooling tower has to deal 
with 90,000 gallons of water per hour. The company are also 
supplying for the East Ham electric light station a cooling tower 
and condensing plant, the cooling tower to deal with 45,000 gallons 
per hour. Both of the above are repeat orders. The Whecler 
Company have also in hand a cooling tower plant for Messrs. Mar- 
shall, of Gainsborough, to deal with 35,000 gallons of circulating 
water per hour, and condensing plants for Sheffield, Stockport, and 
Erith electric light and power stations. 


Coronation Note. — The directors of the Electrical 
Power Storage Company, Limited, bave decided, in commemora- 
tion of the Coronation of King Edward VIL, to pay their workmen 
a full day's pay for the Coronation day holiday, and to illuminate 
their premises at 4, Great Winchester Street. 


Correction.—Referring to the electric lighting plant for 
Messrs. Gamage's, concerning which a note appeared in our last 
issue, we are asked to state that the whole of the contract, includ- 
ing boilers, engines, dynamos, &c, has been placed by Messrs. 
Gamage with Mr. A. H. Wood, of Victoria Street, S. W. 


Rail Bonding.— A remarkably neat booklet has been 
issued by the Forest City Electric Co. dealing with this subject. 
The history of bonding is concisely outlined, with speaking illus- 
trations showing various types of bonds and bonding methods, and 
the merits of the “protected rail bond "—a very excellent device 
in many ways—are clearly set forth. At the end of the book there 


THE ELECTRICAL REVIEW. 


905 


is a capital set of tables for practical use in designing bonds, giving 
particulars of resistances of copper cables, energy lost in joints 
gauges and areas, interior contact surface of bond holes, &c. 


Fuse for High Voltage.— The simple form of fuse 
shown in the following figures, in section, and as used in distribution 
boxes, has been introduced by Messrs. Richardson & Co., of Nelson 
Street, Stratford Road, Manchester. It will be seen that the 
fusible wire is enclosed in a porcelain block, which is provided with 


Rec? Ne 
385453, 


— 


an aperture in front through which the wire is visible; it is thus 
easy to see when the fuse has blown, while the narrow passages 
ensure an efficient blow-out. The terminal plates are slipped into 
spring contacts on the board, so as to be readily replaceable. 


Trade Announcements,—Messrs. Heathman & Com- 
pany, the ladder makers, have opened a South Kensington depót at 
351, Fulham Road, where they will keep a stock of ladders, steps, 
trestles and scaffolds for the use of electricians in the West End of 
London. 

The Klein Engineering Company, Limited, inform us that Messrs. 
Harvey & Co., of 25, Victoria Street, Westminster, S.W., are now 
appointed their London representatives. 

The Charing Cross and Strand Electricity Supply Corporation 
Limited, announce that their registered address and general offices 
are about to be removed to 60, St. Martin's Lane, W.C., where all 
communications should be addressed on and after 31st inst. 

Mr. William M. Farniss, formerly with Мезвгв. Handley and 
Shanks, of Birmingham, has been appointed the representative of 
the Electric Construction Co., Ltd., in South Wales and District. 
Mr. Furniss’s address, pro tem., will be 70, Beauchamp Strect, River 
Side, Cardiff. 

The Brush Electrical Enginecring Co., Ltd., inform us that they 
are removing their London offices to their previous address, Vic- 
toria Works, Belvedere Road, Lambeth, S.E., where all communi- 
cations should be addressed after June ist. 

Owing to the increase of their business, Messrs. Gambrell Bros. 
have removed their office and works to more extensive premiscs at 


Durham House, 23, North Side, Clapham Common, London, S.W. 


ELECTRIC LIGHT AND POWER NOTES. 


Austria.—4A company has been formed in Gratz to estab- 
lish a large power station to utilise the water-power of the River 
Mur, about 18 miles from that town. The plant will have a capa- 
city of about 3,000 н.р., and the electrical energy generated will be 
transmitted to Gratz and employed for power purposes in the many 
breweries and other industrial establishments there. The contract 
for the electrical plant has been placed with the Vereinigten Elec- 
tricitats Gesellschaft, of Vienna. 


Blaenau Festiniog.—On 22nd inst. the electricity 
works was formally opened by Lord Newborough. The Yale 
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Electric Light Company, which is to supply the town, was formed 
two years ago for developing the water-power in this district. The 
slate quarries are to be supplied at 1d. per unit for power, and for 
public and private lighting 4d. will be charged. The company 
already has 400 н.р. in motors, and 3,00) 8-c.P. lamps connected. 
Mr. T. P. O. Yale, is the managing director. 


Bournemouth.—The T.C. has resolved to oppose the 
Bill to confirm the Pokesdown Electric Lighting Order, 1902, so 
far as the said Order is concerned. 


Colchester.—About noon on Monday last week, the 
electric light service main in St. John's Street broke, owing to the 
heavy rains having caused a subsidence. The ground immediately 
became charged with electricity for the space of abcut five yards, 
and horses passing over the spot received shocks.” A large crowd 
assembled, and enjoyed what was evidently deemed fun. Mr. A. R. 
Sillar, the borough electrical engineer, was promptly informed of 
the mishap, and quickly took measures to rectify the breakdown. 


Dalmatia.— La Società Italiana del Carburo di Calcio is 
establishing large electro-chemical works at Sebenico, Dalmatia. 
In connection with this, a 7,000 н.р. plant is to be put down to 
utilise the water-power of the Kerka Falls, 6 miles from the works, 
in the generation of electrical energy. The contract for the tur- 
bines and electrical machinery has been secured by Messrs. Ganz 
and Co., of Buda-Pesth. 


Derry.—The Corporation is about to give effect to a 
scheme of private electric lighting which has been in abeyance for 
almost two years. The streets are already electrically lighted. 


Dudley.—Mr. E. A. Sandford Fawcett, on behalf of the 


Local Government Board, held an inquiry on Friday last week 
relative to the application of the T.C. for sanction to borrow 
£22,000 for electric lighting purposes. The Town Clerk stated 
that this was the third loan required on account of the electrical 
undertaking. In the first year of working, after paying principal 
and interest on the loans, there was a loss of £80. Last year there 
was & profit of £92. Mr. R. Wilson (borough electrical engineer) 
explained that the capacity of the power station was at present 
equal to 700 xw., and it was proposed to increase this by the 
addition of a 500-x w. engine and dynamo. 


Dumfries.— Prof. Capper has visited the burgh in 
connection with the proposed lighting scheme. There is a 
probability of a tramway scheme also being adopted in connection 
with this. 


Germany.—A central electric lighting and power station 
has lately been completed and put in operation at Anterturkheim. 
The water-power of the River Neckar is utilised, the plant com- 
prising three 260-н.р. Voith turbines and dynamos, and two 250- 
H.P. steam dynamos. 


Hudderstield.—Thie Electricity Committee of the Cor- 
poration has received the sanction of the L.G.B to borrow the sum 
of £99,483 for purposes of electric lighting (extensions), &c., and 
the County Borough Council at its meeting on 21st inst. resolved 
to make application to the B. of T. for a prov. order for power to 
supply electricity within the area of Milnsbridge and within the 
districts of Golcar and Linthwaite (outside townships). The Elec- 
tricity Committee also decided to grant electricity free for purposes 
of decoration on June 26th, 27th and 28th, in honour of the King’s 
Coronation. 


Hull.—At the meeting of the E.L. Committee of the 
Corporation on 21st inst., the chairman said the past year had been 
one of considerable activity, and their authorised capital amounted 
to £244,032. They had now 1,843 consumers connected, and sold 
1,490,099 units, being an increase of 183,024 over the previous year. 
Owing to an increase in the working expenses he regretted that 
there was a deficit of £2,732 on the year's working. 


Hythe.—At length the Folkestone Electricity Supply 
Company has obtained wayleave through Sandgate to Hythe, and 
in order to obtain electric light as early as possible, the Hythe T.C. 
has decided to ask the company to pay to its credit the value of 
the Corporation’s prov. order, which lapses on July 30th. 


Kingston-upon-Thames,—The annual report of the 
electricity undertaking, ending March 31st last, shows that there is 
a deficit of £2,295 as against £2,721 during the previous year. 


London.—W EsruiNsTER.—About three o'clock on 17th 
inst. the underground cables under Cranborne Street were found to 
be on fire outside Daly's Theatre. Several slabs of the pavement 
were blown up, but fortunately no one was injured. 

STEPNEY.—The arbitration between the County of London and 
Brush Provincial Electric Lighting Company and three of the 
districts comprising the Stepney Borough, which obtained provi- 
sional orders, has at last been settled. The company claimed a 
sum of £22,000 for the extinction of their rights. As the result of 
the hearing the arbitrator has ordered the payment of a sum of 
£5,000 to the company. This is to be levied on the three parishes 
and districts named, the fourth district, Whitechapel, having pre- 
viously had the enterprise to instal its own municipal system. 

IstiNGTON.— The M.B.C. electricity department has now laid 
cables along the whole length of Hornsey Load, and the Council has 
passed estimates for low-pressure extension cables for private 
lighting ouly, amounting to a total of £7,130. An estimate was 
also passed for mains for private supply and public lighting ata 
cost of 43, 900, and for minor extensions at a cost of £772. 


Manchester, —The electric cables fused on Monday last 
week in Hall Street. Considerable damage was done to the cables; 
the bitumen and coveriug were burning for over half an hour. 


Paisley.—The T.C. has resolved to lay down estra 
plant at the electricity works at an estimated cost of £8,500. (Y 
this, £2,000 will be required for the tramway scheme. 


Paris.—According to the Sim, the policemen on nich: 
duty are to have electric lights on their uniforms and at ite 
extremities of their batons; these will be used in the regulation cí 
the street traffic. 


Renfrew.— Messrs. Babcock & Wilcox, Ltd., of Renfrew, 
have recently adopted electric power throughout their works. A 
large power house has been erected cortaining engines aggregating 
1,200 н.р. The power generated is distributed to motors arravzed 
on the group system and worked at.a pressure of 220 volte. 


Southampton. — The Corporation has received the 
sanction of the L.G.B. to construct the new electric light works on 
the western shore, and work will at once be proceeded with. 


Spain.— Application has been made to the authorities of 
the province of Almeria to put down plant to utilise the water 
power of the Rivers Nacimiento and Andarax in the generation of 
electrical energy for lighting and power purposes. 


Stafford.—4At the T.C. meeting last week, it was stated 
that there was a charge on the rates for the electricity department 
of £1,100. 


Stoke-on-Trent.—The T.C. has decided to oppose tle 
proposed application by a syndicate for powers to erect eiectn: 
generating stations and lay mains for the supply of electricity in 
Cheshire and the northern portion of Staffordshire. 


Sudbury.—A L.G.B. inquiry was held on 22nd inst. 
into the application of the Corporation to borrow £12,000 for elec- 
tric lighting purposes. 


ELECTRIO TRACTION NOTES. 


Aberdare.—The British Electric Traction Company, 
Limited, have notified the D.C. that they have under consideration 
а proposal to promote next Parliamentary session a tramway scheme 
for this large area; but before incurring any preliminary expenses 
(necessarily heavy), the company inquire whether the Council wili 
favour the scheme, provided an agreement is come to as to detail. 
and an interview is suggested. The whole question of electré 
tramways will be dealt with at the next Council meeting. 


Birkenhead.—The Tidswell type of life-guard has bud 
an opportunity of proving its efficiency in connection with t: 
Birkenhead electric tramways. On Wednesday last week, whens 
bogie car on the Ferry—Prenton route was turning into Atherton 
Street, a girl of four years, named Murphy, ran on the track and 
fell as the car was approaching. The gate of the Tidswell guard 
struck the child, and the guard at once dropped to the track, cauce 
up the child, and carried it safely until the car came to a standstill. 
On examination, the child was found to be uninjured beyond sem: 
slight bruises, which were supposed to have been caused by contact 
with the gate. 


Bournemouth.—The В. of T. has declined to grant the 
Council's application, which formed the subject of an inquiry © 
London recently, to construct a tramway in the Parkwood Hos |, 
Pokesdown. The T.C. has resolved to apply to the B. of T. t 
extend the time for completing the tramways and the works in 
connection there with. 


Cardiff.—The reconstruction work has now been com- 
pleted, and that six weeks before the stipulated time. Fares have 
been re-arranged, and an indemnity fund against accident: 
established under Corporation auspices. The cars were run 53 
Sunday for the first time. Only 12 employés objected to Sundsy 
labour, against 161 affirmatives. Over 100,000 passengers were 
carricd in the new electric cars at Cardiff on Whit Monday. 


Chatham.—The handsome electric tramcars of th: 
Chatham and District Light Railways Company for the past three 
days have been running in order to test the working of the system. 
On Monday the B. of T. officials were to inspect the tramws's 
and the cars, and it was hoped that all the trams would be гишиге 
by the end of the weck. The generating station and car-sheds bat 
been erected at Luton, just outside the High Street of Chatham. 


Dudley.—On Wednesday evening one of the guard wire 
connected with the tramway in High Street snapped and fell acres 
the trolley wire, a considerable length of the broken strand being 
extended along the street. The contact with the trolley wire 
caused the broken guard-wire to become “alive,” and wherever it 
touched the rails sparks were emitted, plainly indicating its n 
dition. As a consequence the greatest consternation was саш 
among the pedestrians and tradesfolk. As the cars were a 
equipped with gloves or pliers, before the wire could be remo? 
there had been a complete block in the tram service, and a pari 
block iu the street пас, lasting three-quarters of an hour. 


Durban.—The first section of the electric tram eH 
was recently opened. The overhead trolley plan is adopted, зд 
centre poles are principally used. 
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GlasgoW.— The Corporation has under consideration at 
present extensions to Clydebank in the west and Kirkintilloch in 
the north. The former burgh is anxious that Glasgow should work 
the tramway system in conjunction with the Glasgow system fora 
term of years, at the end of which the burgh would take over the 
plant within the burgh as its own. Nothing definite has been 
settled yet, and companies are doing their best to get into these 
suburban burghs. An engineering difficulty presents itself in both 
cases, viz., the bridging over the Forth and Clyde Canal. At pre- 
sent the old-fashioned bridges require to be raised and lowered to 
allow barges to pass, in much the same manner as the Tower 
Bridge. 


Gloucester.—The City Council has decided to apply 
to the Light Railway Commissioners for permission to con- 
struct a light railway in its own district and to some of the sur- 
rounding districts, aud consequently there appears to be no 
possibility now of settling the dispute with Mr. Nevins as to certain 
roads which come under the jurisdiction of the County Council, 
and over which he desires to construct his network of electric 
tramways. The County Council also further considered tbe matter 
at a special meeting held on Saturday last, and decided not to 
agree to the proposals of the Corporation. It will Le interesting 
to see how this dispute will terminate, but, unless an amicable 
arrangement can be arrived at, the introduction of electric traction 
into a very wide and populous area of Gloucestershire must be 
seriously hampered, if not prevented altogether. 


Hastings.—The Corporation has decided to consent to 
the Hastings Front Line Electric Tramways Bill, on certain condi- 
tions as to the prior completion of the lines to the out-bounds 
already authorised by Act of Parliament. The resolution passed on 
March 7th, declining to entertain the application of the promoters, 
had previously been rescinded by the Council. The Jill will be 
opposed before the Parliamentary Committee by frontagers and 
other residents. 


Leeds.—aAn electric car, laden with passengers, was on 
Sunday afternoon proceeding from Stanningley to Leeds, when, on 
taking a curve near Castleton Bridge, it travelled 70 ft. on the 
stone sets, rushed over the causeway, and crashed into the bridge, 
and 17 passengers were injured or shaken. It appeara that the 
brake did not act, and it is to be subjected to exhaustive tests. 


Leicestershire.—Application has been made by Lieut.- 
Colonel R. E. B. Crompton for powers to construct light railways in 
the county. 


Liverpool, — There was a slight outbreak of fire 
last Monday at the Dingle Station, on the Liverpool Overhead 
Electric Railway. А train, consisting of three carriages, was 
standing at the platform, when a tlame issued from the motor box, 
and the woodwork around caught fire. An alarm was at once 
given, and the station oflicials were quickly on the scene with & hose 
and hydrants, the flames being extinguished before much damage 
was done. 

In a letter to the local press, the chief engineer, Mr. S. D. Cottrell, 
stated that neither the station nor the carriages composing the train 
caught fire; one of the magnets fused ; theclectric current was at once 
cut off, and the burning cable extinguished by the station staff with 
little or no damage. The whole occurrence only occupied a very 
few minutes, and caused practically no disloeation of the service. 
The promptitude with which the outbreak was dealt with showed 
the efliciency of the arrangements made at the station for extin- 
guishing fire, after the accident last Christmas. 


London.— According to present anticipations, the section 
of the Great Northern and City Railway from Moorgate Street to 
Drayton Park will be ready for traffic shortly after the Coronation. 


Middlesex.—Applicaticn has been made to the Light 
Railway Commissioners by the County Council for authority to con- 
struct further light railways in Middlesex. 


Mountain Ash,—The D.C. for this large Glamorganshire 
centre has decided not to entertain the proposals of the British 
Electric Traction Co. to lay tramways in the district. 


Paris—Versailles.—This new line is to be inaugurated 
on June 1st. Trials made last week have given satisfactory results, 
and the trains did the journey in 50 minutes. It is, however, hoped 
later to run an express service capable of performing the journey 
in 15 minutes. 


St. Helens.— Last week the daughter of Henry 
Higham, a girl aged seven years, was Knocked down by an electric 
саг in North Road, St. Helens. The driver pulled up, aud the girl 
was found under the life guard. It was found that her skull was 
fractured, and that she had sustained other injuries. Mr. Higham 
and family were to have emigrated to America iu a few days. 


Slough.—The London United Tramways Co. gave 
official notice at Slou h on Saturday last, that they iutend to apply 
to the Light Railway Cor missioners this month for puwer to 
extend their system o? © c.t. :. tramways to Colubrook, Slough and 
Maidenhead. 


Southport.—A new clectric tram line is to be constructed 
in Cemetery Road and Shakespeare Strect, Southport, as soon as 
the provisional order is received. The new line will cost about 
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£7,500, which will cover everything except the cost of the cars. 
The total length of the line will be less than 14 miles. 


Npain.—4A proposal is under consideration to convert the 
steam railway between Bilbao and Las Arenas into au electrical 
line. La Compania Hidro-Electrica Iberica is reported to have 


offered to supply the necessary electrical energy on advantageous 
terms. 


Stroud,—Application has been made by Mr. T. Nevins 
for leave to construct light rail ways near Stroud in the County of 


Gloucester. The County Council has also applied for powers to а 
similar end. 


Sweden,—The Faluen-Westerdalelf Railway proposes to 
carry out some experiments with electric traction on a part of its 
line, with a view to its adoption on the whole system. 


Wolverhampton,—During the past week the Tramways 
Committee were able to run a much better service, as the number 
of cars was nearly doubled; but even now there is a difficulty in 
coping with the number of passengers. There has been a number 
ot slight accidents. One day last week a horse received an electric 
shock while passing up Waterloo Road. The animal is now 
useless, and the town clerk has received intimation of 
intended legal proceedings. On Saturday night а horse 
worth £30 was killed in Pipers Row. It is asserted that this 
was the result of an clectric shock, and the matter is now in 
the hands of the veterinary surgeons and the legal gentlemen. 
On Saturday morning two horses and two drivers connected with 
the Great Western Railway Co. were proceeding in the direction of 
Bilston Road, when the horses began to plunge violently and fell 
forward, and the men liad to get off the wagon to attend to them. 
The result was that both men received shocks aud were attended to 
at the General Hospital, but in neither case was the result serious. 
The horses however, were said to be much bruised by tumbling 
about. Both men declare that there was nothing about the Lorain 
box to call their attention to it before the shock to the horses. 
Again, on Monday morning, another accident occurred on the 
Bilston Road. While a carter named Griffiths was driving a load 
of slack along the road the horse suddenly fell down, and the man 
Gritliths himself stepped ona box aud received a shock. These 
accidents point conclusively to the fact that the boxes must occa- 
sionally be left "alive." Meanwhile the electrical equipment of 
the Tettenhall line is being rapidly pushed forward, and in the 
course of about another weck the line will be electrically equipped. 


TELEGRAPH AND TELEPHONE NOTES. 


Bismarcksbure.—Telegrams can now be sent to 


Bismarcksburg, in German East Africa, at the rate of 3s. 7d. per 
word. 


Charleroi—Marseilles Telephone.—We learn that 
Charleroi will shortly be in telephonic communication with Paris and 
Marseilles. Trials that bave just been made between Thuin and 
Brussels, Charleroi, Paris and Marseilles have proved successful, 
and conversations were carried on very clearly. "This will probably 
be one of the longege telephone lines in Europe—the distance 
between Charleroi aud Marseilles being 1,200 kilometres. 


Glascow.—A remarkable feat has been accomplished by 
the National Telephone Company in connection with the work of 
fitting up the new south-side exchange. As the result of the serious 
fire on ‘Tuesday last week, the switch-room and test-room were 
entirely gutted, and the outside wires considerably damaged. Six 
new sections of switchbcards, which were ordered from the com- 
pauy's factory, arrived in Glasgow on the morning following thc 
fire, and these were fitted up in temporary premises adjoining the 
old exchange. The cables aud outside wires had to be completely 
renewed near the exchange. Intimation had been made to the sub- 
scribers who were affected by the tire that communication would be 
partially opened by Monday morning; the company have improved 
upon this by establishing a record in telephone exchange building. 
By mid-day on Friday —threedays from the time the fire began—com- 
munication was opened with 50 subscribers, 4n additional number 
bave since been connected up, uud the whole exchange is now 
practically complete. ‘The company are entering into negotiations 
for larger and mcre commodious switch-rooms than those which 
were destroyed, for their permanent plant. 


Muscat,—The rate for telegrams to Muscat by the route 
of the Indo-European Telegraph Company has been reduced to 
2s, 3d. per word. 


Reduction of Rates to Australasia, — The Eastern 
Extension, Australasia and China Telegraph Company, notifies that 
the cable rates on and after June Ist, will be reduced as follows:— 
New Zealand, 3a. d.; New Caledonia, 3s. 8d.; Norfolk Island, 
38. 2d. ; aud Fiji, 3s. 7d. per word. 


мапед, Геге are 208 acceptances of Corporation 
telephonic rentals, and another 117 uotify readiness to support. 
The l'ostmnaster-General suggests £4 as а minimum, but the Cor- 
poration desires &5 as the tarulf. | 
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Wireless Telegraphy.— Prof. Fessenden has been ex- 
perimenting for two years, under the auspices of the U.S. weather 
bureau, with a new device for receiving wireless telegrams, which 
he considers better than a coherer. The experiments have been 
made between Roanoke Is. and Hatteras Inlet, a distance of more 
than 50 miles. The speed of signalling attained is stated to be 
equivalent to over 500 words a minute. 

Wireless telegrapby is said to be successfully established in the 
Hawaiian Isles. Iuter-island rates vary from 2s. to 88. for 10 words, 
exclusive of address. No cables are in use in the group. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—June 6th. Motors, pipework, chequer plat- 
ing, &c. See “ Official Notices” May 9th. 


Beckenham.—June 6th. The U.D.C. wants tenders 
for incandescent lamps. See “ Official Notices" May 16th. 


Bermondsey,—June 16th. Main switches, cut-outs, 
distributing boards, electrical fittings, shades, conduits, &c. See 
“ Official Notices " to-day. 

Brighton.— June 9th. Points, crossings, tie-bars, bolts, 
&c., for the Corporation tramways; also 300 tonsof steel rails. See 
“ Official Notices " May 9th. 

Brigliton.—J une 9th, 
girder tram-rails. 
Road, Brighton. 


Burton-on-Trent, — May 30th. Tenders for three 
100-xw. tramway generators, switchboard, three Lancashire boilers, 


steam pipes, jet condensing plant, economiser, &c. See Official 
Notices " May 16th. 


Bury.—June 24th. Construction of permanent way for 


tramways. Particulars from Mr. A. W. Bradley, borough engineer 
and surveyor. 


Copenhagen.—June 6th. The Danish Telegraph 
Department wants tenders for the supply of 78,000 kilos. of copper 
wire, and about 10,000 kilos. of steel wire. 

Dudley.—June 6th. Tenders for the supply of incan- 
descent lumps, and oil. See “Offcial Notices" May 16th. 


Eastbourne.—June 6th. Опе dry-back marine type 
boiler and fittings. See ‘ Official Notices" May 23rd. 


France,—.June 8th. The municipal authorities of Pra- 
delles (Haute Loire) are inviting tenders for the establishment of 
a central electric lighting station in the town. Particulars may be 
obtained from, and tenders are to be sent to, La Mairie de Pradelles 
(Haute Loire). 

Fulham.—June 5th. 
„Official Notices" May 23rd. 


Glamorgan.—May 31st. Electric wiring, &c., for 
Parc Gwyllt and Angelton Asylums, near Bridgend. See Official 
Notices " May 9th. 

Glasgow.—June 7th. ^ Economiser 
plants. See “Official Notices " May 9th. 

Glasgow.—June 7th. Supply of electricity meters for 
one year. See Official Notices“ to-day. 

Greenock.—June 2nd. Tenders for 300-Kw. steam 
dynamo, with piping. See ‘ Official Notices" May 23rd. 

Hoylake and W. Kirby.—June 9th. Tenders for 
electric lamps, oil, waste, &c, for 12 months. See Official 
Notices May 28га 

Hungary, — September 1st. The authorities of 


Kolozsvár, in Hungary, want to introduce electricity for lighting 
and power purposes. See Official Notices" May 9th. 


Hunslet.— June 3rd. Tenders for two electric lifts. 
See “ Official Notices” May 16th. 


Kirkealdy.—June 21st. Wiring of electricity works. 
Specification, &c., from Messrs. Kennedy & Jenkin, 17, Victoria 
Street, London, S.W. 

Launceston (TaswaNiA).— September 15th. The Cor- 
poration wants tenders for polypbase generating, transmitting, 
transfcrming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See Official Notices“ May 23rd. 

L.C.C.—.June 5th. Wiring and fittings for four fire 
stations at Battersea and Camberwell. See ‘Official Notices " May 
23rd. 

London, S.W.—July olst. 
ders for a self-propelled lorry (oil). 
25th. 

Juneaton.— June 15th. One water-tube boiler and 
connecting pipework. See Official Notices " to-day. 


Supply of 300 tons of steel 
Particulars from Mr. T. B. Holliday, Lewes 


Tenders for pipework, See 


ard condensing 


'The War Office wants ten- 
See “ Otlicial Notices April 


North-Eastern Railway. — June 9th. 
apparatus and telcgraph wire and line stores. 
from Mr. Graves, Telegraph Department, York. 


Rotherham.—June 17th. Tramway and lighting 


feeders, mains, &c., Lancashire boilers, and steam dynamo. Sec 
“Official Notices to-day. 


Roumania.—. June 13th. Tenders are being invited 
until June 13th by the municipal authorities of Calarashi—Stirbeiu 
for the concession for the electric lighting of the town during a 
period of 35 years. 


Russia.—The Ouprava Company, Saratoff, Russia, asks 
for offers for a central power station for the production of electrical 
energy for public and private lighting, traction and motive power 
purposes. 

Sophia.— June 9th. The Bulgarian Posts and Tele- 
graphs Department wants tenders for the supply of telegraphic and 
telephonic apparatus. 

Stockton-on-Tees.—. June 10th. Boilers, condensing 
plant, steam dynamo, switchboard, mains, &c. See Official 
Notices " to-day. 

Stretford,—June 18th. Tenders wanted for boilers, 
superhcaters and economisers, tteam dynamos, condensers, pumps 
and mains. See “Official Notices " Мау 23rd. 


Tonbridge (Kent),—June 9th. 


works, 


Telegraph 
Further particulars 


Wiring clectricity 
Particulars from Mr. R. Hammond, 64, Victoria Street, 


London, S. W. 


Warrington.—June 18th. Tramcars, with electrical 
equipments. See Official Notices " to-day. 


CLOSED. 


Barnsley.—The Corporation has accepted the tender of 
the Electrical Power Storage Company, Limited, for the supply of a 
storage battery. 


Bexley Heath.—According to the Confract Journal the 
T.C. has accepted the following tenders :—A. Penny & Co., tramway 
rails and fishplates; W. Scott & Co., anchor plates; Dick, Kerr and 
Co., bolts, nuts and tie bars. 


Bournemouth.—The T.C. has accepted the estimate of 
Messrs. J. G. White & Co. (£1,849) for track-laying in connection 
with the car shed, and Messrs. Jenkins & Sons’ estimate of £000 
for the construction of a cooling tank. 


Bristol.—Messrs. Siemens Bros. & Co., Limited, have 


received an order from the Corporation for a turbo-generator to be 
erected at Temple Back station. 


Broughty Ferry.—The contract for the supply of a 
storage battery has been placed with the Electrical] Power Storage 
Company, Limited, by the Town Council. 


East Sussex.—We are informed by Messrs. J. Е. 
Spagnoletti & Co. that whereas last week we stated that the 
amount of their tender for East Sussex County Asylum was 
£1,773 118, we should have said £11,773 118. 


France,—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows:—La Compagnie 
Francaise des Mctaux, Paris, 100 tons of high-conductivity copper 
wire 24 mm. diameter, and 50 tons ditto. 3 mm. diameter; La 
Compagnie des Trefileries du Havre, Paris, 150 tons ditto. 24 mm. 
diameter; M. Grammont, of Pont de Cherux, 100 tons ditto. 24 mm. 
diameter, and 50 tons ditto. 3 mm. diameter; La Compacnie 
Générale d'Electricité, Paris, 50 tons ditto. 24 mm. diameter; aud 
La Compagnie Francaise du Bi-metal, Paris, 50 tons ditto. 4 mm. 
diameter. 


Hamilton,—According to the Contract Journal, Messrs. 
Edmundson and Co. have secured the contract for the erection of 
the new electricity works at Almeda Hill. 


Manstield.—The '. C. has accepted the tender of Messrs. 
Crompton & Co., Limited, for Section“ L "—pipework, valves and 
tanks— in the sum of £2,486. 


Whitby.—The U.D.C. has accepted the tender of the 


Reason Manufacturing Company for 100 electricity meters. 


FORTHCOMING EVENTS. 


Friday, May 30th.—At 9 p.m. Royal Institution. Signor G. 
Marconi having fallen ill, tbe evening discourse will 
be delivered by Dr. J. A. Fleming, on " The Flec- 
tronic Theory of Electricity." 

Thursday, June 5th.—At 8.30 p.m. Rontgen Societ y, mecting at 20, 
Hanover Square. The President, Mr. Herbert Ја k-»p, 
will read a paper on “Тһе Sources of Phosphores- 
cence.” 

Friday, June 13th.—At 3.30 p.m. Physical Society. 
the National Physical Laboratory, 
Teddington. 


Meetin at 
Busby House, 
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SOME NEW ALUMINIUM ALLOYS. 


Aluminium - Tungsten. — L. Guillet bas recently published a 
preliminary account of some experiments om the preparation of a 
binary alloy of aluminium and tungsten by means of the Gold- 
schmidt process. The aluminium was mixed with tungstic 
anhydride, and ignited with a mixture of aluminium powder and 
barium peroxide. Three alloys were obtained: (1) a body having 
the composition AIW,, which is slightly attacked by strong acids, and 
decomposed by boiling water; (2) an alloy consisting of Ala W, 
having the same properties as the preceding one; and (3) Al,W, 
which is easily attacked by strong acids or boiling water, and 
appears as lamellar crystals. Michel has already described the alloy 
ALW asan iron-grey brittle crystalline powder from which hot 
caustic soda dissolves all the aluminium, leaving pure tungsten. 
This alloy had the specific gravity 5:58. An alloy containing 
7:5 per cent. of tungsten has also been examined mechanically, and has 
given tensile strengths of from 10 to 16 tons per sq. in., with 
elongations ranging between 1:5 and 14:0 per cent., according to 
whether it was cast, hard-rolled, or annealed. 

It may be remembered that two ternary "light" aluminium 
alloys containing tungsten have been on the markets for several 
years, and have proved to possess valuable qualities. One of them, 
called ‘‘wolframinium,” contains 98 per cent. of commercial 
aluminium, with 1 per cent. of tungsten and 1 per cent. of 
copper as the third constituent. Its specific gravity is 274, 
essentially the same as that of pure aluminium itself. Its 
tensile strength, cast in sand, is 10 tons per sq. in.; cast 
in iron chills, 12 to 13 tons; forged, 15 tons; rolled or 
drawn, 20 to 22 tons per sq. in. Before annealing its elongation 
is 3 to 5 per cent., after annealing 12 to 20 per cent. It takes a 
high polish, and does not tarnish in the air. The second alloy, 
called “ romanium,” contains 1 per cent. of tungsten and 1 per cent. 
of nickel as the third ingredient. Its specific gravity is 2°75. Its 
tensile strength is about the same as that of wolframinium in what- 
ever physical condition it be examined; but it is harder and of 
greater elasticity. It can be worked either hot or cold, and is more 
easily machined than pure Héroult aluminium; it can also be 
forged, rolled, drawn, and stamped. According to the patent 
specification (No. 21,146, 1895), romanium is made by adding 
amorphous tungsten to molten nickel, and then introducing the 
aluminium. Ог, an alloy of tungsten and aluminium is prepared 
by melting the latter metal with a mixture of tungstic anhydride 
and cryolite, 80 as to produce a substance containing 10 per cent. of 
tungsten. More aluminium is then added in sufficient quantity to 
bring the proportion of that constituent in the finished alloy up to 
the desired amount, and the whole is poured into the molten nickel. 
Romanium is specially interesting just now, as one of the leading 
cycle companies has announced that it isabout to build its machines 
with romanium rims, which will have the advantage over the nickel- 
plated steel rims hitherto adopted of not becoming rusty and un- 
sightly when tbe rim brakes rub off the superficial layer of metal. 

Aluminium-Molybdenum.—Quillet has also investigated the binary 
alloys of aluminium with molybdenum, preparing them by reducing 
molybdic acid with excess of aluminium in the same fashion as he 
did in the case of the tungsten alloys. He has obtained at least 
six definite alloys: Al;Mo, AlsMo, AlzMo, AIMo, AIMo, and 
АІМох. All of them are attacked by strong acids; none by boiling 
water; some of them resist the action of dilute hydrochloric acid, 
e.g., AlMo and Al Mo. Wöhler prepared an alloy to which he 
gave the formula Al, Mo, describing it asa black crystalline powder 
consisting of iron-grey rhombic prisms, soluble in hot nitric and 
hydrochloric acid. Guillet mentions the same АІ, Mo alloy as 
yielding lamellar crystals. 

Aluminium-Antimony.—Lippmann has been examining that curious 
alloy of aluminium and antimony having the composition А150, 
which was apparently first described by Alder Wright in 1892 and 
subsequently by Roche in 1893. This substance melts at between 
1,978° and 1,080* C. (Wright said above 1,000° C.), whereas its con- 
stituents melt at 660’ and 630° C. respectively ; and it is therefore 
an exception to the rule that alloys generally are more fusible than 
their ingredients separately. Lippmann found the specific gravity 
of the substance AlSbat 4° — 16°C. in vacuo to be 4'2176, the gravities 
of aluminium and antimony being 2°67 and 672 respectively. By 
calculation it should have had a density of 5:2246; so that a con- 
siderable increase in volume must occur during its production, and 
it formsan exception to Matthiessen's law. Both Wright and Roche 
state that AlSb disintegrates in moist air, and liberates hydrogen 
Írom water ; in fact, none of the aluminium-antimony alloys appear 
to be permanent. Roche claimed that an alloy containing less than 
5 per cent. of antimony would be uscful in tbe arts; but it has also 
proved to fall to pieces after a few months’ exposure to the atmos- 
phere. He recommended the use of such substances for the pro- 
duction of ternary alloys with copper or nickel, asserting that 
materials of great hardness, strength, and elasticity could be pre- 
pared in that fashion. Wedo not know whether his idea has proved 
to be correct or not; nothing would seem to have been published 
respecting the actual properties of ternary alloys of aluminium 
containing antimony, excepting that ın one of Mach's subsidiary 
patents covering the manufacture of magnalium,” an addition of 
10 or 15 per cent. of antimony is stated to have the advantage 
of raising the melting point of that alloy from 700° C. to a white 
heat. 

Aluminium-Magnesium.—Boudouard has recently determined the 
melting points of a long series of aluminium-magnesium alloys, of 
which “ magnalium is the best known type. He finds that the 
curve of the melting points exhibits two maxima, at AIMg, and 


AlMg respectively; also 3 minima. Magnalium itself still con- 
tinues fo be much written about, but little fresh information is 
given. Kaempfer has stated that the alloy turns well, can be 
drilled or milled readily, and does not clog the finest files. It is 
harder than pure aluminium, and cannot be cut with:a knife. Its 
tensile strength is from 13 to 15 tons persq.in. It takes and 
retains a high polish. Its specific gravity is 2:52 + 0°03. Its 
fracture has a fine grain, like that of steel. Siemens & Halske, of 
Berlin, are reported to be using it in the manufacture of armatures 
and for motor car parts; otherwise it would seem to have been 
taken up mainly by opticians, as its extra hardness in comparison 
with pure commercial aluminium causes the threads chased on lens 
mounts of magnalium to stand wear and tear better than usual. 
The claim that magnalium can be soldered satisfactorily is always 
being insisted upon very strongly ; although no reference is made to 
the difficulty —not of merely uniting two pieces for a few minutes 
by the aid of the bit, which is undoubtedly small—but of making 
some kind of soft solder sufticiently electro-positive in character 
not to form a galvanic couple of serious voltage with the magnalium 
itself when the article is exposed to damp air. 


NOTES. 


Walkers Equilibrium Regulator—Mr.  Fredk. 


Walker, of Oxford, has designed an automatic and anticipatory 
equilibrium regulator for preserving the stability of electrically- 
driven air-ships. This regulator is shown in front elevation and 
section below. It consists of an insulating case divided into 
two compartments, each having a heavy bronze roller, rolling by 
gravity over contact surfaces. The back strips are connected to the 
main lead, and are higher than the other strips, so as to engage 
with an annular groove in each roller to guide it. The other strips 
are connected to the terminals of a rheostat, which is cut out of 
both branch motor circuits when the air-ship is level transversely. 
The twin screw-propellers rotate under triple ab rocurves, and the 


action of the regulator is to diminish the speed of the motor on the 
lowest side by putting resistance in. The longitudinal equilibrium 
is controlled by a similar regulator set fore and aft; this acts by 
reveraing а small electro-motor, which alters the angle of a long 
tube centrally pivotted, containing about 60 lbs. of mercury. "This 
regulator is specially designed for the new air-ship Specia, which 
is being built to the order of M. Panuzzi, and is the second British 
air-ship in construction, and the first to be driven by electricity. 
The power plaut is designed by Mr. Fredk. Walker. 


Obituary.—The death occurred on Saturday last of 
Captain Abel Henry Chapman, chairman-director of Messrs. Clarke, 
Chapman & Co., Limited, Gateshead. Captain Chapman was born 
at Wanstead in 1836, and, although of Quaker parentage, joined the 
Army in 1856, obtaining a commission in the lst Regiment Bengal 
Cavalry. He retired from the Army in 1874. The death of the 
late Mr. W. Clarke in 1890 threw a great deal of responsibility on 
Captain Chapman, particularly in the commercial and financial 
departments of the business, which has been greatly increased. 


The Electrical Standardising, Testing and Training 
Institution.—Prof. C. A. Carus-Wilson, М.А, M.LE.E, com- 
menced a special course of lectures to the ‘senior students of the 
above Institution, upon Dynamo, Motor and Transformer Con- 
struction,” on Monday last, May 26th. 


Coronation Hluminations.—Mr. А. E. Farrow, of the 
Windsor Electrical Installation Company, says that no special 
arrangements are being made, nor will there be any reduction in 
price, but the Town Hall is to be electrically illuminated and the 
work carried out by the company. 


Institution of Junior Engineers.—A large party of 
members of this Institution recently paid a visit to the Great 
Eastern Railway Works, at Stratford, by the courtesy of the loco- 
motive superintendent, Mr. J. Holden, M.Inst.C.E. On Monday 
next there will be a visit to the new signal cabin of the South-Eastern 
and Chatham Railway. 
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Institution of Electrical Engineers, — The report 
of the Council, presented to the meeting on 22ud inst., 
announces an increase of membership of no less than 538. Premiums 
were awarded to Messrs. O. Laeche, H. W. Clothier, S. G. Brown, 
Frith and Lamb, H. M. Hobart, K. A. Scott-Moncrieff, D. Robertson, 
and A. Russell, for papers and communications. The Salomons 
Scholarship, value £50, bas been awarded to Mr. P. A. Laubach, and 
the Hughes Scholarship, value £50, to Mr. E. Fisher, both of the 
Finsbury Technical College. Sectional Committees have been 
appointed representing the following interests respectively :— 
(1) Traction, light, and power distribntion ; (2) telegraphs and tele- 
phones; (3) manufacturing; (4) electro-chemistry and eleciro- 
metallurgy. The accounts show a surplus of £758 2s. on the year’s 
work, and the building fund now amounts to £10,000. 

Special Committees are dealing with questions of importance to 
the industry, and the new wiring rules will, it is hoped, be issued 
during thesummer. A visit to Northern Italy is to take place in the 
spring of next year. 

The Presideut of the Board of Trade will receive a deputation 
from the Institution on Thursday next on the subject of the dis- 
abilities imposcd on the industry by adverse legislation. 

DunLINx SrEcTION.—The following officers have been appointed for 
the session 1902—3 :—Chairman, J. W. Towle; vice-chairman, A. E. 
Porte. Prof. W. F. Barrett, F.R.S., G. Е. Pilditch, Р. S. Sheardown, 
Е. Gill, W. Tatlow, M.A., B.E., H. Luttrel-Elward, W. Brew, W. 
Brown, B.Sc., A. T. Kinsey, Prof. W. E. Thrift, M.A., F. T. C. D. 
The last meeting of the session was held at the Royal College of 
Science yesterday, when a paper on Тһе Lighting and Driving of 
Textile Mills by Electricity," was read by Marshall Osborne, 
associate member. 

STUDENTS’ Szerrox.— The report of the hon. sec. (Mr. H. D. 
Symons) of the work of this Section for the session 1901—2 shows 
that 13 meetings have been held during the session; the average 
attendance has been 33, and the discussions on the papers have been 
very enthusiastically entered into by the students; 13 works aud 
installations of special interest in the neighbourhood of London 
have been visited by parties of students on various Saturdays 
during the session. The Council sanctioned a proposal by the Com- 
mittee to visit Newcastle-on-Tyne during the Easter vacation of 
the technical colleges; 32 students took part in the visit, which 
lasted five days. The party arrived in Newcastle on Monday, 
April 7th, and attended the meeting of the Newcastle Local Section 
held at the Durham Colleve of Science on that evening, being 
warmly welcomed by the chairman, Mr. J. Е. C. Snell. А 
mecting was held at the Tyne Temperance Hotel on the Friday 
evening, April 11th, at which most of the students taking part in 
the visit were present. The party visited Stockton-on-Tees, Sunder- 
land and Jarrow, besides other works in Newcastle. 


South African Trade Commission.— It would scem 
that British manufacturers andftraders are determined that, in the 
case of South Africa, British trade shall follow the flag. In this 
connection we notice in the Times the appointment of a 
representative committee of some of the leading manufacturers 
and traders of the United Kingdom. The committee includes such 
men as Col. R. Ej. Crompton (Crompton & Co., Limited, London), 
past-president of the Institution of Electrical Engineers; Mr. Jobn 
Lockie, J.P. (shipowner, Newcastle-on-Tyne), chairman of the 
Central Council, National Industrial Association; Mr. John 
Thomson (merchant), president of the Manchester Chamber of 
Commerce; and Mr. George Conaty, M. IL. Mech. E., presideut of the 
Birmingham Association of Mechanical Engineers. The operations 
of this committee will include tbe sending out of three experts to 
South Africa to inquire into, and report on the state of, and openings 
for, trade there. They will represent the leading industries, the 
mcst important of which is engineering, the commissioner for which 
bas just been appointed in Mr. Ben. H. Morgan, the editor of the 
Engineering Times. The Colonial Office is assisting the work of the 
Commission and granting the deputation travelling facilities 
through the military lines. The deputation, who will leave England 
the first week in June, will return from South Africa in about thice 
or fcur months’ time, and their respective reports will be awaited 
with much interest by manufacturers and traders throughout the 
country. 


Incorporated Gas Institute.—Tlie thirty-ninth annual 
general meetirg of the Incorporated Gas Institute is to be beld at 
Southampton, under the presidency of Mr. S. Westall Durkin, tbe 
gas engineer there, commencing June 10th. A civic weleome is to 
be accorded the members at the opening cf the proceedings. The 
programme includes a lecture on '' Electric Traction and Electro- 
lysis,” to be delivered by Mr. James Swinburne, M.Inst.C.E. 


Platinum.—The platinum output in New South Wales 
in 1960 was only 530 (s., value £1,007; and the total quantity 
raised since the beginning of 1504, 8,295 ozs., valued at £12,432. 
Platinum mining in N S.W. is limited to a great Extent, owing to 
the scarcity of water in the districts in which the metal is found. 
The N S.W. platinum is obtained. chietly from Platina, a township 
situated two miles from F'ifield and about 322 miles west of Sydney, 
where it is found associated with gold. Itis probable that as fresh 
discoveries are made, an extensive and valuable branch of the State 
mining industry will be created. 


New Engineering Magazine.—A_ welcome innovation 
in technical journalism is the foundation of the Auainecring Maaa- 
zine, of the University of Birmingham. The first number of this 


publication, dated May 15th, is the pioneer of its kind, and indi- 
cates that the new University intends to take a prominent position 
in engineering; it is to be the organ of the Engineering Society, 


‘and will appear twice during each term. Naturally, the editors are 


proud of their position of priority; they may reasonably take credit 
to themselves also for the excellent quality of their first issue, 
which contains articles'by the Principal, Dr. Oliver Lodge, Profs. 
Burstal), Turner and Nedmayne, and the editors. Under the head- 
ing Lines of Foree,” some amusing editorial notes are given; we 
would suggest, however, that the too frequent references to intoxi- 
cating liquor throughout the issue are in bad taste. There is too 
much of this already in professedly technical journalism. The 
editors will please note also that the word dat« is in the plural. 


Welsh Mines. — Prof. Galloway, of the South Wales and 
Monmouthshire University College, ex-deputy inspector of mines 
for the busiest part of the Welsh coalfield, recently stated in reply 
to inquiries, that he believed it would be possible to adopt elee- 
tricity in all mechanical operations in connection with which com- 
pressed air and steam are now employed, with the exception of 
certain stipulated instances. He thought that there was a great 
future for electricity in colliery undertakings, except at the faces of 
fiery mines and iu the return airways. It would, undoubtedly, be 
cheaper, and the fact that the South Wales Power Company sre 
propcsing to erect large and economical engines musi necessarily 
enable them to supply the power at а very much lower rate tban it 
could be produced for by installations at the individual collicries. 
Replying toa query as to whether electricity conld be utilised in 
connection with coal-cutting machinery, Mr. Galloway said that it 
could not ; compressed air would have to be used for this purpose, 
except in mines where naked lights were allowed. 


Electric Automobile Fire Engine.—The Hanover 
T.C. has adopted an electric automobile fire engine. It bas a speed 
of 16 km. per hour, and contains a battery of accumulators of 42 cells, 
furnishing current for a journey of 25 kilometres without re- 
charging. Two motors are arranged to act independently of each 
other on the back wheels. The cost of the automobile and equip- 
ment is £1,200. 


Electricity and Agriculture, —The Agricultural Society 
of Lombardy has decided to award a prize of 1,500 lire to the 
author of the best essay on the Intluence of Electricity on Vegeta- 
tion and the Products of Agriculture,” containing an ^rpose of the 
studies made in Italy and abroad in this connection. Essays should 
be sent to the Societa Agraria di Lombardia, Place Fontana, Milan, 
not later than September 30th, 1903. 


The Electricals.—4À well attended smoking concert 
tock place at the Bedford Head Hotel on Friday evening last to 
close the winter tession. The President, Sir David L. Salomons, 
occupied the chair, aud a varied and enjoyable programme of music 
was gone through. We understand that several interesting summer 
trips are contemplated by the Committee, information as to which 
could doubtless be obtained from the hon. secretary, Mr. F. E. 
Oldham, 3, Orchard Road, Highgate, N. 


The Sarpsfos Carbide Faetory.— The calcium carbide 
factory which derives its energy from tbe Sarpsfos Falls of the 
River Glommen, near the town of Sarpsborg, is the largest electro- 
chemical works in Europe. The falls themselves are 54 ft in 
height; and the water passing over them in the summer months, 
April to November, is sutlicient to develop 24,600 E. H P., altbough 
in the winter this usually diminishes to 15,000 or 15,000, with an 
occasional minimum of 11,000. А special canal, 240 yds. long and 
30 ft. wide, with a gradient of 5 per cent., has been cut cut of the 
rock to lead the water to a reservoir, from which steel tubes 5 mm. 
thick in the walls conduct itto the turbines. These tubes are 
heavily lagged with wood and sawdust to prevent the penetration of 
frost. The water travels at the speed of some 9 ft. per ec ond. 
each pipe delivering about 700 cub. ft. in that interval of time, and 
it drives six turbines of 1,400 н.р. each, four of 2,000, and two of 
300, or a total of 17,000 н.р. The turbines are of the Jonval type. 
supplied by the firm of J. J. Ricter & Co., of Winterthur, and have 
a new undescribed electric regulator; the dynamos are built hori- 
zontally above the turbines, and have their vertical axes coupled 
directly to the latter. It is stated that over 5,000 tens of caleinm 
carbide are being made annually by means of power supplied by 
these works, an estimate which should leave some 12,000 H.P. 
employed for other purposes. ‘These include energy delivered to 
several manufacturers of briquettes, or compressed fuel, and a 
5,000-volt supply to the town of Frederikstad, where it is largely 
consumed in saw mills. The factory is connected through an electric 
railway 7 kiloms. long with the main railway system, which a few 
miles below Sarpsfos passes the port of Sannesuud, whence steamers 
leave every fortnight for Hamburg and Stettin The ercc'ion of the 
power station has hindered the use of the Glommen for sendirg 
wood logs down to the cea, and so a special navigation caral bas 
had to be constructed, as this industry is of considerable ilocal 
importance, 


Boilers for the Navy.—The six first-class cruisers now 
under construction are to have water-tube and cylindrical boilers in 
the ratio 4: 1; two will bave Niclausse, two Yarrow, cue D rr. and 
one Babcock & Wilcox boilers. It із noteworthy that the Bellev:iie 
is excluded. 
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A Mare's Nest.— X correspondent, who does not favour 
us with his name, writes us as follows:—'' ANOTHER Ровкв.—1Ї 
should be greatly obliged if you would farnish me with the answer 
to the following question, set by the City and Quilds Institution 
at the recent examination. A dynamo takes 98 НР. to drive it, and 
runs at 500 revolutions per minute. If it is driven by a belt, and 
the pulley is 24 in. in diameter, what will be the difference in ten- 
sion between the driving and the slack sides of the belt ?—N. G. B., 
Burton-on-Trent." 

Evidently N. G. B." has in mind the induction motor with 15 
poles, to which we recently alluded. Our readers will remember 
tbat some of our correspondents applied cut-and-dried formule to 
that problem with mechanical lack of discrimination; they had 
been taught to calculate, but not to think. Apparently, the 
examiner has here an easy prey; for " N. G. B," if he writes in 
good faith, is unaware that the question is a very clementary aud 
easy one. The fact that students are so easily defeated is anything 
but encouraging, in view of the paramount need of thinking men to 
carry on our industries. 


Shock Fatality,—Anengineman employed at the Glapwell 
Colliery, Derbyshire, accidentally touched one of the electric wires 
which supply light to the works, and a current under a pressure of 
several thousand volts passed through his body. Death was almost 
instantaneous. 


Personal.— Lord Rayleigh, Professor of Natural Philo- 
sophy at the Royal Institution, has been elected & corresponding 
member of the Imperial Academy of Science, of Vienna. 


THE CENTRAL STATION ENGINEER. 


Mr. CECIL F. Love, of the Halifax Corporation Electricity Works, 
bas been appointed to fill the post of chief assistant engineer at 
the Wycombe Electricity Works. There were 84 applicants. Mr. 
Love gained his experience at the electricity works at Reading, 
Shoreditch, West Hain and Halifax. 

The Huddersfield B.C. has resolved that Mr. J. W. TURNER be 
appointed senior engineer-in-charge, and his salary be increased 
from £117 to £150; that J. E. ScHorrenp and E. Lunn be appointed 
engineers-in-cbarge, and their salaries increased from £78 to £91. 

Mr. W. F. Stamp, late assistant electrical engineer to Wimbledon 
Council, having been appointed to the post of chief assistant 
electrical engineer to the Devonport Corporation, was entertained 
by his friends at Frascati’s Restaurant, on Thursday last week. 
Mr. J. W. A. Binner, chief assistant engineer to the Bermondsey 
Borough Council, in presenting Mr. Stamp with a dressing case on 
behalf of the company present, congratulated him on his appoint- 
ment, and wished him every success. A silver cigarette case and an 
address were also presented to him from the working staff of the 
Wimbledon Electricity Works, as a mark of their great appreciation 
of his courteous treatment and fair dealing. Mr. A. E. Young made 
a further preseutation of a silver match box, on behalf of a few 
personal friends. 

Last week Mr. Enwarp Cross, borough electrical engineer of 
Rotherham, was presented with a handsome silver tea set and silver 
mounted oak tray by the staff and employés, on the occasion of bis 
marriage. Тһе Mayur made the presentation, and spoke in highly 
complimentary terms of Mr. Cross’s success in the conduct of the 
electrical undertaking, after which Mr. Cross made a suitable reply. 

Mr. О. A. PILCHER, chief assistant electrical engineer to the 
Blackburn Corporation, has been appointed electrical engineer and 
tramways manager to the Borough of Ilkeston. 


NEW COMPANIES REGISTERED. 


City and Surrey Electric Railway Company, Limited 
(73,761).—This company was registered on May 17th, with a capital of £150.000 
in £10 shares, to carry on the business of an electric railway company, to under- 
take the construction, maintenance and working of electric and other railways 
and tramways and motors therefor and their accessories and appurtcnances, 
and to manufacture and deal in all kindsof vehicles, whether propelled or drawn 
by animal or mechanical traction, and all machinery, appliances, apparatus and 
things capable of being used in connection therewith, producers and suppliers 
of electricity for the purposes of light, heat or power, Ke. The first subscribers 
(each with one share) are: A. G. Ashwell, 79, Queen Street, E.C., solicitor: 
W. B. Langmore, 15, Park Lane, W., solicitor: W. Rigby, 19, Pascoe Road, 
Lewisham, Kent, railway contractor; S. Strickland, for the Widnes Foundry 
Company, Widnes; S. G. Fraser, 1, Victoria Street, Westininster, civil engi- 
neer; B. Drake, 66, Victoria Street, Westminster, electrical engineer; R. B. 
Maltby, Carbrook Steel Works. Sheffield, steel manufacturer; апа C. 8. Oxen- 
burgh, 133, Ramsden Road, Balham, Surrey, gentleman. No initial public 
issue. The number of directors is not to be less than two nor more than eight: 
the subscribers are to appoint the first; qualification, £200; remuneration, £700 
each per annum (chairman, £300). 


Private Telephone Company, Limited (73,732).— This com- 
ралу was registered on May 15th, with a capital of £10,000 in £1 shares, to 
adopt an agreement with A. Reiner, and to acquire and turn to account any 
inventions relating to putting up and working private telephones, dc. The first 
subscribers (each with one share) &are:— A. Reiner, Dashwood House, E. C., 
merchant; A. E. Whipp, 61, Mark Lane, B.C.. shipping agent; R. T. Beard, 49, 
Clova Road, Forest Gate, contractor; T. A. Beard, 201, Romford Road, Forest 
Gate, ligliterman; W. H. Feltham, 87, Tooley Street, S. E.., manufacturer; and 
Н. Field, Keyser's Royal Hotel, Blackfriars, B.C., manufacturer. No initial 
public issue. The number of directors is not to be less than three nor more 
than seven; the tirst are A. E. Whipp, 8. Taylor, W. H. Feltham, E. Atkins, 
E. A. Gibsons, E. H. Lamb and A, Reiner; remuneration as tixed by the com- 
pany. Registered oftice, Dashwood House, E.C, 


* т е 

South African Works Syndicate, Limited (73,720).— This 
company was registered on May 14th, with a capital of £5,000 in £1 shares, to 
carry on the business of manufacturers of rolling stock, railway and tramway 
appliances, engines, machinery and plant of every description, iron and steel 
manufacturers and founders, engineers and contractors for railways, tramways, 
and all kinds of works and undertakings, to establish and maintain rail and 
tramroads, producers and suppliers of electricity ior the purposes of light, heat 
or power, telegraph and telephone systems, &. The tirst subscribers (each with 
one share) are: C. Bassett, 114, Godolphin Rond, Shepherd's Bush, W., clerk: 
J. F.. Leuirs, 180, Tresilian Road, Lewisham, S. E., clerk; I. A. J. Smith, 78, 
Glengarry Кова, Hast Dulwich, S. E., clerk; W. Nicholls, 81, Melgund Road, 
Highbury, N.: W. Howard. Princes Road, Buckhurst Hill, Essex, clerk; G. J. 
Smith, 2, Grosvenor Terrace, Station Road, Sidcup, clerk; апа W. Tansley, 101, 
Blackheath Hill. S. E., clerk. No initial publie issue. The number of directors 
is not to be less than two nor more than tive; the subscribers are to appoint the 
first; qualification and remuneration to be fixed by the company, Registered 
ofice, 110, Cannon Street, J.. C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crystal Palace District Electric Supply Company, Limited 
(18,434).—This company's annual return was filed on April 2nd, when 47,859 
shares were taken up out ofa nominal capital of £75,000 in 75,000 shares of £1 
each. £l per share has been called up on 2,859, resulting in the receipt of 
42,859. 45,000 shares are considered as paid. Mortgages and charges, £50,000. 


Direct Spanish Telegraph Company, Limited (6,732 C.).— 
This company's annual return was filed on April 16th, when 12,931 ordinary and 
6,000 preference shares were taken up out of a nominal capital of £95,000 in 
13,000 ordinary and 6 000 preference shares of £5 each. £5 has been called up, 
resulting in the receipt of £94,655. No mortgages or charges. 


Electrie Works Company, Limited (55,892). — This com- 
pany' annual return was filed on May 14th, when 507 shares were taken up 
out of a nominal capital of £10,000 in 10,000 shares of £1 each, 3s. per share 
has been called up on 50), and nothingon seven shares, resulting in the receipt 
of £75. Mortgages and charges- nil. 


CITY NOTES. 


4 


Northern Counties Electricity Supply Company. 


THE directors of this company have just issued their first annual 
report to the end of the year 1901. This states that the capital 
issued is 100,000 ordinary shares of £1 each, and was allotted in 
February, 1901, consisting of 4,000 shares issued as fully paid, and 
96,000 shares on which 5s. per share was paid. ‘During the year 
works have been in course of construction at Blyth, Cowpen, and 
Spennymoor, and designs have been made for the Alnwick and 
Hebburn stations. The expenditure on these amounted to 
£22,130 11s. 5d. to December 31st, 1901. The Dlyth and Cowpen 
works began the supply of current to consumers about the end of 
the year, and since then steady progress has been made. Spenny- 
moor is very nearly ready to supply, Alnwick is expected to be 
ready about the end of July, and Hebburn before the end of the 
year. The six provisional ordera referred to in the prospectus 
have been duly transferred to the company, viz South Blyth, 
Cowpen, Spennymoor, Barnard Castle, Malton and Thirsk. ‘The 
other eight orders pending at the date of the issue of the pro- 
spectus were duly obtained in the 1901 Session of Parliament, viz., 
Alnwick, Annfield Plain, Consett, Benfieldside, Shildon, Hands- 
worth, Norton and Pickering. The company has entered into a 
contract for working the provisional order held by the Hebburn 
Urban District Council, and application has been made for pro- 
visional orders for additional places in the colliery districts of North- 
umberland and Durham, while a Northumberland Tramways Bill is 
being promoted by the company. Since the end of the year the 
company has secured a transfer of the Whitley and Monkseaton 
provisional order, and has entered into a contract for working the 
Felling provisional order held by the Felling Urban District 
Council, similar to the contract for working Hebburn, with which 
it will be combined. It will therefore be seen that the company 
is already practically in possession of an extensive business, and 
the directors hope as soon as operations shall have been fairly 
begun that good and profitable results will follow." 


Prospectus, 


THE Charing Cross and Strand Electricity Supply Corporation, 
Limited, has issued a prospectus inviting subscriptions to a new 
issue of 40,000 “ City Undertaking " 44 per cent. cumulative prefer- 
ence shares of £5 each at par. The dividend on these shares will 
be payable exclusively out of the net profits of the corporation's City 
Undertaking, and of any present or future investments by the cor- 
poration in the share capital of the Charing Cross and City Electric 
Company, Limited. As against these profits the City Undertaking 
preference shares will have an absolute priority over all other shares 
in the company. The total nominal amount of the City Under- 
taking preference shares is limited to £400,000. In the event of 
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the net profits from the City Undertaking being insufficient to pro- 
vide these dividends for the period ending December 31st, 1903, 
any such insufficiency will be made up out of the net profits of the 
other undertakings of the corporation, after providing for the 
dividend cn the 44 per cent. preference shares of the general 
undertakirg. 

The capital already expended on the undertaking amounts to 
£645,060, and £300,000 is required to complete the buildings, 
machinery and mains. The capacity cf the system will then be 
375,000 8.с.р. lamps, and the trunk mains and station buildings 
will suffice for the supply to 600,000 lamps. The number of 
lamps already connectcd in the City area amounts to 79,000, while 
21,000 have been contracted for, and contracts for 120,000 more are 
in course of negotiation, making a total of 220,000 lamps. 

The directors do not propose to go to allotment unless subscrip- 
tions are received for the whole issue. 

The list opencd on Wedtr esday last and closes to-night. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending May 
23rd were £993; corresponding week last year, £691; increase, 2302. "Total 
to date, £13,803; corresponding period last year, £12,055; increase, £1,748. 
Miles of track open, 11}. 

Blackpool and Fleetwood Tramways.—The receipts for the week ending 
May 24th were £1,957; corresponding week last year, £482; inorease, 
£925. Total receipts to date, £6,227; corresponding period last year, 
£5,131; increase, £1,090. 

Bristol Tramways and Carriage Com 
May 23rd were £5,779 ; correspo 
1,099. 

British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending May 16th :— 


y.—The receipts for the week ending 
period last year, 24,690; inerease, 


| Comparison No Aggregate. 
with corres- M ce RET SE 
Company. Amount ponding week : г 
of last year. ёё Amount. Inc. or Dec 
£ +£ -£ £ -£ 

Devonport* .. d 406 — — 1 7,,87 — 
Dudley Stourbridge 677 1 — 19 12,778 — 
Gateshead* .. 85 691 256 — 19 12,564 — 
Greenock-Pt. Glasgow 598 918 — 8,015 — 
Hartlepool... és 226 — — 1 9,889 — 
Kidderminster “> 108 — 18 19 1,933 — 
Merthyr! gus 184 — 63 ' 19 8,704 586 
Middleton? .. 272 — — 7 2,111 — 
Oldham— Ashton  .. 509 — 14 19 9,285 — 
Poole? ee oe ee 925 nai 47 19 4,076 9 
Potteries ль . | 1,481 10 — 194 | 26,968 — 
Southport КЕ vis 220 — 9 195 8,817 — 
South Staffordshire! 738 — 54 1 14,248 — 
Swansea i5 vx 433 29 — 1 8,069 — 
Taunton’ ЕЯ 8 66 — — 19 1,079 — 
Tynemouthé .. os 2022 — | 28 19 3,895 — 
Wolverhampton Dist. 185 | 8l = | 19 2,620 — 
Not in operation last year. + Partly steam. t Comparison from April 6th only. 


$ Comparison from March 18th only. є Comparison from May 8th only. 


Central London Railway.—The receipts for the week ending May 24th were 
£6,899; corresponding week last year, £6,166; increase, £788. tal 
receipts to date, £140,668; corresponding period last year, £180,108; in- 
crease, £10,565. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
Pa Ыш were £2,884; oorresponding week last year, £1,845; increase, 
£1,039. Total receipts to date (21 weeks), £62,470; corresponding period last 
year, £41,612; increase, £20,858. Miles open, 63; last year, 43, 


Dover Corporation Tramways. — The receipts for the week ending May 
17th were 4189 8s. 6d.; corresponding week last year, £198 4s. 103d.; in- 
crease, £1 Вв. 74d. Total to date, £3,560 148. ld.: corresponding period 
last year, £3,456 4s. 10:d.; increase, £104 8s. 24d. Miles of track open, 8. 
Car miles run, 1902, 5,105; 1901, 5,071. Number of cars, 11. Week ending 
May 24th, £259 Os. 01d. ; corresponding week last year, £204 158. 41d.: in- 
crease, £54 4s. Ра. Total to date, £8,819 13s.14d.; corresponding period 
last year, £3,661 03. 3d.; increase, 4158 128. 1024, Car miles run, 1902, 
5,221; 1901, 6.094. 


Dublin United Tramways Company.—The receipts for the week ending May 
23rd were as follows:—D.U.T. Co., £4,016 138. 6d.; D. B. D. Co. £1,499 4s. 6d.; 
total, £5,515 18s. Od.; corresponding week last year—D.U.T. Co., £3,858 
58. 8d.; D. S. D. Co., £966 128. 3d.; total, £4,819 17s. 11d.; increase, £696 
Os. Id.; aggregate to date, £87,193 Os. 7d.: last year, £82,7!5 58. 8d.; 
increase, £4,177 14s. IId. Mileage worked, 46. (Whitsuntide, 1902.) 


East Ham Tramways.—The receipts for week ending May 24th were 4592 
Вв. 1114. : total to date, £17,513 19s. 1044. Started running June 22nd, 1901. 
Car miles run, 11,393. Number of cars, average 18. 


Glasgow Corporation Tramways.—For week ending May 24th, £11,940 9s. 1d., 
compared with £11,835 11. 6d. for same period in previous year. Aggregate 
to date sincc June Ist, 1901, £601,049, compared with £475,834 for same 
period in previous year. 


Liverpool Overhead Railway. — The receipts for the week ending May 
25th were £1,797; corresponding week last year, £1,565; increase, £232. 
Total to date £29,887; corresponding period last year, £82,376; decrease, 
£2,489. Miles open, 6 miles 57 chains. 


Sunderland Corporation Tramways.—Week ending May 25th, £1,488 2s. Id.; 
total to date, 48,578 16s. 444. Miles open, 17:87. Number of cars, 38. 


STOCKS AND SHARES. 


Wednesday Evening. 
Witn the “Assurance of Peace” in the hopeful air, a sudden 
revival of business bas sprung up in nearly all the Stock Exchange 
departments. Consols aud Kaffirs are, of course, principally 
affected, but the strength of the first has brought about a renewal 


of interest in home rails, so that even Waterloo and City stock has 
risen a point. The extraordinary vivacity of the Kaffir Circus, on 
the other hand, is diverting attention from the miscellaneons 


 markef, and although the electricity supply department is fairly 


busy, the trade is of too rctail a character to exert any particular 
influence over prices. Hence it comes about that our list is almost 
destitute of change, the fluctuations being countable on the fingers 
only of one hand. Nor are there many variations to record in the 
telegraph list. 


Metropolitan shares continue to occupy the premier position so 
far as speculation goes in the supply section. Business in “ Meta” 
is more active than it is in any of the other shares, but, despite the 
nearness of the time for publication of the arbitrator's award, the 
quotation hangs steadily around 17, which is £1 above the price 
ruling at the beginning of May.' Edmundson's Ordinary are in good 
demand, but the Preference shares keep dull at 64. 


Charing Cross and Strand are unchanged upon the appearance of 
the City undertaking prospectus, the advent of which we announced 
last week. By the way, some of our technical contemporaries should 
really be more careful to get their facta right when writing abort 
coming issues, because wild guesses which turn out to be incorrect 
might easily prejudice the success of any company in placing new 
shares. Up to the present, a small nominal premium has been 
established upon the new City undertaking Preference shares, which 
appear to be a good investment, well secured both as to interest and 
capital. 


It did not take long for the new issue of Colombo Electric Tram- 
ways Debenture stock to be subscribed, and we understand that the 
whole amount offered (£100,000) was covered by applications on 
the first day of the prospectus’ advertisement. А 5 per cent. 
Debenture stock at par cannot be regarded as gilt-edged, but the 
stock makes a fair speculative investment to which no great risk is 
attached. The British Insulated Wire 43 per cent. Debenture stock, 
which has been offered this week at par, labours under the dis 
advantage of comparison with the existing stock of similar descrip- 
tion, which is quoted in the market at 101 to 104. As it can be bonght 
about 103, and carries five months’ dividend in the price, it cannot 
be said that there is much inducement to subscribe for the new, 
but possibly the Telegraph Manufacturing shareholders will assist 
in getting the stock placed. The statement of a financial journal 
that the existing Debentures were quoted at a small discount was 
evidently a slip. . 


Of the slight advance in Waterloo and City stock, mention has 
already been made. Central London issues are virtually unaltered, 
but for the Ordinary stock buyers have to pay very nearly the top 
price named in the Official List. It is generally expected that Ње 
dividend for the first six months of the current year will be 4 per 
cent.; this, of course, being the “lean” half of the railway twelve- 
month. The drastic doings of Lord Windsor’s Tube Committee 
have had no effect upon Stock Exchange prices, although perhaps 
the rise to 106} of London United Tramways Debenture stock may 
be traceable to the passing of the preamble of the line from 
Hammersmith to Palmer’s Green. This scheme is under the rgis 
of the London United Electric Railway, whose connection with 
the Tramway Company is almost that of a child to its parent. 
Metropolitan Consolidated is strong at 83, but there is not much 
spring in Districts at 33. 


British Westinghouse Debenture stock is growing scarce, and the 
price has improved to 3 premium; the Preference at 5j have 
recovered the dividend. A good deal of business is passing in 
British Electric Tractions, and there is a possibility that the quota- 
tion may go to 15 before long. Nearly all the American shares 
have now been disposed of, and the market is all the stronger for 
it; the Preference are ] up. National Telephone descriptions are 
irregular, the weakness of thc Deferred stock being offset by a 
small rise in the Third Preference shares. Potteries Debenture at 
1083 are two points better. 


In the Telegraph department, Eastern Extensions are firmly 
upheld, but their strength fails to communicate itself to Eastern 
Telegraph Ordinary. The cable companies are being begged 
privately and publicly to adopt some of the many wireless systems 
befcre the Americans step in and buy up tbe patents. We can 
bardly imagine that the level-headed and practical Telegraph 
directorates would take any notice of these suggestions. Marconi 
shares are listless at about 3}, and do not look as though 
they had much more rise left in them. West Indian issues are 
again unchanged, despite the Guatemala, Martinique, and St. 
Vincent visitations, but Cuba Telegrapbs are harder on the assuwp- 
tion that the island will go ahead again now that its modified inde- 
pendence has just been officially recognised by the United States 
whose citizens seem to have about as much aptitude for colonisation 
as our Teutonic brothers possess. 
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AA LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Olosing Olosing Г n 
Present Dividends tor 
Issue, NAME, Share.) the last three years, ber Mar 98th. "Me тв 
1599. | 1900. | 1901. Hnest, | Lowest. 
82, 300 African Direct es Sag apt 4 % De eoe 06 eee see eve TT) 99 —103 99 —103 one eee 
25 000 5 8 NE 1 to 25, 000 . eos I, eve eee 34— 44 34— 44 eee 06 
119,700 Amason soa TET Ф Diis, Debe, Now 1 to 1,250 Bod. vs | cee | 70 — 80 | 70 — 80 Уз 
804,720 мы кеш dés - eoe Stock 73/6 | 3$ 616. 44 — 47 44 — 47 - T 
8,097,640 do, В е Y Pret o0. . Stock, 6 x 64 169 88 — 90 |88—90 | 89] 88 
097,640 20 do. Deferred [TI [TT] oon £1 B. 58. 98. 7 = 74 7 — 74 7 TP 
44, Ohili Telephone, Nos. 1 to 44,000 eee LII) eee 90е 5 4 5 Ф eee 3 — 4 3 4 
(8,838, 9000 Commercial Oable eee eee 00 8 eee e. 50 —160 150 —160 
1,741,029: Do. do. Sterling 500 year 4 95 Deb. Stock Red. Stock ; 93 — 96 93 — 96 96 94 
16,000 Ouba Telegraph eos 00 999 oos °өө eee 7 y 4 eve oon 4 — 5 xd 41— : 4l TS 
6, Do. 10 % Pref. eee eae eee eee oes eos eee wes 124— 13ixd 124— 133 eee eee 
12,981 | Direct Spanish Telegraph .. .. .. tees 47% 4 . | 9— 3 2j— 333 | 
8, Do. do. 10 Oum. Pret. eee eee eee Ty) eee eee 84— 9} 84— 94 eee eee 
80,0001 Do. do. 44 Debs. СІІ) eee eee TI TI eee 98 —102 96 99 — 102 m eee 
60,7102 чаны гоа pies 8 p" * Reg. Deb, thin 20 81 94 rr 94— 103 94— 103 009 Y 
e 44 wi M | 
101, Nos. 1 to 1, 200, 21 100 [III 000 soe 99 102 99 — 102 006 [III 
4,000,000 | Hastern Telegraph, Ord. Stock bas ose ees Stock 7 95|7 .. 117 —127 |117 —127 121 | 117 
1,930,807 Do. 5 Pret. Btock 000 ое 100 eee eve eee 85 — 88 86 — 89 88 871 
1, Do. Mort. Deb. Btock Red. - e. [Воо ... eie .. {l06 —110xd|106 —110 109 | 107$ 
$00,000 | Eastern Extension, 3 and China Telegraph ... | 10 7 7 7 25 | 124— 13} | 124— 134 134 | 194 
820,000 xu 1 N "Tel eov h, % Mort. Deb" Btock TI) eee eee 107 —112 406 —110 1084 eee 
an u can egraph, 4 E: 
800,0002 Nos .1 to 8,000, red. 1008 } 100 54% вое 90 99 102 99 —102 ED 200 
200,000; Do. 4% . Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 | ... T .. | 99 —102 Ф| 99 —102 ie isi 
180,227 | Globe Telegraph and aoe eos - - oe | 10 | 5195 PIX 8— 9 8 —9 8| 86 
180,043 Do. do. 6, Ф Prei... .. 10 e ad s 124— 134 124— 194 133 123 
1 Great orthern Telegrap Oopenhagen 0 eon 1 eee — 28 26 — 28 .. m 
Halifax and Bermuda Cable, 4j 1st Mort. Debs, = 
Бун : - тыш ов. 1 to 1,200, Bet j poi a ó* dy а 103 А 99 — 103 ied 
,000 uropean Telegraph 10 1 10 — 41 ха 37 — 41 8 
100,0007| London Piatino-Brasilian Telegra a % Debs. . vis e. | 100 | ... Sis .. |100 —104 100 — 101 <a 90 
Montevideo . гине Nos. 1 to 72,680 .. 119 T e i— i—- 3 e eos 
86.499 Ф Pret., Nos. 1 to 96,492 1 5 ove ` й— 1 4— 1 0 
983,333 | National 5 Pref. d isi eec ies „ | 100 | 5 5 15 % | 95 — 99 95 — 99 
200,000 Pref. shares TIT eec T eee 2 TT 9$ 38 3$— 38 34— 3g 
1,966,667 Do Def. Stock sie “ase sass 100 60 |64xd| 55 — 59 |53 — 57 544 | 534 
15,000 Го. 6 Oum. 1st Pref. eee coe oe 10 6 6 6 12 — 14 12 — 14 
15,000 Do. 6 % Oum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 
250,000 Do. Non-cum. 8rd Pret, 1 to 250,000 5|5 b 5 4j— 54 5 — 5), 
$,000,0001 Do. 5 Deb. Btock Red. se o Brock! 88% | 88% | 34% 194 — 97 | 94 — 97 
о E. Ов, Шу 6 {4— 14x — i; € yis 
100,0007| Pacific and European Tel., 4 Y Guar. Debs., 1 to adio 100 | ... РА .. | 99 —102 се - 5; 
‚839 Reuters. TT) eec eee eee eet ee eee 8 1 5 % 5 % eee 7 == 8 7 — 8 eee vee 
8,303 Bubmarine Cables Trust eee eee eee 00 вее Cert. өөө TT) TI. 110 —120 110 — 1920 eee ТТ 
58,000 | United Biver Plate Telephone -— 517 Bl . ТУ 44— 5 44— 5 ге T 
40,006 Do. do. b * Саш, pret. Nos. 1—40, 000 B us "A i 44— 5 44— 5 995 is. 
179,9471 Do. do. Debs. soo ee? вео Btock soe vee TT 103 -—1€C6 103 —106 oe TP 
165,600 West African Telegrap b 95 р. 100 eee eon eee 99 —102 99 —102 eee TT 
80,008 West Ooast of America, Ов. 1—80,000 and 59,001—53, 008 21 000 eee eee i— Ё 1— 8 ev e 
150,000; Do. do. 4 Ф Deks., ie ii^ чч dea Sub. Tel. 100 200 TII eee 99 —102 99 —102 eee coe 
207,980 | Western Telegraph, Ltd., Nos. 1—207,930 ... — «| 10 7 7 1 ... | 114— 124 | 115 — 124 12à | 111 
7 2nd serios, 1906 eee 100 eee rT) oor 102 —105 102 —105 TI TP 
348,777 . do. 4 % Deb. Stock Bed. ees oe | 100 | ... eos .. | 99 —102 | 99 —102 1014 | 1004 
88,821 | West India and Panama ph ... vas 2285 oe 10 1. a i— 1 — 1 T d 
84,563 do. do. 6 Cum. ist cary LII, 10 eee өөө owe 64 = 6 51 * 5ў 53 


1—. 4 
101 —104 101 — 104 


ELECTRICITY SUPPLY COMPANIES. 


100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. bles d. | ы l id! > 11 
100,000 NS HOP Ms ist Deb. ба, Prov: Gorta 100 A 100 —104 |100 —104 ; 

29 000 pton & ec, p» 101 to 1 5 6 8 9 — 94 83— 91 

Nee rus do. do. 477 Cum. Pref. b oe oon eee xr 52 54— 5 5343, 

250,000 OP - ва Ord. 495 Deb. Stock Red. ч $3; 515 à 105 UA 105 —107 

$4,000 elsea 4 p y, Ord. eee eee eve eee 4 b рр: 5 5 е 

150,000; Do. do. Deb. Btock Bed. . Btock ee eee eee 110 —113 110 —113 [1 

70,579 | City of London Elestrie Lighting, 40,001—110,579... | 10 0% 5 = 9 8 9 

40,000 Do. 69 Cum. Pref., 1 to 10 6 .. |12 — 18 | 12 — 13 ii 
400,0001 Do. 5 Deb. Stock, Borip. (iss. at £115) all paid 193 —128 |123 —198 

200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid | 100 i А 103 —106 |103 —106 

40,000 | County of Lond. & Brush Prov. Rlec. L „Ота. 1—40,000 | 10 4 4%|8— 9 71— 84 

20,000 Do. do. do. 6% , 40,001——80,000 10 6 e 12 — 18 12 — 13 

400,000; Do. 4% % Deb. Stock, Prov. Certs (all paid) Rd. - e *. 107 —110 |108 —111 

85,500 ! Edmundson's Elec. Corp., Ord. Shares "T m wes 516917 9% | .. 64— 62 61— 6% 

20,000 Do. do. 6 Ф Cum. Pref. 2 00 ө 0 ө ҮТ) 6 — € 53— 6 

120,000 100 .. |107 —110 [107 —110 . 
21,000 5 | 11% | 12% | 102 | 10 — 11 | 10 — 11 

90,000 Btock| ... . we [101—104 101 —104 А 
110,000 8 ° e • 14— 12 11— 12 

49,840 e 6 Ф Pref. 5 ee oe ee 4 — 44 4 — 44 

9 t ў £z — do 4% Ist Mt Db. Stock Ed. |Btock СЯ E ix ie 95 —100 б - 

,769 Metropolit tan с y, ‚500 10 5 Y | 6 * | 64% | 1643— 174 | 164— 171 | 174| 17 

220,6003 44% Fist M Debentare Btock coe | 2. ese . [111—115 111 —115 s- - 
250,0007 De Hs Mort. Deb. Btock Bed. . 699 Btock eee eee ooo 98 —101 98 —101 

40,000 | Bt. James's and Pall Mall Electric Light, Ord. 144% |1449 | 14— 154 | 14— 154 

Do. do. 7 V Pref, 20,081 to 40,080 | 5 7% 7 8}— 9% | 8— 9 | 8H 

150,000; Do. до. 84 Deb. b. Btock Bed. eee 100 eee ee ° 98 —101 98 —101 

12,000 | Smithfield Market Elect. Supply, ee ees vos bj . - - 1g— 21 | 18— 21 » 
50,0003 do, 4 % Deb. 100 80 — 90 80 — 90 


Do. 
Boath London Electricity 
estminster Electric 
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SHARE LIST OF ELECTRICAL OOMPANIEBS.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Closing 
Present AME or Dividends tor | Quotation Quotation | ended 
Issues, NAME, ` i * |Share,] the last three years, May Alst. May 98th. M . 


"EE: z t 1899, | 1900.. | 1901, E cundi nodes 
20,000 | British Aluminium 7 Y Cum. Prof. sss „ wd: ЛО oa iss jas 41— 54 44— 5 
800,000: Do. do. 5 % 1st Mort. Deb. ра Rod. „Stoch big .. | 86 — 90 86 — 90 
62,074 | British Electric Traction see „ 24. | 10| 895| 9B ^. | 1Bh— 141 | 134— 144 
90,000 Do. do. 6 Oum. Pref. eos 0 10 өөг Yr eee 121— 123 124— 13 
600,060 Do. do. 5 Y Perpetual Debenture Stock .,. Stock 124 —127 [124 —127 
70,000 жп Insulated Wire T. rr ees eee TT es b 20 v 15 * 10 9 8 — 9 8 = 9 
70,000 Е Cum. Pref. еее ees ee 5 Ir eee eee 54— 52 51— 52 
50,000 qBrowett Lind) & Co . is a i | £1 ` 8 ; 13s. to 15s. | 138. to 15s. 
50,000 РЯ T 4 Cum. Pref. ... 4 £1 ? 6 16/6 to 17/0 | 16/6 to 17/0 
105,781 | Brush Elec. „ Ord., 1 to 400 1 bas vee ; 2 | 54 5 Nil — 1 - 14 
150,000 Do. Non-oum. 695 Prat... | 26 7 6 7 % — 18 | 11- 2i 
125, 0007 Do . 44 Perp. Deb. Btock eed od. ee [RI] (J 101 —104 101 —104 
125,000 b di Deb. Btock Stock 97 —100 95 —100 
80 "000 Oallender’s Oable Construction Nos. 1—80,000 _.. 5| 15 Ф 15 P17 — 18 17 — 18 


do, 59 Oum. Prei aca Nl eo NE Be 
Do. do. 44 lst Mort. Deb. Btock Red. ids Btock eee [TII eee 
1 ‚969, 800 Очи! London Bait Railway, Btock oes ood ode Stock eee eee 4. 


54— 6 51— 6 
111 —116 111 —115 
03 —106 |103 —106 


440,100 do. 53 Pref, Stock eod * ж eqe Stock see 696 4 103 —106 103 106 
440, 100 Do. do. do. eed eee ^ i ede Btock TT TIE 4 100 —103 100 —108 
855,000 Ойу and Bouth London Батур "n - Stock 12%) 14%) 2 75| 73 — 75 71 — 74. 
3 Mo о DS E 
100,0001 нр 701 — „ „ роз —108 35103 —108 % 
99,261 Edison & Bwan Utd. EL Let, ud £3 pd. 1 to 99,261 5| 6 2495 t— .. b- B. 
17,189 do. , do. “A” Shares, 01—017,139 . 5| 6 2395. ... 2— 3 2— 3 
$44,0232 | . | Do. do. do. 4% Deb. Stock Red | ww | 100 | ... Ses * | 75 — 80 | 75 — 80 J. 
100,0007 Do. do. : 5% 2nd Deb. Btock Proy. Certs, all pd. 100 vee eee ewe c7 82 — 87 82 — 87 : 
112,100 Electric 8 1 to 112, 100 eee бен ev ode 2 6 Ф 6 % oot 1j— 1% 11— 12 
91,390 Do. ` do. 7 Cum. Pref., 1 to 31, 390... eee 2 eee eee eee 24— 3 24— 3 4 
182,500 Do. do. 4 Perp. Ist Mort. Deb. Stock T Btock ese eee TII 97 —101 97 —101 
18,000 General Elec. Co. oo 5 аа eee 069 eas 8 10 eee eee aa’ Due 101 
150,000 о 4 O е eos coe еее tock mm TII ase — — 
25000 нашол (W. Т.) 2 vo Ord. ma is cus : p p^ 20 %| 17. — F 17 — n 
А ede eee 7 t 
50,0002 Do. Е i e 44 ort. Deb. Stock. Stock ТҮ TII . eee c 111 —115 11 —115 
50,000 Indis-Rabber, , Gatta-Percha and ui h "Deb. А i 18 Y 10 $ ... о = e a 
800,0007 Do. ort. eee see set — — 
500 Liverpool Overhead Railway, Oe 35% ͥͤ ]U“ 3% 34% E 443— 4 |4Н—- 4H 
10,000 . Do. do. Pref., £10 peid dee eee 10 ee 104— 11 104— 11 
7,500 | Parker (Thomas), Limited, О; Nos. 1 to 7,500 ... „| 10 154— 164 | 154—164 | 
$Rosling, Appleby & Fynn 6 95 Cum. Pref. ... 808 e. | £l * К — 19/0 to 20/0 |. 
87,950 | Telegraph Construction and 3 we | 12 14 90 * 34 — 37 34 — 37 
150 0007 Do. 4 % Deb. Bds. Nos. 1 1,500 Bed. 1909 ... | 100 | ... .. |103 —106 [103 —106 
25,000 Telegraph Manatactering, ra Hout 22.000 S xU. ЧЕ 12 Y | 13 [4 is c — Г xd p^ — n 
20,000 os. 1 to — 
540,000 Waterloo and City Railway, Ord. Stock.. |100 | 3 * g % 3 * 91 — н 22 — 95 
t Quotations op Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. $ From Bradford Share Lis. : 
| LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. | 
V Oldham, Ashton, and Hyde Electric (410 
Resional Electio =i, | | bo. io ре 15 pd.), D E r3 
* From 5 List. 4 From Manchester Bbare List. Benk rate of discount 8 per eae . (February 6th. 13037 
| MARKET QUOTATIONS, Wednesday, May 28th. 
CHEMICALS, 40. This week.| Last week. Ino. or Deo. METALS. &o, (contioued,) This жеек. Last sek. ne. or Dee. 
vig. NEN oe е рег сие a, | Li T е Copper n оо оо ае per son x p a И 
e n Ою l2 5: ll рее No | BM „ 2% Wai Вано шю. 268 |да КЭЛ 
в es Bulpb ee ee per cwt. 6/6 6/6 ee 6 oe e Е Sheets ee per ton rx 415 Uh we А 
в Ammonia, oe per owt. 49/- 49J. 6 n N Bod .. per ton | 48 | po 
в Ammonia, Mariate (crystal) .. рег ton | 453 1e 293 10 . 7 пън Rod Н.О. Wire par ib. гта -» Iz. pI | 
a Blesshing powder. . Derion 41 21 2s f n Sheet  . e e рег. - 1o u^ ТРЧЕ 
а Bisulpbide of Carbon 5. . perton | #16 216 ; n German Bilver Wire .. . per Ib. P е dit. 
= Bensole (2 pulo uo Ven О. т. is hIndiavobber, Para âne .. >) Per lb. 804 | 8/1 f n са, = 
[1] 50 s ee ee per B/6 5/6 "piu Charcoal Sheets ee ee per ton 215 £18 ee... 
Copper arde d we кош oe am £19 £19 6 Pig (Cleveland апайы). per ton 49/6 49/1 bd. ime. 
а Lead, Nitrate ac ee per ton £954 | 824 s 0 " p n N to e рег ton ew [^3 1 5 20% mE 
а а ta E dE X te per ton ти ати ы б! Wire galvanised No. 8 - Ber ton 4915 211515755 lu 
f. ⁵⁶ M rre 8 
Dh. m в B. 0 D ee | 98° э” ` we | di Eds re oe 
d " эон! (75/509) | per per 08 285 2 2 S Мова Wire Мо, 88 `.. .. ber Ip. ahi 481 e p: - 
Сш С." a : Dercwi 1165 115/- р 4 Mios (iù original oases), шай .. per Id. 84.1098. | 8d. ю 9d. |24: - 
IO I-A Se | Be O ан en ,, 
: ads Recor m . P ea zan | 4610 25 10 Pe р Phosphor Bronse ln bag Par Ib, 114d. 0 1/2 |214d. te ape 
per ton 45 45 oe p rolled bars stings per lb, | I. 001/8 | 10-0108 | ^). 
å Seda. Caustic i. v 3) es per ton an, 15 га " 1 “з рыд per Ib. 3 Pv ds 2 is 3 * 
„в chromate, casks — .. Per Ib, Ad. dd. Ы Silium Bronse Wire .. .. рег Id. 98. 10 1.9. . ] ; AR 
{ pieni Magnet soc'd'ng to oso а рег ton] From £15 to £48 * ** 
METALS, &o. We. e N Eon et Деф. 
b Aluminiom jntoniow person | #148 aus - | red JE EE “ies pini { aus an pide ` 
b „ Bheet in ton lots Ber en 4101 4191 3 a wire, Nos. 1:018 . 2 м 19 joa ideas 
p Bahbise’s metal Ingot per ton 440 to 40| £10 to 210 v. p White Anti irietion Metals — ev 
¢ Breve rolled Sete! to 19”) basie per р 3 y T nie todi кс; “Ж рег = оош £96 20207 * 
6 в. wi; т érawn) és per В, Td. "а. ү ӯ u 5 ly d ® ee ee peu d i 00 e. we 
6 " ee ee 9 * „ ee LL] ussian өө ° * CE 
e Oopver To (brased) m Par Ib. 4 d. d. ss / no : Roasian, single .. Ber 1b. 44d. Ad. P = 
e * = | (solid drawni .. de Id.. 9d. а, oe “ 1 Ibe, per ton 41026 210 26 Pe) + 
e Oopper Bars Боз selected) .. ber ton 469 £69 $e Сз Í а, о е dote roo ad] per ton £22 10 . £92 10 se 
d MIS. G. Doct & Co. ae) ша. Rubber, G. x ing 1 k Mer ert. стр o 
" v 
o as с Me Trea. Belton a Sone. pea re h Messrs. Edward Till A o. | ppl by b cere P. Ormiston 4 Во us 
pplied by Mesar. Е. Wiggins & Bons. supplied by.) ¢ Messrs. Bolling & Lowe. supp J ó Messrs. Jobnson, М Bey 2 
' (е Messrs, Frederick Smith & Co. The Phospbor Bronse к m 


j Messrs. Walter H. Hindley & Co. 
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SOME NOTES ON POLYPHASE MACHINERY. 


. By A. C. Евовди, 
(Paper read at Manchester, March 25th, 1902.) 
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(Continued from page 876.) 


Тн question of the armature core of standard generators can 
next be considered. Apart from such considerations as the shape 
and number of the slots, the slot insulation, &c., one or two points 
connected with the general arrangement of the core may be noted. 
The insulation of the individual stampings from one another is 
always effected in modern machines by means of thin paper pasted 
on the iron sheets previous to stamping; tissue paper made from 
wood pulp is to be preferred for this purpose, as it can be sub- 
jected to great heat and pressure without charring. With modern 


© 4 
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methods * of pasting the paper ор the iron sheeting, the space loss, 
due to the paper, is not more than 10 per cent. It is also unneces- 
eary, as а rule, to touch the slots with a tool after the core hás 
been put together, as the slots line up quite truly without this, and 
are practically ready to receive the tuLes or troughs of insulating 
material. i 

When assembling the stampings in the armature cate, it is neces- 
вату to prevent the соге from bulging, and to centre it properly ; 
for this reason suitable provision should be made in the case for 
ensuring this. Referring to the design shown in fig. 2, for instance, 
it will be seen that dove-tailed shaped pieces are provided in the 
casing, which fit into corresponding grooves in the outer periphery 
of the core, and thus the correct position of the latter is assured. 
A similar arrangement is used in the large generator shown in 
fig. 3, the complete armature details of which are given in fig. 5. 

The armature cores of large generators should always be bored 
out in the position they have to be ultimately erected in. 1f, for 
instance, a large armature is bored when in a horizontal position, 
no matter how stiffly it may be constructed, it will become consider- 
ably distorted when placed vertically in the pit, for it is then acted 
on by its own weight. It would generally be possible to correct 
the distortion and to adjust the air-gaps to equality all round, 
owing to the special arrangements provided with such large 
machines, which have already been referred to, but (just as in 
other classes of large engineering work) it is always preferable to 
machine the parts in the position they will have to be placed in 
afterwards. 

With regard to the slots in the armature core, both the shape 
and number (per pole per phase) of these depend on the duty of 
the generator and the views of the individual designer. Without 
discussing these points in detail, it may be pointed out that the 
great disadvantage of pure hole windings is that the coils have to 
ve haud wound, and, in the author's opinion, for this reason alone, 
such windings will be comparatively rarely used in the future. 
The modern tendency in this country is to use either bar windings 
or former-wound coils, depending upon the size of the generator 
and the nature of the work it has to do. The practical advantages 
of such windings, both from the manufacturer's and user's point 
of view, are so considerable that the disadvantages appear small 
in comparison. Both former-wound coils and bar wiudings (the 
bars of which have been previously beut to shape upon formers) 
necessitate the use of open slots. The use of the former places 


. a practical limit on the number of slots per pole per phase that 


can protitably be employed, while the use of bar windings enables 
this number to be fixed from considerations of the electrical and 
magnetic design of the machiue. Generally speaking, the more 
the winding is distributed the better; the limit to the number 


* This is nowadays done by a special machine, which enables 
about 6,000 ft. of sheeting, 44 ft. wide, to be covered in the most 
effective manner in a day of 10 hours by two men. 


-of slots is given by the design of the field system, and. considerations 


of slot insulation with reference to the working pressure. 


=. When. former-wound armature coils are used, it is unusual to 
.employ. more tban two.slote per pole per phase for their reception. 
. Naturally one larger slot per pole per phase would be mechanically 


preferable, and also cheaper, but the distribution of the winding 
in such large slots in this way ің not advisable, for, apart: from 
the variations in the flux and greater armature leakage and noise 
that would thereby result, an E. M. F. wave with a pronounced third 
harmonic would result. In large plants every effort should be 
made to get rid of these higher harmonics by careful designing, 
for they are objectionable in several ways; for iastance, they tause 
increased losses and throw additional stresses on the. insulation of 
the system, and may cause large rises of pressure over it. If there 
is one fact connected with alternating current working that 
experience has more firmly. established than any other, it is that 
for all conditions of working and forall classes of work, a sinusoidal 
E.M.F. wave is the best.. d» wes. ы е 

With bar windings such a wave shape is readily obtained, as the 
armature winding can be well distributed in many (relatively &mall) 
slots per pole per pbase; of course, in addition, the ratio. of 
effective pole-shoe width to the pole pitch must have the correct 
value (about 2: 3), while the pole-shoes themselves must be 
correctly res Again, the alteration of the wave shape from 
no load to full load will be leas with a well distributed bar winding 
than is the case with former-woynd coils distributed in one or two 
slots per pole per phase. I DIM 

The use of hand-wopnd. armature coils does not represent the 
best modern practice, insomuch as such coils eost relatively too 
much to wind, and present the great disadvantage that, should 
а coil have to be replaced, it has to be cut out and the: new one 
wound in (often under difficult circumstances) by hand; that is 
to say, a stock of spare ooils cannot be carried for use in cases of 
breakdown, but au armature winder has to be sent for, which 
results in great delay and expense to the user of the plant. More- 
over, with the larger generators having the armature in two or 
more parts, the coils crossing the division lines have to be wound 
in on site, and afterwards, should it ever be necessary to take 
down the machine in question, these coils have to be removed 
first, and afterwards again replaced by hand. The only way to 
get over this difficulty. with hand-wound coils is to arrange the 
armature core in sections so that the section containing the 
defective coil can be completely removed and replaced by a new 
section containing new coils. Such a construction of armature 
core is clearly inadmissible for large generators, and is abjectionable 


even when used for quite small machines, for there will be a 


considerable number of radial butted joints in the core; the 
latter, instead of being bnilt up, with over-lapping stampings (the 
joints in one layer being covered by the stampings -of: the next), 
will be formed of a number of complete segments held together 
by special arrangements in the armaturg casing. Thus the latter 
will become heavier and more expensive, while at the same time 
increased vibration and noise is bound to result, as well as an 
increased reluctance of the magnetic circuit and extra leakage 
paths for the armature ampere turns to act upon. Again, with 
three-phase generators, in order that the fyll benefit of this arrange- 
ment may be obtained, it is necessary to abandon the most favourable 
form of armature winding—this latter has to be carried out in 
three, instead of two, planes—as otherwise the coils crossing the 
radial division lines iu the core would have to be removed before 
the corresponding segments could be taken out. . dE 


Pressure. applied TE 


- 


roo Flings | 


Fra. 13. 


For these reasons former-wound coils or bar windings are far 
preferable. At the rame time it is clear tbat the latter can only 
be employed with the best results in very large (high pressure) 
generators, or in low pressure generators. For other machines, 
therefore, it is generally necessary to employ former-wound coils, 
placed in two slots per hole per phase wherever possible. Naturally 
such coils will consist of bars when the current to be handled 
is large and when more than two conductors per slot are required. 
Thus, for iustance, the windings of the 3,500-kw. generator illus- 
trated in fig. 3, which consist of 10 bars per slot, are former-wound ; 
a complete coil corsists in this case of two rectangular micanite 
tubes containing five conductors in series, each conductor con- 
sieting of two bars in parallel, the bars beiug suitably bent at 


the ends. 


While it is ot course permissible to arrange the conductors 
forming a single coil, in two or more parallel circuits as aboye, it 
is not good practice to make use of parallel windings for the arma- 
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ture as a whole; thus, for instance, considering one phase, this 
must not consist of two sets of coils in parallel, for the sets of coils 
in parallel would not be equally loaded, and internal currents 
would circulate in them. Again, mesh connections are not advisable 
for the armatures of three-phase generators, as mesh- connected 
armatures (which would otherwise be suitable for large low-pressure 
generators) are very liable to increased 
losses due to the circulation in the windings 
of internal currents caused by the higher 
harmonics. 

With regard to the insulation of the 
armature slots, micanite is usual for large 
high-pressure generators, used in the form 
of tubes or troughs. For pressure below 
5,000 volts, however, compressed paper 
tubes can be used with good results; such 
tubes were first used by Messrs. Brown, 
Boveri & Co., and have been used by this 
firm with excellent resulta. The curve in 
fig. 12 gives a good idea of the character of 
the resistance offered by slot insulation to 
puncture of the material; curves of this 
kind are of the same general character 
for the different materials used for slot 
iasulation, although of course the values for 
the breakdown pressure vary considerably, 
the highest values being obtained with 
micanite. ‘The curve given ia fig. 12 is for 
the best quality of (bright yellow) oiled 
cloth, about 0:0055 in. in thickness; the 
number of layers are plotted against the 
value of breaking down pressure. Such a 
materia] as this, which is, as will be observed, 
very reliable, when suitably built up 
mecbanically to the proper thickness, can 
quite well be used as slot insulation for 
pressures up to 5,000 volts. : 

For 2,000-volt machines in which the 
armatures are wound with one or two bars 
per slot, the bars themselves can be covered 
with micanite and then slipped into the 
(lightly insulated) slots. Such micanite- 
covered bars are, the author believes, 
somewhat of a novelty, but for higher 
pressure than 2,000 volts, separate insulating 
tubes are preferable asa rule. The micanite 
is pressed upon the bars under consider- 
able pressure, so that the conductor and 
its micanite covering form together a solid 
insulated bar very convenient to use. 

The difficulty in insulating the armature 
conductors of high-pressure generators (or 
stator conductors of similar motors) does 
not lie in the slot insulation, but in pre- 
venting ares from jumping the air space 
between the nearest uninsulated metal part 
and the ends of the coils. It is therefore of 
the greatest importance to keep the dis- 
tance in question sufficiently great. "There 
is no advantage, therefore, in employing a 
large amount of slot insulation; for 
instance, a (best quality) micanite tube 
0'16 in. thick is sufficient slot insulation 
for a 10,000-volt three-phase generator or 
motor. An unnecessary amount of slot 
insulation means a larger machine, and as a 
rule more vibration and noise, on account 
of the wider slots. The tubes insulating 
the slots must project well beyond the core 
on each side, being carried right up to the 
ends of the coils, and the minimum distance 
between the ends of the coils and the core 
heads must be made as large as possible, 
this minimum permissible distance being 
determined by the designer's experience. 

To illustrate this point, particulars of an actual test may be given. 
Fig. 13 is a sketch showing the arrangement employed for the 
purpose of making the test, which imitates as closely as possible the 
conditions prevailing in an actual machine of large size. Fig. 14 
is a reproduction of a photograph taken of the testing arrangements 
as actually made in the shops; in this figure the arc can be plainly 
seen jumping across from the conductor to what is the equivalent of 
the core head. The tube in question was subjected to a test of 
1 hour 25 minutes’ duration at pressures of 20,000 —30,000 volts, as 
shown in the table given below :— 


э-э 100 т. 


Time in minutes during which 


the tube was subjected to Value of testing pressure 


the testing pressure, at €0 cycles. 
25 minutes 20,000 volts. 
25 77 23,000 15 
10 i 25,000 „ 
10 й 28,000 „ 
15 3 30,000 „ 


The weakest position was at a b, which was a distance of about 2 in. 
At a pressure of 30,000 volts a brush discharge took place at this 
point, which was visible in daylight. At a still higher pressure a 
regular arc was formed at this place, as shown in fig. 14. 


FId. 154. 


Such high-pressure arcs are very interesting (but somewhat 
expensive) to study. Fig. 15 (a and B)“ illustrates their nature 
when produced between two horn-shaped metal rods at a pressure 
of 10,000 volts. The apparatus shown is, in fact, the well-known 
and very effeetive horn arrester of Messrs. Siemens & Halske, 
Berlin, which is generally used on the Continent for protecting 
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overhead lines from the effects of lightning, and (sometimes) als~ 
for protecting nigh-pressure underground cable circuits from th- 
effects of rises of preseure to which they are liable under certain 
conditions. 

The photograph from which fig. 154 has been reproduced was 
taken with an exposure of about 2 seconds. Fig. 158 gives the 
results of a photograph taken through the slits of a rapidly- 
revolving disc, which enables the component parts of the arc to be 
separated out. Of course the special character of the horn arrester 
(which tends to put out the arc by reason of the action of the 
heated air, which drives it up the horns until the distance becomes 
too great to support it) causes the nature of the arcs shown in 
fig. 15 to be different from that of the arcs which may be formed in 
running machinery due to breakdown of the insulation; but this 


‘figure, nevertheless, gives a good general idea as to what such arcs 


are like, and for this reason the photographs in question have been 
reproduced here. . 


(To be continued.) 


— — — 


* The author is indebted to the courtesy of Messrs. Siemens and 
„ы for the photographs from which thie figure bas been repro- 
uced. 
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ELECTRICAL TRACTION ON STEAM RAILWAYS 
IN ITALY. 


By Prof. C. A. CARBRUS- WILSON, M.A., Member. 
(Abstract of Paper read May 15th, 1902.) 


Tus Adriatica and the Mediterranean Railway Companies together 
work 80 per cent. of the railways in Italy. Each works about as 
many miles of line as the Great Western and Great 
Northern Companies put together. 

For а long time past the Italian railways have 
been suffering from the competition of tramways 
and economic lines, which have provided a cheaper 
and more frequent service, seriously affecting the 
traffic on the main lines in spite of every 
effort made to minimise the injury thus caused. 
The adjoining map shows the network of steam 
tramways and economic lines that have spread 
over northern Italy. The railway companies have 
come to the conclusion that the remedy for this 
competition lies in providing, by means of elec- 
tricity, a service of short trains running frequently 
at high speeds. 

The Adriatica Railway Company has already 
equipped electrically that portion of its system 
running from Lecco to Colico, and thence to 
Sondrio and to Chiavenna (see map below). 
The electrically-driven trains are to work their 
own way as far south as Lecco, and to be hauled 
thence to Milan by steam locomotives. Trains 
are now running experimentally, but not yet 
in actual service. | 

The total distance at present electrified amounts 
to 66 miles, all of single track, a large proportion 
between Lecco and Colico being in tunnel. The 
hydraulic power house with turbines of 6,000 н.р. 
is at Morbegno, water being taken from tbe river 
Адда. Three-phase current is generated at 
22,000 volts and carried by overhead conductors 
to nine transformer stations, where it is trans- 
formed down to 3,000 volts and taken to the two 
trolley wires, the rail forming the third conductor, 
and thence direct to polyphase motors on the cars. 

The motor cars, of which a view is given in fig. 1, 
are 57 ft. long, weigh 53 tons unloaded, and have 
seating accommodation for 56 passengers. Each 
car is provided with two high-speed motors of 
150 EP., aud two low-speed motors of 75 HP. 
each, weighing 3:8 tons, and driving direct without 
gearing. Fullspeed is 37 miles an hour. The four 
motors are used in cascade connection at starting ; 
at half-speed the two low-speed motors are 
switched out, and the car is driven by the two 
high-speed motors alone at full speed. On all. 
grades over 1 per cent. the motors are connected 
in cascade and the speed thus halved. The 
trailers used are passenger carriages of the 
ordinary type. The goods traffic is to be hauled 
by electric locomotives. 

The company are introducing a new “economic” 
system for working the line, by which they hope 
to reduce the traffic expenses, 80 per cent. of which 
is accounted for by the wages and salaries of the 
personnel at the stations. 

The block system employed is the Webb and 
Thompson staff system, supplemented by an electric 
interlocking apparatus combined with an arrange- 
ment by which the trolley line at every station 
is divided into sections, each controlled by a 
switch, the opening and closing of which takes 
place simultaneously with the movement of the 
corresponding signal, so that it is impossible for 
a train to run on to a section against signals. 

The Mediterranean Railway Company is equip- 
ping electrically the whole of the line from Milan 
to Gallarate and thence to Varese, Porto Ceresio, 
Laveno and Arona. The passenger receipts from 
these sections of line amount to about 2 percent. 
of the receipts for the whole Mediterranean system. 

The total length of line is 81 miles, all of single 
track, except the length from Milan to Gallarate. 
The maximum grades and minimum curves are 
given in Table V. A map of the line is given in 
fig. 2. 

The power house is at Tornavento, about 
seven miles from Gallarate. Turbines of a total 
of 11,000 н.р. will be driven by water taken from 
the River Ticino. 

The power is transmitted as three-phase current 
at 12,000 voltsto seven sub-stations along the line, 
where the pressure is reduced from 11,000 to 420 
volts, and the current is transformed in rotary 
converters to direct current at 650 volts. From 
the sub-stations the current is taken to an insulated 
third rail, as shown in fig. 3. 

The motor cars on the Varese line, shown in fig. 4, 
weigh 40 tons unloaded, and have accommodation 2 
for 63 passengers seated and 12 standing. Each — t 
motor car is driven by four 150-н.р. motors, on 
the usual one-hour rating, and is geared with 
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Map A.—Map showing Network of Steam Tramways and Economic Lines 
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Ма Line: singtc Crack. 

—— Main Line: double track. 
—.—-— MainLines in construction. * 
„ Ecoromic Lines 
cam Tramways. 


a 3 tolratio to 41-in. driving wheels. Full speed on a level is 
56 miles an hour. Each motor weighs 2:5 tons. The trailers 
weigh 27 tons empty, and have accommodation for 63 passengers 
seated and 27.standing. The goods traffic is to be hauled by 
electric locomotives. 

The electric trains are now running and in regular operation as 
far as Varese, though the service of trains as contemplated is not 
yet complete. 


in Northern Italy. 
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The working expenses of the Italian railways are piven in 
Table II. These figures may be taken as representing the cost of 
running on either of the great systems. To afford a comparison, the 
figures се cost of rdnnitig an English railway ате placed ia the 
game table. | mE = “is 


TABLE I.—CoMPARING THE WEIGHT, POWER, AND DIMENSIONS OF 
THE PoLYPHASE MOTOR CARS ON THE LECCO LI WITH THE 
DIRECT CURRENT Motor CARS ON THE VARESE LINE. 


Total |Length No. Maxi- , Total Weight| Full 
IL el. | Sema. MERE MP. 
empty. frames. motors.| each. | m.p. motors. level. 


— — - = - — — - — — M A 


Tons. | Feet. ' . А 
Varese 40 52 63 4 150 600 10 56 
Lecco.| 53 57 56 4 |20f150 300 152| 37 
2of 75 ; | 


TABLE II. RUNNING EXPENSES PER PASSENGER TRAIN-MILE. 


Englishe Italian. 

1. Coal - T -— % 172d. . 5:30d. 
2. Wages of driver and stoker... 3:814. 3:184. 
3. Wages of conductor ... . . 152d. 2:08d. 
4. Weter, oil, &c. Pes .. 077d. 0°60d. 
5. Repairs, locomotives ... .. 2°39d. 3°52d. 
6. Repairs, carriages... ..  2°83d. 601d. 
Total ... . . 13°04d. 20°69d. 


TABLE III.— Givixd THE RECEIPTS AND EXPENSES PER MILE. 


Fixed Expenses. English. Italian. 
Maintenance of the line .. £535 £132 
Traffic expenses ... vs . 1,350 236 
General expenses... T in 537 53 

Total .. £2,422 4421 

Running expenses S .. £1,750 £699 
Receipts. 

Passenger traffic ... m . . £2,640 4640 

Goods and miscellaneous . . 3, 820 965 

Total... . . £6,460 £1,605 

= Expenses in per cent. of receipts 65 70 


In order to compare the running expenses with the fixed 
expenses, they have both been reduced to pounds per mile per 
annum, and placed in Table III., together with the receipts 
estimated in the same way. The running expenses of an 
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Italian railway constitute a far larger proportion of the 
total expenses than is the case on an English railway, the 
percentages being 62 in the former case and 42 in the latter. 
The receipts given for the Italian railways refer to the Adriatica 
system as a whole, and are greater than the receipts of the lines 
that are now being electrified. 

The fares charged on the various railway lines in Italy are given 
in Table IV. Column A gives the through express fares on the 


main lines, and column B the fares for the so-called omnibus trains 
which stop at all stations, Column C gives the reduced rates 
charged for omnibus trains on certain hections of the main lines, 
where the competition with the tramways and economic lines is 
most keenly felt. The rates on the economic lines are given in 
column E, while the tramway rates will be found in column F. 


TABLE IV.—SHowiNG THE: PASSENGER FARBS, IN Ранов PER 
MILE, CHARGED ON THE: DIFFBRENT ITALIAN LINES. в 


Lines Main. E Économie. Trag. 
| 1 ) , | 
Power ... .. Steam. Electric. Steam. Ве. 
=. PEE p 
| | | | | bee Se 
Service .. Exps. Omnbs. Exps. Omnbs. . Exps, Omnbs. Omnbe. 
Schedule speed 25 16 45 25. 25 16 9. 
(miles an hour) | |] | а 
| | | | 
Fares charged Exps. Ord. Redcd. Ordny. Ordny.  .  Ordrny 
` A В. C. D. E. Р. 
First-class... 21 19 15 09 | 15 09 
Second-clas 14 13 10 — 19 0? 
Third-clas ... 10 08 05 05 | 0:6 E 


The service of steam trains that formerly rau Qn the Milan— 
Varese line is given in Table V., with the time occupied in covering 
the different sections. This.may be compared with the new 
service of electric trains, particulars of which are alao given in the 
table. The old trains, hauled by steam locomotives, have been 
replaced by trains of about half their weight, the normal train con- 


sisting of one motor car and one trailer, weighing together 67 tons 
unloaded, and capable of carrying 165 passengers, or about one-half 
the accommodation of the steam-driven trains. Between Gallarate 
and Arona and between Varese and Porto Ceresio the speeds have 
not been increased on account of the grades, which are as much as 
2 per cent., and the trains will run with the motors in permanent 


. geries connection. 


TABLE V.—GIVING THE STrBAM AND ELECTRIC TRAIN SERVICE 
ON THE MiLAN— VABESEB RAILWAY. 


| | 
Мах Мір. 


| 
! . Trains ime in 
CREE: Miles. grade. | спада! way 3 | sinter. 
Mcd ax vll тет тае 9 
cent. Steam | Elect. Steam Elec’. 
Milan to Gallarate 250 | 06 | 40 10 35 60 34 
Gallarate to Varese 117 10 25 7 27 28 18 
Gallarate to Laveno 194: 08 30 6 8 81 50 
Gallarate to Arona — 160 | 11 175! 5 8 45 ' 45 
Varese to Porto | | 
5 6 28 28 


Ceresio ... ym 8:8 20 15 


_ The cost of running the new electric service on the Milan-Varese 
line may be estimated approximately from the cost of working the 
old service, and is given in Table VI. 


ESTIMATES OF TRAFFIO. 


The passenger traffic required to pay the expenses of the now 
electric rervice can now be estimated. On the Milan-Gallarate- 
Varese line the service is being increased from 8 to 28 trains per 


—— 
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day at a total increased cot of £775 per mile per annum. See 
Table VII. | A NA 
The passenger receipts for this line, including the extensions 
Arona and to Laveno, are £600 per mile per annum. Hence tho 
r traffic must be increased by 129 per cent. to pay the 
interest and the increased cost of running. mM 


TABLE VI.—SHowixa THE COMPARATIVE Cost OF RUNNING AN 


ELECTRIC AND A BrEAM LINE IN ITALY AND IN ENGLAND IN 


Ринок PER TRAIX-MiLE. 


— Italian. English. 

А | Steam. | Electricity. Steam. | Electricity. 
Trains each way per day... 8 28 | 8 28 
Coal 6555 * р 530 340 172 | 107 
Wages of driver and stoker | 318 1:27 381 152 
Wages of conductor . ` 208 167 ^ 132 1:22 
Wages at generating station, — 0'58 — . 058 
Wages at rotary sub-stations!  — 0°58 — | 058 
Water, oil oe. 1- 060 0:45 077 | 058 
Repairs, motors and gene- Е | 

rating station | 8°52 1°76 2°39 1:20 
Repairs, carriages... 6:01 3:00 2:83 1:41 
Total .. 2069 1271 | 1304 ' 816 

Figure used in the paper... 21 ·00 13:00 . 1300 | 8-00 


On the completion of the hydraulic power-station coal will no 


longer b» used. The cost per train-mile will then be reduced to, 
say, 9°5d., and the increase in the passenger traffic required to meet 
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this will be 80 per cent. 
need only be 72 per cent. The value of water-power may therefore 
be represented by a reduction of 20 per cent. in the passenger traffic 
required to pay expenses. 


With transformer sub-stations the increase 


On the Lecco line the increase in the cost of running per mile of 
line, with transformer sub-stations, will be £150 per annum with 
water-power, which, with interest, brings the total increase to 
£325 per annum, and will require an increase in the passenger traffic 
receipts of 128 per cent. | 

On the line connecting Bologna with St. Felice the speed 
and the frequency of the trains were both doubled, and the 
fares reduced to 40 per cent. of their original amount. The result 


Fig. 4. 


has been that the passenger traffic has increased five-fold, and the 
receipts have been doubled. u 

The new service on the Milan— Varese line has been inaugurated 
by the railway company in confident expectation that the improved 
service will increase the amount of traffic to such an extent that 
the receipts, even at the lower rates, will more than pay the 
expenses. 

Under similar conditions in England, to make up for the increased 
cost of the electric service the passenger traffic would have to 
Increase 61 per cent., if the fares were unaltered. With id. fares 
the traffic would have to be trebled. 

It seems clear that, whetber in England or in Italy, the full 
advantages of electrical traction cannot be obtained without an 
increase in the total running expenses, and this increase can only be 
met by a corresponding increase in the passenger traffic, so that the 
change from steam to electricity should not be made unless the 
merease in traffic may be reasonably expected at least to cover the 
Increased cost of running and the interest on the capital 
expenditure. 

It is not by reducing expenses that electricity is going to help the 
railways, but by enabling them to offer greatly increased travelling 

litiesto the public at a figure impossible with steam traction, and 
thus to meet the growing competition of the tramways. 
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TABLE VII.—SHowiNG THE ExPENSES IN POUNDS PER MILB PER 
ANNUM or RUNNING 4 STEAM SERVICE OF 8 TRAINS AND AN 
ELECTRIC SERVICE OP 28 TRAINS EACH WAY PER Day IN ITALY 
AND IN ENGLAND. | i i : 


| Italy. England. 


ro e = pss Veta see — 


T Seam. Electricity. Steam. Electricity. 
Power used T КЕ Т P 
| Coal. Coal Water. Coal. Coal. 
Number of trains each way | FEM | 
t 


+ 


рег дау ... es s 8 28 28 8.. 28 
Cost in pence per train mile“ 21 13 95 13 8 
E O ££ 
Running expenses 510 1,110 810 320 £80 
Inter et * — 175 15 — 280 
Н — MR 

Total . . 510 1,285 | 985 320. 960 
Increase — 775 475, —., 640 

Per cent. increase in traffic | D xs | 
required to pay expenses — 129 80 — 61 


With rotary sub- stations. 


The prospects of success in England with cheap coal are more 
favourable than they are in Italy with water-power, as is shown by 
the fact that the increase in the traffic required to pay expenses is 
less in England. dus | | | О, n 
The possible increase in travel is far greater in England than in 
Italy, and if there is a field of usefulness for electrical traction on 
Italian steam railways, there is a still greater field of usefulness on 
the railways of our own country. | | 
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ALLOA ELECTRIC LIGHTING. 


Q7 


ALLOA has for years been the centre of several important industries, 
the chief of which are yarn and brewing. It is favourably situated 
for these, being on the River Forth, close to a good coalfield, and 
having railway connections from both the Caledonian and North 
British Railway Companies. ҮЛ, БИК Гар | | 
So far back as 1828, the town was lit 
with coal gas, and at the present time the 
town has the cheapest gas in Scotland, the 
gasworks being in the' hands of the 
municipality. The question of electric 
lighting has, during the last few ycars, more 
than once been seriously brought before the 
Council, chiefly through the exertions of 
Bailie Arrol, who was ably assisted by Mr. 
Yuill, the gas manager, the original idea 
being that the electrical plant should be 
put down at the gasworks and driven by gas 
engines. s 
Ul In May, 1898, at the request. of the Coun- 
. cil, Messrs. Buchan and Hogartb, of Edin- 
+ burgh, prepared an electric lighting scheme 
on this basis, and the Council applied for a 
provisional order in November of the same 
—— year, the order receiving Royal assent in 
— ~ August, 1899. In the following autumn 
— the Council was approached by the 
promcters of the British Electric Plant 
Company, who proposed to establish elec- 
trical manufacturing works in the out- 
skirts of the town, and offered to supply 
energy in bulk to the Council. In view 
- of the fact that it was anticipated that 
the establishment of the electrical works 
would be of the greatest benefit to 
the town, and that the taking of a supply 
| in bulk would enable the Council. to lay 
a much more extended system of mains at the commencement, the 
Council decided to conclude terms with the company, which was 
accordingly done early in 1900. The formal inauguration of the elec- 
tric lighting took place on January 16th, 1902. Although the British 
Electric Plant Company are supplying current, it will be some con- 
siderable time before the equipment of their manufacturing works is 
completed. In the meantime they supply continuous current, which 
is distributed to consumers on the three-wire system at a declared 
pressure of 220 volte. | 
The current is brought from the company's works to the Corpora- 
tion's distributing sub-station by trunk feeders, the positive and 
negative consisting of three cores each, and the neutral wire of a 
single 0:30 вд. in. conductor. The sectional area of each of the cores 
composing the positive and negative main feeders respectively is 
0:25 sq. in. The supply is taken on the maximum demand system, 
and is metered at the Corporation sub-station, which is located in a 
central portion of the town. Balancing and earthing are done at the 
company's switch room. The distributing network consists almost 
entirely of 0:10, 0°06, and 0°10 sq. in. cable, with the exception of 
two of the principal streets, where the section is 0'125, 0:06, 0:125. 
The network is fed by two sub-feeders of section 015 and 
0:25 sq. in. respectively, a feeder pillar being used to connect each 
of these to the network. The sub-station building consists of a 
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switch room, test room, and store. Inthe switch room is placed 
the main switchboard, which forms а connecting link between the 
trunk-feeders and the sub-feeders which convey current to the net- 
work. The board carries the usual complement of meters, switches, 
bus bars, plugs, &c., the pressure at the sub-station being shown on two 
illuminated-dial Kelvin voltmeters, and that on the network being 
indicated by the usual pilot voltmeters. The arrangement of bus 
bars and plugs is such that any sub-feeder can be isolated, and the 
design is arranged so that additional sub-feeders caa be added 
without disturbing the existing connections, and also that accumu- 
lators can at any time be added should it be considered desirable to 
do во. In each sub-feeder circuit there is a Thomson-Houston 
watt-hour meter (fixed on the wall behind) and an automatic 
circuit breaker. From this switchboard connections are also taken 
to the arc-lighting switchboard, and for lighting the sub-station and 
testing. 

The arc-lighting switchboard is also located in the Corporation 
switch room, and controls the 20 arc lamps which have been erected 
ia the town. Both switchboards consist of enamelled slate set in 
iron frames, no combustible material being used in their construc- 
tion. The arc-lighting switchboard consists of six panels, five being 
in use and one spare. Thearc lamps are switched in groups of four, 
and are of the Crompton open type. The lamp pillars, which are of 
a graceful design, were made by the Alloa Iron Company, and 
erected by Messrs. Callender. 

With the exception of the three-core trunk feeders and pilots, 
single cable has throughout been used, laid solid in bitumen con- 
tained in iron troughs with tile covers. Over 900 yards of Callender- 
Webber three-way casing has also been laid as spare cable way. 
The arc-lighting cable is 06 sq. in. size, laid along with the dis- 
tributor, but quite separate therefrom. 

The meters used for consumers are Bastian for the small sizes, 
and Chamberlain & Hookham for the larger. Wright’s indicators 
are also used. The prices charged are 7d. for the first hour’s use of 
the maximum demand, and 3d. for every subsequent hour. For 
power, the rates are 7d. and 2d., with a special low flat rate for 
users who do not require their motors during the peak of the light- 
ing load. | 

In addition to the street arc lamps, the connections applied for 
already are approximately the equivalent of 3,500 8-c.P. lamps, 
representing some 24 consumers, which is quite & good beginniug. 
Several applications for motora have also been received. No meter 
rents are charged, and there is no free wiring. 

The total cost of the works has not exceeded £10,000, including 
the building of the sub-station and incidental expenses, and it is 
claimed for the Alloa Council that it forms the first instance of a 
municipality buying its whole supply of electrical energy in bulk, 
and distribating itself. Certainly one great advantage of bulk 
supply in a town of this size is that the Corporation is enabled to 
lay mains in practically every street of any importance at the com- 
mencement of supply, thereby giving to the majority of the rate- 
payers the opportunity of at once taking advantage of the new light. 
In fact, when a bulk supply is taken on the maximum demand 
system, this course becomes almost a necessity, in order to get as 
good a diversity factor as possible. The Alloa Council has realised 
this, and, in consequence, applications are being rapidly received 
from all classes of consumers throughout the town. 

The contractors for the work now executed were as follows :— 


Cables and street work Callender's Cable and Construc- 
tion Company, Ltd., London. 
Sub-station switchboards and Messrs. Cox-Walkers, Darlington. 
equipment. 1 


Атс 1атрз Crompton & Co., Ltd. (erected by 
Messrs. Callender). 
Pillars... pit ds Alloa Iron Company (erected by 


Messrs. Callender). 
Meters, small size Bastian Meter Company, London. 
„ larger size ЕУ .. Wenner & Co., London. 
Demand indicators and house Reason Mannfacturing Company, 
fuse-boxes. Brighton. 
Testing instruments General Electric Co., London. 


Material assistance was rendered both to the engineers and the con- 
tractors by the burgh surveyor, Mr. Mackie (under whose direction 
the eub-station was built), and the gas engineer, Mr. Yuill, who now 
has charge of the Corporation's distributing scheme. 

The works have been carried out to the specifications of the 
Corporation’s consulting engineers, Messrs. Buchan & Hogarth, 
роса, to whom we are indebted for particulars of the under- 

ng. 


HOW ALTERNATING CURRENTS VARY WITH 
THE SHAPE OF THE E.M.F. WAVE. 


By ALEXANDER RUSSELL, M.A. 


WHEN, experimenting with alternating currents, got either 
directly from the alternator or from the terminals of a trans- 
former, curious effects due to change in the shape of the 
current wave are often noticed. The following mathe- 
matical investigation showing how the shape of the current 
wave depends on the resistance in the circuit, and how ite 


effective value depends on the shape of the E.M.F. wave, 
may therefore prove useful to those engaged in experimental 
research with alternating currents. 
Let the applied E.M.F. wave be given by the equation 
e = Е, sin рі + Е sin 3pi+.... 

where р stands for 2 т times the frequency, and £ is the 
time in seconds. We only consider the odd harmonics, as, 
In practice, the positive and negative halves of the wave of 
E.M.F. are exactly similar to one another. Consider now 
that this wave is applied at the terminals of a circuit whose 


resistance is R, and inductance L. The equation to deter- 
mine the current : is 


nini = E, sin / + Ej sin 8 pt +... 


The well known solution of this equation is 
S — Ё sin (pf — Ф) віп (3 pf — ф) 


Ум +р C vx. 9 15 
Hence 


1 . . . ) 


| 1. » 
i= sug ria b. in QI — e 
R? + }? L? 3 . : 


The angle 9, , , is determined by the equation 


(2n -l)pu 
tan 9a n 1 1 N — * 
When к is very large, o, , , is nearly zero, and 
n? + 77 1? 


R? + (2 + 1)? р? 1? 
is nearly equal to unity, hence in this case the curve + is very 
similar to the curve e. 

As к diminishes, the ratio of the amplitudes of the higher 
harmonics to the amplitude of the fundamental harmonic 
gets smaller and smaller and attains its minimum value 
when R equals zero, In this case 


i= е: (E, cos pt + 1 Ез cos3 pl+....} 

The diminution of the relative importance of the higher 
harmonics in the current wave as we diminish the resistance 
in an inductive circuit may be conveniently expressed by the 
following rule :—Diminishing the resistance of an inductive 
circuit makes the current wave more like a sine curve. 

Again, if we have a condenser of capacity K in series with 
a resistance R, the equation to find i is 


ae уш E 
and the solution is | 
TOR LUE а oe с NM 
* B qe № R? + : 


9 K 7 

Hence, proceeding as before, we deduce the following 
working rule: — Diminishing the resistance in a condenser 
circuit makes the current wave less like a sine curve. 

We will next consider how the effective value of the 
current in an inductive circuit depends on the shape of the 
wave of the applied E. M. F. The equation to the current in 
the circuit is 


di 
e = R24 ＋ L -— 
dt 
. di li M3 
Hence „ = R? ＋ 2 n LI i + (i a 
di dt 
di? di M 
= R? 7? R l. ( ) 
s dt T dt 


Integrating this equation over a whole period, and ex- 
pressing the effective values of e and i by v and c respectively 
we get— 


T ;\2 
T Jo dl 


Now, from (1) 


— | | | — — 
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Where vu = Ei, Va = р, &c. 
And AEN p puo t 
dt V К? + p? 12 


3 Е, cos (3 pl — 9) + | 
VR + Pp 


1 үт di \? fa 
H = f ( 1 i| = 12 р? | 55 
ОО к ppu t 


9 v | 
17 ＋ 9 N51 idea 


== а? 12 р? 0? 
vi? 9 Vv," 
n? op? p? к? + 9 p? i 
where a? = E n : ] 
Yi у? 


к? + 3212 RT + 9 yu GA 
Now the numerator of this fraction is greater than the 
denominator, except when v, = V; =... = 0 and the 
fraction then equals unity. Hence a has its minimum value 
unity when the applied E.M.F. is sine shaped. 

Substituting in (3) we get 

з — y? 
кї + a? Lp? 

Therefore for a given effective voltage, v, the current in an 
inductive coil is а maximum, when the wave of E.M.F. is 
sine shaped. This was proved experimentally by Messrs. 
Beeton, Taylor and Mark Barr.* 

If ф be the phase difference between v aud c, then 


v С cos ф = O R 
е R 
. CBG = С v 


Hence ф is a minimum, and the power factor (cos ф) is a 
maximum for the sine wave. 
Proceeding in the same way with a condenser circuit, we 


can show that the mean value of (4 Ls ) 


v? 


T = +. ° 
к? + — : к? . 
where 3? = 
vj? 1 va? 
: + — ——— + 
9 
R? + -— n? + EN 
к? р 9 к?р 


The minimum value of [3 is obviously unity, and it has 
this value when the E.M.F. wave is sine-shaped. 
Also 


E u v3 


l 
[? к? 77 
In a circuit containing capacity and resistance, the eurrent 
is therefore a minimum when the E.M.F. is sine-shaped. 


R? + 


; ; А А R 
In this case also ф is a maximum, since cos o equals с v 


When we have both inductance (L) and capacity (K) in 
the circuit the problem becomes much more complicated. 
The current ? is now given by an equation of the form, 


1 
ъъ = SS ача ĩ ⁵ 6 се E сел m рл e ыл ишнен — > 
vw +p ( ) | к sin (/ + 60 + 
К p? 
^on Tp 0 — x2) E 
K p? | 2 € 
2 + 9 р? 1 5 Ez sin (3 5 ＋ $5) +.... ¢ 
R Loa ысы 
8 А nx 


The square of the coefficient of the » + 1 th term inside 
the bracket is 


2 212 1 \3 
К + pL (1 — 417 


R? + (2 + 1)? у? 12 (1 — 


1 2 
(2n4 iix) 


* Journal of the Institution of Electrical Engineers, Vol. xxv., p. 474. 


If L k р? is equal to or is greater than unity, then this 
ratio will be less than unity when n is zero and will increase 
to unity as R increases to infinity. Tbe circuit in this case 
therefore acta like an inductive circuit; diminishing the 
resistance makes the current wave more like a sine curve. 


If L Kp? is less than diui but is greater than 
1 


n + 
then the ratio of the amplitudes of the 2nd, 
2n + 3 

Зга.... (п + 1)th harmonics to the amplitude of the first 
increases as we diminish n, but the ratio of all the sub- 
sequent harmonics to the first diminishes as we diminish n. 
Hence it is not easy to predict what effect increasing or 
diminishing the resistance will have on the shape of the current 
wave, l 
In practice, owing to magnetic leakage in the armature 
of the alternator, or in the secondary windings of the trans- 
former, we always have some inductance in series with the 
condenser, and this has to be taken into account in deter- 
mining how the shape of the current wave alters with the 
resistance in the circuit. An experimental investigation of 
how the shape of the current wave in a condenser circuit 
alters with the frequency has been made by Mr. T. Mather.* 
The curves were drawn by means of a Duddell oscillograph, 
and illustrate in a very striking manner the great importance 
of the higher harmonies of E.M.F. waves in alternating 
current supply systems, and point out possible dangers in 
connection with resonance. 

The following experiment illustrates the kind of effect 
Sometimes noticed by electricians, which is due to change of 
shape of the current wave. The primary circuit of a small 
transformer converting from 100 to 200 volts was connected 
to the 100-volt mains of a supply company. Across the 
secondary terminals was placed a condenser whose capacity 
was two microfarads, in series with an adjustable resistance. 
Now on increasing this resistance we expected that the 
primary current would first increase and then diminish. We 
found that when the adjustable resistance was zero the 
current in the primary was 0°67 ampere. Аз the resistance 
increased the primary current diminished, attaining а mini- 
mum value of 0:62 ampere when R was 35 ohms. It then 
increased to a maximum value of 0:915 ampere when R was 
1,500 ohms, and finally diminished to 0°74 ampere, its value 
on open circuit when R was infinite. The secondary current 
of course continually diminished as R increased. The altera- 
tion of the shape of the current wave was proved by the 
ratio of the volts at the condenser terminals to the secondary 
current continually increasing as the resistance in the circuit 
was increased. 


REVIEWS. 


Steam Boiler Practice. By W. B. Snow. New York: John 
Wiley & Sons. London: Chapman & Hall, Limited. 


This book is somewhat of a companion to Poole's 
* Calorific Power of Fuels," by the same publishers. The 
author is well known for his writings on subjects connected 
with steam boilers. He deals in this book with steam boiler 
practice, discussing water, fuel, the chemistry of combustion, 
efficiency, rates of combustion, and draught. To begin 
with, the limit of evaporation per pound of coal is set down 
at 11 lbs. from and at 212? F., and this is probably all that 
can be counted on, even with the best of conditions, The 
commercial efficiency of boilers is briefly discussed in terms 
of durability, interest charges, and sinking fund, the most 
economical boiler being that which gives the best net result. 
In this respect, however, it should be remembered that 
freedom from stoppage by breakdown is of vital commercial 
importance, and that on land especially, simple devices of less 
fuel economy may be preferable to elaborate devices for 
securing economy. 

We need not discuss the chapter on steam and water, as 
this is merely the ordinary discourse on the subjects, with 
Porter’s table of the properties of steam reprinted. 


Capacity Currents as Influenced by Frequency." T. Mather, 
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In the chapter on combustion, air is credited with 20°96 
per cent. of oxygen by volume and 79°04 per cent. of nitrogen, 
or respectively 23°17 per cent. by weight and 76:83 per cent., 
the other gases being neglected. The chemistry of combus- 
tion is treated in a simple elementary manner, and there are 
some useful tables relative to proportions of CO, We 
cannot quite understand what is meant by the reference to an 
almost perfect evaporative efficiency secured with 11:29 per 
cent, of air below chemical requirements. The italics are ours. 
We should be inclined to doubt even the able expert who 
reported it. At the same time, we fully admit the possibility 
of less air being required with a good mechanical draught, 
and think that 15 lbs. of air per pound of coal may be 
achieved with advantage. Below 15 lbs. is difficult to secure, 
and we should never aim at the so-called chemical minimum, 
seeing that there is great probability of mass action coming 
into the account. The evils of excessive air are recognised. 
There is a slight error in the statement that in calculating 
the ideal temperature of combustion of fuel, it makes no 
difference if the oxygen is got from the coal itself or the 
atmosphere. Now it does make a difference, because the 
oxygen of the air is gaseous, and the oxygen of the coal is 
locked up solid, and demands so much heat to be locked up 
to set it free. 

The chapter on fuels is very much like all other chapters 
on fuels, The fuel tables are practically the same as those 
in other American books, and are largely made up of 
particulars of American coals. 

Natural gas fuels are practically out of consideration in 
this country. We only know of the existence of one natural 
gas well in England, namely, that at Heathfield, in Sussex, 
which supplies the gas to illuminate the railway station 
there. The borehole that yields it was made with a view to 
water. 

A good practical paragraph is that on the influence of 
size of coal. In anthracite practice the American plan is to 
sort it into grades from pieces as big as 7 in. down to 3 in. 
sieved sizes, Something like a dozen grades are sold. With 
all particles of equal size more even burning is secured. 
These American anthracites only burn well with a sharp 
draught, and the fuel must not be disturbed on the grate. 
With the finer grades it is often the practice to combine a 
little bituminous fuel. 

The efficiency of fuels is well covered with numerous 
diagrams, tables, &c. ; the effect of air excessiis emphasised, 
and the commercial cost of evaporation. Apart from 
the mechanical appliances necessary, the cheapest coal in 
cost of evaporation per 1,000 gallons is the coal that costs 
least per ton. This confirms English practice, which all 
points to the calorific capacity of coals being superior to 
their value as fine coals. The fact is, that the price of coal 
is proved by its ability to burn quickly. Hence a rule laid 
down in these columns, that, generally speaking, the cheapest 
coal to use, or that can be used in any special case, is that 
which will burn in sufficient quantity to raise sufficient 
steam with the available fire-grate. 

As a rule fire-grate area is too scanty to admit of much 
freedom with small coals, and where small coals are avail- 
able, it is always necessary to calculate the capital cost 
necessary to provide the grate area to burn them. 

In close connection with these questions comes that of 
draught, for, by means of a fan draught, an insufficient 
plant may be rendered sufficient for its duty with cheaper 
coals. It is in this way that a fan draught may often return 
very large percertages on its outlay. 

The author objects to the application of evaporation from 
and at 212° as a basis for defining the efficiency of a boiler. 
There is a distinction to be drawn between the efficiency of 
a boiler and of the fuel. We need not closely follow the 
question of rating of a boiler. ‘This is so largely a question 
for each case, that special rules are very unreliable. The 
usual standard in America is the evaporation of 344 lbs. of 
water from and at 212? F. This is equal to 33,317 British 
thermal units per hour, which has the advantage of being 
easily remembered from the foot-pound value of the horse- 
power. But after all it takes an engineer to buy a 
boiler. Mechanical stoking is very briefly referred to, after 
which comes a chapter on rate of combustion, and the effect 
on this of draught, forced and otherwise. Draught is ver 
fully treated, and the efliciency of chimneys calculated and 


compared with fan draught. The subject of steam boilers 
is well treated throughout, and we can cordially recommend 
the book as a good and safe guide. 


"The Law Relating to Factories and Workshops, with Appen- 


dix of Special Rules, Truck Acts, ёс. By Evans AUSTIN, 
M.A., LL.D., of the Middle Temple, Barrister-at-Lav. 
London: Knight & Co. Crown 8vo., for cash 68, 6d. 


The passing of a new Act of Parliament which makes 
important changes in the law is nearly always followed by 
the appearance of new legal text-books. That which we now 
have before us is the second edition of an important work upon 
the Factory Acts, rendered necessary by the amendment and 
changes introduced in the law by the Act of 1902. If there 
is one branch of the law which demands the attention of 
electrical engineers more than another, it is the law of 
factories and workshops. It may be useful, therefore, to 
give a somewhat full account of what the volume contains, 
particularly as electrical stations were expressly brought 
within the provisions of the Act of 1902. | 

An interesting and useful feature of the introduction 188 
summary of the changes made in the law by the ‘Act of 
1901. Owing to the fact that all the older Acte were 
repealed and re-enacted in one long statute, the layman 18 
unable, except with the aid of a book like that before us, to 
say what parts are new and what are old. Among the more 
important changes Mr. Austin mentions the following:— 
(1) The Secretary of State is to have power to enforce the 
provisions of the Public Health Acte in factories if he finds 
that the local authorities are in any way lax in the matter ; 
(2) The temperature and ventilation of factories are in 
future to be under the control of the factory inspector; (3) 
Any steam boiler used in a factory is to be the subject of 
periodical inspection, and is to be regarded as a dangerous 
machine; (4) With regard to the provision of means of 
escape in case of fire, certain factories must be provided with 
means from the basement to the top floor, and must havea 


certificate to this effect from the District Council; (5) An 


important series of new regulations for dangerous trades is 
to come into effect on some date to be fixed by the Secretary 
of State ; (6) Certain railways are for some purposes to be 
regarded as factories ; and (7) Electrical stations, i.e, any 
premises or that part of any premises in which electrical 
energy is generated or transformed for the purpose of supply 
by way of trade, or the lighting up of any street, public 
place or public building, or of any hotel, or of any railway 
or other industrial undertaking have been added to the lis 
of non-textile factories which are subject to the provisions of 
the Act. 

The body of the work consists of the text of Factory 
Act, 1901, printed in large type, with full and careful note 
added where necessary to explain the provisions of each 
section. In order to indicate the source from which each 
section has been derived, the side-notes give references to the 
repealed Factory Acts, 1878—1895. When a section or any 
part thereof is new, the date “1901” is printed in the 
margin. 

Certain sections, which in complexity and difficulty of 
interpretation bid fair to rival the famous Workmen's Con- 
pensation Act, have been noted in such a way as to greatly 
diminish the labour of those who desire to thoroughly under- 
stand them. For instance, Sec. 14, which makes provision 
for means of escape in case of fire, contains eight compli- 
cated sub-sections. The meaning of all these is carefully 
explained in five pages of notes, containing references to 
important cases decided in recent years—including some 
decided in November, 1901. 

Perhaps the most important part of the work is that wbich 
deals with Part V. of the Factory Act, 1901, relating (0 
“ special modifications and extensions.” In this part of the 
Act, the Legislature has made an attempt to limit the appli 
cation of the factory laws as applied to certain industrie 
&c., with the result that the definition of the term “ factory 
has to be modified. For the purpose of arriving at a correct 
definition of this term, Mr. Austin has made free use of those 
workmen’s compensation cases in which a factor) has 
from time to time been defined. 

Throughout the work the orders of the Secretary of Stale 
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relating to particular industries may be found in their proper 
places. The fact that about 120 decided cases are referred 
to in the notes, affords some indication of the amount of 
labour which the author has expended upon his work. 

The appendix deals in the first place with the Track Acts, 
1831—1896, to the sections of which full explanatory notes 
are appended. In the preparation of some of these notes 
the author has had the assistance of Mr. W. Valentine Ball, 
of the North-Eastern Circuit. As our readers are probably 
aware, the Truck Acts prohibit the payment of a workman's 
wages otherwise than in current coin of the realm. It seems 
that the chief difficulty connected with the Truck Acts has 
been the definition of the word “ workman,” but the cases 
set out at pp. 288 and 289 seem to provide a full legal 
definition of the term. 

We also find in the appendix the Shop Hours Acta, 
1892—1895; the Seats for Shop Assistants Act, 1899 
(annotated) ; certain important provisions of (1) the Public 
Health Acts, 1875—1890, (2) the Public Health (London) 
Act, 1891, and (3) of the Elementary Education Acts; 
the Revised Regulations published by the Board of Trade 
in 1900 ; the Prevention of Cruelty to Children Act, 1894; 
the Quarries Act, 1894 ; 42 pages containing all the special 
rules published from time to time for the regulation of various 
trades and industries, and, lastly, the text of the Workmen's 
Compensation Acts, 1897—1900. І 

Ап elaborate index completes the second edition of а work 
which ought to prove very useful to the factory inspector and 
the lawyer, as well as to the occupiers of factories, who will 
find their statutory duties and responsibilities set forth and 
carefully explained in Mr. Austin's volume. 


Pumps: Ther Construction and Management. By PHILIP 
J. Buortinc. London: P. S. King & Son. 1902. 


This book, reprinted from the Engineering Times, has for 
ite object the description of various pumps ordinarily in use, 
with hints on practical points to be considered in their con- 
struction. Such a book is needed. We can quite sympathise 
with the author when he refers to the different treatment 
meted out to a pump from that given to a steam engine, 
even under the same charge. A pump, it is true, must often 

.work under adverse conditions, but there is no occasion, of 

course, deliberately to design adverse conditions; yet too 
frequently such conditions are deliberately designed, and we 
find pumps put into unnecessarily dark and dirty places. 
One hears much of the slip of à pump, or its departure from 
& 100 per cent. volumetric efficiency. There is no excuse 
for many of the poor efficiencies shown by pumps; these 
are too often attributed to slow movementa of valves 
which do not close sufficiently quickly to prevent reflux 
of the water. Frequently, however, the efficiency falls below 
100 per cent., because there are places in which air can lodge. 
Pump designers apparently forget that air expands when 
relieved of pressure, and that a small volume of imprisoned 
air on the suction side of a lift pump willaccount for a serious 
diminution of the output, and may even stop the action of 
the pump altogether. | 

On the other hand, under certain conditions, a pump can 
be made to deliver more water than will fill the volume 
generated by the bucket. 
bucket must travel fast, and the suction pipe must be as 
small as consistent with ability to pass the amount of water. 
In this way the principles of the hydraulic ram may be 
brought into action. 

An illustration is given of a set of three centrifugal pumps 
in series, and on the same spindle, for delivering to a height 
of 200 ft. 

We could wish that a little more information had been 
afforded as to the difference in design and dimensions of 
the three pumps to do this. Centrifugal pumps are a 
mystery to many engineers. To run efficiently, a centri- 
fugal pump must have a free supply. It will not do to 
throttle the supply to a centrifugal pump in order to compel 
it to deliver a certain specified yield. If when fully open 
a pump delivers more than wanted when run at the speed 
necessary for the height of delivery, then the pump is too 
large for its duty. To throttle such a pump will seriously 
reduce its efficiency, and engineers should be careful not to 
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demand a certain efficiency when specifying quantity, height 
of delivery and size of pump, because any error in stating 
the size must render such a demand impossible to fulfil. 
Needless to say, no pump will lift water beyond the height 
corresponding to the temperature of the water. Under 
partial vacuum, hot or warm water gives off vapour more 
readily than cold water, and in most cases this property will 
seriously diminish the lifting power of the pump. Engineers 


who have not specially studied pumps may refer to the book 
with advantage. | 


NOTES ON ACCIDENT PREVENTION. 


AN article in Cassier’s Magazine, by Mr. G. W. Bissell, calls attention 
to the protection afforded to workmen by guarding machinery 
properly. We would say that the art of guarding machinery liesin 
a knowledge of what to guard and what to leave open. We have 
seen Home Office inspectors insist on the fixing of guards that 
positively introduced au element of danger not previously present. 
In other words, cne may guard a man into danger by restricting his 
freedom of action in certain circumstances. There are places of 
danger into which it is necessary for an authorised person to go 
from time to time. The guarding of such a place is to be done not 
by fences and rails near the danger spot, but by fences or lock and 
key that will kcep out the unauthorised person who has sense to be 
kept out. The fool who will stray into notified danger caunot be 
guarded against, and deserves very little sympathy when he comes 
to grief. Gearing on machine tools is a proper object to be guarded ; 
there are few cases where this cannot be done with advantage. 

Line shafting is properly guarded when placed overhead 
out of reach. No more mischievous detail exists than the square 
headed projecting set screw, orindeed any form of projecting screw 
or key. The recessed head sunk below the surface of the boss in 
which it is placed is the only safe thing to use. There is danger 
even with slot-headed sunk screws, because the use of a screw driver 
may cause a projecting burr that will take hold of a piece of cloth. 
A fairly safe form of set screw is the grubscrew sunk flush and with 
в square recess in its head in which a key of the railway door form 
is used. As much danger arises from work as from the machine 
tools. A favourite accident iu early steam engine days was that of 
cutting off a turner's hand upon the slide rest of his lathe by means 
of the sharp edge of the D slide valve he was turning up. Acci- 
dents of this type were common. Modern steam engineering work 
uses simpler forms, but there are still pieces of irregular 
outline set revolving, and liable to cause accident. 

In a list of accidents given by the author, nearly 4,000 in number, 
close upon 1,100 were due to cleaning machinery in motion, but 
more than half were accidents connected with lathes. This was under 
the general head of Machinery and Engine Building. 

In the United States there is no care at all of workers, so that 
statistics are not available. This is carrying things to the other 
extreme. The American workman has been flattered that he 
ів во much superior to the European native that he does not песа 
grandmotherly care, but, as a fact, he really does need reasonable 
care as much as any other workman, and ought to get it, for the 
lot of an injured workman is not, we believe, a happy one in 
America. But foreign trade has taught the American machine 
builder to protect dangerous parte, and he now does it for his home 
irade also. 

There is no excuse for not protecting the gears of machine tools 
and other machines. Covers do not spoil the look of a machine, 
and they help to keep gears clean, and also prevent articles falling 
into them. Designers should also bear in mind that where protection 
cannot be fully given the direction of rotation will exert a most 
important influence on safety. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


MEW PATENTS, 1902. 


Compiled expressly for this journa) by W. P. Tnourso & Co., Eleotrical Patent 
Agents, 822, High Holborn, London W.C., and as Liverpool, to whom all 
inquiries should be addressed. 


10,22. Improvements in, or in connection with, overhead wires used for 
electric traction and similar electric installations.“ Н. CRACKNELL, J. W. 
CRACKNELL апа C. T. Puttuirs. May 12th. 

10,826. “Improvements relating to clockwork-operated electrical switches.“ 
F. Соллхе, May 12th. 

10,837. ‘‘Improvements in and relating to starting switches for electric 
motors and the like.“ T. Harrison and G. А. SmitH. May 12th. 

10,340. “Ап improved form of insulator for electric fittings." C. T. A. 
HEkNsHAW. May 12th, 

10,856. ‘Improvements in switchboards for illuminating electric lamp signs, 
and cards or tickets for automatically actuating the same," M. Хокрех. May 
12th. (Complete.) 

10,981, **Improvementa in electric incandescent lamps with rare earth fila- 
ments." W. A. Crook and E. Miurs. May 12th. 


10,888. "Improvements in electro-magnetic devices." L. CrnEBOoTANI and 
A. SILBERMANN. Мау 12th. (Complete.) 
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10,89. "Improvements in or relating to telephone receivers and trans- 
mitters.“ W. C. Комов, May 12th. 


10.590, “Improvements in or relating to telephone systems and spparatus 
therefor.” W. C. Кехов, May 12th. 


10,99. “Imnravemerts n electrie circuit protecting devices." 
VreenaNTE па C C. Gavnaup. May 12th. 


10,938. “ Improvements in are lampe," 
Proprections, LimitEp. May Ith. 


ee " An improved clectrio switch." W. Wnts. (Е. Rohr, Spain.) May 


10,948. ч Improvements in trolley guards." E. GaoxE and P. Bonneau. May 
13th. (Complete.) . 


10.953. *“ Improvement: in and relating to electric alarms operated by clock. 
work." E. R. Max NEIL. May 138th. (Complete.) 


10,957. “Improvements relating to electricity meters.“ F. Lux. May 18th. 


10.971. “Improvements in or relating to electric arc lamps." Е. W. Lr TALL’ 
(H. Brener, Germany.) May 18th. 


1 “Improvements іп portable incandescent lamps." J. Watts. May 


B. Z. nr 


J. D. F. AXDPEWS acd ELECTRICAL 


11.018. „ Improvements in lamnholders or sockets as used in lamps for 
‘lectric lighting and the like.” J. W. LEA and J. Н. PERRIN S. May 14th. 


N "Improvements in electricity supply meters.“ R. KENNEDY. May 


11.044. Improvement in and connected with electric aro lamps.“ J. О. 
GinDLESTONE and C. F. G. THonKELIN. May 14. (Complete.) 

11,068. op onan in apparatus for actuating the electrical controlling 
"npliances of the motors of electric railway motor cars.“ SIEMENS Bros.& Co, 
Lip. (Siemens & Halske, Actien-Gesellschaft, Germany.) May 14th. 

11,072. "Improvements in switches fer electric circuits." Tue BRITISH 
THOMBON-Hovuston Company, LiMiTED. (J. J. Wood, United States.) May 14th. 
(Complete.) 

11,073. “Improvements in means for controlling electric circuits." THE 
RnrrisH TnHowsoN-HousroN Company, LIMITED. (J. J. Wood, United States.) 
May l4th. (Complete.) 

11,074. “Improvements in winding forms." TRE Britis Тномяом - 
Vouston Company, LIMITED. (J. W. Sundskog, United States.) Мау 14th, 
(Complete.) 

11,075. “Improvements in electric switebes.“ Tur BRITISH THROMSON- 
Hovston Company, ТамітЕр. (E. M. Hewlett, United States.) May 14th. 
(Complete.) 

11,076. “Improvements in electric arc lamps." Тнк British THOMSON- 
Hovston Comrany, LIMITED. (E. W. Rice, jun., United States.) May 14th. 
(Complete.) 

11,077, “Improvements in supports for high-tension electric conductors." 
Tae Bnirish Тном<ох-Носвтох Company, LIMITED. (A. F. Batchelder, United 
B:ates.) Мау l4th. (Complete.) 

11.078. * Improvements in electric are lamps.” Tne British THOMSON- 
HovsroN Company, Limirep. (W. C. Fisb, United States.) May 14th. 
(Complete.) 

11,079. “ Improvements in cut-outs for electric conductors,” THE BRITISH 
THomson-Hovston Company, LIMITED. (P. G. Watmough, jun., United 
States.) May 14th. (Complete.) 

11,080 ‘Improvements in multipolar electric switches." THe BRITISH 
Trtomson-Hovstox Company, ІлміІТЕр, (H. R. Sargent, United States.) 
May lith. (Complete.) | 

11,081 "'Improvements in electric starting rheostats." Tre BRITISH 
THoxsoN-HovsrToN Company, LIMITED. (Е. Mackintosh, United States.) 
May 14th. (Complete.) 

11,082. “Improvements in third-rail insulators for electric railways." 
THE BnirisH. Тномком-Носатох Company, LIIIIED. (S. B. Stewart, jun., 
United States., May 14th. (Complete.) 

11,085. “Improvements in electric cranes.” STorHERT & Pitt. May 14th. 

11,086. “Improvements in and relating to electric switches.” D. R. 
BROADBENT. Мау l4th. 

11,005. “Improvements in or relating to coupling devices particularly applic- 
able for coupling а dynamo to а centrifugal pump.” M. A. EUDELIN. Мау Mth 


11,101. ‘‘ Improvements in electric clocks," O. Romanze. May l4th. 
11.102. “Improvements relating to electric heaters and rheostats." M. С. 
KnvEGER. Mayl4th. (Complete.) 

11,127. “ Improved apparatus or means to be employed in conjunction with 
trolley arms in appl ine roofs or covers over the tops of electric tramcars and 
the like.” J. T. Trainer. May 15th. 

11,1184. “Improvements in electrico arc lamps.“ 
Anaotp. May 15th. 

„11,189. ‘Improvements in or relating to the electrical igniters of gas and 
similar explosive vapour motors.” H. R. BELLANNy. May 15th. 

11.159. Spring roller for regulating the height of electric light pendants.” 
W. EMERSON. May 15th. 

11,160. ‘Improvements in electric aro lamps.” A. Krnby and A. J. Ківвү. 
May 15th. 

11,165. ‘Improvements in switch-box apparatus used for testing, standard- 
ising, or calibrating electrostatic instruments, and in measuring electric cur- 
rents thereby." G. L. ADDENBROOKE. Мау 15th. (Complete.) 

11,177. “Improvements in apparatus for opening and closing electric oir- 
cuits.” Н. Hirst and C. F. Tiurrr. May 15th. 

n "Improvements in continuous current дупвтов." P. NETT. May 

th. А 

11,197. “Extracting electricity from the atmosphere and storing it.” J. 
FENTON, A. pu Lac, and A. JONCKHEERE. May 15th. 

11,206. “Improvements in or relating to arc lamps." 
May 15th. 

11, 209. Improvements relating to electrical conduit systems for tramways.” 

ABPINALL and J. D. DALLAS. May 15th. 

11.240. Improved electric switch." J. C. MACALESTER. May 16th. 

1 „Improvedesliding pendant for electric lighting.“ J. MILNE. May 
th. ' 

11,269. "Improvements in wireless signalling.” J. McvNRo. May 16th. 

11,286. “A new or improved galvanic cell.“ G. B. PctcHMULLER and 
G. Рклквох. May 16th. (Complete.) 

11,290. “Improvements in electric switches and regulating sockets, chiefly 
desizned for use in cennection with incandescent electric lamps." H.H. LAKE. 
(W. P. Pinckard, United States.) May lfth. (Completo.) 

11,818. ‘Improvements in and relating to the transmission of electrical 
impulses.” L. WaLrER and P. WALTER. May 16th. 

11,323. “Improvements in electricity meters.” L.J. ARON and J. W. FLOWER, 
May 16th. 

11,824. '' Improvements in electricity meters of the kind known as two-rate 
meters," L. J. Aros and J. W. FLowrenR, May 16th. 

11,339. “Improvements in portable telephonic apparatus for use of persons 
of impaired hearing." W. E. Heys. (The Hutchison Acoustic Company, 
U.S A.) Мау 16th. (Complete.) 

11,310. ‘Improvements in any or semi-dry cells of primary or secondary 
electric batteries.“ (The Hutchison Acoustic Company, U.S.A.) May 10. 
(Complete.) 

11,349. “ Improvements іп charging switches for secondary electric batteries.“ 
W. E. Heys. (The Hutchison Acoustic Company, United States. May 1710, 
(Complete.) 

11,357. Improvements in electricity meters.“ К. ANDERSON. May 17th, 


11,969. “Improvements in electric governing devices." J. J. O'CoNNon and 
W. O. S. Нирітсн. May 17th. 
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11,872. “Improvements in the manufacture of earthenware sanitary pipa 
cable conduits and other like objects.“ R. SraxLE V. May 17th. 

11,974. “ А new system of electric itraotion." B. CRUVELLIER. Мау Itb 
(Complete.) 

11,877. "Improvements in fittings for metallic conduit systems of elerte 
wiring." L. M. WATERHOUSE and Tne SIMPLEX STEEL CONDUIT Соҹрам, 
ІлмітЕЮр. May 17th. (Complete.) 

11,393. “ Improvements in automatic apparatus for controlling and operat nz 
the points of electric railways and tramways.” T. B. Stewaat, W. Н. Товур, 
and R. E. Dixon. May 17th. 

11.895. “ Improvements in or applicable to rheostat switches for controlling 
el: сігіс currents." W. R. Larpiaw and G. Н. ScHoLEs. May 11. 


11,4006. Improvements in electric fuses.” О. L. Pearn. May lith. 


11.416. Improvements in overhead conduetors for eleotric tram and гаг. 
ways.” E.Dvusskk. May 17th. 

11,497. “А new or improved endless electric conveyor for соптеуіпг tin 
plates from the bath of molten metal to a suitable or desirable place.“ J. E. 0. 
Crank and C. Нпд,мАн. May 17th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompeoe 
and Co., 829, High Holborn, W.C., and at Liverpool, price, post free, M 
(in stamps), 


6,093. '' improvements in and relating to telephonic * И.с. Mongi 
and F. 8. Chr sen. Dated March 27th, 1900. Telephone instruments are 
connected by means of a single line, including condensers in series, or by two 
реале lines, each attached to а telephone set and provided with а dead end. 

he two lines may consist of the wires of а submarine cable. 5 claims. 


6,666. ‘improvements in the method of and means for protecting ойлы! 
counections.” J. Langton. Dated March 27th, 1900. The electrode of an 
elertrolytic or galvanic cell is provided with a rod or bar, the other end of which 
is preferably furnished with a shoe, and rests upon an insulated metal tray, 
which is the permanent terminal of one of the line conductors. The tray con- 
tains water or other liquid, which is capable of dissolving and holding in soiu: 
tion any salts that may be deposited into it, such as creepings, splashings. cr 
drippings. Other forms of connection may be adopted, provided the contact 
surfaces are submerged. 5 claims. 


5,710. „Improved indicator for storage batteries.” Р. J. 8. Tiddemaa. Dated 
March 27th, 1900. Relates to current meters for indicating tbe exhaustion of 
the individual cells of & storage battery. Each cell is permanently connected 
through a fuse to a separate electro-magnet, which normally is able to supper 
an armature lever, but allows this to drop if the cell pressure falls below any 
desired limit, adjusted by a distance screw set in the armature. Each leve 
cari ies an indicating plate behind a numbered openings in а front plate, and 
may also close the circuit of an electric bell by contact with a sp e leveri 
may be hung from pivots, or hinged below the electro-magnets. 3 claims. 


6,727. "improvements in electric heating and apparatus therefor.” J.A. C. 
Trudeaa. Dated March 27th, 1900. Relates to electric heating applicable to the 
heating of liqnids or vessels containing foods or other articles, to water and 
steam radiators, water and steam boilers, &c., in which a liquid or chemical 
solution of naturally low resistance is employed as the resistance ot beatirg 
medium. 4 claims. у 


6,743. "'improvements in or rolating to the mechanism for controliiag and led- 
eating temperature limits.” Е. Н. Griffiths, W. C. D. Whetham, and the 
Sentinel! Manufacturing Company. Dated March 27th, 1900. Ín an apparatus ter 
indicating temperature limits and applicable to fire alarms, & quantity of fu-ic.e 
metal, alloy, or other substance is arranged in a receptacle in such а we: that, 
when the temperature limit is reached, it melte, and the action of gravity era 
epring causes the alloy, &c., to close an electric circuit so as to sound a bell, ic, 
alarm or perform some other function. 6 claims. 


6,761. ‘Improvements In or la oonnootion with storage batteries.” Е. A. Sperry. 
Dated March 27th, 1900. Relates toa cell which is formed by burniog lead 
sheets together, and isin one with the negative fastened to the inner walls of tbe 
cells. 27 claims. | 


6,768. ‘Improvements in the manufacture of electrical insulating material 
C. Jung, A. Brecher and А. Kittel. Dated March 97th, 1900. Casein is kneaded 
with olle with or without sulphur, and is afterwards mixed with gutta-percha ст 
other suitable material. 'Tbe whole may be vulcanised or not, and ma; bt 
coloured. The oils preferred are castor, rape or linseed. 6 claims. 


6,764. ‘‘Means retaining the field met colis of electric moters эм 
dynamos la position.” ‚А. Lidstrom, Dated March 27tb, 1900. Relates to 
means for retaining the field coils of electric motors and dynamos in position. 
The coils which fit over the holes are secured to the frame by means Ык 
shaped blocks of wood or other non-conducting material, through which and 
through the frame pass bolts of non-magnetic material, provided at their oute 
ends with nuts by means of which the parts may be adjusted. 4 claims. 


5,788. "Improvements in electric cables." G.H. Nisbett. Dated, March Sh. 
1900. Multiphase current systems are provided with cables in which the various 
phases are balanced by means of the various arrangement of conductors. Осе 
arrangement ів described in which two seotor conductors are surrounded by tro 
annular stranded conductors, The central conductors may vary in nembe? 
and shape. 2 claims. 


6,908. ‘Improvements in the regulation of erg arch machines.” drt 
Thomson-Houston Company. (C. P. Steinmetz.) Dated March 28th, 1900. nu 
current generators are automatically regulated by means responsive to тапассс 

of load in both the continuous current and the alternating current circaiu. 
The generator from which proceeds the direct current leads and the ше 
phase leads is provided with а compound winding, consisting of а En 
and a series coil, so as to compensate for the demagnetising effect of the dir : 
current armature reaction. To compensate for the effecta of the alterna: 
current armature reaction, a rotary converter is connected to the three-phast 
leads, the said converter being provided with a-series winding as well asashuni 
winding. In addition to this, reactance coils are inserted in the three-pbts 

leads. Alternatively, a synchronous motor may be connected to the T 
phace leads, the motor field being provided with two windings, one of phar 
supplied with a direct current through a rectifier, and the other from an exce 
9 claims. 


5,041. ‘Improvements im electricity meters.” M. C. Clutterbuck. Dari 
March 28th, 1900. Mercury voltameters are made with porous dup. 
support the mercury anodes above the cathodes. In the form describen 
porous diaphragm 1s supported on a shoulder the glass enclosing vessel, va 
a platinum connecting wire ; the cathode isa platinum wire in tbe ION TM 
of the vessel where mercury is deposited and measured on an adjacent ce. 
7 claims. 


5,646. “improvements in conduits and condmotor supports fer eleetrie traa: 
ways." M.H.Smitb. Dated March 29th, 1900. Relates to electric railways’ 7 
tramways on the conduit system. The boxes or chairs which carry the n 
and the conductors in the conduit are built up of channel and girder зе опе 
wrought-iron or steel, closed at the end by plates with tlanges or angle E 
The various parts are riveted together and the sections are cut cut fot d 
conduit, Cover plates are placed on the top and the box may be extended at 
side for the hand hole cover. 5 claims. 


6,860. “Improvements im electrical apparatus for hoisting and other istor 
mittent work." W. Н. Soott. Dated March 29th, 1900, Relates to арата "d 
starting, stopping and governing the speed of electric motors employed * 
hoisting or other intermittent work, 6 claims. 
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posite boiler equipment as follows. The proportion . of 
boilers is given in fifths of the whole quantity :— 


H.M.S. Devonshire, Niclausae 4, cylinder 1. 
H.M.S. Hampshire, Yarrow 4, cylinder 1. 
H.M 8. Carnarvon, Niclausse 4, cylinder 1. 
H.M.S. Hoxburgh, Dürr 4, cylinder 1. 
. H.M.S. Argyll, Babcock 4, cylinder 1. 
H.M.S. Antrim, Yarrow 4, cylinder 1. | 


All these vessels are of one class of 10,200 tons, and 
specified speed 23 knots. One-fifth of the total of 132,000 
н.р, is to be produced from cylindrical boilers. The chief 
interest in the announcement is that there are no Bellevilles 
to be fitted. It is something to have got rid of that boiler. - 
Writing in the Pall Mall Gazette, Mr. W. Allan condemns 
all water-tube boilers alike, and considers that the above scheme 
is condemned to the same failure as was the Belleville. He 
gives some very startling figures and facts as to the failure of 
ships in which some of the boilers named have been tried, 
namely, the Babcock boilers in the ss. .Vorman Isles, and 
the ss. Scottish Hero. Other boilers not named above 
failed in other ships, notably the Howard boiler in the ss. 
Mark Antony and Fairy Dell. We knew something 
of the Howard boiler years ago, and can understand its 
failure. It was constructed so that it must have failed. 

Mr. Allan cites no instance, we fancy, in his list of a 
small * vertical " tube boiler failing, and we cannot go so far 
as Mr. Allan in his wholesale condemnation: of all water-tube 
boilers. 7 | ' 

The profound ignorance of most water-tube boiler men on 
questions of furnace design gives us reason to doubt the 
capacity of any one of the six cruisers to run smokelessly on 


‘anything but Welsh coal, if they even succeed in doing it on 


that. But does nct Mr. Allan overstate his case? All 
water-tube boilers must not be classed with the Belleville. 
We never have so classed them, and have, indeed, protested 
against the disingenuous manner in which the Admiralty 
have covered their blunder by confusing the issue between 


'water-tube boilers in general and their pet failure in 


particular. We think no harm of a few small experiments 
being made where these are justified. A question of some 
moment is whether our Navy boilers ought to be capable of 
burning coals of a bituminous nature—Scotch, Lancasbire 
or Durham, as well as Welsh—without smoke. If this be 
necessary, then we agree with Mr. Allan that on this point 
the Admiralty’s new scheme is unlikely to be successful. 
None of the boilers in the above list appears to us capable 
of being arranged in a ship of war so as to give perfect 
combustion. We may be wrong in this statement: 
most of them could be set so as to be practically, if not 
absolutely, smokeless on land. But there are certain limita- 
tions ав to space on board ship, and more especially on a 
warship, whereon water-line means so much, that no argu- 
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ment based on land practice can be applied to naval 
practice. | 

All through the past few years of discussion on the 
Belleville boiler, it has been loudly proclaimed that the 
Messageries Maritimes used the Belleville boiler, and found 
it a complete success. Mr. Allan told the House on May 29th 
that Lhis great line was discontinuing the use of the boiler, 
and Mr. Arnold Forster practically denied that the Boiler 
Committee had condemned the Belleville, whereupon 
Mr. Allan invited him—very properly, too, in face of well- 
known facts to be square. 

As to the general idea that water-tube boilers are an 
absolute necessity in the Navy because of weight and of the 
tearing up of decks to remove the cylinder boiler, it has 
never yet been shown that the weight theory told in favour 
of the water-tube boiler, and it cannot, surely, be urged that 
the Admiralty ought to do so much worse in boiler affairs 
than was proved possible by the ss. Britannic, which ran 
25 years with her original boilers, and only then changed 
them—and the engines—because of triple-expansion and 
the higher boiler pressures now possible. 

Do our ships of war remain serviceable as ships anything 
like 25 years? We trow not. Why, then, make so much 
fuss over cylinder boilers, which would not require changing 
in a ship’s useful life if the Admiralty would be guided by 
the reasons that guide the design of a liner and would pay 
men properly to look after the machinery. We condemned 
the experiment on the Powerful and Terrible as too huge, at 


the time, apart from the foregone conclusion of failure that 


was too obvious to any engineer. And the present experi- 
ment seems also on the side of extravagance. 

Six cruisers are to be more or less complicated in their 
arrangements by having two types of boilers put into them. 
Yet there will be boilers enough in any one of them to have 
made the experiment on all four boilers named as well as the 
cylindrical. Such an experiment would have been justi- 
fiable. The ship might have been named H.M.S. Ratilelrap 
with great propriety. We will not, however, complain 
unduly. Even if they smoke badly, the proposed boilers 
are not of the extremely dangerous type. Reasonably sound 


material is likely to stand the stresses involved. It is to be . 


hoped for the sake of the water-tube principle that the 
Admiralty will not revert to lap-welded tubes, though it may 
also be hoped that the nickel steel necessary in the Belleville 
boiler will no longer be required. None of the proposed 
boilers has a long tube of the manifold type, which has 
always seemed to invite danger. 

The Yarrow boiler has steeply inclined tubes; the Dürr 
boiler is a modified Field tube boiler, with the Field tube 
inside another tube open at one end only. So is the Niclausse. 
The Babcock boiler is a nest of inclined through tubes of 
no great length. The Field tube principle is correct 
enough within reason. Much cannot, however, be said in 
favour of any of the proposed boilers from the point of com- 
bustion. Welsh coal is costly, and the supply is not un- 
limited. We allow the so-called coal owners to sell it to the 
foreigner for use against ourselves, to their great profit and 
this country's great loss. Yet the new boilers must have 
Welsh coal if they are not to show their course in the sky. 

Much that Mr. Allan writes is well put. He has done good 
service, and he has been consistent оп Ше boiler question: 
but we think lie goes too far, 


We might point out to him that very large numbers of 
water-tube boilers have been for some years at work in 
most electric light stations with very fair safety, even i! 
with much trouble as regards smoke, and we would emphasis 
the fact that water-tube boilers to-day are very differnt 
from the Howard safety boiler which some years қо 
exploded so often and so fatally, and so signally belied i: 
name. 

Mr. Allan very properly condemns the defence of th ` 
Belleville type by First Lords and Secretaries, “the thes - 
read before Institutions by Admiralty officials,” and so o. 
It has all been very lamentable, but we must not, on thi 
account, condemn all experiment, if such experiment is kept 
within reasonable bounds, We italicise the term, as we 
fear the proposed experiments are too extravagant. 

There has been во much public scandal over the whole 
subject of naval boilers, that the taxpayer may very 
properly ask reason for the faith that is in the Admiralty. 
Have they reasons for their present course of action that vill 


‘appeal to the majority, say, of the chief engineers of th . 


Cunard Line ? 

Can they show that the new boilera they propose to try 
have already shown qualities of safety, smokelesmem and 
durability sufficient to warrant so extended a trial as is indi- 
cated, which may after all mean the virtual crippling d. 
say, three of the selected cruisers? How far is the Bolle 
Commission responsible for the new departure? “o fr 
their recommendations have not, we believe, been placed о 
record nearly so strongly as if they had been the recom- 
mendations of consulting engineers advising a private fim 
The suspicion that officialdom has been let down gent! 
obtains strongly. 


In another column we commence to prit! 
the paper read by Mr. Brown before th 
Institution of Electrical Engineers on May 1st, upon “Аш 
matic Relay Translation for Long Submarine Cable." 1: 


Cable Relays. 


the course of the discussion which followed the reading o 


the paper, the concise remarks of Mr. Judd, whilst дош; 
justice to the beauty and ingenuity of the new relay, serre 
to temper the somewhat unmeasured praise bestowed npo 
it by certain other speakers, whose enthusiasm outran te: 
discretion. Mr. Judd's observations were the more valusb* 
as coming from one who speaks with authority and fre: 
actual experience of the working of the apparatus whet 
used for relaying traffic m from one long cable и 
another. A notable point in the discussion was made bj 
Mr. Н. W. Sullivan, who traversed the inventor's statement 
as to the unreliability for cable working of butt contacts 
mentioning that just recently he had himself saccessfally tried 
a new relay with butt contacts of his own design upon! 
considerable length of laid cable. We understand thet Mr. 
Sullivan is now introducing certain improvements in be 
instrument, and that it is shortly to undergo further prac! 

cable trials; we shall await particulars and the result with 
interest. In the abseuce of sufficient information in Mr. 
Brown's paper upon essential points (especially the loc! 


correction device), we are unable to criticise the “ dram 


relay in detail; but speaking in general terms, and fron? 
knowledge of cable working extending over many years, “° 
are of opinion that in its present form the apparatus, Vi 
its many auxiliary parte, ів too complicated for the pre 
tical working requirements ef а cable station. There 59 
much in it to go wrong. lt seems to us that it will ned 
considerable attention, especially iu che tropics, sud that 9 
cach intermediate station, if traffic delays are to be ide 
it will be necessary to have a skilled man to keep watch a? 
guard over it. 
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THE NATIONAL PHYSICAL LABORATORY. 
THE ELECTRICAL EQUIPMENT. 


By ALBERT CAMPBELL, B.A. 


ALTHOUGH the equipment of the laboratory is proceeding as 
quickly as the available funds permit, it is still far from 
complete, and much of the time of the staff is at present 
devoted to it. In the electrical department enough has been 
done, however, to enable the Director to undertake immedi- 
ately a tolerably wide range of measurement. А brief 
description of some of the apparatus may therefore be of 
interest to readers of the ELEcTRICAL REVIEW. With regard 
to the generating and distributing plant, it is sufficient to 
remark that a supply of current is obtained from a 60-Kw. 
dynamo, driven by a Parsons steam turbine, and in addition 


to this machine, there is a smaller dynamo, with a Crossley - 


gas engine, and a motor-generator, which can be used as a 
booster or alone. Ample storage capacity is afforded by 
three batteries of Chloride cells, each battery giving at least 
105 volts; one of them is reserved exclusively for electric 
heating in the thermometric department. Arrangements for 
a supply of alternating current at various frequencies are 
under consideration. | 

There are three rooms devoted to purely electrical work. 
The smallest of these is in the basement, and has connected 
with it cellars which are admirably adapted for preserving 
constant temperature. The room itself is provided with a 
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apparatus for the absolute measurement of resistance; but 
the fitting-up of instruments in this room has scarcely 
begun. A part of the room is at present occupied by a 
potentiometer, consisting of very accurate standard coils, 
and this is being used for the purpose of adjusting standards 
of low resistance. There is also here a convenient form of 
Thomson low-resistance bridge, by which commercial} tests 
of copper conductivity and the like are rapidly carried out. 
A high resistance potentiometer is also available for voltage 
comparisons. 

In the other main electrical laboratory are being set up a 
number of secondary. standards, A Kelvin current balance 
reading to 100 amperes is already in position, and near it is 
a specially designed Kelvin reflecting electrostatic voltmeter, 
with a very long scale bent into a circle of large radius, As 
this scale is about 4 metres long, a change of 1 volt at 100 
volts moves the light spot through 4 cms. The instrument 
reads directly to 160 volts, and in order to adapt it to the 
measurement of direct or alternating voltages up to 1,000 
or 2,000 volts, a potential-dividing box of 100,000 ohms 
has been constructed. The 10 coils iu it are wound in 100 
separate sections on a wooden frame, well shellacked and 
baked, and each section is non-inductive. Some of. the 
coils are further sub-divided to enable the voltmeter to be 
calibrated by direct comparison with a standard cell. In 
using the box, the high voltage, v, to be measured, is put 
across the total 100,000 ohms, and the voltmeter terminals 
are connected to points giving a suitable fraction of v for 
the instrument to measure. In a corner near is at present 


| 
кы Л ( Ammeter | Voltmeter 
$] | 
> 9 [ч f 
> Ф Hd 
Р) — — 
vo 7 | | 
P PS | 
| | | a, 
g | — 
Р 3 ior 4-76 , / 7. 
Р 5 А Сен ij ] " 
"n E oe | | 
4 Er N 
| 5 |. 
| К [7k 5 | 
| d 7 5 | To dynamo 
И, ; | 7 2 5 ik | i [ 
jh [^h 5l. | | |- i 
| | 
WE 5. | A Ц 
if Dr 53 Pu Ex, | 
le— — 179—055 - | eg 
. 05. — | | 
— + |е с л 5 ч — 4 бен Piva Es = 
| IP — 17 $ h = — ms 4 
1 4 5 Colls 
Ца’ = Tu — 4 | у омон 12 
— T, = | ү | 


Loiret | 
r 
[yc 

3012-ж 


— ++ — — 44 


Matin SWITCHBOARD. DrachAM oF CONNEOTIONS. (See р. 929.) 


thermostat, by which the gas heating is regulated, and a 
steady temperature obtained. The working substance in this 
thermostat is silver ammonium chloride, à compound which 
gives a large variation in vapour pressure for a small change 
. of temperature near 15? C. In this room are the British 
Association standards of resistance, and a Carey-Foster 
bridge for comparing resistances to a high degree of accu- 
racy. In addition to the historic B.A. coils, which have 
already done such good work, there are a number of modern 
manganin standards.  Low-resistance standards, capable of 
carrying large currents, are also being constructed, and as 
the cooling surface allowed in these is much larger than that 
found in commercial shunts, a very high degree of accuracy 
is thus attained. As standards of potential difference, a 
number of H-form Clark cells have been constructed, and 
most of these will be kept permanently in the constant- 
temperature room, from which well-insulated leads will run 
to the other electrical rooms. As secondary standards, a 
number of cadmium cells have also been made, and it is 
expected that these will prove more convenient than the 
Clark cells, as their temperature coefficient is so very much 
smaller. 

The largest electrical room is to contain primary stan- 
wurde, a large concrete slab being reserved for a Lorenz 


set up an accurate Wheatatone’s bridge of six'dials with 
manganin coils, 

The rest of the room is mainly devoted to capacity:and 
inductance work, the latter including; the] magnetic testing 
of iron. The most prominent objects in the room at pre- 
sent are the two large air condensers of the British Associa- 
tion, which stand on & marble-topped pier specially built for 
them. They consist of a large number of concentric brass 
cylinders supported in such a way that the alternate ones 
are insulated from the others, the dielectric substance being 
dry air; the capacity of each is about 0°02 microfarad. 
Anyone who has been worried by the effects of residual 
charge and leakage in ordinary condensers with dielectric of 
mica or paraffined paper will at once appreciate the advan- 
tages of standards in which the solid dielectric is replaced 
by air; in fact, Dr. Glazebrook's experiments some years 
ago amply proved the trustworthiness and convenience of 
such condensers, Since they have been erected in the 
laboratory, their absolute values have been redetermined by 
the following method. The condenser, with a suitable com- 
mutator, is made one of the arms of a Wheatstone’s bridge, 
and the commutator is rotated at a uniform speed in such a 
way as to charge and discharge the condenser. The con- 
denser arm of the bridge thus transmits a pu'enting current, 
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and becomes equivalent to a resistance. If the moving part 
of the galvanometer bas a sufficiently slow time of swing, a 
halance can be obtained in the ordinary way, and the 
capacity of the condenser calculated from the values of the 
resistances and the frequency of commutation. The speed 
of the commntator is regulated by the aid of а stroboscopic 
disc which is viewed through the slits carried by an elec- 
trically-driven tuning-fork, friction being applied by a cord 
to a pulley on the disc во as to keep the image seen through 
the slits steady. 

. On a table close by is arranged the apparatus for Lord 
Kelvin's method of comparing capacities, and by it a 
number of commercial condensers are being compared with 
the air standards. From the standard capacity can be 
obtained a standard inductance (self or mutual), or, what is, 
perhaps, of more interest to electrical engineers, a standard 
of magnetic flux. Accordingly not far from the condensers 
are found ballistic galvanometers, mutual inductance coils, 
and all the arrangements for the complete teating of iron 
апа steel rings for magnetic permeability and hysteresis. 
In addition to this there is a Ewing permeability bridge of 
the latest pattern, with the additional apparatus necessary 
for the calibration of the standard bars. Commercial test- 
ing of transformer sheet has already been taken in hand. 

Makers and nsers of glow lamps will be pleased to hear 
that the Director hopes before long to have facilities for test- 
ing these for candle-power, efficiency and life. It is unfor- 
tunate that in this country the photometric standards used 
hy different people differ very widely from one another, 
variations of 10 to 15 per cent. being not uncommon. It is 
hoped that the laboratory may help to remedy this state of 
things, and promote a nniformity in light standards such as 
the work of the Reichsanstalt has brought about in 
Germany. 

To the engineer as well as the electrician the Thermo- 
metric Department presents much of interest. Engineers 
will be glad to learn that good mercury thermometers can 
now be obtained which read up to 500? C.; to keep the 
mercury from boiling at such high temperatures, the part of 
the thermometer tube above the mercury is filled with 
nitrogen under pressure before the end is finally sealed up. 
We understand that such thermometers are now beginning 
to be manufactured in this country, and it is hoped that 
many of them will find their way to the Laboratory for veri- 
fication. One of the baths in which these thermometers are 
tested is filled with а mixture of nitrates of potassium and 
sodium, which is more fusible than either of its component 
salts. The mixture is kept melted by means of gas burners, 
and constant circulation is obtained by aid of a stirrer 
driven by an electric motor. The thermometers are in steel 
tubes to protect: them from direct contact with the liquid. 
In many industries the importance of measuring quite high 
temperatures is now being recognised ; accordingly the labora- 
tory possesses very complete arrangements for testing resist- 
ance thermometers, thermo-junctions, and other pyrometers 
for the measurement of temperatures up to 1,300° or 
1,400°C. As the ultimate standard of reference an elaborate 
gas thermometer has been set up, and with this are compared 
the working standards, which are platinum resistance thermo- 
. meters, and thermo-junctions of pure platinum with platinum- 
rhodium or platinum-iridium alloy. In this country the 
ease with which such thermo-junctions can be used for 
measuring high temperatures is not yet sufficiently appre- 
ciated. A thermo-junction occupies very small space, and 
has extremely small heat capacity. To obtain an efficient 
pyrometer it is only necessary to combine with the junction 
some means of measuring the voltage produced. In many 
cases 8 galvanometer is all that is required for this, From 
the quickness and handiness of the method, it is to be 
employed in the alloys research to be carried on by the 
inetallurgical department of the laboratory. 

For obtaining the necessary steady high temperatures, two 
electric ovens have been set up. These consist of sets of 
porcelain and fireclay tubes arranged concentrically. Round 
one of the tubes is a long spiral of nickel wire, and this is 
heated by a current taken from a special 100-volt battery of 
large capacity. With a current of 15 or 16 amperes a 
beautifully stesdy and uniform temperature of 1,100? to 
1,200? C. can be obtained inside the innermost tube. The 


whole oven is so well lagged with non-conducting material ' 


. lead covered. 


that the temperature of the outside is quite moderate. In 
one of the ovens the insulating lagging round the nickel coil 
consists of powdered silica, which has been made from quartz 
by heating it to redness and quenchirg in water. The 
cleanliness of these ovens and the comfort in working them 
fully exemplify the advantages of electric heating. 

In conclusion, it should be mentioned that the electric 
equipment of the laboratory is only in progress, and that 
before long there will be set up apparatus for supplying high 
voltages and for testing insulation resistance, as well as for 
carrying out many other tests of great importance to the 
electrical engineer. 


WIRING FOR EXPERIMENTAL WORK. 
By W. P. STEINTHAL, M. Sc. 


THE general scheme which I am about to describe is based 
to some extent on the experience gained in the equipment of 
the new physical laboratories at the Owens College, Man- 
chester. The system is somewhat similar, though the 
exigencies of the building itself and the differences in the 
requirements of the two institutions rendered certain 
modifications, from the plans adopted at the Owens College, 
essential. 

In the first place, it was found impossible to work entirely 
with bare conductors; in fact, when the scheme was first 
prepared, there was some doubt as to the advisability of 
using bare conductors at all. However, the great saving in 
cost, together with the great convenience obtained for 
making alterations or additions, decided in favour of bare 


conductors wherever possible. 


It was, therefore, arranged that all conductors should be 
bare, with the exception of the conductors connecting the main 
switchboard with the branch distributing boards, and the 
conductors in those rooms where the magnetic effects of 
the conductors themselves had to be considered. 


INSULATOR AND CLAMP (Half full size). 


In the former case the conductors consist of high 
conductivity copper insulated with impregnated paper and 
In the latter the conductors are concentric, 
the insulation being as above, aud the whole conductor lead 
covered. 

As this form of insulation is extremely hygroscopic, and 
deteriorates rapidly if exposed to the atmosphere, the ends 
of all cables, where connections are made to boards or 
terminals, are sealed with porcelain end connectors filled 
solid with paraffin wax. The bare conductors are run on 
porcelain insulators bolted to iron straps and brackets. 
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The wire ig Boft-drawn high conductivity copper, No. 4 
gauge being Used for 100-ampere circuits and No. 8 gauge 
for 50 amperes. 

Current i8 obtained from two batteries; One of these 
batteries, situated near the main switchboard, described later, 
consists of 55  R-type Chloride cells, arranged in 13 
groups, 10 of five cells, two of two cells, and a single cell. 

The second battery, situated in one of the wings of the 
building, and provided with its own charging and distri- 
büting board, of similar design to the main board, consists 
of 56 R-type Chloride cells, arranged in four groups of 14 
cells each. 

Mam Swilchboard.— This consists of two parts; one part 
contains the ammeter, voltmeter, main switch and fuses, 
automatic cut-outs and resistance plugs: the other a series 


TERMINAL Вгоск (Half full size). 


of switches for connecting the cells in various ways, and a 
set of vertical and horizontal bars for connecting cells to 
circuits as required. | 

The actual connections will be clear on referring to the 
diagram (p. 927). It will be seen that thereare 30 circuits from 
the main board. No. 1 circuit is for heavy currents up to 500 
amperes, and is first taken to a subsidiary five-way plug- 


board, three circuits from which have a capacity of 100 


amperes, and two of 500 amperes. 

To get current above 50 amperes, groups of cells have to 
be arranged in parallel, and thia is effected by means of the 
switches on the extreme right of the plug board. 

If all the switches are closed, it will be seen that each 
group is in series, whereas if all the switches, with the excep- 
tion of No. 2 and 3, are open, the cells can be arranged in 
11 groups of five in parallel. 

The boards are built of slate slabs, mounted on wrought- 
iron frames; the bars at the front of the board are vertical, 
of rolled brass, polished and lacquered, those at the back 
being horizontal, and left unpolished. By means of holes at 
every intersection and snitable plugs, any horizontal bars 
can be connected with any vertical bar. | 

Referring to the diagram, the number in Roman type 
opposite a circuit represents the number of the room in 
which that circuit ends, the italic numbers the rooms into 
which tappings off the circuit are taken. 

The following schedule, in conjunction with the diagram, 
will show the various connections :— 

(а) To charge the whole kat- Close switches I. to XIV., insert 

te plugs at a, o. 0 
Close switches V., VI., XIV., 

insert plugs at a, X. j, а. 
Close switches II. to XIII., open 


ry. 

(b) To charge, вау, the 5th group 
one. 

(e) To discharge whole battery 


on to any circuit with resist- 
ance and ammeter in the dis- 
charge circuit (say, circuit 10). 

(d) Ditto ditto without ammeter 
and resistance. 

(e) To discharge, say, 3 groups 
of 5 in parallel with ammeter 
and resistance on to circuit 

- No.1. 

(7) Ditto ditto without ammeter 

and resistance. 


switches L, XIV., insert plugs 
at о, b, 8,9, connect z to tio. 


Close switches I. to XIII, in- 
sert plugs at 710, S10- 

Insert plugs ati, A, g, b, con- 
nect x to p, remove fuse at p, 
insert plugs at /', 9, R', open 
switches VII.to X. 

Insert pluga at +, A, g, insert 


plugs at F, g^, &, open switches 
VII. to X. 


The ammeter is an Evershed moving-coil instrument with 
two shunts for 100 and 500 amperes. 
The voltmeter is a Kelvin electrostatic instrument, switch- 


board pattern, 


The resistance consists of seven steps having values 025, 
*05, *1, "9, *8, 4, *5 ohm. | | 

The ends of each resistance are brought to blocks with 
plugs between each block, similar to the Post Office resist- 
ance box, so that by inserting the correct plugs, any resistance 
between 025 ohm and 1:575 with differences of 025 can 
be obtained. 

A portable voltmeter is provided, and the plugs are made 
so that a connector can be taken from the plugs to the volt- 
meter, and the operator can ascertain the voltage that he is 
putting on toa particular circuit. 

There are three subsidiary plug boards in various parts of 
the building, called A, B, C. 


Board А is fed by circuits 23 to 26, 
» B » » 19 to 22, 


Of the four circuits to each of these boards, one is for 
100 amperes and three for 50 amperes. Each branch board 
has 10 horizontal bars, eight connected to the main board 
and two spare, and 20 vertical bars providing for 10 circuits 
from the board. 

Each board is provided with a volt gauge and loose con- 
nectors for connecting the voltmeter to the plugs or the 
horizontal bars. 

On the main switchboard an automatic cut-out of the 
Crawley type is fitted. The magnetising coil is separately 
excited by a group of five cells. The shunt coil is split up 
into sections which can be cut out in succession, according to 
the number of cells which it is desired to charge. | 

For connecting apparatus to the circuits, the conductors аг 
led to terminal blocks, consisting of enamelled slate blocks 4 in. 
square, fitted with brass terminals, as shown in the adjoining 
Sketch. Under the head of the terminal screw a washer is 
provided, so that fine wire can be connected in addition to the 
wires or cables that can be clamped in the terminal hole. 
Where high insulation is required the slate block is mounted 
on ebonite, and the screw holes аге bushed with ebonite. 

Circuit No. 1 for currents up to 500 amperes consists of 
copper strip 14 in. x I in., fixed on insulators by means of 


brass clips (see figure on р. 928). 


The circuits generally show an insulation resistance of 
about five megohms. . 

Certain very delicate tests with very small voltages require 
a higher insulation than this. For these experiments the 
system of conductors is not suitable, and portable accumu- 
lators will be used instead of using the supply from the main 
batteries. 


t 


A RECORD IN STEAM-RAISING FROM 
LONDON REFUSE. 


THE scepticism of prejudice is, as ever, best met by the 
argument of experience. To the question “ Сап any good 
thing come out of refuse ?" the answer is, “ Come and see ;” 
or, in the modern equivalent by Meldrum Bros., “Go to 
Grays.” We accepted the invitation. We went to Grays, as 
Grays Thurrock is generally called, and saw the combined 
refuse destructor and electric generating works in everyday 
operation. The electric station contains two steam sets of 
100 xw. each at 460/500 volts, a balancer booster, and 
battery of accumulators. The boiler room contains two 
30 ft. x 8 ft. Lancashire boilers adapted for coal firing. 
These are used only when there is an insufficient supply of 
refuse to burn in the destructor. The destructor house is 
separate from the main boiler house, and contains two 2-grate 
Meldrum regenerative “ Simplex " destructors, working in 
conjunction with a Lancashire boiler 20 ft. x 7 fl., and a 
regenerator for heating the air supplied to the furnaces. 

The gases after leaving the furnaces pass through a com- 
bustion chamber, where most of the dust settles, then through 
the boiler flues and regenerator, and into the chimney, either 
direct or through ап economiser. The plant is arranged 
so that dust may be raked out of the combustion chamber, 
boiler downtake, and regenerator, and can therefore be iun 
for about three months without stoppage. 
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The normal burning capacity of each furnace is one ton 
per hour, although it is capable of working up to double this 
capacity in case of necessity. The destructor does not work 
under its best conditions, nor does any destructor which has to 
supply steam for a lighting load only. To do its best, the 
furnaces of a destructor should be kept going night and day. 
In tbis instance, the plant only works for six or seven hours 
a day, when the fires are burned out, and the destructor 
is allowed to stand idle during the remainder of the 24 hours. 
We timed our visit so as to arrive at about starting-up time. 
Although the fires had been out and the furnace doors left 
open for some 17 or 18 hours, the gauge indicated a boiler 
pressure of about 100 lbs. Had the doors been left closed, 
steam would have blown off during the night due to the 
heat stored in the brickwork. The amount of heat 
necessarily wasted, therefore, due to the nature of the load, 
is very considerable. Within an hour of starting up from 
cooled furnaces, the generating plant was charging the 
accumulators. 

The maximum load on the station is 80 Kw., and this is 
easily maintained by the consumption of about two tons of 
refuse an hour. On an average 12 tons of refnse per day 


(about six hours) are burned. Two stokers and a trimmer 


are employed, so this averages one ton per hour per stoker, 
which means very easy firing, as double this duty might be 
obtained. The maximum output in Kw-hours рег ton 
averages about 35. 

The following figures from a 7-hours’ test made on 


January 23rd last constitute, we believe, a record for what. 


may be called * London refuse," which has a lower calorific 
value than the refuse in many northern towns, more par- 
ticularly colliery towns. The grate area is 50 sq. ft., the 
heating surfaces of the boiler and economiser are 600 and 
1,408 sq. ft. respectively :— 

Total weight of refuse consumed, including 


pote, tins, &c. a - ЖЕ : 26,684 Ibe. 
Do. do. - per hour 3,812 ,, 
Refuse consumed per sq. ft. of grate per 
hour is ise is m "P 763 „ 
Total water evaporated EE" 27,100 ,, 
Do. do. per hour ... 2 3,8719 „ 
^ Water evaporated per lb. of refuse at 101 „ 
Do. from and at 212° F. 1°22 „ 
Temperature of feed water... ee a 50 F 
Do. water leaving economise 299° F. 
Average steam pressure m T 144 lbs 
Total heat units in steam generate 4,544,554 
Heat unit from economiser (= 212 %) ... 967,750 
Board of Trade units per ton generated 
during last 43 hours; the boiler blowing 
off ... "A a E ss ss 35:5 
- Do. do. during 3 hours 424 


These are the best results we have yet seen, and it is 
evident that under more favourable working conditions, 
these figures could be improved upon. 

During the first part of the test the cooled brickwork 
would absorb a considerable proportion of the heat generated, 
and the figures show that the results in the last three hours 
were better than those covering a period of 4} hours. It is 
only reasonable to suppose that the figures for the last hour 
alone would be higher than 42:4 units per ton, and might 
have been higher still if the test could have been prolonged 
to 24 hours. 

It is equally obvious, judging from the temperature of 
the feed-water leaving the economiser, that the boiler is not 
well proportioned to the work ; its length was, we under- 
stand, restricted owing to the space available. A 30-ft. 
boiler would have increased by 50 per cent. the length of 
the heating surface, that is, the gases would have had to 
travel for a distance of 90 feet in contact with the boiler 
plate, instead of only 60 feet as at present, and the tem- 
perature of the gases in the chimney would then have been 
considerably reduced. 

Neither smoke nor dust was visible from the chimney 
during our visit, nor was the locality of the destructor 
indicated by the smell!. The only objectionable feature at 
all was the dust with i's characteristic odour blowing from 
the clinker yard. 

We are pleased to have had an opportunity of seeing what 
can be done with a well-designed destructor plant, a plant 
designed primarily and essentially to cremate refuse, and 
which on that account may be usefully and profitably em- 
ployed in connection with steam raising plant. 


COMPARATIVE TELEGRAPHIC DELAYS. 


SraNoR Errore Roast, of the Roman telegraph service, has recently 
made a tour of the principal telegraph offices of the world, and has 
published the results of his observations in the current number of 
the Giornale dei Telegrafisti,a Milanese professional organ. Among 
many interesting details the following tables appeal to us as being 
of exceptional value, and worthy of reproduction. Table L shows 
the average time occupied by a message at the various stages of ita 
transmission. The delay accruing in the office in despatch is shown 
ia the first column. The second column shows the delay in the 
delivery, and column three shows the time occupied at the wires 

Table II. shows in the first column the average number of mes- 
sages per day passing through the office named, tbe second column 
shows the approximate number of the staff, and the third column 
shows the average daily work of each member of the staff. Some 
interesting notes are appended to Table II. 


TABLE I. 


— — — — — 


; | Average time in minutes occupied by a 
telegram in— 


p[—-——-—-—- 


|  Despatch. : Delivery. Transmission. 
Alexandria (Egypt) ... | 6 4 6 
(Eastern Tel. Co.) 
Brussels ... - T 12 5 | 7 
Athens .. a xd 15 7 | 12 
Bucharest Wn оны 18 10 15 
Berlin көб. uds | 27 5 i 18 
London. . aa 25 | 12 20 
Munich ... Э: i 30 | 10 21 
Buda-Pesth isi sss 1 30 | 10 25 
Vienna 35 10 22 
Paris M" " Sn 45 | 17 25 
Рега WM uis — 40 23 32 
Rome E Mie 105 50 90 
TABLE II. 
Average Number of 
number of Number telegrams pet 
ee telegrams of staff. | employé 
daily. per day. 
322 ——— | РЕ 
| 
Buda-Pes tn. 31,000 | 320 | 968 
London ... T 475,000 5. 000 95 
Paris " | 120,000 1,300 ' 923 (1) 
Alexandria (Egypt) 7,000 80 87:5 (2) 
Brussels ... Ws 18,000 244 734 (8) 
Munich ... 11,000 150 733 (4) 
Vienna ... 45,000 700 64:0 (4) 
Berlin 89,000 1,500 593 (4 
Rome . A — 14,500 315 467 8 
Pera 18; — 3,500 80 437 (6) 
Athens je d 2,200 62 . 855 00 
Bucharest s en 6,000 180 333 (6) 


1. It must be noted that the French language has а longer average 
word than the English, and the mean of 923 really represents a 
higher average than the 95 of London (the relation of the English 
to the French “telegraphic” word is as five letters to 51 letters. 
Tr.) The high average in France is largely due to the general use 
of the Baudot. 

2. Even taking into consideration that the average meseage is 
12 words, the individual work is about the same as no fast apparatus 
is in use. s 

3. In Brussels the rapidity of transmission is obtained by means 
of a large staff employed on collecting, supervising and distributing 
work, and this speed ‘is obtained at the expense of the mean indi- 
vidual output. 

4. The Hungarian language has a large number of long words, 
and in the German confederation fast Wheatstone and Baudot 
apparatus is not generally in use. 

5, This average is low, but in Italy a number of the telegrams 
are longer than elsewhere. The minimum charge of one lira allows 
15 words for Inland telegraphs, whilst in other countries the mini- 
mum of 5d. or 6d. allows only 10 or 12 words for each Inland tele- 
gram. In any case, the average is low, however, when one takes 
into consideration the heavy delays on all kinds of telegrams. 

6. This average is low and is due largely to long lines and small 
amount of work. 

7. As in note (6) and probably the absence of fast apparatus. 


ELECTRICALLY-DRIVEN PRINTING 
MACHINERY. 
FEwtarts have benefited more by the adoption of electricity as & 


motive: power than the art of printing, yet few instances of the 
application of electrical drivingiare more exacting in ‘their require- 
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ments. The range of speed required is from full speed to a mere 
crawl—''inching-round;" the driving agent must be at all times 
absolutely under control, easily started and stopped as often as 
required (and that is very often), perfectly uniform in turning 
moment, and, above all, reliable. The problem is a difficult one, 
even for electricity ; it has, however, been completely solved, with 
the result of a markedly increased output and efficiency at lower 
cost. Three or four years ago the lmes-Clatworthy system 
of electrical driving was devised, mainly for this purpose, 
and was applied to several large rotary web newspaper 

ines; as proof of its success, we understand that Messrs. 
J. IH. Holmes & Co, of Newoastle-on-Tyne, have more 


the full running torque; further, the machine must be started abea- 
lately without any jerk, and must run at.an extremely slow speed 
for leading in the paper from the reel, round the printing cylinder 
and guide rollers, &c., to the folder and delivery. In the Holmes- 
Clatworthy system the main motor is shunt wound (never being 
overloaded), and is geared direct to the machine-driving shaft. An 
auxiliary motor, capable of giving a greater turning effort to the 
machine at the slow speed than the large motor, drives the mschine 
through worm gear and an electrically-operated claw clutch, the 
latter being so designed that it will come out of gear and stop the 
auxiliary motor as soon as the main motor over-runs the auxiliary 
and drives the machine by itself. A very wide range of speed is 


Horxrs-CLATwoRTHY DOUBLEZEQUIPMENT. 
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obtained, snd oaly about,lO per cent. of the full load power is 
required at the start. ao — 

The whole of the operations of}istarting, inching-round, speed 
regulating and stopping, are effected by a single handle or wheel. 
Stop pushes are conveniently located about the machine, the 
pressure of any one of which will cause instant stopping in case of 
emergency. The switches are automatically opened in the event of 


SWITCHBOARD EQUIPPED WITH "PacGE" SWITCHES. 


orders in hand for these equipments at the present time than ever 
before, and the fact that a great many of these are repeat orders 
speaks for itself. Reference has before been made in the Erec- 
TRICAL REvIEW to this system, but a further descriplion of the 
" parallel? driving may be interesting, as an illustration of this 
method has not hitherto been published. The reason that special 
apparatus is required for driving this machinery is on account of 

e heavy starting torque necessary, amounting to at least 14 times 


the current supply failing, or of overload due to an accident to the 
printing machine such as a bearing seizing, breakage, or paper 
wrapping round the cylinder. 

The main driving motor is of just sufficient size and power to 
drive at full speed the printing machine to which it is geared, and 
this motor is never called upon to exert more than the full normal 
output, so that it works under the most economical conditions. 

The machine cannot be started from reat without using the 


982, THE ELECTRICAL REVIEW. [Vol 50. No. 1,280, JUNE 6, 1902. 


auxiliary motor, though the power is always transmitted through 
the large motor shaft. The large motor is thus always in motion 
before it is called upon to exert any power. . 

A large printing machine is frequently required to work in dis- 
tinct sections when printing evening papers, and as a whole when 
printing morning or weekly papers. A special feature of the 
Holmes-Clatworthy system is that it may be applied ia two sections 
to one machine, each with its own independent controlling 
apparatus. When the machine is to run as a whole the two 
sections are coupled up mechanically; the controllers are also 
coupled so that one bandle operates both equipments simul- 
taneously. By special connections a perfect balance of the load is 
obtained on the two equipments at all speeds, and the arrangement 
has provee perfectly satisfactory in practice. 

The illustration on the preceding page is taken from a photograph 
of two-25 B H.P. Holmes-Clatworthy equipments arranged on one 
bed-plate in the manner above described, for driving a largc press by 
the Northern Press and Engineering Company, South Shields, 
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These equipments are sunk in the floor of the machine room, 
Economy is a great feature of this system, and over 1,000 eight-page 
papers can be printed at a cost of less than 1łd. for energy. 

It will be noticed that the motors are of the Lundell type, for 
which Measrs. J. H. Holmes & Co. hold the British patents. The 
extraordinary popularity of this motor is evidenced by the curve 
which we reproduce herewith. It will be seen that in six years’ 
time the sales have increased tọ an annual amount of over 
25,000 H.P. 

The remaining figure illustrates the “Page” type of switch 
which Messrs. J. H. Holmes & Co. are manufacturing. The special 
feature of this switch, to which we would call attention, is the 
simple but effective device by means of which the working parts are 
kept clean and free from burning. It will be seen that tbe ends of 
the switch blades and of the jaws are so bevelled that the spark 
at breaking is forced to the extreme tips; whea the switch is 
closed, the clean surfaces alone are in contact. The blades are also 
ecparate, with “Thackeray” washers between them, so that while 
they are quite loose when the switch is open, they exert a con- 
siderable pressure on the contact surfaces both of the jaws and of 
the pivot when the switch is closed. 


THE EDISON ACCUMULATOR FOR MOTOR 
CARS. 


By W. HIBBERT. 


THE somewhat excited state of last week's newspapers about 
Mr. Edison's battery again reminds us of the fact that we 
ure to expect something from his hands It is difticult to 
say how far Mr. Edison is responsible for the declarations 
made in his name. Many of these are repetitions of those 
made in a much more definite way by Dr. Kennelly to the 
American Institute of Electrical Engineers а усаг ago. 
(ELEC. REv., June 7th, 1901.) 


Mr. Edison then claimed (through Dr. Kennelly) that his 
nickel-iron alkaline cell did not deteriorate, had a large 
storage capacity for. unit weight, was inexpensive, would 
withstand careless treatment or much abuse, and could be 
rapidly charged and discharged. 

In the present newspaper accounts these claims ar 
revived, bat with special reference to the rapidly-growing 
motor car industry. It is*stated that there bas been a pro- 
longed motor car run, excecding any hitherto obtained with 
lead cells. This in itself is good, but responsible engineers 
have got beyond the stage of deciding any large question 
on the strength of a single experiment, especially when only 


one or two data are given as far as figures are concerned. 


It is noteworthy that even in these accounts Mr. Edison 
says he is about to try a 5,000-mile road run in order to 
determine reliability under the actual stresses of motor cat 
work. As Mr. Edison is a man with unlimited resourcea, 
it is certain that the past year has not been an idle time 
for his accumulator, so that the fact that the road trial has 
not been made makes it probable that he has been dealing 
with other problems which were unsolved when Dr. Ken 
nelly read his paper. 

From various journals, these figures are to be gathered :— 

Weight of 21 cells, 332 Ibs. Run on roads of varying 
grade and quality, 62 miles; on comparatively level ground 
85 miles were run before the vehicle came to a standstill 
The charging requisite for a 20-mile run can be done in 
40 minutes. The proportion of weight to power (sic) is 
said to be 53 lbs. for 1 н.р.-һопт. Mr. Edison's immediate 
object is to produce a 100-mile battery. 

It need not be said that such data as these are of no use. 
If we go to Dr. Kennelly's paper, we find Mr. Edison 
claiming 14 watt-hours per pound of weight of cell, though 
it is not stated how long this battery had been at work, nor 
how far the figure was typical of average resulta. 

Contrast with this the figures for eight cells, which, before 
the date of Dr. Kennelly's paper, had been obtained by 
M. E. llospitalier for the Automobile Club of France. The 
report gives weight and dimensions of cells, and of each part, 
the number of official charges and discharges, total and 
average charge and discharge, energy per unit weight, maxi- 
mum and mean efficiency, &c, The report is now more than 
two years old, so that the figures are of no great importance, 
but it is to be expected that competitors for public favour 
wil try to P the need for information in a similarly 
thorough way. Many questions were asked at the time of 
Dr. Kennellys paper as to the exact behaviour of 
Mr. Edison's cells, and many of the questions remain 
unanswered. It is also noteworthy that a Norwegian oell— 
the Jungner—which is similar to Edison’s and claims priority 
over it, has not made headway in the Continental engineering 
world, although it had attracted considerable attention as 
early as the beginning of 1901. 

According to a writer in a recent number of Cassier’s 
Magazine—Mr. Reuterdahl—the nickel cell is older than 
most of us would imagine: ** Nickel was used in storage 
batteries by Dun as early as 1885, and Desmazure used 
electrodes of porous nickel in 1887. 

* In 1889 Michalowski invented a new process of making 
nickel electrodes, and was the first to call attention to the 
thermo-chemical properties of nickel." Pollak and Krieger, 
both in 1896, brought out cells of iron and nickel respectively. 
It may be, of course, that Mr. Edison with his wonderful prac- 
tical insight and large resource may touch these various efforts 
with the wand of success, though he can hardly be said to 
have done that with the Edison-Lalande copper oxide-zinc 
alkali cell. 

Mr. Edison does not seem to be well informed as to what 
has been accomplished on this side of the herring pond with 
electrically-driven cars. 

If the writer is not mistaken the Dritish Electromobile Co. 
ran a heavy l'rench car a distance of 95 miles on one charge 
with the Leitner accumulator, and last November the same 
company ran а light English vehicle 100 miles without 
recharging, using the A D C (Opperman patent) battery. 
Since then, it is said, these batteries of a smaller and 
lighter type have been constantly driving cars for 60 and 70 
miles on all sorts of roads without recharging. 

Moreover, the Edison battery claims to develop 1 u.r, with 
53 lbs. of cells, whereas the A D C accumulator is stated to give 
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the kame result with 44 lbs. of cell. British manufacturers 
of electro-mobiles contemplate with confidence an early run 
of 150 miles on one charge of battery. 


Still, all must hope that Mr. Edison will succeed. A serious 
competitor with the lead storage cell would do it no harm. 


Unless the new-comer has such overwhelming advantage as 
‘to force lead right out of the field, it will quicken the 
mental energy and perhaps increase the mental ontlook of 
those responsible for the creditable performance of the 
present-day accumulator. But the general interests of elec- 
trical engineering will be served by producing definite and 
reliable data only. If Mr. Edison will but publish these, 
we shall all feel the advantage. 


pn meee oad 


CORRESPONDENCE. 


The Institution and Electrical Legislation. 


In reply to Mr. Byng's communication, I believe I may 
assure him that those engaged in the recent inquiry did not 
distinguish between the interests of different departments of 
the industry, which phrase, for want of a better, appears to 
cover the branches mentioned by Mr. Byng, viz., manufac- 
turing, installing, and working, and that a leading motive 
was to suggest measures for increasing the scope and im- 
proving the openings for electrical engineering. 

- Whatever other causes may have contributed to the dis- 
advantages under which our electrical manufacturers are 
labouring, undoubtedly one of the main causes has been the 
legislative and local hindrances placed in the way of elec- 
trical development in this country, to which attention has 
now been publicly and officially drawn by the Committee's 
report. The interest of the manufacturer in the removal 
of restrictions which must tend to limit the number and 


amount of his order, seems to be obvious, and I hope that 


Mr, Byng will assist with active support in obtaining 
reforms. 

I am aware that he is an advocate of protection ава 
means of encouraging the manufacturing side of business, 
but this is a sectional matter to be dealt with as such, und 
it should not be allowed to divert our energies from pressing 
for consideration of the broad questions affecting the whole 


future of electrical expansion in this country. 


Wm. L. Madgen. 
Loughborough, May 30th, 1902. 


Mr. T. C. Elder is really too ingenuous in his line of 


argument. If we were to imagine such an Utopian state of 
things as the sudden abolition of all municipal opposition 
and restrictive legislation to electrical engineering wnder- 
takings, would the British manufacturer (i. e., the electrical 
industry) obtain all the business which would result? If 
Mr. T. C. Elder can answer this question in the affirmative, 
then I will agree that my “inability to recognise the identity 
of interest” between industries and undertakings is “ quite 
incomprehensible.” As а matter of fact, a very large pro- 
portion of electrical orders for this country are executed by 
foreign manufacturers, and if opposition were swept away 
there is no reason to believe that the proportion of orders 
which would fall to English manufacturers would increase. 
I would suggest that Mr. T. C. Elder seeks another cause 
for the backwardness of our electrical industries. There 
are none so blind as those who will not see, and Mr. T. C. 
Elder is only one of the few whose eyes are not yet opened. 
©. Byng. 
London, May 30th, 1902. | d 


The Electrical Phenomena Associated with the Volcanic 
Eruptions in the West Indies. 


The Electrical Phenomena associated with the volcanic 
disturbance in the Islands of Martinique and St. Vincent 
Were 80 conspicuous as to challenge the attention of every- 
one. They raised the question, whether or not, the prime 
cause of the awful disaster is one of an electrical character. 
If cable reporte can be relied upon, it appears that not only 


were electrical effecta noticeable before the Cap of Mont 
Pelée was blown off, but alao during the time of Maximum 
Eruptive Effect, the almost continuous flashes of lightning 
(60 per minute) were as fatal to life as the deposited lava 
and incandescent cinders.“ | 

Animals always give evidence that they are affected by 
the electrical changes from the normal that precede a thun- 
derstorm. One of the most striking of the phenomena 
connected with the Martinique disaster was the extraordi- 
nary change observable in all the animals living in the 
island, commencing during the month of April, and con- 
tinuing up to the time of the occurrence.of the eruptions. 

Cables state that dogs howled. continually, and exhibited 
every sympton of fear; birds ceased to sing and left the 
trees on the mountain side; cattle became so uneasy as to 
be difficult to control; even the snakes crawled from the 
immediate vicinity of the mountain. Probably some of the 
more nervous of the inhabitants of St. Pierre may have felt 
some premonition ; highly strung or nervous persons are 
affected on the approach of a thunderstorm. Mr. Fred. 
Collins gives a practical proof in the ELECTRICAL. REVIEW of 
May 23rd that such a premonition may be caused by 
Hertzian or other electric wave influences. 

Had the Island of St. Martinique possessed a magnetic 
Observatory similar to that in the Bochum Park, West- 
phalia, or some other equivalent automatic means of regis- 
tering the changes of the Atmospheric Electrical Potential, 
the abnormal conditions that characterise the atmospheric 
state preceding a volcanic effect would have warned the 
inhabitante of the once beautiful town to remove to a safe 
distance. ` ' 

It is not creditable to science that the simple and com- 
paratively inexpensive instruments for recording the changes 
in the Electrical Potential of the Atmosphere are not in use 
in every city of the world. It would be interesting to know 
if any conspicuous variations were noticeable during the 
hours corresponding with the period of volcanic activity in. 
any of the Magnetic Observatories. If so, the writer would 
be glad if the observer could send any data to the editor 
recording such changes. | 

Mr. Albert sends a vivid description of what he saw when 
the eruption commenced. He writes on the morning of the 
8th inst. : “ The grounds trembled, not like an earthquake, 
but as if a struggle was going on in the mountain. Sud- 
denly Mount Pelée seemed to shudder; a moaning sound 
issued from the crater and the air seemed dead. Then I 
heard a deafening, grinding crashing noise as if every bit of 
machinery in the world had broken down, and a flush even 
more blinding than lightning followed. Explosions, sound- 
ing as if the navies of the world were engaged in Titanic 
combat followed, and,the lightning played in and out in 
broad forks, intense darkness being followed by light 
seemingly of magnifying power. There was no flame in 
the first wave that descended on St. Pierre.” i 

We realise, therefore, that, weeks prior to the eruption, 
changes in the Electrical Potential were in evidence on the 
island, and that the actual eruptiou also gave evidence of 
intense electrical effects. The Danish cruiser Valkyrien 
reports that the electrical conditions near Martinique are 
such that compasses will not work, and navigation is, there- 
fore, dangerous. | | 

The writer, in his series of articles in the ELECTRICAL 
REVIEW of January 21st, March 4th, and April 1st and 8th, 
1898, suggested an Electrical Theory to explain the origin 
of the violent subterranean action that precedes and sustains 
volcanic eruption effects. The following are examples from 
the articles :— 

The high intensity (solar) electrical energy, lessened somewhat 
by producing heat, light, and chemical effects, flows into the earth 
(the substrata of which constitutes an aqueous agent of electrical 
energy distribution). The electrical energy is by some internal and 
inter-molecular influence, and perhaps by resistance, culminating in 
internal fusion. 

Tnere is the great absorption of electrical energy in internal and 
inter-terrestrial electro-fusion work, which is always going on, proved 
by the occurrence of volcanic eruptions, by the increase of tempe ra- 
ture in deep borings, and by the contraction of the earth’s skin. 
But it may here be remarked that, although we may by electrical 


resistance effects raise metal to a state of fusion, it doesn’t 
necessarily imply that the metal is being burnt up, or inany way 


* One corpse was found charred from head to foot, brown boots 
untouched, and a silk hankerchief held in hand unburnt. 
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altered, and further, under such conditions the additional elec- 
trical energy tbat will be required to maintain the metal in a state 
of fusion is only that required to compensate for the loss of the heat 
that flows to that part of the earth that is by its rotation removed 
from the direct influence of the sun's supply of Electrical Energy. 

When the Electrical Solar Energy was initially introduced to the 
Conductor Planetary Body there would be an. immense abeorption 
of Electrical (Solar) Energy in effecting internal fusion work, and 
at this time all the igneous effects noticed in the shell of the earth 
and producing contraction of the bulk of the sphere would be then 
effected. 

Assuming the writer's theory to be acceptable, a variation 
of the Atmospheric Electrical Potential would have an 
influence on the potential of electrical energy accumulsted in 
the subterranean water, that constitutes in the author's 
theory the Storage Reservoir and inter-terrestrial distributing 
centre of Electric Energy, this electrical energy is dis- 
tributed to the strata beneath it, and eventually reaches the 
metallic (Day iron) strata which is assumed to be maintained 
in a state of fusion only, when the potential of current is 
normal, but if there is a local increase of the potential-elec- 
tric energy, say, due to the effect of sun-spots, this metal 
may actually be vapourised by the excessive heat, and 
immediately such an effect occurred, then an abnormal pressure 
would certainly be established, which must eventually burst 
through the Overlapping Strata and produce the Eruptive 
Phenomena associated with volcanic effect ; some of the 
vapourised (probably iron) metal would escape inte the 
Strata surrounding the active area, and penetrate this Porous 
Strata where it would be deposited in metallic or oxidised 
form, 4.е., if it came into contact with the subterranean 
water, and it would be oxidised and deposited in five par- 
ticles or oxide and redden or discolour the water. We know 
that in volcanic regions, discoloration of the mineral spring 
or well water is noticed prior to volcanic or earthquake 
effects. 

Of course, an Eruptive effect must necessarily disturb and 
eject the Subterranean water, which in contact with the 
ejected metallic vapour, would produce striking thermo- 
chemical changes, such as the oxidation of the iron, the pro- 
duction of a ferro silicon, slag, and other metallic oxides, 
similar to the liquid material that floats on the surface of a 
bath of steel, in the open hearth or Bessemer Converter, and 
- which is known, geologically, as lava. 

Delta. 


Electrical Engineers. 


The Institution added 538 to their roll of membership 
last year. Of the making of electrical engineers there is 
no end—what is to become of them all? It is unfortu- 
nately true that for the thousands of young men devoting 
themselves to the various departments connected with the 
practical application of electricity there are not many 
prizes. 

Under the generic name of “electrical engineer," all 
&orts and conditions of men and businesses are included, and 
the suggestion in our columns last week is not altogether 
extravagant, that some time in the near future we may find 
chimney sweeps fixing lightning conductors, and the business 
of electricity supply, combined with that of mangling, which 
1nay metaphorically be even now applied in some quarters. 
A glance through the directories will show how many traders 
proclaim themselves as electricians and electrical engineera. 
Of the former, for example, we find that Maple & Co., 
Limited, and James Shoolbred & Co., have added to their 
furnishing departments the business of “ electricians,” while 
every ironmonger who has accomplished the art and mystery 
of installing electric bells becomes an “ electrical engineer." 

In the electrical engineering industry there are, of course, 
many distinctive branches, but it is a misnomer to classify 
them all as electrical engineers or electricians. Fancy 
coupling the names of Lord Kelvin and Sir Blundell Maple 
as electricians ! 

Identified with the commercial development of the science, 
men of various qualifications have naturally come to the 
front; at first the patient workers in the laboratories, the 
rccentific electrical engineers investigating the properties of 
the mighty force, and gradually accumulating the data upon 
which practical action can be taken. Faraday was a type of 
this class, and then follow the bost of inventor electrical 
engincers, designing methods of utilising the discoverics, 


manufacturing electrical engineers producing the practical 
machine and appliances, and with them come the commercial 
electrical engineers, the financial electrical engineers, 
working together to create the industry and establish all 
the subsidiary branches of the business, which require bulky 
trade catalogues to specify. 

The electrical engineer pur excellence їв the man in charge 
of the central supply station and responsible for the 
successful working of the completé installation from the gene- 
ration of the current to its distribution among the users. 

The managing director electrical engineer has the most 
important and delicate duties to perform ; his general know- 
ledge in every department must be complete, and the tact 
and judgment required for dealing with his staff is only 

sed by the few. The visitors to a circus have seen the 
skilful driver of a team of fifty trained horses and marvelled 
at the precision. with which his task is accomplished ; but 
the master knows how to manage his animals, and when to 
give them their heads, and so obtain the results of their 
training and intelligence, and so with the clever managing 
directors. 

The openings for the station electrical engineer are neces- 
sarily few and their responsibilities are very great, especially 
in the case of municipal undertakings. In rare instances 
the remuneration is reasonably good; but as a rule, the pay 
is altogether inadequate, and the conditions under which 
they work far from satisfactory. 

The Town Councillors can and do interfere, but rarel)˖ 
assist, and in many cases seriously handicap the engineer and 
his staff. 

The satire of your correspondent U. D. C.“ is full of 
truth. The experience of the well-to-do grocer elevated to 
the position of a member of the Electricity Committee is a 
fair skit upon the ignorant men who assume to control à 
municipal electric undertaking and interfere with the only 
men capable of working it. The position must be almost 
intolerable to clever young men who have devoted their 
youthful energies to acquiring a thorough knowledge of their 
business, and who find themselves, after many years of 
expensive training, at the mercy of a committee powerful 
for mischief, but entirely unable to render any real 
assistance. 

The description of the Town Councillor's acquisition of a 
practical knowledge of the systems of supply, by little trips 
to the Continent, or distant stations in their own country, 
is absolutely true to nature, and what a rich field for the 
operations of the consulting engineer who personally con- 
ducts the expeditions like an enterprising tourist’s agent, and 
prepares those long and valuable reports with the asist- 
ance of the Committee, and which must fill the enterprising 
municipal traders with such a banquet of ohms, amperes, 
and volts, that must persuade them that they know all about 
it, and readily adopt the recommendations of their most 
talented, genial, and practical consulting engineer, to whom 
they willingly contribute 5 per cent. on their capital expen- 
diture, without a thought of any personal advantage beyond 
the proud distinction of having served their town, by pre- 
venting private enterprise from introducing the wicked 
capitalists and their crushing monopolies. 

The consulting electrical engineer is, of course, a necessity 
for the municipality which determines upon supplying elec- 
tricity, and his occupation is often much less onerous 
well paid. He knows that the town councillor, as a rule, 
cannot very well criticise statements on a subject about 
which he is profoundly ignorant, and that whether the ulti- 
mate results are favourable or otherwise, present success 18 
assured by satisfying the Committees and Councils that the 
town is securing a valuable asset through the wisdom and 
farsightedness of the enterprising body he has succeeded in 
exploiting. | 

There are eminent men in the profession whose advice 
would be of great value to local authorities upon the scientific 
possibilities and probabilities of the proposed undertakings, 
but these are not the men to whom we refer. We allude to 
the class about whom Lieut.-Colonel Crompton said in his 
evidence before the Committee of the Institution, that “it 
was a matter of common knowledge that a very large number 
of junior and ill-educated men are acting as consulting engi- 
necrs, and doing our industry a great deal of harm. Men 
who left us as pupils, and who were failures in everythiny, 
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blossom ont into cori&ulting engineers and gradually have А 
large number of towns to do." 

It has beeri said that the qualificatiofi fot this class of meti 
is an unlimited capacity for whisky and water, and the con- 
stant companionship of a two-foot rule to prove that they 
are practical men! Their elaborate reports are for the most 
part copies of a standard form with figures adapted to the 
size of the installation recommended, 

If the works turn ont to be unprofitable, the consulting 
engineer is not responsible; if the plant become obsolete or 
the system require to be changed, he is ready to renew his 
valuable service upon the old terms, so that on the whole he 
has a good time, and may claim to rank as among the most 
commercially successful of all electrical engineers. 

Our remarks apply to undertakings by local authorities ; 
in the case of the companies, the consulting electrical engi- 
neer has no happy bunting ground, as they usually com- 
prise in their organisation all the classes of electrical 
engineers to which we have alluded, including the financial, 
the commercial, and the technical, which make up the staff 
of every well-equipped | 

Electricity Supply Business. 


* Scientific Cruelty.” 


All humane persons must have felt the utmost horror and 
indignation on reading, in your issue of May 28га, of the 
atrociously cruel experiments performed by electricians upon 
the brain of a living cat, and on seeing the illustration of 
the torture. 

Such deeds of shame discredit and degrade truc science, 
and canse the name of scientist to be associated with animal 
torture. Cruelty is а crime; nothing can justify it, and 
cruelty to the defenceless is of all crimes the most base, 
cowardly and revolting ; and that those who commit these 
terrible, fiendishly cruel vivisectional operations, beside which 
all other forms of cruelty are dwarfed into insignificance, are 
scientific men, in no way lessens or condones their guilt, or 
excuses the abominable sin of torturing innocent animals, 
powerless to resist or protest. 

The science of the present day is a pitiless Juggernaut, 
crushing beneath its gory wheels the mangled, mutilated, 
quivering bodies of countless thousands of helpless, suffering, 
tortured creatures, who are equally sensitive with ourselves to 
pain, who are entrusted to our care, for whose welfare we are 
responsible, and for our treatment of whom we shall be called 
upon to answer before God. But higher, greater, nobler, 
and stronger than this mighty, fashionable, false idol, 
Science, are right, justice, humanity, mercy, and morality, 
all of which are grossly outraged by the sickening, hideous 
cruelty of vivisection. 


Guildford, June 2nd, 1902. 


[While we are pleased to allow our correspondent to give 
publicity to his views, we must express our disapproval of 
them, so far as they are opposed to the practice of vivisection, 
which has been the source of countless blessings to mankind, 
not the least of which is the avoidance of an immense amount 
of human suffering. Far be it from us to countenance 
wanton cruelty, than which nothing is more detestable ; 
scientific research with a definite and useful purposestand «under 
a different category. Moreover, the animal on whose behalf 
our correspondent is 80 solicitous was unconscious through- 
out the operation, and never recovered consciousness, How, 
then, could it have suffered? Do human beings suffer 
when they are operated on under anesthetics? We must 
express our thankfulness that scientific progress i8 not in 
ur zd of such mortals as our correspondent.—Eps. ELEC. 

EV. | 


C. A. M. Bailey. 


Water Softening. 


Referring to the article in your issue of May 30th, entitled 
* Water Softening,” there are some points in it which require 
explanation. 

For instance, you say in reference to the employment-of 
detartarisers (a name introduced by me when I first com- 
menced the application of my system of purification of 
water by the Vs i feit of heat, and since a en by 
makers of other water-softening appliances) that the benefit 


is lost Unless the water is first passed through the economiser, 
because it involves deposit in the economiser. 

I must confess that I fail to understand what is meant, 
Where is the advantage of passing the water through the 
economiser before it reaches the detartarisers ? Such a 
course would be putting the cart before the horse with a 
vengeance. Evidently the correct method is for the crude 
make-up to be passed through the detartariser, and thence 
the softened water should pass to the economiser, where it 
cannot deposit scale, seeing that its scale-forming properties 
have been removed in the detartariser. 

Again you say, Where detartarisers are worked by 
exhaust steam, it is not possible to condense, and the benefit 
of the economiser is lost where detartarisers work on the 
continuous system," | 

There is, however, a number of instances in which detar- 
tarisers are working by exhaust steam in condensing stations. 
You state that by taking one-tenth of the steam from the 
engine, all the make-up feed water may be heated to 212°, 


and I wish to point out that by running about one-seventh 


of the plant non-condensing, not only the make-up, but the 
entire feed may be raised in my detartariser to 212°, so that 
not only the advantage of softening the make-up, but also 
that of the hot feed may be secured. If an economiser is 
in use it will be kept clean, and so maintained at high 
efficiency, whilst its life is prolonged, from the fact of its 
outside surfaces having no tendency to ** sweat." 

Exhaust from auxiliaries where steam-driven feed pumps, 
condenser pumps, 'cooling tower fan engines, economiser 
engines, &c., are employed is frequently nearly sufficient for 
operating the detartariser, and the required balance can be 
made up from the boilers, or, as you suggest, from the 
receiver of a compound engine. 

To refer for a moment to the question of scale in surface 
condensers, I may mention that about five years ago I 
erected an evaporative condenser, the tubes of which are 
still clean and free from scale, the cooling water being 
softened by detartarisers. The latter serve, as I have described 


above, for softening the make-up, and heating the whole 


feed supply to boiling temperature. 

I quite agree with your concluding remarks that each case 
requires to be considered by itself, and it will, I believe, be 
found that there are few cases in which the employment of 
detartarisers cannot be combined with the advantages 
accruing from condensing and flue heating. 

William Boby. 


[Too narrow a view must not be taken of this subject, and 
Mr. Boby, of course, writes ez parle. While we quite rccoz- 
nise the satisfactory effect of the detartariser, it must not 
be overlooked that this heats the water so effectually that 
the efficiency of an economiser must inevitably be very 
seriously reduced and economy sacrificed. Some economixr 
makers claim so to scrape the inside of their economiscr 
pipes as wholly to prevent all incrustation, and there is no 
prima fucie case to be made against. the apparatus they em- 
ploy to cffcct this purpose. The articie of May 30th 
pointed out that one-tenth of the exhaust steam would | сар 
three-fourths of the fecd to 219°, This is practically 
what Mr. Boby claims, for he says one-seventh of tle 
steam will heat the whole of the feed. Now 3 x 10 = 
7 x 4 very nearly, so that it is not easy to sce where 
Mr. Вору thinks the fault to lie. The statement 
in the article was more favourable to the detartariser than 
Mr. Boby’s own remarks, If an economiser is fel at 100° it 
will not sweat, and there is much to be said ia favour of 
economisers. At the same time there was certainly no inten- 
tion to do anything but put the various facts briefly 
before engineers, for, as Mr. Boby admits, every case has its 
own particular conditions, and it is necessary to weigh these 
up in order to arrive at the best conclusions. As regards 
the various exhausts from small engines, these ought to be 
in some way economised, but we are inclined to think 
that the best way to do this is by employing electric driving 
for these small items.—Eps, ErLEc. REv. ] 


A Warning. 

Many young electricians have been, and are, signing 
contracta for work in various parts of South America, in 
respect of which they think they are perfectly valid ға long 
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as they are stamped at Somerset House, London, and they 
come out here only to find that they have been “sold.” All 
contracts should be counter-stamped by the Consul-General 
of whatever country they are going to, and then only will 
they have any chance of redress if they find them not as 
represented. 

Four young men have come to me during this last fortnight 
who have been so treated, and who, І am sorry to say, were 
in.very great poverty. I think it only right for this to 
be made well known, so as to stop any more of these cases. 
Money is bad here, hence most of the trouble. 


Engineer. 
Chili, April 20/h, 1902. 


LEGAL. 


De Dron, Bouton & Co. v. Brown Bros. 
Ix the Chancery Division of the High Court of Justice on Thursday 


last week the plaintiffs in this action applied to Mr. Justice Joyce 


for an interim injunction to restrain the defendants from selling as 
De Dion-Bouton, or any description including these names in con- 
nection with motors or motor vehicles, any batteries for motors not 
being plaintiffs manufacture, and from representing, selling or 
passing off such batteries as and for goods manufactured by the 
plaintiffs. | 

Mr. Hughes, K.C., and Mr. Kerby appeared for the plaintiffs, and 
Mr. Younger, F.C., and Mr. Hart represented the defendants. 

Mr. HcanHrs said that De Dion-Bouton were well-known names 
relating to motors, and articles sold under the names were under- 
stood by the public to be goods sold by the plaintiffs The de- 
fendants had supplied goods under the name of De Dion which 
were not manufactored by the plaintiffs The defence was a 
curious one. The defendauts said they were entitled to supply 
batteries as De Dion pattern or De Dion imitation because the 
plaintiffs did not possess a patent. Affidavits filed by the repre- 
tentatives of Mann, Egerton & Co. and the Shcats Trading Co., of 
Coventry, showed tbat they applied to the defendants in February 
and March for “ опе De Dion battery," and they received batteries 
which were not those made by the plaintiffs. The learned counsel asked 
for an injunction to restrain the defendants from using the names 
in connection with the sale of motors or accessories without clearly 
distinguishing that they were not the goods of the plaintiffs. 

Mr. YouNGER read an affidavit filed by Mr. Brown, in which he 
said he had given strict instructions to those in charge of their 
motor department that no parts not manufactured by the plantiffs 
were to be sold by the name of De Dion alone. Two batteries had 
been inadvertently sold under the name of De Dion. It was open 
to anyone to manufacture and use parts and accessories of the 
De Dion type, and the defendants had sold, and claimed to be 
entitled to sell, parts not of the plaintiffs’ manufacture under the 
name of De Dion if they used in addition the words “ pattern” 
or “imitation.” If the plaintiffs sought to restrain the use of the 
name De Dion altogether, notwithstanding that the same was 
merely descriptive of the type or pattern of the goods, the de- 
fendants submitted that it was an attempt to stop a legitimate 
trade. | 

Mr. Justice Joyce thought the plaintiffs might be entitled to an 
injunction to restrain defendants from selling as and for the goods 
of the plaintiffs’ batteries or other goods not manufactured by the 
plaintiffs. | 

Mr. Hvanrs said he would be satisfied with such an order. 

Mr. YouNGER was willing to give an undertaking in the terms 
of his Lordship's suggestion, and the motion was ordered to stand 
till the trial on that footing, the costs to be costs in the action. 


FLETCHER v. LONDON Охітер Tramways, LIMITED. 


Ix the Court of Appeal on Tuesday, the Master of the Rolls and 
Lords Justices Mathew and Cozens-Hardy, had before them an appeal 
by Charles Fletcher, from the refusal of the late Judge Bagshawe 
to award him compensation under the Workmen's Compensation 
Act for personal] injuries sustained while he was in the employment 
of the London United Tramwzys, Limited. It raised the question 
^ whether a tramway.line was a railroad within the meaning of 
the Act. 

Mr. J. A. Compsron who appeared for the appellant, said it was. 

The Master Or THE Rotts said the appeal must be allowed. 
The workman in this case was engaged in coustructing part of a line 
which came under different statutory provisions at ditferent parts of 
its length. Аб one part it was a light railway, and at another it was 
an clectric tramway, or at all events, was not brought under the 
light railways regulations. The particular part of the system on 
which the wo'kinan was engiged, was known as an electric tram- 
way, aud the learned County Court Judge held that having regard 
to the definition in the Act ef Parliament, the workman's case did 
not come within the Act, and was outside the definition of the 
word ra’ way. His Lordship saw no reason to differ with the 
learned jiige on that part ot the case. The contention, however, 
was made that if it was not a railway, it was an engineering work, 
and that the definition of engineering work mcant any work of 


construction, alteration or repair of a railroad, harbour, dock, canal 
or sewer. There was no presumption that the Legielature ia using 
the words “railway” and “railroad” meant the same thing in 
both cases. The word railroad was ccrtainly capable of embracing 
a tramway. In recent times railroad was a word commonly used to 
describe a tramway worked by horse power. There was nothing 
which would lead him to infer that the word railroad as a larger 
term was not used deliberately. The Legislature clearly intended 
to embrace something outside a railway, because the word railroad 
was used, and it was placed in the same category as harbours, docks, 
canals, &c. As the applicant was engaged on engineering work on 
a railroad, he was entitled to compentation for injury. 

Lords Justices MATRHEW and Cozens-Harpy concurred. 

The appeal was accordingly allowed, with costs, and the matter 
referred back to the County Court to fix compensation. 

Mr. Rokdd. K.C., for the respondente, asked for a stay pending 
appeal to the House of Lords. The case was a most important one, 
as it meant the inclusion of all tramways within the Act. 

Their Lordships refused the application. 


Tug Meyra ELECTRIC Company, LIMITED. 


Ім the Chancery Division on Wednesday last week, before Mr. 
Justice Buckley, Mr. ABRAHAMS appeared on behalf of Mr. Benjamin 
Bridgwater in support of a petition for the compulsory winding up 
of this company. Counsel stated that this was an unopposed peti- 
tion, but there was a question whether the Court had power to wind 
up a company where no shares at all had been iesned. The company 
was incorporated in September, 1900. There were seven signatories 
to the memorandum who each agreed to take one share, but internal 


' dissensions arose, and, in fact, no shares at all were issued. 


Mr. Justice Воскгкү said he did not think the question as to 
power to wind up need arise. The company had been incorporated, 
and could be wound up in the usual way. 

Mr. ABRAHAMS said the company was formed with a capital of 
£10,000 for the purpose of acquiring certain galvanic, electric, 
and other patents, and in particular the Meyra patent. In Sep- 
tember, 1901, the petitioner issued a writ against the company for 
£657 odd, and he ultimately recovered judgment for that sum. 

Mr. Horroway, for the company, did not see his way to oppose 
the petition, and his Lordship made the usual compulsory order. 


PARLIAMENTARY. 


Lonpon Unrrep Tramways BILL. 


A SELECT Committee of the House of Commons, presided over by 
Mr. Compton Rickett, sat on Thursday, 29th ult., to consider the 
proposals contained in this Bill, which is promoted by the London 
United Tramways Company. 

Mr. BAnrovuR Browne, K.C., opened the case on behalf of the 
company, and said the Bill was one to enable the London United 
Tramways Company to construct extensions of their present 
systems, together with certain widenings and alterations of roads 
in the counties of London, Middlesex and Surrey. The total length 
of the company’s lines in operation was 16 miles, besides which 
there were 46 miles authorised. The system was partly worked by 
electricity. The extensions proposed to be made had a length of 
15 miles, and included short lengths in the Hammersmith district 
to connect the parts of the existing system, one running from Han- 
mersmith to Isleworth with extensions westwards, and the other 
running from Shepherd's Bush to Southall; a line between Ham- 


‘mersmith and Barnes, Mortlake and Richmond, a line from 


Wimbledon to Malden, and a line from Wimbledon to Hammer- 
smith along the east side of Wimbledon Common. At present from 
Richmond to Kew there was a horse tramway in operation, 
but it had for long been the view of the company, which 
was now shared by the local authority, that it should be 
reconstructed and electrically equipped. In connection with thai 
part of the line, important road widenings would have to be effected. 
Between Mortlake aud Barnes the river-side route would be 
followed, and the company had undertaken to construct an embank- 
ment and wall, costing about £30,000, which would be a great 
pc benefit, as it would prevent the flooding that often occurred. 
ast year an understanding was come to with the L.C.C. in respect 
to so much of the line as came within the area of jurisdiction, by 
which the short spur line at Hammersmith should be included in 
the purchase-powers which would come in operation in 1909, and a 
protective clause should be inserted for the crossing of the Hammer- 
smith Bridge. It was proposed to carry out these arrangements in 
the present Bill. That portion of the extensions would eatail a2 
expenditure of £158,752 for road widenings and improvements 
The company had arrived at an agreement with the Richmond 
Corporation to construct further important wideniogs, the Corpora 
tion expressing their desire to sce the tramway worked by electricity. 
From the terminus ut Malden, the proposed line would be 
in a north-easterly direction to Tuoting and Clapham Common. I. 
was intended to expend on the Wimbledon portion of the scheme 
£180,056 for road widenings and improvements. Opposition was 
raised to the line by frontayers and by the London & South-Western 
Railway Company on tbe ground of competition, which would no 
doubt arise. On the promoters’ line the fare from Richmond to the 
Bank, rid the Tube railway at Shepherd's Bush, would be only Bd., 
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whereas the London & South-Western Railway charged 1s. 3d. third- 


class. The Committee adjourned. 


On resuming on Friday 30th ult., evidence was given by the 
chairman of the Surrey County Council, Mr. Halsey, in favour of 
the Bill. Mr. Harszy said that for many years the subject of tram- 
ways had engaged the attention of the County Council of Surrey, 
and some time ago they resisted an attempt on the part of the 
London County Council to become a tramway authority within 
their county. The advisability of the Council constructing tram- 
ways themselves had been considered, but there had never been the 
required two-thirds majority to make the Act operative, and they 
had come to the conclusion that the next best thing to being the 
tramway authorities themselves, was to see to it that any tramways 
within the county were constructed by a responsible company. As 
the committee were doubtless aware, the Council had supported 
previous proposals of the London United Tramway Company, and to 
a considerable extent they werein favour of the linking proposals 
in Hm present Bill, as likely to prove of convenience to the travelling 
public. 

Evidence was then tendered by Mr. J. Clifton Robinson, the 
company’s engineer, relative chiefly to the engineering points of the 
Bill. Witness said that the proposed extensions, which were 
15 miles in length, would run through the districts of six local 
authorities who were agreeable to the company's proposals. As to 
fares, they would be based on those in operation on the company’s 
existing lines, which averaged a little under 4d. a mile for ordinary 
passengers, and they had entered into agreements with the local 
authorities by which they would not be able to charge more than 
Id. a mile. There were workmen’s cars from Southall to Shepherd's 
Bush between 4 and 7 a.m., for which the fare was only 1d. the 
whole distance. When their complete system of lines was com- 
pleted, he estimated they would be carrying some 200 millions of 
passengers every year. The facilities thus given for rapid and 
cheap communication with outer London, would go far to relieve 
the pressure in the crowded districts in and near the centre. The 
work of construction was proceeding at the rate of about 11 miles 
per month, and their wages bill came to about £10,000 a week. 
He hoped that the line from Isleworth to Twickenham, 
and well on towards Hampton, would be ready for traffic in 
about a week’s time. Already over their existing 16 miles of tram- 
way in work over 243,000 passengera had been carried in one day, 
which proved his estimate of the traffic to have been amply 
justified. 

The CHAIRMAN said the Committee had come to the conclusion 
that they could not consider that part of the Bill which proposed a 
line from Wimbledon Hill tothe point where it was assumed the 
tramway would connect with the line to Putney, which, although it 
appeared on the plan, was not yet authorised. He wished to say, 
however, that the promoters, if they wished, could submit evidence 
in favour of carrying the line to a point on the top of Wimbledon 
Hill for the accommodation of passengers wishing to go to the 
Common. They were not, however, disposed to further consider 
the continuance of the line beyond the Hill. 

Mr. Lewis Cowarp said he had strong local evidence in support 
of the proposal to carry the line so as to connect with Putney, and 
he submitted the Committee should have heard him before giving 

their decision. It 

The CHAIRMAN said the decision must stand, as the Committee 
were unanimous on the point. The Committee then adjourned. 


On resuming on Tuesday, Mr. Pace, K.C., intimated that the 
London and South-Western Railway Company had withdrawn their 
opposition to the engineering proposals of the Bill aíter a joint 
consultation between the respective engineers. They would still, 
however, appear in opposition to the Bill so far as the question of 
competition was concerned. 

Mr. Crirrox RoBiNsoN was then cross-examined at considerable 
length by various countel appearing in opposition to the Bill. 
Witness gave it as his opinion that the tramway would not iujure 
or depreciate property at Wimbledon Hill, while it would enable 
people to get more easily to the Common. The maximum speed at 
which the cars would run would be 10 miles an hour, but the speed 
would be regulated by local circumstances. 

Replying to Mr. Талгвот, K.C., for the London County Council, 
Mr. Rosinson said it was true that they had consulted Sir Benjamin 
Baker iu reference to the trams going across Hammersmith Bridge. 
"There was no ground for the suggestion that it was because of that 
that Sir B. Baker had been mentioned as arbitrator in questions 
arising between the company and the London County Council. He 
was surprised to hear the County Council contend that Hammer- 
smith Bridge would not bear tramway traffic, becavse Mr. J. W. 
Benn, speaking on behalf of the Council, had said that with pro- 
tective clauses the bridge might be available. 'They would be 
willing to insert clauses in the Bill giving the County Council 
every power as the bridge authority. 

Sir Doveras Fox, an alderman of the Surrey County Council, 
gave evidence in support of the Bill. He said that the 


Council had frequently discussed the question ns to the advisability” 


of themselves becoming the tramway authority for Surrey. He 
might be said to have taken a prominent part in those discussions. 
They had never got the necessary majority in favour of that course, 
and under those conditions he thought that in the public interests 
it was desirable that all the tramways within the county should be 
in the bands of one strong company. Не had examined the system 
in operation on the London United Company, and was of opinion that 
their track, rolling stock and general equipment would compare 
favourably with any other electric tramway undertaking. He had 
examined the proposed extensions, and thought they were necessary 


additions to the lines already authorised. Аз to the suitability of 
Hammersmith Bridge for a tramway, he should say that the main 
structure of the bridge would be quite strong enough to carry the 
cars, but in order to prevent oscillation, the platforms might require 
cross bracing. He thought that it would be advisable to limit the 
number of cars that might be on the main span of the bridge at 
азу time. His experience was that tramway extensions were 
serviceable to railway companies, as they acted a3 feeders to them, 
and therefore he thought that the opposition of the South-Western 
Railway to this Bill was ill-advised, even in their own interests. 
The Committee adjourned. RA 


Г,овр Winvsor’s TUBE COMMITTEE. 


On Friday, 30th ult., the Select Committee of the House of Lords 
on London Underground Railways, presided over by Lord Windeor, 


reassembled to consider compensation clauses to be inserted in the 


tube Bills passed by both that Committee and Lord Ribblesdale's 
Committee. 

Mr. Влгғосв Browne, K.C., on behalf of the Piccadilly and 
City and London United Electric Railways Companies, said his 
clause provided: That if any building shall have been injuriously 
&ffected either by the construction of the railway or works or by 
working of the railway, any owner or lessee of such bnilding shall 
be entitled to recover from the company compensation for any such 
damage proved to have been actually caused to such building, and 
tbat any question of disputed compensation should be determined 
by an arbitrator, who, failing agreement, was to be appointed by 
the President of the Surveyors' Institution." 

Mr. Ілттгкв, K.C., submitted а clanse on behalf of the Brompton 
and Piccadilly Circus Railway very similar to that of Mr. Balfour 
Browne, with the exception that, failing agreement, the arbitrator 
was to be named by the Board of Trade. The clause also provided 
that the railway company should have the right to go in and 
remedy any injury caused by the construction of the line as quickly 
as possible withont waiting for the Court of Arbitration. 

Lord.RoBERT CECIL, K. C., on behalf of the landowners, said his 
clause provided that in addition to the provisions incorporated in 
the Act with respect to compensation, "the company shall make 
compensation for all damage or loss of every description which may 
be caused to the owner, lessee or occupier of any lands, house or 
building by reason of the working of the railway, including the 
working of lifts and any other works in connection with the said 
railway, notwithstanding that no part of the property of such owner, 
lessee or occupier is actually taken by the company, provided that 
all claims for compensation under this section shall be made within 
three years from the date of the opening of the railway for public 
traffic. 

Mr. PEMBEB, K.C., said what was required in that clause was 
phraseology sufficiently broad and comprehensive to meet the 
difficalties that tube railways had caused or would cause. 

The clause was opposed both by Mr. Littler and Mr. Balfour 
Browne on the ground that its adoption would prevent any tube 
railway being constructed in London. The Committee adjourned. 


The Select Committee met again on Tuesday last, when further 
consideration was given to compensation clauses. 

Lord Rost. Сес, K.C., on behalf of the landowners, said upon 
the suggestion made by Lord Knutsford, they had made certain 
alterations in their clause, and it now read: In addition to the 
provisions incorporated herewith, with respect to compensation for 
land taken or injuriously affected, the company shall make compen- 
sation to the owner, lessee, or occupier of any land, house, or build- 
ing which shall be injuriously affected by reason of the working of 
the railway (including the working of lifts and any other works ia 
connection with the said railway), notwithstanding that no pant of 
the property of such owner, lessee, or occupier is taken by the com- 
pany, as fully and to the same extent as if a part of his property had 
been taken by the company) Provided that all claims for compen- 
sation under this section shall be made within three years from the 
date of the opening of the railway for public traffic, and the provisions 
of the said incorporated Acts with respect to the settlement by 
arbitration of questions of disputed compensation shall extend and 
apply to, and inthe case of, any such claim, save that the amount of 
compensation payable by the company shall, if not agreed upon, be 
settled by a single arbitrator to be agreed upon by the parties, oi, 
failing egreement, to b» appointed by the Board of Trade. (2) An 
arbitrator under this section may, to the consent of all parties con- 
cerned, hear together any class or group of claims under this 
section.” They had taken the words “for all damage or loss of 
every description which may be caused " from the original clause. 

Mr. Pember, K.C.,, Mr. Ram, K.C., and Mr. Rigg, on behalf of 
their clients, expressed their approval of the amended clause. 

After the Committee had consulted in private, the CHAIRMAN 
announced that it was decided to proceed on the basis of the last 
clause brought forward by Lord R. Cecil. They proposed to take 
the clause asit was drafted down to the word “ railway," when they 
wished to make it clear that they intended to make that apply to 
the railway so far as it was constructed in tunnel and not to apply 
to the continuation of the line in the open. The period for making 
claims would be two years instead of tbree years, as stated in tho 
clause. The remainder of the clause down to the words “ Board of 
Trade" would keep as it was, and it was proposed to insert there 
the words and subject as afore:aid all the provisions of the 
Arbitration Act of 1889 shall apply to every such arbitration.” 

Lord RIBBLESDALE said by the courtesy of Lord Windsor he had 
been allowed to sit on that Committee, and he fully concurred with 
the clauses laid down, and he wished it to be understood that the 
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Conditions he Atlacked to the Bills Which had been pabed bj hii 
Committee were subject to the insertion of that clause. 

The Committee then pfoceedod to consider cortala pfotactivé 
tlauses in regard to buildings üffected by the Piccadilly and City 
Railway, after which the Commíttoe adjourned, 


~ — 


MANCHESTER CorPorattox Brit. 


A Setec? Committee of the House of Commons, presided over by 
Mr. Bell on Monday and Tuesday, considered the Manchester Cor- 
poration (General Powers) Bill, which confers various powcrs on the 

orporation with reference to the construction of railway and other 
works in connection with the electricity undertaking. In the Bill 
it is proposed that the Corporation shall have power to borrow 
£75,000 in connection with the electricity works. 

Mr. BArroun Browns, K.C., who appeared for the promoters, 
said a controversy had arisen between the various railway com- 
panies and the Corporation with regard to the proposed borrowing 
forthe electricity undertaking and the widening of streets. With 
regard to the first matter, the Corporation proposed to make sidings 
ia connection with their works on the Lancashire and Yorkshire 
Railway Company’s line. The generating station would be a large 
one, and the great bulk of the coal used would doubtless be con- 
veyed by that line. The railway companies were not opposing to 
reject the Bill, but to be exempt from the rates they would otherwise 
be subject to. He contended that the railway companies were 
asking the Committee to alter the general law in their favour, and 
this he objected to. 

After hearing evidence, the Committee decided to allow a partial 
exemption from rating asked for by the railway companies in respect 
of street improvements, their decision being founded on precedent 
in the case of Manchester. 

Mr. De Courcay Mean, the city surveyor, explained the work 
proposed to be carried out with respect to the Stuart Street generat- 
ing station, which would cost £75,000. 

Mr. METZGER, the electrical engineer, gave evidence as to the 
need of the Stuart Street works. In the past year there had been 
an increased consumptior of 3j million units as compared with the 
previous year. 

The Committee pasted the clauses dealing with the generating 
а works and passed on to other provisions not of an electrical 
nature. 


Electric Light Provisional Orders Bill (No. 8).—Standing Orders 
were found to- have been proved in the case of the above Bill on 
Tuesday. The Bill confirms Electric Lighting Orders granted by 
the Board of Trade in respect of the following districts :— 
Bermondsey aud Rotherhithe; Stoke Newington ; Woolwich. 

Tramways Orders Confirmation Bill (No. 1).—The Tramway 
Orders Confirmation Bill, No. 1, which confirms certain provisional 
orders made by the Board of Trade under the Tramways Act, 1870, 
passed the Examiner of Standing Orders in the House of Lords on 
Tuesday. The Bill confirms orders in respect of the following 
places :—Brighton ; Cheadle and Gatley ; Lees; Southport; Stock- 
port; Sunderland. 

Electric Light Provisional Orders Bill (No. 7).—The above Bill, 
which confirms orders granted by the Board of Trade under the 
Electric Lighting Acts, was before the Examiner of the House of 
Lords on Tuesday, and Standing Orders were found to have been 
complied with. The following areas are affected :—Bedlington- 
shire; Chepstow; Cowes: Hitchin; Morpeth, Ashington, New- 
biggin-by-the-Sea, and Morpeth (rural); Pokesdown; Slough; 
Stevenage; Tadcaster and District; Trefriw ; West Riding. 

Metropolitan Railway Вій. — Оа Thursday last week the Court of 
Referees in the House of Commons heard the application of the 
London County Council for a locus standi to be heard against the 
Metropolitan Railway Bill. The contention of the Council was that 
the company should be placed under statutory obligation to widen 
Marylebone Road and Allsopp Place, and to construct the frontage 
of and the entrance to the station according to plans to be approved 
by them. The Court disallowed the application. 

Tramways Orders Confirmation Bill (No. 2).—The above Bill 
which confirms certain provisional orders made by the Board of 
Trade under the Tramways Act, 1870, bas passed the Examiners of 
the House of Lords. The Bill deals with the following localities :— 
Heywood; Leeds; Pontypridd; Southampton; West Riding; 
Wolverhampton. 

City and Brixton Railway.—This Bill came on Thursday last week 
before the Chairman of Ways and Means in the House of Commons 
as an unopposed measure, when the necessary proof was given, and 
the Bill was ordered to be reported for third reading. 

Ashton and Dukinfield Corporations Bill.—On Thursday last week 
this Bill came before the Chairman of Ways and Means in the 
House of Commons as an unopposed measure, and was ordered to be 
reported for third reading. 

Finchley Improvement Bill.—This Bill came before the Chairman 
of Ways and Means of the House of Commons as an unopposed 
measure оп Tuesday, and was ordered to be reported to the House. 
Powers are given under the Bill for the Urban District Council to 
erect a genernting station on certain lands, and an extension of time 
is givcn for the laying of mains in certain areas. 

Abertillery Chun District Council.—On Tuesday the Abertillery 
Urban District Council Bill was before the Chairman of Ways and 
Means in the House of Commons as an unopposed measure, and was 
ordered to be reported fur third reading. Further provision is made 
in tbe Dill with regard to the supply of electricity, the estimated 
expenditure ur der this head being £50,500, 


OUR LEGAL QUERY COLUMN, 
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Otizsitins addreiud id the Editors for insertion n this column should 
be written on one side of the paper. Free use of fictitious names, $c. 
Фау be made. Answers are furnished by a duly qualified lawyer 
but the Editors cannot undertake to be responsible for the accuracy of 
the vieibs which he may express.) 


n fxguisrrive ” writes:—" I should be glad if уоп would kindly 
advise me through the medium of your “ Legal Column " on the fol- 
lowing points :— | 

“1. On reading а prepayment meter fixed in а eonsumer's house, 
it is found that the units consumed exceed those for which prepay- 
ment has been made. Can the consumer be compelled to make up 
the difference? Or, supposing the balance to be the other way, 
must the lighting authority refund any money overpaid ? 

"2. There is а type of prepayment meter which has no cut-off, 
but simply switches in a resistance after the quantity paid for has 
been taken. Would question (1) be affected by a consumer getting 
a lower voltage lamp and running on the dimming devico without 
putting any more money in ? 

“3. If a house has been ‘free’ wired and а slot meter installed 
which is arranged to charge a sum per unit to cover rental of wiring 
and fittings, and a new occupier insists on the prepayment meter 
being taken away and an ordinary meter substituted, (a) May the 
company remove the wiring and fittings against the tenant's wish? 
(b) If not, may the tenant make use of the wiring and fittings with- 
out paying a rental forthem? (c) Can the consumer insist on tbe 
wiring and fittings being removed and substitute his own in place 
of them ? 

"4. If a motor meter with zinc case is put in a consumer's pre- 
mises, and the consumer places a mass of iron or a et near 
the meter so as to affect its working, would this legally constitate 
tampering with the meter; and would this question be affected if 
the consumer did so without any intention of defrauding the 
company ? 

“There is a great difference of opinion among central station 
engineers on the above points, and I think your advice would be of 
general interest.” 

»,“ It is no easy task to furnish wholly satisfactory answers to 
the questions put by our correspondent, for the reason that the 
Electric Lighting Acts lay down no special provisions which are 
applicable to different kinds of meters. Nevertheless, the follow- 
ing replies to his various queries may be found useful :— 

(1) It is a little difficult to answer this question without a more 
exact definition of the term “ prepayment meter." It is assumed, 
however, that this type of meter is worked on the principle, thst 
upon the prepayment of a certain sum the consumer is entitled to 
a fixed number of units. Our correspondent finds, however, that 
when the supply is automatically switched off in the machine the 
dial registers a larger number than was contracted for. In tu: 
circumstances we think that the consumer could be called upon to 
pay the excess, and that in the converse case the company could be 
made to refund the money. It is obvious that in the first case the 
consumer will have had the use and benefit of tte additional units; 
in the second, he will not have had full value for the sum of money 
which he has paid in. 

(2) With regard to this question, we fail to see what bearing it 
can have upon number (1). If tbe company have so arranged tbeir 
slot meter that at the conclusion of the run the current is partially 
but not wholly cut off, it would seem that the use of a partial car- 
rent in perpetuity is legitimate, and is part of the consideration 
for which the 1d. is paid. But is our correspondent quoting from 
his own knowledge when he says there are meters in use which can 
be s9 easily ta mpered with? 

Generally, with regard to questions (1) and (2), we would refer 
to Clause 57 of the schedule to the Electric Lighting (Clauses) Act, 
1899, which provides for the manner in which disputes between 
company and consumer on the question of meter registers are to be 
settled. 

(3) (a) Undertakers are allowed to demand payment for a meter 
from a consumer before putting it in (El. L. Cl. A., 1899, 8. 53), 
and this rule applies whether there is à meter there already or no. 

(3) (b) and 3 (c). It is impossible to answer either of these ques- 
tiors without baving access to the terms of the agreement between 
the company and the “slot consumer" who had taken the free wiring 
agreement. 

(4) The voice of conscience provides a ready answer to this 
question, and our correspondent seems to acknowledge this in bis 
proviso. The Statute (10 and 11 Vict., c. 15., B. 38, incorporated 
with 62 and 63 Vict., c. 19) provides that :— | 

“Every person who wilfully, fraudulently, or by culpable negli- 
gence injures, or suffers to be injured, any . . . . meter. . . or 
alters the index to any meter, or prevents any meter from daly 
registering the quantity of electricity supplied, shall, &c., forfeit 
and pay, &c..... " It is presumed that any electrical engineer 
who erected a Ferranti or other meter in the neighbourhood of 
Jarge dynamo or other machine fitted with electro-magnets would 
be guilty of such culpable negligence as to bring him within thu 
section. 


Newstead.—The ratepayers have decided to have the 
streeta lit by electricity from the plant at the colliery. The cod 
will not exceed 1d. per week per house, 
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THE ESCAPE OF ELECTRICITY. 
(By Оов LEGAL CONTRIBUTOR.) · 


Merck has been said and written about the disastrous 
consequences which result from the electrolytic action of 
escaping currents upon gas and water pipes ; and it scems to 
be generally accepted, without any authority for the proposi- 
tion being cited, that, in such cases, those who allow the 
current to escape are, ег Aypolhesi, liable to make good the 
damage. No authority is ever quoted, for the excellent 
reason that there is none. Parliament has never, except in 
the case of the Sheffield Corporation Tramways Bill, decreed 
that tramway companies or other bodies who make use of 
powerfal currents of electricity shall be held liable if that 
electricity escapes and does damage. 

It is true that clauses are inserted in private Acts which 
authorise the use of electricity, providing that nothing in 
the particular Act shall excuse the company from liability 
for negligence. In other words, no statute ever takes away 
their liability for negligence at common law. 

What, then, is the nature and extent of this common law 
liability ? The recent case of the Eastern and South African 
Telegraph Company, Limited, v. the Cape Town Tramway 
Company, Limited, in which judgment was delivered by the 
Judicial Committee of the Privy Council on April 21st, 
sheds a flood of light on this question. 

The history of this case was shortly as follows: 

The plaintiff company are the proprietors of (inler alia) 


the West Coast cable, which runs into the sea near Cape 


Town, and lies on the sea floor in Table Bay. "The defen- 
dants are the proprietors of the Cape Town tramways, which 
are worked electrically by the trolley system, the current 
returning through uninsulated tramlines. The defendants 
work the greater part of their system pnder statutory powers, 
but there is one portion, in respect of which they have no 


statutory or other authority to work the trams electrically, - 


with the exception that the highway authorities have 
granted them permission to use the rouds for the purpose of 
laying tramlines and erecting posts for the support of the 
overhead wire. 

It will be convenient to refer to this portion of the defen- 
dante’ undertaking as ** the unauthorised section.” As soon 
as the defendants commenced to run their trams by elec- 
tricity, it was found that currents were induced in that 
portion of the plaintiffs’ telegraphic cable which runs under 
the sea in Table Bay to such an extent, that it was almost 
impossible to receive intelligible messages. It appears that 
currents of electricity escaped from the tramrails, and 
entered the sheathing of the telegraphic cable. Flowing 
along this sheathing they induced currents in the conducting 
wire of the cables, The real cause of the mischief was 
the stopping and starting of the tramcars which caused 
irregularity in the current. Experiments were made both by 
the plaintiffs and the defendants in order to remedy the 
mischief, and it was eventually found that by laying what is 
called a twin-core cable for some miles out to sea, the mis- 
chief could be almost entirely obviated. Steps having been 
taken in this direction, the plaintiffs brought an action 
against the defendants, claiming an injunction to restrain the 
tramway company from so conducting their business as to 
cause injury to the working of the telegraphic cable, and also 
claiming damages which were based upon the cost of sup- 
plying thetwin-core cable. The defendants relied upon their 
"Statutory authority to generate electricity to protect them 
from having to pay damages for injury done by escaping 
electricity, and with regard to any electricity which might 
have escaped from the unauthorised section, they claimed 
that there was no principle of common law upon which they 
could be held responsible. The plaintiffs, on the other 
hand, relied on the case of Fletcher v. Rylands, 
L.R. 3 H.L.C. 330, where it was decided that if a 
man brings anything on to his land of a dangerous 
character, and that thing escapes and does injury to a 
neighbour's property, the owner of the dangerous thing must 
be held liable in damages. In that case a man had built a 
dam, and so accumulated a large quantity of water. This 
escaped and flooded some neighbouring property, and the 
owner of the dam had to pay damages. In accordance with 


this decision, it was argued by the plaintiffs in the case under 
review that eacaping electricity came within the same cate- 
gory, and that, although the defendants might have been 
protected by statute in respect of the greater part of thoir 
system, yet some of the electricity which did the damage 
must have escaped from the unauthorised portion. The 
action was originally brought in the High Court of Cape 
Town. The Court of First Instance and the Court of Appeal 
at the Cape both found in favour of the defendants, and, on 
appeal to the Privy Council, their Lordships have affirmed 
that decision. It is not necessary (5 get out the judgment 
of the Court, which was delivered by Lord Robertson, 
at any length, but it was clearly laid down that, 
although the principle of Fletcher 7. Rylands is 
applicable to the storage of electricity in the quantity in 
which the tramway company stored it, yet there was no such 
resulting loss caused thereby to the telegraph company as 
was contemplated by that case. It was also decided that 
the mere fact of electricity escaping is not primd facie 
evidence of negligence; that when it is said that a man shall 
be held liable for injury to his neighbour's land it is meant 
that he must not interfere with the natural use of his neigh- 
bour's land, +.¢., that neighbour has no right to claim pro- 
tection for all the extraordinary uses to which he may feel 
inclined to put his land. To put this doctrine a little more 
plainly, the Privy Council has held that if a man makes nse 
of delicate instruments which may possibly be affected by 
stray electric currents in the earth, he is bound to take every 
precaution to prevent such instruments being injuriously 
affected. So, in the case under notice, it was shown that 
when the twin core cable was adopted, the nuisance ceased. 
Hence the telegraph company were taken to have always had 
it in their power by the exercise of reasonable care to keep 
off the induced currents. 

Unfortunately decisiong of the Privy Council are not 
binding upon our English Courts : partly for the reason that 
they are based upou the law as administered by the various 
Colonial courts of the Empire. They are, nevertheless, 
regarded with great respect, and we trust that the decision 
in the Eastern Telegraph case which expressly. recognises, 
but at the same time limite, the doctrine of Fletcher v. 
Rylands will be adopted in this country. If so, let us see 
what the result will be. An action is brought to recover 
damages for interference with a telephone system caused by ` 
the fact that a tramway company in common with the tele- 
phone company, use the earth for their return currents. It 
is proved at the trial that if the telephone company had 
adopted the double-wire system, no injury could have been 
done. In such а case, if the reasoning of the 
Privy Council be adopted, the tramway company will 
be entitled to judgment; but according to the law 
at present in force in this country, unless a tramway 
company are working under some Act which gives them 
a rigbt, expressed or implied, to discharge electricity into 
the earth they may be held liable. ! 

Making a similar assumption as to the effect of the 
decision of the Privy Council, any action brought to recover 
damages for the result of elecirolysis may be met by a 
similar defence—namely, that the water or gas company has 
not taken the proper steps to prevent the access of stray 
currents to the metal. Such precautions would probably 
include the proper drainage of the soil in the neighbour- 
hood of the pipes, and in the case of water pipes the pre- 
vention of leaks from the joints. 


; 


REVIEWS. 
The Indicalor Handbook, Part II. By ChakLES N. 


PickwonTH. Manchester: Emmott & Co. 3s. net. 


This is a sequel to the author's book on the construction and 
application of the indicator as an instrument, and is devoted 
to the consideration of the diagram taken by that instru- 
ment and the teachings of that diagram. In it will be 
found sufficiently theoretical explanations of the expansion 
curves and other lines of the steam diagram. We say suffi- 
ciently theoretical because it is not possible to apply, with 
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any satisfaction, too close a theoretical reasoning to the lines 
of action of a fluid which is by no means a perfect gas, and 
іє working in a vessel by no means adiabatic or isothermal. 
The ordinary expansion curve of a good engine will usually 
rise above the. hyperbola, but the expansion curve of steam 
always should fall below that curve of comparison. Departures 
above or below the hyperbola simply measure the mean 
effects of condensation, piston leakage or valve leakage, and 
practice alone can enable the engineer to trace out causes. 
In this part of the book the author shows that he knows 
whereof he speaks. Не also gives a useful table of terminal 
pressure factors for saturated and adiabatic curves from 1 to 
30 expansions, calculated on the basis of the fractional 
indices 1$ and i, as given by Rankine. 

The diagram is considered in detail in Chapter II., each 
of the four so-called “lines ” being taken separately. This is 


well done, and includes a table of low-temperature vapour. 


pressures for use in questions of condensation. Some useful 
notes, are made on the action ,of air pumps. Diagram 
analysis continues through the next chapter, and Chapter IV. 
deals with compound diagrams and the method of combin- 
ing these for comparison. 

In Chapter V. the gas engine diagram is dealt with. The 
gas engine differs widely from the steam engine. In the 
latter we at least attempt to keep the cylinder up to 
the temperature of the fluid that enters it. True, we do 
not usually attain to this higli aim, but the necessity. or 
desirability of this is fecognised. In the gas engine, with 
a working fluid many times hotter than steam, we 
deliberately circulate cold, or merely warm, water, about the 
working cylinder, and in spite of this we secure better 
results, referred to the fuel, than we can secure with steam 
engines referred to the same basis, and this, too, though we 
throw away our gas exhaust at a high temperature and 
pressure. The author does not tread so firmly over the gas 
diagram as he did about the steam engine. Не leaves his 
reader to apportion the departures of the expansion curve 
from what it might be to a variety of causes. It is even 
hinted that the cylinder wall may cause the rise of the 
expansion curve towards the “ toe.” We doubt any serious 
wall action unless this be held to include the pnjacketted 
piston. 
explosion, does radiate considerable heat into the mass of gas 


behind it, but surely this effect must be more than balanced 


by the water-cooled wall. After-burning isappealed to. Here, 
again, we think that too much is allowed for dissociation. 
In one place alone is the possibility alluded to of suggested 
increase of specific heat. We thought that no doubt now 
existed as to this fact, and that the results attributed to 
delayed combustion were more probably to be set down to 
the setting free of heat latent at the high temperatures of 
the initial explosion. | 

A final chapter is added on air-compressor diagrams. The 
pernicious influence of clearance spaces is pointed out, and the 
benefits to be secured from the filling of these with circu- 
lating oil in a certain type of ammonia compressor are 
described. Planimeters are also described, and various 
diagram calculations are given. . 

In an Appendix is given a method of graphically deter- 
mining the index of any curve of expansion or compression. 
The book is a plain treatise on its subject, which we are 
pleased to recommend. It is slightly marred by an unusually 
plentiful crop of and which,” and split infinitives. 


€—————— 
BUSINESS NOTES. 


Niagara.—Up to the early part of 1900 the capital stock 
^f tha Niagara Falla Power Company was $3,500,000, and then it 
was lucreas?d to $6,500.000. Only two years have passed since 
Theu, and nuw comes an announcement that the stockholders will 
immeaiately hold a special meeting at Niagara Falls for the purpose 
of increasing the capital stock from $6,500,000, consisting of $65,000 
shares at $100 each par value, to $9,500,000, to consist of 95,000 
shares of the par value of 5100 each. This capital stock of 
$9,500,000 has nothing to do with the millions of dollars that will 
also be expended on the Canadian side of Niagara. On both sides 
of the river great power works are in progress. 


Probably the face of this, heated by the initial . 


Electrical Wares Exported. 
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Adelaide PA .. Value £193 Adelaide .. Value £59 
Aden. Teleg. cable 08,520 ' Amsterdam .. 25 ks .. B 
Alexandria.. s MS .. 131 Azores. Teleg. instruments .. 10 
Amsterdam. 117 Beira. Teleg. mat. dl 
Dangkok .. ке 8 .. 227 Bombay. Teleg. instruments. 50 
М Teleg. cable .. . 1646 | Calcutta ‘a ie 1% 
Beira. Telephones .. .. 17 эз Teleg. wire.. & 628 
Brisbane 186 Саре Ton.. . B 
Buenos Ayres .. ©з . 475 Channel Islands . 15 
ңа Teleg. mat. 6)9 Colombo Hh = "E 
Calcutta x ys . 416 " Te leg. mat. з 
Callao. Teleg. cable .. .. 975 Copenhagen. Teleg. wire 11 
Cape Town.. ug os oe 18 ' Corfu. Teleg. mat. T . 9 
„ Teleg. mat. 21 Durban es sx » 2,11 
Copenhagen. 'Teleg. wire .. ]184 Fremantle .. ee A . 999 
Durban Me se ss ee 1,161 Gibraltar. Teleg. mat... . 184 
э Teleg mat. .. 1,862 ' Halifax Vs 35 se 4 
Fremantle. s 4 aw d Lyttleton 6: dis 5¹ 
РА Teleg. cable .. 819 , Madras es ер e 9 
; Teleg. mat. . 31 Maryborough 81 
Gibraltar. Teleg. apparatus. €0 Melbourne 60 
Halifax. "Teleg. cable. .. 8,000 | Nagasaki 6% 
Hamburg .. Р vá ss 60 . Port Elizabeth 104 
» Teleg. mat „ 880 Port Said Я oh . Я 
Hiogo ee se $s eo 38 | Rockhampton  .. S œa 8 
Hong Kong.. AS i sa 81 St. Petersburg. Teleg.cable.. 6$ 
Kure. Teleg. cable . . 1,088 Sbangbai .. wis e W 
Lisbon NT ss A .. 150 Singapore oe ae we 1 
Madras РР oe 90 б 10 |. Bydne - 123 
Malta mat ^ а а 99 1 МЕ s 1 
1 eleg. mat. ; ellington .. 
Melbourne ё% s . 186 
Nagasaki . 4 855 ө» 51 
New York .. T T .. 384 
Odessa aa 90 a ss 75 
Oporto - de ae T 15 
Ostend .. .. 173 
Santa Cruz.. - T xs 91 | 
Shanghai .. d siè .. 120 | 
б 75 tons teleg. wire.. — | 
Bingapore T Pa 25 29 
Sydney ee ee se se 571 | 
: Teleg. wire aa eO 770 
Valparaiso oe ae - .. 167 | 
Vigo. Teleg. mat. T T 58 
Wellington. e+ 1,826 | 
— — | ye 
Total £129,036 | Totel „ 489mm 


Foreign Goods Transhipped. 


Brisbane. Toleg. apparatus ` Gothenburg. Elec. appar, Value #0 
: Valuc £688 Sydney. Elec. lamps „ l9) 

Durban. 80 cwt. teleph. wire — | 

Fremantle. Elec. machinery.. 1,804 | 


Totel  .. . 2,442 Tota] .. .. 210 

Austrian Exhibition.—We understand that the whole 

of the incandescent lamps supplied to the Austrian Fine Art and 

Decorative Furnishing Exhibition, at Prince’s Skating Rink, 

Knightsbridge, which was opened on Monday last week, were made 

by the “ Watt” factory, of Vienna, for whom Messrs. De Grelle 
Houdret & Co. act as agents for this country. 


Books Received.—“ Electrical Installations of Electric 
Lizht, Power, Traction, and Industrial Electrical Machinery," 
Vol. L, by Rankin Kennedy. London: The Caxton Publishing Co. 
9a. net. 

“ Deep-Sea Sounding in the Pacific, May to August, 1901," by 
R. E. Peake. г 

“The application of Electric Motors to Macbine Driving,” by 
A. Stewart. Second Edition. London: & Rentell & Co., Limited. 
18. 


Catalogues, Lists, &c.—Messrs John Fowler & Co. 
(Leeds), Limited, are sending out a neat show card of Wilkinson's 
patent street transformer pillar and lamp standard combined. 

Messrs. Ferranti, Ltd., of Hollinwood, bave sent us a copy of 
their excellent Wolverbampton Exhibition pamphlet (No. 151), 
which gives full particulars of the Ferranti medium speed engines 
of standard sizes from 300 to 3,000 xw. There is an imposing list 
of electric lighting and traction stations where these engines are 
employed, showing their growing popularity. One of the illustra- 
tions shows a 650-н.р. engine with traction dynamo, as installed for 
the City and South London Railway Company; others show s 
2, 000-H. . compound engine with single-phase alternator, and & 
650-н.р. engine and multiphase alternator. 

Messrs. Н. V. Kramer & Co. have sent us а leaflet and particulam 
of their small continuous current motors. . 

A pamphlet has come to hand from the Edison & Swan United 
Electric Light Co., Ltd., illustrating and describing their various 
fan motors. 

From the “ Buffoline" Noiseless Gear Company, of Levenshulme, 
we have received a new list of their toothed gearing for electnc 
motor, haulage, pumping, motor car and other machinery. 

Messrs. R. W. Blackwell & Co., Ltd., of City Road, E.C., have 
just issued a new catalogue (No. 46) in which the '' Standard " and 
“Universal” electric motors and generators are detailed, also lino- 
type geared motors, desk and ventilating fans, dynamo brushes, &. 


Car Driver Summoned.—At Margate on Wednesday 
last week, Geo. Mercer, a motor man in the employ of the Isle of 
Thanet Electric Light and Traction Company, Limited, was sum- 
moned for driving a car at а speed of 32 miles an hour instead of 
2 miles an hour, the Board of Trade limit, downa steep hill known 
as Fort Road. The facts were admitted, but for the defence, Mr. 
Shea, solicitor, urged that the Board of Trade regulations were not 
to be slavishly adhered to. The evidence of the police showed that 
the driver had the car under absolute control. The instructions to 
the drivers were that they should use the electric brake when 
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descending the hill in question, with the hand brake just on the 
rim of the wheel in cage of emergency. The car must be travelling 
at some little rate of speed in order to make the electric brake act 
efficiently, and when the rails were wet, as on this occasion, the 
electric brake would be inoperative if the tram was running at only 
2 miles an hour, while if the hand brake was used with greater 
power, the wheels would lock and the car would become unman- 
azeable, ran down the hill and probably cause an accident. The 
driver in his evidence bore out Mr. Shea’s statement, and the 
Mayor (Mr. J. Hosking) who is an engineer, stated that 2 miles an 
hour would be safe to run down a hill on a dry day but not when 
the rails were wet. The manager of the company (Mr. R. Hum- 


phreys) said that the Board of Trade did not make any inspection ' 


of the line when the weather was wet. In his opinion, the driver 
exercised sound discretion in descending the hill at 32 miles an 
hour. The Mayor announced that by a majority the Bench decided 
to convict, and a fine of £5 and 93. costs would be imposed. 


Coronation Arrangements, — The directors of the 
Roberteon Lamp Company have offered their workpeople's large 
dining hall for the use of the King's Dinner Committee for Ham- 
mersmith, of which offer the committee have been pleased to 
avail themselves, as the dining hall is the largest in the district. 


The directors have also decided to pay their workpeople two days’ . 


full wages for the two Coronation holidays, in commemoration of 
the coronation of King Edward VII., and as a recognition of the 
efforts of the workpeople during an excessively busy and trying 
period. . 


Current Duration Counter. — The accompanying 
illustration shows an instrument now being supplied by Messrs. 
O. Berend & Co., Limited, for gauging the amount of energy used 
in any electric light or power installation where the number of 
lamps, alight at the same moment, or the power taken by any motor, 
is approximately constant. In installations where only a small 
amount of energy is annually consumed, the cost of installing a 
watt-hour-meter and of periodically testing it, bears a considerable 
ratio to the cost of the energy itself, and in such cases the current 
duration counter may be advantageously substituted. The instru- 
ment consists of a 300-houranti-magnetic clock, provided with an 


electrically-operated starting and arresting device. It is made in two 
forms—one for small and the other for large currents. In the former, 
the instrument is connected in series, and in the latter in parallel 
with the mains. The series type starts with a current of about 
Toth ampere and stops when the current falls below this value. 
The parallel type starts or stops the instant the motor or lamp 


circuit is closed or opened respectively. The clock requires 


winding up about oncea month, and the figures on the dial represent 
the number of hours during which any current has been taken from 
the circuit to which the instrument is connected. 


‘Dissolutions and ULiquidations.—Creditors of the 
Gateshead Electric and Mechanical Supply Company, Limited, 
should send particulars of debts, &c., to W. T. Price, 21, Collinwood 
Street, Newcastle-upon-Tyne, liquidator, by June 24th. 

A meeting of the Commercial Telegraph Construction Syndicate 
is to be held at 7, Angel Court, E.C., on July 15th, to hear an 
account of the liquidation proceedings from C. Quennell, liquidator. 

At an extraordinary general meeting on 21st ult., Messrs. Morgan, 
Móndey & Co., Ltd., electrical engineers, Rotherham, resolved to 
voluntarily wind up their affairs, and appointed as liquidator Mr. 
Н. J. Allen, of St. Peter's Close, Sheffield, to whom all accounts 
should be forwarded. | 


. 4 

Electro-chemical Factory in Italy.—The Italian 
Office of Public Works has definitely approved an important project 
having for its object the installation of a factory for the electrolytic 
manufacture of soda and other chemicals. The concession has been 
secured by the Italian Electro-Chemical Company (Société Italiana 
di Elettrochimica), of Rome. A hydraulic installation with a head 
of water of 70 metres will be utilised, giving about 8,300 н.р. 


New Starting Switches.—We illustrate herewith a 
new line of starting and regulating switches which the International 
Electrical Engineering Company, of Clun House, W.C., are placing 
on the market. Figs. 1 and 2 showstarting and regulating switches 
each fitted with “no voltage” release. Fig. 3 is a starting switch 
having“ no voltage release suitable for large currents, the contacts 


being of large area and renewable, For switching off automatically 


in case of an overload, the switches are fitted with a relay to de- 
magnetise the retaining coil. The switches can also be supplied 
with protective covers to prevent accidental shock, and when 
desired they are also enclosed in cast-iron cases suitable for 
use in collieries and exposed positions. A novel feature of the 
switches consists in the extremely simple means for retaining the 
switch arm magnetically in the “full-on” position, in a starting 


Fig. 1.—Startinc SWITCH. . | 


switch, or on any desired contact in a regulating switch. It consists 


in winding the retaining coil upon an iron bobbin forming the bear- 
ing of the switch spindle, thus obtaining a closed magnetic circuit 
through the spindle and a part of the switch arm to the.back flange 
of the bearing bobbin, the parts being made of soft iron. The 
number of contacts of all the switches is ample, and it may be 
mentioned that in no case is the switch rated for greater horse- 
power at the higher voltages, merely because the current density at 
the contacts is reduced. All the starting switchesare arranged to 
short-circuit the starting resistance in the shunt circuit when in the 
* full on " position, and if desired a separate shunt contact strip is 
fitted to ensure the full voltage to the motor field magnets at all 


positions of the switch arm. Regulation of the spring can be 


effected from the front of the switch in the smaller sizes by inserting 
a screwdriver in the screw at the end of the spindle, and holding the 
spindle, whilst the pin fixing the switch arm to the spindle is 
removed. The spindle can then be turned until the torsion of the 
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Fie. 2.—REGULATING SWITCH. 


spring is suitable, and the pin replaced. Every care is taken 
with the insulation of the apparatus. The slate is specially insulated 
from the iron frame, and the resistance coils are wound on asbestos 
tubes carried on porcelain insulators. Every switch box has an 
earth wire screw. e connecting wires between the switch con- 
tacts and the resistances are held in definite positions by a clamp to 
ensure against accidental short-circuits. This arrangement, and the 
method by which the wires are connected, enables the switch to be 
readily separated from the resistance if desired. Before leaving 
the works every switch is tested with an alternating current at 2,000 


volts. The company aim at supplying apparatus which will give 


permanent satisfaction. and with this in view they have been most 
liberal in proportions, and every care is taken to ensure simplicity 
along with good mechanical construction. Every part of the 
apparatus can be readily taken to pieces for repair, renewal, 


inspection, or adjustment, and easily replaced. The &witches are 
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made in the works of the firm at Liège which are amongst the 
best equipped in Europe, and by atrict standardising and employing 
the most modern processes for cheapening production, the company 
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Fie. 8.—SrTARTING SWITCH ғов LARGE CURRENTS. 


are able to turn out a high-grade apparatus at moderate prices. We 
understand that the department of the works in which these 
switches are manufactured, is in charge of Mr. Walter F. Jones, late 
of the Electrical Transmission Company, of Hammeramith. 


Peace Illuminations.—4A considerable amount of rapid 
illumination work was placed in the hands of the Electric Light- 
ing Boards Company on Monday, and this was a most suitable occa- 
sion to show how rapidly electricity can be applied on this system 
as compared with the installation of gas devices. Many of the 
orders for illuminations did not reach the company until 4 p.m, 
but the illuminations were fully alight by 8 o'clock. Amongst the 
installations was a large display at the P. and O. offices in North- 
umberland Avenue, and at the United Service Club in, Pall Mall, 
opposite the company's own offices, where there was also a large 
display. А number of the Royal warrant-holders similarly had dis- 
plays in Regent Street and Bond Street; among the restaurants 
illuminated was the Café Royal А record. fixing in the 
evening was that of 280 8-с Р. lights in 1 hr. 20 min., by two men 
and one boy, including six principal connections, which, taking into 
consideration the difficulty of working in view of alarge and demon- 
strative crowd, comes very close to the company’s French and 
American time records for rapid illuminationg on the E.L.B. 
system. А 


Railway Safety Appliances.— A very handsome 
volume has been issued by Messrs. Saxby & Farmer, Limited, con- 
taining 70 excellent illustrations, with brief descriptions, of instal- 
lations carried out by them on the interlocking and block systems 
with which their name is inseparably associated. Examples are 
given from all quarters of the globe, and we note that in some cases 
hydraulic power has been employed for operating the signals and 

oints. The system is not confined to railway working; the instal- 
ation supplied by Messrs. Saxby & Farmer for the Tower Bridge is 
illustrated, as well as the signal cabin at the Old Haymarket 
junction of.the Liverpool tramways for working the interlocking 
pointe and signals in use there. The Dover electric tramways also 
employ Messrs. Saxby & Farmer's system. 

WESTINGHOUSE ELEcTRO-PNEUMaTIC SYSTEM.—A well-got-up 

phlet has been issued by the Westinghouse Brake Company, 
imited, illustrating and describing their electro-pneumatic system 
of signalling on railwaye, of which a description has been published 
in our columns, Since 1891 19 railways in America have adopted 
this system, and three British railway companies have put down 
experimental installations to the extent of over 200 levers. The 
points, signale, gates, &c., are worked by compressed air motors, 
controlled by electrical means, and the hand-levers are mechanically 
interlocked, while the movements of the points, &c., are electrically 
indicated in the locking-frame ; if for any reason the proper move- 
ment does not take place, the levers are locked unti] the obstruction 
is removed. The 47-lever installation at Bishopsgate station is 
illustrated, with mauy of the details, as well as other plants in 
England and abroad. The automatic block system of signalling 
installed on the Boston Elevated Electric Railway is explained, as 
well as a system of semaphore signals operated entirely by elec- 
tricity. The company has issued a statement in refutation of 
allegations to the effect that the electro-pneumatic system failed 
through frost and snow last winter in certain American towns; the 
statement embodies reports from the railway officials, which go to 
show that the difficulty was due to frozen snow between points, 
&c., which would have happened with any system whatever. 


“Science Abstracts.“ - We are informed by the editor, 
Mr. G. W. de Tunzelmann, that large additions have been made this 
year to the list of periodicals dealt with, making a total of 150; the 


value of this periodical, therefore, already so useful to engineers, is 
proportionately increased. An immense amount of time can be 
saved, when looking up special subjects, by a reference to Science 
Abstracts, but, curiously enough, many engiaeera, who, by virtue of 
their membership of the Institution of Electrical Engineers, are 
necessarily in possession of the abstracts, forget to consult them; 
we know that this is so, because inquiries on technical matters are 
constantly coming to our hands which are not of sufficiently general 
interest for insertion in our “Correspondence” columna, and in 
answering these privately, we have frequently found all that could 
be desired in the pages of Science Abstracts. 


Trade Announcements, — The Horsfall Destructor 
Company, Limited, announce that from June Ist their head office 
has been removed to their new works—Lord Street Works, White 
hall Road, Leeds. It is anticipated that great benefit will accrue 
from the head office and works being under one roof, instead of 
their being, as hitherto, in different parts of the town. The offices 
aod worka have been laid out specially for the company's require- 
ments, and in such a manner as to enable them to deal with large 
contracte with the greatest facility and dispatch. 

Mr. August Reichwald informs us that he will remove on 9th 
inst. to larger premises at Finsbury Pavement House, Finsbary 


. Pavement, E.C. 


The Union Electric Company, Limited, of 151, Queen Victoris 
Street, have appointed Mr. James Gray, of 19, Waterloo Street, 
Glasgow, as agent for the sale of their arc lamps for all 
industrial purposes Mr. Gray із to arrange a showroom to 
exhibit the latest types of both open and enclosed, direct and 
alternating current, flame-and triplex lamps, so that prospective 
purchasers in Scotland will have the opportunity of seeing them at 
work there. · | | 

We are informed by Messrs. Veritys, Limited, that they have 
taken temporary premises at the Edinburgh Chambers, Baldwin 
Street, Bristol, hitherto occupied by Mr. A. H. Dowson, as agent for 
the Sun Electrical Company, Limited, and Messrs. Johnson and 
Phillips, who has now relinquished auch agencies, having accepted a 
position with Messrs. Veritys, Limited, as their manager and 
representative in Bristol and the western counties. More suitable 
premises are being arranged for, aud the company will then carry 
large stocks of all their various specialities for the convenience and 
benefit of their customers in the West of England and South Wales. 

The City Electrical Company, Limited, has opened offices at 5, 
Tottenham Street, London, S.W. 


The Westinghouse Works at Manchester.—The 
Practical Engineer says that so far as building operations are con- 
cerned, the new works of the British Westinghouse Company, at 
Trafford Park, Manchester, are now complete, and under the direc 
tion of Mr. W. C. Mitchell, the superintendent, rapid progress is 
being made in the equipment of the various shops, about 1,500 men 
being now employed in installing and assembling the machinery and 
manufacturing plant. All the cranes, which are being entirely 
supplied by English makers, have now been delivered and placed 
in position on the tracks, and quite 60 per cent. of the general 
machinery has been delivered or installed, but as this repre- 
sents only 25 per cent. of the total value, it will be seen that the 
principal heavy plant, including a number of exceptionally powerful 
lathes, planers, &c., is yet to be delivered. The tool room, and some 
sections on the upper floors, are now in running order, whilst several 
sections on the ground floor are working on details for the equipment 
of the works, but not in manufacturing. Hydraullc lifts for the 
various shops, supplied by Messrs. Musker, of Liverpool, are also in 
operation. The electrical power now being used is developed by 
two temporary locomotive boilers through a 250-Kw. generating 
set. A large battery of Babcock & Wilcox boilere, each of 
480 H.P., will, it is expected, be ready in about a week or so, ands 
pair of 1, 200-H.. Westinghouse vertical Corliss engines are now 
being assembled on the foundations. The part of the plant which 
is, perhaps, in the best running order is the pattern-making and 
carpenters’ shops, which are eauipped with the most modern and 
improved wood-working machinery. The steel foundry, with its 
system of 20-ton open-hearth Wellman tilting furnaces, is well 
advanced. The iron foundry has been somewhat delayed, owing to 
the failure of contractors to deliver the equipment on time. Large 
60-in. and 72-in. cupolas are, however, now in process of erection, 
and core ovens, tumbling barrels, and other equipment are also being 
pushed forward, so that it is anticipated that in a week or two 
moulding will be commenced in this department, 


Wolverhampton Exhibition.—Messrs. C. Wüst & Co., 
of Seebach, Zürich, Switzerland, who have an exhibit at Wolver 
hampton, have sent us some of their ciroulars. Their ех 
includes many specimens of electric-driving applications, using 
their new multi-speed reversing alternating motors; also noiseless 
helicoidal high-speed gear, and new frictionless tachometers 
(Aumund's system). The driving exhibit includes a Swiss chalet, 


opposite the Machinery Hall, where lathes, drilling machines, 


вате, &, arc electrically driven with three-phase currents. 


Germany.—A notably large crane has lately been com- 
pleted at the shipbuilding yard of the Howaldt Shipbuilding Com- 
pany, at Kiel, Germany. The crane, which is electrically o 
weighs 450 tons, and is able to lift a load of 150 tons; it is located 
on a strip of land between two docks, so that it can deal with loads 
on either. - 
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CARDIFF CORPORATION TRAMWAYS. 


THE county borough of Cardiff, the metropolis of the prin- 
cipality of Wales, has a population of 164,315, and a 
rateable: value considerably over a million sterling. That 


it is a growing town is shown by the fact that, during the 


last 20 years, the population has just doubled, whilst the 
rateable value has increased іп a still higher ratio.. 

I The Corporation in 1898 promoted a Bill in Parliament 
seeking powers to borrow money for various important im- 
provements, including the construction of tramways and the 
purchase of land for buildings in connection therewith ; this 
Bill in due course received the Royal Assent. The amount 
of money sanctioned for tramway purposes was £160,000 for 
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finally decided to adopt the overhead system of electrical 
traction in preference to any other, although at one time the 
conduit system was suggested—in fact, the estimates placed 
before Parliament in the ones Bill were based on the 
latter. | 
Four sites were 1 ТЕ for the power station and car 
depots, at a total cost of £24,354. 
In June, 1900, Mr, Arthur Eliis was appointed electrical 
engineer to the tramways department, and took up his duties 
in September of the same year. In the month of December 
following he was appointed borough electrical engineer and 
manager of the electric lighting and tramways undertakings 
of the Corporation, Immediately after taking up his duties 
in connection with the tramways, he prepared details of his 
requirements in connection with the power station, in order 
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VIEW OF CYLINDERS AND VALVE-GEAB OF MUSGRAVE ENGINES. 


permanent way construction, and £30,000 for the purchase 
of lands for the power station and the car depots. The 
period for repayment was fixed by the Act at 60 years for 
lands and 30 years for the buildings. All other monies to 
be borrowed for tramway purposes, such as plant and equip- 
ment, cars, &c., were to be such as might be sanctioned by 
the Board of Trade. During this important period Mr. W. 
Harpur, M. I. C. E., the borough engineer of Cardiff, acted as 
engineer to the scheme. 

During 1899 а chairman and deputy-chairman of the 
'Tramways Committee, and the borough engineer, acting on 
instructions from the Council, visited all the important 
tramway systems in the kingdom, and presented a lengthy 
and detailed report thereon, with the result that the Council 


that the work might be proceeded with without delay, the 
power station being the most important matter to be dealt with. 

Upon receiving these details of requirements, Mr. Harpur, 
the borough engineer, who has acted as architect for all 
buildings in connection with the undertaking, immediately 
proceeded to prepare the plans of the buildings. As soon as 
these were ready, the borough engineer, with his own men, 
put in the concrete foundations, the structural details of the 
buildings in the meantime being prepared and tenders got 
in. By this means at least three months were saved. The 
work of putting in the foundations was commenced in 
December, 1900; on account of the peculiar nature of 
the subsoil, excavations had to be made to an Е depth 
of 17 ft. 
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The power station buildings are all that could be 
desired, and the borough engineer is to be complimented 


upon their substantial nature. The buildings are chiefly 
of red brick, with stone copings, &c. 


smiths’ shop, workmen’s lavatories, &c. 


staff offices are reached by means of a staircase leading from 


the main entrance hall, as well as from the switchboard 


gallery. 


The engine room and boiler house are situated imme- 


diately behind the offices. The former is a very fine room, 
provided with excellent ventilation. It is 104 ft. long, 60 ft. 
wide, and 56 ft. high, and is lined throughout with cream- 


A spacious entrance 
hall is provided, on the right and left of which are the 
battery room, stores room, mess room, repairs shop, and 
Immediately over 
these rooms are the offices of the station staff, com- 
prising in all five large rooms, complete with lavatories, &c. 
A bathroom is also provided for members of the staff. The 


The buildings have been erected by Messrs. W. Symonds 
and Co., at a contract price of £16,100; the whole of the 
steelwork was provided by Messrs. A. D. Dawnay & Sons, 
Limited, of Cardiff, as sub-contractors. 

The chimney stack is situated at the front end of the 
building, and is 160 ft. high; it is built of red brick, 
octagonal in shape. It is surmounted by a very heavy 
granite capping, made up of eight stones, each weighing 
30 cwt. The hoisting and fixing of these heavy stones was 
a matter of great difficulty. The stack was erected by 
Messrs. Clark & Co., of Cardiff, at a cost of £1,563. 

In getting out the arrangement of the buildings, Mr, 
Ellis fixed their position in such a way as to leave room on 
the other side of the engine room for an exact duplicate of 
the boiler house and coal bunkers, so that when it is completed, 
the engine room will be between two boiler houses, These 
extensions, he anticipates, will be required at an early date. 


MUSGRAVE ENGINES AND WESTINGHOUSE DvNAMOS. 


coloured glazed brick. At intervals along the side walls 
substantial piers with semi-circular arches are provided, upon 
which the rails for the crane are fixed. 

On one side of the engine room is the boiler house, of the 
same length as the engine room, 46 ft. wide and 48 ft. high. 
The walls of the boiler house fronting the boilers are lined 
with cream-coloured glazed bricks, which give a very clean 
appearance. The front portions of the boiler seatings are 
also lined with glazed bricks. Immediately to the side of, 
and adjoining the boiler house, is provided a building run- 
ning the full length of the boiler house, into which the coal 
trucks are brought direct from the railway siding coupled up 
to the Taff Vale Railway Company’s system. From this 
building the coal can be tipped either into the bunkers above 
the boilers, or into the coal storage below the level of the 
siding. At one end of the boiler house a large pump room 
is provided, with space for 12 feed pumps of the Weir type. 

The roofs throughout are supported by mild steel prin- 
cipals and framing of neat design, composed of angles and 
flat tie-bars. 


The present buildings are all finished off with temporary 
brick ends. There is sufficient room on the present site to 
extend the buildings a further 300 ft., with two chimney 
stacks at each end. 

At one end of the buildings and in front of the offices, а 
large cooling pond is being provided for condensing pur- 
poses, The water in the pond is drawn from a fresh water 
brook, running along one side of the main building, and 
dividing the power station site from that of the main car 
depot. Mr. Ellis intends when necessary to erect cooling 
towers over the pond, which has been built with this end in 
view, of very substantial construction, by the public works 
department, under the directions and supervision of the 
borough engineer, who prepared the detailed drawings to 
meet the requirements supplied to him by Mr. Ellis. 

The tramways department is very fortunate in having the 
power station on a site provided with ‘a supply of water and 
a railway siding, and it is hoped that with these advantages 
the cost of generation will work out at a very low figure. 

The present power station buildings will be fully occupied 
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with plant during the current year. At the present time 
there are in the engine room four engines, each of 500 H.P., 
and there are two more on order of 1,600 н.р. each. The 
engines have been and are being supplied by Messrs. John 
Musgrave & Sons, Limited, of Bolton, Lancashire. They 
are all of the vertical cross-compound condensing type, of 
heavy design. They work under a steam pressure of 
140 lbs. per sq. in., and run at a speed of 100 revolutions 
per minute. 

Each engine is fitted with its own condenser, driven by 
side levers from thecrossheads. The air-pumps of the smaller 
sets are 25 in. in diameter, 12 in. stroke, with steel air-pump, 
bucket rod, and deep buckets having a series of small valves, 
and delivery grid with valves. 

The condensers are of the injector type, with suitable 
water regulators. On the large sets are two air pumps, each 
of 30 in. diameter. The condensers are placed below the engine 
room floor level, and immediately at the rear of each engine. 
Each engine is provided with steam-driven barring gear. 

The engines are capable of withstanding an overload of 
25 per cent. for two hours, and 50 per cent. for short 
periods. They are fitted with Corliss valve gear on both 


Each engine is fitted with a neat and substantial packing 
stage, with ornamental hand rails and pillars, for getting at. 
cylinders, valve gear, &c., and all these are coupled together 
80 that the attendants can get from one engine to any othe 
with ease. | ; 

The four 500-H.P. engines cost £14,508, including spare. 
parts and foundation plates, and the two 1,600-H.P. engines. 
on order £14,742 17s. 

The four generators at present installed: were supplied . by. 
the British Westinghouse Electric Manufacturing Company, 
Limited. They have an output of 300 Kw. each, and are 
capable of withstanding overloads of 25 per cent. for two 
hours, and 50 per cent. for short periods, without sparking 
and without moving the brushes. The generators are of the 
multipolar type, with armatures mounted directly on the 
shafts between the high and low pressure engines. The 
armatures were forced on to the shafts under a pressure of. 
70 tons. 

The generators work as compound machines on tramway, 
loads at a pressure of 500—550 volts, and as shunt machines 
on lighting loads at a pressure of 460—500 volts. The four. 
generators cost £7,390. 
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cylinders, worked by means of eccentrics fixed to the crank- 
shafts. Each engine is provided with an automatic cut-off 
motion connected direct to the governor. The engines are 
entirely enclosed, and forced lubrication is used for all parts, 
the oil pumps being worked by eccentrics. 

The governors on the engines are of the quick-speed type, 
driven by ropes from the crankshafts. Means are also 
provided so that the speed can be altered up or down by 
hand whilst the engines are running, the governing variation 
from no load to full load being 24 per cent. 

The cylinders are of hard sound metal; the н.р. cylinder 
is 17} in. in diameter, and the L.P. cylinder 35 in. diameter, 
both having a stroke of 3 ft. The piston rods are fitted 
with United States metallic packing. The rods аге of 4 in. 
diameter steel. The crankshafts are made of hollow Siemens- 
Martin steel, 12} in. diameter, and 15 in. at the wheel boss. The 
fly-wheels are 16 ft. diameter, made in halves, having a 
weight of 14 tons in the rims alone, the total weight of each 
wheel being 35 tons. ä 

The larger engines have cylinders of 38 in. and 58 in. 
diameter respectively, with a stroke of 3 ft. 6 in. The piston 
rods are 6 in. and 6] in. in diameter. The crankshafts 
are 18 in. diameter, and 23 in. at the wheel boss. The fly- 
wheels are 19 ft. diameter, built up in sections, with a weight 
of 38 tons in the rims, and a total weight of 75 tons each. 


The two large generators on order are being supplied by 
Messrs. Dick, Kerr & Co., Limited, of London. They have 
a capacity of 900 Kw. each ; they are being made to meet 
the same conditions as those already installed, and will be 
mounted on the shafts of the engines in a similar manner. 
These two generators are being supplied at a cost of £5,560. 

There is also in the engine room an 80-kw. motor- 
generator, which works in conjunction with a battery of 
accumulators, and serves several purposes, amongst which 
are the following :— 

It receives current from the main tramway bus bars at 
500 volts, and gives out current at a pressure of 100—140 
volts for charging the battery or supplying the works 
lighting independently (whieh can also be supplied direct 
from the battery when the motor-generator is not working). 

It can work in the reverse order and receive current direct 
from the battery at 100 volts, and give current at a pressure 
of 500—550 volts, Ву this means it is possible to shunt 
cars, &c., in the depóts when the main plant is shut down, 
and to work the various motors in the power station in con- 
nection with the mechanical stokers, &c., when raising steam 
on the boilers previous to starting up the plant. 

It is also used for running any specially early cars or 
repair trolleys for night work on the overhead equipment. 

The motor-generator was supplied by Messrs. Bruce 
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Peebles & Co., of Edinburgh. It consists of two generators 
coupled together, with a fly-wheel between the machines. 
The generators are mounted direct on a common bedplate. 

The low-pressure machine has a double-wound armature, 
with a commutator at each end. The reason for this is to 
get the maximum output of the machine and to run the set 
&t à constant speed. 

To enable the low-pressure side to generate an output of 
600 amperes at 140 volts, or 84 Kw., the high-pressure side 
requires an input of 100 Kw., at 500 volts, running at 500 
revolutions per minute. 

With double-wound armature and a 
pressure of 100 volts supplied to the low- 
pressure side, the two armatures being in 
parallel, the set is driven from the battery 
at a speed of 600 revolutions per minute, 
and the high-pressure side generates its 
full ontput of 170 amperes at 500 volts, 
ог 84 KW. 

The motor- generator can by this 
arrangement always be worked at its 
highest efficiency without any weakening of 
the fields, except the small amount neces- 
вату to reduce the voltage on the low- 
pressure side as a dynamo from 140 
to 100 volts. 

The generators are six-pole machines, 
the field coils being wound on separate 
formers for easy removal. The armatures 
are of the drum type. The bearings are of 
the swivel self-oiling type. The fly-wheel 
of the  motor-generator weighs 1 ton. 
The battery of accumulators was supplied 
by the Tudor Accumulator Company, and 
consists of 56 cells with 31 plates in each. 
The cells themselves consist of lead-lined 
wooden boxes supported on oil insulators, 

The capacity of the battery is :— 
2,100 ampere-hours when discharged at 
210 amperes ; 1,500 ampere - hours when 
discharged at 360 amperes; 1,620 ampere - hours when 
discharged at 540 amperes. The normal rate of charge 
is 300 amperes, and the maximum rate of charge 
875 amperes. The duties of the battery, as previously 
mentioned, are the direct lighting of the power station 
and car depot and the supply of current to the motor- 


EXTERIOR OF POWER STATION. 


generator. The battery is placed in a room at one end 
of the engine room. 

In the engine room there is a 20-ton hand-driven 
travelling crane, which can operate the whole length of 


the building. It is intended eventually to equip the 
crane electrically, and thus save time and labour. The 
crane was supplied by Messrs. Joseph Booth & Bros., of 
Leeds. It has a span of 60 ft. and a lift of 35 ft. 

Down the centre of the engine room, between the two 
rows of engines and generators, there is a 
supported by means of ornamental columns at a height 
12 ft. above the engine room floor level; the Dep i 


coupled up to the stagings around the various engines, 
and also leads on to the switchboard gallery at one end of 


MAIN STEAM RANGE IN BOILER HOUSE. 


the engine room. It is approached at the switchboard end 
by means of a double staircase from the engine room floor 
level, and by a staircase at one side of the gangway at the 
opposite end of the engine room. The whole of the upper 
gangway is protected by means of ornamental columns and 
nandrails of similar design to those on the stagings of the 
engines. 

This central gangway serves two purposes: the easy 
access to the cylinders and valve gear, and the supporting 
of the main steam pipes running “down the centre of the 
room, the pipes being supported by carriers on the underside 
of the gangway. 

The main switchboard is built direct into the main wall 
at one end of the engine room, and stands back in a recess, 
taking up 42 ft. of the total width of the room. Imme- 
diately in front of the board there is a clear space 10 ft. in 
width. Тһе gallery is carried right through into the 
boiler house and to the coal bunkers beyond, so that the 
engineers in charge can control the whole station with the 
smallest amount of trouble. 


(To be continued, ) 


Carbide Patents.—The anomalous position as to patent 
rights covering the manufacture of calcium carbide in Europe, and 
the Continental makers' combination, have brought about a curious 
state of things. At the present time American, Swedish, German, 
and French carbides are all to be found simultaneously passing 
through the Port of Hamburg ; because for some reason or other 
the manufacturers of each country seem to consider it their duty to 
export their products to one another's territory. If American 
carbide is being sent to Germany, attempts are to be made to send 
Jerman carbide to America (the patent monopoly in the latter being 
presumed capable of demolition), which appears to indicate a 
position of affairs somewhat resembling the phenomena of that land 
where all the boys were girls and all the girls boys. Carbide isalso 
being sent by - the French Compagnie Générale de РЕЛесёто- 
Chimie to the Santa Fé Railway of the Argentine Republic, but 
that carbide is transferred to shipboard at Trieste and An 
this peculiarity being due, we imagine, to the extremely — 
rates charged by different French railway companies for the 
carriage of the material over their lines. 
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ELECTRIC LIGHT AND POWER NOTES. 


Alsace-Lorraine.—M. René Koechlin, engineer, who 
has already executed several hydro-electric installations in Switzer- 
land, has just completed, with the assistance of M. Potterat, an 
sngineer of Berre, a scheme for the construction of a hydraulic 
power station on the Rhine for the development of electrical energy. 
An application for & concession has been made to the Government. 
The power to be obtained by the proposed works will be 23,000 н.р, 
and will be employed for motive purposes. A sum of 15,000,000 
marks will be required to carry out this importent undertaking. 
It this project is realised, Mulhouse will possess perhaps the most 
important hydro-electric power station in Europe. 


Barking.—The annual report of the electric light under- 


taking shows tbat the deficit amounts to £273, as against £1,005 
last year. | 


i Birhdale.—It is now definitely stated that electricity 
will be supplied throughout the whole of the district by the 
Birkdale District Electric Supply Company. The charge is to be 
7d. and 2d. per unit, according to the maximum demand system. 


і DBlaekburn.—O wing to the loss of over £7,000 on the 

"years working of the gas undertaking, the Blackburn Gas Com- 
mittee baa decided to increase the price of gas. The loss on the 
tramways for the past year was about £6,000, and on electricity 
about £1,000. How is this for relief of the rates? 


Blackpool.—The annual report of the Electricity 
Department to March 31st shows a total output of 2,262,516 unite, 
as against 1,760,459 for the previous year, of which 924,415 were 
for private supply, 289,659 for public lighting, 804,058 for traction, 
and the rest used in the works or lost. The total income was 
£27,911, and the expenditure £15,720, leaving а gross profit of 
£9,191. After payment of interest and sinking fund, there remained 
only £57 11s. 10d. During the year the capital expenditure was 

‚ increased from £142,749 to £168,688. Generating costs amounted 
y to £14,053. Eos 


t Bridlington.—On the 28th ult. the T.C. resolved to 
: engage Mr. F. H. Medhurst as consulting engimeer in connection 
with its electric lighting scheme. 


4  Bristol.—The City Council has discussed a report from 
the Electrical Committee stating that in consequence of the rapid 

growth of the undertaking preparations for the enlargement of the 
Avonbank works should be made at once. Alderman Pearson 
pointed out the extreme risk that they had rua in dealing with 
their Christmas load, the whole of their power being in use and no 
reserve available in case of a breakdown. The present extension 
was estimated to cost as follows: — Foundations, £9,564; super- 
structure, £13,000; boiler house and plant, £12,900; engine room 
plant, £19,200; piping work, £3,500; motor and auxiliary 
plant, £775; lighting, £420; contingencies, 24 percent. The total 
was £61,000. The Committee asked the Council to authorise the 
work being done by the Committee’s own officers under Mr. Faraday 
Proctor, not calling in an outside architect, but with power of refer- 
ence to Sir Benjamin Baker. The report was stoutly challenged by 
several members who are generally in opposition to the Electrical 
Committee's schemes, but by an overwhelming majority the Council 
gave the sanction Alderman Pearson asked for. It also authorised 
the purchase of extra water-softening plant for the Temple Back 
station at a cost of £2,915. 


Caversham,—The U.D.C. on May 27th discussed a 


proposal to apply fora prov. order for electricity supply. On a 
division the voting was equal, and the chairman declined to give a 
casting vote. ` 


Cleckheaton.—The Electricity Committee of the D.C. 


bas decided to fix the price of electrical energy for lighting 
purposes at 5d. per unit, and for motive power at 2d. per unit. 


Dungannon (Tyrone).— The U.C. has under considera- 
tion a scheme submitted by Mr. E. G. Cruise, of London, for the 
electric lighting of the town. 


Epsom.—Mr. Hawtayne, consulting engineer to the 
U.D.C., having reported that the engines supplied to the electric 
lighting works materially exceeded the guaranteed steam con- 
sumption according to the specification, the Council has decided 
that the firm who supplied the engines shall be asked to substitute 
two more efficient engines. 


Faversham.—Upon the recommendation of the engi- 
neer, Mr. H. Talbot, it has been resolved to borrow £24,100 for 
electric lighting purposes. 


Hamilton.—An agreement between Messrs. Edmundson 


and the Corporation has been signed, and the T.C. has decided to : 


dispose of some ground at Almada Hill for electric lighting works. 
The engineer’s report states that the total cost of the works has been 
reduced to £31,494. 


Kingston-on-Thames.— The annual report of Mr. J. E. 
Edgcome, the borough electrical engineer, states that new buildings 
and plant have been installed, and that the new mechanical stokers 
and Pimbley economisers are giving satisfactory results, Various 
extensions of cables have taken place. Financially, there is an 
adverse balance-sheet for the second year in succession. The total 
capital expenditure has increased from £59,954 to £72,047. The 
total expenditure for generation, distribution, &c., including capital 


charges, has risen from £9,283 to £9,673, the receipts also rising 
from £6,562 to £7,378 during the year, making a net loss of £2,294, 
as compared with £2,721 for 1801. The total works cost per unit 
decreased from 4:353d. to 3 499d., the lowest yet reached; but added 
to this was 2:658d. per unit for interest and repayments. The 
number of consumers is now 458 (an increase of 82), and the total 
lamps connected equal 22,885 8-с.р., an increase of 3,986. Ou Tues- 
day last the Council decided to obtain expert advice on tho work- 
ing of the department, at a cost not exceeding £100. | 


London.—STEPNEY.— An inaccuracy occurred іп our 
note last week, on the result of the arbitration between the County 
of London and Brush Provincial Electric Lighting Company and 
ihe Stepney Borough Council. The detailed award of the arbitrator 
was as follows:—(a) That the cost of preparing, obtaining, and 
passing the County of London (East). Electric Lighting Order, 1897, 
be £710 6s. 7а. (b) That the costs properly incurred by the com- 
pany, with the object of supply to the East End districts, ое 
£5,814 13s. 11d. (c) That the costs of the award ba £368 4s. 10d. 
(d) That the Borough Council pay one-half tbe company's costa of 
the arbitration ; the Council to bear its own costs. 


Londonderry.—The Derry С.С. has decided, after two 
years’ consideration of the matter, to go on with the private electrio 


lighting of the city. The scheme adopted is the one prepared by 
Sir W. Preece. 


Mexborough.— On 29th ult. the U. D. C. electricity works 
was Officially inaugurated. 


Newport (Mon.),—The Electricity Committee has pre- 
sented a return of the financial result for the year ended March 31st, 
which shows the following :— Gross profit on year's work, £6,431 ; 
interest on loans, £3,181; sinking fund, £2,391, leaving net profit 
£859. The result of the previous year’s working was a deficit of 
£2,765, caused by the excess of interest and sinking fund over the 
gross profite, which only amounted to £2,557. The year just con- 
cluded is the seventh of the Council’s undertaking. 


Newhaven and Seaford.— The electric lighting orders 


granted in 1900 for Newhaven and Seaford have been revoked as 
from May 22nd. | 


Nottingham.—The City Council on Monday adopted 
a report of the Electricity Committee, as to the raising of £35,000 
additional capital for a generating station in the Eastcroft and for 
the extenaion of the mains In 1892 the Council authorised an 
expenditure of £200,000 for machinery for supplying electricity for 
lighting and power, and in 1902 there were 1,806 consumers, The 
number of units sold during the year ended March, 1902, was 
4,094,897. Last year showed an increase of 77 per cent. on the out- 
put of the previous year. Тһе number of motors connected was 
288, of 955 m.P. There are 35 miles of cables in the streeta. The 
stations in Talbot Street and St. Ann’s Well Road have 11,725 н.р. 
available. Last year the energy supplied to the Tramway Com- 
mittee was over 1,200,000 units, and it is estimated to increase by 
at least a million this year; it is anticipated that the works will 
have to supply at least 7,000,000 units during the present year. 
By the time the work is finished, the Corporation will have 
invested a sum of something like £1,400,000. 


Ormskirk.—The U.D.C. is canvassing the town to find 
the probable demand for a supply of electricity. The cost of the 
proposed plant is put at £15,000. Inquiries were made as to a 


supply from Southport, but the terms were not considered acceptable, 
the latter offering to supply at 6d. per unit. 


South Shields.—Mr. J. II. Cawthra, the borough elec- 
trical engineer, has issued his report for the year ending March 31st, 
1902. The capital expenditure up to that date nas been £138,801, 
an increase of £10,312. The lamps connected number 41,680, an 
increase of 6,055, or 19 per cent., while the consumers have increased 
from 680 to 778, an increase of 14 per cent. The number of units 
sold was 985,646, an increase of 229,820, or 30 per cent. The 
total revenue was £13,664, against £12,196 in the previous year, an 
increase £1,468. This left a gross profit of £7,750 against £6,261. 
The amount required for interest and sinking fund was £7,155, во 
that a net surplus was left of £594, as against £1,468 for the pre- 
vious year, the discrepancy being accounted for by the sinking funds 
having been readjusted. From the net profit there was to be made a 
further deduction of £163 loss in respect to the working of Holborn 
Quay. The average price per unit to the private consumer was 
39d. The actual cost of producing the energy was 1:29d. per 
unit. 


Southport.—The demand during the past year has 
grown at a normal rate, about 8,587 new lamps having been con- 
nected, while the output returns mark the largest increase yet 
recorded in a year since the commencement. The consumers now 
number 1,021; the lamps, 65,367. The units sold were 1,462,407. 
The maximum load in xw. and load factor per cent. have respec- 
tively risen to 1,174 and 14°22. The units used are made up of— 
public and private lighting, 925,483 ; traction supply, 536,924. The 
total costs are brought down to 1 23d. per unit. The gross profit 
on the year's working was £10,704; less interest on loans, £4,317; 
amount provided for sinking fund, £4,705; surplus for the year, 
£1,682. 


Sunderland. — The Corporation is considering the 
advisability of doubling the present output of electrical energy, 80 
as to supply the various shipyards, engineering works, docks, &c. 
The net profit of the department last year was £1,938, and on the 
tramways a profit of about £10,000. i 
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Spain.—4A concession has been granted to put down a 
plant to utilise the water-power of the River Dilar, at Dilar (pro- 


vince of Granada), іа the generation of electrical energy for the 


lighting of a number of small towns in the district. 

A company has just been formed in Madrid with a capital of 
£240,000 to be known as El Gran Central de Electricidad de la 
Castellana. The company will put down a plant to utilice the 
water power of tbe Kiver Jarama, at a point about 12 miles from 
Madrid, in the generation cf electrical energy for lighting and 
power purposes. It is said that 5,000 н.р. will be available. 


Swansea.— The Corporation has offered to supply 
electric power to the Hafod Isha Works upon the following terms :— 
A minimum of 150,000 units per annum at 14d. per unit, or a mini- 
mum of 200,000 units per annum at 13d. per unit; the company to 
agree tu take a supply for at least three years. 


/ * 


ELECTRIC TRACTION NOTES. 


Belfast.—The City Council has been in communica- 
tion with the Belfast Tramway Company re purchasing the line, 
but the particulars have not yet been made public. 


Belgium.—The Economic Railway Company has obtained 
permission to substitute electricity for the horse traction at present in 
use. A mixed system will be used, but tha underground system 
will preponderate. Hitherto the authorities have religiously refused 
any concession for running electric trams in Brussels proper, and it 
is worthy of note that three of the company's lines will pass 
through some of the busiest sections of the Belgian capital. A new 
and powerful central power station is to be installed without delay, 
for the supply of current to the proposed new system. 


Birkenhead.— The Tidswell life-guard has again saved 
a small boy of three years, named William Bennett, who got in the 
way of a carin Cleveland Street. The life-guard caught up the 
boy and bore him safely until the car could be stopped, when he 
was found to be uninjured. 


Blackburn.—The report of the Borough Treasurer of 
Blackburn, Mr. J. H. Bailey, relating to the Corporation’s electric 
tramway undertaking, shows that the income for the year ended 
March 25th, was £36,468, made up as follows:—Traffic receipts, 
£306,168; parcels, £267; rents, £52. The expenditure, which 
totalled £28,439, included £7,356 for current, management £600, 
wages £1,084, fuel £1,455, and accident insurance and compensation 
for the Ewood collision £2,226. The credit balance was £38,049, but 
after paying interest and sinking fund, there is a loss on the year's 
account of £6,549, bringing the total loss on the tramways 
undertaking, since it was acquired by the Corporation, to 
£17,754. 

Mr. A. S. Giles, the electrical engineer and tramways manager, 
in bis report on the subject, points out that a complete year's work- 
ing of electric traction on all routes has not yet been experienced, 
and that the working expenses have been swollen by the Ewood 
accident. He also calculates that the last few months of steam- 
working account for £1,257 of the year’s loss. Dealing with the 
items of electric working, Mr. Giles says that the cost of power at 
2:85d. per car-mile is a high figure, but is accounted for 
by the fact that the tram routes are hilly, and that the 
price of electric energy is 14d. per unit. The returns for the last 
two months show that economy in power is being exercised, and 
the figures under this head are expected to be reduced next year. 
The cost of car maintenance will also be considerably reduced in 
future, and it is expected that the average cost of working during 
the current year will not exceed 7d. per car-mile. Mr. Giles shows 
that the increased fares have resulted in an advance of receipts 
amounting to £3,651 in a period of eight months, and draws attention 
to the fact that the capital charges for the year have increased by 
£2,939, the total being £14,740. Of this sum, £6,664 is the annual 
instalment of interest and sinking fund on the purchase price of 
the tramways. “ We have very little to show now for this dead 
capital (the report continues), and it is a heavy weight for the un- 
dertaking to bear in the first few years of working. We are not 
yet paying sinking fund on all our working capital, and next year 
the annual charges will be bigher; afterwards they should gradu- 
ally reduce each year, as instalments are repaid.” Mr. Giles 
appends the following table, showing the traffic totals for the past 
three years :— | ~ 


Receipts. Average 

Mileage. Passengers. qi de per mile. 

1900 567,829 5,711,971 28,512 18 1 1205 
1901 637,266 6,759,511 31,329 14 5 11°79 
1902 738,577 6,790,091 36,168 15 5 11°74 


Cardiff.—Our local correspondent says that “the Cor- 
poration Committee at Cardiff has decided that a certificate of com- 
petency as electric car-driver shall be furnished by the tramway 
department in respect of each applicant approved. The rush for 
employment since the electric cars have come to the fore in the 
town has been phenomenal. There are no fewer than 3,500 
applicants for positions on the tramway system already.” 


Chatham.—Last week the B. of T. (represented by Major 
Pringle, Mr. Trotter, and others) thoroughly inspected the Chatham 
and District Light Railway Company's lines witha view to their being 
opened for the public use. The overhead equipment is chiefly of 


the side-bracket type, with occasional span wires where n Д 
The cara have been made by Messrs. Geo. Е. Milnes & Co., Limited, 
Hadley, and seat some 50 passengers each. The lines run from 
Luton, through Chatham, and on to the dockyard and barracks and 
various other naval and military establishments, and from thence 
through Old Brompton to New Brompton, Gillingham, and after. 
wards into Luton again. In all upwards of eight miles of rails 
have been laid by the company. The power station has been 
equipped with boilers by Mesers. Yates & Thom, of Blackburn, who 
also supplied the three low-speed horizontal engires. The chi 
shaft is of iron, 150 ft. high, and. its diameter is 7 ft. There isa 
small engine for lighting, by Messrs. Belliss & Morcom. The gene- 
ratora are by the British Thomson-Houston Company, Limited. 
There will be 25 cars running as at present arranged. | 


Devonport.—In turning a sharp curve on Tuesday last, 
an electric tramcar left the rails, and, colliding with a lorry, over- 
turned. "There were several people in the car at the time, but with 
the exception of the conductor, who was badly injured and had to be 
ко to hospital, the passengers escaped with only а severe 
shaking. 


. Dewsbury.—It is hoped to have one or two sections of 
the tramways open towards the end of July or the beginning of 
August. For some time negotiations have been proceeding between 
the Corporation and the Traction Company, respecting the supply 
of energy-for places outside the borough, and it is now reported that 
terms have been agreed upon. - 


Doncaster.—The first section of the municipal electric 
tramways was opened by the Mayor on Monday. 


Halifax.—The introduction of a system of parcel traffic 
on the electric trams is recommended by the T.C. For each two 
stages 1d. per 7 lbs. will be charged, with 2d. up to 28 lbs., and 3d. 
up to 56 lbe. 


Light Railways.—Last Friday's London Gazette con- 
tains notices of the following applications which have been made 
for light railway ordera:—Gloucester and District, Corporation; 
London United Tramways (Light Railways Extensions) No. 3, 
lines in Middlesex, Buckingham and Berks; Maidstone, Corpora- 
tion; Barking Light Railways (Extensions) U.D.C. ; Southend-on- 
Sea and District, Council; Crystal Palace (C.P. Light Railway and 
Tramway Co., Ld.). 


Pontypridd.—A joint meeting of the Pontypridd and 
Rhondda Valley District Council has been held with regard to the 
proposed purchase of the British Electric Traction Company's tram- 


way between Pontypridd and Porth (the entrance to the Rhondda 


proper), and the advisability of a joint purchase of the under- 
taking at once was discussed. It wasdecided to ask the company 
to name the sum for which they would be prepared to sell. 


Preston.—The Earl of Jersey on Tuesday last week pre- 
siding at an inquiry into the application of the Electrical Construc- 
tion and Maintenance Company to make a line from Lytham, 
meeting the proposed Corporation tramways at Preston, said that 
he and his colleagues were of opinion that the line did not come 
within the purview of Clause 9, the competitive clause, and upon 
that ground alone they felt it would be no use their attempting to 
recommend an order in that case. 


Whitechapel and Bow Railway.—At the formal 
opening of the Whitechapel and Bow Extension Railway last 
Saturday, Mr. Perks, M.P., referred to the advantage the new line 
would be to the District Railway. The question of electrical trac 
tion had not been lost sight of, and he trusted that in 18 montbs 
they would see the whole line from Hounslow to Upminster work- 
ing on an electrical system. 


Wrexham.—At a meeting of the T.C. last week, Mr. 


Chadwick announced his resignation as chairman of the Electricity 
Supply Committee. This was in consequence of his action in com- 
mittee, in refusing to accept a resolution from Ald. Thos. Jones 
slightly in favour of the Wrexham and District Electric Tramways, 
Limited, in respect of charges to be made by the Corporation for 
electricity after midnight, being ruled out of order by the Mayor. 
The grievance was because Ald. Jones gave evidence in London in 
support of the Bill promoted by the tramway company, and Mr. 
Chadwick said it was absurd to say that Mr. Jones went to support 
the Bill as a private individual; it was because he was an Alderman 
and ex-Mayor that his evidence was sought for and given. 


Maritzburg.—From some Natal newspapers which have 
come to our hands, we gather that last month the City Council 
adopted a report relating to electric tramways which calls for some 
thing more than mere mention on this side. It seems that Mr. 
F. W. Jameson, the borough engineer, and Mr. W. ¥. Skidmore 
Ashley, the borough electrical engineer, after lengthy comments 
upon general questions and the best routes for running cars so as to 
develop new suburbs and to relieve congestion in the city, go on to 
recommend a single-deck car with bogie trucks and sliding bow, 
and on the latter point we quote the following remarks :— 

“The ‘sliding bow’ seems to call for special attention, as it has 
advantages over the 'trolley' which, in our opinion, outwei 
altogether the mere assertion that a foreign make should not be 
encouraged because this is a British Colony, nor does it seema 
sound argument to advance that, because the trolley system Ч 
adopted practically throughout the United States and Great Britain, 
it must necessarily be introduced into South Africa. 

“We are not disposed to admit the superiority of the Anglo- 
Saxon over the Teuton in this matter, but consider rather that the 
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continued adoption of the ‘trolley’ has been due to the rigidity of 
design which is always a characteristic in the main features not only 
of the electric car, but of all mechanical appliances in the engi- 
neering world iu their initial stages. We have endeavoured to 
secure for your system that which is best, irrespective of what may 
be thought of the policy of our action in the matter, and what 
appeals to us so strongly we feel sure will also be appreciated by 
yourselves after a careful study of the points urged in favour of the 
‘sliding bow,’ which briefly may be summarised as follows: — (a) 
Less wear on overhead wire, especially when rounding curves; (b) 
more silence in action than the trolley; (c) less complication in 
overhead wires at curves and turn-outs; (d) ears and frogs of more 
substantial design; (e) no soldering of overhead wires necessary; 
(7) notrailing rope from back of trolley arm required ; (у) no ровві- 
bility of jumping off the trolley wire; (л) the ‘bow’ is reversible 
80 that in changing direction of car the lights would not be put 
out; (i) ‘sparking’ possibilities greatly reduced. Finally then, 
viewed upon its merits, we think & single-deck, bogie-wheel car, 
having the sliding bow,’ is undoubtedly most suited to your needs, 
and we therefore strongly urge your adoption of the same." 
The following tables of expenditure are given :— 


PROBABLE EXPENDITURE, 


514,800 supply units of electricity n vá 81,200 0 0 
Thirteen conductors at od. per hour. T $us 1,501 10 0 
Thirteen motor men ox ER cs zs .. 2,002 0 0 
Inspector as dis e v es = vs “з 300 0 0 
Linesman aig - ii ee d se vs js 210 0 0 
Armature winder .. s ee Ss T xx 240 0 0 
Proportion electrician's salary А S 10 0 0 
Maintenance of permanent way and rolling stock . . 3,00 0 0 
Menagement and offices expenses 1,000 0 0 

. Add interest and N on, за, £15, 00 at 8 per 
cent. ee P ee ee L] ee e 6,000 0 0 
£16,673 10 0 

PnoBABLE REVENUE. 

Receipts based on the assumption that the average 

number of passengers carried per car-mile will re 
eight, and that the fare will be 8d. per car-mile . £20,592 0 0 

Estimate. 

Buildings ве ee oe ee ee ee ee £12,000 0 0 
Plant * z a vs 12,000 0 0 
Permanent way “and feeders we 4s "T ys . . 22,000 0 0 
Overhead construction s ВА EN sa Vs .. 83800 0 0 
Car equipment RS zx vx v» es Р 9,000 0 0 
Embankment and bridge | ee ee ee ee ee se 4,000 0 0 
£67,500 0 0 
10 per cent, contingencies .. m ee - 6,70 0 0 
£74,580 0 0 


The Natal Mercury for May 8th takes exception to the adoption 
of this report, and says :— 

“The idea of the engineers seems to us to be to provide Maritz- 
burg with a system different from anything of the kind elsewhere 
in South Africa, and, so far as we can see, for no other suflicient 
reason than to be different. It may be nofed also that the estimate 
of probable revenue is placed at double the sum put down by the 
Durban engineers when they reported on an electric tram system 
for the town, but the most notable point of all is the advocacy of 
the 'sliding bow' as against the 'trolley.' . It is rather 
amusing to think that the question of the superiority of the Anglo- 
Saxon or the Teuton in matters connected with electric traction 
should fall to be decided by a couple of young engineers in Maritz- 
burg, but they have decided the matter, and given their vote in 
favour of the Teuton. The adoption of the sliding bow means 
practically that Maritzburg intends having her tramways made in 
Germany, as it is in tbat country where the sliding bow is in use 
and the patents held. The arguments advanced in favour of the 
Bliding bow, will, we hardly think, be admitted by anyone who 
knows what it is; but the sliding bow is no new thing, and if it had 
been во pronouncedly superior to the trolley, it would require very 
much more experienced men than Messrs. Jameson and Ashby to 
convince us that the best American and British engineers would not 
have abandoned the trolley principle for some form of the sliding 
bow. . . Ol course, Maritzburg can please itself absolutely 
in the matter, and have a German system if it likes. The trolley 
system, however, gives most excellent results, as the Town Council 
of Maritzburg can see for themselves if they run down here. And 
surely, what is good enough for Durban and the rest of South 
Africa is good enough for Maritzburg, when to be different means 
that money borrowed in England is to be spent by the Corporation 
in Germany." 


- 


TELEGRAPH'AND TELEPHONE NOTES. 


French Telephones.—The Central News Paris corre- 
spondent says that the Minister of Commerce has signed a con- 
vention drawn up by the British Post Office extending the telephone 
gervice between England and France. 


Telegrams to the Cape.— The Eastern Telegraph 
Company, Limited, notified some days ago that, owing to a very 
severe storm in the neighbourhood of Cape Town, all the Govern- 
ment landlines in that district were disorganised. From the same 
cause 8 ship was driven ashore and interrupted one of the West 
Coast cables and damaged the other. In consequence the delay of 
telegrams to Cape Colony must occur. The East Coast cable and the 
landlines from Durban to the Transvaal were working well and 
there was no delay to either Johannesburg or Pretoria. 


Telegraphic Interruptions and Repairs :— | 
CABLES. IwrERRUPTRD,. REPAIRED, 

Latakia-Cyprus .. su ©» € .. June 20, 1599 .. - 
Pueito Plata- Martinique .. May 6, 1902 May 27 
Puerto Plata-Martinique .. May 39, 1903 es 
Moulmein-Bangkok .. = vs is .. May 7, 1903 May 7 
Mou!mein-Bangkok a. vs - ож .. May 16, 1902 Мау 21 
Trinidad-Demerara No. 1 .. Aug. 27, 1901 x 
St. Lucia-Martinique .. 85 T .. May 7, 1902 
St. Lueia-St. vincent ee oe ee ae ee May li 1902 
Bt. Lucia-Grenada ^ T rs ee .. Мау 7, 1902 m 
Dominica-Martinique . x kd T .. May 5,1903 s "P 
Guadeloupe- Martinique .. May 5, 1901 


Hong kong-Manila .. € i .. June 8, 1902 " Js 


LANDLINES ;— 
A'l Siberian lines between Innokentiewsk-Radde May 29, 1902 .. May 80 
Route civ Hapekin on Persian territory. .. Feb. 24, 1909 .. és 
Cominunication with Tienen and Taku гіа 
He'ampo ea i ia : . June 18, 1900 .. ys 
Moulmein- -Bangkok 92 s -— oe . May 16, 1902 .. June 2 


Telephone Exchanges.— A Pa en paper has 
just been issued giving tbe names of all telephone exchanges of the 
Post Office in the United Kingdom, with the date of opening, the 
number of subscribers on each exchange on December 31st, 1899, 
1920, 1901, aud the tariff. 


"Turkey.—The Levant Herald states that the Postal 
Reform Commission has proposed to the Government a very con- 
siderable reduction in the present scale of rates. The new scale 
will come into force on June 14th next. 


Wireless Telegraphy.—A gunboat has arrived at 
Alderney from Portsmouth to establish wireless telegraphy between 
the island and the south coast of England for military and naval 
purposes. 

The French Wireless Telegraph and Telephone Company, sole 
proprietors of the Branly radio-conductor, have just made an 
\ offer to instal their system in the proposed new wireless telegraph 
station of the Belgian Government, as well as on one of the packet 
boats of the State with a view of psrmitting the administration to 
compare the relative merits of the Branly and Marconi systems. 


THE INQUIRY INTO THE 
MANAGEMENT OF THE SALFORD 
ELECTRICITY UNDERTAKING. 


For some time past there have been numerous statements of a very 
disturbing nature in circulation regarding certain alleged charges of 
mismanagement and undue influence in connection with the 
Salford municipal electricity works. Our readers will be glad to 
hear tbat this unhappy state of affairs is now in a fair way for 
being brought to a conclusion, for Judge Parry opened a searching 
inquiry on Tuesday. We are indebted to the Manchester Courier 
for the following report of the firat day’s proceedings :— 

As a sequel to the charges that have been made in Salford at 
several meetings against the members of the Electricity Committee, 
the Council consented to a public inquiry being held to thoroughly 
sift the allegations, and his Honour Judge Parry consented to sit 
and hold the inquiry. It was consequently opened before his 
Honour in the Salford Town Hall, when there was a large 
attendance of the legal fraternity, representing parties inte- 
rested, directly and indirectly, in the undertakings of the Corpora- 
tion. Those present included Messrs. W. Hunt, C. R. Turner, and 
Councillor F. W. Wheatcroft, who made various charges against the 
Council, the Committee, and several individuals connected with 
the works. Mr. С. H. M. Wharton represented Alderman Shaw, 
chairman of the Committee, against whom charges were madc; Mr. 
Desquesne appeared for Sir Richard Mottram; Mr. Dean for ex- 
Councillor Howarth; Mr. Galloway for Galloways, Limited, the 
contractors for the boilers at Strawberry Road; Mr. H. Hawkins 
for W. T. Glover & Co., Limited, the suppliers of the cables; Mr. 
T. W. Fox for W. H. Bailey & Co., Limited, the suppliers of the 
jet condensers ; Mr. W. L. Hockin for Alderman Holland ; and Mr. 
W. Cobbett for Lacey, Clirehugh & Sillar, the consulting engineers. 
The questions referred to the inquiry are :— 

1, As to the building of the Walness Works. 

2. As to whether these works could have been enlarged (80 as to 
use the machinery at present contained therein) sufficiently to 
supply electric current for the necessary lighting, and to run the 
tramways at the present time for the next five years. 

3. Asto the total power provided in the Walness Works and the 
new works, and if found to be in excess of the requirements to go 
thoroughly into, the matter and report to the Council as to who is 
responsible. 

4. As to all matters appertaining to any specifications, tenders, or 
contracts, in connection with the erection of Strawberry Road 
Station. 

The Town Clerk (Mr. L. C. Evans) handed in the notice calling 
the meeting, and also the statements and charges made by Messrs. 
Hunt, Turner and Wheatcroft, and then recited a history of the 


whole of the Salford electricity undertaking. 


Mr. Desquesnes said in Mr. Turner’s notice were the words: 
* Some interested persons did cause by undue infiuence the altera- 
tion of certain documents.” He wished to know to what this 
referred. 

Mr. Turner said the documents referred to were in connection 
with the steam engine contract for the dynamos. 
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His Honour said here was a suggestion which was a very serious 
allegation against someone. Mr. Turner must assist him by telling 
him what the class of documents was, otherwise how were they to 
inquire into it? Against whom were they making tbis suggestion ? 

Mr. Wheatcroft said it was a document relating to the report 
made by Messra. Lacey, Clirehugh & Sillar, with reference to the 
steam dynamos in September, 1899, and they alleged that that docu- 
ment was altered by someone connected with the firm, owing to 
influence brought to bear. / 

Mr. Wharton asked about Mr. Hunt's complaint against Alderman 
Shaw. s | 

His Honour said the suggestion appeared to be that he was trading 
with a firm who were contractors to the Corporation. Why should 
that be stopped ? 

Mr. Hunt said, in the case of a member of the Corporation, it 
was possible for him to use his interest —he did not suggest Mr. 
Shaw had done so—in the direction of such firms who placed orders 
with him. 

Mr. Wharton taid the facts of the case were that Alderman Shaw 
had been a member of the Corporation for 22 years, In 1900 he 
was chairman of the Electrical Committee, but long before that his 
firm of John Shaw & Co. had been dealing with the predecessors of 
the St. Helens Cable Company for such things as engines and 
hydraulic machinery, and naturally they would be the people to 
whom they would apply for tbat sort of work. Between August 
20th and the end of October the Corporation advertised for tendera 
for cable, and Mr. Shaw's firm continued their trading with the St. 
Helens Company. Messrs. Shaw supplied pumps to the St. Helens 
Company, but the pumps had nothing to do with the Corporation 
at all or with this inquiry. It was a mere incident and accident 
that their tender for pumps was accepted by the St. Helens Com- 
pany during the time the latter were tendering for the cable. 

His Honour: It only comes to this, You told a pump to а con- 
tractor who cold a cable for the Corporation." 

Mr. Wharton asked the town clerk if the tender for the cable was 
not the lowest sent in. 

Mr. Evans replied that it was £300 or more lower than the 
others, and handed in the record of the tenders. 

His Honour eaid Mr. Hunt brought no charge of ill faith or 
illegality against Alderman Shaw, and therefore there was nothing 
for him to inquire into. The matter dropped, as it seemed to him 
Mr. Hunt did not dispute the statement of facts. 

Mr. Hunt said he did not, and the subject was then dropped. 

Mr. Hockin, for Alderman Holland, said the latter had been 18 
years in the Council, and was a builder and contractor. He was 
chairman during the whole of the time that the Walness works 
were erected, and with reference to those works there had been no 
complaint, and that was mainly due to the fact that he was the 
chairman. He was not on the Electricity Committee, and all along 
he had been supplying bricks to Messrs. Cleworth & Robinson. 
They entered into а contract with the Corporation on May 8th, 1900, 
Alderman Holland not being at this time a member of the Elec- 
tricity Committee. Oa May 11th, Alderman H»lland was asked by 
Messrs. Cleworth & Robinson to quote the price of bricks, and the 
price quoted was 21s. 3d. per 1,000, which was the proper price. 
Оа June 20th Mr. Holland was placed on the committee, and he 
continued to supply bricks up to November 6th. About that time 
he saw something in the newspapers as to Corporation contracta in 
the neighbouring city, and he sought the advice of the town clerk. 
The latter advised him there was nothing illegal in his conduct and 
no violation of the law, but if he were in his place he would cease 
to supply the firm with bricks. That was very proper advice. 

His Honour said this was & very different case to the first. It 
might be against the spirit of tbe Act. 

Mr. Hockin contended that not & single brick was supplied to 
the contractors after that date. The correct price had always been 
charged, and the bricks were supplied for six months, thinking no 
harm was being done. Alderman Shaw had dealt with the firm 12 
years. He was not on the committee, and had no voice in the con- 
tract at the time. From an ethical point of view, Mr. Holland 
admitted it was a mistake. He had not sold bricks to the firm 
since November 6th, and he thought it hard that Mr. Hunt should 
bring the matter forward. 

Mr. Hunt: Mr. Holland had almost acted as a sub-contractor. 

His Honour saw no illegality in what had been done. 
` Mr. Hunt eaid he accepted the statement made on behalf of Mr. 
Holland as setting forth the true facts. 

This charge then dropped. 

r Mr. Wheatcroft then made his opening statement on the third 
clause of the subject. He urged that the Btrawberry Road station 
was exorbitantly too large for the present and prospective require- 
ments for the next five years. (Mr. Clirehugh: No, no.) He referred 
to the visits of deputations to Hamburg, and showed that there, 
with much greater requirements for all purposes—traction, lighting, 
&c.—for their population of 750,000, the grand total horse-power 
of the plant was 8,400, whilst for Salford's very much less require- 
ments 10,750-H P. plant had been put down. Altogether, the plant 
was much in excess of the requirements. With regard to the boilers, 
they were decíded upon after collaboration of the engineers with 
Alderman Sir R. Mottram and Mr. Howarth. 

The latter objected, and the Town Clerk read the minutes of the 
meetings in the matter, which showed that before deciding upon the 
boilers the Committee, of whom Mr. Wheatcroft was one, had 
referred the matter for advice to Sir R. Mottram and the consulting 
engineers. 

Mr. Wheatcroft then proceeded on Clause 4, and said he had a 
painful story to unfold, and one that was really repugnant to him. 
He would show that wheels within wheels were going on to a 
remarkable extent. He would show interference of certain 
parties with the consulting engineer, and that Mr. Turner, 


the former electrical engineer to tke Corporation, that 
even Mr. Clirehugh became demoralised, and Mr. Tarner's 
life became a difficult one, and it became impossible for him 
to retain an honourable course and keep his position with comfort. 
Mr. Turner's scheme was proceeding smoothly, when the committee 
became aware that outside interference was taking place. The 
chairman, Mr. Howarth, was being troubled by the representatives 
of a certain firm, and one firm in particular in O:tober, November, 
and December, 1893. A climax was reached when Mr. Turner 
informed Councillor Boyes, the deputy chairman, witness himself, 
and others that he had had Mr. Norbury (a representative of 
Galloways) down to see him early one morning at the electric 
station along with tha chairman of the committee (sIr. Howarth’, 
and that pressure had been put upon him to specify for Galloway 
cros3-tubular boilers, one reason assigned being that it was a delicate 
matter for them to tender direct, seeing that Sir Richard Mottram 
was in the Council. Mr. Turner did not comply, and then began 
trouble for him which he believed 

His Honour: I must say І am not interested in beliefs. Facts are 
important. 

Mr. Wheatcroft said soon after that he saw Mr. Howarth, Mr. 
Turner being close by, and spoke to him about it. Mr. Howarth 
said, Has Turner been telling you?” and at once called for Turner, 


. and said to him he had better keep his tongue still. Mr. Howarth 


further told witness how he was pestered to death by Mr. Norbury 
aud Sir Richard Mottram. He even told witness that he could 
not have a quiet game of cards at his club without notes being 
sent io. He also told Mr. Turner and witness he would not have 
it muoh longer, and if the interference continued much longer he 
would expose it. He asserted that Mr. Howarth also said in tbe 
committee room that something crooked was going on. 

Mr. Howarth: That statement is an abaolute fabrication. 

Witness, continuing, could not say who wa3 present. Mr. Boyes, 
the deputy-cbairman, would be present, but he would not come to 
give evidence. He complained tbat & resolution was put inthe 
agenda paper for the Council meeting of December 7th, 1898, re- 
commending the appointment of consulting engineers, that bad 
never been passed by the Council. Tais finally resulted in tbe 
appointment of Messrs. Lacey, Clirehugh & Sillar, the dismissal of 
Mr. Turner, and the acceptance of certain tenders. He alleged 
that this was due to influence brought to bear on the chairman by 


persons interested. He also complained that some of the members 


of the Committee were invited to meet the Iron and Stee: Iostitute 
at luncheon by one of the firms tendering. 

At this juncture a document was handed ia by Mr. Wheatcroft, 
purporting to be a report prepared by a certain firm for the Com- 
mittee, and kept back in the interests of another firm. Mr. Wheat- 
croft said he had it from Mr. Turner. 

Mr. Desquesnes said this was the mysterious document about 
which so much had been heard, and nothing definite learned. 

His Honour: It is obvious here is evidence of an important 
character. The suggestion is a serious one, and the document now 
turns up in the hands of one no longer a servant of the Corpore 
tion. | `~ 

Mr. Desquesnes: What is the specific charge ? 

His Honour thought those concerned bad better see it. It would 
have to be proved, and Mr. Turner would, therefore, give evideace 
to-morrow. 

His Honour suggested that the town clerk have the document till 
the morning that the parties concerned might see it, but Mr. Wheat 
croft demurred. His Honour thea asked Mr. Cobbett and Mr. 
Desquesnes to act as his solicitors in the matter and be responsible 
for the document, but even then Mr. Wheatcroft was not williog to 
hand it over until his Honour initialled it. 

The inquiry was adjourned until next morning. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—June 6th. Motore, pipework, chequer plat- 
ing, &c. See Official Notices May 9th. | 


Beckenham.—June 6th. The U.D.C. wants tenders 
for incandescent lamps. See “ Official Notices” May 16th. 


Bermondsey.—June 16th. Main switches, cut-outs, 
distributing boards, electrical fittings, shades, conduits, &c. See 
“ Official Notices” May 30th. 

Brighton.—June 9th. Points, crossings, tie-bare, bolts, 
&, for the Corporation tramways; also 300 tons of steel rails. Bee 
“ Official Notices " May 9th. 


Brighton.—June 9th. Supply of 300 tons of steel 
girder tram-rails. Particulars from Mr. T. B. Holliday, Lewes 
Road, Brighton. 

Bristol.—June 20th. Pumps, water softener, filters and 
pipework for the electricity department. See “ Official Notices 
to-day. 

Bury.—June 24th. Construction of permanent way for 


tramways. Particulars from Mr. A. W. Bradley, borough engineer 
and surveyor. ; i 
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Denmark. The Danish Telegraph authorities in Copen» 
hagen havo called for tenders for the supply of 78 tons of copper 
wiro and 10 tons of steol wire. 


Dudley.—June 6th. Tenders for the supply of incar 
descent lamps, dnd oil. See "Official Notices” May 16th. 


Eastbourne.—June 6th. One dry-back marine type 
boiler and fittings. See Official Notices" May 23rd. 


France.— June 8th. The municipal authorities of Pra- 
delles (Haute Loire) are inviting tenders for the establishment of 
a central electrio light ing station in the town. Particulars may be 
obtained from, and tenders are to be sent to, La Mairie de Pradelles 
(Haute Loire). 


Glasgow.— June 7th. Economiser and condensing 
plants. See Official Notices May 9th. 


Glasgow.— June 7th. Supply of electricity meters for 
one year. See Official Notices May 30th. 


Hoylake and W. Kirby.— June 9th. Tenders for 
electric lamps, oil, waste, &c, for 12 months. See “ Official 
Notices " May 23rd. 


Hungary. — September 1st. The authorities of 


Kolozsvár, in Hungary, want to introduce electricity for lighting 
and power purposes. See “Official Notices" May 9th. 


Ipswich.—July 5th. Engines and dynamos, storage 
battery, overhead hand travelling crane, feeders, maine, &c., 
permanent way construction, and a:c lamps. See “Official Notices” 
to-day. 

Launceston (Tasmanra).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “ Official Notices ” May 23rd. 


Little Woolton.—June 20th. Laying and jointing of 


cables, supply and fixing of junction boxes and lamp connections, 
and supply of lamp fittings. See “ Official Notices " to-day. 


London, S. W.—July 81st. 
ders for a self-propelled lorry (oil). 
25th. 

Manchester.—June 14th. Line materials for overhead 
equipment, trolley wire, &c. See “Ofcial Notices " to-day. 


Nuneaton.—June 18th. One water-tube boiler and 
connecting pipework. See Official Notices May 30th. 


North-Eastern Railway.— June 9th. Telegraph 
apparatus and telegraph wire and line stores. Further particulars 
from Mr. Graves, Telegraph Department, York. 


Rotherham.—June 17th. Tramway and lighting 
feeders, mains, &c., Lancashire boilers, and steam dynamo. See 
“ Official Notices May 30th. 


Roumania.—June 13th. Tenders are being invited 
until June 13th by the municipal authorities of Calarashi—Stirbeiu 
for the concession for the electric lighting of the town during a 
period of 35 years. . 


Russia.—The Ouprava Company, Saratoff, Russia, asks 
for offers for a central power station for the production of electrical 
energy for public and private lighting, traction and motive power 
purposes. : 

Sophia.—June 9tb. The Bulgarian Pests and Tele- 
graphs Department wants tenders for the supply of telegraphic and 
telephonic apparatus. 

Stockton-on-Tees.— June 17th. Boilers, condensing 
plant, steam dynamo, switchbcard, mains, &c. See Official 
Notices May 30th. 

Stretſord.— June 18th. Tenders wanted for boilers, 
superbeaters and economisers, team dynamos, condensere, pumps 
and mains. See “Official Notices " May 23rd. | 

Swansea.—The Graigola Merthyr Company, Limited, 
are asking for tenders for electric lamps. Information from the 
company’s offices, Cambrian Place, Swansea. 

Tonbridge (Kent).—June 9th. Wiring electricity 
works. Particulars from Mr. R. Hammond, 64, Victoria Street, 
London, 8.W. 

Valparaiso.—September 1st, 
ment of electric tramways. 
Consulate. 

Warrington.—June 18th.  Tramcars, with electrical 
equipments. See Official Notices May 30th. 


Wellington (Salop).— June 25th. The U. D. C. invites 


applications for a lease of its electric lighting powers. See 
" Official Notices " to-day. 


West Ham.—50 double-deck electric cars with equip- 
ments, for the Council. See “Official Notices" to-day. 

Worksop.—June 17th. Low tension cables and joint 
boxes for the U.D.C. See “Official Notices” to-day. 


ROM = June 10th, The U.D.O. will consider 
schemes for free or assisted wiring. See "Ofcial Notices” to-day, 


See “Official Notices” April 


Construction and equip- 
Further particulars from the Chilian 


The War Office wants ten- 


| CLOSED, i 

Aberdeen;—The tender of Megsra. Cartick & Sons, of 
Edinburgh, for an overhead electric ctano for the Dee Village 
Electricity Works, at a sum of £1,283, has bten accepted: 


Birmingham and Manchester.—Messrs. Dunlop and 
Company have accepted the tender of Messrs. Willans & Hobinson; 
Limited, of Rugby, for two 250-н.р. engines for direct coupling to 
dynamos for electrical power purposes. The Chamber Colliery 
Company, of Hollinwood, have accepted the tender of the same 
firm for one of their standard compound engines for direct coupling 
to a dynamo for supplying power for electrical coal cutters and 
other motors about their colliery. 


Dewsbury.—The contract for the erection of the car 


shed at Savile Town for the B.E.T. Co. has been given to Messrs. 
Garforth Bros., of Mirfield. 


Dewsbury.—A Sub-Committee of the Corporation has 
been authorised to purchase another set of Bennis mechanical 
stokers for the electricity works, 


London, — The Metropolitan and District Electric 
Traction Company, Limited, have placed the order for the storage 
battery for their electric traction scheme with tbe Electrical Power 
Storage Company, Limited. 


Melrose.—The Roxburgh District Board of Lunacy have 
determined to light their asylum at Melrose with electricity. The 
plans and specification have been prepared by Dr. J. T. Bottomley, 
F.R.S., Glasgow. 


Oldham.—The tender of Mr. S. H. Heywood, of Reddish, 
for the new switchboard for the Corporation has been accepted by 
the Electricity Committee. 


Southwark.—For the supply to Southwark Borough 
Council of 1,000 incandescent lamps of the Ediswan, Roberteon, or 
Zurich pattern :— . 


For 2,16, or For 82-c P., 
Pattern. 25-C. P., per lamp. per lamp. 
8. d. 8. d. 
General Electric Co., Ltd. (accepted) Robertson. 0 nm 1 2 
Jackson Bros bs sis ..  Ediswan. 1 0j 1 24 
Baxter & Gauter » 1 04 1 ? 
Edison & 8wan Кы крс d " I 1 18- 
Malcalm & Allen CE E i 1 1 1 8 
Royce, Limited те” we Т 1 2 1 6 


Swansea.— The National Wiring Company has secured the 
contract for the wiring of the Free Library at £571. 


Wigan.—The tender of Messrs. Dick, Kerr & Co. for 


generators has been acccepted. 


FORTHCOMING EVENTS. 


Friday, June 13th.—At 3.30 p.m. Physical Society. 
the National Physical Laboratory, 
Teddington. 
At 9 p.m. Royal Institution. Extra Friday evening 
discourse will be delivered by G. Marconi, M. I. E. E., 
on The Progress of Electric Space Telegraphy.” 


Meeting at 
Bushy House, 


poeeme 
NOTES. 


Peace '—In common with our readers, we rejoice in the 
successful termination of the war in South Africa. We look for a 
spirited revival of industry and trade, in which we trust our 
exporters are prepared to take the British Lion's share ! 


Civil and Mechanical Engineers’ Society.— The 
annual dinner of this Society was held at the Restaurant Frascati 
on Thursday last week; Prof. R. H. Smith, the President, took the 
chair, and the guests included Lient.-Colonel R. E. Crompton, 
Prof. Perry, Messrs. Middleton, Lee, Esson, Holroyd-Smith, and 
others, the total number being over 40. Replying to the toast of 
the “Imperial Forces," Lieut.-Colonel Crompton declared that 
Tommy Atkins was a thorough gentleman. Much benefit would 
result from the severe mental and physical training of the hundreds 
of thousands of men who had passed through the war; in future 
wars much would be done with mechanical traction. Mr. G. F. 
Emery, in proposing “The Society,” stated that the membership 
now amounted to 135, and the accounts showed a surplus; Mr. 
B. B. Dudley replied, and drew attention to the fact that the 
Society had been in existence for 43 years. The energetic secretary, 
Mr. A. B. E. Ackermann, had added 50 members in the past two 
years. Replying to the toast of Kindred Societies," proposed by 
Mr. J. Bridges Lee, Prof. Perry remarked that societies nowadays 
tend to grow too big and unwieldy ; modest men do not care to get 
up to speak beforesuch huge audiences, but they join for the sake 
of the commercial value of membership. Perhaps a roll of 150 
members is better than one of 200 for real work. Pleasant musical 
interludes were provided by Messrs. Bartlett and Emery, members 
of the Society. 


For Sale.—Our business pages to-day contain details of 


a propos tale of transformers by the Newcastle-upon-Tyne Elec- 
о Supply Company. 
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Electricity in Mines.—In the House of Commons last 
week Mr. Markham asked the Home Secretary whether he would 
state the number of deaths that were directly due to the use of 
electricity in mines or shafts since May 2nd, 1901; and waat course 
he purposed adopting to prevent this loss of life, in view of the 
development of electric power in mines. Mr. Ritchie, reply- 
iog, said that the number of deaths in mines due to the 
use of electricity in the year 1901 were four in all—two 
caused by electric shock, and two by machinery moved by elec- 
tricity. The use of electric power in mines is being carefully 
watched by the inspectors, and in due time he will be prepared to 
consider whether any steps ougbt to be taken with regard to it. 
There was no information as to the number of accidents caused by 
short-circuiting in mines, but the cases in which serious injury or 
loss of life had resulted had been very few. There was no power 


to require owners of collieries to report accidents caused by short- . 


circuiting to the inspectors unless death or serious injury were 
caused or an explosion produced. 

In his presidential address to the Institution of Mining Engi- 
neers, at Burlington House, Piccadilly, Mr. James S. Dixon, of 
Glasgow, said that in Scotland coal-working by machinery was 
making considerable progress. Last year there were 49 machines at 
work, which produced 485,584 tons. He estimated that the fuel 
consumed at the collieries last year would amount to 16,144,948 
tons. Bythe application of electricity and high pressure steam 
improved engines he imagined tbat at least one-half that consump- 
tion could be reduced, and 8,000,000 or 10,000,000 tons of fuel taved 
` to the country. | 


“ Crown Rall Bonds,—A pamphlet has been issued by 
the American Steel and Wire Co., which sets forth the virtues of 
the Crown rail bond; this, as is well known, has large terminals 
which are expanded into place by means of pins driven from the 
same side of the rail as the bond, no special appliances being re- 
quired beyond a heavy hammer. The bonds are made both solid 
and flexible, and can be put either inside or outside the fishplates, 
or beneath the base of the rail. The United States bond is also 
described; this is flexible, and is designed to ро into very con- 
fined spaces under fishplates. There bonds are made of copper 
strip, with welded, not cast, terminals, and are fixed with screw or 
hydraulic compressors, the terminals being solid. Numerous illus- 
trations of bonds in position, &c., are given, with a number of 
practical hints to users of rail bonds. 


і \ 

Wireless Telegraphy.— Inthecurrent Fortnightly Review 
appears an article by Signor Marconi upon the “ Practicability of 
Wireless Telegraphy." This article contains no new information 
upon the subject, being but a re-hash of that which has gone before. 
We notice that the application of wireless telegraphy at, amongst 
other functions, the International Yacht Race in 1899 is alluded to. 
Through some cause, however, no mention is made of the’ admitted 
failure of the system in the 1901 contest between Shamrock II. and 
Columbia, when, claims to syntony notwithstanding, three boats, 
fitted severally with different sets of apparatus, succeeded only in 
hopelessly confusing each other's messages shoreward. We venture 
to ask Signor Marconi one question :— Last month he announced 
that the system with which his own name is associated does not 
now (the italics are our own) necessarily depend upon the coherer 
principle. In our Italian contemporary, L Elettricista, of May 1st, 
1902, is described a new type of receiving instrument, not a coherer, 
the invention of Lieutenant Castelli, of the Italian Navy, and it 
is stated by our contemporary that this apparatus was employed in 
the late trans-Atlantic signalling from Cornwall to Newfoundland. 
We would ask, is this statement based upon fact, or did Messrs. 
Marconi use a coherer with metallic filings as the receiving instru- 
ment in those experiments, and also in the subsequent experiments 
between Cornwall and an outward-bound Cunard steamer, when 
signals were stated to have been received on the vessel nearly allthe 
way across the North Atlantic? А direct answer upon this point 
from the Signor or his technical adviser will be of interest. 


The Ibero-Amerieano Society.—The-czlebration of the 
twelfth anniversary of this society took place at the Hotel Metro- 
pole on Saturday evening last. Like all the festivals that have 
hitherto been given under the auspices of the Ibero-Americano, as 
the society is familiarly known to a circle of favoured people in 
London, this banquet and social evening was a repetition of many 
previous successes. Тһе company was numerous (over 200 being 
present) and distinguished. After the reception, the assembled 
guests sat down to a menu which was recherché. A well-conducted 
and efficient bijou orchestra discoursed sweet music during the 
repast, Spanish airs giving an additional charm to the ear. The 
toast of the evening, “The Ibero-Americano Society," was cordially 
received, and responded to by the chairman, Ed. К. P. Moon, Esq., 
M.P. A capital concert was most charmingly rendered during tho 
latter part of the evening. The Iberc-Americano Benevolent 
Society does not appear to have been called upon to relieve distress 
to any great extent during the past усаг, having, according to its 
report, expended only some C237 in relieving some 157 applications, 
aud the society has a respectable balance in hand of £1,890. We 
wish all success to the Ibero-Americano, and may its poteutiality 
for doing good, and aiding in the cause of charity, ever remain to 
fulfil the purposes of its organisation. 


Coronation Energy.—The Corporation electrical engi- 
neer at Blackpool advi:es us that energy is to be supplied gratis for 
outside illuminations (providing that no new service connection on 
the underground mains is necessary) to existing consumers. Bare 
cost of special connections to be charged. Municipal buildings are 
to be electrically illuminated. 


Electro-Harmonic Society.—The statement of accounts 
prerented to the annual general meeting of this society on 
Wednesday last shows total receipts £268 108. 11d., expeaditure 
£206 6s. 6d., leaving a balance of +62 4s. 5d., a very satisfactory 
condition. During the past (sixteenth) season 64 new members 
have been elected, 32 have resigned; the total membership now 
amounts to 358. - 


А Good Example to Manufacturers.—The Notting- 
bam University College has received a number of gifts which will 
be of great utility in illustrating the construction of dynamos and 
machinery, in connection with the engineering classes. These gifts 
are from Messrs. Siemens Bros. & Co. and the Callender Cable and 
Construction Company. 


Electrical Treatment'of Peat.—At Stangfjorden, in 
Norway, a factory for the treatment of turf by electrical methods 
has been erected. The turf is first dried and formed into blocks 
by pressure, the water contents in this way being reduced to 20 
per cent. The dried blocks are then enclosed in retorts, and heated 
to the requisite temperature by internally placed resistance coils. 
A gas usefal for heating and illuminating purposes is obtained, 
while a tarry liquid also distils over, which can be worked up for 
paraffin, ammonium sulphate, and methyl alcohol. The turf char- 
coal remaining in the retorts is a useful substitate for either wood 
charcoal or gas-coke. The electrical installation at Stangfjorden 
comprises five 128-H.P. turbines, direct-coupled to five dynamos of 
equivalent sizo and capacity. The current from these is used for 
heating the retorts, while a separate turbiae supplies the requisite 
mechanica] power. The 12 retorts are designed to deal with 1,000 
centners of air-dried turf per day, and 400 kw. are now utilised i1 
this manufactvre.—Commercial Intelligence. 


Institution of Electrical Engineers.—The deputation 
to the President of the Board of Trade, which was fixed for yester- 
day, has again been necessarily postponed. Mr. Balfour expressed 
his regret at having to inconvenience the deputation a second time, 
but he had no means of foreseeing the urgent public businces that 
quite unavoidably led to the postponement. 

Dustin Loca SEcTION.—The committee reports that it bas 


 . communicated with the Department of Agriculture and Technical 


Instruction for Ireland, with regard to the collection of data as to 
the available water-power at different seasons of the year, and as 
to suitable sites. The total membership has increased to 66. 


Electrocuting Old Horses,—The New York Electrical 
World prints the following cablegram :—'' No wonder horses are to 
frequently electrocuted in Paris. Three clever swindlers were 
arrested this week in the act of leading a worn-out hack to a spot 
where they had previously unscrewed a cap at one of the electric 
‘plugs,’ where the animal was to meet its doom. The practice was 
proved to be an habitual one. An old hack is bought for a mere 
song, led to the death trap, and a heavy claim for dameges is served 
upon the tramway company. The chief culprit is a former tramway 
employé." 


Appointments Vacant.—Demonstrator in electrical 
engineering for the University College, Nottingham ; instrument 
maker (£100) for the Royal Technical Institute at Salford. 


Marriage.—On 3rd. inst. Mr. C. E. Hodgkin, of Purley 
Lodge, Reading, late director of the Brush Electrical Engineering 
Company, and now of the Pulsometer Engineering Company, was 
married at Goring-on-Thames, to Miss Alice Jane Brooke. The 
Review tenders its hearty congratulations and good wishes to 
Mr. and Mrs. Hodgkin. 


Arc Lamps.—We are informed by Messrs. Drake and 
Gorham that the litigation which has been conducted between the 
Jandus Company and the Davy Construction Company for some 
years past, with reference to the alleged infringement of the Jandos 
Company's master patents, bas been brought to a close. The Davy 
Construction Company are stated to have taken a license from the 
Jandus Company. 


Personal.— Mr. J. D. C. Kershaw, F. I. C., has opened a 
laboratory at The West Lancashire Laboratory,” Waterloo, Liver- 
pool, where he intends to make a special feature of fuel and fuel 
gas analysis. In a recent letter to the Engineer (May 2nd) on fuel 
economy Mr. Kershaw showed how the chemist can aid the cen 
station engineerin the improvement of boiler efficiency. He con- 
cludes his letter by saying that waste of fuel can be prevented by 
careful attention to the character of the fuel supply and to the com- 
position of the waste gases passing up the chimney. 

Mr. Charles Gerhardi has resigned his position as manager of the 
Direct Spanish Telegraph Co., and the directors bave appointed 
Mr. Fred. Thos. Preddle as secretary. 

Mr. W. R. C. Wakley, A.M.I.E.E., on Saturday, May 31st, was 
presented on his resignation with a handsome marble clock and ал 
illuminated address, signed by more than 30 of the men who worked 
under him during the nine years he held the appointment of 
chief engineer to Messrs. Maple & o. 

Mr. David Robertson, B.Sc., lecturer of Electrical Eagineerin? 
at the Bradford Municipal Technical College, and formerly assistait 
lecturer at the Glasgow and West of Scotland Technical College, 
has been elected to the vacant chair of electrical engineering in tbe 
Merchant Venturers' Technical College, Bristol. 

Prof. Arnold Philip has resigned the post of Professor of Elec- 
trical Engineering and Applied Paysics in the Merchant Ventarery 
Technical College, which he has held since 1896, on his appoint 
ment to a position in his Majesty's Dockyards at Portsmouth. 


LJ 
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The Light Railways Congress.—For the occasion of 
the twelfth International Tramways and Light Railways Congress, 
which opens at the Agricultural Hall on Tuesday, July 1st, a large 
number of visits and excursions have been arranged, as follows :— 


Visit to: The City & South London Electric (Tube) Railway, running nort 
and south, and the ps station. . 

The Central London Electric (Tube) Railway, running east and west, and 
the power station. 

The Waterloo & Baker Street Electric (Tube) Railway, running north and 
south, in course of construction. 

` The London United Tramways, electric trolley system, and power station. 

The Poen County Council Tramways, conduit system, in course of con- 
struction. 

The Islington (London) Municipal Electric Lighting Station. The Con- 
gressists will be received by the Mayor and Aldermen, by whom they аге 
invited to lancheon. 

ire Crompton's Electrio Works, Chelmsford, &bout 80 miles east of 

ondon. 
In addition to the above, arrangements are in progress for visits to the 
following and other places: 

The Bankside Electrio Lighting Station, in London; the Westminster 
Electric Station; the Westminster Hydraulic Power Station; Messrs. 
Beene Electric Works, at Erith, on the Thames; Doulton's Pottery 

отко. = 

On Saturday, July 5th.—Those members who find it convenient to remain in 

London will be invited to a lengthened excursion to one of the industrial 

шне in England, probably Wolverhampton. Particulars of this will be sent 
ter on. 


On Sunday, July 6th.—Mr. Murphy, chairman of the Dublin Tramways, has 


invited members who may proceed to Ireland to go over his line and inspect his 
power station. 


Belleville Boilers Again.—Shall we never get rid of 
the Belleville boiler? Ав though to attempt still to cover their 
error, we now find published as a Government paper a letter of 
Messrs. Delaunay, Belleville & Cie, commenting on tbe Minerva- 
Hyacinth report. In face of the recent statement in the House that 
even the Messageries Maritimes were discarding this boiler, the 
present letter comes curiously at an opportune moment. It shows 
how hard it is to kill the boiler's friends; of course, the writers 
of the letter being the makera of the boiler, have reaped a rich haul 
from this country, and, doubtless, do not wish to lose its custom. 
But it is really too much for a French firm to ask Great Britain to 
go on indefinitely crippling her navy for a French boiler. The 


letter before us practically contradicts all that the Boiler Com- . 


mission had to say, and takes up a few points to endeavour to prove 
how good the boiler is. As we have always contended, a 
boiler may make dry steam, and it may make plenty of it, 
but it may not be a safe boiler, and nothing can justify its 
use. The writers of the letter profess to have discovered all about 
the leakages, but they have not a word to say of the hogging of 
tubes of all Belleville boilers, which proves over-heating. Grave 
mischief was done by the Admiralty continuing to fit Belle- 
ville boilers for a whole year after the preliminary report of 
the Committee had condemned them, and this fact is made much 
of inthisletter. It is difficult to get at the whole truth of the Navy 
boiler question. A huge blunder has been made, and those 
responsible have taken every care to get a very easy let-down. 
There is certainly an impression abroad that concerning the 
Belleville boiler troubles, the half has not been told to us. We 
think tbat if the Boiler Commission had only put out the whole 
truth, it would have been better for all concerned, and might have 
saved such letters as the one before us. 


l 


THE CENTRAL STATION ENGINEER. 


Мв. W. JENSEN bas recently been appointed resident engineer ahd 
manager to the Chatham and District Light Railways Company, 
having been previously engaged at the Corporation Electricity Works 
at Croydon. Before he left Croydon he was the recipient ofa 
handsome gold watch chain and engraved medallion from the staff 
and employés, as a token of their high appreciation of his valuable 
services. 


CITY NOTES. 


Northern Counties Electricity Supply Company. 


THE first annual meeting of this company was held on May 27th at 
Newcastle-on-Tyne, Mr. John D. Milburn, the chairman of the 
company, presiding. The chairman moved the adoption of the 
report, of which & summary has already-been given, this was 
seconded by Admiral Cleveland and carried unanimously. The 
chairman then gave some interesting particulars as to the efforts of 
the company. He raid the Blyth works which were to supply 
Blyth and Cowpen were started in December; about 140 consumers 
were already connected, and they had numerous applications for 
power for different industries. The Spennymoor works had been 
connected about a week. They had nearly 250 customers, 
representing about 3,100 8-с.р. lamps, and they were making steady 
progress. With reference to the two places tbe early success of 
their operations had been largely due to the adoption of the penny- 
in-the-slot meter and free wiring, which enabled small customers 
who did not wish to goto the expense of wiring their own houses 
to take advantage of the electric light, The Alnwick station 


. &c. 


was nearly completed, and they hoped that the generating 
station would be open about July. Every effort was being made to 
complete Hebburn and Felling works before the winter. They had 
secured the whole of the public street lighting and were going to 
introduce the free wiring system so that the shipyard workers 
could have the light in their cottages. Under this system by the 
payment of 1d., 54 hours’ lighting could be obtained from each 8-0.р. 
lamp installed. Other works were in progress at Shildon and 
Handsworth, and their other areas included Consett, Shotley Bridge, 
Tbirsk, Malton, Barnard Castle, Annfield Plain, Leadgate, Stanley, 
The Northumberland Electric Tramways Bill which was being 
promoted by the company had passed the House of Lords 
unopposed, and they trusted it would pass the Commons without 
serious opposition. Having thus reviewed the field of operations 
in detail, the chairman raid the directors were of opinion that, in 
view of the large population contained therein (350,000 to 400,000 
people), the number of works, factories, mines, and the prospects 
for electric traction in certaia portions of the area, the company 
should have before it a satisfactory career. 

The retiring directors, Messrs. John D. Milburn, and Arthur 
Scholefield, were re-elected, as were also the auditors, Messrs. 
Strachan & Co. 

The meeting terminated with a warm tribute to the company's 
engineers, Messrs. C. W. Fairweather, and C. 8. Vesey-Brown. 


Mexico Electric Tramways Company. 


THE report for 1901, to be presented at the meeting at Winchester 
House on 11th inst., states that from January 1st, 1901, the system 
has been worked by their company under the terms of the lease 
entered into with the Compania de Ferrocarriles del Distrito 
Federal de Mexico. A net balance is shown to the credit of profit 
and logs account of £16,662. After paying the preference dividend 
there is £4,500 available, which, together with £2,227 brought for- 
ward, makes £6,533 to be carried forward. During the year a 
farther 200,000 6 per cent. cumulative preference shares of £1 
each has been issued at par, in order to provide the necessary funds 
for construction purposes, leaving 112,987 shares still unissued, the 
proceeds of which will be devoted to construction and further ex- 
tensions, The company’s service now extends over 251 kilometres 
of track. The number of passengers carried during the past 12 
months was 26,709,225, being an increase of 39,165, and the receipts 
amounted to £209,136, an increase of £5,259, which was partly 
made up of increased freight returns. The operations during the 
year did not, from perfectly unavoidable causes, realise the antici- 
pations of the directors. The past year has been one of the worst 
in the commercial history of Mexico. The outlook, however, is 
distinctly encouraging. 


Merthyr Electric Traction and Lighting Company. 


THE directors’ report to be presented at the meeting at Donington 
House, W.C., at 11 o'clock noon, on Thursday, June 12th, reads as 
follows :— | 


Tho directors beg to submit their report and statement of accounts for the 
year 1901. The total capital expenditure to December 81st, 1901, amounted to 
£86,850 9s. Bd. The gross receipts on the tramways from April 6th (the date 
upon which the lines were opened for traffic) to December 8156, 1901, 
amounted to 49,567 8s. 4d., and the gross receipts on account of electrical 
supply from July 22nd, amounted to £2,104 17s. 8d., making with £80 8s. 9d. 
sundry receipts, a grand total of £11,772 4s. 9d. After deducting expenses, 
amounting to £7,129 6s. 9d., and £1,484 12s. 8d. for debenture and otner interest, 
there remains a net profit of £3,208 5s. 94. The directors propose that this 
amount should be applied as follows :— j 


To pay dividend on the cumulative preference shares to | 
; es { £862 10 


December 818%, 1901 .. ; i s 0 

To be placed to reserve and depreciation fund bee 1,000 0 0 
To dividend on the ordinary shares at the rate of 4s, per 

share = 54 percent. per annum .. se 65 Ke 1,200 0 0 

To be carried forward to next account vs sè ae 145 16 9 

£8,208 5 9 


The number of private electric supply consumers now connected with the 
mains represent a demand equivalent to 4,813 lamps of 8-с.Р. This department 
of the business continues to make satisfactory progress. Mr. J. S. Raworth, 
Mr. C. 8. Drummond, Mr. Geo. Stevens, and Mr. R. Percy Sellon, have resigned 
their seats on the board. Mr. C. Ө, Tegetmeier aud Mr. С. Ratcliffe Hulme 
have been appointed directors of the company. The directors regret the 
deaths of their colleagues, Mr. D. F. Sugrue and Mr. J. Slater Lewis. Mr. 
Emile Garcke is the director retiring by rotation, and being eligible, offers 


himself for re-election. ° 
MILES OPEN :— 1901. 
Route miles oe se ee ве ee ee ee 2 98 
Single line ea ee ee ee oe ee ee ee 2°22 
Double line ee ee oe oe ee ee ee "76 
Number of passengers carried ..- ..  .. 8 1,619,704 
Average receipts per passenger  .. ee - vs 141 


Number of cars in stock ec eo . өө ee ee es 16 


Prospectuses. 


THE Anglo-American Debenture Corporation, Limited, have put- 
chased 41 20,000 5 per cent. first mortgage debenture stock of the 
Colomb» Electric Tramways and Lighting Company, and have 
offered for sale on their own behalf £100,000 of that stock at par. 
The Colombo Company has acquired the electric tramways and 
lighting business at Colombo, previously carried on by the United 
Pianters’ Company of Ceylon, Limited. The company has been 
formed for the purpose of separating the electrical undertaking 
from the tea-planting business carried on by the old company. The 
tramways (seven miles of double track) were constructed in 1898 
on the overhead system. The electricity supply business is pro- 
gressing satisfactorily, and is capable of large exteneion, 


a 
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The British Insulated Wire Company has been offering for sti» 
Scription at par £250,000, balance of an issue of £500, 4$ per 
cent. first mörtgage debentare stock. The new capital is required 
for the development of the amalgamated businesses of the British 
Insulated Wire Company and the Telegraph Manufacturing Com: 


Any. 
Lettets of allotment in connec ion with the Charing Cross and 
Strand Electricity Supply Corporation, Limited, іевпе of 40,000 
43 per cent. (City undertaking) preference shares, 1902, of £5 each 
at par have been posted. | 


Western Telegraph Company.— Interim dividend, 

payable on June 24th, of 3s. per share, or at the rate of 6 per cent. 

r annum, for the quarter ended March 31st, 1902. The transfer 
ks will be closed from June 17th to 23rd. 


TRAFFIO RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending May 


80th were £841; corresponding week last year, #846; decrease, £5. Total 
to date, £14,644; nding last year, £12,807 ; increase, 21,141. 
Miles off track open, 12 


крос! and Fleetwood Tramways.—The receipts for the week ending 
May 81st were £671; corresponding week last year, £1,868; decrease, 
£1,192. Total reoeipta to date, £6,898; corresponding period last year, 
26,993 ; decrease, £95. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
Go responding period 


May 80th were £4,676 ; 
decrease, £1,921. 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending May 28rd :— 


last year (Whit week) £6,597 ; 


| | with corres- N°. di 
Company. Amount or ding week 

- | E „ weeks. Amount. Inc. or Deo. 
| £ 1+2 | -£ | £ + 2 -£ 
Devonport* .. .. 469 — — 8,005 — — 
Dudley Stourbridge 1, 177 517 — 20 18,955 2,614 — 
Gateshead .. £x 829 413 — 2 | 18,398 735 — 
Greenock- Pt. Glasgow 512 295 —. | 8,527 4,830 — 
Hartlepool .. x 386 136 — ' 4955 417 — 
Kidderminster 214 95 — 2,147 218 — 
Merthyr} 276 i 38 — 204 8,980 — 499 
Middleton“ 871 — — , tá | 2,485 — — 
Oldham Ashton 607 67 | — 201 9,842 l 
Poole? .. So M9 | 85 | — 4,425 76 — 
Potteries „ians | а | — ' 90) 28.188 | 183| — 
Southport T .. 483 319 m D. 8.F00 1,2:6 — 
South Staffordshire? 1.098 828 — ; 24 | 15,314 914 — 
Swansea, m 1 564 | 139 — 204 | 8,638 892 — 
г воо ор ex "S R8 ү ж= — 201 | 1,166 — z 
emoutb$ .. - 3929? 155 — 204 | 4,287 358 — 
olverbampton Dist. | 801 | 247 peu 203 2,922 1,929 — 


1 


* Not in operation last year. “+ Partly steam. 1 Com: arison i from April Sth only. 
$ Comparison from March 18th only. J Comparison from May 8th only. 


Central London Railway.—The receipts for the week ending May Rist were 
46,815; corresponding week last year, 26,368; increase, £447. Total 
receipts to date, £147,483; corresponding period last year, £186,471; in- 
crease, 411,012. Miles open, 6. : 


Olty and South London Railway.—The гесе! for the week ending 
June lst were £2,052; corresponding week last year, £1,822; increase, 
£1,130. Total receipts to date (22 weeks), £66,422; corresponding period last 
year, £43,481; increase, £21,988. Miles open, 6}; last year, 43. 


Dover Corporation Tramways.— The receipts for the week ending May 
Blst were £246 18s. 104d.; corresponding week last year, £289 9s. 84d.; de- 
crease, £42 10s. 5d. Total to date, £4,066 12s. Od. ; соттегропаше period 
last year, £3,950 9s. 641.; increase, £116 2s. 04d. Miles of track open, 8. 
Car miles run, 1902, 5,453; 1901, 5,184. Number of cars, 11. 


Dublin United Tramways Company.—The reoeipts for the week ending May 
80th were as follows:—D.U.T. Oo., £3,861 8s. 64.; D.8.D. Co. £1,909 9s. 94. ; 
total, £4,,70 18s. Ed.; corresponding week last year— D. U. T. Oo., £4,108 
133. 4d.; D. S. D. Co., £1,011 28. 5d.: total, £5,119 153. 91.; decrease, £545 
175. 61.; aggregate to date, £91,963 183, 10d.; last year, £87,8'6 88. 14.; 
inorease, 24,147 10s, 94. Mileage worked, 46. 


East Ham Tramways.—The receipts for week ending May Bist were £179 
78. 6d.; total to date, £17,995 78.54. Number of carr, average 18. 


Liverpool Overbead Railway. — The receipts for the week ending Jure 
Ist were £1,481; oorresponding week last year, £2,079; decrease, £59~. 
(1901 includes Bank Holiday.) Total to date £31,368 ; corresponding period 
last year, 281,455 ; decrease, £3,067. Miles open, 6 miles 67 chains. 


Sunderland Corporation Tramways.—Week ending June Ist, £1,040; corre- 
sponding period last year, £1,525. Total recepts to date, £9,619; corrc- 
tponding period last year, £9,767. Miles open, 17 89. 


STOCKS AND SHARES. 


Wednesday Evening. 
Now that the long-expected has happened and Peace is declared, 
Stock Exchange markets are sinking back into something like lassi- 
tude. After those few hours of frantic excitement last Monday, 
when Consols touched 98 and Kaffirs boomed ahead, a natural 
reaction has fallen upon the House, and Derby Day was welcomed 
as affording a fair excuse for leaving business to take care of itself, 
The outside public shows no disposition whatever to rush in and 


buy things generally, 55 that the heavy profit-taking which succeeded 
the proclamation of Peace bad but little buying resistanco offered to 
its onset. Markets, after their three weeks of eaget expectation, 
are mostly qtiiet, and as one broker put it, all the “ fizz” is cat of 
them. 


Stiffening tates in the discotint matket point to thé possibility of 
a higher Bank Rate, and the number of calls which fall due this 
month are not calculated to bring ease to Lombard Street. The 
electrical departments supply a good many of the demands for cash 
in calls, and with the prospect of several large power companies 
coming soon, to say nothing of other undertakings, the floating 
amount of loanable capital may easily shrink to comparatively small 
proportions. The little Bromley (Kent) Electric issue does not, 
of course, make any difference to the money masket, but it is bailed 
as a possible precursor to a number of other concerns of simile 
type. Ifall prospectuses were as clean and free from “ pickings” 
for promoters, the average investor would be much better off. The 
small amount offered for subscription, however, precludes apy 
active market from being made in the stock and shares. 


The telegraph list makes rather a better showing this week by 
reason of the subdued strength of both Eastern and American 
descriptions. Eastern Ordinary has risen three pointe, and Eastern 
Extension 4 per cent. Debenture has recovered its last week's 
decline. Eastern Extension shares do not move, and are still well 
above the comparative price of Eastern Ordinary stock. Besides 
being better held, the fact that Eastern Extensions are shares, while 
the other is stock, may account for some of the divergence in prices. 
The investor as a rule loves shares. At least, he is credited with 
more affection for security in that form than in stock. Anglo 
American Deferred has lost а fraction, but Commercial Cable bonds, 
upon buying from New York, have put on five pointa, the quotatioa 
once more standing at 160. Great Northern Telegraph shares are 
£1 down, but Indo-Europeans do not move. For the latter there 
are only buyers in the market, and the dealers bave a string of 
purchasers’ names on their books whom they cannot accommodate 
with shares. West African Telegraph shares are good at 4, baving 
lost no time in justifying the suggestion made, when the price was 
2, that they were better worth attention than many of the mining 
ventures in the “Jangle” Market. The rise is, of course, due to 
the reported tale of part of the company’s undertaking to the 
French Government. But the 5 per cent. Debentures do not move, 
and if ару can be secured they would make а good selection for 
averaging the yield obtained from a list of higher-grade securities. 

The Electrical Supply section remains quiet, and there is not 
much business doing in its shares. City of London Praference are 
down 4, and Edmundson's Debentures have gained a point ; these are 
the only two fluctuations worthy of mention. Charing Cross and 
Strand are unaltered upon the appearance of the new “ City Under 
taking " shares. These last-named have not established themselves 
in the market so far, but appear to be well enough secured. Central 
Electric Supply 4 per cent. Debentures are firm at 106 ex dividend, 
and, indeed, the cry of the dealers is still that there are not enough 
Debenture stocks to go round for the purchasing public. Primitiva 
Gas and Electric Lighting of Buenos Ayres are attracting a little 
attention, and business is being done in the £5 Ordinary shares si 
abont 23, while the Preference are 4, and the 4 per cent. Fir 
Debentures at 93 are just ez the coupon. Argentine shares of all 
classes are coming into favour upon the happy settlement 
of the country’s differences with Chili, and another instance of this 
is to be found in the buying of Buenos Ayres and Belgrano Tram- 
way shares. The Ordinary are nearly 12, and both the Preferen*e: 
have 5 as their middle figure. 

London United Tramways Debenture stock is very strong st 
1074, and Westinghouse Debenture commands 4 premium, while 
the Preference shares are 52. North Metropolitan Trams аге being 
done at 44, and Calcutta Trams, ex the right to apply for new 
shares, are 13. Anglo-Argentines are good at 4,%, although the 
Stock Exchange Official List playfully quotes them as 4j to 4. - 


Electrical railway stocks are led by Central London Ordinsry 
with a rise of 1, and some of the major prophets are talking hope 
fully of an increased dividend on the stock. City and South 
London Third Preference is harder at 1224, and business was 
marked in this stock on Tuesday at 1244. Great Northern and City 
Preferred shares do not budge from 8}. 

In the miscellaneous market, British Insulated Wire and Tele- 
graph Manufacturing are both $ down, and from what we can hear, 
the recent issue of Debenture stock was not brilliantly successful, 
although the security seems sound enough. General Electric Pre 
ference shares are better, the presence of a buyer serving to disclose 
the shortness of shares for sale, while Brush Ordinary have enjoyed 
afresh spurt; the buying had all the appearance of inspiration. 
Henley's are j down, but the deoline has nothing to do with the 
dividend which it is expected will be shortly declared. 
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SHARE LIST OF ELEOTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


25, Amason Telegraph Co. -- A 
119, ,7001 юза 3 % Debs., Nos. 1 to 1,250 Red. ees 


804,720 Anglo-American Telegraph ... aes E iis те 
8,097,640 Do. do. 6 y 4 Pref ee T ee 
9,097,640 Do. do. Deferred eee eee een 

44,000 Chili Telephone, Nos, 1 to 44,000 eee oe eee eee 
18,333,300$| Oommercial Oable  ... 985 was kes ies 
50 Do. Sterling 500 year 4 Y Dob. Stock Red. 


14851 ы 10% Pret. . е 0 » eee 
Direct Spanish естар 0 eee • e? [TII 
6,000 Do. do. 10 Oum. Pret. ee ee eee 

80,0001 Do, do. 4% Debs. .. s 


60, 710 Direct United States Oable ... 


101,300; Direct West India Oable, 43: * Reg. “Deb, ora} 100 


Nos. 1 to 1,200, Red. 
4,000,000 жаа oo eee Он юс к ees 


* Subjeot to Jou Shares, 
> Unless otherwise! sta d all shares are re fully paid, 


е stated ma onne ANN 


1,930,807 3 Pref. Stock ТА T e 
1,432,268! d р. Mort. Deb. Btock Bed. TP) 
900,000 | Eastern Extension, Australasia, and Ohina 8 see 
oe шы 4% Deb Arien ‘el 9 Mort. Deb. 
an African. egraph, 4 ort. 
sss | NN 49% Reg. M Debe (M cH) 25 
t. us А 
160,227 dlobe Telegraph ad Kras ТИСТИ ТОИ 
180,042 Do. do. 6 y 4 Pret. ee eee eee 
150,000 | Great Northern ph, of "e 
75.000 Halifax and Bermuda Oable, Ia Mort. sec] 
d within 1 е ко Red. 
17,000 E Telegraph - 
100,0007| London Brazilian Telegra M 5 Dobe, m - ves 
72,680 | Montevideo Telephone, иш, ов. 1 to? 72,680 .. 21 m «s 
86,492 Do, do. do. 5% Pref., Мов, 1 to fr^ 493 1/5 oe " 
983,933 | National Telephone, Pref. Stock — ... yas v oe | 100 | 5 5415 % 
200,000 Do Pref. shares 2| .. | 54 33 
1,966,667 Do Def. Stock - 5 € .. 100 i 60 |64 xd 
15,000 Do. 6 Oum. 1st Pref. eee ee [T Y 10 6 6 6 $ 
15,000 Do. Е Oum. 2nd Pref. ... 10 | 6 6 6 
250,000 Do. Non-cum. 3rd Pref., 1 to 350,000 5 5 5 5 
3,000,000: Do. " Deb. Btock Red. eee ee Stock 9i 33 3$ 
500,000; Do. Deb. Btock Bed. eee eee 0 100 ace 4 4 
171,504 | Oriental Telephone Be Elec., Nos. 1 to 171,504, fully paid 15 6 6% 
100,0007| Pacific and European Tel., 4 Y Guar. Debs., 1 to woe | 100 | „ 822 б 
11,889 Reuter’s.. ee 606 eee ees 96 eee eee оов 8 5 Ф 5 Ф 
8,903 Bubmarine Oables Trast eee ee ee os ee Oert. ete eee 
58,000 | United River Plate Tel e 5|7% 
006 Do. do. b y 4 Cum. pret. Nos. 1—40,000 b TIT FT " 
179,9471 Do. do. 5 % De - eo. [Stock] .. ag 
65,600 | West African Telegraph, 5 95 Debs.... 100 " sas 
West Coast of Fg Nos. 180,000 and 69,001—59, 008 9 | * di " 
150,000] Do. do, 4 % Deks., 1.—1,500 gua. by Bras. Bub. Tel. | 100 | .. is 
207,980 Western 5 ше Мов. 1—207,980 0 вее вее 10 7 y 4 7 Ф 
75,0001 Debs, 2nd series, 1906 ve | 100 | ... ios 
948,777: Do. do. Deb. Stock Red. i “, | 100| ... 
88,921 West India and OPES egraph 900 006 coe eee 10 1 oe 
94,563 Do. do. do. 6 Oum. Ist Pref. eee 10 [II Yr, 
4,069 De. do. do. 6 % Oum. 2nd Pref. ... | 10 | T" | 
80,0001 Do. do. do. 5 95 Debs., Nos. 1 to 1,800 100 А 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Blectrio Light, Ord. ... J^ ээ з agi 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... | ... 55 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 56 6 8 
50.800 Obaring Oro aid Strand Bloctrioity Buy Ф AE 0% 9 * 109, 
An арр eee eee 
50,000 до. 2 Ф Cum. Pref. 5 coe eee eee 
250,000 Do do. do. 45 Deb. Stock Red. | 100 | ... die T 
$4,000 *Ohelsea Electricity Bupply, í Ота. ... s б ü 5169 53 4% 
150,000; Do. Deb. Stock Red. ... dis бев ге 
70,579 | City of London 8 Electric Lighting, 40,001—110,579... | 10 | 4 0 7 5% 
40,000 Do. 5 Oum. Pref., 1 to 40,000 . 1016 6 е 
400,000 Do, Deb. Btock, Scrip. (isa. at £115) all paid is os ie 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 | ... "T б 
40,000 асе Lond. & Brush Prov. Elec. L „Ота. 1—40,000 | 10 | 4 4 Ф 4% 
20,000 do. do. 6% , 40 1001 = 00000 10 | 6 6 is 
400,0002 De 4$ % Deb. Stock, Prov. Certa (all paid) Rd. 2 sis 
85,500 ' Bdmundson's Élec. Corp., Ord. Shares T $s i 5 6 7 5 
20,000 Do ae 6 95 Cum. Pref. "T T ius ss 
120,000: 44 Y 1st Mort. Deb. Stock. ss: ТУ ie: 
21,000 Kensington and Enightsbridgs Electric, Ord. 5 115 | 1295 | 1095 
00 1 " = Rsa 4 150 Deb. Btook ars 85 m E 
, ndon lectric Варр бирон on, Limi у ТА sai T 
49,840 55. do. 6 V Pref. b .. p A 
350,000; do ds 4% 1st Mt. Db. Stock Bd. |Btock| ... | ... je: 
98,769 Metropolitan Blectric 447 beet Mo to 62,500 РА 10 5 6 % | 6% 
320,000 Mortgage Debenture Btock ass aes ase 
250,0007 Do. st Mort. Deb. Btock Hed. . „‚ Stock 95 sie 
8,652 | Notting Hill Blectric Lighting йй. ews „| 10 |7 7% 16 $ 
40,000 | Bt. James's and Pall Blectric Light, Ord. .. eas 5 14$ 710 143 
20,000 Do. do. 7 95 Pref., 20,081 to 40,080 5 7 7 7 96 
150,000; Do. do. 34 Ф Deb. Stock Бей. ... 100 vae T 
12,000 Smithfield Market Elect. Варріу, | Ord. эое soe een 5 LEE eee эе 
50,000; Do. do. 4% Deb. oor eeo 100 eee 00е ee 
,000 | Bonth London Electricity Supply, Ота ... dei - | b s 
100,518 | Westminster Electric Bupply, Ord. 5 |18 9, 110495 110495 


фром 
99 —103 
31— 44 
70 — 80 
44 — 47 
88 — 90 
7 — Th 
3)— 4 
160 —170 
93 — 96 
44— 
124 — 134 
26— 3$ 
84— 9 
99 —102 
94— 104 
99 — 102 
117 —127 
86 — 89 
106 —110 
124— 134 
108 —110 
99 —102 
99 —102 
8—9 
124— 194 
26 — 28 
99 — 103 
37 — 41 
100 — 104 
1— 1 
1— 1 
95 — 99 
34— 38 
53 — 57 
12 — 14 
12 — 14 
5 — bi 
94 — 97 
103 —107 
H— 1% 
99 —102 
Jess s 
110 —120 
4— 5 
44— 5 
103 —106 
99 —102 
99 —102 
114— 124 
102 —105 
99 —102. 
i— 1i 
51— 52 
9à— 44 
101 —104 
i— 1 
100 —104 
83— 91 
83— 91 
9 — 10 
51— 
105 —107 
5— Б 
110 —113 
8— 9 
12 — 13 
123 —128 
103 —106 
71— 8h 
12 — 13 
108 —111 
61— 6j 
5$— 6} 
107 —110 
10 —11 
101 —104 
11— 1 
4 — 43 
95 —100 
164— 17 
111 —115 
98 —101 
14 — 15 
144— 154 
81— 9 
98 —101 
12— 2 
80 — 90 
3 — 3 


| Qus Closing 
sae m 
99 —103 
34— 4i 
70 — 80 
44 — 47 
88 — 90 
62— "i 
94— 4 
150 —170 
94 — 96 
4$- 5 
12} — 134 
2$ 34 
9$ — 10} 
99 —102 
94— 104 
99 —102 
120 —130 
86 — 88 
107 —112 
124— 134 
107 —112 
99 —102 
99 —102 % 
8— 9 
124-- 184 
25 — 27 
99 —103 
97 —41 
100 —104 
i- d 
#— 1 
95 — 99 
3i— 38 
58 — 57 
12 — 14 
12 — 14 
5— 85 
94 — 97 
103 —107 
- 14xd 
99 —102 
110 —120 
44— 5 
44— 5 
103 —106 
99 —102 
1— 
99 —10 
114— 123 
102 —105 
99 —102 
i— 1 
54 — 52 
9à— 43 
101 —104 
i— 1 
100 —104 
9 — 9j 
82 — 9} 
9 — 10 
561— 
105 —107 
5 — 5 
110 —113 
8 — 9 
114 — 124 
123 —128 
103 —106 
71— 83 
12 — 13 
108 —111 
61— 63 
52— € 
108 —111 
10 = 11 
101 —104 
11— 1% 
4 — 44 
95 —100 
164 — 174 
111 —115 
98 —101 
14 — 15 
144— 154 
84— 9 
98 —101 
12— 2 
80 — 90 
3 — 4 


t Quotations on Liverpool Stock Exchange 


аъ тгл 


Business dope 


88 

124à | 120 
122 
“aa 
135 
96] 
54 
954 

ww 

1063 | .. 

1112 Hi 

1133 

126 

83 

1104 

104 

£61 | 95 

17 16i 

1521 14H 


|) Dividends paid in deferred share warrants, profits being ised as capital, 


malctineo nf tha lattar rart anf ana vaar anda tha Reet enw nf 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. —Cowtinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


io ig 77" — NEC 7C € тт 
Present NAMB, or Quotetión | Quote | weet wie 
Issue, : Share. June ith, 196 
| i пена Leni 
20,000 | British Aluminium 7 Y Cum. Pref .. " ..| 10 51 
300, 0007 Do. do. 5 Y 1st Mort. Deb. Bock Bed. Stock 
62,074 | British Electric Traction 85 * 10 ЧЁ 144 
90,000 Do. do, 6 9 Cum. Pref. e| 10] .. ds TA 
600,060 Do. do. 5 P Perpetual Debentare Steck . Stock 124 —127 = 
70,000 | British Insalated Wire Ord. . TE E 5 20 E 15 * 10 0 X 8— 9 
70,000 Do. do. 6 Cum. Pref. ivi ees ssi 5 i T 
50,000 |f Browett, Lindley & Со. (1899), Ord са w | £l m 
50,000 |$ 6 q Cum. Pref. Ami æ. | &l " n 
105, ‚731 Brush Elecl. Enging., rd., 1 to 105,731 ... ёё 203 2 TN EC 
150,000 Do. do. Hos, 6 95 Pref. . T “és 2 Hi. 
125,000] Do. do. 44 b. Btock ЕА we. [Stock 101 ЕТ 
125,0002 Do. do. 4% pas . . 2nd Deb. Btock . |Btock| ... T 185 95 T 
80,000 | Callender's Oable Construction s „Nos. 1—30,000 ... 5 | 15 115 Ф ... 17| .. 
40,000 Do. do. 5% Cum. Pref. ave 5 » ; 6 | 85 
90,0007 Do. do. 44 95 1st Mort. Deb. Stock Red „ |Btock 8 is 
1,969,800 | Central London Bailway, Ord. Btock ese Stock vis 4 1064 | 105] 
440,100 Do. do. 4% Pref. Stock ко ... [Stock] ... n 4 105 | 103 
440,100 Do. do. Def. do. .. i Stock mr 4 101} | ... 
855,000 | City and Beuth London Railway  .. s " Stock 11%] 14% 2% Xin 
54,000 | Crompton & Oo., Nos. 1 to 54,000 ... 2 vs T. 3| 73% 8 Y| .. i 
100.0001 Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of 
! £100, and 901 to 11,000 of £50 red DP a d - 
89,261 | Edison & Bwan Utd, El. Lgt., “ А” shares, £3 pd. 1 to 99,261 5| 6 221 E M 
17,139 Do. do. do. “A” Shares, 01—017,139  ... 5 6 212393 T a 
844,023: Do. do. do. 4 95 Deb. Stock Red ... | 100 iss n ав s: " 
100,000! Do. do. 5% 2nd Deb. Stock Prov. um all pd. | 100 ns vis ui si " 
112,100 | Electric Construction, 1 to 112,100 ... T 2169 6 Y. i " 
31,390 Do, do. í Cum. Pref., 1 to 91, 390... vee 2| ... - 805 vi iss 
182,5007 Do. do. Perp. 1st Mort. Deb. Btock „ (Stock; ... or 88 ean is 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... ee oe | 10| ... is a IT. os 
150,000 Do. do. 4% Mort. Deb. ... V Stock m wee m 
85,000 | Henley's (W. p тазара по Ота. ... sae iss b | 15 20 17 i| ss 
85,000 Do. 44 Y Pref. eee b 45 44 [117 ГІІ 006 
50,000] Do. d 4$ Mort. Deb. Stock. Stock i-o ores T ev 
60,000 India-Rabber, Ө бе: Percha and Telegraph Works oe | 10 pi * 10 0 % А 219 | 214 
800,0001 Do. do. do. 4 95 1st Mort. Deb ... * | 100 1012] .. 
10000 f Do. do. Pref., £10 paid "E Pe P apes 
7, 500 | Parker (Thomas), Limited, Ord., Nos. 1 to ^ 500 ... e| 10 isst] -g 
$Rosling, Appleby & Fynn 6 y 4 Cum. Pref. . i as] £1 ТЕ жи ир 
37,350 | Telegraph Mur pies and Maintenance .. we | 12 173 36i 
150, 0003 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 «oe | 100 i өз» з 
25, 000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... eo 5 13 * ut * | „ 
,000 Do. do. 5 95 Om. Prf. Nos. 1 to 20,000.. b se 158 
540,000! Waterloo and City Railway, Ord. Btook — ... vei — 100 ‚3 LL 
+ Quotations on Liverpoo) 8tock Exchange. 1 Unless otherwise stated all shares are fully paid. § From Bradford Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT EE QUOTED. 
Consolidated Tele филе uni bla and Maintenance, pa—xk · Oldbam, Ashton, and 3 Hileotrio lu „ Ord., 
National Electric Do, cet, (£18 pà.), ran] 
* From Birmiogham 1 Lin. q From Manchester Share List, Bank rate of discount 3 per cent. (February 6th. 1902). 
MARKET QUOTATIONS, Wednesday, June 4th. 
CHEMICALS, &c. This week. Last week. Ino. or Deo. METALS, де, (continued,) This week.] Last week. Ine, ot Dec. 
a aea, Mh ү oo 0. per ot. 6j- Л £s g Copper Sheet оо оос е der ton £69 208 . 
& ee oe per owe. . / ee g [1] ee ео ee ee per ton £69 £00 ° 
a ee Oxali ee ee ee per owi, s ee 6 89 ‘Blectrolytio) Bars ee per ton £68 £68 Ы 
2 a Balpharlo:- „ per ot. 5/6 5/6 T 6 n " Sheets .. per ton £76 I T 
« Ammonia) per owt. 49]. 49/- vi 6 n и Rod .. per ton £68 £68 PS 
а Ammonia, Marina (oryséel).. perton | 488 10 488 10 у? $n й H.C, Wire Per Id. 8d. 6а. = 
ee per ton £80 ee f Ebonite Rod ee oe ee ee per lb. bd 8- ee 
а Bleaohin powder ee ee por ton £1 ee f 90 Sheet 0 ee ee per lb. y ^ 0 
a Bisulphide 101 Oarbon .. .. рег ton £15 £15 T n German Silver Wire os « per lb. b T 
a Borax 5 © „ per ton £18 £18 . h Gutta-percha fine ee ee per lb. Д ve 
a Benaole (90 10 e >e per gal. 3/ T А India-rubber, Para fine .. .. per lb. 8/114 (0:8/04 ri dec. 
a (50/9030). . .. per каї. 5/6 6/6 Я € Iron, рег 00] £18 £1 is 
a Copper Sulphate per ton £19 £19 í „ Pig (Cleveland warrants).. perton| 49 49/6 38. шо. 
a Lead, Nitrate s . per ton £54 £94 «4 $ on per ton 11 | From £11 T 
в „ White Sugar ee „ per ton 281 £81 - € „ Borap, hea ee рег ton 47/6 to 50/- | 47/6 to 50/- 
е и faved Бн ‘ a T pes d sc 891 10 T $ 4, Wire, сата өй No, 8 .. porton 211100 £9 15 
a Naphiha, Bolvent(90% at 1609), per gal. 5/6 5/6 5 А Lead, English pui + e Per ben [rig 6] | 11146 | dee 
a Potash, Bichromate, in casks.. per lb. gd. oo. per don 4818 
@ " Caustio (15/8096) e. per ton £94 £94 я Manganin Wil No. S88 . . ee per 1b, 8j- "T 
a „  Bieulphste oe ee per ton £85 £85 si 24 5 £8 15 48 15 А 
а Bhellac „ рег owt, 110j- 115/ 5s. dec. 4 Mion (i (ia original oases), small . per Ib. 84. to dd. 8d. to 94. ec 
a Salphate ot "Magnesia .. .. per ton 44 10 44 10 Vs 4 " iis " metum per ilb. | 1/990 9/9 | 1/9 to 9/9 BT 
е EN Roses emt т ber don £5 10 45 10 »x Phosphor Bro ines Per B. 118. 4 l 1134.20 13 E 
A. to . per zen 8 25 : , "tesa Per Ib. Ж uà VO | : 
а &icda, са 29020 (white 1) 96) ee per ton £10 15 £10 15 ee um per Ib. 17 13 ee 
& n таз ee рег ton £8 £8 we T per ox. £4 1 A21 T 
a Biohromate, casks .. per ib. а Nd. oe | үз * 8 per ad A eg = p? 17 T 
METALS, &o. "И i De® oo ceo fowl ot |” 
b Alamlotum Ingots, in юп lots person | 4145 £148 " d ‚ты, block .. .. . . ber ton 2138 10 sise || 1068 
b ii Wire, in ton lots per ton £24 £234 ә Ц » foil oe eo per lb, m. 
b Bheet, in toa lots per ion £191 £191 oe ela Nor 1 to "16 ee ee DOr Id. 1/8 19 "i 1d. dec. 
p Babbiit’s metal invola.. .. porton | £10 to 4160 £10 50 ано 8 p p White -frietion M e 
Brau rolled metal 36 19" bà3l3 por lb. 61d. i " e Ant" brand .. „ per ton] £36 to 262 | £85 0:265 T 
в abe [bra . рог 10, tid. E ЗЕ 1 Zeon Grey Ooteon, ор p per Ib. Id. 1d. es 
6 n „ (8213 drawn)  .. oar lb, "а. 74. "S „ 6 lea. Flax eo per lb. d. T 
0 u Wore, basis "E ee Cer 10, 7d. 7d. ee } 0 8 oly 10 lbe, Russian oe DOr Ib, 4 А oe 
: O»poer Tubes or 18624 ee bor Id. 87d. Kid. xs Í н 10 los, Russian, single .. per ib. 4id. d T 
(so Li Arawn) .. per 16, ча. 9d. ix 180 Ibs, Jute rove .. per*on| £10 26 £10 2 6 "m 


; Copper Вага (bass le ned) .. рат ton £69 £09 T Zino, Sb b. (Vielle ont une dad. per ton) 222 10 E 10 e 
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fa Messrs, G. Boor Со. 
: b The British Aluminium Co., Ltd 
{ 9 44 Ы 
о, e Messrs, Thos. Bolton & Sons, 
PP y » Messrs, F. Wiggins & Sons. 
€ Моъзгв, Frederick Smith & Co. 


Messrs. James & рее [Со., Ltd 
Messrs. Edward Till & 

i Messrs, Bolling & Lowe. 

j Messrs. Walter H, Hindley & Co. 


m Messrs. W. T. Glover & Co., 
^ Mesers. D, Ormiston & Sons. 
o Messrs. Johnson, Matthey д Co., Lid. 
p The Phosphor Bronse Gompeay, 144 


Quotations 


Quotations 
supplied by 


f India-Rubber, G.-P. and Teleg. Works 
supplied by 


k Messrs. Morris Ashby, Limited. 
| Ta Со. Lid 
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METAL MARKET.—Fluctuations in May. 


May 1 2 5 677 8 91213141516 2021 22 23 26 27 28 2930 


&25 
ee 
22222 ушы Г 


— 
eee 
C 
"| T TT isPELTER (6.0. 


LEAD (ENGLISH). 
May 1 2 5 6 7 8 9 1213141516 2021 2223 26 27 282930 


xd Oe Oe ИШ ЖЫ ЗЕ ЖЕҢЕ 

15 ЕТТТ 

5 — — — — 

FCC 

iE ЕЕЕ 
A 
5 HERBES 25 
BEEHNRBEKNEHEN SEE 


Coe 


IRON. 
Mav1 2 5 6 7 8 91213141516202122232627 282930 


~ 


TIN. 


8140 


126 
125 


COPPER (G.M.B's.) 


May1 2 5 6 7 8 912131415 16 20 21 2223 26 27 28 2930 
£60 


se HEE 
3 
ea 


7 CE 
56 @ 
54 E 
53 Ж 
M 
Ls 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE MACHINERY. 
By A. О. ERORALL. 
(Paper read at Manchester, March 25th, 1902.) 


(Continued. from page 916.) 


THIs section of the paper may be concluded by giving some 
further particulars relative to the large polyphase generators illus- 
trated in tigs. 2 and 3; these particulars, used in conjunction with 
the details and dimensions shown on the various drawings, will 
enable the respective desizas to be worked out by those interested 
in such matters. 

SCHEDULE II. 


Three-phase I'ly-wheel Generator of 4,000 Kw. 


(See F'ig. 2). 
Output (cos ф = 1) ... e ba zm .. 4,000 kw. 
Terminal pressure... ea dn d .. 6,500 volts. 
Current per phase bes € ub .. 955 amperes. 
Revolutions per minute jet T ы 75 
Frequency ... en bis Un n 50 cycles. 
Number of magnet poles i 80 
Peripheral speed in feet рег minute of magnet 
wheel $ "T" HET . . 5,900 
Diameter of Armature bore . уй» as ise 300 in. 
i over field poles ... € T ds 2991 ,, 
Air gap length (iron to irou) id T sv. 0375-5, 
Gross width of armature core ut ДОТОР; 
Net width of armature core (10 per. cent. paper)... 215 „. 
Depth of armature core СЄ n 10 „ 
Total number of armature slots e m 480 
Dimensions of these (open) slots. m .. (2187 x 0° 625) in. 
Number of conductors per slot. T ids 2 
Nature of armature connection е .. Star. 
Dimensions of pole cores a 15 . . (20:125 x 4°25) in. 
Dimensions of pole shoes... T i (29:125 x 75) in. 
Thickness of polar laminations  ... vis ..  0'01 in. 
Number of turns per pole core. es .. 30 
Nature of field winding d ia .. Copper strip. 
Dimensions of field conductor (1 x 0:16) in. 
Weight of the complete magnet wheel without 
shaft or slip rings. 110 tons. 
Weight of the complete generator without shaft 
or bearings... vid 188 tons. 
Excitation loss at full load (cos pi = 1) was .. 20 KW. 
(cos $ = 0°85) өк Oy Ty 


Efficiency of generator excluding friction and 
ventilation losses :— 


At full load (cos $ = 1) ba . . 97 2 per cent, 
At half „ Р ы his . 96 - 
At full „„ (cos = 0°85).. ‘a жє 97 „ 
At half me "NES M 
Full load pressure drop (cos ф = 1) ~ "M C MEE 
ñ (cos = 085) ... 18 ‘i 


Highest temperature rise of any part after con- 
tinuous running for 24 hours at full load (355 
amperes)... TT ios -— bn . . 65'F. 


ScHEDULE III. 
Two-phase Fly-wheel Generator of 3, 500 kw. 
(See Figs. 3, 4 and 5.) 


Output (cos ф = 1) ... T m p .. 93,500 KW. 
Terminal pressure wa bes as . . 11,000 volts. 
Current per phase sat ie cash T 160 amperes. 
Revolutions per minute Ps ss m 75 
Frequency... Sine wae "m $us 60 cycles. 
Number of magnet poles 96 


Peripheral speed in feet ver minute of ‘magnet 


wheel ... i В . 5,860 
Diameter of armature bore . ее ai . 800 in. 
Diameter over field poles ... ds sai .. 299°05 ,, 

Air gap length (iron to irou) £x bei e. 0475 „ 

(Gross width of armature core 20 T. 

Net width of armature core (10 per cent. paper) 21:5 „ 
Depth of armature core T: T 

Total number of armature slots Kas а 576 
Dimensions of these (open) slots. .. 219x0 d 
Number of conductors per slot Tu T 

Nature of armature connection m sur 

Section of oval pole cores ... o" T e. 805 sq. in. 
Dimensions of pole shoes т е % 29 1 by 659); 
Number of turns per pole core T E 3: 

Nature of field winding "T - Copper strip. 
Dimensions of field conductor " ..(1 x 0217) in. 
Weight of the complete magnet w (licel without 

shaft or slip rings . 88 tons. 
Weight of the complete generator v without shaft or 

bearings —... pa 178 tous. 
Excitation loss at full load (cos d = 1). d 17 Kw. 
Full load pressure drop (cos ф = 1) 6 per cent. 


Highest temperature rise of any part afler con- 
tinuous ruuning for 24 hours at-full load I. 70°F 
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STANDARD PoLyPHasE Morons.* 


Synchronous Motors— 

The characteristic properties of a well designed polypbase motor 
of this class are :— 

(a) It must be brought up.to full speed, suitably excited, and then 
synchronised, before being switched on the circuit. 
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that of the generators in the power station, not only with 
regard to the actual number of revolutions made in a given time, 
but also (e) with regard to the speed variation in the revolution 
itself. Consequently, it is of the first importance ihat the gra 
regulation (in the revolution) of the prime movers driving tbe 


generators should be as close as 


ble; if the cyclic irregularity 


of the power station generators is such that the phase displacement 


of the generators exceeds certain permissible 
limits (in accordance with what has already 
been stated), hunting of the synchronow 
motors may be set up. Dampers on the 
field poles of synchronous motors are of 
considerable assistance in this connection— 
in fact, if the pole shoes of the motors am 
laminated, and if the motors are of large 
size and operated from slow speed generating 
plant, such dam are a necessity. In 
general, the fly-wheel effect of the rotating 


‘part of synchronous motors should be м 


small as possible—ander these circumstarces 
the motor can more readily follow the 
changes in the frequency, and it is more 
under the control of the dampers should 
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these be used. 

. The properties of synchronous polyphase 
motors are well illustrated by the test 
curves given in fig. 17, which have bees 
placed at the of the author, to 
gether with the constructional data of the 
large two-phase motor in question, by the 
Oerlikon Company, of Zurich. The sketch 
given in fig. 16 gives the leading dimensions 
of this motor, and further data are given in the schedule 
below :— 


Fic. 16.—Principat DIMENSIONS OF TwWO-PHASR SYNCHRONOUS MOTOR. 


(b) The power factor of the motor сап be made to have a value of 
approximately 100 per cent. at all loads by making slight changes 
in the excitation of the field system. 

(c) By making further changes in the field excitation—that is 
to say, by over-exciting the motor after it has been paralleled— 


ScoHEDULE IV. 
Two-phase Revolving FieldWSynchronous Motor of 900 B. HP. 


it can be made to operate under full load with a heavy leading Rating КЕ AH u - m: .. 900 k. . p. 
current. | Terminal pressure " " ... 2,600 volts. 
(d) At constant frequency the speed is constant; it can only be Full load current per phase (cos $= = LE 135 amperes. 
commercially) varied by changing the frequency. Revolutions per minute D 276 
(e) The running of the motor is affected by the cyclic irregularity Frequency... w 46 cycles. 
cf tke prime movers in the generating station. Full load input ae ns u N . 700 Ew. 
(/) The efficiency of the motor is high over a wide range of load, Number of field poles НИ " x я 20 
and its overload capacity, before falling out of step (under suitable Nature of field winding. Copper strip. 
conditions of operation) is all that can be desired. Number of turns per field pole 
It follows from (а) that, unless the load of a synchronous Section of field conductor ... .ü 395 x 013) in. 
motor consists of a direct current generator, which can be used Total number of armature slots  ... 160 
as a starting motor, an auxiliary starting motor must be Number and arrangement of the | Six conductors each consisting 
provided. This can be directly coupled to the shaft of the conductors per slot. of tbree wires in 
main unit, and be either au asynchronous polyphase motor, or a Diameter of these wires, bare W Я ... 01174 in. 
direct current motor. The latter is, on the whole, preferable, covered . M 0:2 in 
&nd can sometimes be conveniently used, for, in any case, direct Flux per pole at no load КЕ 5:1 megalines 


current must be available for the excitation of the synchronous 
machine, It is preferable because the speed of the combination 
can be more readily adjusted for synchronising, but there is not a 
great deal in this. 

Formerly such synchronous motors were sometimes arranged to 
be self-starting by throwing them upon the line through auto-trans- 
formers; this implies solid pole shoes, or else suitably arranged 
dampers. As synchronous motors are invariably of medium or large 
size, such а crude method of starting is highly objectionable, on 
account of the heavy starting current of low power factor taken from 
the mains, which is bound to affect the pressure regulation of the 
system. For this reason, the method in question is hardly ever 
used nowadays. 

With regard to (b) and (с), this property of the synchronous 
motor is of the greatest value, for it means that the system from 
which the synchronous motor is operating can be maintained at a 
high power factor throughout; the lagging currents caused by 
asynchronous motors, arc lamps, &c., connected to the system can 
be mostly balanced out by the leading currents taken by a few 
synchronous motors distributed over it. Or, for instance, the pressure 
drop on a long transmission line can be compensated for; it is 
perfectly feasible to arrange matters in such a way that the pressure 
at the receiving end of the line is equal to that at the generating 
end. It willnot pay to do this as a rule, unless the load at the 
receiving end of the line is inauctive; in this case a reduction in 
the amount of the line loss is brought about. If the load at the 
receiving end is non-inductive, the compensation for the drop natur- 
ally results in an increased line loss. 

When synchronous motors are used as boosters or compensators 
in this way, in addition to being used as motors, they must, of course, 
be built larger than would otherwise be necessary, for they have to 

the boosting or compensating current and flux, in addition to 
the load current and the flux actually required for the load; the 
increased dimensions of the motor necessary for this are, however, 
not considerable, and even when very large boosting or compensating 
effects are desired, the increased cost of the synchronous motors, 
when viewed in the light of the good results attained, is small in 
comparison. 

Regarding (d) the constancy of speed of the es nchsóndus motor i8 
& very solid advantage in the class of work for which such machines 
are generally used. The speed varies in the same proportion a ав 


Referring to the test curves of this motor, shown in fig. 17, tbese 
are as follows :— 

Curve 4.4. —No load characteristio curve—it shows the relation 
between the field excitation in amperes and the terminal pressue 
at no load and normal speed. 

Curves B.B. and C.C.—Load characteristic curves for 700 rw. 
showing the above relations when the armature currents are 1% 
and 170 amperes respectively, the power factors of these loads being 
100 per cent. and 80 per cent. respectively. 

Curve D.D.—Short circuit characteristic curve—it shows tbe 
relation between the field excitation in am and the current 
per phase of the armature when both phases are short circuited. 
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Fic. 17.— TEST CURVES ОР 8 SYNCHRONOUS Moro. 


Мота. ТЬе four curves above were taken with the machine run“ 
ning as a generator. | 

Cures E.E.—Efficiency curve expressed as a function of the iapet 
of the motor. 


Ы It has been found necessary to eurtail this section of the paper 
very considerably, as otherwise, owing to the unavoidable length ot 
15 generator section, the paper as & whole would have been too 
ong. 
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Curve F.F.—Curve of maximum output. This curve shows the 
relation between the excitation in amperes, and the maximum loads 
expressed in kilowatts that the motor will stand before falling. out of 
step corresponding to these excitations, expressed in kilowatts; 
the curve, therefore, gives the maximum loads which can be obtained 
from the motor with given excitations. 

For a definite value of exoiting current, the 
maximum load of the motor is approximately 
equal to the terminal pressure multiplied 
by the value of short circuit current 
corresponding to this excitation. 

Curve G.G.—Power factor curve—it shows 
the relation between the exciting current 
and the power factor ata constant load of 
ab ut 900 в.н.р. on the motor, corresponding 
to an input of 700 Kw. at 2,600 volta. 

Curve H.H.—V curve for a load of about 
900 B. H. p. (input of 700 kw. at 2,600 volts) ; 
it shows the variation of the armature cur- 
rent per phase with the excitation at constant 
load. 

Curve K.K.—V curve at no load and 2,600 
volts impréssed pressure. 

Curves L.L., M.M., N.N., and P.P.—These 
curves show the relation between the input 
of the motor and the copper loss, excitation 
loss, total iron losses, and friction and 
ventilation losses respectively. 

The very complete information given with 
regard to this typical motor 1 enable 
those interested to make a ей study 
of the characteristic properties of this very 
interesting class of polyphase machine. 

The natural field of application of such 
synchronous. polyphase motors is clearly 
tbat in which constant speed, maximum 
power factor, and (perhaps) leading currente 
are of importance, and where starting torque . 
and the cost of special starting arrangemente 
are of little importance. Thus for large 
aub-station work such motors are excellent, 
being, as a rule, very much superior to the 
corresponding sizes of asynchronous motor 
for driving direct current generators, as for 
this work the starting up and synchronising 
can be readily arranged for. Again, in 
connection with large power distribution 
schemes, it is generally far better to use 
synchronous motors for all large work (say 
above 200 н.р.) for which they are adapted, for 
quite apart from the question of power factor, such motors are, on 
the whole, preferable from the mechanical point of view. The 
synchronous motor of large size works with a reasonable clearance 
instead of with the exceedingly small amount absolutely necessary 
with the induction motor, and the large starting box necessary for 
the latter (which must be mounted near the motor itself) together 
with the necessary heavy rotor wiring, slip rings and brush gear, 
are not required. 

Of course there are many purposes for which large motors are 
required that are quite unsuited to synchronous machines, such as 
pumping and similar work; moreover, for all small and medium 
powers, the induction motor must be used. But for certain classes 
of heavy mill work, for instance, there is no objection whatever to 
the synchronous motor, and a few large motors of this type, used 
on a system supplying many smaller induction motors, will go а 


long way towards improving the power factor of the whole system. 


(To be continued.) 


AUTOMATIC RELAY TRANSLATION FOR LONG 
SUBMARINE CABLES. 


By 8. G. Brown. 
(Paper read in London, May 1st, 1902.) 


THE system of relay working for long submarine telegraph cables 
here described must not be looked upon as being in an experimental 
stage. It is in everyday use on some of the lines of the largest 
cable companies, notably those of the Eastern Telegraph Com- 
pany, their station at Gibraltar haviog been the first to be fitted up 
for automatically translating cable messages between Porthcurnow 
in England and Alexandria in Egypt. 

The usual method employed on cables at the present time is to 
receive signals on a strip of paper, written by a siphon recorder, as 
a dotted ink line. The message at an intermediate station is then 
punched by hand on another strip of paper, which is passed 
through an automatic transmitter for retransmission over the next 
line. Or, if the speed of signalling and the conditions of the circuit 
will allow of it, the message is read off the siphon recorder strip by 
the clerk, direct, as it flows from the instrument, and sent on by a 
hand key, signal by signal. The latter system is termed “ human 
translation,” the speed being necessarily limited by the possible 
rate of hand transmission, and it is slow, laborious, and permissible 
at only one station. A cable relay is, therefore, valuable in that it 
replaces the clerk in all these operations, receiving and sending on 
the traffic automatically, whatever may be the speed of transmis- 
sion, I believe the provision of a submarine cable relay has been 


one of the problems, to the solution of which the attention of tele- 
graph engineers has been turned for some years. The requirements 
in such an instrument are great sensitiveness, combined with the 
capability of being worked at a high speed: by the feeble forces 
available at the receiving end of a long cable, and the absolute 


PLATR 1.—“ Drum” CABLE RELAY. 


assurance of perfect contact. With the exceedingly feeble current 
obtainable at the end of cables, when operated at their present 
working speed on the siphon recorder, it is useless to bring two 
pieces of metal into “ butt” contact with the view of closing the 
circuit of a battery, so as to work, say, a Post Office relay, since the 


‘resistance of such a contact may be normally many thousands of 


ohms, whilst, if the local battery is increased во as to break down 
this resistance, the contact on passing a current coheres or sticks 
together and preventa the cable current from opening the circuit. 
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Fig. 1.— (See also Plate 1). 


This disturbing force, although a great drawback in sensitive relays, 
has been effectually made use of for purposes of wireless tele- 
graphy. N 

Varley, in his patent No. 3.456 of 1862, proposes to get over the 
difficulty of the relay contact sticking after the passage of the cur- 
rent by revolving the contact pieces, but I have found by actual 
experiment that such a movement actually increases the trouble of 
making contact, so that, on the whole, the remedy is as bad as the 
disease. I have found, however, tbat with such a form of relay, the 
resistance of the contact could be reduced by the use of a suitable 
short-circuiting condenser. 

About the early part of the year 1899 I discovered that good 
electrical contact could be made and maintained by keeping the 
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end of the relay tongue pressed upon the surface ofla divided 
plate, and that frictional resistance to side motion offgthe tongue 
could be reduced and almost eliminated by moving thetplate under 
the tongue, or what amounts to the same thing, by, moving" the 
tongue over the surface of the plate, the movement in each case 
being maintained in the direction of the length of the tongue. To 
obtain tbe best effect and greatest sensitiveness, the relay tongue 
is arranged in practice to move across the surface of a rotary drum; 

. the drum is divided into insulated sections, and the sections joined 
to Post Office or similar relays. This relay is called the “drum 
cable relay." 

In fig. 1, a іза recorder coil suspended in the field of a permanent 

magnet м; / is a light suspended e to carry the relay tongue p ; 
the frame is joined to the suspended coil, a, by two silk or quarts 
fibres. The pointer, p, is a fine siphon glass tube carrying through 
ita bore a phosphor-bronze wire. This wire is soldered to an iridium 
tip, which tip is shellacked to the extreme end of the siphon tube. 
The iridium tip bears lightly upon the surface of the drum р, 
which is kept revolving at about 150 revolutions per minute. The 
drum, p, is made in three parts: the two outer ones, d' à", constitute 
the dot and “dash "-marking surfaces, and the middle one, upon 
and in the centre of which the pointer normally rests when no 
signal or current passes, is insulated. When the tongue is deflected 
by the movement of the coil to form, вау, a dot, a circuit is made 
through the battery b, the tongue p, and the Post Office relay в’. 
A movement of the tongue in the opposite direction would close 
the circuit of the Post Office relay в”. 
»The relay depends for its efficiency upon the reduction of fric- 
tional resistance to the lateral movements of the tongue, and it is 
easy to prove that this effect is due to the tangential motion of the 
surface, for if the drum is stopped when signals are being received, 
the tongue also comes at once to rest, since the currente leaving-the 
cable are of insufficient strength to overcome the statical friction 
hetween tongue and surface. ‘This principle is somewhat ignored, 
] am afraid, in most treatises on friction; might there not bea 
parallelogram of friction corresponding to that which we use in 
dealing with force and motion ? 

8' S" are condensers of 2 microfarads capacity each, used to short- 
circuit the sliding contact between the tongue, p, and the drum d. 
Without them, good electrical contact can only be maintained when 
the surfaces of the drum and the tongue are very much cleaner 
than they can possibly be kept in practice. Why these condensers 
do improve the contact, making the contact practically perfect, I 
am not prepared to say. One eminent electrician maintains that 
this proves the existence of a vibratory contact. We all know why 
а condenser improves a vibratory contact, but I hardly think this 
touches the root of the matter, because I find that when the surface 
of the drum is exceptionally smooth the value of the condenser is 
usually more pronounced. ` 

K is the receiving condenser. This condenser is placed in the 
circuit to act as a curb tô the signals and to block out earth cur- 
rents. The current from the cable, c, passes through this condenser 
before flowing round the suspended coil, a, to the earth plate, к. 
The placing of the condenser, K, in the circuit introduces a diffculty 
due to its becoming charged under a succession of signals of the 
same polarity, producing what is termed “Variable Zero.” This 
variability of zero, which, unless special means are provided for its 
eljmination, always occurs in cable signals when receiving con- 
densers are employed, is of little or no importance if the siphon 
recorder is used as tbe receiving instrument, but is fatal to the 
working of a relay of any form. 

Whilst experimenting with Mr. A. L. Dearlove at Porthcurnow, 
on the Gibraltar—Portheurnow cable of the Eastern Telegraph 
Company, the variability was got rid of by placing a high resistance 
shunt across the receiving and transmitting condensers, but this 
method was not found quite practical owing to the fact that earth- 
currents were not entirely excluded by the shunted condensers. 
The consequence was that the earth-current temporarily upset the 

"adjustment of the relay, and this mode of working was objected to 
by the company. For this reason I devised another method, which 
in practice has been found entirely satisfactory. I sball explain it 
here as briefly as possible. 

" Variable zero” may be got rid of by means of “local cor- 
rection,” that is to say, a current from a local battery and the 
relay, в’ в”, is sent through a circuit having considerable retardation 
made up of a condenser placed between two high resistances, the 
condenser and resistances being capable of minute adjustment. The 
relays, R в”, produce the same order or combination of signals as 
that charging up the condenser, к. As the current from the cable, 
due to this choking action of the condenser, dies away, во at exactly 
the same rate does the current from the local correction circuit 
increase. The correction current flows through a separate winding 
on the suspended ooil, a, in the same direction as the signals, so as 
io compensate for the loss of current from the cable, thus elimi- 
nating “variable sero” disturbances entirely from the working of 
the relay. 

L is a magnetic or inductive shunt of 30 ohms resistance, joined 
across the terminals of the suspended coil,a. The shunt can be 

,adjusted to suit cables of from 1 to 10 к.в.; the largest size at 
present used has a very high self-induction. I am not at present 
prepared to say what the value is. It is secured by the use of many 
thousands of turns of copper wire, and a heavy closed magnetic 
circuit. The mechanical arrangement of this shunt is on the lines 
of the well-known Mordey transformer. 

Roughly speaking, to get high inductance to deal with the slow 
changes of current from a cable, we must have weight. Опт largest 
shunt turns the balance at something like 3cwt. When operated by 
the cable currents from the end of a line, the iron of the shunt must 
be magnetised only in its initial stage, the molecules being magne- 
tically strained well within their elastic limit. In support of this 
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statement, I shall refer yon to Prof. Ewing’s book on “ Magnetic 
Induction in Iron and other Metals, Chap. VI., from which the 
following ія more or less a quotation. 


(To be continucd.) 


ON THE DETERMINATION OF THE 
IRREGULARITY FACTOR OF ENGINES. 


By Dr. RUDOLF FRANKE. 


— 


A Paper read before the Verband Deutscher Elektrotechnicker 
at Dresden. 


Translated from the Elektrotechnische Zeitschrift, October 24th, 1901. 


(Continued from page 898.) 


IN fig. 5 I show another simple piece of apparatus, based on the 
idea of the Hefner von Alteneck belt dynamometer. The machine 
A, with the irregular motion to be tested, is connected by a rope s 


Fia. 5. 


with the uniformly rotating mass в. The горе, 8, is at the same 
time carried over the fixed pulleys в), во, Bs, Ba and the loose 
pulleys, c, р, connected together by the rod к. As soon, therefore, 
as a difference in speed arises between a and B—a gaining on в, 
for instance—the rope in the span, A, Ri, с, becomes tight, and that 
in the span, A, R., D, loose to the same extent, and a motion of the 
pulleys, o, р, in the direction, c, p, will consequently take place. 
This motion is recorded by means of a pencil, ғ, оп а drum moving 
below. The motion of the pulleys, c, р, represents half the dif- 
ference in motion between A and B. This apparatus, which can be 
fairly simply constructed, served me for a considerable time in some 
interesting observations on the working of gas motors; for actual 
measurements it is not to be recommended, owing to the presence 
of the elastic rope, which naturally is a source of errors that cannot 
be eliminated. | 

I heard, in the summer of 1899, through the kindness of Dr. 
Gópel, of a piece of apparatus constructed by that genfleman at the 
Physikalisch-Technischen Reichsanstalt, belonging to the same 
class, which enabled a record of an irregular motion to be taken 
in an unusually simple manner. Its priuciple was somewhat as 
follows :— 

A vertical spindle with a horizontal disc attached to it was 
driven by the machine under test with an motion. A 
massive disc was supported on three balls above the first disc, and 
was carried round by rolling. friction and gradually brought toa 
quite uniform steady d. The upper surface of the massive disc 
was provided with a sheet of paper, and a pencil, firmly connected 
to the vertical irregularly rotating spindle, could be moved over 
the paper from the outer periphery of the disc to the centre point. 
In this way the pencil recorded the difference between the irre- 
gularly rotating spindle and the uniformly rotating disc in the form 
of а curve, whose axis of abecisse would, in the ordinary course, be 
a radius of the disc. The vertical spindle was driven from the 
engine by a silk thread. | me 

jm however, with this arrangement, simple though it be, slipping 
is not avoided, and as, further, in consequence of the radial motion 
of the pencil the amplitudes of the waves of the curve of motion 
diminish towards the centre, the iusta pi be said to be free 
from objection nor to give any great degree of accuracy. 

This arrangement of Dr. Gópel's induced me to construct the 
apparatus shown diagrammatically in fig. 6. А horisontal spindle, 
A, is connected with the machine under test; a heavy cylindrically- 
shaped mass, в, is supported on ball bearings, and is easily. movable 
round a. This mass is first brought up to the average speed by 
means of the removable carrier c, and is then left to itself. A 
pencil, р, can be drawn across the drum from left to right, parallel 
to the axis, a, by means of a frame, Е, which ie rigidly connected to 
the spindle, a, and consequently moves with the same irregular 
motion asthe latter. For this purpose a small train of wheels is put 
into action at the right instant, aud a thread, Р, is thereby wound 
up on the drum, т, and so produces the motion of the pencil. This 
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apparatus is connected to the engine by means of a rigid coupling, 
which is at the same time easily disconnected, and thus elastic 
alterations are asfar as possible avoided. As the markings of the 
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pencil occur on a cylindrical surface the зарина are practically 
all equal. This apparatus has served for the most varied observa- 
tions, and has worked without trouble on the whole, though for 
small irregularity factors, its sensitiveness is insufficient. In order 
to increase the latter, it is only necessary to increase the peripheral 

of the drum, and this can be done either by increasing the 
diameter of the drum or by inserting a train of wheels between the 
engine and the drum. Both methods have been tried. In the first 
case the dimensions become 80 large as to make the apparatus un- 
wieldly, and, in consequence of the large centrifugal forces, 
deformations result which cannot be avoided. In the second case 


one has to consider the irregularity ofthe teeth of the wheels, not to 


mention play in the wheels which might, however, be obviated 
by the use of a small brake on the spindle, a. On these accounts 


S 
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this form of ap was also not investigated further. In order to 
avoid the above-mentioned defecta, the arrangement shown in fig. 7 
was hit upon, in which the curve was recorded by means of a ray of 
light. A diso, a, having elits cut round the periphery is connected 
with the irregularly rotating engine. A system of mirrors, B, is 
uniformly rotated in such a way that as soon as the disc has 
moved on two slits a new mirror has taken the place of the first. A 
beam of light is thrown from the source, с, through the diaphragm, 
D, and the slits in the disc, a, on to the mirror, в, and from there it 
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is reflected on to the screen, s. 
relatively to the mirror, B, the beam of light will move from left to 
right. And if, at the same time, the screen is moved in the direc- 
tion indicated by the arrow, this motion of the beam of light can be 
photographically recorded in the form of a curve. This method, 
however, also failed to lead to any usefal results, partly because of 
its want of accuracy and partly because of ite inconvenience. 

It does not seem jpossible to me, after the above-mentioned 
attempte, to further improve this class of apparatus. It is quite 


THE ELECTRICAL REVIEW. 


If now the disc rotates irregularly ` 


961 


suitable for instructional purposes, but of no value for accurate 
measurements. 

It now only remains for us to consider methods belonging to 
Class 3, in whichtheirregularity factorisdetermined by measurement 
of velocity. Apparatus working by the aid of centrifugal force 
e. 9., tachographs—cannot be used because of their sluggishness and 
want of sensitiveness; I will therefore entirely exclude these from 
consideration. We can, however, determine velocities with far 
greater accuracy by means of the arrangement shown in fig. 8. A 
continuous-current machine, a, is rigidly coupled to the engine 
under test, and its E.M.F. with constant excitation is then propor- 
tional to the instantaneous velocities. If now the dynamo E. M. F. 
is compensated by a counter E. M. F., n, corresponding to the average 
E.M.F. of the dynamo, a, and therefore also to the average angular 
velocity, the currents passing through the galvanometer, a, will be 
proportional to the differences between the two E.M.Fs. Throws 
are therefore set up in the galvanometer which correspond to the 
variations of the irregular velocity. 


(To be continued.) 


THE BRITISHER AT HOME. 


[ COMMUNICATED. ] 


IT seems strange to the writer, who has just returned home 
after some years’ absence abroad, to find his countrymen 
under the influence of a “scare,” which appears to him quite 
unjustifiable. 

According to the preaching of that portion of our Presa, 
whose pessimistic wail strongly suggests the far-reaching 
influence and business acumen of “ the enterprising drummer 
from across the pond," poor old Britannia is, in the very 
near future, to be severely relegated to the background of 
commercial and manufacturing obscurity, whilst our 
American cousins flash the seachlight of civilisation on the 
path of advance and allow the effete Britisher to follow in 
her footsteps and pick up the crumbs they may leave for her 
if there should be any. 

It is difficult to estimate the injury inflicted on the nation 
at large by the propagation of such a pernicious idea 
amongst the loafing as well as what may be termed the 
working classes, whose untrained minds are ever ready to 
accept as gospel any wild statement which implies discredit 
to ourselves or afford them some fancied ground of com- 
plaint against a Government, which, at its worst, is still the 
best in the world, and would be accepted as such by the 
staunchest **pro-Boer" or Home Ruler amongst us if it 
were * boomed " with only one-hundredth part of the per- 
tinacity and patriotic enthusiasm displayed by the Americans 
over their own form of government. 

The following remarks, based not upon hearsay, but on 
intimate personal experience, will, we hope, assist the small 
manufacturer and the general reader whose experience bas 
not been broadened by travel, to more correctly estimate the 
soundness of his country’s relative position in the world, 
and encourage him to contemplate the advances of our 
competitors from the logical standpoint of common sense, 
and not from the sensational and artificial point of view so 
persistently urged by the interested partisans of our ener. 
getic American cousins, whose hustling“ propensities are 
never so enthusiastically engaged as when “ getting up a 
scare either here or at home. 

- The apparently well accepted statement that all American 
machine shops and factories are filled with automatic high- 
speed machinery of the very latest design, which as soon as 
it can be improved upon it is at once consigned to the scrap 
heap, with electric motors driving cold rolled shafting work- 
ing in self-oiling and self-adjusting roller bearings, with 
elaborate arrangements for tool maintenance and supply, and 
80 on, is only true within certain narrow limits. 

Large establishments such as the Westinghouse, the 
Baldwin Locomotive Works, the Western Electric, the 
Springfield Small-arms, Singer Sewing Machine, and similar 
establishments, may answer to the above description, but the 
average American factory is not one whit superior to one of 
а similar class at home, save in devices for labour saving, to 
which we refer later on. 

The writer has in mind several shops of prominence and 
good standing, employing from 100 to 500 or more hands in 
the production of a variety ranging from door hinges to 
special machines of tons weight, where all dimensions are 
sent to the pattern shop or the forge simply scrawled with 
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pencil on a scrap of paper, or with chalk on the back of a 
door, or anything else convenient. Some of the most 
beautiful and important results in telephonic enterprise 
ruling the exchanges of nearly the whole world, have been 
worked out by similar crude methods and made on machines 
uo better than those to be found in small shops at home 
40 years ago. | 

Brand new shops like those quoted are designed for 
an output essentially limited to its own specialities, 
and are not fair representatives of general American 
machine shop status. They work under the wgis 
of combination and a high protective tariff, with an 


evormous capital, which allows them to buy up or ruin, 


by process of law, every patent bearing on its product, not 
fur it& amelioration or development, but to be held in reserve 
for the suppression of competition. Thus fostered, they can 
: fford to supply themselves with magnificent, specially 
desigued automatic macbinery for the output of articles, 
whether twist drills or locomotives, . within strictly defined 
| mite, the high cost of which machines renders it necessary 
that the consumer should be compelled to adapt his wants or 
his system to the capabilities of the machine or material 
which the shop has the sole right to provide him with, rather 
than that the manufacturers should be. compelled to alter 
their expensive plant £o as to provide the consumer with a 
more suitable product. 

Until very lately American engineering concerns have had 
only their own country to supply, and found the field large 
enough without seeking an outside market, and if with the 
aid of a high protective tariff the American can tax his own 
people sufficiently to allow him to supply us with the surplus 
of his production at Jess than cost price, it is rather a matter 
for our self-congratulation that we are not in a position to 
return him the favour. 

Our position is very different. We have to supply the 
whole of the civilised and most of the savage world, not in 
tlie wholesale and: uniform manner in which the American 
workshops supply themselves, but in detail to suit many 
comparatively small markets, whose requirements are ruled 
by wide variations in climate, geographical position, soil, 
labour, transport and purpose. 

Much stress has been laid on the neatness and lightness of 
American machine design. But it must be remembered that 
designing & machine or piece of constructive work which has 
only to be loaded on a truck on а shop siding and from thence 
taken direct to the point of delivery for use by trained hands, 
is quite à different thing from designing that same machine or 
work when it has to be transhipped perhaps more than once in 
an open roadstead, and then dumped down on a sea beach to 
await transport of the crudest kind to its final destination, 
where skilled labour is rarely to be had and the means of 
repair are of the most primitive. Such machinery or 
material requires a solidity and freedom from complication 
and a sub-division of parts which may give it a somewhat 
crude and clumsy appearance to the uninitiated, but in 
practice it fulfils the aim of its designer, which is that it 
should stand up to its work and show scarce a sign of wear 
under treatment and conditions which would reduce a 
machine of American design to little pieces. 

Passing over our avowed superiority in marine engines, we 
will touch on the much discussed subject of American versus 
English locomotives. To compare one of our highly 
finished, compact and beautifully proportioned locomotives 
with the gaunt, unfinished and apparently emergency built 
American locomotive, is as fitting as to compare a marine 

hronometer with a Dutch cuckoo clock, and this is the 
verdict of all nations who have tried them both. Our aim 
is to build a locomotive which will do the hardest work that 
can be got out of it for the longest possible time. The 


American argument that their locomotives are only built to 


last until they are superseded by something better, is to assert 
that it is more economical and therefore better engineering 
to build two or three weak and inferior engines in the place 
of one good one. It is owing to this theory, no doubt, that 
their maintenance accounts are so much greater than our 
own, and fully accounts for the serious accidental loss of life 
on American lines which for many years was attributed to 
that mysterious “ fatigue of metals” which in this country 
was held to be synonymous with bad material and insufficient 
cross-sectional area, On some of our main lines, and on many 


of our branch lines, engines which were built 35 or even 40 
years ago, are still doing good work both as to load and speed, 
and to say that these engines should be consigned to the scrap 
heap because of the date on their name plates, is childish, 
If a long life of hard work is the true test of an engine's 
worth, which is incontestible, then it must be admitted that 


- our engines are superior to the American in proportion to 


the length of their relative lives. 

Again, any fancied superiority which may be claimed for 
American railway travel is not due to want of brain power 
or enterprise on our side, but to the simple fact that con- 
ditions with us do not exact the same facilities or luxury, 
Our national characteristic is not extravagance. Their fax 
special trains on the great lines surpass anything of the kind 
in the world. Nothing that money or brain can achieve bas 
been left to do. In а country where the restless activity of 
its people prompts them to undertake a week's railway 
journey with as little forethought as we would give to ore 
of three or four hours, such sumptuous provision of comfort 
is indispensable. With us such travelling is unknown, 
because it is impossible; and there is no reason for us to 
excel therein or to regret that we cannot equal it. On the 
other hand, anyone who has had the painful experience of 
travelling on the ordinary short trains or the cross-country 
connecting lines of America, or who has watched the passing 
of the locomotive over the half round ties of an unballasted 
road and seen the spikes whose duty it is to hold the mil 
down, drawn from and return to their holes with its пе 
and fall under each wheel, will be forced to admit that travel 
of the ordinary kind in America possesses elements of dis- 


- comfort and danger which are absolutely unknown on our 


cheapest and worst managed lines, and it is highly indicative 
of American good humour and philosophy that they cheer- 
fully submit to treatment on the part of the employs 
against which the average Briton at home would mo& 
vigorously rebel. | 
The reason for this state of things is that if they had to wait 
until finances allowed better construction or organisation, 
they would have to travel in the primitive ox cart or mule 
stage. 
Not long ago we were told that the immeasurable 
superiority and low price of American clocks and 
watches were to sweep опг watch factories off the earth. No 
such superiority exists, and Clerkenwell still lives, Ameria 
still calls on us for all her best timing, repeating and high 
class watches. First-class watches can be bought cheaper 
here than there, and of better quality. For marine chrono- 
meters we are not equalled by them nor any nation, and the 
same may be said of first-class pendulum clocks. А portable, 
reliable eight-day clock is not to be found in Amena 
unless it be either of European make, or a home-made 
abomination with two springs which require а stronger 
wrist than most women possess to wind up, and is in m 
sense a timekeeper. 
The raw one-day nickeled drum clock, and the dollar 
watch are, we allow, marvels of ingenious reduction of 
mechanism and price, but they are not wanted here, and no 
reason exists why we should compete in making them. 
From time immemorial we have had all our towns, churches, 
cathedrals and other public buildings .provided with large 
clocks, all striking the hours, and but few not striking the 
quarters and chimes on bells which could be heard for miles. 
Some of the most beautiful of these are in small villages 
and suffice for all household and out-door timekeeping. _ 
In America, where villages and towns sprung up like 
mushrooms, and were often abandoned as quickly, there жағ 
no town clock available, and therefore the cheap watch and 
the house clock of the Sam Slick order was a necessity tor 
everyone indoors or out, and the demand was met with true 
American promptitude. It is the peculiarity of conditions 
beyond our control, and not want of brain or епќегрпэе, 
which places us out of the running in the supply of ulus 
cheap clocks and watches, and there is no reason to regret 1t. 
We can well allow our American cousins the palm for the 
invention or construction of light machines, such ав type 
writers, sewing machines, carpet sweepers, mechanics 
hand-tools, and similar articles. Their scarcity of labour 
compelled the invention and use of such long before 
we were aware of their existence, but superiority 
these articles by no means implies superionty, & 
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even ‘heir equality in other branches. No such perfect 
shops or factories as we possess for the production of heavy 
work such as armour plates, marine engines, artillery or ship 
building exist in America, nor are they our equals in making 
submarine or underground cables, or electrical or scientific 
instruments of any kind. Wecan, and do, make superior 


dynamos and motors, and if we are lamentably inferior to 


them in their practical application to traction work, again 


the blame must be laid, not to our want of brain, but rather - 


to obstacles placed in the path of our progregs by the obtuse 
conservatism of our politicians, and the still more obtuse 
uiescence therein of our engineers and manufacturers. 

t is no detraction from American greatness to say that 
but a very small percentage of the scientific discoveries, to 
the practical development of which she owes her fame, is 
due to native-born citizens of that magnificent country. It 
rather. points to the difference between their national 
methods, which encourage inventors and the undertaking of 
grand schemes of public works whether local, county or State, 
and our own which discourages them, and so sends our best 
men to find a field for their talent abroad. Nothing can 
better demonstrate our high position in the world of applied 
science than the eagerness with which America avails herself, 
without regard to cost, of our best talent to assist in her 
great undertakings, opportunities for which occur almost 
weekly in that “country of magnificent distances,” which 
are denied us in our overcrowded and diminutive areas. 

We have been severely criticised for the absence in our 
shops of those labour-saving devices which are so prominent 
a feature in American, and tbe consequent greater efficiency 
of American schemes as compared with our own. 

It must not be forgotten that skilled mechanics are more 
highly paid there than here, and the necessity for labour- 
saving devices is consequently greater. And here we are 
bound to admit that the average American mechanic is 
superior to ours in education and broadness of view as to his 
own value and work and the true interest of his employer. 

But our first-cless or high-grade mechanic is certainly 
equal to, if not the superior of, his American fellow, and, 
therefore, of the whole world. 

As regards workshop devices for the saving of labour in 
the handling of material, they may perhaps be more advanced 
than ourselves, for their requirements are more urgent than 
our own. American manual labour has nothing to recom- 
mend it on the score of physical strength, or intelligence. 

It is nomadic, and therefore untrained, irresponsible, un- 
manageable and generally of a low order, being recruited 
from almost every nation under the sun. British manual 
labour has been defined as “brute strength and stupidity," 
but it is at least a class by itself, which is not difficult to 
train, and is willing and fairly manageable, under proper 
treatment, when it develops the feline characteristic. of 
becoming attached to its locality, and is therefore permanent. 
Our neceasity for expensive appliances for handling weights 
is not so absolute. І 

Finally, there comes the great Atlantic shipping scare, 
groundless and stupid. If the Americans in their great 
wealth are seized with a mania for possessing a mercantile 
marine of their own which they cannot produce themselves, 
they are perfectly justified in buying one. We are the ship- 
builders of the world, it is our business to sell ships for the 
highest prices we can get, and profit thereon will help us to 
build better ones for our own use, and if they are not sold 
as well, we can man and work them better and cheaper 
than any nation on earth, and whilst others are trying to 
find out how to do the same, we can, if we want to, turn 
ont more and finer ships than all the other yards in the 
world combined. The American combine may perhaps mean 
higher passage rates, which only affect a few, but it also 
means more work for our people generally, and more pros- 
perity for our. mechanics. 

Much has been written about the superior education of 
the American mechanic, in which the writer is bound to say 
there is much truth. But although there is cause for regret, 
there is none for alarm. 

The American had free education for all long before we 
recognised how vital a bearing it had on our welfare. But 
this superiority is rapidly being effaced, for the American 
critics themselves admit that our present educational system 
is tüperior to theirs, both literally and objectively. 


A study of the Customs returns of one or both countries 
will convince the alarmist that we still supply America with 
the largest share of goods for her own consumption. Each 
country, however, has a field of its own, and it must be 
expected that in the inevitable changes in the supply and 
demand for labour and material, one or the other will occa- 
sionally overlap. When they do, each will be able to learn 
something from the other, and, if wise, will benefit thereby. 
To recognise this truth will do more good to our neighbours 
than all the belittlement of a whole army of drummers they 
may send over to preach the gospel according to St. 
Johnathan of our decadence, and more good to ourselves 
than to tamely accept as true the wailings of a lot of calamity 
howlers whose only excuse for existence is that they are fit 
for or can find nothing else more lucrative to do. 

‚ On one point, the Americans are most decidedly our 
superiors. Their successes are “boomed” for all they are 
worth by the serious as well as the spread-eagle Press, and 
their failures are, if incapable of being converted into 
successes, just as silently buried. 

With us, our greatest successes are taken as a matter of 
course of daily occurrence and pass unnoticed, but when a 
failure does happen we seem to take a melancholy pleasure 
therein, and invite the aid of our competitors to make it 
notorious. This self-denying humility is, perhaps, a result 
of our early training, but, as an American friend of the 
Mir remarked, ** It may be good Biblical, but it ain't good 

iz. 

For generations to come there will be work enough to do 
for the rest of the world to keep every shop and every 
mechanic in England and America fully. occupied. 
Both nations will have such a grip on it that nothing can 
loosen. Let us be oonvinced of the truth of this, and we 


shall cease to get up a hurricane scare every time we meet a 
little head breeze. | 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly гог this Journal by W. P. Taomrson & Co., Klectrical Patent 
nte, High Holborn, London W.C., and at Liverpool, to whom АП 
inquiries should be addressed. 


11,461. “Improvements in register dials for gas, water, and electricity 
meters.” С. Carew-Gissun. May 20th. 


11,460. "Improvements in and relating to the electrical propulsion of tram- 
way cars, railway carriages and the like." R. C. Тномвох (D. Kempt, 
Argentine Republic.) May 20th. 


11,487. ‘Improvements in electric cables." G. Harrison, of D. Young and 
Co. (Kabelfabrik Actien-Gesellschaft, Austria.) May 20th. (Complete.) 


11.499. Improvements in and relating to е'есігіс low water alarms for 
steam boilers.” G. C. Marks. (G. Fuller, United States.) May 20th. 
(Complete.) | 

11,500. '* Improvements in multiple switches." G. С. Marks. (The Cutler: 
Hammer Manutacturing Company, United States.) May 20th.. (Complete.) 


11.508. Improved process for the preparation of electrodes or secondary 
batteries." . THOMPSON. (Akkumulatoren- and Elekiricitiüte- Werke 
Aktien Gesellschaft vormals May 20th. 
(Com;.lete.) . А 

11.9. Process for the production of electrodes for secondary batteries.“ 
W. P. InoursoN. (Akkumulatoren and Elektricitits- Werke Aktien Gesell- 
schaft vormals W. A. Boese & Co., Germany.) May 20th. (Complete.) 


11,510. '*Improvements in electric incandescent lamps with rare earth 
tilaments.” W. A. Crook and E. Mines. May 20th. 


11,618. **luiprovements in apparatus for electrically operating tools.” H. J. 
Happan. (J. S. Andrews and W. M. Simpson, United States.) May 20th. 


11,567. “A new and improved receiver for wireless telegraphy.” L. H. 
WaLrER. May 2lst. 


. A. Boese & Co., Germany.) 


11,610. “Improvements in elastic cushions or buffers for electric light 
shades and the like." A. Mark. May 22nd. 


11.693. "Improvements in wireless telegraphy.” 
22nd. 

11,725. Improvements in or relating to metallic conduits and fittings for 
electiie cables and the hke” L. M. WarkEkHOUsE and the SIMPLEX STEEL 
Conbuit Company, 1лмітЕр. May z3rd. 

11,728. "An improved electrical ewitch.’’ O. PrAksoN. May 23rd. 


11,765. “A method of measuring temperature at a distance by electrica 
means.“ C. W. 8 Craw ey and A. P. Ткотткн. May 23rd. 


11,500. An improved elec'rical indicator.“ A Dexny and J. A. ROBERTSON, 
May 24th. 

11,814. ‘Improvements in means for preventing commutator sparking in 
dynamo-electric machines © H. H. Lart. (General Electiic Company, United 
States.) May 7411. 


11,815. '*I1niproveiicnts in electrie railway systems.” II. II. Laki. (General 
Electric Company, United States.) May zich. 


E. P. THomrson. May 
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11,816. "Improvements in or relating to variable speed electromotors.“ 
H. H. Laxe. (General Electric Company, United States.) May 24th. | 


11,817. '*Improvements meing to- electric railways.” H. H. LAKE. 
General Electric Company, United States.) May 24th. i 


11,818. “Improvements in electric switches.” Н. H. Lake. (General 
Electric Company, United States.) May 24th. 


11,819. ‘‘Improvements relating to the insulation of the conductora or 
windings of electrical apparatus.” Н, Н. LAKE. (General Electric Company, 
United States.) May А 


11,890. “Improvements in or relating to systems of electrical connections 
for current measuring instruments." H. Н. Larg., (General Electric Company, 
United States.) May Mth. 


11,891. ‘Improvements in electrical brush-holders.“ H.H.Laxs. (General 
Electric Company, United States.) May 24th. 


11,899. ‘Improvements relating to the control of electro-motor and other 
досы circuits.” H. Н. LAKE. "General Electric Company, United States.) 
ay Mth. 


11,898. “Improvements in and relating to regenerative apparatus forrailwa 
and similar n " Н. Н. Lake. (General Electric Company, United 
States.) May mth. 


11,8994. "Improvements relating to dynamo-electric machines.“ H. Н. Laks. 
(General Electric Compeny, United Bt&tes.) May S4th. 


11,885. '' Improvements in electric transformers.” M. Н. Lake., (General 


Electric Company, United States.) May 34th. 


11,626. “ Improvements in rheostats.” Н. Н. Laxe. (General Electric 
Company, United States.) May 24th. 


11,827. “Improvemente in magnetic clutches.” Н. H. Laxe. (General 
Electric Company, United States.) May 24th. 


11,898. “Improvements relati to tbe regulation of dynamo - electric 
machines.” H. H. Laxe. (General Eleotrie Company, United States.) May 
Mth. 

11,899. “Improvements in starting devices for electro-motors." H. Н. LAKE. 
(General Electric Company, United States.) May 24th. 


11,800. “ Improvement in brush-holders for dynamo-electric machines.” Н. Н" 
Laxe. (General Electric Company, United States.) May 24th. 


11,881. “ Improvements relating tothe field magnets of dynamo-electric 
machines.” Н. H. Larr. (Gen Electric Company, United States.) May 
Mth. 


11,884 “ Improve ente in oil guards for the commutators of dynamo-electric 
machines." Н.Н. DIRE. (General Electrio Company, United States.) 


11,883. “Improvements in electric switches.” Н. H. Laxe, (General 
Electric Company, United Btates.) May 24th. 


11,884. "Improvements in electric condensers.” H. Н, Laxe. (General 
Electric Company, United States.) May 24th. 


11,885. ‘Improvements in electric d regulators.” Н. H. Laks. (General 
Electric Company, United States.) ay Mth. 


11,896. “Improvements in commutator brushes for dynamo-electric 
machines.” . Н. Lake. (General Electric Company, United States.) Мау 

th. 

11,887. “Improvements relating toelectrie railways.“ Н. Н. Laxx. (General 
Electric Company, United States.) May 24th. 


11,898. “Improvements relating to controllers for electric motors." Н.Н. 
Laxe. (General Electric Company, United States.) May 24th. 


11,889. ‘Improvements in or relating to controlling devices for electric aros.” 
Н. Н. Lake. (General Electric Company, United States.) May 24th. 


11,840. ‘Improvements in cleats or holders for electric conductors.” Н, Н. 


Laks. (General Electric Company, United States.) May 2ith. 


11,841. "Improvements in & tus for measuring the potential or strength 
of electric currents.” Н. H. лкк, (General Electric Company, United 
States.) May 2th. - 


11,812; “Improvements in eleotric meters.” Н. Н. Lake, (General Elec- 
tric Company, United States.) May Mth. 


11,848. “Improvements in fuses for electrical purposes." Н. Н. DAKE 
General Electric Company, United States.) May 24th. 


11,844. "Improvements in or relating to devices for controlling electric 
motors.” H.H. Laxe. (General Electrio Company, United States.) May 24th. 


11,815. ‘Improvements in electric plug fuses.” Н. Н. LAkE. (General 
Electric Company, United States.) May 24th. 


11,816. “Improvements relating to railway s'gnal apparatus." H.H. Lake. 
(General Electric Company, United States.) May 24th. 


11,847. e relating to variable speed driving mechanism.“ 
H. H. Lake. (General Electric Company, United States.) May 24th. 


11,848. "Improvements relating to variable speed driving mechanism." 
Н. Н. Laxz, (General Electric Company, United States.) May 24th. 


11,849. “ ovements in devices for controlling motors from a distance." 
Н. H. Lake. (General Electric Company, United States. May 24th. 


11,850. ''Improvemente relating to volt-ampere meters or direct-current 
wee et? Н. Н, Laxe. (General Electric Company, United States.) 
ay А M 


11,851. “ Improvements relating to the windings of electrictransformers and 
other high potential windings.” Н. H. Laxe. (General Electric Company, 
United States.) May 24th. | 

11,889. “Improvements in electric devices for igniting mines," W. NokkEB. 
May 24th. (Complete.) 


11,914. “Improvements in electricity maximum demand indicators." G. C. 
FRickER. May Ath, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 823, High Holborn, W.C., and at Liverpool, price, pos» tree, Yà 
(in stamps), 


0.923. ‘Improvements in electric belis.” British Electric Works Company and 
B. Brandor. Dated March 31st, 1900. Relates to an electric bell in which abent 
iron bracket supports a single coil electro-magnet, the dome, the armature and 
its contact spring. The armatures work in a recess in the base board. ‘The 
cone and bracket serve as conductors. 8 claims. 


6,626. e in brush-hoiders for dynamo-electrio machines." Е. W. 
Mx. Dated March 31st, 1&0. A holder for carbon bru: hes consists of a collar 
capable of being clamped on to the carrying stud, and having secured to it an 
adjustable brush guide or cage, made of drawn metal, and attached to the collar 
by screws passing through holes drilled at equal distances therein. А coil 


spring carried by adjustable clamping-plates bears upon the h 
justable in a screw collar, the said coller also serving to bind 


ead of 
the term 


6,034. ''improvemeate in automatic fire annunciation and iediesting 
apparatus." G. H. Oatway (С. E. May). Dated March 31st, 1 Relates to an 
arm which is only started by sadden rises of temperature, and which may be 
used in mines and ships as well as in other places. A wire, preferably of 
copper, is stretched between the ends of a more massive frame of the same 
materials, When this system is suddenly heated the wire ex faster than 


the frame, and the consequent sag lowers a weight til] i$ makes contact with a 


terminal, and thus closes the alarm circuit, which also oonteins one of the 
magnets of the indicator, and thereby indicates the locality of the fire. Several 
modifications are described. 4 claims. 


9,068. Bl ria, i rg ie ee generation of direst electrical сито 
and to apparatus for." R. Lundell, U.S.A. Dated March Sist, 1900. Relates 
to the production of pulsatory direct or almost constant currents in a dynamo 
electrio machine, baving a number of armature conductors connected in series 
relation, without the sid of a commutator. The working parts of the machine 
are so arranged that a given conductor is always cut by lines of force which flow 
in the same direction. The armature coil revolves within a stationary Seld 
magnet exaited by a battery or otherwise, and supplies currents to the winding 
of a second field magnet revolving with it. Within this magnet is arranged 
statio armature coil in which the pulsatory or continuous currents 
generated. By interposing a pair of colleóting-rings in the circuit of the o 
the machine may be used for rectifying alternating currenta. 3 claims. 


6,138. ''I in and relating to " AF. Ў 
Dated April 2nd, 1900. Relates to a method of synchronising two 
motors, which may be used to drive simultaneously a phonograph and a oine- 
matograph. 8 olaims. 


9,150. “ improvements i conveying tus.” Lamson Paeumatio Taboe Com- 
y and R. T. Jeuney. Dated Aprii 2nd, 1900. Relates to a pneumatic еіесыіс 


espatch system, in which the electrio circuit for driving the motor of the 


exhausting fan is automatically closed upon staking a carrier from ite stand for 
use. 7 claims. 


6,153. ‘“‘improvemente |n and connected with elestrically -propolted meter 
vehicles.” P.M. Justice. Dated April 2nd, 1900. Relates to the application of 
storage batteries to electrically-propelled vehicles, and comprises means for 
suspending such batteries, loading and unloading the same, and automatically 
making the electrical connections. 11 claims. 


6,189, ''improvemenits in armoured contulte fer eisotrie wires.“ J. 8. 
Boutililer and W.B. Munter. Dated April 8rd, 1900. Conduite are formed of metal 
tubes provided with a lining of asbestos. The asbestos is applied in a spiral 
form by first rolling on a slightly smaller mandrel, which is rotated to expand 
the spiral and compact it against the inside of the metal tube. The asbestos 
may be cemented in position. 2 claims. 


9,216. ‘improvements in machines for electrically heating, welding er working 
metals." C. I. Coffin. Dated April 8rd, 1900. Metal is welded a heated for 
upsetting or otherwise working by electricity by fixing the metal in two clamps, 
the upper jaws of which are operated by & treadie thro levers. The clam 
can be moved towards or away from each other, and are both carried on a 
which can move in a direction at right angles to the plane on the 4 
carbon electrode, carried on a lever, is brought near the metal to be ted in 
order to form an arc there with, and it can be adjusted to the right or left by a 
screw. A coloured glass screen on the lever is moved with the electrode, 
through a greater space. 8 claims. 


6,230. “improvements in lamp chades or " W. L. Strachan. Dated 
April 8rd, 1900. The gas, electric, or other light is refracted and diffused by 
spirally wound cylindrioal glass rod, which is protected from injury and dirt by 


two preferably plain glass casings. These casings are hermetically sealed at 
their edges by plaster or cement. 8 claims. 


6,237. "'impreved electrical gas Мер apparato." J. Sobwarzenbach. 
Dated April 8rd, 1900. In this d te induction sparking apperatus, the 
electro-magnets form part of the primary cirouit, and the ignition a us i$ 
arranged in the secondary circuit, a contact in the latter circuit being auto- 


matically closed by the moveirent of the armature of the electro- 
5 claims. 


6,244. “Improvements in plates fer secondary electrie batteries.” L. Savid. 
Dated April 8rd, 1900. Relates to electrodes for secondary batteries and for 
electrolytical purposes. Each plate is made up of a number of bars, arrangey 
between two horizontal supports. 2 claims. 


6,261. “improvements in electric switehes and resistances.” C.W. Annees. 
Dated April 8rd, 1900. Relates to resistance switches particularly for 
shunt-wound motors, and means are provided for preventing the tances 


from being cut-out too rapidly, and also to open the circuit should the current 
exceed a limit or fail. 7 claims. 


6,296. ''improvements in electric furnaces.” W. Berebers. Dated April ith, 
1900. A continuous furnace, for making oarbide, or other кирок, is provided 
below the heating-region with a jacket to coool the products below their tempers- 
ture of combustion in the air, £o that material unacted on may be і 
used again. The jacket may serve asa steam generator. 2 claims. 


6,308. "Improvements in electric ineandescent lampe." R. A. Fesssades. 
Dated April 4th, 1900. A lamp having an іпсапдевсепое rod of magneses, 
kaolin, or the like, conducting only after preliminary heating, and having either 
a concave radiating heater, or a means for applying to the rod a streak of 
graphite or other conducting material when the lamp s about to be used, is 
provided with an automatic electro-magnetic switch to at first connect wires 
carrying @ pressure higher tban normal to the heater or the incandescence rod, 
the pressure being lowered ав the rod becomes conductive, until eventually it м 
connected directly to the normal supply wires. The rod may otherwise be 
heated previously by & lamp. 11 claims. 


6,918. "improvements in apparatus fer the production of seda and chlorine 
the electrolysis ef chloride ef sodium." А. M. Сови and E. Qoisenberger. Da 
April 4th, 1900. Apparatus for decomposing chlorides of sodium, potassium, 
magnesium, aluminium, or barinm, for the purpose of obtaining the correspond- 
ing hydrate or metal and chlorine. 6 claims. 


" 


6,964. “improvements in apparatus for welding and working metals.” C. L. 
Cotfin. Dated April 5th, 1900. The article, for instance, a ring for uniting the 
frames of bicycles, is supported in a clamp moving on a slide, and operated by 
a lever. It is moved over a fixed rod, forming the hearth or base of an electric 
furnace, and when heated, is transferred to a mandrel or anvil, where it is 
welded by a spring hammer, operated by а cam through a lever, and held ont of 
operation by a treadle-operated lever. The furnace is mounted on rails, 
can be run over а hearth at each ends of the macbine; it can be adjusted 
Vertically and transversely also. 10 claims, 


6,385. “Improved methods ef and for elestrioally ssperatiag the 
relatively volatile liquid components from the com rolati fixed n,. 
of composite fluids." J. F. Cooley. Dated April Sth, 1900. Relates to mixtures 
of liquids, and to means for separating tbe moro volatile liquids from the less 


e liguids, and to tbe concentration or solidification of the latter. 
claims, 


o om-—À «+ 


* 


242 


ELECTRICAL REVIEW. 


— 


No. 1, 281. 


Vor. L. JUNE 13, 1902. 
О О IN T БЕ) IN TS x PAOB 
Standardisation m 925 ias ves Pss .. 965 
Patents... des ies кеј jp vs a .. 966 
Electrons ... ` 968 
T'he Bordighera— Ventimiglia Electric Tramway (illustrated) 967 
Harison Automatic Signals (illustrated) 969 
M. Hospitalier’s Cadogan аа) Р s . 969 
Parlismentary „ .. 971 
Legal v72 
The Inquiry into the Management of the Salford жаш ы 
Undertakipg (continued) ея 973 
Correspondence : — 
Re Mishap at Leeds T = 85 "T .. 975 
New Cable Relay es is ae s 975 
Scientific Cruelty... А "S e .. 975 
Electrically-driven Feed Pumps 885 - Bh e. 975 
Water Softening  ... m zs ess .. 976 
Edison's eT io ips 905 € ds X 97 
Reviews ae Pus - se - .. 978 
Business Notes | 977 
Cardiff Corporation Tramways (illustrated) ae .. 983 
дарр! ng ы Station Accounts .. 992 
85 85 s NES be 2 .. 992 
Trao Boig i s ie " » — 994 
Stocks and we "m , .. 994 
Share List of Electrical Companies i m - 4 993 
Market Quotations К е € 2 .. 996 


Iustitution of Electrical Engineers: — 
Some Notes on Polyphase Machinery (ilus.)(continued) 997 
Automatic Relay Translation for pti Submarine Cables 


(tllustrated) (continued) 998 

The American Invasion as i ds .. 999 

German Storage Battery Companies А 1000 
кее Destruction: Its Sanitary and its Steam Raising 

(continued) .. 1000 

Tie pour Electric Lighting and Destructor Works — .. 1001 

pus . 1002 

Some k Pointe i in Switch Construction iss € 7 . 1003 

New Patents " к к . 1003 

Abstracts of Published Bpecifications E 2 с . 10% 

ТНЕ 


UNIVERSAL ELECTRICAL DIRECTORY 
1802 Edition 


READY. 


Н. ALABASTER, GATEHOUSE & OO, 
4, Ladgate HIH, London, E.O. 


nl — — —e— — — — —— — — A — — . — — . 


TEE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
Fhe Oldest Weekly Electrical Paper. Established 1872. 


& ВЗ OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 
OFFIOE s—4, LUDGATE HILL, LONDON, E.O. 
Telegraphic Address: Aogxxav, Ionpon.” Code, А ВС. 
Telephone No. 988 Holborn. 

TLL Letters should be addressed to the Proprietors, М. Alabaster, Gateheuse & Се, 


ADVERTISEMENT RATES ON APPLICATION. 
ehe Electrical Review " is the recognised medium of the Electrical Trades, 


AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical] Industria] Paper in Great Britain. 


SUBSCRIPTION RATES.—1n Great Britain, Post Free per Year, 19s. 6d. То 
all otber countries, per Year, £1 10s. 

BINDING.—Subscribers' numbers bound, including case, for 4s. each volume. 

CASES.—Cloth Cases for Binding can be had, price 2s. 6d. each. 

READING CASES, to hold from One to Twenty-six Numbers until the volame 
ts complete for Binding, сап now be had from the Publishers, Price 6s., or Free 
by Post (in Great Britain), 66. 6d. 

FOREIGN AGENTS.— New York: D. Van NosTRAND, 98, M Street, 
Paris: Vzova J. Borvgav, 22, Rue de la Banque. Berlin: AsHER & Oo., 18 
Unter den Linden, 

сана and Postal Orders (on Chief Office, London), to be made Able t 
Vie Я ern 6 Ludgate Hill. Ю.С. 


STANDARDISATION. 


NEW ideas are always apt to be oveidone, So it is with 
the idea of standardisation, which is new to some people. 
Horse nails and tinned tacks and thousands of similar 
articles are already reduced to standard, and it is always a 
desirable thing to widen the area of standardisation ; 
it is ridiculous that to day there should be во 
many rail sections and such a wide assortment of girder 
sections. At the meetings of the Institute of Naval Engi- 
neers in January last the question of standurdisation was 
raised by Sir Walter Peace, who, as the agent of an 
important Colony, often had to order material in this 
country, and no doubt ran across the item of standards, or 
the want of them. fairly often. As is well known, a Joint 
Committee of the engineering institutions is now ritting 
on the question, and a deputation from this Committee waited 
upon Mr. Balfour and Mr. Arnold Forster last week. 

Now there is just a chance that the idea may be carried 
toofar. Thus Mr. Swinburne asked for standard engines 
and dynamos, and told us what we seem to remember as a 
twice-told tale, that the electrical industry is in its infancy. 

We may tell Mr. Swinburne that, if this be so, it ig a 
little early to begin to standardise things so thoroughly as he 
would have them done. We believe little dogs are kept to 
standard by the aid of gin, and to standardise an infant 
implies a gin effect. It would be better to standardise 
the parents of the infant, and so in engineering what is 
wanted is a standard quality of steel for boiler plates, а 
standard steel for axles, for tires, for bolts, for structural 
sections, and so on. 

The delay in building locomotives begius with the boiler 
plates, if these must be to a special analysis, for the con- 
struction cannot be commenced until the boiler plates are 
rolled. Spccially specified steel for plates or axles or other 
things cannot be bought from manufacturer's stock. It is in 
the raw materials of manofacture that standardisation is most 
needed. In the constructed articles themselves it is of less 
importance, but when a constructed machine is tied down to 
minutiw of detail, according to specification, then trouble 
begins. Mr. Swinburne is asking too much when he wants 
engines and dynamos fixed to standard. ‘These things are 
not yet perfected, and cannot be fixed. Practice is gradually 
bringing all such things into line, and manufacturers, in 
their own interest, are doubtless trying to narrow their 
products. We are not prepared to say that the high-speed 
engine will or will not endure, but it has obtained a great 
hold, and has done much to show what can be done by high 
rotative speed. At one time it was strongly urged that no 
double-acting engine could run so fast as a single-acting 
engine. To-day, under the spur of competition, the double- 
acting engine runs at higher speeds than any other. Are 
we to reject the steam turbine because it is not to standard ? 
Such are not our ideas of standardisation. 
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We see a field of ample area in the directions already 


indicated. The Egyptian locomotive report, which showed 


the dismal failure of American standard locomotives, is but 
one of the many arguments against illogical extension of 
the principle. Doubtless the more successful English work 
would have been considerably cheapened if a rational amount 
of standard material had entered into ita construction, and 
if English builders of machinery could use their own stan- 
dard designs more freely much expense would be saved, 
There is no attempt made in America even to standardise 
things like engines. Railroad cars and their details are made 
to certain standards, especially in certain parte, so that the 
cars of different makers are interchangeable. This is seen 
to by the Master Car-builders’ Association, and the first 
thing to be done is for makers to meet and agree on stan- 
dard parts ; but even then, what about the foreigner? Sup- 
pose that all English makers refused to tender to a non- 
standard specification; the order would go to Germany. 
Indeed, when an engineer had made up his mind to send an 
order to Germany, he would know how to find an excuse for 
doing so by demanding parts that were not to standard. 
How is this to be guarded against? There are already in 
our midst foreign engineers who strain every nerve to favour 
foreign firms at auy cost. 

This sort of thing cannot well be exploited in foreign 
countries, for protective tariffs enable the Americans 
or the Germans to refuse to tender unless to standard. 
We do not urge protection, but if any manufacturers' 
association were to form a combination to fix standards, 
there would be many who would support any policy 
that enabled such standards to be enforced by a tariff 
on foreign goods that were not to standard. Only 
by some such means could standards be enforced, for it 
would defeat all the benefits if some opinionated pedant 
could break through the standard by passing orders abroad. 

Some of the matters found in specifications are more 
suited to the pages of а comic paper than to the dry and solid 
pages of the REVIEW, as one of our contemporaries would 
perhaps phrase it ; were instances specified, they would be 
recognised, but some of the items that have been brought 
to our notice are really, in a sense, unfit for publication. 

Ignorance in commercial matters is, no doubt, often a 
reason for foolish specifications. Ignorance of the details of 
construction and of working of apparatus is another reason. 
What would be thought to-day of a specification for 
incandescence lamps with bases not to standard? Yet older 
and long-standardised articles are still asked for to special 
patterns that have no reason for the asking. But there are 
limita to the fixing of things that are perfectly recognised 
by men of intelligence or reasonable modesty. Where 
engineers go outside these reasonable limits, they usually suffer 
from a great opinion of themselves, and like to write them- 
selves large on all they have to do with, like the scribbling 
tourist. 


PATENTS. 


lF we assume that the number of patents taken out in con- 
nection with an industry is a measure of its activity, some 
useful information on this question will be found in the 
recently issued report of the Comptroller-General of Patents. 
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The numbers of patents sealed in each of the 146 classes into 
which inventions are divided by the Patent Office is given 
in tabular form for each year from 1885 to 1900. Com- 
paring the numbers of patents in 1900 with those in 1899, 
we find that in the class dynamo-electric generatore and 
motors there was an increase of 7 per cent.; in electricity, 
conducting, &c., an increase of 17 per cent. ; in electricity, 
measuring, an increase of 10 per cent. ; in electricity, regu- 
lating, an increase of 5 percent. ; in electric lampe, &c., an 
increase of 5 per cent.; in electric telegraphs, &., an 
increase of 1 per cent. ; in electrolysis, an increase of 11 per 
cent.; in galvanic batteries there is a decrease of 8 per cent. 
It is evident from these figures that all the principal 
brancbes of the electrical industries, except galvanic batteries, 
аге in а progressive condition. Electric traction does not 
form a separate class, so that an exact, statement of the pro- 
gress of invention in this department cannot be arrived at 
from the table, but the Comptroller states in his report that 
the attention of inventors has been specially directed to 
this subject both in 1900 and 1901, the protection 
of the public from accidents due to broken wires beings 
favourite subject. The rise of the motor car industry has 
led to a great increase of patents in connection with this 
industry, while the enthusiasts who, three or four years ago. 
overwhelmed the Patent Oftice with cycle inventions hare 
evidently subsided—the patents in this class in 1900 are 
only 36 per cent. of the number sealed in 1897. 

The figures given in the report with regard to oppos- 
tions to the granting of patents are of special interest in 
connection with the proposal which is now before Parliamen! 
for an official examination as to novelty. Between 1894 aod 
1901 about 1 in every 200 applications was opposed before 
sealing. This opposition can only be made by в рег) 
interested in an earlier patent for the same invention, or 07 
a party from whom the invention has been obtained by frand. 
The public, who have most interest in the suppression of 
bogus patente, bave no locus standi in the Comptrollers 
Court. Sir Edward Fry's Committee found tbat more than 
40 per cent. of the patents granted were wanting in 
novelty, and at present the sole available process of prevent- 
ing the sealing of a bogus patent results only in the 
suppression of less than 3 per cent. Evidently, it should 
be open to any member of the public to oppose the sealing 
of a patent, or else the Patent Office iteelf should protec 
the public from being blackmailed by the bogus patentee. 
The surplus of receipts above payments im 1901 was ovt 
£107,000, a sum which should either be spent for the benefit 
of inventors, or remitted- from the fees. There is ne 
justification for a special tax on invention. 


ELECTRONS. 


Ir the nineteenth century may be called the century of 
atoms, it looks as if the twentieth century is to be the 
century of electrons. A luminous article on the new elec- 
tronic theory of electricity by Prof. Fleming will be found 
in the Popular Science Monthly for last month. The facts 
about electrons and their relations to atoms, as fur as they 
have been ascertiined, are clearly explained and are fairly 
intelligible, but the theories which have been advanced to 
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explain the peculiar behaviour of electrons leave us in a 
hopeless haze. Helmholtz made us familiar with the idea 
of the electron, or as he called it, the atom of electricity, and 
showed that it was a necessary assumption to explain the 
phenomena of electrolysis and conduction, but the measure- 
ments of the mass and the electric charge of the radiant 
particles of the cathode rays by J. J. Thomson were the 
first great incentive to the concentration of research on this 
interesting subject. Chemical affinity is now explained by 
the electronic theory, the electrons being according to this 
theory the chemical bonds which tie together the atoms 
into the compound molecule. The electrification of bodies 
by friction is merely the rubbing-off of the superficial layer 
of electrons. Conduction is a flow of electrons through the 
atomic interspaces of the conductor, the atoms of which 
have a loose attachment to the clectron. Dielectric strain 
is a displacement of the electron from its position of stable 
equilibriam on the atoms of the insulator, the atoms of 
which have a very strong attachment to the electron. 
Electrolysis, voltaic action, thermo-electricity have all 
received nrore complete explanations by means of the elec- 
tronic theory than they received in terms of the older theories, 
and new phenomena have already been discovered 
under the guidance of the new theory. The mysterious 
Becquerel rays are now generally looked upon as a volcanic 
eruption of electrons freed by some unknown force from the 
weak grasp of the atoms of radio-active substances. Elster 
and Geitel have actually made the surface of an aluminium 
wire radio-active by charging it for several hours to a 
negative potential by an electric machine. The ultimate 
nature о? the electron and its relation to the ether is a much 
more difficult subject, and the key which will unlock this 
secret of nature does not yet appear to have been found. 
Prof, Fleming refers to the views of Dr. Larmor, which ure 
described in his book on * Ether and Matter.” Larmor 
starts with the assumption of an ether which is a frictionless 
fluid, but possesses the property of inertia. He regards the 
electron as a strain centre in the ether—that is, a locality 
from which ether strain radiates. Electrons are positive or 
negative according to the direction of the strain, and the 
theory requires that to every positive electron there should 
be а corresponding negative one. Atoms, according to 
Larmor, are collocations of electrons in stable orbital 
motion, like star clusters or systems. Mr. Jeans has raised 
a serious objection to this view by showing that an infinite 
number of vibrations of the electrons about each state of 
steady motion would be possible, and that consequently the 
spectrum of a gas would be continuous, and nota bright line 
spectrum. In order to get a stable structure, Mr. Jeans has 
to assume that the electrons, whether similar or dissimilar, 
all repel each other at very small distances—an assumption 
which appears to be an outrage on the simplicity of the 
laws of nature. All these theories also fail to account for 
the force of gravitation. Hence we need, as Prof. Fleming 
remarks, a second Newton, who shall formulate for us the 


true law of action of these electrons, which form the founda- 
tion stones of the material universe.” 


Aberdeen.—The financial year of the Corporation Tram- 
ways just closed shows that the total receipts for the 12 months 
amounted to about £37,000—an increase of nearly £2,225 over the 
returns for the preceding year. | 


THE BORDIGHERA—VENTIMIGLIA 
ELECTRIC TRAMWAY. 


THE electric tramway service between the towns of Bordighera 
and Ventimiglia, on the Italian Riviera, was opened to the 
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P . 3.— VIEW or BRIẽůdR Over RAILWAY. 


public on December 30th, 1901. The line is the property 
of the Woodhouse & Baillie Riviera Electricity Company, 
Limited, which company alsd supplies light and power to 
the two towns named. The concession for the tramway is 
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held for a term of 50 years, and was granted by the Province 
of Porto Maurizio, being oonfirmed by Royal decree. 

The concession was originally granted to Messrs. Wood- 
house & Baillie in the year 1898, but the Mediterranean 


FiG.. 4. 90-H. P. Stockport Gas ENGINE AT VENTIMIGLIA GENEBATING STATION. 


Railway Company opposed the project, and succeeded in 
causing & delay of a couple of years in the carrying out of 
the undertaking. The Mediterranean Railway cuts- across 
the Provincial Road at a level crossing about half-way 
between Ventimiglia and Bordighera, and the consent of 
the railway company to the crossing of the tramway 
was necessary before the Government could authorise 
the construction of the line. 
at first refused to consider any proposal from the con- 
cessionaires for crossing either above or below their line, and 
it was not until influential pressure had been brought to bear 
that the company was at last compelled to come to some 
arrangement. 

The plan finally decided upon was to makea bridge over 
the railway line a little to the west of the level crossing. 


The bridge is constructed of iron girders resting on masonry, - 


and the approach from the west is partly 
by means of a viaduct made in “ciment 
armée," and consisting of seven spans 
having a length of 5 metres each. It is 
interesting to note that this viadact gave 
most excellent results during the official 
tests. Each span was loaded with 32 tons of 
sacks of earth, and under this load the 
deflection of the central point was in по 
case more than 0 25 mm. When a loaded 
car weighing 12 tons passed up and down, 
no deflection at all could be observed. 

The power for the tramways is supplied 
from the company’s power house, situated 
in Ventimiglia, and distant some 700 
metres from the end of the tramline in that 
town. The length of the line, which is 
single, is 5,750 metres. There are three 
turn-outs and double lines at the ends. Four 
cars are able to run a 15-minute service. 
The car sheds ure situated not far from the 
middle of the line, and in close proximity 
to the bridge over the railway. А battery 
of Tudor accumulators has also been placed 
here, which, working in parallel with the 
dynamo at the power house, takes the peaks 
of the load. The position of the battery 
near the centre of the line helps to equalise 
the pressure, and tends to diminish electrolytic effects. 

The trolley wire is of 9 mm. diameter, and no feeder is 
required. Power for the tramway is supplied by two 
dyuamos of Messrs, Alioth's make, each rated at 85 amperes 


The railway company 


at 650 volta. One of these machines is working and the 
other spare. They can be operated either by water-power or 


'by gas engines. 


The central station oontains two turbines of 75 Н.Р. each, 
and two gas engines of 90 H.P. each, with 
Dowson gas plant of 300 н.р. One of thr 
engines is by Crossley Bros., and the other is 
a Stockport engine by Messrs. J. E. H. Andrew 
and Oo. Current is generated normally at 
a pressure of 600 volts, the pressure at the 
battery being thereby maintained at 550 
volte, The battery is of the Tudor Com- 
pany's well-known propulsion type, and has 
а capacity of 128 amperes for one hour. 

The tramcars are of the type common 
in Genoa and Milan. "They have a seating 
capacity for 18, and standing room on the 
two platforms for 12 additional passengers. 
They were constructed by Messrs. Diatto, 
of Turin, the electrical equipment being by 
Messrs. Alioth, and consisting of two motors 
of 20 H.P. each. 

The line is level and straight for almost its 
entire length. The maximum incline is 
5 per cent. at the approach to the bridge 
over the railway. 

During the first three months of operation 
some 120,000 passengers have been carried. 
The line is being much patronised by English 
visitors to Bordighera, although the greater 
part of the traffic is native, 

Messrs. Woodhouse & Baillie hold the concessions for the 
extension of the present line towards the east to San Remo, 
and towards the west to Mentone, and these extensions vill 
be made when the projected works for the development of 
additional water-power have been completed. 


* 
t 


Tipton.—The Electric Construetion Company, of 
Wolverhampton, has recently completed an important electric 
power installation at the Horseley Company's Works, Tipton. 
The greater portion of the motors are some considerable dis 
tance from the power house, and a 500-volt system is employed. 
The generating plant consists of an E.C.C. standard compound- 
wound dynamo of 105 н.р. capacity, driven by a Stockport gas 
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Fic. 5.—Dowson Gas PLANT AT VENTIMIGLIA GENERATING STAION. 


engine. Asregards the various motors installed, these are employed 
in driving line shafting in the several fitting shops, hydraulic 
pumps, large shears, and large plate planing machines, &. In 
addition to these, several jib cranes, formerly steam driven, are 
being equipped for electric driving. 
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` HARISON AUTOMATIC SIGNALS. 


Tars system of signalling, which has been installed on the 
Portsmonth Corporation Tramways, has now been at work 
for a considerable time with excellent results. The services 
of two signalmen, at the portion of the line shown in 
the illustrations below, have been dispensed with, thereby 
making a considerable saving, and it is proposed to instal the 
system at other points on theline where there are dangerous 
curves. 
The system is carried out as follows :— б os 
At each end of a portion of line on which it is not 
possible or desirable for two cars to meet or pass each other, 
a signal is erected; this can be attached to the tramway 
pole or other suitable support. It is provided with the 
usual semaphore arm and spectacles, the light for the latter 
being provided by incandescent lamps enclosed in the drum. 
Ona car approaching the signal, having stopped at a point 
determined, the motorman puts on his controller to start the 
car; if the line is clear the semaphore arm of the signal in 
front of him will be lowered, showing a green light at night, 
aud at the same time the signal at the far end is locked in a 
horizontal position, showing a red light at night and 
indicating that the line is not clear. The arms are counter- 
weighted so that they automatically return to the danger 
position, as required by the. Board of Trade. 
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or single, with double or single conductors, be they over- 
head double or single trolleys, conduit, third rail, or other 
systems. The installation is easily made, in fact, in Ports- 
mouth it was carried out without interruption to the 
gervice. 

Not only as a labour-saving device, but also as regards 
reliability of working and saving of time, this should prove 
of value, both on surface tramways and on underground 
railways where trains follow one another in quick succession. 
There are no movable electrical. connections to wear, spark, 
or get out of order. The system is the invention of Mr. T. 
Harison Jones, late of Toronto, who has had several years’ 
experience in electrical engineering in America. 


M. HOSPITALIER’S ONDOGRAPH. 


THE ondograph is an apparatus which registers direct in ink 
on а strip of paper, with respect to time, the curves repre- 
senting periodically and rapidly changing phenomena (elec- 
tromotive force, current, difference of potential, power, &c.). 
It is based in principle on a combination of M. Joubert's 
method of successive points, of the stroboscopic method, and 
of electrical registering apparatus. 
It is composed of the following :— 
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Fic. 2.— LINE CLEAR. 


HARISON AUTOMATIC SIGNAL. 


Having lowered the arm (if the line is clear), the car 
passes on its way over the protected portion of track, at the 
end of which, having stopped (if a stop is necessary), the 
motorman again puts on his controller to proceed on his 
way, and by this action unlocks the signal at this end. 

The system is also arranged to be worked as a “ lock-and- 
block system, that is, allowing only one car to be on the 
protected portion of the line at one time, whereas on the 
ordinary lock ” system one car is allowed to follow another in 
the same direction. The possibility of two cars reaching oppo- 
site ends of the section of line to be protected at the same 
moment, putting on their controllers at exactly the same 
instant, and locking the two signals in the danger position, 
has been provided against by arranging the mechanism of 
one signal so that the car at this end prevents the other from 
locking the signal. 

Fig. 2 illustrates the car passing on its way, having 
lowered its signal. Fig. 1 illustrates a car waiting, having 
been stopped by the signal, which has been locked at danger 
by the car seen approaching around the corner. The system 
can be arranged to protect any length of line, either double 


1. Of a synchronous alternating current motor worked 
direct, or after suitable transformation, by the electrical source 
of whose periodical varia' чв it is desired to obtain the 
record. 

2. Of an arrangement of gearing which imparts to a 
revolving commutator an angular velocity such that, while 
the motor effects a certain number of revolutions, the com- 
mutator effects an equal number (or a multiple) angmented 
or diminished by 1. It is preferable for the commutator to 
turn less quickly than the motor, so that the record of the 
curve may be traced in the same direction as the time co- 
ordinate. This delay or advance, essential to the system, 
avoids the necessity of imparting an actual rotation to the 
motor brushes. 

3. Of an automatic commutator formed of a cylindrical 
core of insulating material, carrying a brass tube suitably 
divided, against which three brushes bear. This arrange- 
ment places a condenser successively in connection with (a) 
two points of the circuit in which the periodically variable 
phenomena to be registered occur, (b) a measuring appa- 
ratus, In the first operation the condenser is charged ; it 
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discharges iteelf to the measuring apparatus in the second 
operation. For tracing power curves, the commutator is 
reduced to a simple conducting bar periodically closing the 
circuit of the fine wire bobbin of the registering apparatus 


The direct method can also be applied to recording differ- 
ences of potential and currente ; this dispenses with the use of 
the condenser, but the condenser presents certain practical 
advantages for regulation and sensibility. The wattmeter 


A, B, D, Bruches; c, Condenser of variable capicity ; P, Registering 
apparatus; u, Pointa for applying the роп ic difference of potential to be 
registered. 


Fra. 1.—ComNNECTIONS OF THE ONDOGRAPH WHEN A CONDENSER 
IS USED. 


once each revolution by the intermediary of two brushes. 
Fig. 1 shows the connections of the apparatus in з case 
where a condenser is used. 

t^ 4. Of a condenser whose capacity can be varied at will, 
in order to regulate the sensibility of the apparatus, 

5. Of a measuring apparatus suitable to the phenomenon 


also allows of the registering of curves of difference of 


potential, by causing its fixed coils to be traversed by a 


steady current supplied by a battery of accumulators, In 
each case the movable coil of the registering apparatus 
receives a series of impulses whose frequency is equal to that 
of the current to be registered. It inertia and 
damping calculated so that the position of the movable coil 
corresponds at each moment with that which the mean 
current would make it take, corresponding with the 
quantity of electricity which traverses it during one period, 

6. Of a cylindrical or uninterrupted registering apparatus 
driven at а suitable speed by the synchronous motor. The 
registering apparatus may be anything — pen, whee, 
sensitised paper, smoked paper, &c. The paper can be 
mounted on a revolving cylinder, winding iteelf off on rollers, 
or passing off longitudinally in the direction of the generatrice 
of a cylinder coaxial with the measuring apparatus, and 
having a radius equal to the distance of the pen from the 
axis. | : 

In the model represented in fig. 2, and constructed by the 
Cie. pour la Fabrication. des Compteurs, the synchronous 
motor consists of à cross of soft laminated iron’ moving 
between the arms of a U-shaped electro-magnet, whose yoke 
carries а winding traversed by а part of the alternating 
current to be studied. This motor absorbs from 02 to 
0:3 ampere at 110 volts with a very low power factor. 

The motor is attached to the shaft by a device which 


to be registered. 
For differences of potential and currents, the registering 


allows it to attain the angular velocity corresponding with 


synchronism. 
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Fic. 2.—M. HosPrrALIER'S ONDOGRAPH. 


apparatus has a movable coil placed either horizontally or 
vertically. 

For power, the registering apparatus is an ordinary watt- 
meter; the alternating current traverses the stationary coil, 
while the movable coil of fine wire is placed in the circuit 
periodically closed by the revolving coupler on the differ- 
ence of potential determining the second factor of the 


power. It is regulated by the introduction of resistances into 
the fine wire circuit. 


It is seen that this is attained by observing the strobo- 
scopic effect of rest, apparent on a disc bearing a suitable 
number of alternate black and white sections, After syn- 
chronising, the crankshaft disengages itself automatically by 
а device similar to that in use on automobiles. 

The motor drives the commutator by a convenient 
system of gearing, so arranged that when the motor 
has made л turns, corresponding to n periods, the commuta- 
tor has made ( — 1) turns only, with a uniform slip. The 
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commutator, mounted on an ebonite cylinder, presents no 
special features, any more than the three brushes which are 
applied to it. | 

The gearing is arranged in such а manner that the retar- 
dation may be 1 cod, that is to say, that the alternating 
wave is recorded in an interval of time 1,000 times longer 
than its duration, say, 25 seconds, for example, for an alter- 
nating current of frequency, 40. 

The condenser may be of any type, paraffined paper or 
mica, and ite capacity need not be known exactly; it is 
sufficient for it to remain constant during an experiment. 

The registering apparatus is of M. Meylan's well-known 
magnetic type, but the control of the pen is effected by a 
new and interesting device, which could be applied to the 
registering apparatus of any other system. With most 
of the registering apparatus used for direct tracing, the 
length of the needle controlling the pen has to be reduced, 
so that the friction of- the pen against the paper shall not 
prevent а correct record being made. The use of a short 
needle controlling the pen in the ordinary way, necessitated 
by the weakness of the controlling couple and the friction of 
the pen, has several disadvantages :— 

1. The curvilinear ordinates have a radius of curvature 
relatively small, and the curve registered undergoes, from 
this fact, a distortion often embarrassing. e 

2. The curvilinear path described by the pen prevents it 
from bearing exactly on all points of the registering cylinder, 
of which it would describe a generatrix if the radius 
were infinite. Under these conditions a well-adjusted pen 
records by dots in certain parts, bears strongly on the paper 
in other parte, and does not bear at all on the parts corre- 
sponding to the longest ordinates. 

3. The stem bearing the pen should be at the same time 
rigid for the line of direction, and /fezible for the record; it 
is difficult to unite in one instrument these two contradictory 
qualities. 

Jo reduce these inconveniences in great measure, we 
employ a device which consiste in principle in separating 
the directing part from the recording part, and in realising 
with a controlling system of small radius, a registration of 
which the ordinates have a radius large enough for the 
record to sensibly approach that which a registering ap- 
paratus would give whose pen would describe an arc of 
infinite radius. . 

The registéring apparatus is composed of two distinct 
parta, the controlling needle and the recording pen. 

The controlling needle is a rigid lever mounted on the 
measuring apparatus, of which the extremity furthest from 
the axis of rotation terminates in a stem which engages the 
lever bearing the pen. 

This stem describes during the registering the path which 
-the pen of the ordinary registering apparatus would describe 
during the rotation of the cylinder bearing the paper. 


The recording pen consists of a lever of great length, one 


of whose extremities turns on & pivot round a vertical axis 
parallel to that of the registering apparatus, but is removed 
from it to a distance sensibly equal to the difference between 
the lengths of the two levers. Its other extremity terminates 
in a slot in which moves the vertical stem of the controlling 
needle, and carries the reoording pen. 

Under these conditions, while the stem describes an arc of 
small radius, the pen describes an arc of large radius; by 
giving sufficient length to the lever which bears it, this arc 


can, within the limits of the breadth of the cylinder, coincide . 


with the tangent at its middle. 

The line of contact of the pen with the paper is thus very 
little removed from a generatrix, and the record is made 
with perfect equality on all parts of the cylinder. The pen 
and its lever then can be proportioned to satisfy the con- 
ditions of flexibility and of the adjustment of the record, and 
of the record alone, since the direction of the pen is entrusted 
to another organ to which is given all the necessary rigidity 
for exactly fulfilling its duty of directing the pen. The 

irecting lever and the recording lever describe arcs of 
different radii, and it follows that the directing lever glides 
easily with a backward and forward movement in the groove 
on the lever bearing the pen. 

The lever carrying the pen is articulated to its position by 
a Cardew joint, which allows the pen to be freely moved 
and to exercise on the paper a constant pressure regulated by its 


own weight, partly balanced by ah adjustable counter-weight. 
The vertical axis allows of deviations in the line of direction ; 
the horizontal axis, the slight deviation in height made by 
the moving of the pen on the registering cylinder. 

Thanks to these arrangements, the record of the curve is 
made almost exactly on the generatrix of the registering 
cylinder, and the pen, more independent ‘and more easily 
regulated, no longer fails to make proper records. 

The device can be used with advantage in every case 
where the lengthening of the apparatus resulting from the 
use of a longer needle does not constitute a serious objection 
to its use. 

(To be concluded.) 


PARLIAMENTARY. 


Говр Wimpsoga's Tuse COMMITTEE. 
AT the sitting of this Committee on Wednesday last week counsel 


representing the proposed Brompton and Piccadilly Circus and the 


Piccadilly and City Railways agreed to accept a clause providing 
that where two tubes run in close proximity under the same road 
an owner should be entitled to claim against the two companies. 
The claim was then to be sent to an arbitrator, who should decide as 
to which of the companies should pay whatever compensation he 
might award. This clause is in pursuance of the principle already 
laid down by the Committee for the protection of owners. 

Mr. SuraEzss WILL, K.C., asked for a special clause for the pro- 
tection of the Adelphi and Vaudeville Theatres, giving the owners 
of those theatres power to appoint an engineer to inspect the work 
during the construction of the line. 

The Committee assented to such a clause being inserted. 

Mr. LirTLEB, K.C., next submitted a clause on behalf of the 
Halls of the Middle and Inner Temples, the Temple Church and the 
Master's House, which contained the following sub-sections :—'' The 
company shall pay to the societies compensation for all damage 
and injury of every description which may arise to the societies’ 
special buildings by or from the construction or working of the 
railway.” Mr. Littler said that the promoters objected to that part 
of the clause, but he hoped that the Committee would see their way 
to put that obligation upon them in view of the exceptional nature 
of the Temple buildings. A time clause, he submitted, would not 
meet the justice of the case. 

The CHAIRMAN said the Committee would pass the clause, but 
its operation would be limited to five years, to date from the open- 
ing of the line. 

Mr. LrrrLEB then asked for a special clause on behalf of the 
City Corporation in respect to the proposed station under Cannon 
Street. He said that the Corporation owned the subsoil of Cannon 
Street, which they had acquired at very great expense, and the case 
was altogether an exceptional one. | 

After hearing the evidence in support of the clause, the Committee 
rejected it, but they passed another clause submitted by the 
Corporation which had for ite object to prevent the contractors of 
the railways from using carte in carrying away the materials which 
would let it fall on to the pavement. The clause provided further, 
that in the event of default in this respect the City Commissioner 
of Police should be at liberty to seize the vehicle and horses, and on 
the facte being proved, a Court of Summary Jurisdiction might order 
the cart and horses to be sold and the proceeds of the sale to go to 
the Police Superannuation Fund. 

Mr. Suigzss WILL. said that, for the protection of the Albert 
Hall a clause had been agreed on with the promoters of the 
London Electric Railways Bill, but in view of the national character 
of the building, he asked for a further clause imposing on the com- 
pany liability in perpetuity. | 

Mr. CowaRnp, K.C., said that the tube would be quite 130 ft. 
away from the Aloert Hall, and he askéd the Committee to say that 
ample protection was already afforded by the special clause agreed 
upon. 

Ehe CHAIRMAN said that was the view of the Committee, and 
therefore they could not accede to Mr. Shiress Will's request for a 
clause imposing unlimited liability on the company. 

An application by Lord R. Cecil for & special clause in the case 
of the Phillimore estate in High Street, Kensington, was refused on 
the ground tbat ample protection was afforded by the general 
law. 

This Committee concluded its labours on Thursday of last week 
by considering clauses proposed for insertion in the Brompton and 
Piccadilly Circus, the London United Electric, the Piccadilly and 
City and the North-East London Railway Bills. 

The London County Council sought to obtain & clause for the 
protection of the Shaftesbury Drinking Fountain in Piccadilly 
Circus, and after some discussion it was granted subject to the 
insertion of the following words: “ but the company may construct 
their railway thereunder.” 

Mr. Cowagp, K.C., next applied on behalf of the County Council 
for a special clause dealing with workmen’s fares, which should 
include the whole of the Brompton and Piccadilly and the Great 
Northern and Strand Railways. He said that the clause was in 
operation on the Central London Railway, and if 16 were not 
inserted there would be three different sets of workmen’s fares over 
three different sets of line. 
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Mr. LirrLEB, K.C., asked the Committee not to impose the clause 
upon the companies, and pointed out that a similar clause had been 
twice rejected in the case of the Great Northern and Strand Bill. 

The Committee refused to allow the clause, but they consented to 
a clause giving the proprietors of the London Hippodrome power 
to appoint, at their own expense, an engineer to inspect the line 
during the course of construction. 

Mr. Ремвен, K.C., applied on behalf of the London County 
Council for the addition of a clause in the Bill providing ghat 
under no circumstances should any interference be ordered by any 
arbitrator with the gradients or positions of the main or branch 
sewers of London. 

Mr. Moon, K.C., asked the Committee to leave that question to be 
settled by the arbitrator and not to make any hard and-fast rule. 

Mr. LITTLER followed on the same lines, and said that if such a 
provision were made absolute it might result in stopping the con- 
struction of some of the proposed lines. 

The CHarRMAN raid the Committee eould not see their way to 
allow the clause. A number of other clauses were attempted to be 
obtained by the County Council, but most of them were rejected, 

Lord Knursrorp observing that if the Committee had given the 
County Council all the powers they asked for it would have 
ооа to making that body the managera of the company's 
affairs. 

The Bills were then ordered to be reported to the House for 
third reading. 


Lopon UNITED TBAMWAYS., 


Tue Select Committee of the House of Commons, presided over by 
Mr. Compton Rickett, on Wednesday last week, resumed the con- 
sideration of this Bill. ! 

Мт. FirzGERALp, K.C., read a letter from thc Thames Conser- 
vancy, approving of the plans of the promoters for the construction 
of the embankment along the river front at Barnes, involving tbe 
taking of a certain portion of the foreshore. 

Lord R. Cxcir, K.C., on behalf of various frontagers, said the Con- 
servators had no power to authorise the construction of an embank- 
ment without Parliamentary powers. It was decided to postpone 
the matter for further consideration. 

Mr. Councillor W. TuoMPsoN, of the Tramways Committee of 
the Richmond Town Council, gave evidence in support of the 
Bill, and said that special knowledge of the district to be traversed 
by the proposed line, led him to think that the present railway 
fares were too high, and the arrangemente were wholly inadequate 
for workmen. | | 

Mr. Н. J. Barron, chairman of the Highways Committee of the 
Barnes Council, said his Council supported the tramway from Rich- 
mond, through Barnes to Hammersmith, chiefly for the benefit of 
Mortlake, which had no other communication than the London and 
South-Western Railway. The residents in the district were 
strongly in favour of the proposed line. Other local evidence 
having been heard, 

The CHAIRMAN said a communication had been received from the 
Local Government Board to the effect that the Committee should 
advise themselves as to the application of the money to be paid by 
the Tramway Company under agreements with local authorities. 
The Committee adjourned. 

A large portion of the sitting of the Select Committec on Thurs- 
day last week was devoted to frontagers’ objections with regard to 
the proposal of the promoters to construct an embankment of the 
river at Barnes Terrace. The sitting was adjourned. 

The Acton Urban District Council has withdrawn its opposition 
to the London United Tramways Bill. 

The whole of the evidence given on Monday at the resumed 
sitting of the Select Committee inquiring into the London United 
Tramway Bill was of a local character, dealing principally with the 
proposed tramways in the Wimbledon District. • 

Replying to the CHAIRMAN, Mr. BALFoOUR Browne, K.C., said the 
promoters would be willing to Jay down a length of about 300 yards 
to connect their proposed No. 13 line with the L.C.C. Tramway at 
Tooting. 

Mr. TaLBoT said he would communicate the fact to the London 
County Council as the suggested line came within the London 
County area. The Committee adjourned. 


TYNESIDE TBAMWAYS. 


On 6th iast. the Court of Referees considered the application of the 
North-Eastern Railway Company for a locus standi against the 
Tyneside Tramways Bill. The grounds upon which the application 
was based were those of competition and interference with works. 
It was argued that the company were entitled to be heard with 
respect to the protection of their bridges. The Court disallowed 
the application. 


New Committee.—Lords Brougham and Vaux, Romney, North, 
Colchester and Manchester, have been appointed a Select Com- 
mittee of the Howe of Lords to consider a new grout of Bills 
which includes the Kent Electric Power Bill, the South Wales 
Flectrical Power Distribution Bill, the Soutbport and Lytham 
Tramway Bill aud the Salford Corporation Bill. 

Scarborough Tramways.—This Bill has been ordered to be reported 
to the House of Lords for third reading. ; 

Preston Corporation Tramways.—On Thursday last week this Bill 
was before Lord Morley's Committee of the House of Lords on 
Unoppused Bills, and was advanced a further stage. 


(Gloucestershire Electric Power Bill.—This Bil] was before Lord 
Morley’s Committee of the House of Lords on Unopposed Bills on 
Thursday last week, and the necessary proof haviog been given, was 
ordered to be reported to the House for third reading. 

Dartford Improvement Bill.—This Bill was carried a further stage 
last week when it was before Lord Morley’s Unopposed Committee 
of the House of Lords, and was ordered to be reported to the 
House. 

Pontypridd Urban District Council Tramways.—The Taff Vale 
Railway Company and a number of frontagers have given notice 
of their intention to oppose the confirmation of the tramway order 
to the Pontypridd Urban District Council, which is amongst the 
others in the Tramways Orders Confirmation Bill (No. 2). 

Heywood Corporation Tramways.—A petition against the con- 
firmation of this order, contained in Tramways Orders Confirmation 
(No. 2) Bill has been deposited by the Lancashire and Yorkshire 
Ruilway Company. | 

North Metropolitan Tramways.—The Tottenham Urban District 
Council and the Middlesex County Council are each opposing this 
Bill. З 
Garston and District Tramways and Electric Supply (Transfer).— 
Tbe U.D.C. have deposited a petition asking to be heard against this 
Bill, which transfers the powcrs of the Tramways and Electric 
Lighting Companies to the Liverpool Corporation. 

Dumbarton Electrice Lighting.—Petitions have been deposited in 
the Priyate Bill Office of the House of Lords by the North British 
Railway Company, the Dumbarton and Ballock Joint Line Com- 
mittee and the Lanarkshire & Dumbartonshire Railway Company 
against the provisional order granted to Dumbarton in the Electric 
Lighting Provisional Orders (No. 5) Bill. 

The North Metropolitan Electric Power Supply Company, Limited, 
have deposited a petition in the Private Bill Office of the House of 
Lords praying to be heard in opposition to the Electric Lighting 
Orders Confirmation Bill No.1. The orders granted under the Bill 
are to the local authorities of Edmonton, Tottenham, and Wood 
Grcen. 

Standing Order Proofs.—The following Bills were before the 
Examiner of Standing Orders in the House of Lords last week and 
were found to have complied with Standing Orders: Electric 
Light Provisional Orders Bills Nos 1, 4, 7 and 8; North Metro- 
politan Tramways, York Corporation Bill, and Tramways Orders 
Confirmation Bill (No. 1). In the case of the Whitechapel aud 
Bow Railway Bill, Standing Orders were found not to have been 
complied with, and the Bill will accordingly have to go before 
Standing Orders Committee. 


4 


LEGAL. 


ACTION AGAINST THE SouTHWARK BOROUGH COUNCIL. 


AT the Southwark County Court on Monday, his Honour Judge 
Addison, K.C., and a jury, heard a claim by a married woman, 
named Ruler, against the Southwark Borough Council, for damages 
for personal injuries sustained by her, and caused by an explosion 
alleged to have been brought about “ owing to the negligence of the 
defendants in controlling certain electric wires and cables" Mr. 
Drury appeared for the plaintiff, and Mr. Frank Dodd for the 
defendants. The plaintiff's case was that on the night of April 1st, 
she was at the corner of Long Lane, Borough, when an explosion 
occurred in one of the electric light manholes close by. The iron- 
bound granite top was blown off and over the railings of 
a public lavatory, and she was taken off her feet and 
fell to the ground. She endeavoured to rise but fell again, and 
remembered no more until she found herself home and in bed. A 
doctor was called to her, and he had continued to attend her dowa 
to the present time. She still felt the results of the shock, which, 
accordiog to her medical attendant, Dr. Burke, consisted of attacks 
of giddiness, fainting fite, confusion of thought—a complaint, bis 
Honour remarked, from which many persons suffered without 
receiving electric shocks—sleeplessness, flushes of the bead, increas- 
ing dimness of vision, inability to read as well as she used to, 
noises in her ears, trembling, inability to hold things in tbe right 
hand for any length of time, pins and needles" in her extremities, 
loss of flesh, a careworn appearance, abnormal reflexes and twitch- 
ing of the lips and tongue, &c. He had seen no improvement ia 
her condition since he had been attending her, and he could 
not predict the result of all the symptoms. All were the result of 
& severe shock, and there was no sign of bruising. 

Police-Constable RıomarD Lock, called by the plaintiff, said he was 
on duty near the manhole when all the lights went out; he heard an 
explosion, felt a shock go through him, saw the cover fly over into 
the lavatory, and a column of smoke and flame come from the hole. 
He immediately looked round to see if anybody had been injured, 
but did not see any sign of it, and then ran and pulled the fire 
alarm. Chief Inspector Bonner and 40 constables were upon the 
scene in a few minutes, but no case of injury was reported as result- 
ing from the explosion. Had the plaintiff fallen as described, ho 
would have been bound to have seen her. | 

No witnesses were called to speak to taking the plaintiff home, 
and at the conclusion of the evidence on hor behalf, Mr. Dodd sub- 
mitted that no case had been made out, as no negligence had been 
shown. х 

His Нохосв said the highway was а very eacred place, and the 
fact that there was an explosion aad the plaintiff swore that suc 
was thrown down, placed upon the defendants the onus of proving 
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that they had taken every precaution that skill and extreme care 
could suggest to prevent such an occurrence, and therefore the case 
must go to the jury. : 

Chief Inspector BoxxxR, called by the defendants, gave similar 
evidence to that of P.C. Lock. 

The point as to the cause of the explosion was suggested, but his 
Honour remarked that Mr. Dodd had better not burden the case 
with it,as it was a matter of extreme difficulty which puzzled 
scientific men. But he could not help thinking that such an ex- 
plosion could not occur without blame being somewhere. 

Mr. Dopp said he agreed with his Honour as to the difficulty of 
persuading people that the accident could not have been prevented. 
. His Honour: Those who are given the power to put electric 
cables under our streets ought to do it in such a way that these 
things won't occur, bát if they do occur after everything human 
skill can do has been done to prevent them, then they are not liable. 
But the great difficulty is to prove that, and it would necessitate a 
long and costly inquiry, which I do not think you would be wise to 
enter upon in this case. | 


In the end the case went to the jury on thequestion as to whether 


the plaintiff had made out her case as to the accident occurring. 
After a hearing which lasted nearly the whole day, the jury found 
for the defendants, and judgment was entered for them with costs. 


THE INQUIRY INTO THE MANAGEMENT OF 
THE SALFORD ELECTRICITY UNDER. 
' TAKING. 


(Concluded from page 950.) 


JUDGE PABRY continued his inquiry into this matter on Wednesday, 
Friday and Saturday last week, and the following is an abstract of 
the proceedings as obtained from the Afanchester Courier report :— 

Mr. F. W. Wheatcroft dissociated himself and Mr. Turner from 
any chargesagainst Aldermen Shaw and Holland. He then continued 
his statement with a view to showing that undue influence had been 

, exercised upon some of the Committee and the consulting engineers. 
He oomplained that the engineers first reported that the Corliss 
engines would not run satisfactorily at 100 revolutions & minute, 
and then that they would. When the Commiteee met to consider 
the question of the engines, he suggested that Sir Richard Mottram 
should leave the room whilst Mr. Clirehugh reported. He alleged 
that Sir Richard declined. In the event the tender of Messrs. 
Mather & Platt was accepted. [By His Honour: Galloways had 
nothing to do with the engines.] On the day the tenders for the 
boilers for the Strawberry Road works were to Lo opened by the 
Committee he met the chairman, Mr. Howarth, and the latter said 
he had been to Galloways to ask them to tender and he hoped 
witness would use his influence in favour of their tender. At the 
meeting the Committee deferred the acceptance of a tender. He 
did not attend another meeting, and sube quenti? the tender of 
Messrs. Galloways, Limited, for £15,200, was accepted by the 
Council by 35 votes to 4, though it was not the lowest tender. Asa 
matter of principle, seeing that the consulting engineers had 
scheduled three names—Messrs. Yates & Thom, Messrs. Tinkers, 
3 . Galloways— the contract should have gone to the 

owest. 

Mr. Howarth denied the accuracy of witness’s statements, 

His Honour said that the placing of the contract was not a 
matter for him to inquire into; the Council had decided it. 

In reply to Mr. W. Cobbett, who appeared for Messrs. Lacey, 
Clirehugh & Billar, Mr. Wheatcroft said he did not think they 
acted rightly in considering a letter accompanying a tender, and 
allowing an alteration in the price of the superheaters. 

His Honour atked if he was really charging these people—a firm 
of repute— with fraud in the matter. 

Mr. Wheatcroft said he charged them with ill-faith as advisers to 
the Committee. 

Mr. Cobbett: That was that they were helping someone to cheat 
the ee il ? 

Mr. Wheatcroft said they acted with ill-faith to the Committee 
through weakness. 

His Honour said he had listened to Mr. Wheatcroft fora whole day 
and had every desire to assist him, but he must confess he did not 
follow him. Either Sir Richard Mottram, Mr. Clirehugh, and 
Messrs. Galloway and the chairman (Mr. Howarth) conspired 
together in altering tenders, or there was nothing in it at áll.—Are 
you asking me to find that they did? If it is so, it isa very serious 
charge. First you say yes, and then you say no. 

Mr. Galloway: It amounts to a serious charge of collusion and 
conspiracy. 

His Honour: Or nothing at all—I have not got at it yet. Either 
you will take the responsibility of making the charge or you will 
not make it. Now is the time. f 

Mr. Wheatcroft replied that he was in a difficult position, with all 
the legal talent arrayed against him. 

His Honour: Oh, answer the question, sir; yesor no? 

Mr. Wheatcroft said that the consulting engineers had proved to 
be weak advisers of the Corporation in the matter. 

His Honour: Very well, if you won't put it any further than 
that we will get on. 

Mr. Cobbett cross-examined the witness about the document put 
in the previous evening, which, it is alleged, is a report of the con- 
sulting engineers’, which was suppressed and another substituted. 


Witness said he had the document from Mr. Turner in about 
March, 1901, who told him he had it from Mr. Clirehugb, and that 
it had been altered at someone's request, with a view to elaborating 
the engines. Cross-examined with regard to the Strawberry Road 
works witness maintained that far to» much plant had been put 
down. Не was satisfied with Mr. Turner's quantity. He was not 
aware tbat Mr. Clirehugh had advised that only half the quantity 
in Mr. Turner’s plans should be used. ' 

A report of Messrs. Lacey, Clirehugh & Sillar was put in to this 
effect. | 

Cross-examined by Mr. Desquesnes, on behalf of Sir Richard 
Mottram, witness said that it was in November, 1893, he first heard 
of undue influence. He repeated his charges as to Sir Richard 
Mottram's action on the Committee. He was not aware tbat several 
firms refused to tender because they could not tender to the specifi- 
tions of Mr. Turner. 

Mr. Desquesnes here handed in a letter from Mr. W. M. Mather 
to the effect that however satisfactory an electrical engineer 
they might have, yet, having regard to the extreme importance of 
the undertaking, Salford was really departiog from the practice of 
other Municipal Corporations in not seeking advice from well- 
known authorities on such a very important matter. His firm 
would not tender on the specification, bat, as a large ratepayer in 
the borough, and connected with a firm having special knowledge 
of such matters, he felt that he would like to confer with those who 
had the responsibility in tbe matter. | 

His Honour thought the letter а very proper one. 

Witness did not know that Sir Richard Mottram was called into 
the matter by Messrs. Mather in view of the importance of the 
question, and thus came to give the Council the benefit of his 
coursel and advice. He did not know that by his advice the chair- 
man, deputy-chairman, and Mr. Turner went to see Mr. Mather. 
Mr. Turner had never told him that. He was not told the story in 
that way by Mr. Howarth, and from what had come out now it modi- 
fied his opinion of Sir Richard's action, not having been aware that 
he was asked to give his advice by Mr. Mather. Witness objected 
altogether to Sir Richard having attended the Committee when the 
tenders were let. He thought it unfair to the other contractors. 
As a matter of fact, however, Sir Richard voted for Messrs. Mather's 
letter. 

By Mr. Dean: Mr. Howarth told witness in the train that he had 
seen Galloways, and asked them to tender. Witness thought, as 
chairman of the Committee, he should not have gone to any firm. 

His Honour said if it was done hé should agree with Mr. Wheat- 
croft that it was quite irregular for the chairman to go about 
asking a particular firm to tender. They would, of course, hear 
Mr. Howarth's evidence. "E 

Mr. Galloway (Messrs. Payne, Galloway & Payne), who appeared 
for Galloways, Limited, cross-examined Mr. Wheatcroft. The 
latter said he did not know Mr. Norbury's position in the matter. 
He did not know he was a traveller securing orders, and that 
there was nothing improper about his seeking orders if he could 
get them. | 

Mr. Wheatcroft said he did not blame Messrs. Galloway tender- 
ing, and Mr. Norbury doing all he could to get an order. He did 
not suggest for a moment that Messrs. Galloway had done anything 
improper. They were an honourable and old-established firm. He 
had no complaint to make about the work, and nothing detrimental 
to вау in any shape or form. Не was sorry, in fact, their name had 
cropped up in the matter. 

His Honour said Mr. Wheatcroft bad no charge against the firm, 
as he had fairly said. "There was nothing to be said further in the 
matter. Mr. Galloway might now withdraw, because there was 
nothing for him to answer. 

Mr. Turner, the ex-electrical engineer, then gave evidence as to 
the alleged excessive expenditure on the Strawberry Road works, 
and had not concluded when the inquiry was adjourned until 
Friday. | | | 

Оп Thursday his Honour visited the works at Walness Road and 
Strawberry Road, in connection with which it was maintained by 
Mr. Turner, Councillor Wheatcroft, and Mr. Hunt (elective auditor) 
that the installation is excessive and extravagant. 

Mr. Turner criticised the action of the Corporation in fixing tkeir 
works at such an unsuitable place as Walness Road. As to the new 
station at Strawberry Road, he maintained that there had not been 
work enough to occupy more than one engice out of the eight put 
down. The maximum output during work did not exceed 1,000 KW., 
whereas the power installed in the station was 6,400 kw. Не sub- 
mitted that the station at the present time was considerably in 
excess of the requirements of the Corporation. They only required 
to-day 1,400 H.P., and had put down 10,200 н.р. He argued that 
34 times more plant than was required had been put down. The 
excess was ratuer in connection with the lighting installation than 
in connection with the power for tbe tramways. He produced 
a report of Mr. Clirehugh's to show tbat his plans were 
approved of, and he argued that, if his plans had been carried 
out, the work would have been carried out in sections as required. 
Mr. Turner urged that the type of engine supplied was not accord- 
ing to the specification. He urged that a tender of £64,000 was 
accepted without ever beirg signed by the chairman. He complained 
thab tenders were added to the schedule that were not originally on 
the list, and he maintained that undue influence had been exercised 
to secure the placing of the contract. The witness further said that 
during the preparation of the specifications for boilers, Mr. 
Clirehugh and Sir Richard Mottram had to consult as to details, and 
that was ou the understanding that Sir Richard's firm werc not 
going to tender. He urged that an attempt was made to rush the 
tenders through without due consideration, and that very unusual 
practice was adopted by the chairman. When the tenders were 
before the Committee, witness alleged that Mr. Howarth, chairman 
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of the Committee, told them that Mr. Thom, of Мевагв. Yates and 


Thom, had asked him to spend the week-end with him at Blackpool, 
and consequently he should not think of recommending Messrs. 
‘Yates & Thom's tender, though it was the lowest. He argued that 
this statement was made to damage Messrs. Yates & Thom's firm 
before the Committee in order to secure the acceptance of another 
tender. Mr. Thom denied ever having seen Mr. Howarth. Mr. 
Clirehugh favoured Messrs. Galloways firm for the boilers 
and superheaters. Mr. Turner alleged that he was told that 
if he opposed Sir Richard Mottram and Mr. Clirehugh, 
it would be “the worse for him.” He recommended the 
acceptance of the tender, and said that he did so tbrough compul- 
sion. He re-asserted that the chairman aud the consulting engi- 
neers used their influence to get the contract for Messrs. Galloways, 
Limited. The witness argued that through the closing of the 
Walness Road station the ratepayers had lost from £30,000 to 
£40,000. On the question of sub-contracting he was not saying 
that the Salford Corporation had been guilty over and above other 
corporations, but it was а vexed question now with all municipal 
authorities. He thought membera of the Council who were mem- 
bers of limited liability companies should always consider whether 
it was wise to do acts as members of a company which they were 
provented by law from doing as individuals. Ніз view was that 
shareholders of a company should, as far as possible, carry out the 
spirit of the Municipal Corporations Act, and take no part in 
the diecussion or deliberations in which their firms were interested. 

Mr. S. V. Clirebugh, of the firm of Messrs. Lacey, Clirehugh and 
Sillar, was then called by Mr. Cobbett. He said that on seeing 
Mr. Turner’s specifications he suggested that less money should be 
spent in electrical plant. He was not prepared to carry out Mr. 
Turner's scheme at any price. They were told to provide for 300 
cars, which would require 3,000 Kw. That would necessitate 
four dynamos, and one would be required as a reserve. Very 
shortly other two of the dynamos would be required for purposes 
other than traction, and by the time of the expiration of the four 
years’ term the remaining one would doubtless be required. They 
must bear in mind that running powers between Manchester and 
Salford were contemplated, and that they in Salford would have 
to draw everything Manchester liked to send on a heavy race day. 
He had never altered any document at the suggestion of anyone, 
and the document of which so much had been made was only an 
ordinary draft. It was not true that witness told Mr. Turner he must 
recommend Galloways’ firm. It was also absolutely untrue that Sir 
Richard Mottram had endeavoured to influence him in any way. 
He had never been approached by Sir Richard Mottram directly or 
indirectly on behalf of his firm. He had never been approached 
by Mr. Howarth on behalf of any firm. 

The witness was cross-examined at length by Mr. Wheatcroft as 
to his reports to the Committee, and he absolutely denied having 
said anytbing to him about Sir Richard Mottram's presence on the 
Committee. He denied that he consented to carry out Mr. Turner's 
specifications for £1,500. His firm were engaged to carry out re- 
modelled specifications, not Mr. Turner's. - 

Mr. C. L. Turner cross-examined the witness. The latter said the 
installation at the Strawberry Road works was 6,200 Kw., and the 
output was only 1,000 xw. 

Mr. Cobbett said that really some 1,200 kw. were being used. 

His Honour: The whole question was whether this was an intelli- 
gent anticipation of the public needs, or whether it was a fraudulent 
or wicked anticipstion of the public needs. Everyone was agreed 
as to the amount of electricity now being used, and everyone was 
agreed that 6,000 Kw. was going to be made. What none of them 
was agreed about was what would be wanted ere the next few years. 
That was a much more difficult thing to foresee. 

Continuing, the witness said it was not true that the Corliss 
engine was put in on his advice. Sir Richard Mottram was deputed 
by the Committee to confer with him on the question of 10-ft. or 
8-ft. boilers. There had been no preference or special consideration 
of any kind whatsoever shown to Galloways, Limited. Nothing 
had taken place but what was absolutely in the ordinary way of 
conducting business. Sir Richard Mottram never tried to use any 
influence to get witness's recommendation in favour of Galloways, 
Limited. He denied any such imputation as strongly as he possibly 
could. He bad never been approached improperly by Mr. Howarth 
to secure a contract for any firm. | 

Mr. Desquesnes, called Sir Richard, who said he had been 24 
years on tbe Council,and retired in November last. When Mr. 
Turner was electrical engineer, he sent out specifications for engines, 
and certain firms declined to tender. He received a message from 
Mr. William Mather requesting an interview. Mr. Mather eaid he 
had sent for him not only as being as engineer like himself, but as 
one who took great interest іп the borough. He said their firm had 
received specifications for some engines and dynamos, which, if 
carried out, would be absolutely unworkable.. The specifications 
were incomplete, and if a tender was accepted on the specifications 
16 would open out no end of extras and soon. If they tendered to 
the specifications it would be totally unsatisfactory. Some of the 
clauses in the specification for the engine were amusing. It was 
stated that the engine must be made во as to pull up in one revolution 
if required. He should not like tobe there when that took place. 
Witness told Mr. Mather he was in a somewhat delicate position as 
a member of the Council aud as an engineer, and if he were to 
raise the question, his motives might be mieinterpreted, and wit- 
ness therefore asked Mr. Mather to communicate with the Mayor. 
That was the only interview he had, and he washed bis hands of the 
whole affair. As a result of Mr. Mather's advice new specifications 
were sent out. Mr. Wheatcroft did call upon him to retire from 
the Council meeting. The question of the boilers had been 
referred to Mr. Clirebugh and himself, and he attended the com- 
mittee mecting to report upon the boilers. Mr. Wheatcroft was 


very vexed and in a perfect fury, and most rude to witness. He 
believed a 10-ft. boiler was absurd. The original type of boiler 
had never been departed from. Mr. Turner's specification was for 
& Lancashire boiler, and one was working there to-day. Eventually 
Messrs. Galloways got the tender, but he was quite under the 
impression all along that they were not going to tender. He never 
influenced anyone in the matter at all, and knew nothing about the 
placing of the contract. 

He never interfered in the matter of the boilers at all. He prac- 
tically abandoned the whole thing lest his conduct should be mis- 
construed. He never took part in any meetings of directors in 
connection with the supply of the boilers. There was notbing in 
the report of the Council proceedings to show that he gave the 
advice he had said, but he certainly did advise the Committee. 
Expert opinion also condemned 10-ft. boilers. 

Mr. Arthur Howarth, late chairman of the Electricity Committee, 
was next called, and denied all the statements alleged to have been 
made by him, especially with regard to the “corridor” interview, 
at which Mr. Wheatcroft alleged that witness told Mr. Turner it 
would be better for him to keep his tongue still. He was never 
invited by Mr. Thom to spend the week end with him at Blackpool. 
He was pestered by the men being first taken off one job and then 
another, but not by any firm to secure an order. | 

Mr. Turner now ваїй he wished to be represented by counsel, and 
suggested that the question of his dismissal be taken at some future 
date. He suggested the Council acted very improperly in the 
matter of his dismissal. 

After an interval for luncheon, his Honour said he had considered 
the question as to taking the evidence of Mr. Turner as to his dis 
miesal, and said it appeared to him he ought not to inquire into it 
unless there were some new facts put forward, nor ought he to 
inquire into it unless it was relevant to that commission. His 
Honour's view at present was that it was not within the scope of 
that inquiry. Mr. Turner had mentioned Mr. Sutton's name as a 
legal gentlemen whose advice be desired to take. His Honour 
understood Mr. Turner wished to appear by counsel, and after 
thinking the matter over he had come to the conclusion that it 
would be best for Mr. Turner to take Mr. Sutton’s advice. If in 
his opinion there were fresh facts in connection with his dismissal 
that ought to be considered that were not before the Committee 
that reported on the matter, and if Mr. Sutton was also of opinion 
that those facts were relevant to the terms of the inquiry, and if 
within 14 days that opinion was sent in to him, then he would not 
shut it out, bit would hold a special day’s hearing or as many as 
were necessary. Seeing that the matter had been before seven or 
eight gentlemen of the Corporation, his view was very strongly & 
present that it was a thing apart from the inquiry altogether. 

Mr. Wheatcroft next gave evidence on Messrs. W. T. Glover's 
cable contract. He objected that theirs was not the lowest tender, 
and he asserted that Messrs. Lacey, Clirehugh & Billar's report to 
the Committee distinctly favoured Messrs. Glover's as against the 
lowest tender. He asserted that the contract was not carried out 
according to the specification. He had no charge at all to make 
against Messrs. Glover as to their getting the contract. 

His Honour: It is important that that should be understood. 

The witness alleged that the consulting engineers allowed porous 
brick channelling to be used for the cable and not U-shaped stone- 
ware non-porous troughs, as specified in the terms of the contract. 
He also maintained that the best bitumen had not been used, as was 
stipulated. A 

Mr. A. E. Turner, managing engineer to Meesrs. Glovers, said he 
recommended the change of channels because he found in practice 
the earthenware three-way channel was the best. They madea 
special cover for the channels. The consulting engineer had powers 
under the specifications to vary the contact. 

Mr. Hunt complained that Messrs. Galloways bad departed from 
the specifications in supplying the boilers and the fittings. 

Mr. Galloway admitted that Messrs. Galloways, Limited, used by 
inadvertence Harrison’s steel alloy on the valves and mudholes 
instead of Siemens’ steel, but they had altered all the boilers except 
the six in work, and the firm had written guaranteeing to maintain 
and renew all the fittings. 

His Honour said if it was an alteration of the specification asa 
matter of business, they should have called the attention of the 
Committee to the matter. There was no question of fraud at all; 
it was merely a small matter, and there was nothing in it at all 
Mr. Galloway would be excused from further attendance. 

Judge Parry, in closing the inquiry, said he ought to say he was 
satisfied that Mesars. Wheatcroft and Hunt had made their state 
ments in the public interest, but it was also due to say in relation to 
Messrs. Lacey, Clirehugh & Sillar that there was nothing like 
fraud, ill-doing, undue influence, or anything like that made out 
against them. He was prepared to say the same with regard to Sir 
Richard Mottram, though he might have been indiscreet. He 
found aleo that with regard to ex-Councillor Howarth and the 
other persons concerned there wasno evidence on wbich they could 
rightly be charged with fraud, ill-doing, cheating, or anything of 
the kind. He made the statement because he did not wish any 
stigma should rest on those concerned. As to minor questions, the 
Judge intimated he would report at length in due course. Пе 
mentioned that he excluded reference to Mr. Turner, because it 
might be necessary to go further into the dismissal question in case 
it should be advised. 


Brighton.—A L. G. B. inquiry was held ou oth inst. iuto 
the application of the T.C. for sanction to borrow the sum of £5,90) 
for purposes of supplying electrical energy. 
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CORRESPONDENCR, 
Re Mishap at Leeds, 


Permit me to correct а statement made in yout “ Traction 
otes " last week, in which it is stated that the cause of the 
r leaving the track and colliding with the Castleton 
ulway Bridge was due to the inefficient working of the 
akes, 

This is incorrect, as both the hand and emergency brakes 
re found to be in perfect working order when the car was 
laced on the metals. | 
The driver has admitted that he was solely responsible for 
? accident, and states that instead of driving he was 
'koning up his time while descending the grade and did 
t realize the speed the car was travelling at until he was 

the curve, with the result that the car left the metals. 
id he applied the emergency brake the car would have 
ypped directly it had run on to the setts. From evidence 
hand it does not seem that he applied either brake. 


John Burbridge. 


Leeds, June 4th, 1902. 


New Cable Relay. 


The statements made in your leaderette respecting a new 
lay, invented by Mr. Sullivan, are rather remarkable. 

1 should be glad if you would give your readers, if 
ossible, some particulars as to the construction of this 
pstrument, the conditions under which it was tried, the 
ength, together with the copper resistance of the cable 
xperimented upon, and, of all things, the speed attained. 


A Relayer. 
June 9th, 1902. 


(We have as yet no particulars of the construction of Mr. 
Sullivan’s experimental relay. Mr. Sullivan informs us that 
t was tried with Morse signuls and a battery power restricted 
о 12 Leclanché cells. A speed of 20 to 25 words per 
ninute was attained, the messages being recorded on a Morse 
nker, Slips which we have seen are clear and good. The 
Xperiments were made upon a laid cable, having a retardation 
jual to that of 1,000 nauts of a particular and distant cable, 
for use upon which this type of relay was, in the first instance, 
invented by Mr. Sullivan.—Eps. Erec. Rev. ] 


Scientific Cruelty. 


Will you permit me to say in reference to your note to 
Mr. Bailey's letter that the cat in question is stated in your 
report to have been at one period of the experiment “ sub- 
conscious,“ de., partially conscious, and we learn that more 
ether was given. | 

Edward Berdoe. 

London, June 10/A, 1902. 


I am glad to learn, from the footnote below my letter іа 
your last issue, that the cat, the subject of the experiment 
against which I protested, was unconscious until death. I 
certainly read the account to mean that the animal was 
Conscious during part of the time. You argue that, as 
human bein 
pain, neither do animals under those circumstances But 
the cases are not parallel. Ansesthetics are administered to 
human subjects with the object of averting pain; with 
auimals this is not so. The late Mr. Cox, M.R.C.V.S., 
Who, being a veterinary surgeon, was better fitted than any 
Vivisector or other scientist to judge of the effect of 
anesthetics upon animals, said thattoassert that animals under 
chloroform or ether were therefore av:esthetised for any length 
ol time was to be either frightfully mendacious or grossly 
‘gnorant.” Mr. Sutcliffe Hurndall, M. R. C. V. S., in his 
recent Presidential Address, said: Among the general 
Public the majority are under the impression that 
these so-called physiological experiments are conducted 
Under the influence of anæsthetics, and that the subjects are 
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rendered insensible to pain; this, however, is not the case, 
nnd І am informed that a large proportion—considerably 
more than half—of the licenses dispense with an:esthetics 
entirely. . . . . It cannot be otherwise, as, in the majority 
of experiments, the object of the vivisector would be defeated 
were the subject insensible. . . . . The phenomena of pain 
are absolutely essential to any practical issue, and even 
though it were practicable to conduct, experiments under the 
influence of anwsthetics, it must be borne in mind that, as 
many of these experiments require time running sometimes 
into weeks, and even months, the animal would be only 
saved the actual pain of the operation itself to awake from 
sleep and experience prolonged agony and torment.” 

You, Sir, advocate vivisection, claiming, as the result of 
the cruel practice, bencfit to mankind. That is, surely, a 
strange argument in favour of what is cruel, and, there- 
fore, distinctly wrong. The plea of expediency is never 
accepted by magistrates in condonation of cruelty to animals 
or of any other wrong doing. You are doubtless aware that the 
utility of vivisection has been, and is, hotly disputed and 
flatly denied by very many medical men, both past and 
present, stating, in the plainest language, that vivisection is 
useless, misleading, and dangerous; and we know that, in 
spite of all the “ scientific research," and the holocausts of 
victims sacrificed to this debased form of so-called science, 
disease, far from diminishing, has enormously increased. 

Results, useful or otherwise, should not, however, be con- 
sidered. Vivisection —the torture of animals—is gross 
cruelty to defenceless creatures; it is therefore a great 
wrong—a crime, No excuse can possibly make wrong right; 
no arguments advanccd in its favour can ever justify the 
crime of vivisection, 

C. A. M. Bailey. 

Guildford, June 10%, 1902. 


I quite agree with Mr. Bailey in protesting against the 
awful suffering inflicted on animals in the name of science. 
I am afraid that the consoling statement you make that the 
animal operated upon never recovered consciousness, even 
if true in the particular case to which reference is made, is 
also fur from true in many others. I have never heard of 
results obtained by vivisection that are at all commensurate 
with the torture inflicted. You speak of the practice as 
having resulted in ‘countless blessings to mankind,” but 
perhaps you would enlighten me by being a little more 
definite. Will you be good enough to cite, say, half a dozen 
instances (I will not ask for a countless list), in which 
results, beneficial to humanity, have been obtained by this 
revolting form of experiment ? 

A. R. C. Sc. 


[We do not propose to enter into controversy with our 
correspondents with a view to convincing them ; this is not 
the place to engage in such a profitless task, and no good 
purpose would be served by prolonging a discussion which 
is totally unsuited to our pages. The article in question 
dealt with the effect of electric waves on the human brain, a 
subject which is of undoubted scientific interest; the 
morality of vivisection is a side-issue, with which we are 
not specially concerned. We have allowed Mr. Bailey to 
reply to our comment on his first letter, and the corre- 
spondence must now cease.— EDS. Erec. REV.) 


Electrically-driven Feed Pumps. 


With reference to the recent correspondence in your 
columns re electrically-driven feed pumps, you were good 
enough to insert some figures with regard to the efficiency of 
the patent Hatfield" pumps which we supplied to tlie 
Bristol Corporation. These pumps were of large capacity, 
being capable of delivering 100 gallons per minute. We 
have now obtained some independent figures with regard to 
quite a small pump of the same type, and as the efficiency 
of auxiliary plant is now being seriously considered, we think 
possibly the figures may interest your readers, 

The pump in question is capable of delivering 8:42 gallons 
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per minute against a pressure of 135 lbs. per sq. in., and 
when doing this work, the motor driving this pump takes 
5:5 amperes at 103 volts, The pump is belt driven, and 
assuming, therefore, the efficiency of the motor and belt to 
Бе RO per cent , the efficiency of this small pump works out 
at nearly 60 per cent , and the efficiency of the whole plant 
close on 50 per cent. 

We think that for such a small pump and motor this is 
an extremely good result, and speaks well for the economy 
of electrically-driven pumps when preperly designed with a 
view to being driven from an electric motor. 


Merryweather & Sons, Limited. 


| 


Water Softening. 


Regarding the remarks upon water softening in your last 
issue, it is well for us always to bear in mind the fact that 
boilers and economisers are for steam raising purposes, and 
should not be used for chemical operations. 

Means may be provided by some cconomiser makers for 
scraping the inside of the tubes, and so removing the scale, 
but why allow it to get there at all ? 

I am at one with Mr. Boby when he says that cach case 
requires to be considered separately, and upon its own merita. 
This is à most important fact that is not appreciated as it 
ought to be. 

While readily admitting that the hot process of water 
softening for boiler feed purposes, under certain circum- 
stances, has advantages over the cold process, I cannot 
appreciate the application of the hot process for softening 
cooling water, Surely Mr. Boby would have done better to 
apply the cold process for the cooling water, and drawn the 
“ make-up " from the soft cooling water, passing it along 
us the rest of the feed water through a suitable feed water 

eater. 


William Paterson. 
Glasgow. 


Edison's Battery. 


Referring to Mr. Hibbert's very able article on ** Edison’s 
Battery," there is one slight error which I should fcel 
obliged if you will correct, namely, The British Electro- 
mobile Company used one of the ‘A BC’ (Oppermann) 
batteries in one of their carriages.” As this is likely to 
cause some confusion, I wish to point out that in all the long- 
distance runs which have been made with the * ABC" 
battery, only Oppermann electric vehicles" have been 
used. 

Per C. Oppermann, 
C. A. 


Mr. Hibbert was not responsible for the passage to which 
Mr. Oppermann draws attention. That was interpolated by 
ourselves on the authority of numerous published statements 
which were appearing at the time. — Es. Екс, REV.) 


Nork.— Several letters have been received too late for 
insertion in this issue. 


REVIEW. 


The Electric Ате. By HERTHA Ayrton, Member of the 
Institution of Electrical Engineers. London: The Zlec- 
frican Printing and Publishing Company. 

Those who have followed the subject of the electric are in 
the numerous papers of the lust 20 years, will be glad that 
Mrs. Ayrton has now published an account of her own investi- 
gations in a complete form. The character of her observa- 
tions, and the conclusions she drew from them, are well 
known from articles in the Press, and papers read before the 
Institution of Electrical Engincers, the British Association, 
and the Royal Society; and it is s:tisfactory to read in 
consecutive form the long argument of which one remembers 
many steps. 

The subject of the book ir eludes only the direct-current 
open arc. Some experiments on enclosed arcs, described in 
the 10th chapter, were tried only for the purpose of eluci- 
dating the cause of hissing in open arca, and the alternating- 
current arc is not referred to at all. Within these limits, 
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Mrs. Ayrton has done her work very completely, and the 
book must for the present be recognised as the principal 
authority on this part of the subject. 

To many readers the most interesting part of the work 
will be the chapter, ** A Short History of the Arc," which 
consists of notes of early observations of the phenomenon. 
Most of us kuow that the arc had been observed, and its 
name applied at the very beginning of the last century, bat 
it is surprising to find that as early as 1821 it was recognised 
to consist in an atmosphere of sublimed carbon. This 
chapter concludes with a list of published papers on the 
subject from one by Sir Humphrey Davy in 1801, to those 
of Blondel and Fleming in 1897—8. 

The most completely satisfactory part of the book is the 
account of the investigations which led to the formolation 
of the law for normal arcs, v = (a + bD + (e + dl) x! 
where v, A are the potential difference between, and the 
current along, the carbons, a, 6, c,d, depend upon the 
quality and size of the carbons, and / is the perpendicular 
distance between the cone and the plane of the crater's 
mouth. The establishment of this formula by a long series 
of concordant observations was evidently a most important 
Step, and cleared the ground for further investigation. 


"What are the physical significations of a, b, c, d ? and how 


із the somewhat arbitrary definition of / to be improved’ 
Might not the formula be elucidated by using the mean 
distance between the cone and crater surfaces, as the linear 
measure of the arc? The well-known diagram illustrating 
the action of the regulating resistances in determining the 
stability of arcs of different lengths, is a striking example of 
the use of plotted observations. No other equally striking 
occurs to us, and we should be glad to see Mrs. Ayrton's 
name permanently connected with her diagram as that of 
the late Prof. Tait with the thermo-electric diagram. 

The chapters on the power and light efficiencies of the arc 
are very valuable, and may prove suggestive to mannfac- 
turers of arc lamps and carbons. The problems are formally 
solved, but full solutions depend upon the qualities of parti- 
cular carbons; and new kinds of cores or additions of 
metallic salts may affect the resultsin unforeseen ways. The 
recent introduction of flaming carbons, in the arc of which 
the gaseous envelope is itself luminous, £o that the crater is 
not the only source of light, may change the practical 
problem of arc lighting in several directions. It appears at 
first sight that with flaming carbons Mrs. Ayrton’s main 
conclusion, that of her paper at the Paris Conference of 
1900, would not hold. She here showed clearly that for 
efficiency ordinary open arcs should be burnt as short as роє- 
sible, and with the largest currents that would not hiss. 

The matter of the chapter on the circumstances and 
cause of hissing arcs is due entirely, we believe, to Mre 
Ayrton's own work, and it is not often that an experimenter 
can claim the credit of so complete an investigation. 

The final chapter on the mechanism of the arc, to which 
the reader will naturally tarn with great interest, is in some 
ways the least satisfactory. The view is now generally 
accepted that the space between the ends of the carbons й 
occupied by carbon mist surrounded by a sheath of burning 
carbon gases, and that over the surface of the crater carbon 
is passing from the solid into the gaseous state. ‘The 
grounds for this view are stated clearly and cogently, but 
the argument of much of the chapter is not so lucid. 
Messrs. Frith and Rodgers some years ago described experi- 
ments to the Physical Society showing that an increase cf 
current in the arc might be accompanied by a momentary 
diminution in the difference of potential between the carbons. 
This was interesting, but not astonishing. If water flow? 
through a pipe ending in a freely perforated elastic dia- 
phragm, a small impulsive pressure at the inflow may foran 
instant open the holes in the diaphragm sufficiently to allow 
larger current of water to pass with a smaller loss of pressure 
than before at the diaphragm itself. Mrs. Ayrton explains 
Messrs. Frith and Rodgers’ result by supposing that a smail 
impulsive rush of current through the arc may momentarily 
expand the film of carbon vapour over the surface of the 
crater, at which point the main fall of potential cccurs 
Thisexplanation seems quite satisfactory, and is corroborated 
by an observation by Mr. Duddell of a small interval of time. 
between the increase of current and the fall in the potential 
difference. The joint paper attracted attention at the 
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time through the startling way in which the authore stated 
their conclusions, and drew from Prof. S. P. Thompson a 
sensible paper on the use of the words “ resistance” and 
е electromotive force," which had been loosely applied by 
them. | 

The greater part of the present chapter deals with two 
questions. What are the resistance and back E.M.F. of the 
arc? What is the bearing on the subject of the results of 
Frith and Rodgers, Ray and Watlington, and Duddell, who 
have all experimented with small alternating currents 
imposed on the direct current arc? We take Mrs. Ayrton’s 
answer to the second question to be that the arc is extra- 
ordinarily mobile and responds so quickly to changes in 
current that we cannot treat the body of conducting 
vapour and gas as being identical when the current is and 
is not pulsating, at least for the frequencies hitherto 
employed ; and that the results of experiments in the 
latter case cannot be used to determine the resistance in the 
former. The first question, viz., of the resistance and back 
E.M.F. of the arc is confused by the mode of statement, as 
there is no clear explanation of the distinction between the 
two modes of the conversion of energy, and the argument on 
page 399 seems to be pure assumption. The considerable 
fall of potential near the surface of the crater has been 
usually called a back E.M.F. Mrs. Ayrton believes it to be 
due to the passage of the current through a film of carbon 
vapour, whose area expands or contracts so as always to be 
proportional to the current, and that the conversion of 
energy and corresponding fall of potential takes place in the 
body of the film, and not at the surface of the crater where 
the sublimation of carbon occurs. She considers the mode 
in which energy is converted to be analogous to that by 
resistance in the body of an electrolyte, not to that by 
electrolysis, at the surface of the electrodes. The view 
Seems probable and reasonable enough, in spite of the 
absence of any direct evidence either way; but we think 
it would be more easily grasped if it were not stated in 
terms of a word “ resistance,’ whose meaning in this 
connection is ill defined. 

We can heartily recommend Mrs. Ayrtor's book as a 
record of conscientious and painstaking, and occasionally 
brilliant, work. 


BUSINESS NOTES. 


Armorduct.—Mr. Fred. Bathurst, cf the Armorduct 
Improved Electric Conduit Co., of 3, Oxford Court, E.C., reports 
encouraging progress in respect to the development of this im- 

roved electric conduit. In order to better cater for country cus- 
omers, the company is arranging local agents and stock depóts in 
the larger towns and electrical districts. Mes:rs. J. and A. Ander- 
son, of 62, Robertson Street, Glasgow, have becn appointed agents 
for Glasgow and district, and Messrs. Atkinson, Schmahl & Co, of 
5, St. Nicholas Buildings, Newcastle-on-Tyne, will take care of this 
other important northern district, and they already have a com- 
prehensive stock on hand. The A. I. E. C. Co. invite inquiries from 
electrical firms not actually contractors as to agency in other 
districts. 

Books Received.—“ Transactions of the North-East 


Coast Institution of Engineers and Shipbuilders”; session 1901—2. 
Vol. xviii., part 4. London and Newcastle: Andrew Reid & Co., 
1902 


"L'Electricité déduite de l'Expérience et ramenée au principe 
destraraux virtuels," by M. E. Carvallo. Paris: C. Naud. 

“Report of the Royal Commission Appointed to Inquire and 
Report on the Working of the Coal Mines of New Zealand, 1901." 


Coronation Illuminations.—4A simple modification of 
an ordinary incandescent lamp has been devised by Mr. W. Barker, 
of 1, Derby Street, Preston, by means of which it can be adapted 
for stringing on wires for illuminations at a trifling expense, 
without requiring any holder, and can afterwards be restored to its 
previous condition. There seems to be no limit to the stock of 
ingenuity available iu this class of work. 


Electric Fans. — Messrs. Johnson & Phillips are 
circulating particulars of electric desk fans, this being a new branch 
of manufacture with the firm. Prices and details of 12 in. desk 
fans are given. The chief points kept in view in the designand 
construction of these fans have been efliciency, durability and 
artistic appearance. 


Switzerland,— According to a report from Munich, the 
Aluminium Industrie Gesellschaft, of Neuhausen, Switzerland, has 
secured an option of a new process for the electrolytical production 
of steel direct from iron ore. 
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Electrical Wares Exported. 


Wen ExDing Joner 11TH, 1801. | WEBE ENDING JUNE 101TH, 1902. 


Adelaide... vs .. Value £71 Amsterdam .. ee Value £175 
РХ Telcg. wire .. .. 2,200 Auckland sė v ee (021 
Alexandria.. vá zs T 48 Bangkok  .. aa id . . 131 
» Teleg. wire T 49 Barcelona. - 5% T 91 
Amsterdam ee a : 80 = Boca. Teleg. poles PN on 84 
Archangel .. si is .. X9 | Bombay - Tm РЕ 227 
Bombay .. .. T „% 315 Brisbane vs Ss T 53 
si Teleg. cable .. б» 83 Buenos Ayres. Teleg. mat. 837 
Bremen  .. 20 Calcutta .. 616 


Buenos Ayres. Teleg. apprts. М 211 - Teleg. cable . 200 
Teleg. wire .. 240 Cape Town .. zs T ee 80 


9 
Ca'cutta Е) ds .. 1,060 Channel Islands .. M . 150 
Я Teleg. mat. .. 2 2 22 Coatzacoalcos T = an 13 
Callao. Teleg. wire .. 46 Colombo  .. * > e 119 
Cape Town.. s „> .. 1.650 Copenhagen. Teleg. wire Us 63 
Teleg. mat. . 1,807 Durban e ee Sts 931 


Christiania. Teleg. wire s 100 East London T 55 Б 441 


Colomba .. is " .. 109 Fremantle p: ЖА - 41 
Copenhagen. Teleg. mat. .. 156 T Teleg. mat... . 113 
Durban 24 AS aa . 946 | Liban.. “a T ex .. 112 
$i Teleg.cable .. .. 128 Melbourne. T €x . 170 
East London vs (c^ uw 73 | ʻi Teleg. wire.. . . 1,845 
" Teleg. mat. 1,127 | Perth.. " ага . . 1,216 
Fremantle .. oe 12 Port Elizabeth 402 


, Rangoon. Teleg. cable M . 245 


Gibraltar és 5% T 1b Rotterdam 
Т Elecl.instruments.. 700 Bt. Petersburg А xs . 950 
Hobart. Teleph.cable.. . 730 ES Teleg. mat... 79 
Hong Kong.. E $a ss 13 . Santa Cruz “з Ns M 41 
P Teleg. apparatus. 23 ' Santos р ae js .. 498 
Malta ^ se is „% 1382 ‘a Teleg. mat. ae T 96 
Mauritius .. gë a ae 20 Shanghai ; “% sec 172 
Melbourne .. ar єз ae 22 Sydney T. s 8 .. 895 
» Teleg. cable .. 1,808 Teneriffe... - m 59 60 
n Telephones.. sa 47 Trieste T" sd x „ 127 
Montreal .. жез Lua .. 100 Wellington. wer Mis .. 270 


40 Yokohama .. es E» ова 27 


Nagasaki .. xi 
Zanzibar  .. es бэ °® 24 


Penang. Teleg. mat. .. oe 40 

Port Elizabeth. Teleg. mat... 217 
Rangoon es ee ee ee | 
Rosario. Teleg. mat. „ 380 
Rotterdam. Teleg. mat. oe 591 
St. Petersburg. Teleg. mat. 500 : 


Shanghai .. 160 
Bingapore .. vx za ae 42 ' 
з Teleg. apparatus .. 407 


is Teleg. mat. .. sa 41 
Stockholm. Teleg. wire.. . 715 
Bydney € РА Ws. we | 
Wellington. Telephones .. 1.650 
Yokohams .. ae sè ar 


Yokosaka .. $a Vs . . 2,578 
” Teleg. cables .. 8,754 
Total .. 426.640 Total ee £11,062 


i 
Foreign Goods Transhipped. 
Bombay. Elec. fans Value £148 Channel Islands. Elec. cable 
| Value £105 
Sydney. Elec. lamps es 15 
Total .. .. £180 


Catalogues and Lists,—We have received from the 
Sandycroft Foundry Company, Limited, of Chester, a copy of their 
new and revised catalogue of dynamos, motors, &c. The works 
have been lately equipped with the most modern macbinery and tools, 
placing the company іп a favourable position for giving low quota- 
tions consistent with first-class workmansbip and material. Their 
long and varied experience in the design and manufacture of mining 
plants, combined with the manufacture of electrical machinery 
under one roof, and in the same shop, should give opportunities of 
carrying out this class of work with economy and efliciency. A 
specification of protected and enclosed dynamos and motors, with 
some useful drawipgs and pictures, also details as to dimensions, are 
included. The company's machines are stated to be largely used in 
mines and collieries, and for this reason they have bcen designed 
on very liberal linee, both electrically ard mechanically, and will 
give their specified outputs continuously with a low rise of t n:- 
perature, and with the minimum of attention. They may bc either 
shunt, series, or compound-wound, to suit tke work they are 
required to perform. Machines up to size 21 B are built to stock, 
and nearly completed. "The protected and enclosed type machines 
are of a new design, which, while protecting the armatures and 
fields from mechanical damage, leave the commutators easily acces- 
sible. The casings of these machines are symmetrical, the same 
covers being used at commutator and pulley ends; this gives the 
machines an extremely neat and pleasing appearance. The same 
castings are used for both the protected and the enclosed machines, 
the enclosing being effected by means of covers completely closing 
the apertures in the end castings; they are then practically gas and 
water tight. Particular attention has been paid in the designs to 
making the commutation thoroughly satisfactory, with the resu‘t 
that the brushes can be fixed and the lead kept constant with vary- 
ing loads. 

From the B.T.H. Co., Limited, we have received a copy of 
pamphlet No. 125 describing and illustrating the GE 67 traction 
motor; also & printed index to pamphlets they have issued up to 
May 15th, 1902, and a new list of the B.T.H.-Edison incandescent 
lamp. 

Pd list of reflectors, celluloid balls, Juminous flowers, &c., has 
been sent to us by Mr. Henri Bean, of 220, Rue St. Denis, Paris. 
The designs are elaborate and striking. 

Messrs. Nalder Bros. & Thompson, Limited, of Queen Street, 
E.C., have sent us a copy of Sec. 1 of their new catalogue. It 
illustrates, prices, and gives other details respecting soft iron sole- 
noid instruments, electrostatic voltmeters, nccumulator cut-outs, &e. 
The company will shortly be bringing out three other sections, aud 
these will deal (Sec. 2) with moving coil ammeters and voltmeters ; 
(Sec. 3) recording instruments; and (Sec. 4) the firm’s manufactures 
in automatic switches and circuit breakers, 
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Mess, Rhodes & Webster, of the City Electrical Works, gun“ 
bridge Road, Brad ford, have sent us à GeSctiptive bulletin No. 51, 


and price list of their R.E. type enclosed and semi-enclored 


motors. We understand that these motors aré the resült of many 
years’ experience of dynamo and motor desigo, and are up to date 
in every respect. The rystem of manufacture is thoroughly modern; 
and on the soundest principle; all parts are made separately to 
stock in quantities, and are, therefore, interchangeable. The firm's 
works are fully equipped with labour-raving toole,and tbe motors 
are entirely English made. The lists before us give full details, 
and a number of capital illustrations of the motors. 

The third edition of their "S" list has been issued by Meesrs. 
O. Berend & Co. It is a trade price list divided off into several 
acctional parts, ia which many illastrations, much matter of a 
descriptive nature, and prices are given of switches, cut-outs, 
resistances, automatic cut-outs and regulators, switchboards, and 
all accessories for clectric light and power installations. 
The offices, showrooms and warehouse are at Dunedin House, 
Basinghall Avenue, Е.С. 

Messrs. Field, Mallett & Co., Limited, of 38, Minciog Lane, E.C., 
have sent из several lista of their“ Mallett ” steam separator, and the 
Hyde duplex vertical boiler, made by Tinker, Shenton & Co, of 
Hyde. Messrs. Field, Mallett are sole agents for these boilers, and 
also for the following:—Shillingford Engineering Company, 
Limited, Cheltenham, “ Trusty oil and gas engines; Carbrook Steel 
Works, Limited, Sheffield, steel forgings and rolled steel shafting ; 


Portland Bolt and Nut Company, Limited, Birmingham, bolts, nuts 


and rivets. 


Aston Fans,—Messrs. Veritys, Limited, of Manchester, 
have issued a new circular (No. 43) in which their “ Aston " electric 
fans are particularised. These are shown with prices for 15 in. to 
60 ір. diameter with open or box blades. They are of the propellor 
ventilating type, and silent running, selection of speed, efficiency, 
conttruction, invertibility, and the motor details are the six heads 
under which special features are claimed. It is claimed that a large 
volume cf air is moved by the “Aston” fan for a small con- 
sumption of energy. The fans and frames are very substantially 
built. The Aston Lundell is a most compact type of 
motor and most suitable for fan driving. 
show the motor separated from the fan, and also the component 
parts of which the motor is built up. ТЬе fan blades, except in the 
larger sizes, are of brase, polished and lacquered. The motors and 
frames are enamelled slate colour. Thrust discs are provided, and 
the lubricatiog arrangements are such that any fan can be used 
- either for horizontal or vertical discharge, the motor in the latter 
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case being placed below the fan. Our illustration shows the motor 
used for horizontal discharge. Every fan before leaving the works 
is run horizontally for the first period of test, and vertically during 
the remaining period. Taere is claimed to be an absence of 
straggling connection wires in these motors. ТЕе brushes are carbon 
of square section. This means that they do not require to be con- 
tinually reset аз copper bru-hes do, and being square they cannot 
turn round in their holders and thus produce rattling and noise. No 
brush rockers are used, but the holes through which pass the four 
bolts attaching the commutator bracket to the shell are slotted. 


Illustrations in the list- 


This allows thë tommutatot bfacket, together with the brushes, td 
Be türnod round dud set for sparkless running. Details of starters 
and speed fegulators, output and input of fans; and useful tabulated 
Shipping weights and sizes of fans are given in the list. Pressure 
blowers for forced draught as made for a number of British battle- 
ships are also shown. 


Machine Tools,—We have received from the Industrial 
Press of New York a copy of Section A of the Mechanical Inder; 
comprising machine tools, metal working machinery and accessories, 
machinists’ small tools, &c. We understand that the complete 
index will be an encyclopedia and list of manufacturers ia the 
United States of mechanical appliances and tools operated by 
steam, electricity, water, air, hand or foot power, carefully arranged 
under sub-heading3 for quick reference. The price of Section A is 
$1, and the date of issue May, 1902. 


Italy.—A company has lately been formed in Milan, 
Italy, with a capital of £160,000, to establish large works for the 
manufacture of electrically-welded chains. 


What the British Consuls Have to Say.—V ice-Consul 
E. H. Boxer (Bander Abbas, Persia), in a recent report, states that 
the mercantile community of the port of Bunder Abbas consider 
that if the telegraph system of the Persian Gulf could be extended 
to that port, British trade would be greatly benefited thereby. 

Electric light has been introduced into the town of Zint 
(Ionian Islands), the present Mayor—Mr. Macie— Consul Blakeney 
remarks, being a very energetic person. 

Consul-General St. John, reporting on the trade of Peru for the 
year 1901, states that the town of Lima is now entirely lighted by 
electricity, and electric light is extensively used in private houses 
in Lima, being supplied by three companies. The town of Arequipa 
is also lighted tə a considerable extent by electricity, and companies 
are being formed for lighting Callao, Trujillo, and Chiclayo by 
electricity. Electrical plant is said to be imported chiefly from the 
United States, but notwithstanding the initial advantages possessed 
by the United States in the matter of electrical plant, Mr. St. John 
thinks it is a branch of industry which fully deserves close 
attention on the part of British manufacturers, a3 the demand for 
electrical plant throughout South America, where there is во much 
water-power, must, he is of opinion, eventually become enormous. 
British machinery of that class, he states, is barely mentioned in 
Peru, while German dynamos and motors have been tried, but 
although well finished, they are looked upon as being too com- 
plicated. It is also highly probable, Mr. St. John believes, that a 
demand for power transmission lines for various purposes must 
arise sooner or later, as the natural configuration of the ground in 
Peru can be turned to account for the development of immense 
power, at comparatively little cost. | 

Telephonic networks, Mr. St. John states, exist іа the depart- 
ments of Lima, Piura, La Libertad, Arequipa and Ica. The total 
length of the wires is said to be probably over 3,000 miles. More 
over, a number of applications for further authorisations to put up 
new installations have been made lately. Most of the telephonic 
appliances are now imported from Sweden, only very small orders 
having been placed in the United Kingdom on the ground that the 
iastruments and appliances made by British manufacturers are 
quite unsuitable for use ia Peru. Inasmuch as the demand for 
telephonic apparatus must, in the near future, become very large in 
South America, Mr. St. John thinks this branch of industry may 
be deserving of more attention than it appears to receive at present 
in the United Kingdom. 

Vize-Consul Reid reports that an electric light company has been 
formed for the purpose of lighting Trujillo (Peru). The company 
is said to have made the necessary contracts with the firm of 
Siemens & Halske, of Berlin, to supply and erect the machinery 
aud lighting apparatus. The motive power is to be obtained from 
a waterfall on the River Moche, near the village of Poroto, about 21 
miles from Trujillo. The waterfall, which is 180 ft., and acting on 
Pelton wheels connected directly with dynamos, is expected to 
generate an electric power of 200 xw., and this power is to be con- 
veyed to Trujillo on the triphase system. The installation, Mr. 


Reid thinks, should be all complete by December this year, when, 


doubtless, there will be some demand for electric appliances. 
During 1901, he states, the Trujillo Telephone Company extended 
their connections to Ouizco, Huamachuco aud Cajabamba, in all 
about 300 miles. Great difficulty is said to have been found at first 
on account of the electric storms which occasionally arise in those 
mountainous districts; now, however, the difficulties have been got 
over, and communication is said to be both safe and constant. What 
was at first regarded with terror, remarks Mr. Reid, is now in con- 
tinual demand, and, besides the convenience, great advantages mus 
accrae to business people from the use of this long-distance tele- 

hone. 
i Oaly electrical machinery and apparatus, remarks Consul-General 
Murray, in his report on the iron trade of Poland and Lithuanis for 
the year 1901, will have for some time to ba bought abroad. Steam 
engiaes, boilers, machinery, all iron necessary for building purposes, 
such as girders, &c., can be supplied by works in Russia, and it is, 
he thinks, certain that the import of iron will decrease continually. 
Referring t» the public works of the Warsaw Consular district, Mr. 
Murray states that a concession for the electric lighting of the town 
was granted to Messrs. Schuckert & Co., of Nurnberg, who, how- 
ever, have not yet started buildiag the plant. Of certain improve- 
ments on the Government railway lines, which it was proposed to 
effect last year, only very few were carried out, as the Government 
did nct assiga the money for the purpose. The erection of electric 

lant on ditterent stations, for example, was effected only in a few 
instances, and the construction of new lines was completely aben- 
doned. The Csenstochowa-Herby line, which is to be worked with 
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electric traction, Mr. Murray reporte, is nearing completion, so that 
traffic is likely to begin in the autumn of this year (1902). 

Electric hoists are to be erected on a new deep water landing 
pier, which the Portuguese Goverr ment propose to construct at the 
port of Lourenço Marques. The pier as projected, Captain Fritz 
Crowe, R.N., his Majesty's Consul-General at Lourenço Marques, 
reports, will be situated between the small C.F.L M. Railway pier 
and the Custom House, and merchandise will be discharged by tbe 
electric hoists direct from the vessels to the platforms of the large 
warehouses, which are to be provided with the recersary sliding 
doors to facilitate as much as possible the entrance and exit of 
goods. 

The Telegraph system of Lcurer. сә Marques, Captain Fritz Crowe 
states, remains much tbe same. The landline to Pretoria is in good 
working order, and the cable system of the Eastern Telegraph 
Company has tbroughout the ycar 1901 rendered excellent service. 
That, unfortunately, hon сует, Бе s'atcs is not the case with the 
landline to Inhambane and Gazaland, which in the rainy season 
and at other times is constantly out of order. Reporting on the 
trade of Tete aud district fcr the year 1901, Vice-Consul H. R. 
Wallis states that Tete is in direct communication with British 
Central Africa and Europe by means of tle African Trans- Con- 
tinental Company’s telegraph line, and with the East Coast by 
means of another service over the Portuguese Government line ; the 
latter, Lowever, being carried on wooden poles and consequently 
subject to the ravages of insects, is only available at intervals for 
communication. An extersion of this service, Mr. Wallis states, is 
being made to Zumbo, the most westerly town in Portuguese 
territory. 

Sir W. F. Haynes Smith, in bis report on the telegraphs in the 
Island of Cyprus for tke усаг 1900-1801, states that the Eastern 
Telegraph Company, Limited, maintains a cable from Egypt to 
Cyprus, and landlines connecting tke віх principal towrs of tke 
island and tke Trocdos Government. quarters. The Imperial Otto- 
man Telegraph Acministratior, he states, bas aleo a cable to the 
coast of Aria Minor, but it has nct been in workirg order for tome 
time. 

Reporting on the trade cf the Consular district of Calais for the 
year 1901, Consul Payton remarks tbat on account of the glut cf the 
fruit and vegetable traffic at Bculogne in previous years, it was 
decided in the spring cf 1901 to divert the traffic to tke Calais— 
Dover rcute so that advantage might be taken cf, among othe” 
things, the greater facilities for loading by electric and hydraulic 
cranes. In connection with the passengers service, he was given to 
understand that electric cranes were to be ccmpleted carly in the 
year, both at Dover and Calais, for direct transfer of luggage 
between train and toat, whereby it was estimated that 20 minu'es 
would be saved cn the journey between London avd Paris. But, 
be remarke, the great desideratum is a system by which the wkole 
truck-load can be bodily transferred from train to beat. Referrirg 
to the mail and passenger service between Calais and Dover, Corsul 
Payton states that an inttrument of the megapbone type, by a 
Belgium inventor, has recently keen fitted up experimentally on 
two cf the British mail bcats for the mere perfect reccrding cf tle 
distance and direction of sourcs «f fog-horn ard cther tignals, 
while the French bcats arc provided with powerful electric pro- 
. jectors, sending forth a long ard wice band of light in any desircd 


direction, with а tystem of luminous signals fcr optic telegrapby. ` 


The producticn of submaiice cables in the Calais Consular district, 
Mr. Payton reporte, received a check last year cwirg to a fire at tke 
Calais works, but not withstanc ing tbat, 1,CCO rautical miles cf cabie 
were maLufacturcd in three months for the French Governmert. 


Dissolutions and Liquidations.— A meeting of the 


Electrical Transmission Company, Limited, will be held at 7, East 


India Avenue, E.C., on July 15th to hearan account of tbe winding- 
up from the liquidator, Mr. A. R. Clarke. 

Messrs. C. J. Cooper, S. W. Ccoper, and J. E. Wilkins (Cecil 
Cooper & Co., electrical engineers, 14, Gloucester Road, South 
Kensington), have dissolved partnership. Debts, &:., will be 
attended to by the Messrs. Cooper, who will continue tke business 
under the old style. 


Trolley Standards and Heads. — Messre. Brecknell, 
Munro & Rogers, electrical and mechanical engineers and founders, 
of Thriseell Street, Bristol, are manufacturing trolley standards 
such as are now being used on electric cars in London, Devonport, 
Sunderland, Yarmouth, Southend, Poole and Bristol, ard a number 
of other places. Those used at Devonport, Yarmouth and Southend 


were supplied in connection with the Brush Electrical Engineering 


Company's equipment. They are also supplying a very light weigLt 
trolley head, in which both the wheel pin and swivelling bearing 
are automatically lubricated from a reservoir formed in the whecl. 


ELECTRIC LIGHT AND POWER NOTES. 


Aston.—A  L.G.B. inquiry was held last week re the 
Council's proposed loan of £52,436 for electric lighting. The 
. Council hàs had numerous applications from manufacturers asking 
when they would be able to be supplied with electrical energy, and 
all pressing on tbe Council the necessity for making such a 
provision. | 

Blackburn.— The report of the seventh year's working 
of the electricity undertaking shows total receipts for the year 


£20,738, expenditure £13,808, interest and sinking fund charges 
£8,244; loss for the year, £1,052 138. 11а. The generating costs 


have been reduced from 1:32d. per unit last year to 101d, and tte 
total coste, including management and distribution to the consumers, 
Fave beea reduced from 178d. per unit to 148d. The electrical 
engineer, Mr. A. 8. Giles, states in the report that, with the one 
cxcepticn of coa), all items in the costs compare favourably with 
other e'cctricity works. The reason why the coal bill (£5,970) is 
во high is, that only pait of the steam plant is worked condensing, 
and what vacuum is obtained on a portion of the plant cannot be 
maintaincd for many hours on account of the cooling water rising 
to such a high temperature. Mr. Giles estimates that if condeneiog 
on all the plant had been possible, the saving in the coal bill would 
Fave been over £2,000. In this connection the engineer reiterates 
the urgent necd for additional cooling towers. The deficiency on 
the works up to date is £2,492 4s. 6d. 


Blaenau Festiniog.— The district of Blaenau Festiniog 
bas a large amount of water power running waste, and this in 
the midst of the large quarries giving work to and supporting 
over 23,000 inhabitants of the town and surroundivg villages. 
Close on three years ago, the “ Yale Electric Power Company ” 
was formed for the purpose of utilising and developing this 
water power, and thereby cbeapening the production of slates by 
supplying tke quarries with power for pumping, driving the slate 
mills, hauling and like purpo:es, as well as for lighting; and the 
cnergy was further intended for lighting the public streets and 
Cffices, and for private consumers. Electric power is tupplied at 
about 14. per unit. The Folty and Bowydd quarry, and the 
Llechwadd quarry, bave already taken a supply, and the public and 
private lighting istupplied under an agreement with the Urban 
Council at 4d. per unit for 15 years. The water works and massive 
masonry dam and the main supply station are situated at Dolwen, 
on the River Barlwyd, which runs from the surrounding moun- 
tains Moelwy and Foel Farlwyd. There is also a sub-station 
at Diphwys, Blaenau, where the pressure is reduced from 550 volts 
down to 230 volts forthe purpose of public lighting. The plant at 
Folty and Bowydd quarry, comprises several winding engines of 
from 8 to 150 Н.Р. each, electrically-dsiven pumps, &c. At Llechwadd : 
quarry there is aleo a plant which includes a mill. The dynamon 
and motors supply erergy at 520 volts for power purposcs, and at 
230 volts for lighting. The dynamos have been running for 
the last two years with great tatisfaction, and were supplied 
by the Sandycroft Foundry Company, Limited. There are 
now motors to the extent of 400 н.р. actually connected with the 
mines, and a very large number of glow Jamps, besides the 11 
arc lamps for lighting the street, and two railway stations. 
The batteries which are used during light-load times were sup- 
plied tby the Tudor Accumulator Company. At the opening 
ceremony Lord Newborough was accompanied by a distin- 
guished party, including Hon. C. H. Wynn, Rug Corwen; 
Sir Henry B. Robertson, Pale; Mr. Thomas Jores, M. I. C. E., 
London, Lord Newborough’s agent and engineer to the Oakeley 
quarries, Festiniog; Messrs. Sydney and Frank Taylor, of the 
Sandycroft Foundry Company; Mr. T. P. Osborne Yale, managing 
director of the Yale Electric Power Company, and others. The 
party inspected the plant at the two quarries, and thence 
proceeded down the valley about two miles to the water- 
works and generating station, where his Lordt hip performed 
the ceremony of twitching on the electric supply to the Diphwys 
sub- tation. On reaching Diphwys his Lordehip went throvgh the 
ecremcny of starting the lighting machinery, to which he had 
already switched on the tupply at Dolwen. 

In the evening an tanquet was held at the Qucen's Hotel under 
the presidency of Lord Newkorough, when there were over a hundred 
guests, being managers of ihe quarries in the district, and public 
officials. During the banquet Lord Newborough switched on the 
public arc lamps, and declared the eupply to the public open. 


Blaydon.— At a meeting of the D.C. on 5th inst., a 
letter was received from the owners of tbe Priestman Collieries 
offering to supply the Ccuncil with electricity for 15 Jamps at 
Rowlards Gill, and nine lamps at Barlow, the Council to pay the 
firm £90 for Rowlands Gill and £60 for Parlow, and in the event of 
tke firm being stopped during the next five years from making such 
distribution, the Ccuncil would be required to idemnify the firm to 
the extent of further £90 and £€0 respectively. The сег was 
accepted. 


Bloemfontein.— When tke last mail to hand left, exca- 
vatiors жее being carried on adjoining the electric ligbt generating 
tation, to prepare for the additional plant, which was expected 
daily. 

Bristol.—It has been decided to exterd the water- 
softenirg plant and to carry out other improvements at Temple 
Back, at an estimated cost of £2,915. 

The City Council on Tuesday discussed a report from the Sanitary 
Committee recommending an important extension of street lighting 
by arc lamps. The Council had already agreed to the extensicn as 
a matier-cf principle, and now discussed the details of the scheme. 
The extra lamps proposed number 365, and the additional cost over 
the present gas lighting will amount to £2,783 per annum. The 
lightirg will be, of ccurse, a great improvement on the present gas 
lamps. The discussion chiefly arose on the claims put forward by 
districts not on the lirt that they might be iocluded, but the chair- 
man of the Committee explained that the present scheme was the 
result of a conference with the Electrical Committee, and further 
extensions must be left for the future. The report was adopted. 

The Electrical Committee have put up in College Green and Park 
Street for experimental purposes a number of Bremer Jamps in 
place of the older pattern. Their warm yellow glow has been 
favourably commented upon, and it is thought that the Bremer 
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pattern may have а considerable chance of adoption іп the extended 
scheme of street lighting. The consumption of electricity is said 
to Ъз about half that of the older type of lamps, and the yellow 
light is rather the better of the two. 


Bridgend.—The South Wales Electric Light and Power 
Company on Tuesday commenced erecting a generating station at 
Bridgend. 


Cardiff.—The borough electrical engineer has reported 
to the E.L. Committee that for the year ended March 31st last the 
revenue bas gone up from £11,153 to £15,515, an increase of over 
£4,400. The payments have included £8,255 works cost, £5,692 
interest and repayments, and the surplus balance to the credit of 
the rates is figured at £1,106. 


Colchester.—Colonel Smith, R.E., L.G.B. Inspector, 
held an inquiry at Colchester on the 5th inst. into the application 
of the Corporation for leave to borrow £8,500 for further electric 
light extensions. 


Coventry.—Major C. E. Norton, R.E., conducted an 
L.G.B. inquiry at Coventry on 9th inst. regarding an application by 
the Corporation to borrow £20,485 for additional electric lighting 
plant, and £2,000 for the purchase of motors for letting out on hire. 
The scheme submitted was for replacing the single-phase plant 
with a two-phase plant, and to inorease the standard of the 
generator from 400 xw.jto 600 Kw., to provide a duplicate and 
accessories necessitated by the re-arrangement of feed pipes, filters, 
and so forth. In reply to the inspector, the town clerk said the 
outstanding debt on the old plant was £1,015, whereupon the in- 
spector gave instructions that that amount would have to be deducted 
from the present estimate. With regard to the loan for the purchase 
of motors, it was submitted that there was an increasing demand for 
electric motor power. There had been an unwillingness on the part 
of intending customers to purchase motors, and looking at the 
analogy of the gas undertaking, which hired out gas stoves for the 
purpose of increasing their custom, it was thought it would be a 
usefal thing to hire out motors. Mr. J. Н. Jeckell, Corporation 
electrical engineer, submitted a detailed statement of the proposed 
adoption of the two-phase system, and gave particulars as to the 
cost and advisability of the improvements. 


Cromer.—The Council is to raise a £25,000 electric 
lighting loan. 


Dartmouth.—The Electric Lighting Company has 
undertaken to supply electricity for public lighting by August 15th. 


Dawlish.—Mr. J. A. Purvis, of Sidmouth, stated at a 
U.D.C. meeting that he would be glad to know if the Council 
would be prepared to consider an offer from him for the introduction 
of electric light inthe town. His suggestion was that his friends, 
Messrs. Crompton & Co., Limited, should put up and work a com- 
plete electric light installation at their own cost and risk, giving to 
the Council, if desired, the option of purchasing the undertaking at 
stated periods. The letter was referred to the General Purposes 
Committee. 


Dumfries.—At the monthly meeting of the T.C. on 
Thursday it was agreed by a majority of 16 to 6 to rescind the 
resolution adopted in September, 1900, when the Council resolved 
that they would themselves carry through the electric lighting 
installation and not lease the contract to any company. Judge 
Currie, who made this proposal, said he did so in order that the 
Council might now approach the matter with perfectly free hands. 
Prof. Capper’s report on his visit to Dumfries for the purpose of 
advising as to an electric lighting installation generally bas not yet 
been received. 


Ealing.—The Corporation has decided to apply to the 
L.G.B. for sanction to borrow £7,881 for extending the feeder 
mains. 

Epsom.—A L. G. B. inquiry was held on Tuesday last 
into the application of the U. D. C. to borrow the sum of £10,282 for 
electric lighting purposes. 


Frome.—The Urban Council proposes to apply to the 
L.G.B. for sanction to borrow £16,400 for the purpose of installing 
electric light and power works. 


Germany.—At the commencement of the present year 
the central electric lighting station at Strasburg, Alsace, was 
supplying current to an equivalent of 82,311 (60,186) 16-c.P. incan- 
descent lamps, 1,208 (1,003) arc lamps, and 629 (493) electric 
motors. The figures in brackets represent the quantity being sup- 
plied at the beginning of the preceding year. 


Glasgow.—The following is an approximate estimate of 
the work of the Corporation electricity department for the 
year ending June lst, 1902. The figures are approximate only, but, 
compared with the previous year's deficit of £4,000 odd, they are 
encouraging. The total revenue to date for 1901—1902 is about 
£104,000, compared with £79,449 for the previous year. The total 
units sold are about 9} millions compared with 6# millions in the pre- 
vious year. A great saving in coal has been effected, this year's 
expenses in this item being about £14,000 compared with £19,607 
in last year's report. That this decrease is accounted for by cheaper 
coal is noted by the fact that the quantity of coal consumed remains 
about the eame, viz., 33,500 tons, so that while an increase is indi- 


cated in energy sold, partly due to increased day load, the coal bill 
is actually less on account of economical working at the four gene- 
rating stations at Port Dundas, St. Andrew's Cross, Kelvinside and 
Waterloo Street. It must, of course, be remembered that the late 
Exhibition of 1901 was a good customer during this period. 


Halifax.—The Electricity Committee of the Hebden 
Bridge D.C. are taking steps to proceed at once to supply elec 
tricity to the district, and they have sounded the Halifax Corpora- 
tion as to whether they can make any reduction in the charges 
agreed upon for the supply in bulk in October last. The Halifax 
T.C. on Wednesday last week declined “to vary the terms of 
supply.” The fact is, says our correspondent, it is rather an 
inopportune time for the Hebden Bridge people to ask a favour of 
the Halifax municipality. Recent events have caused much irrita- 
tion at Halifax on the subject of supplying electricity and tramway 
facilities to the Hebden Bridge district. They are being mulcted 
in an expenditure of some £2,000 in having to take up and relay 
the cable from the electricity aub-station at Hebden Bridge to the 
centre of the village because it was not laid in accordance with the 
regulations of the Local Government Board. At last week's 
Council meeting the work was ordered to be done, the minute to 
that effect being cryptically worded as follows: —“ That the elec 
trical engineer be instru to carry out the works necessary to 
bring into immediate use the cable laid to Hebden Bridge.” 

A new apparatus to prevent run-backs is being tested on six of 
the electric tramcarsat Halifax. If it answers satisfactorily, all the 
cats will be fitted with it. | 

The Corporation are experimenting with four “Flame” ас 
lamps at Warde End. It is stated that one of the reasons for the 
EE en is that the current has been changed from alternating to 

ect. 


Hereford.—The Council last week adopted the report of 
the E.L. Committee, which reads as follows :— 


l. Your Committee regret that the resulte for the Jast financial year are not 
so satisfactory as during the preceding 12 months. The profits made in the 
year ending March 25th, 190!, were not only sufficient to pay the interest on 
the capital, but to provide over £700 towards the repayment of capital, leaving 
only £85 to be borne by the rates. In the present year the surplus revenue, after 
providing for the interest on the debt, is only £407 10s. 6d., leaving £392 9s. 6d. to 
be provided out of the rates. 

Your Committee told the Council 12 months ago that they could not anticipate 
to report as favourably in the immediate future as on that occasion, but they 
had hoped to have had to ask for a smaller sum than that mentioned above, bat 
part of the amount is due to exceptional expenditure, part to the rebate made 
to customers under the resolution of the Committee adopted by the Council 
reducing the period of maximum demand from two hours to one, and partly to 
the greater economy of some of the consumers. 

The quantity of current 1 up to the end of 1901 was in excess of that 
supplied in 1900 by nearly 80, units, but the consumption during the frst 
quarter of this year shows a very slight increase over the consumption for the 
corresponding quarter of 1901. This is believed to have been ca principally 
by the remarkably fine bright weather in February. : 

The financial results of the undertaking forthe year ended March 25th, 1909, 
are as follows: 

Total units sold, 95,892, as compared with 86,099 units sold in 1900—1. 

Ol these there were charged at 


Units. £ a4 
64. per unit vie ©» e. 66,749 os 1,664 14 6 
4d. per unit UN НА ee 20,022 vis ie 833 4 0 
8d. per unit en oe ee ee 6,851 ee ee ee ee & 12 9 
2d. per unit oe ee ee ee 2,270 ee m ee ee 18 18 4 
95,592 £2,106 19 1 
Less rebates on correction of consumers’ accounts .. ee á 431 
£2,102 16 6 
Meter rents le с ae ©» a is sd - “+ 91 6 5 
Sundry receipts and portion of premium of apprentice oe 55 10 
£9,258 31i 

Less discounts, being the reduction due to the alteration of the 
period of the maximum demand oe oe e] T oe 139 9 4 
22,133 14 1 

The working expenses for the year, including wages, salaries, oil, 
stores, coal, repairs, taxes, &c., were .. 1,193 01 
Interest ee ee ee ee eo ee se ee ee ee 593 8 6 
2 £1,716 41 
Leaving a proflt towards repayment of the capital of „ „ (£101 


II ford.— The U. D.C. has resolved to borrow from the 
Prudential Assurance Company a further sum of £2,500 for the 
electric light undertaking. 


Italy.—The Prefecture of the Province of Cosenza has 
awarded a concession for a catchment of water on the Cardone of 
200 litres per second destined to drive an electro-hydranlic install 
tion for the purpose of lighting the town of Cosenza. 


Kimberley.—The Town Council recently received an 
intimation from De Beers to the effect that on the latter completiog 
their central power station, they would be in a position to supply 
electric power to the Council at 5d. per unit, and to private 
customers at 6d. At the present time the Council are supplying 
the light themselves, and are just now considering a scheme for 
extension of the work. The proposals were, however, referred to & 
committee. 


Kroonstad.—The Municipality have been authorised to 
borrow £25,000, of which sum £10,000 is to be devoted to electnc 
lighting. 

Russia.— The municipal authorities of Astrakan have 
just invited tenders for the establishment of a central electric light- 


ing station in the town. It is primarily to have a capacity of 150 
arc and 6,000 incandescent lamps. 
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Leatherhead.—The. U.D.C. has transferred its prov. 
order to the Leatherhead and District Electricity Supply Company. 


Leigh.—The annual report of Mr. J. Foster, electrical 
engineer іэ the Corporation, states that the capital expended up to 
date is £17,373. No money bas been spent during the year in 
regard to new extensions except an instalment of £1,000 on the cost 
of the new steam dynamo. The length of mains laid on March 1st 
last was 5 miles 1,625 yards, the number of services laid during the 
year being 49. There are now 128 consumers with 9,403 80 P. 
lamps and 52 motors, 150,610 units being sold, and 438 supplied 
free for a public clock. The maximum load was 140 kw. Mr. 
"Foster continues: "Iu commenting upon the progress made during 
the year, І can only ғау that this is highly satisfactory, being 96 per 
cent. over the previous year. There is a net profit of £80 18s. 5d. 
on the year’s working, as against a loss of £101 10s. 2d. in 1901 and 
a deficit of £586 0s. 8d. in 1900." 


Maritzburg.—Tenders were lately invited for certain 
electrical machinery and fittings for the local public works depart- 
rient yard. 


Monmouth.—The high tension cables have been renewed 
by Messrs. Siemens, and details have been arranged in connection 
with the new plant. 


Motherwel],—The T.C. has decided, owing to the satis- 
factory result of the firtt year's working, to reduce the price per 
unit for illumination purposes from 5d. to 4d., and for power 
up to 500 units from 24d. to 2d.; to consumers of over that 
amount the price wil be reduced to 14d. The total cost of the 
lighting scheme has been £35,156, and the income derived during 
the first year just ended has amounted to £3,036. 


Redditch.—A deputation of ratepayers waited upon the 
Urban Council on June 3rd relative to the noise, vibration and 
emell at the electric light generating station. A petition signed by 
about 100 inhabitants of the district ‘declared that the nuisance 
caused serious damage to property, and one owner threatened 
to apply for an injunction unless the .nuisance was abated. 
The Council promised that the matter should receive prompt 
attention. 


Rhyl.—The U.D.C. has passed a series of resolutions 
authorising the borrowing of £14,640 from the Prudential Assurance 
Company for electric lighting. 


St. Helens,—At the monthly meeting of the T. C., Alder- 
man Beecham, chairman of the Electric Supply and Tramways 
Committee, stated that the profit from the department last year 
was £260 net. 'The number of units sold by the company last year 
was 600,000, which gave a revenue of £6,094. The increase of cur- 
rent sold was 38 per cent., and the increase of receipts 5 per cent. 
The current supplied for lighting had risen from 211,000 units to 
267,000, and the revenue had increased by 30 per cent. The 
increase of revenue from current supplied for motors had been 83 
per cent. The cost of production had been further reduced, being 
г044. per unit. The average price received was 2:12d. per unit. 
'The street lighting had been much improved, and the B.O.T. had 
sanctioned the use of overhead wires to transmit power to works. 


St. Petersburg.—The three electric light companies in 
the Russian capital have recently concluded an arrangement 
whereby all competition with regard to future clients will be 
obviated. Each company will retain its existing customers, but 
will not encroach on the others’ districts. At the commencement 
of the present year, the station of the Société d' Eclairage Electrique 
de St. Petersburg was supplying current to an equivalent of 222,741 
10-с.р. incandescent lamps as compared with 183,790 at the begin- 
ning of the preceding year. 


Southampton.— The L. G. B. have forwarded their formal 
sanction to the borrowing of £32,500 in connection with the pro- 
posed new electricity station on the Western Shore. 


Sunderland.— The Corporation has now been supplying 
electricity for seven years; it was subsidised out of the rates to the 
extent of £2,669 during the first three years, then the undertaking 
commenced to pay, and for the last four years the gross profit has 
been £4,015. Out of this sum there has been repaid to the rates all 
that had been taken from them, and there remains a surplus of 
£1,346 after seven years’ working. This is considered to be very 
satisfactory for a municipal undertaking. The staple industries at 
Sunderland are shipbuilding, engineering, and dock work, and the 
utilisation of electricity, except for lighting purposes, is small. A 
large engineering firm there has, however, applied for electrical 
energy for driving varioug machines, but has offered a very low rate 

unit, at which the committee is quite unable to supply it. The 
rough electrical engineer, Mr. J. F. C. Snell, and the chairman of 
the committee, Alderman Bruce, have been goiug into the question 
of how far the whole of the very extensive shipyards on the Wear 
could be supplied at a low cost, yet profitably. A scheme is being 
formulated for submission to the Committee to carry this into effect, 
which will include the construction of district stations and the 
utilisation, to some extent, of the three-phase system. The present 
output for all purposes is about 2} million units per annum, and 
under the proposed scheme it will be about 43 million units. The 
scheme is based on the assumption that the current can be supplied 
for motor purposes much more cheaply than at present, and when 
the scheme is carried out to its full extent, it will bring about а 
general reduction of cost to all consumers alike. 


Swindon.—The Guardians have decided to light their 
workhouse by electricity, and have engaged an electrical engi- 
neer, of Manchester, to cirry out the work. His estimate for 
laying down plant is £1,897, the annual cost of maintenance being 
£230. This will effect a saving of about £100 a year, as compared 
with the cost of gas. 


Tunbridge Wells,—The Lighting Committee recom- 
mended, and the T.C. has agreed, that application be made to 
the L. d. B. for sanction for an additional loan of £10,000 to be 
borrowed by the Council from time to time as required for electric 
lighting extensions, This is on account of the progress the under- 
taking is making. 


Wakefield. — The electrical engineer has advised the 


Corporation to borrow 455, 000 for extensions to the electricity 
works. The question has been referred to a sub-committee, 


ELECTRIC TRACTION NOTES. 


Barcelona.—At the recent meeting of the Barcelona 
Tramways Company, held in London, Mr. J. B. Concanon told the 
shareholders that during 1901 they carried 33,787,925 passengers, 
an increase of 5,827,000, or 21 per cent. over 1900, that increase 
being carried on an increased mileage of 42 per cent. Mr. Concanon 
said that there was no tramway in Europe with 11 miles of street 
that carried anything like the number of passengers per mile of 
street. The best indication of the company's progress was the 
receipts per mile, and these had increased from 7,°,d. to 72d. For 
the first four months of 1902 the receipts per mile had risen from 
under 7d. for the corresponding period, to a shade over 8d. But 
with that enormous increase in passengers, the receipts bad not 
grown in proportion, owing to the adoption of 4d. fares over some 
portions of the system, with the view of driving omnibus com- 
petition off one of the best lines. This they had succeeded ia 
doing, but the average fare was probably lower than any in the 
United Kingdom, viz, only a shade over jd. per passenger. An 
extension to Bonanova, 14 miles, has been carried out, and is paying 
very handsomely. 


Batley.—A commencement has been made in connection 
with the Corporation's electric tramway scheme, which is being 
carried out with the object of connecting the outlying portions of 
the borough with the centre of the town. The length of the line 
will be about 5 miles, and for a considerable distance at Staincliffe 
the metals will be parallel with the B E.T. Company's line from 
Dewsbury to Heckmondwike and Cleckheaton. There will be a 
single track practically the whole length of the route, but pass-byes 
will be provided at convenient points. At present steam cars run 
between Dewsbury and Gomersal, passing through Batley and 
Birstall. T'his system is to be electrically equipped, and connected 
at Batley with the Corporation’s scheme, aud at Dewsbury with the 
Traction Company’s lines. Satisfactory progress is being made with 
the latter company’s undertaking in the Dewsbury and Ravens- 
thorpe districts, and the laying of cables and erection of standards 
will be commenced at an early date. An agreement has been come 
to between the Dewsbury Corporation and the Traction Company 
for the supply of energy for Dewsbury, Ravensthorpe and Thorahill, 
and it is now reported that terms have been practically arranged 
between the company and the Batley Corporation with respect to 
the supply of energy and running powers over each other's lines. 


Bilston, Willenhall, «е. — The British Electric 
Traction Company are now making considerable progress with the 
construction of the electric tramway in these districts. The line 
from Bilston to the boundary of the Urban Council’s districts has 
been laid and electrically equipped ; whilst the line from Willenhall 
to the boundary of that Council’s district has also been laid, but the 
poles and electrical equipment have yet to be put up. Nothing has 
been done up to the present in order to connect these two populous 
districts with Wolverhampton, though negotiations between the 
company and the Corporation are in progress with the object of re- 
storing communication. It is hoped that in a few weeks' time the 
trams will be running on these lines as well as on that between 
Bilston and the Fighting Cocks on to Sedgley and Dudley. 


Clydebank.—An arrangement has been come to between 
the Corporation of Glasgow and the burgh of Clydebank, whereby 
the former agrees to work the Clydebank Tramways Order fora 
period of 42 years. The cost of the provisional order is given as 
about £1,000. The cars are to be running in about three months’ 
time. 


Doncaster.—On Monday last week the Mayor opened the 
first section of the municipal electric tramways. The section runs 
from Station Road to Balby and Hexthorpe, and other lines will be to 
the Race Course, Bentley, Wheatley, and Hyde Park. The plans 
and estimates for the construction of the various lines, car sheds, 
&c., have been prepared by Mr. W. H. R. Crabtree, the borough 
surveyor, under whose supervision the whole of this portion of the 
work has been carried out, The original estimates for the electrical 
equipment were prepared by Mr. J. N. Shoolbred, as consulting 
engineer. The specifications for the electrical equipment were pre- 
pared by Mr. C. A. L. Prusmann, the then electrical engineer, but now 
ofSwansea. Since he left Mr. Wm. Wyld has had sole charge of the 
work. The Corporation has let nearly every branch of the work by 
contract, but carried out the excavation, concreting and laying of 
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the track by their own workmen, and these have been under the 
supervision of Mr. Tench. The rails are of steel in 60 ft. lengths, 
4 ft. 84 in. gauge, 94 lbs, per yd, centre grooved with diagonal ends, 
coupled at rail ends by fishplates and sole plates, and held in posi- 
tion to cross ties, and holding down plates and bolts, bedded in the 
concrete at 6 ft. invervals. The Grey Friars car shed, built by 
Messrs. H. Arnold & бор, of Doncaster, ів 800 ft. long, and will 
accommodate 20 cars, but only 15 will be required in the early 
stages. The cars and trucks were supplied from Preston by Messere, 
Dick, Kerr & Co. The estimated cost of the undertaking is £77,£00, 
but the actual cost up to date is, of course, considerably less than 
this. The section opened on Monday last week has bcen inspected 
and passed by Major Druitt, of the Board of Trade. 

At the opening proceedings, Councillor Smith, chairman of the 
Tramways Committee, presented a key to the Mayor, ard raid they 
bad met to open the first two routes of their light railway system. 
After referring to the scheme in some detail, he said that all the 
contractors had given the Committee general satisfaction. He 
would also like to say how indebted they felt to their ofticials for 
the cheerful spirit that had characterised them through all their 
work— their town clerk, Mr. Crabtree, and Mr. Wyld, electrical 
engineer, who bad had the responsibility of carrying out the elec- 
trical equipment. 

The Mayor, in declaring the sheds and the tramways open, said he 
hoped the tramways would be a paying concern. 

On the proposition of Alderman J. F. Clark, tecor.ded by Coun- 
cillor Manwaring, the Mayor was thanked fcr bis services. 

Councillor Dowson presented a miniature controller to Councillor 
Smith, the chairman of the Tramways Committee, and spoke very 
highly of his services during the progress of the work. Mrs. Beaton, 
representing Messrs, Dick, Kerr & Co., presented а silver-mounted 
controller to the Mayoress and Mrs. Smith, and the former (Mre. 
Windle) controlled the first car. The three cars, containing the 
members of the Corporation and the invited guests, made a very 
successful run over the prescribed route. The cars were decorated 
with the national colours in honour of the peace declaration. | 

Later, the Mayor entertained a large company to luncheon at the 
Mansion House, and a short toast list was submitted. During the 
afternoon and evening the tramways were open to the public and 
10,553 persons paid for travelling over the two routes. The speed 
allowed by tbe Board of Trade is from 6 to 10 miles an hour, and 


the cars are being run from 5.30 in the morning until 11 o'clock at . 


night. | 


Glasgow.—Although the annual report for the year 
ending May 31st, 1902, is not yet issued, the following figures may 
be taken as pretty accurate, says our correspondent, as they bave been 
obtained from an authoritative source: 


Total 1960—1901. 1991—1902. 
Receipts  .. Vs re is "* £181,872 £612,794 
Passengers .. 132,C00,000 163,600,000 


Miles of track (double) open at end 
of financial year UE DNE 434 524 
Number of cars. ee Tm T B8U 480 
The car-miles run for week ending June 7th, 1802, amounted to 
248,760, compared with 212,768 for the same period in the preceding 
year. The first week's returns of year 1902—3 show an increase of 
£584 compar. d with the same week in 1901— 2, in spite of the fact 
that since June let, 1902, it is possible to travel five 4d. stages, as 
compared with four, for 1d. 

Consequent upon the appointment of Mr. Hamilton to the 
managership of Leeds tramways, Mr. Dalrymple, accountant to the 
department, is promoted to the new post of deputy manager, and 
receives an increase in his salary from £450 to £550;. Mr. L. 
McKinnon, formerly of purchasing staff, is to be traffic superintendent, 
with а salary of £350; Mr. D. T. Liddell to be outside traffic super- 
intendent, with a salary of £300; Mr. W. Clark, the engineer, 
receives an increase from £550 to £600, while Mr. Michael B. Field, 
the chief electrical engineer to the department, is raised from £450 
to £500. 

An arrangement has been come to between the Clydebank 
authorities whereby Glasgow obtains the lease of the tramways in 
that burgh. The County Council has approved of the Corporation 
running the cars along the roads under their jurisdiction between 
Glasgow and Kirkintilloch. The Scotstown extension has now been 
open fora week. 


Hornsey.—The Middlesex C.C. have given the D.C. 
formal notice of intention to proceed with the construction of the 
light railway along Archway Koad and Great North Road after two 
months from June 26th. 


Leigh,—At the last meeting of the Tramways and Elec- 
tricity Committee of the T.C. the Tramways Sub-Committee re- 
ported that at the request of the South Lancashire Tramways 
Company they had had an interview with the directors with respect 
to the construction by the company of further tramways witbin the 
borough, and that the company had undertaken to submit their 
proposals in writing. The borough surveyor presented a report on 
the advantages of a double-track system of tramways, together with 
a statement showing how the financial relations between the Cor- 
poration and the County Council in respect of main and secondary 
roads would be affected by the adoption of («) a single-track 
system; and (b) a double-track system. Consideration of the report 
and statement was deferred. A Sub-Committee reported that they 
had ascertained from a number of consulting engineers the terms 
upon which they would undertake to advise the Council in connec- 
tion with the construction of tramways within the borough and the 
obtaining of the necessary statutory powers therefor. ‘lacy were 
ea to appoint a consulting engineer for the purposes 
named, 


Light Railway Progress.—Sir Francis Hopwood's 
report on the proceedings of the Light Railway Commissioners up 
to the end of last year shows a steady extension of transportation 
facilities under the 1896 Act. During 1901 Mr. Gerald Balfour's 
department confirmed 49 orders and rejected three, whilst 15 were 
passed on to the present year. To December 31st the total number 
of applications to the Commissioners, including amendings, was 
379, of which the Board of Trade confirmed 143. All the applica 
tions did not, of course, go up for confirmation, as Lord Jersey and 
his colleagues rejected 51, and 51 were withdrawn by the promotera. 
The original schemes covered 3,600 miles, and involved about 
£27,360,000, but those finally submitted to Mr. Gerald Balfour 
represented only 1,340 miles, and not quite £8,5£0,800. The 
monetary assistance granted under the statute during the past year 


included 455,850 in free gifte, and £28,000 on loan at 3 or 3} per 


cert. or without interest, but thore sums embody read justments of 
money previously voted. — Financial Times. 


Liverpool.—The construction of the short length of 
electric tramway track which is to form the connecting link 
between the Liverpool electric tramways system and the line of the 
Lancashire Light Railways, at Knotty Ash, is now being vigorously 
proceeded with. The length of route track to be constructed is 
about a mile and oae-third. Tne intention is to have the 
length completed by Coronation Day. The work is accordingly 
being carried on night and day under the direction of Mr. Brodie, 
Liverpool city engineer. The point at which thé new line will 
join the Prescot line at Knotty Ash is elightly over 44 miles from 
the Liverpool Town Hall. 


London.—The  L.C.C. Embankment Tramway pro- 
poral, to which we have referred several times lately, was last 
week before the House of Commons, and after some discussion the 
Bil! was ordered for third reading. A motion was moved by Mr. 
Whitmore to insert a clause providing, "That it sbould not be 
lawful for the Council to construct any tramway touthward of the 
southern boundary of tLe premises No. 6, in the precinct of the 
Savoy, upon the deposited plans,” but the voting was only 106 in 
favour of this new clause, and 176 against. 


Newcastle-on-Tyne.—At the meeting of the City 
Council on the 4th inst., the monthly report of the tramway trafic 
was submitted, and showed that the trams had carried 2,344,705 
passengers; the receipts had been £10,527, or equal to 10:81d. per 
car mile. Mr. W. Cail, the chairman of the Tramways Committee, 
said that the passengers carried equalled 10} times the popula- 
tion, and the average weekly receipts of £2,632 were £176 above 
the returns for the previous week on which he based his last state- 
ment to the Council. 


Northampton.—The Tramways and Electric Light Com- 
mittee has carefully considered the offer of the Northampton 
Electric Light Company to supply current for tramway purposes at 
14d. per unit. The Committee said it would be more advisable for 
the Corporation to erect a generating plant of their own. 


Oldham.—The Tramways Committee have decided to 
give the Oldham, Bury and Rochdale Steam Tramways Company а 
week's notice to cease running in tbe borough. On termination of 
the lease, the Corporation allowed the compauy to run from the 
boundary at Royton to the centre of the town at a weekly rental, 
bat now the surveyor is ready to go on with the work of conversion 
to the electrical system. This is the last section of the old tram- 
ways to be reconstructed. With the exception of one or two routes 
all the sections in the town have been completed, or the work is 
nearing completion. 


St. Helens,—A long list of conditions on which goods 
traffic would be permitted on the tramway lines in St. Helens, 
which are the property of the Corporation and leased to the St. 
Helens Tramways Company, was drawn up at a meeting of the 
Electric Supply and Parliamentary Joint Committees last week. 
The list was adopted at the subsequent monthly meeting of the 
Council The principal conditions are that as regards trafic 
originating or terminating in the borough of St. Helens the 
rates to be charged should not in any case exceed the lowest 
rates for the time being charged for the same class of goods 
on any part of the system of the South Lancashire Electric Trac- 
tion and Power Company; that without the consent of the Cor- 
poration, the cars should not be heavier when fully loaded than 
16 tons,or 3:2 tons on any one wheel The minimum quantity 
entitling the company to electricity at 1d. per unit should be 
1,000,000 unite, the price being 1jd. per unit until that quantity 
had been reached. The company are to reimburse the Corporation 
in respect of the cost of repairs, renewals, maintenance, &c., to the 
extent cither of d. per car-mile or 4d. for each unit used for goods 
traffic, in addition to the scale price fixed for current in the lease 
of 1898 as modified. "There is to be no running of goods traffic on 
Sundays, and the company are to pay proportions of the gross rate 
per ton per mile charged in respect of the goods catried by the com- 
pany or any other company, leaving working arrangements with 
them—during the first five years 24 per cent., during the next five 
years 5 per cent., during the next five years 10 per cent., and during 
the remainder of the lease period 20 per cent. 


(Continued on page 987.) 
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CARDIFF CORPORATION TRAMWAYS. 


(Continued from page 946.) 

THE switchboard is of the standard Ferranti pattern, and 
consists of:—Ten feeder panels each of 600 amperes 
capacity, two return feeder panels each of 1,500 amperes 
capacity, one positive booster panel, one negative ditto, three 
panels for motor-generator and battery, one Board of Trade 
panel, four 300-Kw. generator panels, two 900-Kw. ditto, 
and four panels for controlling the supply of current for 
private and public lighting and power purposes, each of 
these panels having a capacity of 1,000 amperes. 

On the front of the board there is a table standing out 


There is an independent switchboard for controlling the 
works’ lighting. | 22 

In the boiler house there are at present fixed four Lanca- 
shire boilers, 30 ft. x 8 ft., with provision for three more 
of similar size. These three boilers are at present being 
delivered. The boilers were supplied by Messrs. Musgrave 
and Sons, Limited, and are made for a daily working pres- 
sure of 150 lbs. per sq. in. Each boiler has two flues, with 
five cross tubes in each. 

The boiler fittings were supplied by Messra Hopkinson, 
and are of their latest type. 

At the rear end of each boiler there is a superheater of 
the Musgrave type, so arranged that it can easily be re- 
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FERRANTI DIRECT-CURBENT SWITCHBOARD. 


from the board 2 ft. 6 in., upon which the field regulating 
and metor starting switches are placed, the resistances being 
below the board. There are also four panels on the front of 
the table for controlling the works motor-generator, battery 
regulating cells, &c. 

There are two independent sets of main bus bars for con- 
trolling the traction and lighting loads. Each of the bars 
has a section of 6 вд. in. 


All the switches are designed for a current density of 60 


amperes per sq. in. of contact area. 

. Each panel is fitted with an automatic circuit breaker of 
the Ferranti pattern, and the various instruments are of the 
edgewise pattern. The recording instruments were supplied 
by Messrs. Elliott Bros.; the watt-hour meters are of the 
Thomson type. There are three Weston illuminated-dial 
.volumeters at each end of the board for lighting and trac- 


-~ „tion purposes. 


moved for inspection, the steam in the meantime going 
direct to the main steam range. 

At one end of the boiler house there is a Green econo- 
miser consisting of 288 pipes, built into a bye-pass from the 
main flue. The scrapers are driven electrically. 

The mechanical stokers, steel coal bunkers, ash conveyor, 
and elevator were supplied by Messrs. T. and T. Vicars. 
The stokers are of the coking type, and shoots are taken 
to each from the coal bunkers above. The ash conveyor is 
of the screw type, working in a trench in front of the 
boilers and independent of the blow-off trench. The elevator 
is fixed at one end of the boiler house. The general 
arrangement is such that a minimum amount of fuel 
handling is necessary. 

The coal is brought direct from the colliery, and passes 
over the railway siding from the main line. It is weighed 


on a weighbridge at the entrance to the power station site, 
F 
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and the trucks are delivered into the coal bunker building, 
where the coal is either put into the coal bunkers over the 
boilers or into the storage room below, which runs the full 


CENTRE POLES IN CATHEDRAL Roap, 


length of the building, and is connected to the boiler house 
by sliding doors fixed opposite to each boiler. The fuel is 
only used from this store when hand firing is necessary. 

The ashes are withdrawn from the fires, dropped 
through grids in the floor of the boiler house to the con- 
veyor, and delivered into a hopper at one end, when they 
are taken up by the elevator and delivered either into rail- 
way trucks or carts. 

There are two feed pumps at present fixed in the pump 
room, and a third one on order. The pumps were supplied 
by Messrs. G. & J. Weir, of Glasgow, and are of their 
vertical direct-acting type, each capable of delivering 6,000 
gallons of water per hour ata pressure of 160 lbs. per sq. in. 

The whole of the steam, exhaust, injection, and overflow 
pipes, and also the auxiliary and feed pipes, were supplied by 
the Sir Hiram Maxim Electrical and Engineering Company, 
Limited, of London, who have also on order the pipe exten- 
sions for the two large engines and three boilers. This firm 
also supplied the central gangway and switchboard gallery in 
the engine house. 

The steam pipes are made of best wrought-steel, and the 


is also а 7-in. bye-pass to the superheaters, The main pipes 
are coupled up to suitable water separators at each end of 
the boiler house. There is a large expansion bend in the 
centre of the range. 

The main range in the engine room consists of two 14-in, 
pipes, supported by the central gangway. This range is 
coupled up through separators at either end to the boiler 
house range by 14-in. pipes. There are also expansion bends 
and separators in the centre of the engine house range, The 
steam branches to the engines are 6 in. in diameter, 

The whole of the separators are drained through Geipel 
steam traps, delivering into a main drain pipe, which runs 
back to the cooling pond. "The whole of the valves were 
supplied by Messrs. Hopkinson, of Huddersfield, 

A duplicate system of 4-in. auxiliary steam pipes is pro- 
vided for the pumps, with separators and drains. 

The whole of the steam pipes, as well as the engine 
cylinders, are covered with non-conducting cement, and 


——— — - 


SIDE POLE CONSTRUCTION IN MINIAN ROAD. 


finished off with planished steel, with bright steel bands at 
the joints. 

The cast-iron exhaust pipes are carried the full length of 
either side of the engine room, and are supported by means 
of brackets and hangers immediately below the crane gantry. 


4, Cir. bkrs.; в, Ammeter; c, D.P. sw.; D, I.D. voltmeter; E, w.-h. meter; F, sw.; d, Fuse; н, Throw-over sw.; 1, Field switch; 3, Lamp; к, Res.; 
L, V.m. sw.; M, Starting res.; х, Vmtr.; o, P, Reg. res.; d, Ser. раг. sw.; R, Battery sw.; s, Polarised ammeter; T, Auto. cut-out; с, 12-way sw.; 
Rec. v.m.; w, Plug cons.; x, Bus bars; v, Rec. amtr.; 2, Two-way D.P. sw.; 4, в Throw-over sws.; c S.P. sw.; D Lightning arrester; E. 


V, ^ 
kicking coils, 


MAIN SWITCHBOARD: DIAGRAM OF 'CONNECTIONS. 


other pipes of cast-iron. The main steam pipes in the 
boiler house are 18 in. and 14 in. in diameter, and are coupled 
to each boiler by means of a 7-in. branch, from which there 


The pipes at опе end of the room are 12 in. in diameter, 
increasing to 22 in., with 12 in. branches to each engine; 
18 in. branches are provided for the large engines on order. 
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There is an automatic valve between the main exhaust and 


each engine. 


The injection and 
overflow pipes are 
fixed below the 
engine room floor 
level and coupled 
up tothe condensers. 
The injection pipes 
are 12 in. diameter 
and J in. thick, 
with flanges 1} in. 
thick, and the over- 
flow pipes are 20 iu. 
in diameter, reduced 
to 18 in. 

There is а dupli- 
cate system of feed- 
water pipes, of cast- 
iron, which deliver 
to the boilers either 
direct or through 
the economisers. 

The blow - off 
pipes for the boilers 
are fixed ina trench 
in front of the 
boilers, and deliver 
into а tank at one end, from whence 
the water is pumped up into the brook, 
the boiler house being below water level. 

A complete system of drain pipes from 
all parts of the station is provided to 
deliver the water into the cooling pond. 

The engine room floor is chiefly con- 
structed of cast-iron plates, which can by 
easily removed for getting at the pipes, 
&c., with mosaic work around each 
engine and at one end of the room. 

At the front end of the buildings a 
large cooling pond is being constructed, 
the capacity being over one million 
gallons. Тһе pond is being made by 
the Public Works Department of the 
Corporation under the directions of the 
borough engineer, who is carrying out 


the work in а very substantial manner. 


The whole construction is of concrete. 
The water from the condensers is delivered 
into a hot well at one side of the pond, 
and is led away by a trough with hurdles 
to the far side, to another well, from the 
bottom of which it is delivered into 


the pond through valves. 


The injection water is taken 


from a point where the water is coolest. 


5 — 
|57 
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The pond is divided into two sections 
by means of а substantial wall, so that 
one-half at a time can be shut off for 
cleaning purposes. If, at some future 
date, cooling towers are found to be 
necessary, they can be built over the 
pond. 

The lighting of the power station, 
which has been carried out on a large 
scale, was done by the staff of the electric 
lighting department, under Mr. Ellis. 

A complete set of engine room 
signalling apparatus is fixed, con- 
troled from the switchboard gallery, 
there being three illuminated signal boards 
at different points of the room—one at 
either end, and one below the central 
gangway. 

Cardiff is an ideal town for tramways, 
being practically flat ; there are only four 
gradients in the whole system, the 
worst of which is 1 in 20. On the 
other hand, the tramways are handicapped 
to some extent by very low railway 
bridges, necessitating the reduction of 
head room icside the cars, and on two 

routes the use of 
single - deck сагв, 


DovusBLE-DEcK SINGLE TRUCK CAR. 


7 


Fortunately, on the 
main route to the 
docks, where most 
of the cars run, it 
has been possible 
to lower the road- 
way 15 in., giving 
sufficient: headroom 
under the bridge 
on this route for 
the use of double- 
deck саг, The 
sharpest curve on 
the system is of 40 
ft. radius. 

Girder rails have 
been used, having 
a weight of 100 lbs. 
per yard. The rails 
are 45 ft.long and 
6} in. in depth, 
with a 7 in. flange ; 
the groove of the 
rail is 1J in. wide x 
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1} in. deep. The rails are laid on a concrete bed 11 in. 
deep and 18 in. wide, the depth of -concrete under the other 


portions of the track being 8 in. | 
The rail joints are made by fishplates weighing 64 lbs. 
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ELECTRIC SWEEPER. 


per pair, with віх l-in. bolts and patent lock nuts. The 
jointe are further secured by soleplates, 2 ft. x 11 in., } in. 
thick, secured by four single and two double clips, with 3 in. 
bolts and nuts. "The tie bars used were specially designed 
by Mr. Harpur, the borough engineer. 

The depth of the rails being 6] in., and that of the 
paving bricks only 4 in., enables the rails to be buried in 
concrete to a depth of 2} in. 

The first batch of rails was supplied 
by Messrs. Dick, Kerr & Co., and the 
second by Messrs. Bolckow, Vaughan and 
Co., of Middlesbrough. The points and 
crossings were supplied by Messrs. 
Askham Bros. and Wilson and Messrs. 
Hadfield, both of Sheffield. 

The track is paved almost entirely 
with wood blocks, with composition 
blocks between the tracks, where centre 
poles are used. The wood blocks are 
Jarrah wood and redgum ; the timber is 
delivered in bulk, and cut up into 
blocks at the Corporation’s saw mill. 
To reduce the wear and tear on the 
wood blocks at the sides of the rails, 
chilled iron paving blocks are laid 
alternately with the wood blocks. 

The track construction was commenced 
on the new routes in December, 1900, 
the work being done for the Tramways 
Department by the Public Works 
Department of the Corporation. 

The lines belonging to the Cardiff 
Tramways Company, Limited, were 
purchased for the sum of £50,000. 
The Corporation also took over 52 cars 
and 342 horses, for which they paid 
£15,644. There still remains to be 
paid to the company the sum 
agreed upon for the purchase of three 
depots, 

The borough engineer carried out the reconstruction of 
the lines, and on May 1st 11 miles were opened for traffic, 
whilst the whole of the 12 miles was completed on May 16th, 
in one month less than the time guaranteed. 

The track is double-bonded at each joint with & Chicago 


and Plastic bond, Neptune bonds also being used: it is croes- 
bonded every 80 yards. 

The whole of the overhead equipment, as well as the 
bonding, has been carried out by the men of the tramwars 
department under Mr. Ellis, the pole. 
brackets, bases, &c., being also designed 
by him. The equipment is very solid 
and substantial; flexible suspension is 
used throughout. 

Centre poles are used chiefly, but side 
poles with bracket arms and span wire 
construction are used on some of the 
routes, where the streets аге not 
sufficiently wide for centre poles, although 
double track is laid. Specially heavy 
materials have been used, including 000 
trolley wire, supplied by Messrs, Back 
and Manson, agents for Messrs. Roebling 
and Sons. The hangers are made of 
best gun-metal, with 2 in. insulated 
bolts. None of the ears are less than 
18 in. long, and they were specially 
designed by Mr. Ellis to give extra 
Strength ; they vary in length up to 
36 in. The insulation is of the Aetas 
type. The line materials were supplied 
by Messrs. R. W. Blackwell & Co., of 
London. 

The span wire consists of seven strands 
of No. 12 S. W. G. galvanised steel wire, 
whilst the guard wires are of 12 
No. 16 strands. 

Steel taper poles in one section hare 
been used, with heavy cast-iron bass, 
6 ft. high. Whilst heavy materials bave 
been used, they do not in any way detract from the appear- 
ance of the construction, which is considered to be light and 
elegant. 

Three types of cars are in use, viz., double-deck foar- 
wheel cars with a wheel base of 6 ft., double-deck bogie cars 
with maximum traction trucks, and single-deck bogie cam 
with maximum traction trucks, the wheel bases being 4 ft. 


SPECIAL WORK AT TRIANGULAR JUNCTION. 


The four-wheel cars carry 52 passengers each, 22 inside and 
30 outside. 'The staircases are of the double or broken 
type, with a platform half way up. The overall length of 
these cars is 28 ft. 6 in. over the collision fenders, with 
platforms 5 ft. 9 in. The internal length of the car body is16ft. 


M. 
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On acconnt of the low bridges, the overall height of the cars 
from the rails to the trolley plank is 9 ft., in order to leave 
6 ft. clearance from the trolley plank or upper deck to the 
underside of the bridges. On this account it has only been 
possible to get an internal headroom of 6 ft. 

The double-deck bogie cars are similar in every way 
except in length, the overall length over collision fenders 


Cross-SEcTION OF TRACK. 


being 34 ft. 6 in., and inside car body 21 ft. 4 in. The 
roof seats are in both cases of the garden type. They carry 
68 passengers—30 inside and 88 outside. 

The single-deck bogie cars carry 34 passengers cach, and 
the length over collision feeders is 33 ft. 6 in.; the internal 
length of the car body is 24 ft. 4 in., the platforms at either 
end being 3 ft. 9 in. 

The internal finish of the three types of cars is very hand- 
some, the double-deck cars having flat roofs, whilst the 
single-deck cars have clerestory roofs. The woodwork is 
chiefly light and dark oak, and the ceilings threc-ply bird's- 
eye maple, divided into panels by oak mouldings. All inside 

teats are lath and space, no cushions being used. It may be 
added that all the cars have steel under-framing. · 
The lighting of the cars is also done on a generous scale 
The double-deck bogie cars have eight 16-c.r. lamps inside, 
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A, Patent lock nut; в, Plastio bond; c, Copper bond. 
CRoss-SECTION oF RAIL. 


with two roof lights, and the usual dash and canopy lights, &c. 

The four-wheel cars arc similarly lighted, with the exception 

.- of there being only віх interral lights of 16 с.р. The single- 

' deck cars have eight internal lights. 

All the.cars are provided with illuminated distribution or 

| route indicators, made by the British Electric Car Company, 

y of Массһевісг. Each car has also a ruby leakage lamp at 

1! either end. 

| (To be concluded.) 
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(Continued from page 952.) 


` : . ; 
Y Salford.—A third fatality last week proved the inad- 
1 quacy of the life-guards on the electric cars. It is expected that 
I within a short time all of the cars will be equipped with an im- 
a ү form of life guard invented by the tramways manager, Mr. 
Hatton. , | 


Singapore.— The Straits Legislative Council have passed 
à Bill for the introduction of electric tramways in the capital. 


South Africa.—The Cape Argus, in congratulating 

urban upon the initiation of ita system of electric tramways, which 
bave involved the expenditure of a quarter of a million of money, 
the financial success being a foregone conclusion even at minimum 
charges, says it is an object lesson too late for Cape Town, but 
should be invaluabie to Kimberley, Johannesburg, Bloemfontein, 
and other Jarge centres of population where electric tramways are 
looming ahead. 


Southport.—In addition to the annual report of the 
Southport Electricity Estate, which shows a net profit of £1,682, 
the annual report of the Tramways Estate is now published, and 


shows a net lossof £40. The proportion for repairs and renewals is 
19d. per car-mile, compared with 21d. at Brad ford. In Southport 
the salaries are 17d, compared with 25d. at St. Helens. The great 
drawback to the Southport Electricity Estate is the amount of 
money required for interest and sinking fund. At Southport the 
capital expenditure amounts to £162,811, a sum of £27,165 haviag 
been added during the past year. Whilst the gress profit on a capital 
expenditure of £162,811 is £10,704, or 7°24 per cent., the net profit 
is £1,682, or only 104 per cent. The great increase in the year is 
in the supply for trams, which accounts for 43 per cent. The 
ordinary consumers have accounted for an increase of 9 per cent. in 
the unite sold. The cost of running the trams is £9,500; the interest 
and sinking fund require £6,200, with the result that the gross 
income for the year of £16,018 is £122 less than the gross expendi- 
ture and interest, and even allowing the £81 profit which the trams 
made in the first nine months, there yet remains а deficit for the 
year of £40. There are at present 26 electric cars and two horse 
cars available for the service. Three of the new cars are fitted with 
the Tidswell patent life-guard, and one with the Newton patent 
life-guard. 


Wolverhampton.— Our local correspondent says that 
the line from Queen Square to Newbridge (Tettenhall) has now 
been completed. Trial trips were made on Saturday and оп 
Sunday, aod they were highly successful—tbe distance outward aud 
homeward being covered without a hitch. It is the subject of 
general comment that nearly every box" on the line from Etting- 
shall Road to the Exhibition has, during the past fortnight, been 
opened, and something done at them. Quite an army of men have 
been seen engaged in the early morning and during the day at this 
work, firat passing along one line and then the other. The pro- 
ceedings are watched with curious interest, and the question natu- 
rally asked is: “ Who pays for all this?” АЁ а recent meeting of 


the Tramways Committee there was a notice on the agenda which, 


if carried, would have empowered Mr. Shawfield, the borough elec- 
trical engineer, to make certain alterations to the skate on the 
electric cars, with the object of improving the same. This led to 
an animated discussion. General Manliers felt that if tbe engi- 
neer were allowed to interfere with the cars or the skates during 
the test, it would be equivalent to the Corporation violating 
the contract with the Lorain Company, and committing the Cor- 
poration to an acceptance of the system. This being so, the 
legal aspect of the question was referred to the town clerk 
for his consideration. At the Council meeting on Monday, 
tbe town clerk submitted Col. Yorke's report on his inspection of 
the lengths of line from Bilston Road to Coleman Street. The 
inspection took place on April 26th. The Inspestor says :— 


Tbe tracks, including tbe surface contact boxes, are well laid and in good 
ord: r. The mode of construction has already been fully described by me in 
my report dated January 20th, 1902, and it is unnecessary for me to repeat the 

escription. 

The remaining portions of the tramways referred to in letter from the Cor- 
poration, dated March 35tb, have not yet been completed so far as the electrical 
equipment is concerned, and I therefore did not inspect them. 

be sharpest curve on the route inspected is the corner between Darlington 
dtreet and Waterloo Road, where the radius of the innermost rail is only 
ri 15 The steepest gradient is in Queen Square, and has an inclination of 

in 19. 

The interval between tbe tracks on this curve is increased to 8:2 in., which is 
sufficient for all cars except those fitted with the Amerioan life-guard, to 
реве caon other with safety. Butso long as the American life-guard remains 

t is desirable that cars shall be prohibited from passing each other on this 
cürve. 
The colonel makes a number of recommendations as to stopping 
places and as to speeds, and then proceeds :— 

The oars have already been described by me in my report of January 20th, 
but the Corporation are now fitting the cars with the Wilson and Bennett life 
guard, which is AS 

The experience of the Lcrain system gained so far in the section already 
opened for traffic is encouraging. No accidents have occurred, and improve. 
ments in the details of the apparatus have been introduced. 

Subject, therefore, to the restrictions of speed, and the conditions already 
enumerated being observed, I can recommend the Board of Trade to certify the 
tramways as fit for traffic for & period of 12 months. 

I also had ту attentíon drawn to two short lengths of tramway in the nature 
of sidings in Lichfield Street and Coleman Stree’. These are not authorised by 
Mis Act of 1899, and cannot therefore be certified, but I see no objection to 

em. 


Stirling.—The following suggestive note has been sent tous 
by our Stirling correspondent :—'' In the neighbourhood of the town 
of Stirling, one of the most popular tourist resorts in Scotland, full of 
historical interest and association, there is at present a fine field for 
the introduction of an electric tramway system. At present the 
towns of Stirling and Bridge of Allan on the north side are con- 
nected by a horse tramway, but to the south side of the town, in 
which there is the village of Bannockburn and a rapidly growing 
district immediately beyond, there is no railway accommodation, 
and only a very limited service of buses. In this neighbourhood 
the coal industry has increased of late with astonishing rapidity, 
and there are prospects that in the near future mining operations 
will be carried on to a still greater extent. For this Jarge and 
increasing population, Stirling is the centre, and within easy reach. 
The route will be greatly improved immediately by the construction 
of anew highway which the Corporation of Stirling has already 
commenced. The existing tramway stops where this new road 
begins on the Stirling side, and runs from that point to Bridge of 
Allan, a distance of about 33 miles. The Town Council of Stirling 
have the option of purchasing кр of this line lying within 
the burgb, and as they may now take advantage of this option, the 
present is & very favourable opportunity for arranging with the 
local authorities. The route from Bridge of Allan to the new dis- 
trict beyond Bannockburn covers a distance of about seven miles, 
and there is almost & continuous range of residences along the 
whole route. As to the supply of power, there need be no difficulty 
in arranging witb the Corporation of Stirling, whose clectrical 
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power station is situated abont midway between the extreme points 
of the suggested tramway system. The plant is of modern con- 
struction, and alarge extension now being completed is designed 
with a view to the supply of energy for tramway haulage. The 
whole position is of very great importance to tramway syndicates, 
and no doubt full information would be got through the town clerk 
of Stirling.” / 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-French Telephones,—An agreement has been 
made between France and Great Britain for extension of telephonic 
communication between the two countries. It will be possible 
henceforth to telephone between all the large cities in the two 
countries. 


Bournemouth Telephones,—A special committee has 
been appointed to consider the question of a municipal telephone 
service for the borough. | | 


German Atlantic Cable.—The result of the working 
operations for the year 1901 of the German Atlantic Telegraph 
Company, shows after meeting €xpenditure and providing for 
depreciation, a surplus of £60,491, as compared with £28,089 in 
1900. It is proposed to pay a dividend at the rate of 43 per cent. on 
the paid-up capital, as against 2 per cent. in the preceding year. 
The board of supervision will submit a proposal at the general 
meeting to be held on the 30th inst. to raise £1,000,000 by the 
issue of 4 per cent. bonds, in order to provide the means for the 
construction of a second cable. 


Persian Telegraphs,— The Persian Government has 
begun erecting the new telegraph from Meshed to Birgand. 


South African Cables.—The Eastern Telegraph Com- 
pany, Limited, notified that the shore end of the interrupted cable at 
Cape Town was temporarily restored on May 31st, since which date 
there had been no delay to Cape Town. The landlines in Cape 
Colony were, a week ago, stated to be in thorough working order, 
and as the repairing steamer had arrived at Cape Town, the 


temporary repair of the shore ends of the cables was to be made: 


permanent. 


Telegraph Wire Export Trade.— So far as the year 
has gone, the export trade of the couniry in telegraph wire and 
apparatus connected therewith has been remarkably quiet. The 
shipments during the past month only reached a value of £36,423, 
which compares with £245,333 in the corresponding period of last 
year, and £395,808 in May, 1900. For the five months ending with 
May, the exports have only amounted in value to £840,319 as 
contrasted with £1,023,312 in the corresponding five months of 
1901. 


Telegraphic Interruptions and Repairs :— 


Cantus, INTERRUPTED, — REPAIRED, 
Latakia-Cyprus .. os és vk we .. June 20, 1699 .. 
Puerto Plata -Martiniqu М .. May 30, 1902 
Trinidad-Demerara No. 1 Aug. 27, 1901 
Bt. Lucia-Martinique .. May 7, 1902 
Bt. Lucia-St. Vincent. Re - - .. May 7, 1902 
Bt. Lucia-Grenada m vx - 28 .. May 7, 1902 x - 
Dominica-Martinique .. ка T T e. May 5, 1902 aa - 
Guadeloupe-Martinique oe ave .. May 5, 1902 za 
Hong Kong-Manila .. P T © .. June 3, 1902 .. June 10 
LANDLINES: . 

Route ria Hanekin on Persian territory .. „. Feb. 24,190 .. T 
Communication with Tientsin and Taku ria 

Helampo za eee ЧА РЕ vs .. June 18, 1900 .. 
All lines Siberian Michailo - Semenowskol - 8 

Lougowaia  .. à .. June 8, 1902 . June 9 


Tunbridge Wells Telephones.—It is stated that the 
L.G.B. has sanctioned the Council's proposed £15,6C0 loan for 
extensions to the telephone system. 


Wireless Telegraphy.—A telegram from New York 
states that the Marconi Company has completed its new station at 
Bridgehampton, Rhodo Island, and expects to complete the primary 
station at Cape Cod, and be ready for despatching wireless messages 
across the ocean by June 22nd. 

The American Steamship Line are installing Marconi wireless 
telegraphy apparatus on the St. Louis and the St. Paul. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—September 1st. The municipal authorities 
of Klausenburg (Kolozsvar), Siebenbiirgen, are inviting tenders 
until September 1st, for the establishment in the town of a central 
station for electric lighting and power purposes, ‘Tenders are to be 


sent to Bela Fekete Nagz, Kolozsvar, from whom particulars may 
be obtained. 
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Bermondsey.— June 16th. Main switches, cut-cet, 
distributing boards, electrical fittings, shades, conduits &c. Bes 
„Official Notices" May 30th. 


Birkdale.—June 14th. Wiring of the Town Hall and 
Particulars from J. F. Keeley, accountant to the 
U.D.C. 


Blackpool.—A year’s supply of carbons for the elec- 
tricity works. See “ Official Notices” to-day. á 


Bootle.— June 20th. The School Board wants tenders 
for the installation of electric light in the Bedford Road Beard 
School, Bootle. Specification, &c., from Mr. F. K. Wilson, clerk. 


Bournemouth,—June 23rd. Station and car dep 
lighting and wiring motors, also testing instruments and accessories 
for the Corporation tramways. See “ Official Notices " to-day. 


Bristol.—June 20th. Pumps, water softener, filters and 
pipework for the electricity department. See “ Official Notices” 
June 6th. 


Bury.—June 24th. Construction of permanent way for 
tramways. Particulars from Mr. A. W. Bradley, borongh engineer 
and surveyor. 


Chili.—The Chilian Government proposes to construct а 
cable connecting Punta-Arenas and Puerto-Montt.  Particulsm 
concerning the proposed undertaking can be had by thoee interested 
from the Chilian legations in the various capitals. 


Genoa.—June 20th. The Times says that the Board of 
Trade have received through the Foreign Office a despatch from his 
Majesty s Consul-General at Genoa, notifying that tenders wil be 
received up to 11am. on the 20th inst. for the supply of electric 
lanterns and lamps for use on board Italian warships, to the 
estimated total value of 39,823 lire (about £1,555), to be delivered 
at the Royal Arsenals of Spezia, Naples, Venice and Taranto 
Tenders will be opened simultaneously at the General Directorate: 
of the Royal Arsenals above mentioned, a deposit of 3.990 lire 
(about £155) being required to qualify any tender. A copy of the 
specification, together with a translation thereof, may be seen ог 
application at the Commercial Intelligence Branch of tbe Board of 
Trade, 50, Parliament Street, S.W. 


Hungary. — September ist. The authorities of 
Kolozsvár, in Hungary, want to introduce electricity for lighting 
and power purposes. Bee "Official Notices" May 9th. 


Ipswich.—July 5th. Engines and dynamos, storage 
battery, overhead hand travelling crane, feeders, mains, de. 
permanent way construction, and arc lamps. See “Official Notices" 
June 6th, 


Launceston (TasmMania).—September 15th. ^ The Cor- 
poration wants tenders for. polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed аго lamps, &c. See Official Notices ” May 23rd. 


Leigh.—The electrical engineer to the Corporation hae 
been instructed to obtain tenders for the supply during tbe year 
ending June 30th, 1903, of electricity meters; electric motor; 
house service boxes; manhole frames and covers; and 22 yds. of x, 
house service cable. 


Little Woolton.—June 20th. Laying and jointing of 
cables, supply and fixing of junction boxes and lamp connectiom, 
and supply of lamp fittings. See “ Official Notices” June 6th. 


London, S,W.—July 81st. The War Office wants ten- 
ders for a self-propelled lorry (oil) See “Official Notices” April 
25th. 


Manchester, —June 14th. Line materials for overhead 
equipment, trolley wire, &c. See Official Notices " June 6th. 


Nuneaton.—June 18th. One water-tube boiler and 
connecting pipework. See “ Official Notices” May 30th. 


Romford.—June 30th. The U.D.C. wants offers for 
the construction and maintenance of electricity supply works. See 
“Official Notices to-day. 


Rotherham.— June 17th. Tramway and lighting 
feeders, mains, &c., Lancashire boilers, and steam dynamo. Sse 
* Official Notices " May 30th. 


Stalybridge.— July 7th. Three 500-K w. steam-driven 
three-phase alternators; three 50-кү. continuons current exciters: 
permanent way, bonding and cable conduits for the Stalybridge, 
Hyde, Mossley, and Dukinfield Tramways and Electricity Board. 
See Official Notices to-day. 


Stockton-on-Tees,—June 17th. Boilers, condensing 
plant, steam dynamo, switchboard, mains, &c. See “Ofcial 
Notices" May 30th. 


Stretford,—June 18th. Tenders wanted for boilers, 
superheaters and economisers, steam dynamos, condensers, pumps 
and mains, See “Official Notices May 23rd. 
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Sunderland.—July 10th. Permanent way, overhead 
equipment and cables for the Corporation tramways department. 
See Official Notices to-day. 


Sydney.—July 23rd. Complete system of high and low 
pressure cables, and of arc lamps for street lighting, fcr the 
Municipal Council. See Official Notices” to-day. 


Valparaiso.—September Ist. Construction and equip- 
ment of electric tramways. Further particulars from the Chilian 
Consulate. 


Warrington.—June 18th.  Tramcars, with electrical 
equipments. See “Official Notices” May 30th. 


Wellington (Salop).—June 25th. The U.D.C. invites 
applications for a lease of its electric lighting powers. See 
% Official Notices June 6th. 


West Ham.—50 double-deck electric cars with equip- 
ments, for the Council. See “ Official Notices" June 6th. 


Worksop.—June 17th. Low tension cables and joint 
boxes for the U.D.C. See “ Official Notices” June 6th. 


ч OLOSED. 


Belfast.—The following is a list of the tenders sent in 
for lighting the Scottish Provident Buildings. Mr. John Woodside 
is the consulting engineer :— 


L. B. Mollan & Co. .. vi E x ys £560 0 0 
National Electric Wiring Company, Limited 558 10 0 
Gilmore & Co. .. ET "T T ne "m « 05410 0 
Richard Patterson & Co. .. we vs P „ 610 0 0 
Btanley Johnston  .. s Bs zx T .. 432 0 0 
William Coates & Son, Ltd. (accepted) vx .. 480 0 0 


Blackburn.—The tender of Messre. Dick, Kerr & Com- 
pany, for the supply of steam dynamos, with engines by Messrs. 
Willans & Robinson, has been accepted at a sum of £18,137. 


Carnforth.— The Carnforth Hematite Iron Company 
have decided to instal one of Messrs. Willans & Robinson's 
standard compound engines for direct coupling to a Mather and 
Platt dynamo, for supplying power to their works. 


Chesterfield.—The British Westinghouse Electric and 
Manufacturing Company, Limited, have just received an order from 
the Bolsover Colliery Company, Limited, Chesterfield, for a com- 
plete polyphase electric power installation. The power will be 
nid principally for hauling and pumping purposes in the colliery 
workings. 


Glasgow.—The Corporation have accepted the tender of 
the British Thomson-Houston Company, Limited, for switchboard 
extensions (lighting) at Coplawhill tramways sub-station for the 
sum of £933. The highest tender was about £1,300. 


Liverpool.— The Corporation have accepted the tender of 
Messrs. Willans & Robinson, Limited, for three 1,500-н.р. engines 
for direct coupling to Siemens dynamos. The firm have also 
received өп order for three 1,500-H.P. engines from the B.T.H. 
Company for direct coupling to three-phase alternators, also 
intended for the Liverpool Corporation. 


Liverpool.—The Forest City Electric Company have 
received the contract from the British Westinghouse Electric and 


Manufacturing Company, for the copper bonds, and hydraulic 
bonding tools, for the Mersey Railway. 


London.—The London County Council received the 


following tenders for the wiring and fitting of the Euston Road 
fire brigade station :— 


D. Assersohn (accepted) T "P .. £26810 0 
Lawrence & Co. oe oe ee ee 828 0 0 
Jackson Bros... es ve es T "T . 852 8 6 
W. Mossop & Co. .. os ee ee - .. 857 0 0 
C. Cooper & Co. n ee oe „з ss ee 875 10 0 
A. Goldsmith & Co. ee oe ws ee „„ 400 0 0 
Wakelin & Co. Se А а 507 0 0 


The undernoted prices were submitted for making a trial boring 
for water at the power station to be erected at Greenwich, the 
depth of the boring being assumed at 300 ft. :— 


Le Grand and Sutcliffe (accepted) 84 in. bore hole .. £810 
Merryweather & Sons 9 in. „ os . 895 
C. Isler & Co. ae es 825 > 10 in. „ „ . 545 
Dowcra & Co. 955 ec čs xs in a .. )092 


South Wales.—The South Wales Electrical Power 
Distribution Company have accepted the tender of Messrs. Willans 
and Robinson, Limited, for three engines of 3,000-н.р. each, and 
for several of smaller size for their Pontypridd station. 


Wallasey.—The Tramways Committee has accepted the 
tender of Mesars. Dick, Kerr & Co. for five cars at £571 each, and a 


combined track sweeper, water car and detachable snow sweeper, 
at £660, | 


FORTHCOMING EVENTS. 


Friday, June 18th.—At 3.30 p.m. Physical Society. Meeting at 
the National Physical Laboratory, Bushy House, 
Teddington. 

At 9 p.m. Royal Institution. Extra Friday evening 
discourse will be delivered by G. Marconi, M.I.E.E., 
on “ The Progress of Electric Space Telegraphy.” 

Saturday, June 14th.—At 2 p.m. North of England Institute of 
Mining and Mechanical Engineers. Genera! meeting 
to be held in the Wcod Memorial Hall, Newcastle- 
upon-Tyne. 

At 8 pm. Grand Bohemian Concert of the Electrical 
Trades Union, at Finsbury Town Hall, Rosebery 
Avenue, W.C. | 


NOTES. 


Our June 27th Issue.— We shall be glad if all our 
readers, contributors, advertisers, and other friends will take 
special note of the fact that, in consequence of Coronation Holidays, 
our issue for Friday, June 27th, will appear on Wednesday 
morning, June 25th. All material intended for that issue should 
be in our hands two days earlier than usual. 


The American Pacific Cable Scheme.—The Central 
News says that the House of Representatives has rejected by 108 to 
71 the Bill enabling the Government to construct a trans- Pacific cable 


The Fire at the G.E.C.—We tender to the General 
Electric Company, Limited, and to the relatives and friends of all 
those humble workers who lost theirlives or who suffered in any 
way through the terrible catastrophe which occurred at 67, Queen 
Victoria Street, E.C., on Monday afternoon last, our most sincere 
sympathy. As to the actual cause of the fire nothing is officially 
announced as yet. There have been 10 deaths, the majority being 
due to suffocation, but many persons were injured either from 
that cause or through jumping from the fourth floor window. It is 
a hard thing to have to write, but there is little doubt that most, if 
not all, of the victims might have been saved but for the short- 
comings of the Fire Brigade authorities, who had not a sufficiently 
long escape at hand. - 

We are asked to publish the following létter:— 


Dear Sir,—The General Electric Company (1900), Limited, wish 
to express their unqualified regret at the terrible results which 
attended the fire at their premises on Monday the 9th inst., and to 
Btate that they are taking steps to give this sentiment practical 
shape. ; 

They would also like to take this opportunity to convey to their 
friends and customers their thanks for the many expressions of 
sympathy received in lettere, telegrams and personal inquiries, and 
to inform them that the part of their premises which was involved 
is small. Business will be carried on exactly as before, and it is 
hoped that if at first one or two delays may have occurred, the firm 
will receive indulgence on this account. 

Hoping you will give this letter publicity, 

Yours faithfully, 
THE GENERAL ELECTRIC Company (1900), LIMITED. 
M. Вуха, Managing Director. 


We understand that the Fire Brigade of the G.E.C. were playing 
on the fire within less than one minute after receiving knowledge 
of the outbreak. Their efforts were doubtless of great value in 
keeping the fire from assuming even more serious! proportions, and 
they were only relaxed upon the appearance of the regular Fire 
Brigade. The inquest is to be held in a few days, and in the absence 
of definite knowledge as to the cause of the outbreak, we refrain 
from any further comment. 

When questions as to this disaster came before the L.C.C. 
meeting on Tuesday, the chairman of the Building Act Committee 
said, according to the Times of Wednesday, that no certificate of the 
sufficiency of the means of escape from these premises in case of 
fire had been granted. He was informed that two buildings were 
involved. On the second and third floors of the building burnt 
there wereabout 20 persons. On the fourth floor the number would 
be about 20 also. On the fourth floor there was no communication 
between the eastern and western building. It was nota new work- 
shop, and was not on the Home Office factory list, and had not been 
inspected by the officers. No particular attention had been called 
to this building. The ground and first floors were in the occupation 
of a shipping firm, which did not employ many people, whilst the 
second, third, and fourth floors were occupied by the electrical 
company; and in buildings of this class, where there were two 
separate occupante, the difficulties of providing means of escape from 
fire were greater than in ordinary cases. 


Municipal Electric Launches,—An evening paper 
says that the L.C.C. has revived its project for the establishment of 
a fleet of electric launches on the River Thames. It is proposed 
that there should be a service at 15 minutes’ interval all the year 
round between Hammersmith and Greenwich. The fleet will 
consist of 30 boats, and the capital expenditure (including the 
scquisition and improvement of the piers) is put down at £328,000. 
The annual cost of maintaining the service is estimated at £98,960. 
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Obituary.—We regret to have to record the death of 
Mr. Wilfred D. Bailey, A.M.Inst C E., M. I. E. E, and M.I M.E., which 
took place at Buenos Ayres on December 1st last. Mr. Wilfred D. 
Bailey, who was born on February 15th, 1867, was the fourth son of 
Mr. John Bailey, who began his connection with Messrs. Silver and 
Co., in 1848, and who, as resident manager of the Silvertown Works 
for over forty years, has been so intimately associated with their 
growth from very small beginnings to their present vast manu- 
facturing output. In the engineering stops at Silvertown young 
Wilfred D. Bailey, after leaving school, served five years’ appren- 
ticeship, qualifying himeelf in the various branches of civil 
engineering. In 1888 the subject of this notice went out to Buenos 
Ayres as assistant at the India-Rubber Company’s branch in that 
town. The post afforded scope for turning to account his engineering 
education, and also gave him an opportunity for acquiring a 
thorough knowledge of business. Mr. Wilfred D. Bailey served 
seven years in this position, and then in 1895 set up on his own 
account in conjunction with Mr. L. Walker as electrical and general 
engineers, under the style of Bailey, Walker & Co. His early 
engineering training at Silvertown, combined with the business 
experience gained in the company's agency, were now of great 
service to him, and the firm soon acquired a leading position in its 
particular branch of industry. There was every prospect of a 
highly successful future, when following shortly on his partner's 
death Mr. Bailey himself contracted typhoid fever, and after three 
weeks’ illness, though considered convalescent, suffered a relapse 
and died. At the time of his death Mr. Wilfred D. Bailey had 
only reached the age of 34, and the popularity of bis genial and 
kindly character was attested by the number of friends—close upon 
200 - who assembled at his funeral, and by whom bis loss will be 
deeply felt. The deceased leaves a widow, but no children. 

By the death of Sir Daniel Cooper this country has lcst another 
of its distinguished Coloniel statesmen and an interesting per- 
sonality. For many years past he had occupied the position of 
chairman of the Electric Construction Company, Limited, of 
London and Wolverhampton. Death occurred at Sir Daniel's 
London residence, and in his 8186 year. 


Personal.—Mr. J. W. Kempster, on leaving Messrs. 
W. H. Allen, Son & Co, Limited, Bedford, where he has been chief 
electrician for 14 years, to take up a similar position with Mesers. 
Harland & Wolff, of Belfast, has been presented by tbe members of 
the firm with a collection of Sheffield plate over 100 years old, 
while from the staff he received two etchings by Rone. During 
his connection with Messrs. Allen, Son & Co., Mr. Kempster bas 
bad 280 vessels in his bands for installing electric ligbt, including 
the Oceanic and the Celtic. 

The Kimberley Borough Council bas selected from 14 applications 
for the appointment of electrical engineer, Mr. J. M. Lambe, of 
Rondebosch, at present chief assistant electrical engineer to the 
Cape Peninsula Lighting Company. 

We readin an exchange that Mr. Robert Miller, of Wellington, 
N Z., has been appointed electrical engineer for the Gore Borough 
Works in Southland. 

According to the Daily Mail, the Accacemia dei Lincei, of Italy, 
has decided to give Mr. Marconi a prize of £400 as & reward for 
his improvements in wireless telegraphy. 

Mr. Arnold G. Hansard, A. N. I. E. E., after many years of service 
with the Brush Electrical Engineering Company, during which 
time he has held various responsible posts, includirg the directing 
of traction contracte, and formerly the direction of all their elec- 
trical designing (іп succession to Mr. W. M. Mordey), bas now left 
them to take up consulting work. He has taken an cffice at 92, 
Victoria Street, Westminster, S.W. | 


Appointments Vacant.—A teacher of electric lighting 
and power transmission is wanted for two nights a week at the 
Acton and Chiswick Polytechnic, Bedford Park; half а dozen per- 
manent way inspectors are wanted by the Stalybridge, Hyde, Moss- 
ley and Dukinfield Tramways and Electricity Board; shift 
engineer (£125) for Blackpcol electricity works; station euperin- 
tendent (£175) for Blackburn works; five assistant superintendents 
in the Indian Government Telegraph Department, at Rs. 4,200 
per year. 


Institution of Electrical Engineers.—Mr. Balfour 
has appointed the hour of 12, noon, on Wednesday, 18th inst., for 
receiving the deputation on the subject of electrical enterprise, at 
the offices of the Board of Trade. 


Electrical Trade Section of the London Chamber 
of Commerce.—At the annual meeting of the London Chamber 
of Commerce held on Tuesday at the Cannon Street Hotel, Lord 
Brassey in the chair, the report, which was adopted, stated tbat 18 
meetings of the Electrical Trade Section and its committees were 
held during the year in connection with a number of important 
questions affecting the electrical industry. The report of the 
matters dealt with was referred to in these columns а few weeks 
ago. 


E. E. R. E. (V.).—According to the new volunteer regula- 
tions, the volunteer electrical engineers are required to put in 18 
attendances during the first year and in every subsequent year 
until qualified. The obligation on qualified men is 18 attendances 
for those who are in camp annually for only six dayr, and six 
attendances in other cases. Unqualified men may go into camp for 
eight days continuously or two periods of four days cach, and in the 
case of qualified men six days. A volunteer of the Corps of 
Electrical Engineers will not be deemed efficient unless he possesses 
a competent practical knowledge of at least one of the electric 
lighting subjects specified in the regulations. 


Illumination Device.—An extremely neat and eco- 
nomical attachment has been devised by Mr. W. A. Walton, London 
Road, Gloucester. The sketch explains itself; a plain iron stamp- 


ing ecrewed to a batten is used, in conjunction with а lampholder 


. which is attached to the stamping by means of the sbade-carrier. 


The point is that the lampholder is “good stock,” and can be nid 
after use. 


L.C.C. and the Retention Money Under Contracts.— 
The General Purposes Committee stated at Tuesday's meeting 
of the L.C.C. that the engineer had drawn attention to the 
inconvenient operation of Standing Order 200 in the case of 
contracts for machinery. This standing order, which deals 
with payments under contracte, is as follows: — In the case of 
contracts not exceeding £1C0,000, instead of requiring the con- 
tractors to furnish sureties for the due performance of their con- 
tracte, payments should be made at the rate of 80 per cent. of the 
value of permanent work executed, until the amount due in respect 
of the contract, and remaining unpaid, shall be equal to 10 per 
cent. of the amount of the contract price ; after which tbe full valve 
of the further work certified by the superintending officer sball be 
paid. In tho case of contracts of £100,000 and upwarde, special 
arrangements shall be made. Certificates shall be given by the 
guperintending officer not ofterer than once a month. One-half of 
the retention money shall be paid on completion of the work, and 
the balance at the expiration of tLe period of maintenance." The 
engineer pointed out that in the case of machinery tbe work could 
not properly be considered as '" permanent" until it had been 
delivered, erected and tested; in other words, until the contract 
was completed. This meant that a contractor would have to spend 
very large sums of money before he received any advance what- 
ever on account of work done, and probably many firms would be 
hindered from tendering. It was, therefore, proposed by the Com- 
mittee that payments under contracts for machinery should be made 
as follows:—50 per cent. on delivery, 25 per cent. after the 
machinery has been erected, 15 per cent. after trial or test, and tbe 
balance after the expiration of the prescribed period of main- 
tenance. А recommendation to this effect was carried. 


A Scandal which Everybody Admits.— In the evidence 
given on Electrical Legislation before the Committee of the Insti- 
tution of Electrical Engineers, Lieut.-Colonel Crompton expreseed 
some strong opinions upon the municipal consulting engineer 
fraternity when he said, “It was a matter of common knowledge 
that a very large number of junior and ill-educated men are actiog 
as consulting engineers, and doing our industry a great deal of 
harm. Men who left us as pupils, and who were failures in every- 
thing, blossom out into consulting engincers, and gradually bave a 
large number of towns to do. This is a scandal which everybody 
admits, and yet it cannot be avoided so long as these towns mos 
employ their own consulting engineers" It would be interesting 
to learn whether these “failures in everything" were retained in 
the Arc Works during the full term of tneir pupilage. If so, why! 
The gallant officer's remarks reflect seriously not only upon a certain 
number of his old pupils, but upon his own company, and sbould 
not be allowed to pass unnoticed. 


Frogs and Telegraphs.— Something new in the relations 
between “ galvanic ” telegraphs and frogs is reported as follows:— 
One of the great enemies of the overland telegraph line in Central 
Australia is the common green frog. In order to save the insulators 
from being broken by the lightning, they are provided with wire 
“ droppers " leading round them at a little distance, to conduct on 
to the iron pole in case of need. The frogs climb the poles, and 
find the insulators cool and pleasant to their bodies, and fancy that 
tbe “dropper” is put there to furnish them with a back seat. After 
a nap they yawn and stretch out a leg until it touches the pole— 
result, sudden death of the frog, and as the body continues to con- 
duct the current to earth, we have a paragraph in the papers to the 
effect that “in consequence of an interruption to the lines, pro- 
bably caused by a cyclonic disturbance in the interior, we are una 
to present our readers with the usual cables from England."—New 
York Electrical World. 


Overhead Wires.—The Bombay Gazelle says that owing 
to several accidents having occurred on account of the breaking of 
overhead electric wires, the Bengal Chamber of Commerce and the 
Calcutta Trades Association are taking steps to petition the Govern 
ment of Bengal to compel the Electric Supply Company to place 
their cables under ground. 
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Institution of Junior Engiheers.=- The summer 
Excursion of (his Institution, which is arranged fot August Bth to 
16th, will include visits to the works of the English Electric Manu 
facturing Company, and the Electric Railway and Tramway 

arriage Works Company, at Preston, the Electric Railway from 

lack pool to Fleetwcod, Messrs. Vickers, Sons & Maxim's Works 
át Barrow-ia-Furness, and several other interesting items. 
Members' friends will be allowed to take part in the excursion. 


The Schmidt Nighly Superheated Steam System.— 
О 1 Tuesday, 10th inst., a party of about 200 engineers and others 
went down to Erith by special train to see the triple-expansion 
engine working with highly superbeated steam at the works of 
Messrs. Easton & Co. The engine is one of the firm's standard high 
speed type with taree lines of tandem cylinders, including one H.P, 
two Ir, and three LP. cylinders. The first three cylinders are 
13 in. diameter, the others being 16 in. diameter; the stroke is 
8 in. Tae cylinder ratios are thus 1: 2: 5}. Steam superheated 
to 700° F.—it was at 650° at the time of the visit—is admitted to 
the engine, but passes, on ita way to the н.р. cylinder, the exbaust 
cf the 1. p. cylinders. It is thus slightly cooled, and superheats the 
steam for the L.P. cylinder to about 350° Е. It is claimed that this 
high superbeat enables one r.H P. to be produced for 1:18 lbs. of 
coal, and in tests made on the engine as little as 18:3 Ibs. of steam 
per electrical unit has been found. We hope to have a fuller 
description of the cngice and system in the near future. In addi- 
tion to the engine, a superheater was shown erected in the yard. 
After luncheon the party returned to London, some by train and 
some by a special steamer, which was considerably delayed by the 
breakiag down of the engine connecting rod big end bolt, just the 
very second after tbe engineer had stated to a visitor that “ this here 
ecgine never has broken down." The delay was rather welcome, аз 
it was pleasant on the river, but the special train must have been 
at Charing Cross nearly as soon as the steamboat arrived at West- 
minster.  Superheating is gradually compelling attention to its 
advautage», and licenses for working the Schmidt system are being 
tuken up very considerably, notably by the following firms:— 
Bow, McLachlan & Co., Paisley ; Jas. Carmichael & Co, Dundee; 
Browett, Liadley & Co, Patricroft; Fairbairn, Lawson, Combe, 
Ba: bour, Ltd., Belfast; J. & E. Hall, Dartford. 


Superposed Current Transmission.—At a recent 
meeting of the German Electro-Technical Society at Frankfort‘on- 
Main, Prof. Arnold, of Karlsruhe, read a paper on the so-called 
Poly-Cycle Distributing System. 
mission p'ants which are intended to supply current for both 
lighting and power purposes, it is frequently difficult to decide upon 
the correct number of phases and frequency. For lighting pur- 
pos s a high frequency is necessary, while for single and polyphase 
motors and transformers a low one is preferable. Were it possible 
to make a selection, one would choose a single-phase current for 
lighting and a pclyphase onc for mctors, and, on the other hand, a 
higher voltage for the motor work than for lighting. To use a 
seh Tra e conducting system is not advisable on the score of cost, во 
that a compromise has to be re:orted to. The author described a 
di-tributing system, by means of which two different currents 
c:uid be conveyed, independently regulated and employed. 
The system is based on the fact that alternating currents 
of different frequencies can be conveyed over the same conductors 
without interfering with each other. Bedell experimented with 
the superposition of different currents, but his system had the dis- 
aivautage that in conveying the currents to the conductors a con- 
siderable amount of inductance was iutroduced. This disadvantage 
tan be obviated by using non-inductive resistances, or by the direct 
iutroduction of the superposed currents in tbe winding of a 
gerera'cr.. It is also possible to convey the superposed currents to 
the coi ductors, tl.rough induction, by means of simultaneous trans- 
forn.atiun. The author sbowed a number of drawings dealing with two 
or thfee-plase and single-phase currents on the same conductors. 
The author claims fur his system of superposed current transmission 
that it permits currents of two different frequencies, one for 
lighting and one for power purposes, to be transmitted along one 
set of coiductors. The voltage of the current for motor driving, 
and the voltage drop in the feeders and distributing mains can be 
greater than hitherto, resulting in an economy of copper in the 
coucuct ra. 


A Swiss Congress.—In connection with the Inter- 
natio) al Congress on Medicinal Electrology and Radiology to be 
held at Berne from September 1st to 6th, arrangements are in hand 
for an exhibition of electro-physiological, electro-therapeutical, and 
radiological apparatus. 


Germany.—The German Elcctro-Chemical Society has 
char gcd its title. 
Borsten  Gerellschaft fiir Angewandte Physikalische Chemie 
(German Bunsen Society of Applied Physical Chemistry). 


Reconstraction.—We learn that the shareholders of 
D. Stewart & Co., Limited, engineers and boiler makers of Glasgow, 
are being called tcgetber to consider a proposal to wind the com- 
lany up voluntar.]y for a possible reconstruction. 


Royal Society.—At a meeting held yesterday, a paper 
was rad by Prof. E. Wilson on “Tbe Dissipation of Energy by 
Electio Currents induced in an Iron Cylinder when Rotated in a 
Maguetic Field,” ЕЕ 
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- Marriage. —Mt. Charles Morison Johnston, M. I. E. E., 
borough electrical engincer of Sbrewsbury, was marfied on dune 
btb, at Lancaster, to Miss Hilda Margaret Robinson, of Lancaster. 
The presents included a dining room clock, with inscription and 
bronze figures, fromthe Shrewsbury Corpofation and thechairman and 
members of the Lighting Committee, and an aneroid barometer, 
with inscription, from the staff at the borough electricity works, 
Shrewsbury. 


THE CENTRAL STATION ENGINEER. 


THE Brcvghty Ferry Town Council bave offered the appointment of 
electrical engineer to Mr. James TUBNBULL, cf Willesden. It is 
proposed tbat he shall act under Mr. Е. Waddell, the present engi- 
neer and manager of the electricity department of the Council. 

Mr. J. Н. CLOTHIER, of Stafford, has been appointed electrical 
ene: to the St. Anne's-on-Sea U.D.C. 

г. E. DEWAR, assistant engineer at the High Wycombe Electric 
Light Works, bas been yreeented by the staff and employés with а 
gold cbain on bis departure from the town. 

The Electric Light Committee of the Sheffield City Council has 
intimated its intention to increate the salary of the general manager 
aud engineer of the electric supply department, Mr. S. E. Feppen, 
from £600 to £700 per annum as from June 1st. 

The Rotherham Town Council on June 4th decided to increase 
the salary of Mr. Cross, engineer at the electricity works, to 
£250 a year, and that of Mr. WiLLIAMS, assistant engineer, to 
£120 a year. 


NEW COMPANIES REGISTERED. 


Thomas Bolton & Sons, Limited (73,860). — This company 
was registered on May 28th, with a capital of £300,000 in £1 shares, to acquire 
the business carried on by 'l'bomas Bolton & боря, at Broad Street Metal Works, 
Birmingham; Oakamoor Mills, near Cheadle; Froghall, near Cheadle, Staffs. ; 
Mersey Copper Works, Widnes, Laocs.; and Sutton, near St. Helens, Lanos., 
to adopt an agreement made between 'T. Bolton and T. A. Bolton (trustees and 
executors of the will of A. 8. Bolton) of the first part, F. 8. Bolton, of the 
second part, F. 8. Bolton, 'T. Bolton, €. B. Toller, G. Rathbone and F. A. Bolton, 
of the third part, and this is of tbe fourth part, and to carry on the business of 
copper smelters, manufacturers of metals of every description, manufacturers 
of wire, wire rods, tubes and sheets of brass, copper and other metals or alloys 
metal rollers, steel makers, ironmasters, engineers, founders, smelters an 
workers in iron, steel, brass, copper and other metals, electricians, engineers, 
suppliers of electricity for the purposes of ligbt, heat or power, &c. The first 
subscribers (each with cne share) are :—F. B. Bolton, 14, Ampton Road, Edg- 
baston, manufacturer; J. Bolton, Lightoaks, Oakamoor, North Staffs., manu- 
facturer; C. B. Toller, Aston Bank, Hawarden, manufacturer; G. Rathbone, 
Baycliffe, Woolton, Liverpool, manufactnrer; Sir G. 8. Robertson, 11, Harley 
House, W., Lieut.-Col. (retired); T. O. Callender, West Heath House, Abbey 
Wood, Kent, engineer; I. M. Henderby, Warleigh Lodge, Wimbledon, 
chartered accoun ant: and F. A. Bolton, Moor Court, Oakamoor, North Staffs., 
manufacturer. No initial publie issue, The number of directors is not to be 
Jess than four nor more than seven; the first are Е. 8. Bolton, C. B. Toller, 
G Rathbone. Sir G. S. Robertson, T. О. Callender, І. M. Henderby, and F. A. 
Bolton. Sir G. S. Robertson is “debenture director." Qualitication (except 
the debenture director, Sir G. S. Robertson, and T. O. Caliender, or one of the 
first directcrs who is also a vendor), 1,000 ordinary shares. Remuneration of 
chairman, 4500 per annum; of сгоіплгу directors, £250 per annum, with a 
share in the profits. Registered oftice, Broad Street Metal Works, Broad 
Street, Birmingham. 


Pekin and North China Electrical Corporation, Limited 
(73,918).— This company was registered on June 2nd, with a capital of £100,000 
in £1 shares, to acquire the business carried on by the Siemens & Halske 
Actien Gesellschaft, Messre. Mardi & Co., aud the Chinesische Electricitats 
Gesellschatt M.B.H., or one of them, to carry on the business of electrical 
engineers, makera of electiic plant, contractors, &c., in Pekin or elsewhere in 
the Empire of China, and to adopt an agreement with the Byndicatdu Yunnan, 
Limited. The firtt subscribers (each with one share) are:—J. W. Clark, 83, 
Springbank Road, Hither Green, S. E., secretary; Н. A. Pensam, 80, Endlesham 
Road, Balham, S.W., accountant; I. Hallam, 34, Ashburnham Grove, Green- 
wich, 8.E., clerk; A. G. 8. Laurie, 19, Fairholme Road, West Kensington, W., 
chartered accountant; W. Loughran, 69, Marford Road, upper Clapton, N.E., 
clerk; C. Piilow, 100, Henley Road, Ilford, secretary; апа H. F. Page, Meadow 
Bank, Hornchurch, clerk. ‘The numberof directors is not to be less than three 
nor more than seven. The first are A. Adam, Sir H. C. J. Bunbury, P. A. 
Loeder, and A. W. West; qualification, £250; remuneration, £100 each per 
annum (£50 extra for the chairman) and a share in the profits, such share not 
to exceed £5,000 divi.ible in any year, Registered office, Salisbury House, 
London Wall, Е.С, 


Clubbe & Southey, Limited (73,939). —Т.1ів company was 
registered on June 4th,?wih а capitel of £27,000 in £1 Shares, to acquire any 
patents and rights relating to devices for measuring liquids, and in particular 
to acquire from A. W. Southey,the benefit of certain existing inventions, to turn 
to account such patents and inventions, and to carry on the business of elec- 
triciang, electrical aod mechanical engineers, manufacturers of electrical 
vehicles and caniages, and electrical machines and apparatus, suppliers of 
power, traction, light and heat, &c. The first subscribers (each with one share) 
are:—A. J. McMillan, 17, Tower Royal, Cannon Street, E.C., secretary; L. R. 
Flick, 15, Vincent Square, Westminster, solicitor: C. A. Denyer, Fernhurst, 
Windsor, solicitor; H, Parker, 17, Mostyn Road, Brixton, 5.W., clerk; F. G. 
Batchelor, 1, St. Anne’s Road, Ha-row, clerk; W. M. Bailey, Woodleigh, Forest 
Hill, S.E., accountant; and D. J. Frith, 8, Waterloo Street, Camberwell Green, 
clerk. No initial public i: sue. The number of directors is not to be less than 
two пог inore than seven; the subscribers are to appoint the first ; remuneration 
as fixed by the company. Registered cfilce, 13, Elm Street, Gray's Inn 
Road, W.C. 


Foote & Milne, Limited (73,923).— This company was regis- 
tered on June 8rd, with а capital of 215,000 in £1 shares (5,000 preference), to 
carry on the і usiness of electrical, mechanical, hydraulic and general engineers, 
contractors, l rass founders, metal workers, tool makers, mechanist:, metallur- 
gists, &c., and totake over the business now carried on by H. Foote, L. Milne 
and E. J. Owen at 6^, Victoria Street, S. W., as Foote & Milne. The first sub · 
scribers (each with one preference share) are:—L. Milne, 66, Victoria Street, 
S. W., electrical engineer; Н. Foote, 66, Vict.ria Street, B. W., electrical engi- 
neer; E. J. Owen, 66, Victoria Street, 8. W., electrical engineer ; P. Dove, 43, 
Mostyn Road, North Brixton, electrical eng:ncer; C. R. Gadsden, 49, Birchde:e 


ы. 
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Road, Forest Gate, accountant; R. Hero, 256, Wandsworth Bridge Road, | 


Fulham, clerk; and P. F. Abbott, 76, Gaskarth Road, Balham Hill, S. W., store- 
keeper. No initial publio issue. The number of directors is not to he less than 
two nor more than seven; the first are H. Foote, L. Milne, and E. J. Owen, 
each of whom may retain office so long as he holds £2,500 shares. Remunera- 
tion of H. Foote and L. Milne, £364 cach per annum ; of E. J. Owen, £248 per 
annum. 


Art Fittings, Limited (73,907).—This company was registered 
on June 2nd, with a capital of £10,000 in £1 shares, to carry on the business of 
manufacturera of, and dealers in, fittings for electric, gas, and oil light, and 
other illuminants, electric heating and cooking apparatus, Storage batteries, 
Јашрв, lampholders, telephones, bells, bell pushes, speaking tubes, cables, wires, 
awitches, wall attachments, meters, fuses, lightning arresters, testing apparatus, 
dynamos, motors, electrical novelties, electrical apparatus and machinery, art 
metal work, fenders, fire irons, door plates, screens, gates, railings, art glass 
shades, &c. The first subscribers (each with one share) are:—A. C. Read, 66, 
Victoria Street, S. W., secretary; R. Dand, 25, Westhorpe Street, Putney, secre- 
tary; F. Jarrett, 198, Lordship Road, Stoke Newington, accountant; T. B. C. 
Nuttall, 12, Princess Road, South Norwood, 8.E., electrical engineer; A. Payne, 
2, Marmion Road, Clapham Common, S. W., electrical engineer ; C. 8. J. Free- 
man, 67, Primrose Mansions, Battersea Park, 8.W., electrical engineer; and 
H. E. Benwell, 29, 8t. Stephen's Avenue, Bhepherd's Bush, W., electrical engi- 
neer. No initial public issue. Table A" main! applies. Probable dealings 
with Drake & Gorham, Limited, are mentioned in the articles, Registered 
office, 66, Victoria Street, S.W., 


— . — 


OFFICIALi| RETURNS OF ELECTRICAL 
COMPANIES. 


General Electric Tramways Company, Limited (43,428).— 

This company's annual return was filed on April 8th, when 18,000 shares were 

taken up out*of a nominal capital of £50,000 in £1 shares 41 per share has 

2 called up, resulting in the receipt of £18,500. Mortgages and charges: 
15,000. 


Hartlepool Electric Tramways Company, Limited (49,734).— 
This company's aunual return was filed on April 8th, when 5,000 ordinary 
shares were taken up out of & nominal capital] of £100,000 in 5,000 preference 
&nd 5,000 ordinary shares of £10 each. £10 per share has been called up, 
resulting in the receipt of £50,000, No mortgages or charges. 


SR Es => 


SUPPLY STATION ACCOUNTS. 


TRR accounts for last year of the Electricity 
South Shields Department of the South Shields Corporation 


Corporation represent the first period of the new manage- 
Electricity ment. The notable item in the general state- 
Accounts. ment is a reduction in the gross amount 


expended upon maintaining the supply, which 
Mr. J. H. Cawthra, the borough electrical engineer, has been able to 
reduce by £13. The progress made in the last five years is as 
follows :— 


the Units seld. No. of 
8 Private. ho маш fie. 9 195 9155 
1897 153,338 82,172 41,729 127 kw. 31 £144 — £1,676 
1898 392,637 200,808 107,300 323 Kw. 63 £2,149 — 4882 
1899 634,464 394,039 107,800 £00 kw. 63 £4,231 — £73 
1900 944.629 573,094 182,732 705 xw. 191 46,276 +£1,024 
1901 985,646 655,574 330,072 767 Kw. 283 £7,751 + £595 


Of the increaie in capital expenditure, the larger portion has been 
laid out on new mains. As the total plant installed is 1,900 KW., there 
is ample reserve for increase in load without further capital expendi- 
ture on the works, 


GENERAL STATEMENT. 


1600. 1901. Inc. 

Total capital expenditure £128,488 £138,801 £10,313 
Number of unitssold  ... 755,820 — 985,646 229,820 
No. of 8-c.p. lamps connected 35 325 41,680 6,655 
M^ximum load in kw.  ... T 705 167 62 
Gross revenue - + £12,191 — £13,653 (1,402 
Gross expenditure... ies si £5,915 45,902 — 13 
Gross profit T sik sk £6,276 27,751 21,475 
Average price per unit sole 370d. 3.944, — 46d. 


The lamps installed bave increased by 19 per cent., the consumers 
by 14 per cent., the load by 8 per cent., and the units by 30 per 
cent. The rates charged are now 7d. and 2d. during the two winter 
quarters, "The reductiou in price has caused the receipts from 
energy sold to fall nearly id. The average from private con- 


sumers taken alone is 3 9d. per unit, and for strect lighting 1 3d. 
per unit. 


REVENUE STATEMENT. 
1900. 1901, 
Gro:s. Per unit. Gross. Per unit. Ine, 
Bale of energy 411,658 370d. £13,318 324d. — 46d. 


Meter rents s v» 280 ‘09d. 337 08а. — Old. 
Supply of lamps, Ke.. bs М. na 8 ER 
Sundry fees, rents received, 1 т m 
ünd compensation, ) 253 084. => * оза. 
Gross revenue ... £12,191 3 87d. £13,653 332d. — 55d. 
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The cost of production has been greatly reduced, standing now at 
144d. per unit for total costs inclusive of all charges, or 1994 if 
certain outside expenses be deducted. Tais Mr. Cawthra claims і» 
absolutely the lowest cost of production recorded to-day by any 
electricity supply works generating for lighting only. Rather mort 
than half of the saving bas been made on coal, the rest being distributed 
over the various other items which, with the exception of repain 
due to troubles on the mains, have all fallen. 


Cost or PRODUCTION. 


1900. 1901. 
Gross. Per unit. Gross. Per unit. Inc. 
£92,108 67d. 41,787 13d. — 24d. 
259 »O8d. 184 ‘05d. — 03d. 


Coal. e ee ee ee oe r 

Oil, waste, water, and engine } 
room stores. 

Salaries and wages incurred 
in generation and distribu- 
tion, and attending street 
lamps.. 

Repairs Me шашпаса 
о u oilers, . 
engines. E ee nd 502 164, 821 
renewals of public lamps. 


Works cost .. £4,387 1394. £4,398 1-07d. – 3X, 


1,518 48d. 1,606 ‘89d. — 09d. 


"20d. + 04d. 


Rent, rates and taxes .. 252 08d. 193 054. 034 · 
1 N 
of man ag in A . £ 
engineer, secretary, clerks, | 781 25d. 857 21d. — id 
General „establishment 
eiae fecha tes} 493 ла ан M, =o 
nsurance. 
Other expenses ae E == — — z= z 
Total costs .. £5,915 1:884. £5,902 1*44d. — 44d. 


— 


The emaller net profit is explained by the further re- adjustment 
of the sinking funds, causing the financial charges to take a sum of 
£1,904 more than in 1900. As the gross profit was increased by only 
£1,475, the difference of £429 brought the net profit down to £595. 


Рвошт BTATEMEN?. 


1900. 1901. 
Interest on loans 8*5... жаз 9; c xn xa £3,185 £4,018 
Binking fund for repayments 07» 5 e 2067 3,138 
Net profit carried forward ld 1,024 595 
Gross profit. we e. £6,276 £7,751 


CITY NOTES. 


. British Electric Traction Company. 


THE following report is to be presented to the shareholders at the 
sixth ordinary general meeting of the company, to be held at 
Hamilton House, Victoria Embankment, E.C., on Monday, June 
16th, at 12 o'clock noon :— 
The directors beg to submit their report and statement of accounts 
for the year ended March 31st, 1902. „ 
Profit and Loss Account.—The profits, including £21,457 5s. 74. 
brought forward from last year, amount to £224,727 58. 5d. This 
does not take into account the premiums, amounting to £121,184 
lls. 6d. received in respect of new share and debenture capital, 
which have been carried direct to reserve. After deducting the 
proportion of general expenses chargeable to revenue, and also tbe 
expenses incurred in connection with schemes not proceeded with 
and written off, sundry reserves, contributions to supcrannuation 
fund and interest on debenture stock, there remains a net profit of 
£158,307 7s. 8d., which the directors propose should be applied as 
follows :— | 
Rejuctionofgoodwillaccount .. s. ... ., „ 415000 
Reduction of licenses and testing of new systems account ee 2,500 0 0 
Reduction of furniture account . 49 
Dividend at the rate of 6 per cent. per annum on the preferenoe 
shares for the year ended March 91st, 1902, including the 
dividend paid to February 15th, 1902, and proportion of divi- 
dend payable August 15th, 1902, accrued to date .. es T 
Dividend atthe rate of 12 per cent. per annum on the ordinary 
shares for the half-year ended March Bist, 1902, making with 
the interim dividend at the rate of рет cent. per annum paid 


for the half-year ended September h, 1901, a total distribu- 


tion of 9 per cent. for the year .. ee 71,511 1 n 


Carried forward to next account oe oe - ee ee 27,438 7 0 
£158905; 7 8 
The directora further propose that each shareholder should receive 


5,847 1 9 


out of the issue of 20,000 ordinary shares referred to below, an 


allotment at par of one ordinary share in respect of every 10 shares, 
whether ordinary or preference, held on June 6th, 1902. 

Capital Account.—The option given to Messrs. J. S. Morgan and 
Co. and the Electric and General Investment Company, Limited, to 
call for allotment of the unissned balance of 37,926 ordinary abares 
and 10,000 preference shares was exercised on J uly 8tb, 1901, and 
the shares have been duly allotted and paid for in fall. There has 
also been issued £210,906 5 per cent. perpetual debenture stock. 
The total premiums received in respect of these issues, after deduct- 
ing the expenses, amount to £121,184 118. 6d., and the whole of this 
amount has been added to reserve, which now stands at £459,705 
4s. 10d. The subscribed share and debenture capital at March 31st 
was :— 


——————— — ED 
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£1,000,000 in ordinary shares of £10 each. 

£1,000,000 in 6 per cent. cumulative preference shares of 
£10 each. 

£810,906 in 5 per cent. perpetual debenture stock. 


— 


£2,810,906 


— 


The directors recommend that the nominal capital of the company 
be increaced by the creation of 100,000 ordinary shares of £10 each 
and 100,000 preference shares of £10 each. A part of this new 
capital is required to carry out ihe absorption of the Electrical 
Power Distribution Company by an exchange of shares referred to 
below. It is proposed to make an immediate ist ue of 20, C00 
ordinary shares by allotment to the shareholders, as stated above. 
The directors consider it undesirable to make any public issue cf 
ordinary shares at ihe present time, as, in their opinion, the 
market price of the shares is below what they consider to be their 
value. 

Contracts and Undertakings.—The balance under this head, after 
deducting the cost of undertakings transferred, and after writing 
off expentes incurred in respect of schemes not proceeded with, but 
including a proportion of general expenses, is £199,179 2s. 5d., made 
up as follows :— 

Expenditure on works and undertakings for account of othc 

companies АР ix si s ss > ә .. £26,726 0 1 
Expenditure on works and undertakings owned or 

leased by the B E.T. Company, and for general 
stores AR as ee vs sa is . . £10388 5 6 
Less reserved .. è 4,000 0 0 


99,988 5 6 
Expenditure in eonnection with schemes in course 

of development, and on Acts of Parliament, 

provisional orders, light railway orders, and 

other rights and powers secured cr in course of 

promotion .. we x "s Ex ^ 7 

Less reserved .. ds 5,000 0 0 
— 12,465 16 10 


— 


£199,179 2 65 


Investments.—'The total amcunt of investments, after deducting 
cott of securities sold, stands аё £2,332,932 178. 9d., and is made up 
as follows :— 


Consols .. € és - ie n či s . cost 4161, 757 19 & 

Lcans and advances to associated ccmpanies and others, and 
deposits s EN 5 zx és m Vx . 144,875 16 1 
Mortgages, debentures, and debenture stock 
and shares of associated and other com- 
гапіев .. “Р - T m cost 22, (86,299 9 0 
Less reserved at 10,00 0 0 


2,026,299 2 0 
£2,832,932 17 9 


N.B.—There are certain contingent liabilities in respect of scme of there 
investments. A portion of the Consols is depot ited with the Paymaster-General 
in respect of Acts of Parliament, &c. 

Electrical Power Distributicn Сетрапу, Limitcd.—The company 
bas a large holding in the Electrical Power Distribution Company, 
and the two companies bave joint interests іп several combined 
electric lighting, power, and traction undertakings. Your directors 
are of opinion that the efficiency of the ccmbined organisations wil] 
be increased, and that economies can be effected by tke complete 
absorption by the company of the Electrical Power Distribution 
Company. With this view the directors propose to offerto the 
other holders of shares in the E.P.D. Company ore B.E.T. fully paid 
ordinary sbare for each fully paid ordinary sbare in the E.P.D. 
Company, and one B.E.T. fully paid preference sbare for each 
E. P. D. Company fully paid preference share. There are also 200 
deferred shares of £1 each in the Electrical Power Distribution 
Company, which were issued and paid for in cash at the time of the 
formation of the company. They are held by Messrs. E. Garcke, 
J. 8. Raworth, W. L. Madgen, К. Percy Sellon, and G. Offor. In 
1900 an agreement was made between the E.P.D. Company and the 
holders of these sbares, by which the E.P.D. Company bas the 
pt ion, exercirable at any time within ten years from January Ist, 
1900, to extinguish the special rights attaching to such shares on the 
basis of the payment of £10,000 in cash. An agreement has now 
been made between the B.E.T. Company and the holders of the 
deferred shares, giving the B.E.T. Company the option within 
19 months from June 6th, 1902, of purchasing the 200 deferred 
shares at the price of £10,000, payable in cash, or, at the option of 
the B.E.T. Company, in fully paid ordinary shares of the B.E.T. 
Company at the market price of the day on which the option is 
exercised, and upon the condition that the B E.T. Company shall 
exercise such option in the event of its acquiring & majority of the 
o:dinary and Preference shares of the E.P.D. Company within the 
period aforesaid. It is intended to offer Mr. Madgen, the managing 
director of the Electrical Power Distribution Company, a seat on 
the board. | 

British Electrical Superannuation Fund.—This fund is now in full 
and ratisfactory operation. At the end of 1901 the membership 
жаз 81, and 29 associated companies and undertakings had 
signified their intention to contribute to the fund on behalf of their 
salaried s'aff. The sum of £452 2s. 3d. bas been contributed by the 
company during the pa:t year. | 

British Electrical Friendly Society. Attention is called to the 
particulars cf this society on page 21. 
in December last, since when 19 branches have been formed in 
various parts of the country, and 1,255 men in the service of the 
British Electric Traction Associated Companies have joined the 
society. | | 

The directors who retire this year are Mr. C. Shirreff B. Hilton 
and the Hon. Sir Charles W. Fremantle, K.C.B., and both are eligible 
for re-election. Messrs. Fred. W. Smith & Co, the auditors, retire, 
and offer themselves for re-election. 


The society was constituted. 


м 


Perth Electric Tramways Company. 


THE report, covering a period of 18 months to December 31st, 1901, 
states that seven miles have been in operation for three months, 10} 
miles for 37 months, and 13 miles for 11} months, being an average 
of about 114 miles during the 18 months. The total gross revenue 
earned from this mileage during that period amounted to £60,268. 
During the 18 months covered by the accounts £102,109 has been 
spent on the construction of further sections, extra motive power 
and additional cars. Since the date of the accounts additional 
routes have been completed, making the total mileage now in 
operation 164 miles. The accounts show a net profit from working 
of £21,097, from which has to be deducted interest on debenture 
stock and loans, leaving a net balance of £7,354. From this it is 
proposed to pay interest on the cumulative preference shares to 
June 30th last, which will leave a balance of £4,081. After allowing 
for the debit of £2,957 brought forward from last account, a credit 
balance of £1,124 is carried forward. The meeting was held in 
London yesterday. 


Belliss & Morcom, Limited. 


THE report for the year ended March 31st states that the profit for 
the year, after making ample provision for depreciation, &c., and 
after payment of the preference dividend, amounts to £32,803. 
The directors have already distributed an interim dividend on the 
ordinary ehares at the rate of 5 per cent. per annum ; they now 


. propose to pay a further dividend, making 124 per cent. for the 


year, to place £10,000 to the general reserve fund, and to carry 
forward the balance, together with the amount brought forward 
from the preceding year. The directors have made a further issue 
of preference shares; these have been placed at a premium, which 
has been added to the reserve fund. 


Prospectuses. 


On Wednesday the list of subscriptions closed in an issue of 
£135,000 4 per cent. first mortgage debenture stock of Willans and 
Robinson for completing the Queen's Ferry and Rugby works, and 
for providing additional machinery, working capital, &c. 

The Bromley (Kent) Electric Light and Power Company, 
Limited, has been inviting applications for an issue of 4,000 £5 
ordinary shares (5s. premium) and £50,000 41 per cent. first deben- 
ture stock. The list closed last Friday. 

The list was opened on Tuesday, and is to close to-day in an issue 
of 18,000 ordinary shares of £10 each in the Blackpool & Garstang 
Light Railway Company, which has powers for laying about 
14 miles of line, to be worked electrically on the overhead system. 
A portion of the line may be opened for traffic in the summer of 
1903. 

The Middleton Electric Traction Company, Limited, has an- 
nounced an issue at, par of £50,000 4 per cent. first mortgage 
debenture stock. Part of the expenditure has been met by the 
proceeds of the issue of 10,000 ordinary shares, and by advances 
from the B.E.T. Co., Limited, amounting on May 31st, 1902, with 
interest, to about-£58,490. The present issue is made in order to 
repay there advances, and to meet the balance of the amounts due 
on the contracts for the construction and equipment of the lines 
and the completion of the car depot. 

The subscription list will close on Monday next of an issue of 
$7,500,000 5 per cent. Consolidated Mortgage 50-year Gold Bonds, 
in bonds to bearer of $1,000 each, in the Havana Electric Railway 
Company, an American company. 


Ld 


W. T. Henley's Telegraph Works Company. 


THE directors’ report to be presented to the shareholders at the 
ordinary general meeting to be held at the Cannon Street Hotel on 
Friday, June 20th, 1902, at 12 o'clock noon, reads as follows :— 

“The negotiations for the amalgamation of the company with 
Messrs. Callender’s Cable and Construction Company, Limited, are 
etill proceeding, and the directors are therefore unable to submit 
the terms tothe shareholders, as intimated in their circular of. 
February 21st last. The directors are of opinion, however, that the 
payment of the final dividend should not be longer deferred ; they 
therefore now submit the annual report, and will communicate the 
terms of the amalgamation to the shareholders a3 soon as the 
negotiations are completed. The annexed accounts show that 
during the past year a net profit has been made of £64,447 193. 9d. 
After payment of directors’ and auditors’ fees, debenture interest 
and income-tax, and making the usual allowance for depreciation of 
buildings, plant, machinery, &c., there remains £57,449 133. 3d, 
making, with £24,210 16s. brought forward from last year, a total of 
£81,660 9s.3d. The directors have transferred £1,000 to the deber- 
ture redemption tinking fund, and £11,000 to the reserve account, 
and they recommend the payment of a dividend on the ordinary 
shares at the rate of 20 per cent. per annum ‘less income-tax), in- 
cluding the interim dividends of 5 per cent. paid on September 1st, 
1901, and 10 per cent. paid on March 1st last. These payments will, 
together with the preference dividend for the year, amount to 
£54,875, leaving £26,785 93. За. to be carried forward. The divi- 
dend warrants will be posted on June 20:b, 1902. Mr. Sydney 
Gedgeand Mr. Frederick Newton retire by rotation in accordance with 
the provisions of the articles of association, and, being eligible, offer 
themselves for re-election. The auditors, Messrs. Ball, Baker, Deed, 
Cornish & Co., retire, and, being eligible, offer themselves fcr re- 
election." 
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Correetibn.— With referente to the remarks which 
appeared in our “Stocks and Shates” Letter last week régatding 
the B.I.W. and the Telegraph Manufactuting Co.’s issue, we learn 
that the whole of the debentures were subscribed; in fact, the 
issue was more than covered twice over, and the list closed a day 
earlier than was intended. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending June 
6th were £1,029; corresponding week last year, £674: increase, £855, Tote! 
to date, £15,674; corresponding period last year, £13,577; increase, £2,097. 
Miles of track open, n2 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
Jone 7th were 4476; corresponding week last year, 4878; decrease, 
£402. Total receipta to date, £7,874; corresponding period last year, 
£7,$71; decrease, £497, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
T 6th were £4,078; corresponding period last year £4,406; increase, 
2. - 
British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending May 30th :— 


Comparison N Aggregate, 


with corres- 
Company. Amount | ronding week 
po 8 weeks 
of last year. | *Amount.| Inc. or Dec. 
— |- — =! - — — 
£ +£ | -£ £ +£ — 2 
Devon port? .. | 645 — — 21 8,550 — — 
Dudley- Stourbridge 715 — | 592, 2] 14,671 2,691 -- 
Gateshead .. as 737 241 — 21 14,139 977 — 
Greenock-Pt. Glasgow | 595 810 — 71 9,0 2 5,140 — 
Hartlepool] .. ab: ENG — 52 | 2) 4,731 8 -- 
Kidderminster sol 48 - - 197 | 2) 2,269 41 — 
Merthyrt a |) 228 — 18 2) 4.194 -- €57 
Middleton“ T И ome c] om f 2,956 — — 
Oldbam—Athton 634 298 — 21 10,976 109 -— 
Poole} .. - as 259 — 151 1 9] 4,684 -— 75 
Potteries ai tt. -— 801 | 2) 89,195 1,032 — 
Southport... sa ee — 8, 21 4,166 1.219 — 
South Staffordshire? | 814 — | 505| 21% | 16,168 4 | — 
Swansea T jot x — 133 21 9,110 759 — 
Taunton* „„ EE — -- — 21 1,228 — — 
emouth§ .. "m 262 | “= 107 21 4,249 251 — 
olverhampton Dist. 147 | 44 — 21 8,069 1,878 | — 


Central London Railway.—The receipts for the week ending June 7th were 
£7,896; corresponding week last year, £6,064; increase, £1,272. "Total 
receipts to date, £151,819; corresponding period last year, £142,5£5; in- 
crease, £12,284, Miles open, 6, - 


City and South Londen Railway.—The receipts for the week ending 
June 8th were £3,074; corresponding week latt year, 41.929; increase, 
£1,145. Total receipts to date (23 weeks), £68,496; @rrerponding pericd last 
year, 445,868; increase, £23,138, Miles open, 62; last year, 43, 


Dover Corporation Tramways. — The receipts for the week ending Jure 
"th were £259 0s. 10d.; corresponding week lest year, 4220 5s. (d.; in- 
crease, 438 15s. 4d. Total to date, £4,225 12s. 1Cd. ; corresponding pericd 
last year, £4,170 15s. (44.; increase, £154 178. 94d. Miles of track open, 8. 
Car miles run, 1902, 6, 287; 1901, 5,114, Number of cars, 11, 


Dublin United Tramways Ccmpany.— The receipts fcr the week endirg June 
6th were as follows :— D. U. T. Co., 43,6£9 118. 11d. ; D. B. D. Co. 4814 15s. Id.; 
total, £4,454 7s.; corresponding week last year B. U. . Co., £8,819 18s. 7d.; 
D. 8. D. Co., 4927 9s. (d.; total, £4,747 Bs. Id.; decreare, 4292 16s. Id.; 
эштеме to date, £96,418 бя, 10d.; last year, 492,608 16в.; increaee, 
EP, 814 9s 10d. Mileage worked, 46. 


East Ham Tramwaye.— The receipts for week ending June 7th were £450 
14s. а: total to date, £18,464 Св. 8d. Car miles run, 10,602; number of 
саге, 2 . 


Glasgow Corporation Tramways.—Wcek enéing June 7th, £19,182 78. Fd. ; Іа’ t 
year, £11,598 18, Bd.; inc re ase, £584 Cs. Miles of track opr n, 624; last year, 
49%. Car miles ruu, 248,70; last усаг, 212,708 Ayproxin ate number of 
cars, 480; last year, 380. 


Liverpool Overbead Railway.— The receipts for the week ending Jure- 


Sth were £1,506; corresponding week last year, £1,651; decrease, £145, 
Total to date £32,874; corresponding pericd last year, 486,1C6 ; decrease, 
£3,282, Miles open, 6 miles 67 chains. 


Sunderland Corporation Tramways.—Week ending June Rtb, £1,110; corre- 
sponding period last year, £1,150. Total receipts to date, 410.758; corre- 
sponding pericd last year, £9,916; increase, £842, Miles open, 17 &9. 


STOCKS AND SHARES. 


Wednesday Evening. 
Охсе more the Stock Excharge is suffering from an overdose of 
speculative activity. A number of wild plunges in the Kaffir 
market, whose hopes were damped by the fall which ensued upon 
the Peace news, and who were not tufficiently strong to continue 
their commitments, have been obliged to close their shares, and the 
forced. selling was felt through all the otker markets of the Houte. 
Luckily, however, the strength of Consols furnishes a strong support 
to sections like the electrical, which depend so much upon the in- 
vestment feeling that is abroad. Since it was announced that the 
purchase of Gorchens for account of the sinking fund is to be 
resumed, the premier security bas boldly shaken off its earlier 


weakness, ard it is mainly due to this fact that our lists show so few 


ml 
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declines, while two or threo itefüs stand ont farourably with к 
Advance on the week's work. 

In the Home Railway séction; the electrics] stocks are the бен 
in an otherwise listless market. Waterloo and City is а point ti the 
good upon the expectations of the line doing well over the Nan 
Review traffics. Moreover, the appetite which is awakening in the 
public taste for 3 per cent. stocks is another reason for the better 
quotation. It is reasonably advanced that if people will readily 
subscribe 3 per cent. Colonial and Corporation securities at prices 
between 95 and 97, they will probably turn their attention later on 
to this thoroughly well-secured stock. The position of late having 
completely changed in regard to investment kecurities, it is not 
improbable that Waterloo and City stock may go to 99 or there. 
abouts. Central London Ordinary is also a little better, the line's 
traffic receipts telling in its favour. The company’s Coronation 
preparations at Shepherd's Bush are quite elaborate, and the station 
will form a pretty sight at illumination time. Metropolitan Conr- 
eolidated stock is 83, and District Ordinary keeps abcut 32}. 

British Electric Tractions are a good market, although no varie 
tion bas to be recorded in the quotations. The report, which is 
detailed in another column, is considered excellent, and it shoold 
assist the price in the rise of & sovereign, which it seems fair to 
prophesy for the Ordinary shares, They can now be bought at 14 ora 
fraction over. Anglo-Argentine Trams are better at 43, and Boers 
Ayres and Belgrano “В” Preference have been wanted at 51. Brisbane 
Electric Preference at 42 are a little better, but there is no change 
in Perth Elec rie Tramways Debenture stock on the iseme of tte 
report. At 1014 the security appears to be cheap, since the œm- 
pany was earning its debenture interest nearly twice over in the 
period covered by the report, and the document speaks of steady 
progress since the accounts were made up to December 31st last, 

New issues of “ Traction“ descriptions are making their аррги- 
ance rapidly. The Havana Electric Railway Company now bela: 
the public is the outcome cf the private concern operating in Cuts, 
of which we have from time to time given particulars in this 
column. Five per cent. consolidated mortgage 50-year gold 
bonds are now offered to the extent of 72 million dollars it 
the fixed price of 98, which give a return of about 51 per cent to 
the subscriber. The Havana Electric is not an English company ; 
it is registered under the lax laws of the State of New Jersey, but 
the names of the directors carry great weight on both sides of the 
Atlantic. So important an issue is receiving much more attention 
than that of the light railway in Surrey advertised a few days ago, 
which had little to commend it except as a speculation. 


Electric lighting shares are steady, and the list shows ое 
solitary fall as the only fluctuation since we last wrote. Bromptca 
and Kensington Ordinary have receded to the same price as that 
qucted for the Preference. Speculation in Metropolitans is 
ceasing, the time for publication of the arbitrator's award being & 
near as to keep fresh operators out of the market. New Charing 
Cross Ordinary shares are 84 and new Westminsters 3j. Charing 
Cross "City Undertaking” Preference are changing hands st 1 
small discount. The foreign and provincial issues are just as quie 
as those of the London shares. Oxfords are 53, Folkestones 6, Hove 71, 
Bournemouth and Poole Ordinary 114, Preference 10, and the 
Debenture stock 1054. Calcutta Electric Supply shares of both 
issues are £9 middle, Electric Lighting and Traction of Australis 
Preference 43, and the 5 per Cent. Debenture Stock 1024. River 
Plate Electric Light and Traction Debenture is 724: the last psy- 
ment of interest was made in January, 1899. Royal Eleetrie of 
Montreal Debenture is good at 104. 

Telegraph stocks are quiet, the principal movements being 3 ris 
of 5 in Ccmmercial Cable, and declines of 1 and 4 Anglo-Americas 
Preferred stock, and Eastern Extension shares respectively. Ти 
latter movement is due to the liquidation of several deceased 
accounts, one of which contained £00 shares. Telegraphic coz: 
munication with the Philippines, interrupted by a break in tbe 
Hong Kong—Manila cable has now been restored. The Debenture 
stocks of both the Eastern companies are rather better. Henley’ 
shares have not yet recovered their last week's decline, although 
the dividend is up to market expectations. Some disappointmest 
is expressed at the length of time which the negotiations with the 
Callender's Company are taking. Callenders Preference sre į 
harder. 

General Electric Preference keep at 10], unchanged by the fre 
and the pathetic loss of life which it caused. Electric Construction 
Debenture stock has hardened a point. British Insulated Wire 
shares are moving erratically, but Telephone issues have strengt 
here and there. National Third Preference, however, sre dow } 
to 5, while United River Plate Ordinary at the same price here 
added j to their quotation, It is not thought that there will be 
much revival of general activity in this market until after the 
Coronation festivities, 
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SHARE LIST ОР ELECTRICAL  OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ur 
week ed 
ns lith, 
Highest. | Lowest 
46 | 45 
88b | 881 
7% 162 
34 | «39H 
97 | 958 
13 123 
126 123 
875 КРК 
13 | 198 
1084 6 
1012 T 
811 84 
13à | 12] 
254 | ... 
97 
544 
“Бо, "5 
106 | 105 
5 — 
101? | 101 


121 


111 


Btock n ; Closing ol 
Present | or Dividends for r 
Ins. NAME. Мей | the last — — | — д 
„ | | 1899. | 1900. | 1901. | > 
82,300 | African Direct Telegraph, 4 % Debs .. | 100 РУ .. | 99 —103 99 —103 
25,000 | Amason Telegraph Co.'s shares, Nos. 1 to 25, 000 . .. | 10 ‘ e | 34— 44 34— 44 
119,700: Amason ph 5 95 Debs., Nos. 1 to 1,250 Red. „> | 100 822 .. | 70 — 80 70 — 80 
804,720 Anglo-American "Telegraph — T Stock 73/6 | 38% | 61s. | 44 — 47 | 44 — 47 
8,097,640 Do. do, 6% Pref e T „Stock 6 6 | 6 % | 88 — 90 87 — 89 
3,097,640 Do. do. Deferred i i» ^ [BStock|£1 78. 58. 28. 62— 74 6%- 7i 
44,000 Ohili Telephone, Nos. 1 to 44, 000 II eos eee 5 4 5 % | ees 34— 4 34— 4 
13,893,308 Oommercial Cable $100 | 8 mw. | 160 —i70  |165 —175 
1,741,009; Do. do. Bterling 500 ) your 4 ЪТ Deb. Btock Red. Stock з. 94 — 96 95 — 97 
16,000 Ouba Telegraph see eve eee 10 7 Ф .* | 44— 54 44 — 54 
6,000 Do. 10 % Pret. ds sà "t : 10 |) . nr 124— 134 | 124 — 134 
12,931 Spanish Telegraph  .. UE VÉ «E 5 47 1% 24)— 3h | 2%— 81 
6,000 Do. do. 10 Cum. Pref. se eee 5 eee eee 94— 101 84— 9$ 
80,0007 Do. do. 44 Y Debs. м 50 eod m] 99 —102 | 99 —102 
60,7102 e e gars Саме 880 ＋* 33% 342 94— 104 94— 103 
est India Oable, 44! ‘Reg. Deb, within = 2. 
101,3007 ыле ot 1001 bs 99 —102 | 99 — 102 
4,000,000 | Eastern Telegraph, Ord. Stock "a ЗА Stock 7 % 7 % | . |120 —130 120 — 130 
1,930,807 Do. 3 Pref. Btock m ia 100 | ... % |) o 199.998 87 — 90 
1,43932,2687 Do. Mort. Deb. Btock Red. ... Stock| ... es | 107 —112 |107 —111 
,000 | Eastern Extension, 83 and China Telegraph 107 7 7 % | 124 — 134 | 12 — 13 
820,000; Do. 4% Deb. Btock те 54. |107 —112 |108 —113 
300,000; { Eastern and South African Telegraph, 4 % Mort 50 100 5 ... | 99 —102 | 99 —102 
200,0002 Do. 4 % Beg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 288. 99 c3 %| 99 —162% 
180,297 Globe Telegraph and Trust eee eee eee | 8 — 8 — 9 
180,049 Do. do. 6% Pref. Mn өөө 124— 134 124— 133 
160,000 Great Northern Telegraph, of Oopenhagen 25 — 27 25 — 27 
75,000 Halifax and Bermuda Oable, 44 % 1 st Mort. Debs., э 100 99 —103 | 99 —109 
within Moe, 1 to 1,300, Bed. 
17,000 European Tel si Ms sxe e] 25 37 — 41 37 — 41 
100,0003) London Platino-Brasilian Telegraph, 6 Y Debs. ...  .. 100 —104  |100 — 104 
Montevideo ted, Nos. 1 to 72,680 .. i— i 3 
86,492 Do. à do. 5 9 Pref., Nos. 1 to 86,493 i— 1 f— 1 
983,333 | National Telephone, Pref. Stock ... dis - ee 95 — 99 95 — 99 
200,000 Do Pref. shares eee eee 0 31— 3g 3$— 39 
1,906,667 Do Def. Stock Д 5, iss 63 — 57 53 — 57 
15,000 Do. 6 Oum. 1% Pref. eee eee [I 12 — 14 12 — 14 
15,000 Do. 8 Oum. and Pref. 06 ees ee 12 — 14 12 — 14 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 — 65} 4i— 5 
$,000,0007 E 83 95 Deb. Stock Red. dk es 94 — 97 | 94 — 97 
en ephone an re ов. 1 to 171,504, fully oir doa H— 176 
100,000 Pacific and European Tel, 4 Y Guar. Debe., 1 to 1,000 ... 9 —102 99 —102 
11,839 Routers. LI) eee 006 eee eee 009 eee ee i — 8 7 — 8 
8, Submarine Cables Trust аз ees see 8 á 110 —120 |110 —120 
68,000 | United River Plate Telephone iss 44— 5 48— 5} 
40,000 Do. do, 5 V Cum. pret. Nos. 1—40,000 44— 5 44— о 
179,9471 Do. do. b y А Debs. eee eee eee 103 —106 103 —106 
165,600 | West African h, 5 Y Debs.... dvi А 99 —102 99 —102 
008 | West гое of America, Nos. 1—30,000 and 53,001 —53,008 — 
150,000; 4 95 Debs., хардаг ee er 99 —102 99 —102 
1980 Werom pep Itd., Nos. 1—907,930 ... ‘es oe 114— 124 | 114— 124 
75,0002 Debs. 2nd series, 1906 - 102 —105 |102 —105 
848,7771 Deb. Red. eee eee 99 —102 99 —102 
88,821 Weat Telia and 8 ph eee ove eoe [II] 4— $ 1— 1 
4,669 Do. do. do. 6 J Oum. 3nd Pref... Sie 43. 98. 44 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 ' 100 101 —104 101 —104 
| ELECTRICITY SUPPLY COMPANIES. 
Blackheath and Greenwich Dist. Electric Light, Ord. ... sa А і 2 
19.06 Do. 44% 1st | Ad Btock, Prov. tam 100 * 6$ à 100 B 100 —104 
1 о Каа ee p., Ord., 101 to 19,761 516 8 9— 9 8$— 91 
Dre Did Birand 43 pp 5а 10 — 10 9 — 10 
50,000 do. do. 414 oum. Oum. Pref. b I eee oe 51— 52 51— 5 
2000 De do. do. E Deb. Stock ae 100 | ... si 105 —107 |105 —107 
34,000 “Chelsea Bloctricity Bupply, Ord. 5 6 Ф| 5% | 4 % | br — 5 5— 5 
on Do. do. Deb. Stock Red. Btock| ... ies .. 1110 —118 110 —113 
70,579 | City of London Ei Electric Lighting, 40,001—110,579... 10 | 4 0 $ 5%| 8— 9 — 
40,000 Do. 6 95 Саш. Pref., 1 to 40,000 . 10|6 6 .. 1113 — 124 | 114— 123 
400,0002 Do. 5 Y Deb. Btock, Scrip. (iss. at £115) ‘all paid evs See .. |128 —128 |123 —198 
,000 Do. 44% 2nd Deb. Btock, Prov. Certs., all paid | 100 t .. |103 —106  |103 —106 
40,000 icd of 000, & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 4 Ф 4% | 74— 83 71— 84 
20,000 do, 6 & Pret, 40,001—60,000 10 | 6 6 .. | 12 — 13 12 — 13 
400,0001 De 44 p Deb. Btock, Prov. Oerts (all paid) Rd. .. "Mr iis .. |108 —111 |108 —111 
85,500 Edmundson's lec. Corp. ep Ord. Shares ТП ee TII b 6 y 4 7 Ф eee 61— 6à 64— 6 
20,000 A Pis 6 96 Cum. Pref. eee eee coe eee m 51 — є} 53— 6 
30000 44 95 1st Mort. Deb. Stock. | 100 1 i 108 —111 [108 —111 
,000 Kensington and Enightateidgo Electric, Ord. 5 | 11 12% | 10 10 — 11 10 — 11 
,000 do. 4% Deb. Stock Btock| ... iss .. |101 —104 101 —104 
110,000 Eod Electric Berpl Corporation, Limited, Od ..| 8 11— 12 | 14— 14 
49,840 Do 6 % Pref. 5s as " 4— 4 | 4 — 4 
950,000 Ha do. 4% 1 Mt Db. Stock Bd. Steck T^ .. | 95 —100 95 —100 
96,769 шош Blectric ly, 101 to 62,500 T 10 5 „ 16% | 68% | 165 — 174 | 164— 173 
220,000; Do. Mortgage 5 Stock 7 TA .. |111 —115 111 —115 
950,000] Do. 84% Mort. Deb. Stock Red. . Stock m .. |98 —101 | 98 —101 
8,652 | Notting Hill Electric Lighting "n 7% |6 14 — 15 | 14 — 15 
40,000 St. James s and Pall Blectric Light, Ord. .. s 5 |144 me 143 144— 154 | 144— 154 
20,000 Do. do. % Pref. 20,081 to 40,080 | 5 7 7 81— 9 81— 91 
150,000; Do. do. 33 % Deb. Red. eee 100 0 Ir eee —101 98 —101 
12000 Smithfleld Market шег Bappy, | Ord. x ee 5 . 1$— 23 12— 23 
50,0007 Do. 4% D b eee 100 ees ee 80 — 90 80 5 90 
65,000 | South London сенн Bupply, Or. ses 5 3— 33 | 3— 3% 
109,518 | Westminater Electric Supply, Ord. сөз 5 18 4. 103% 10195 11 — 12 11 — 12 


* Subject to Founders Shares. 


+ Unless otherwise stated all shares are fully paid. 


t 
i Dividends paid in deferred sh 
Dividends marked § are for a year, consisting of the latter part of one year and the first part of 


Quotations on Liverpool Stock Exchange, 


£ 
are warrants, profits being used as са: 
e next, 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present Brook Dividends for Closing Glosing 5 GUES 
— — ge | Ње last three years, Pg . s ii | week sodod 
ł | 1899. | 1900, | 1901. Highest | Lowest 
20,000 | British Aluminium T. Oum. Pref. .. ef] 10| . is $i 96— 53 44— 53 И sis 
800,000; Do. do. 5 lst Mo rt. Deb. Btock Red. eee Stock — 90 86 === 90 "TT PP 
62,074 | British Electric Traction ed sis „10 8 E 9 * 9 ? % 183 144 | 134— 143 141 133 
90,000 Do. do. 6 —. | 10 124— 13 121— 13 122 | 11,5 
620,060; Do. do. b Perpetual ‘Debentare Stock Stock 124 —127  |124 —127 126 е 
70,000 Реге me Wire Ord. . eee eee eec b 20 [4 15 * 10 E 8) — 94 71— 83 "us 
70,000 соза Cum. Pref. eee sen eee 5 eee 51— 5 M 6 oe eee 
50,000 qBrowett, Lindley & Co. (1899), Ord. eo „ | £1) | 8% .. | 138. to 158. 13& to 15. RE 
50,000 6 Ф Cum. Pref... | 41| ... 6 .е |16/6 to 17/0 | 16/6 to 17/0 | ... 80 
105,731 | Brush Ellecl. Жайла, Orà,1t0105731 .. « | 2| ag 5 J Ni | l— gg | ae 14 |... |... 
50,000 Do. Non-cum. 6 V Pret. iv d iss 2| 6 6 3 1t— 21 12— 91 ae 9M 
125,000! Do. do 44 95 Perp. Deb. Stock e ... |Btock| ... - .. 101 —104 1101 —104 six ves 
125,0002 Do 4} . 2nd Deb. Stock e 95 —100 95 —100 
30,000 | Oallender’s Oable Construction ‚ Nos. 1—30, 000 5 16 Y 15% 17 — 18 17 — 18 
40,000 e e. 5 95 Cum. Pref. 200 eee eee eot — 6 52 — €} 6,4 e 
90,0001 Do. do. 44 Ist Mort. Deb. Stock Red 90 Stock [IN eee eee 111 —115 111 —115 ө - ecc 
* 1,969,800 Oentral London A T Btock eot aoe eer ee II, 104 — 106 104 —107 106} 105 
440,100 Do. 4% Pref. Stock .. eee ooe эө» eee 103 —106 108 —106 1063 104 
n 440,100 Do. mm Def. d do. eee eas [11 eee 100 —103 100 —103 101 


71 74 71 — 74 | 74| 714 
| 8 з— 3 | 3— 8 | 3&| 34 
ИТ coe eee 103 —108 25 103 —108 Ф 105 1044 
6 23 eee í— ё i— 8 [III өөө 
6 24 m 3 — 3 11— 24 oer эө» 
eee ene eee "b — 80 75 — 80 75 өөө 


: 4 hd 


P4000 | B Oo» meg & dit Mort. Bag, Debs, 1 66 900 of 
100,0007 i 2100, and 901 to 11,000 of £50 red 

99,261 Edison а Bwan Utd. Bl. Let, , shares, £3 pd. 1 to 99, 

17,139 Do. "A" Shares, 01—017,139 ... 
844 0281 Do. a m 4% Deb. Stock Red 


Stock 
Stock 
855,000 City and Beuth London Railway [I1] eot 009 eee = 11% te 
8 
5 
5 
100 
100 
2 
2 
Btock 
10 


100,0007) Юе do. 5% 2nd Deb Btock Prov. Certs all pd. edele18-8 82 — 87 . | i 
112,100 | Blectric Oonstruction, 1 to 112,100 . e 6% 6%... | 14— 1M | H— 1H E 
$1,390 Do. do. 7 Cum. Pref., 1 to 81, 990... eee eee eee ТІ) 21— 8 24— 3 эө 
'182,5007 Do. do. 4 Par, 1st Mort. Deb. Btock T зая is a 97 —101 $9 —102 see aes 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... KC Ow з ids .. |10 — 104 | 10 — 104 105 " 
150,000 Do. do. 4 Mort. Deb. eee eee 009 Stock eee eee eee 98 —101 98 — 101 ооо eae 
85,000 Henley’s (W. T.) Telegraph Works, р eM 515 «| 20 J 20 % jdm 174 | 164—174 | 17 |... 
85,000 do, do. Pref. ... 5 44 43 eee 5i— 6 51— 6 i aes 
50,0002 De. do. do. ort. Deb. Stock. Stock] ... Ssi — 11 —115 111 —115 es UN 
50,000 | India-Rabber, Gutta-Percha and тыа h Works » | 10110 Y 10 . | 21 — 22 21 — 22 a «ss 
100,000 үт, 1 do. a Mer? 4% lst ort. Deb. 20 TI E. 34% Ф % 99 —102 99 —102 "TT өөө 
De Over way 906 Cee eee så li 4 — 4H 41: — 4H TT) 2 
10,000 f do. Pref. 210 paid os.  ..| 10 1204 11 103 11. 
7,500 Parker (Thomas), Limited, Ord., Мов, 1 to 7, Mo ers we] 10 [ us i .. | 15h— 164 | 154—164 E а 
§Rosling, Appleby & Fynn 6 Cum. Pref. .. T" e | £l Se 6 sae coe T cee 19/0 to 20/0 P 
87,350 | Telegraph 5 and tenance ... .. | 182 | 15 171 20 Ф| 34 — 37 94 — 37 3628 | 353 
150,0002 Do. 4% Deb. Ваз. Nos. 1 to 1,500 Red. 1909 eoe 100 eee oe 006 103 —106 103 — 106 eee coe 
25, ,000 seer Мык нир Ord. Nos. 1 to 25, 000 eee eee 5 12 19 Ф eee 91— 104 9% — 104 20 e 
20,000 do. b % Cm. Pri. Nos. 1 to TET b vee aes eee 6 . B)— 6 [PI oe 
МЮ] Waterico ad Ону allway, Grd tack ~~ ee 100| 3% s% 3 %| 92 — 95 | 98 — 96 944 | 93i 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. { From Bradford Bbare List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY 900163, 
Construction and Mainte AA Oldham, Ashton, Hyde Electric А 
Nasional Electric Free Wiring, —1. па bo. E có Brat, daz pay te 104. 
* From Birmingham Share List, 4 From Manchester Share List, Bank rate of а З per cent. qrebruary 6th. 1902). 
MARKET QUOTATIONS, Wednesday, June llth. 
CHEMICALS, &c. This week.| Last week. Ino, or Dec. METALS, . (continued) This чоек. Last week. Ino. or Dee. 
& H ee ee cwt ә Е ee Copper Sheet oe ee ee ton 68 £09 
. Ms oe ee — е si 4. ee 4 99 0 өө eo — 260 260 
@ u Oxalio eo eo oe per owt. 03/- 62/- oe 8 90 'Bilectroiytio) Bars өө per ton £68 £68 
в w» Bulph ee e eo per 6/6 ee 6 ee ae = ee per ton £76 £15 m 
1 „ рег owt. 43} 49/- Vs 6 n " per ton £68 £68 - 
a Ammonia, Muriate (osystal) .. per ton 288 10 ee © n Mn Н.О. Wire per Ib. 8d. 8d. ee 
: " , T — tan са es F ° "T per Ib &- n ee 
2 Вара Oarboo ©. : Per n 4 A A. Ae Wi | Fer k. тА Ls С 
a Borar өө өө ee . per ton A18 A18 ee h Gutta-percha fine oo ee per Ib. M. 79 
3 . per tal. "n Җ 52 h India-rubber, Para fne .. . per Ib. 2/114 to 8/04 9/11j to 8/04 . 
& „„ ec оо œ per gal, б ee 1 Iron, Charcoal Sheets per ton £18 £18 са 
s Qopger Rulphate „„ Der 419 419 ài 4 „ Pig (Cleveland warrants) .. per юр] _ 49/9 49) Id. inc. 
e Nitrate ec . porton 594 BU - 1 Forgings per ton From £11 ee 
: 5 1 oo ee per ton 481 81 ee í [T] Borap, Vy ve * ee per ton 47/6 to 50/- 41/6 to 50/- 
3 ee 3 € 4917 10 ss € „ Wire, galvanised No. 8 .. porton £9 16 Lm 
per 0 . м. ee 8 [| 0 ee per ten 418 £18 e 
1 Cause (SOx ee . Per ton — ө m Manganin Wire No. 38 oe ee p wi 28 16 ee 
е чь se oe „ . POR w.. 110, 110% 4 Mice (la original osses), dall per ib. 84. to 9d, | 8а. ю Od. i. 
в Bulphate of Magnesia . per ton 44 10 44 10 à и " s modi per Id. 1/9 08/9 | 1/9 t0 % - 
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“INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE MACHINERY. 
By A. С. KBORALX. 
(Paper read at Manchester, March 25th, 1902.) 


(Continued from page 959.) 


ASYNCHRONOUS MOTORS. 


The great advantages of the asynchronous motor (induction 
motor) over the synchronous machine are that its starting is simple, 
effective, aud cconomical, that no direct current excitation is 
required, and that its speed can be regulated ; on the other hand, it 
is inferior, because of its relatively large no-load current and its 
lower power factor, especially below three-quarter load. These 
features of working are well known and appreciated nowadays, and 
need not be discussed here; on the other hand, time does not admit 
of a discussion of the many interesting points connected with the 
actual design of these motors. But before concluding the paper, 
two points in connection with the subject may be referred to. 

The first point relates to the starting capabilities of the induc- 
tion motors used for every-day industrial purposes, as distinct from 
traction and similar work ; regarding this question there still seems 
to be a certain amount of misunderstanding prevalent among those 
up iin who have been used more particularly to direct-current 
work. 

The polyphase induction motor, constructed with a permanently 
short-circuited rotor winding, that is, with a squirrel cage rotor, or 
a modification of it, is naturally an ideal motor from the user's 
point of view. On account of its simplicity it is low in first cost, 
and easy to operate, and the cost of upkeep is negligible, insomuch 
as there is nothing to get out of order, or to require attention or 
renewal. But principally on account of the starting of motors of 
this type, it becomes necessary to limit the size of such motors 
when a large scheme for the distribution of power is concerned; 


the power station superintendent has, in fact, to insist that all. 


induction motors connected to the mains shall be provided with 
rotor resistances for starting, when these motors exceed a certain 
size, say, about 5 B. H. P. 

Induction motors, with permanently short-circuited rotors, require 
an altogether abnormal starting current, especially if they are 
required to start against any considerable load. For on account of 
the relatively low resistance of the rotor bars and connecting rings 
(or strips), there is nothing to limit the current taken at the moment 
of starting, except the magnetic leakage from pole to pole of the 
stator, and the lowering of the pressure on the motor terminals; 
the former will increase s3 enormously, that the useful rotor flux 
(that flux actually getting into the rotor and cutting the bars) will 
be relatively small. Thusthe starting torque (which is proportional 
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In the former case the rush of current is only momentary, but in 
the latter case the large current is required for some time, as the 
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starting is certainly not good (unless the motor is provided with a 
special high resistance rotor, which means low efficiency at load), 
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Arrangement for short-circuiting the Rings and raising the Brushes after the Motor has attained full speed. 
Fic. 19.—8LIE RINGS AND BRUSH GEAR FOR 60.p.H.P. INDUCTION Мотов. 


to the useful flux and to the rotor current) will be quite small, 
although the starting current of the motor is so great; moreover, 
this large starting current is (on account of the great leakage) of 
very low power factor, and thus causes very harmful effects on 
the pressure regulation of the system. Naturally, the pressure on 
the terminals of the motor also falls, which, in turn, affects the 
Starting torque, as the latter is proportional to the square of the 
terminal pressure. For these reasons, the very best induction 
motors of this type on the market, when starting against the load 
offered by a belt and loose pulley only, take a current equal to at 
least twice the full load current; when starting with full load 
torque this will increase to threo to four times the full load current. 


and hence it follows that, under the latter conditions of operation, 
the motor is liable to burn out—it will do so if there are any weak 
points in it, or if it takes toolong to speed up. 

It will therefore be readily understood, from what has been said 
above, that the successful operation of a large power distribution 
scheme would be impossible if large motors of this type were used 
indiscriminately ; even if there was no lighting work, the effect of 
the starting of such motors would be detrimental to the proper per- 
formance of other motors connected to the system. For this reason, 
it is absolutely necessary that all induction motors of any size 
should be fitted with slip rings, and be operated (at starting) with 
rotor resistances. In the author's opinion all motors above 5 B. H. P., 
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having to start against load, should be so fitted; if they are not 
required to start against load, permanently short-circuited rotors can 
be used for motors up to 8 в.н.р. inclusive. | 

The introduction of a non-inductive resistance into the rotor 
circuits at starting, which cau be gradually cut out as the motor 
speeds up, enables polyphase induction motors to start nearly as 
effectively and economically as the corresponding direct-current 
shunt-wound motors; as a matter of fact, the conditions are quite 
analogous in the two cases. The table given below is typical of 
the starting performance of modern three-phase motors (with slip 
rings) of absolutely standard design, that is to say, motors which 
have not been specially designed for large starting torques. The 
figuras in question have been taken at random from a collection of 


test-room data relative to different sizes and makes of induction 
motor. 


Normal rating of motor. 80 B. H. P. | 16 B.H.P. 


luo B.H.P. 


— — — —— — — 


| 
No load speed 995 е 375 1,000 1,000 
Frequency ... s iss Аз г 25 50 50 
Terminal pressure ... = 


2 


Full-load current per phase — 175 32 15 

1 efficiency 7 te .. 94 95:90 % 885% 

1 power factor 91% 90 „ 90 $ 

„ slip 85 zs к „2% 2% 25% 
Maximum load before falling out of step | | 

(B. H..) i ne ie & 750. 62 ! 34 

No load current Fs ER e| 40! 9 4 

Torque at full load... 5, 050 162 81 


Starting torque with full load current з 
Maximum value of starting torque e 


| 4,900 | 158 | 78 
Starting current for this value of torque | 


11,500 350 
m ш 55 


Note (a). The values above have been taken directly from the 
test-curves—all the tests were carried out at constant (normal) 
terminal pressure. 

(b) All the values for the torque are expressed in pound-feet. 

From the above table it will be seen that for a starting current 
equal to the full load current the torque at starting is about 97 per 
cent. of the full load running torque; moreover, the maximum 
starting torque is equal to 2:27, 215 and 2°55 times the full load 
running torque respectively. Such values as these are sufficient for 
all usual purposes, but clearly they can be largely increased if 
desired by altering slightly the design of the motor, taking, for 
instance, fewer stator conductors and a greater flux; the latter will, 
of course, cause corresponding increases in the no load currents 
of the motors, which are not, as a rule, objectionable. 

The table also gives & good idea of the running performance of 
three-phase induction motors of standard design with respect to 
efficiency, power factor, slip, no load current, &c. For similar 
figures relative to slow-speed motors, a reference to fig. 18 (4 and 5) 
may be made. i 

When induction motors are fitted with slip rings and brushes in 
connection with the rotor windings, it always pays to make suitable 
arrangements for short-circuiting the rings and lifting off the 
brushes as soon as the motor has reached ita full speed; in this 
way practically all wear of the brushes and rings is prevented, 
while the friction and copper losses that would otherwise occur at 
the brush contacts and the copper loss in the conductors leading to 
the starting box are done away with. As the rotor currente are in 
general very heavy, these losses are well worth taking care of. An 
arrangement of this character is shown in fig. 19; it is a very 
simple and effective device, not at all likely to get out of order, 
and is comparatively inexpensive; the size illustrated is suitable 
for an induction motor of 50—60 B.H.P. Motors provided with 


such arrangements approximate to the condition of motors with 


permanently short-circuited rotors when running, while when 
starting they are free from the disadvantages of the latter type. 

The other point connected with polyphase induction motors 
which may be profitably referred to here is the great advantage of 
low frequencies for slow-speed motors. This is best illustrated 
by means of an example taken from practice. The curves in fig. 18 
(a and B) refer to two slow-speed motors of respectively 350 в.н.Р. 
and 115 в.н.р.; the former (fig. 184) is a motor directly coupled 
to a mining ventilator running at 310 revolutions per minute, 
while the latter (fig. 185) 1s directly coupled to a (Riedler) bigh- 
speed pump running at 200 revolutions per minute. 


(To be concluded.) 


AUTOMATIC RELAY TRANSLATION FOR LONG 
SUBMARINE CABLES. 


By 8. G. Brown. 
(Paper read in London, May 1st, 1902.) 


(Continued from page 960.) 


Lord Rayleigh in testing magnetometrically a bar of iron, one 
end of the iron being very near the magnetometer, and with a com- 
pensating coil adjusted to balance the magnetism, which a feeble 
magnetising current induced in the bar, found that the compensa- 
tion remained perfect if the magnetic force fell below 0:00004 C.G.S. 
Within this range of force there is no retentiveness. The magne- 


tising process begins like the straining of a solid body with a 
elastic stage, within which there is no permanent set. Some elee- 
tricians have thought that there must be a drawback to the use d 
iron in these shunts, especially as the iron forms a closed circuit 
They have suggested air as being a more perfect material, but I 
think the above well meets their objection. The permeability af 
the iron of these inductive shunts when used for cable work is 
probably somewhere about 150 as against the 1,200, or thereabocta, 
when used as transformers for alternating-current lighting work, the 
permeability of air being 1. 

Magnetic shunts have been designed, so that the molecules of 
iron may be shaken up by an alternating-current excitation. This 
alternating-current cireuit is disposed so that there shall be no 
interaction between it and the shunt-winding. The ity of 
the iron may thus be greatly increased. The method has been tried 
with satisfactory resulte. These magnetic shunts are of very great 
value in cable work, for they steady and curb the action of the 
relay coil, and without them relay working would be well nigh 
impossible. Their action on a siphon recorder is no lees marked; 
using a “plain” automatic or hand-key as sender, they produce 
curbed signals, and this with an increase of speed. eo 

The drum cable relay apparatus, so far as I have described it, is 
all that is necessary for simple translation on short cables, а hand- 
key being used at the first station, the relays, в в", being connected 
to work two sounders, which sounders are joined up with a battery, 
in the same way as а hand-key, to transmit the messages over tbe 
second line; but in what follows I shall assume that at the originst- 
ing station an “ automatic transmitter” is employed. 

Although scarcely necessary, it may be well here to call attention 
to the fact that when a cable is worked at its highest practical 
speed, many of the originating impulses are obliterated from 
the received signals whenever successive impulses of the same 
polarity ог sign occur. It is, therefore, evident that if the impulses 
sent by the relay apparatus into the second cable are to be identical 
in character with those sent into the first, it is necessary to repro- 
duce the missing beats.“ The instrument used for this purpose 
is called an “interpolator.” Its action resembles that of the ашо- 
matic transmitter at the originating station, with this difference, 
that the movements of its transmitting levers, instead of being 


Fic. 2.—(See also Plate 2.) 


governed by the perforations in the punched tape or strip, af 
governed by the motions of the relay tongue. e interpolator 
sends into the second cable impulses similar to those entering the 
first cable, and these may be either "curbed" or " "M 
required. To use this instrument to the best advantage, it 1 
necessary that it should run in approximate synchronism with tbe 
automatic transmitter, and that the speed of the last-named instru- 
ment should be nearly uniform. : 
The interpolator consists of two seta of si g levers, similar 
to each other, but mechanically distinct. One set sends on the “dot 
signals and the other the “dashes.” Fig. 2 shows the mechanism of 
one-half of the interpolator, which acts as an automatic transmitter, 
forwarding the “dot” signals received by the dram relay from the 
first into the second cable. The electro-magnet к is worked from 
the relay R of fig. 1. The other set of mechanism, or “ dash " side, 
not shown, is worked from the relay, в". When the electro-maguet 
Е is energised, it pulls down its armature, removing the catch, c, from 
holding the clutch-sleeve, a, and allowing it to revolve. The clutch- 
sleeve, as it revolves, moves the lever, L, so as to make contact with 
the lower contact point, v, this putting battery to line; в is a spring 
lever worked from a crank-pin on top of the clutch-sleeve; the 
crank-pin revolving, rocks the lever, and operates the reverser, X 
to which the battery is connected, and this, at stated times in the 
revolution, reverses the battery, which acts as a curb to the first 
battery current, or cutting off the battery and putting the line to 
earth, to act as plain” automatic, as the case may be. By moving 
the reverser, в, relatively to the crank-pin, a bias may be given tothe 
spring of the lever, в. Such a motion will allow of the duration of 
the curb or earthing period being adjusted. р is a spiral spring to 
help the clutch-sleeve to ride over ite lifting rollers, The clutch 
mechanism is driven by a small governed electro-motor. The 
clutch is more particularly shown in fig. 3. в is a rotating spindle 
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If a load of cold refuse is dumped or shovelled into a hot 
‘urnace, the first effect is to reduce the temperature. Then 


noistare and gases are driven off before the stuff begins to 


zurn; and, if these were permitted to pass directly into the 

lues апа chimney at a comparatively low temperature, the 

)bject of the destructor would, to that extent, be defeated. 
. l'here are, in general, two methods of preventing this; the 

irst being, to warm up or stew the refuse on a dead plate 
г hearth before it reaches the grate, the gases then passing 
тег the furnace; and the second, to provide a combustion 
lamber beyond the furnace, this chamber being kept at a 
emperature approaching 2,000? Е. A combination embody- 
ne the features of the two methods is also used. 

It is, of course, important that no stewing of the refuse 
hall take place before it enters the destructor, and to avoid 
his the greatest саге must be taken in designing a destructor 
ant to keep the tipping platform as cool as possible. 

In some cases neglect of this precaution, more particularly 
п furnaces fed from the top, in which case the refuse storage 
лав are over the flues, above the furnace level, has given 
ise to objectionable and insanitary smells. 

After passing through the fines the inert gases are dis- 
harged into the air by means of the chimney. This is, in 
ect, the only use of the chimney ; it is not for the purpose 
f creating a draught, nor for carrying objectionable fumes 
o n great height. If the destructor has done its work 
ficiently, there should be neither smoke, smeli, nor colour 
in the gascs issuing from the chimney's mouth. 

Sometimes a yellow tinge is observable in the escaping 
gases. This means dust, not the same as collected by the 
* dustman," bnt a very fine, almost impalpable, dust driven 
Ж from the furnaces, and possessing a characteristic and 
dbnoxious odour. 

The emission of dust is evidence of imperfect design or 
proportion, as, with a perfectly designed plant, no dust, no 
amell, no nuisance should be, nor need be, emitted or created. 

The duet problem is one that has been met and overcome 
by experienced destructor makers. Baffle plates in the flues, 
swirling chambers, on the cream separator principle, and 
other efficient means are used; but the most ohvious and 
common-sense method is to keep down the velocity of the 
gases by providing flues of ample size. The dust will then 
settle by ordinary gravitation in the flues, and at the base 
of the chimney. 

Having thus dealt, briefly, with the sanitary aspect of the 
matter, and mentioned in a very general way, the chief 
requirements to be met in a satisfactory destructor, the way 
is clear for a consideration of the subject from the steam- 
raising point of view. 

As was mentioned in the opening sentence of these 
articles, the sole object to be aimed at in designing a 
refuse destructor should be to thoroughly cremate the refuse ; 
the production of steam should be looked upon as a secondary 
consideration. 

It must not be supposed that the production of steam by 
means of a destructor is deprecated ; by all means, utilise 
the heat to the best advantage, but on no account must this 
be done at the expense of efficient and perfcct cremation. 

Every attempt to specially adapt a destructor to the duty 
of steam raising, has resulted in impairing its efficiency for 
both purposes: whilst, on the other hand, every improve- 
ment made from the crematory or sanitary point of view, 
has, at the same time, increased its effectiveness, both as a 
destructor and as а steam generator, and its efficiency as the 
e may be taken as a sure guide to its efficiency as the 
other, 

The steam raising properties of a good modern destructor 
are now so far recognised, that it is becoming the general 
practice to include a high-pressure boiler as part of the 
equipment of an up-to-date plant. 

As to the best type of boiler to adopt, this is a matter 
depending entirely upon the nature of the work it has to do. 
If constancy of steam pressure is desirable as in electric 
lighting work, then a boiler with large amount of thermal 
storage i8 best, as, owing to the necessity for clinkering the 
furnaces periodically, the temperature of the flue gases is 
subject to fluctuations which would render the maintenance 
of constant pressure in, say, а water-tube boiler, difficult, if 
not impossible. A boiler of the Lancashire type, in which 
there ів а considerable reserve of heat units in the water, 


does not feel the variation of temperature so much, and for 
this reason has advantages over the water-tube type 

One disadvantage in connection with the Lancashire type 
of boiler is that when bricked up in front, the man holes, 
blow-off cock, &c., are not so accessible as when the boiler 
is used in the ordinary way for coal firing. It is generally 
necessary to introduce an extra length of piping, and at least 
one bend between the boiler and the blow-off oock, in order 
to render the latter accessible at all. This is, of course, 
an objection, particularly in cases where much ‘scale or 
sediment is thrown down. 

For traction work, pumping, mortar-mixing, and like 
operations, in which constancy of steam pressure ig not so 
vital as in electric lighting work, any type of boiler that 
might be used under ordinary coal firing conditions is equally 
guitable. 

(To be continued.) 


THE MEXBORO’ ELECTRIC LIGHTING AND 
| DESTRUCTOR WORKS. 


THE combined U. D.C. refuse destructor and electric light- 
ing works were formally opened on the 29th ult. 

The system adopted is the low-tension three-wire con- 
tinuous current system with accumulators. | 

As а refuse destructor 1в combined with the steam-raising 
plant, accumulators form а very important and necessary 
adjunct, as, by their use, the profitable load on the destructor 
is levelled up and spread over a longer period than would 
otherwise be the case. = 

Three departments of the Council are diréctly concern 
in the working of the installation. 

The Sanitary Committee are responsible for the supply of 
steam, which it is intended shall be raised entirely by the 
burning of ashpit and other refuse. The Electric Light 
Committee have control of the works; and the Highway 
Committee are the principal customers, as public lighting 
forms a considerable portion of the load. 

Public lighting is another very useful factor making for 
the efficient use of the destructor, as, like accumulators, it 
tends to prolong the hours of working. 

This is not the first attempt in Mexboro’ to dispose of the 
town’s refuse by burning. For some years it was burnt in a 
primitive fashion in an old quarry, the site of which was 
readily localised by the smell and smoke, which, according to 
a local account, ** were wafted on the summer breeze." 

The present destructor is an up-to-date one, by the enter- 
prising firm of Meldrum Bros., Limited. 

It is of the three-cell * Simplex" type, having a total 
grate area of 75 sq. ft. 

Each of the three ashpits is provided with two forced 
draught blowers, controlled from the front, the air of the 
draught being heated to 350? F. by passing through a 
regenerator placed in the flues. The heated gases, on leaving 
the furnaces, pass through a combustion chamber, which, 
being placed at right angles to the furnace, acta also as a 
baffle to intercept the dust. 

The capacity of the destructor is 20 tons in 16 hours, 
which works out to about 374 lbs. per sq. ft. of grate area. 
We underctand, however, that this rate can be increased very 
considerably when necessary. 

The refase at Mexboro’ is considered to be of good calorific 
value, as, owing to many of the householders being miners, 
who get free coal, it contains a fair proportion of. cinders. 

The steam-raising plant consists of two Lancashire boilers, 
each 24 ft. long by 7 ft. 6 in. in diameter. One of these is 
heated by the destructor gases, and the other is adapted to 
be fired by coal. 

In both cases hand-firing is adopted; the boiler steam 
pressure is 150 Ibs. per sq. in. 

The engine room contains, at present, two coupled sets, 
capable of developing 50 Kw. at 440 to 480 volts, at a speed 
of 200 r. p. m., and at a steam pressure of 140 lbs. per sq. in. 
In addition to the generators there is a balancer-booster con- 
sisting of four machines coupled together. 

Adjoining the engine room is the accumulator room, con- 
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GERMAN STORAGE BATTERY COMPANIES. 
DISSOLUTION OF THE ACOUMULATOR SYNDICATE. 


Tun syndicate of makers of storage batteries in Germany has now 
been dissolved. It was formed about a year and a half ago, when 
the cost of raw materials was high, for the purpose of advancing 
the prices of accumulators commensurately with the greater outlay 
incurred in manufacturing operations, and itssphere of activity was 
restricted wholly to stationary batteries or those used for lighting 
and power stations. Since then, however, raw materials have 
declined below the level attained prior to the constitution of the 
syndicate, and asthe latter declined to entertain a proposal made 
by the Berlin Accumulator Company to reduce prices to a pro- 
portionate extent, the company withdrew from the organisation in 
April, and at the same time lowered ite quotations by 20 per cent. 
as compared with the list charges of May, 1900. The immediate 
effect of this action has been the retirement of other-firms from the 
syndicate, and the collapse of the ring. A further reduction in 
prices amounting to 18 per cent. has been made by the company in 
uestion, but this is merely nominal, inasmuch as the rebates or 

iscounts allowed bave been curtailed to the same degree. It is 
not at all surprising to find the syndicate being dissolved in view of 
one firm after another withdrawing from it, but it is somewhat 
remarkable to hear of philanthropy in business matters which 
constrains one of the principal companies to take a step for giving 
its consumers the benefit of a diminution in the cost of raw 
materials The action in this respect seems to suggest that the 
prices (fixed by the syndicate were more or less nominal and 
incapable of being obtained. However that may be, another 
attempt ів now being made to form a new syndicate of battery 
makers, or to establish a common basis of prices, but nothing 
definite has so far been settled. 

The Accumulator Company, of Berlin and Hagen, which is 
interested in the Tudor battery, has a share capital amounting to 
£912,500, and has paid dividends of 10 per cent. since 1895 down 
to the end of 1900. As it bas now been decided to make the 
financial period correspond with the calendar year, the report pre- 
sented by the directors at the recent meeting only covered a 
period of six months, which terminated at the end of December, 
1901. During the half-year the groes profits earned reached 
£71,856 as compared with £148,871 in the preceding complete 
financial year, and tbe net profits amounted to £24,019 as against 
£51,810. This sum allows of the payment of a dividend at the rate 


of 5 per cent. for the six months. The company, which owns. 


factories in Hagen, Hirechwavg and Buda-Pesth, has acquired the 
whole of the sbare capital of the Oberspree Accumulator Company, 
thus allowing it to again enter into friendly relations with the 
Berlin Company for Electrical Enterprises—the former proprietor 
of the Oberspree Works—and ita associate, the Union Electricity 
Company, of the same city. When the report of the directors was 


written at the end of March, the value of the orders on hand at that 


time was £100,000 leas than at the corresponding period of 1901, 
andas no improvement has taken place since then the turnover is 
less than was the case a year ago. Herr Correns, bowever, informed 
the abareholders at the recent meeting that there is no occasion for 
entertaining apprehensions in regard to the future. 

The affairs of the Pollak Accumulator Company, of Frankfort-on- 
the-Maine, which was constituted in 1894, with the modest capital 
of £25,000, and subsequently increased to £100,C00, have been 
revealed in a light that is exceedingly unsatisfactory to the share- 
holders. After making a distribution of 8 per cent. in 1899, and of 
7 per cent. in 1900, it had been expected tbat at least 4 per cent. 
would be paid for the past year. The disappearance, however, of 
one of the directors, who bas since terminated his earthly existence, 
led to the discovery of pencil notes showing a heavy deficit for 1901, 
and an investigation of the books has since indicated a debit 
balance to the extent of £27,430 for that year. By drawin g upon 
the reserve funds the deficit becomes reduced to £13,563. It turns 
out that the unfortunate position of the company really extends 
over both 1900 and 1901, as in the former year some of the assets, 
amounting to £11,200, were actually booked twice over, so that 
instead of there having beea a profit, an actual deficit was incurred 
in 1900, when a dividend of 7 per cent. was paid. The present 
directors attribute the unsatisfactory results to the Vienna brancb, 
the high cost of raw materials, the diminution in sales and expensive 
experiments which were only concluded at the end of 1901, and 
which are thought to be full of promise for the future of the under- 
taking. Whilst stating that the critical situation is still engaging 
the attention of the directors, it should be mentioned that Herr C. 
Pollak, the founder of the company, retired from 1t out of considera- 
tion for his health as far back as 1899. 

* The report for 1901 of the Boese Accumulator and Electricity 
Company, of Berlin, which holds an exclusive license for the Stone 
train lighting system in Germany, states tbat the industrial depres- 
sion has dieadvantageously affected working operations, and this 
and other causes have largely diminished the financial resulta After 
meeting expenditure, and providing for deprecialion, the net profits 
amount to £10,946, as compared with £37,530 in 1900, and it is pro- 
posed to pay a dividend at the rate of 4 per cent, as against 11 per 


cent. in the preceding year. 
cerned, the report mentions 
equipped on this principle, incl 
more favourable prospects exist 
sion of electric lighting in train 
The Oberspree Accumulator 


As far as the Stone system is con- 
that 79 railway coaches are now 
uding 20 Imperial mail vans, and 
at the present time for the exten- 
8. 

Company, of Berlin, which was 


founded in 1899 by the Berlin Company for Electrical Enterprises, 


‘be sufficient. 


with a capital of £150,000, has now passed into the possession of 
the Berlin Accumulator Company, although the price at which the 
shares have been acquired has not transpired. Unsuccesaful in 1899 
and 1900, the position of the Oberspree Company became worse 
last year, which has closed with a loss of £33,592, and the sale of 
the undertaking to the Berlin Company is perhaps the beet course 
which could have been pursued under the circumstances. 
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REFUSE DESTRUCTION: ITS SANITARY 
. AND ITS STEAM RAISING ASPECTS. 


By FRANK BROADBENT, M.LE.E. 


(Continued from page 885.) 


II. 


From the data given in the preceding tables, it is pcssibie 
to calculate approximately the combined calorific value of 
the mixed materials constituting the refuse, or dust," 

In the following table, which refers to London refuse 
only, the figures denoting the percentage weight are ba-ed 
upon the average values given in the analyses by Colonel 
Codrington and Mr. Jos. Russell. 

To anticipate the criticism that the figures are not 
accurate to four places of decimals, it may be confessed that 
the nearest second figure only has been taken. This is 
sufficiently accurate, in view of the fact that the analyses 
are based upon the average values per 1,000 cartloads, which 
were not weighed to fractions of a pound. | 


TABL III. 


AVERAGE COMPOSITION AND CALORIFIC VALUE OP LONDON ASH- 
Bin REFUSE, CONTAINING THE AVERAGE PERCENTAGE ОР 


MOISTURE. 
Weicht Te'atire Calor fic 
Component parts. (av bius) | Pur T In dr 
per cent: materials. refusi. 
Coal war sa oa 0:35 9,344 32-5 
Coke iis ox zt 2 015 8,000 12 
Bones and Offa l | 037 5314 197 
Breeze and cinder 205 55 4.000 1.020 
R "e m pi oe 8 040 . 3,334 | 13 
Paper, straw, fibrous material and ' 
vegetable re fuse. . 1815 ' 2,534 3310 
Ash... Ра . 470 Nil. — 
Dust and dirt... 9 75 - — 
Bottles s age 048 i — 
Metals, including tins S0 068 | * E 
Crockery ise t ev 72 » — 
Glass xe 37 | - — 
ME TR PM 
Totals TT yo . . 9997 ! — 1.428 6 


. Assuming, then, that there were no incombustible material 
at all, the average calorific value per pound of refuse is about 
half that of paper, fibrous and vegetable matter, and about 
100 that of dry coal. As compared with coal, it has the 
further disadvantage that, about 60 per cent. hy weight is 
absolutely incombustible, e.g., glass, crockery, metals, dirt, 
&c., but which, if the refuse is put into the furnace in the 
unscreened state, must be raised to a high temperature at 
the expense of the combustiblé portions. Clearly, therefore, 
such material would not support its own combustion, if 
burned on an ordinary grate, and under ordinary conditions. 

It is necessary to surround it with a reverberatory mass of 
glowing material, either in the shape of other combustibles 
or a firebrick argh, and in order to maintain a high tempera- 
ture in the furnace, forced draught is essential. The 
pressure of the blast must be varied to suit the requirements, 
but, generally speaking, a pressure of 14 in. w.g. is found to 
By such means the burning mass may be 
kept in a state of incandescence with, or without, the 
addition of coal or coke, depending upon the nature and 
State of the refuse. . 

In addition to this, means must be provided to keep the 
gases, driven off from the refuse, in contact with the incan- 
descent fuel or firebrick for а sufficient length of time to 
render them harmless, innocuous and inodorous. 
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If a load of cold refuse is dumped or shovelled into a hot 
furnace, the firgt effect is to reduce the temperature. Then 


moisture and gases are driven off before the stuff begins to. 


burn ; and, if these were permitted to pass directly into the 
fluea and chimney at a comparatively low temperature, the 
object of the destructor would, to that extent, be defeated. 
There are, in general, two methods of preventing this; the 
first being, to warm up or stew the refuse on a dead plate 
or hearth before it reaches the grate, the gases then passing 
over the furnace ; and the second, to provide a combustion 
chamber beyond the furnace, this chamber being kept at a 
temperature approaching 2,000? F. A combination embody- 
ing the features of the two methods is also used. 

It is, of. course, important that no stewing of the refuse 
shall take place before it enters the destructor, and to avoid 
this the greatest care must be taken in designing a destructor 
plant to keep the tipping platform as cool as possible. 

In some cases neglect of this precaution, more particularly 
in furnaces fed from the top, in which case the refuse storage 
bins are overthe flues, above the furnace level, has given 
rise to objectionable and insanitary smells. 

After passing through the flues the inert gases are dis- 
charged into the air by means of the chimney. This is, in 
effect, the only use of the chimney ; it is not for the purpose 
of creatinz a draught, nor for carrying objectionable fumes 
to a great height. If the destructor has done its work 
efficiently, there should be neither smoke, smell, nor colour 
in the gascs issuing from the chimney's mouth. | 

Sometimes а yellow tinge is observable in the escaping 

| This means dust, not the same as collected by the 
* dustman," bnt a very fine, almost impalpable, dust driven 
off from the furnaces, and possessing a characteristic and 
obnoxious odour. 

The emission of duat is evidence of imperfect design or 
proportion, as, with a perfectly designed plant, no dust, no 
smell, no nuisance should be, nor need be, emitted or created. 

The dust problem is one that has been met and overcome 
by experienced destructor makers. Baffle plates in the flues, 
swirling chambers, on the cream separator principle, and 
other efficient means are used; but the most ohvious and 
common-sense method is to keep down the velocity of the 
gases by providing flues of ample size. The dust will then 
settle by ordinary gravitation in the flues, and at the base 
of the chimney. 

Having thus dealt, briefly, with the sanitary aspect of the 
matter, and mentioned in a very general way, the chief 
requirements to be met in a satisfactory destructor, the way 
is clear for a consideration of the subject from the steam- 
raising point of view. 

As was mentioned in the opening sentence of these 
articles, the sole object to be aimed at in designing a 
refuse destructor should be to thoroughly cremate the refuse ; 
the prodaction of steam should be looked upon as a secondary 
consideration. | | 

It must not be supposed that the production of steam by 
means of a destructor is deprecated ; by all means, utilise 
the heat to the best advantage, but on no account must this 
be done at the expense of efficient and perfect cremation. — 

Every attempt to specially adapt a destructor to the duty 
of steam raising, has resulted in impairing its efficiency for 
both purposes; whilst,on the other hand, every improve- 
ment made from the crematory or sanitary point of view, 
has, at the same time, increased its effectiveness, both as а 
destructor and as a steam generator, and its efficiency as the 
55 may be taken as a sure guide to its efficiency as the 
other. 

The steam raising properties of a good modern destructor 
are now 80 far recognised, that it is becoming the general 
practice to include a high-pressure boiler as part of the 
equipment of an up-to-date plant. 

As to the best type of boiler to adopt, this is & matter 
depending entirely upon the nature of the work it has to do. 
If constancy of steam pressure is desirable as in electric 
lighting work, then a boiler with large amount of thermal 
storage i8 best, as, owing to the necessity for clinkering the 
furnaces periodically, the temperature of the flue gases is 
subject to fluctuations which would render the maintenance 
of constant pressure in, say, & water-tube boiler, difficult, if 
not impossible A boiler of the Lancashire type, in which 
there is a considerable reserve of heat unite in the water, 


does not feel the variation of tempera 


ture so much, and for 
this reason has advantages over the water-tube type 

One disadvantage in connection with the Lancashire type 
of boiler is that when bricked up in front, the man holes, 
blow-off cock, &c., are not so accessible as when the boiler 
is used in the ordinary way for coal firing. It is generally 
necessary to introduce an extra length of piping, and at least 
one bend between the boiler and the blow-off oock, in order 
to render the latter accessible at all. This is, of course, 
an objection, particularly in cases where much ‘scale or 
sediment is thrown down. 
. For traction work, pumping, mortar-mixing, and like 
operations, in which constancy of steam pressure ig not so 
vital as in electric lighting work, any type of boiler that 
might be used under ordinary coal firing conditions jg equally 
suitable. 

(To be continued.) 


ee 


THE MEXBORO’ ELECTRIC LIGHTING AND 


DESTRUCTOR WORKS. 


THE combined U.D.C. refuse destructor and electric light- 


ing works were formally opened on the 29th ult. 

The system adopted is the low-tension three-wire con- 
tinuous current system with accumulators, É 

As a refuse destructor is combined with the steam-raising 
plant, accumulators form a very important and necessary 
adjunct, as, by their use, the profitable load on the destructor 
is levelled up and spread over a longer period than would 
otherwise be the case. 2 

Three departments of the Council are directly concerned 
in the working of the installation. 

The Sanitary Committee are responsible for the supply of 
steam, which it is intended shall be raised entirely by tlie 
burning of ashpit and other refuse. The Electric Light 
Committee have control of the works; and the Highway 
Committee are the principal customers, as public lighting 
forms a considerable portion of the load. 

Public lighting is another very useful factor making for 
the efficient use of the destructor, as, like accumulators, it 
tends to prolong the hours of working. 

This is not the first attempt in Mexboro' to dispose of the 


. town's refuse by burning. For some years it was burnt in a 


primitive fashion in an old quarry, the site of which was 
readily localised by the smell and smoke, which, according to 
8 local account, ** were wafted on the summer breeze." 

The present destructor is an up-to-date one, by the enter- 
prising firm of Meldrum Bros., Limited. 

It is of the three-cell * Simplex" type, having a total 
grate area of 75 sq. ft. ` 

Each of the three ashpits is provided with two forced 
draught blowera, controlled from the front, the air of the 
draught being heated to 350? F. by passing through a 
regenerator placed in the flues. The heated gases, on leaving 
the furnaces, pass through a combustion chamber, which, 
being placed at right angles to the furnace, acts also as a 
baffle to intercept the dust. | 

The capacity of the destructor is 20 tons in 16 hours, 
which works out to about 374 lbs. per sq. ft. of grate area. 
We underctand, however, that this rate can be increased very 
considerably when necessary. 

The refase at Mexboro'is considered to be of good calorific 
value, as, owing to many of the householders being miners, 
who get free coal, it contains a fair proportion of. cinders. 

The steam-raising plant consists of two Lancashire boilers, 
each 24 ft. long by 7 ft. 6 in. in diameter. One of these is 
heated by the destructor gases, and the other is adapted to 
be fired by coal. 

In both cases hand-firing is adopted ; the boiler steam 
pressure is 150 lbs, per вд. in. 

The engine room contains, at present, two coupled sets, 
capable of developing 50 Kw. at 440 to 480 volts, at a speed 
of 500 r. p. m., and at a steam pressure of 140 lbs. per sq. in. 
In addition to the generators there is a balancer-booster con- 
sisting of four machines coupled together. | 

Adjoining the engine room is the accumulator room, con- 
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taining 250 cells, having an output of 600 ampere-hours at 
а 10-hour rate, or 450 ampere-honrs at а 5-hour rate. 

The public lighting consists of 213 street lamps, each 
containing two 16-0.P. lamps and fitted with Prism globes, 
and 15 enclosed arc lamps of 500 c.P. Attached to each arc 
teu ees are two 25-c.P. incandescent lamps, which are 
lighted after midnight, when the arcs are switched off. The 
‘incandescent lamps in the street pillars can be switched off 
independently. The street lighting generally is controlled 
from six switch pillars, and it is intended that an attendant 
shall cycle round to turn the lamps on or off. It is calcu- 
lated that this can be done in 20 minutes, The street lights 
are supplied from the distributors which supply the private 
lighting. All the Council's: premises are wired, including 
the Market Hall and the Free Library. 

The public lighting replaces 189 gas lights of lower 
candle-power, which formerly cost the Council £400 a year. 

Up to the present the following lengths of cable have been 
laid :—1,800 yards of feeders, 2,600 yards of distributors, 
and 10,000 yards of public lighting cables. 


The principal contractors, and the approximate amounts 


of their contracts, were :— 


Buildings, G. H. Smith Tai m - . . £4,100 
Destructor and one boiler, Meldrum Bros., Ltd. ... 1,930 


One boiler, Tinkers, Limited 532 
Pipiog, Aiton & Co. ... = ЕЕ a m 350 
Travelling crane, The Chatteris Engineering Co.... 120 
Generating plant, Mavor & Coulson, Limited ... 1,786 
Switchboard, Bertram Thomas 8 ed Же 550 
Accumulators, Ashmore, Benson & Co. " ... 1,050 
Cables, including laying, The Callender.Cable Co. 5,600 
Street lainps, Prism Globe Company T .. 1,050 
Meters, cut-outs and sundries P 330 
Land for site " 1,400 


LAG AND LEAD. 
By W. d. RHODES, M.Sc., M.LE.E. 


A propos of recent correspondence and on account of the 
uncertainty which still appears to exist with regard to the 
phase relationship between periodic curves, a careful ex- 
amination of the question may not be out of place. I will, 
therefore, endeavour to state the case as clearly as possible 
in the hope that the terms ** phase difference," * lag " and 
“lead” may in future have perfectly definite meanings. · 


We will commence with the simple case of two sine 


curves. 
Suppose that the two sine curves 
| i= I sin (/ — a) 
e = Е sin (pt — В) 
(where а and /3 are each less than я) represent respectively 
the current passing through a given circuit and the alter- 
nating potential difference between its terminals. The two 
curves will obviously have the same frequency, and the 
angular difference between their nearest maxima or zero 
values is a — /3, which is called their diference of phase. 
If a — B is positive a zero value of the current occurs later 


: 
by a time ZP 


than the nearest, zero value of the poten- 


tial M um and is said to lag b-hind it by an amount 
а — е 

If, on the contrary, a — [ is negative, the current leads 
before the potential difference by an amount B — а. 

We are thus led to the following definition:—A sine 
curve, A, is said to lag behind or lead before another sinc 
curve, в, according as a zero (or maximum) value of A 
occurs later or earlier in point of time than the nearest zero 
(or maximum) value of tlie curve в. 

Again, the power, P, giveu to the circuit ig 


I E 
Р = э cos (a — B). 


That is, the power given to an alternating current. circuit 
is half the product of the maxima values of P.D. and current 
(or the product of the root mean square values of P.D. and 
current) multiplied by the cosine of their phase difference. 


of the time. 


Notice that the expression for power gives no information 
whatever as to whether the current lags behind or leads before 


the P.D. All that we can state is that the phase difference 


between an alternating current and P.D. capable of repre- 
sentation by means of simple sine curves is the angle whose 
cosine equals in magnitude the factor (less than unity), by 
which half the product of the maxima values of current and 
Р.Р. must be multiplied in order to give the power given to 
the circuit. 

The quantity cos (а— f) is called the power factor,” во 
that the power factor is the cosine of the phase difference. 

If the power factor is unity, а = Band the zero and maxima 

values of the two curves occur simultaneously. 
. If the power factor is less than unity (it cannot be greater) 
and the zero values of the current and P.D. occur simul- 
taneously, then either current, or P.D., or both cannot be 
represented by sine curves. 

"The question, therefore, arises: What are we to under- 
stand by difference of phase in cases where the current aud 
P.D. are not capable of representation by sine curves ? 

We have given two definitions of phase difference in the 
case where both current and P.I). are simple sine functions 
To suit our own purpose, we proceed to 
investigate the more general problem by first taking the 
definition of phase difference to be the angle whose cosine 
is the power factor of the circuit. 

In the most general case we may take the current and 
P.D. to be represented respectively by 
t = I, sin (p/ — aj) +1, sin (2 р-а) + 15 sin (5 pl—a,) + &c. 
e — E, Sin(p/— 81) + E, sin (321—683) + Essin (5 pt ,) + &c., 
since only odd harmonics occur in curves met with in alter- 
natiog currents and P.Ds. 

Here the power р given to the circuit is— 

E; II Е, I, 


r = сов (a; — Ва) + 727 сов (a — 35) + 
Es Та Cos (а; — B;) + &с.; 


2 


and if v and А are respectively the root mean square valnes 
of P.D. and current, and cos 0 the power factor— 


1 1 E, I * 
V A cos Ө = "5" oos (a, — В)) + 9 C08 (. — .) + 
E, I, 
„ сов (as — f) + ke. 
F - | 


where r is the ohmic resistance апа т, the inductance of the 
circuit, | 
Now, for a given P.D. curve, E, E, .... and p are 
fixed, so that for a given circuit cos 0 has a perfectly 
definite value, and we may call 0 the equivalent difference 
between the current and P.D. 20 
In this general case the zero values of current and P.D. 
can only occur simultaneously if— 
Ii sin (pl — aj) + r sin (3 pt — a) . . 0 
апа Е, sin (/ — Bi) + Е, sin (3% — 8) ....— 0 
are satisfied by the same value of sin pf. 
If we take the simpler case in which one curve is a sine 
curve, and put— 
4 = I sin (pf — aj) + 1; sin (3 pl — ау) + Ke. 
e = Е, sin (pf — fi), 
the expression for the power reduces to 


vA cos Ө = ты COS (a, = 610. 


2 
Е; Е 
v2 


and A = Mut 
| 2 


where v — 


Here, again, 0 is the equivalent phase difference. We must 
be careful to avoid the mistake of calling a, — 3, the phase 
difference, for 

n cos C mh) NR 


cos Ө = — 
VI + 2+. * е * 


Vol. 50. No. 1,281, Jowz 13, 1902.] 


THE ELECTRICAL REVIEW. 


I008 


and Ө does not equal a, — Bi unless 1, I;, &c., are each 
zero, that is, unless both curves are sine curves. 
The values of P.D. and current will occur simultane- 
ously if 
I, віп (a, — Bi) + 1,8n(a, —3/3) +....= 0. 
. The difference of phase between two periodic curves 
representing P.D. and current is thus seen to be that differ- 
ence of phase, 6, which must be given to their equivalent sine 
curves 
i = I sin (pt + Ө) 
e = E sin pl 


in order that Ë} сов 8 may be equal to the power given 


to the circuit. 

We cannot, in general, tell from theoretical considerations 
whether the current lags behind or leads before the P.D., but 
this can easily be decided by an observation of the effect on 
the power factor of placing inductance in the circuit. 

If we speak of the phase difference between an alter- 
nating current and P.D., we mean the angle whose cosine 
is the power factor of the circuit, and we may call this the 
equivalent phase difference between the two curves. 

Our justification for this statement is, that the mean 
square value of the curve 


i = 1, sin (% — aj) + Iz sin (3% — aß) + &c., 
fitta n 
2 * 
which is independent of a,, us, &c. ; Шаб is, the equivalent 


sine curve is independent of the relative positions of the 
fundamental curve and the higher harmonics. 


SOME POINTS IN SWITCH CONSTRUCTION. 
By ALF. H. MAYES. 


In these daye of careful design, the finished article, after a 
few years’ experience in its manufac‘ure, generally approaches 
perfection by the usual process of evolution, or, in other 
words, gradual elimination of its weakest points. 

It is, therefore, somewhat surprising that switches, such 
as are ordinarily used for electric lighting and power installa- 
tions, and for which such a universal demand exists, should, 
in many cases, still retain the defects which characterised 
those of the earliest construction. 

Looking at some designs of main switches, classed as 
suitable for use on 250-volt circuits in the lists of our lead- 
ing makers, one cannot fail to observe the marked want of 
proportion which existe, comparing the gap allowed between 
the switch contacts and the arc through which the contact 
maker is caused to pass when the switch is opened. 

In a typical case, the distance between the contacts of a 
single pole 25-ampere 250-volt switch was found to be 14 
in., whil-t the distance between the contact maker and the 
contacts when the switch was open was 1} io. If, therefore, 
an arc were form+d on opening the switch, it is absolutely 
vertain that it would form between the switch contacts, inas- 
much as the only other path open would be from one switch 
contact to the contact maker, and then to the other contact 
ſo ming a double arc, having a total length of 3 in. 

From an extended use of this class of apparatus the writer 
i8 of opinion that the 11 in. gap provided between the contacts 
in this case is quite insufficient, and that in breaking a current 
of 25 amperes at 250 volts an arc would frequently form. 

The difference between the operation of single and double- 
pole switches is not sufficiently appreciated, as we almost 
universally find the same width of gap allowed between tlie 
contacts whether in the case of single or double-pole switches 
for any given voltage; the designers having apparently 
overlooked the fact that to be proportionate the gap in the 
case of the single-pole switch should be twice that allowed in 
tlie double-pole, as in the latter case there are two spaces in 
the circuit for the arc to bridge over. "This applies where a 
se; arate switch is provided for each pole, as they are almost 
certain to be opened independently. 


Turning t> the knife or chopper type of switch which is 
80 rapidly coming into favour, one finds even greater dis- 
parity between the foregoing dimensions and breaks 
allowed, for in the case of & 50-ampere 250-volt switch, the 
contacts which grip the blade were placed only 1} in. apart, 
whilst it was thought necessary for the contact making blade 
to attain a position almost at right angles to the switch base 
when the switch was open. As in the previous instance, 
the space between the switch contacts is much too small, 
whilst the arc through which the contact blade travels is 
unnecessarily large. 

When the switches are frequently used, there is great 
liability of nuts, &c., working loose owing to the difficulty 
of tightening sufficiently in the first instance against the 
brittle slate or porcelain bases used. This trouble could 
easily be overcome by placing spring washers where 
required. 

When single-pole switches are coupled up in order to form 
those of the double or triple-pole type, trouble is often experi- 
enced owing to the unsubstantial nature of the coupling 
bar provided, whilst the handles frequently work loose. 

In place of the coupling bar of wood or fibre so often 
employed, it would be far more mechanical and satisfactory 
to fit a metal bar, and to carefully bush all holes with 
ebonite in order to obtain the necessary insulation. This 
would also allow the handles to be fitted in a more sub- 
stantial manner. 

In the well-known tumbler class of switch вэ largely used 
on account of their cheapness, the insufficiency of space 
between the contacts is extremely marked, a break of from 
half to three-eighths of an inch only being allowed in a 
25-ampere 220-volt switch. These are largely used as main 
switches, one on each pole, for lighting installations, and 
under such conditions are seldom if ever called upon to break 
the full current for which they are designed, the work 
usually falling to the branch switches, but should circum- 
stances arise necessitating that the fall current be broken on 
a switch cf this class, an arc would certainly form. 

In giving the above details the writer has endeavoured to 
strike a fair average amongst the productions of our leading 
switch manufacturing firms, and as his conclusions are the 
result of practical experience, he trusts that these few remarks 
may not be altogether without influence in the direction of 
removing such easily-remedied faults. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


PATENTS, 1903. 


NEW 
ерше ex геев! for sets шошка London P. Тномрвои & Oo., Electrica) Patent 
nte, on W.C., and at Liverpool, to whom al) 


йаша Hi da 8 


N RE " Hilhouse's electric night gun sight corrector." G. HILHOUSE. 
А 15 P 


11.940. инркоуей * Frog' for overhead conductors or lines of electric tram- 


ways or railways.“ THE PALATINE ENGINEERING COMPANY, LIMITED, and R. 
BLAKISTON. May 26th. (Complete.) 


11,950. “Improv ed brush-holder for dynamo-electric generators and motors 


and the like." С. MITCHELL. May 26th. (Complete ) 

11,970. ''Improvements in and relating to radiators. P. RAMIER and A 
MARCHAL. May 26th. 

11.971. '' Improvements in and connected with electric incandescent lamps. 
J. О. Ropes. May 26th. 

11,972 "Improvements in electric accumulator plates." А. FISCHER. 
May 26th. 


11,978. ‘‘ Improvements in negative plates for electric acoumulators.“ A, 
FiscHER. May 26th 

11,991. ‘Improvements in circuit.closi»g devices for the line selectors of 
telephones.” O GhaRIZER. May 26th. (Complete.) : 

12,008. “ An improved feeder pillar for electric tramway and power 
distribut on." C. BEcKINGSALE. May 27th. 

12,030. An improved electric autecar for conveying heavy articles in 
factories and the like.” C. Herze. May 27th. 

12,075. An improved method of waterproofing electrical insulating or 
other materials." W. A. PHiLLIPs. May 27th. 

12,078. Improvements in electrical transformers.“ Н. H. LAKE. (General 
Electric Company, United States.) May 27th. 

12,079. “Improvements relating to the laminated cores of dynamo electric 
machines.“ H. II. Lake. (General Electric Company, United States.) May 
27th. 

12,080. Improvements relating to the field magnets of dynamo. electrie 
machines." H Н. LAKE. (General Electric Company, United States.) May 
27th. 

12,081. “Improvemer.ts relating to lubricating devices for the trolley whcels 
of elect ic railway cars and the like.” H. II. LAKE. (General Electric Compan y, 
United States.) May 27th. 
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“Improvements in transfer wagons or trucks for use in the distribu- 
tion of freights at railway stations or otber localities.” Н. Н. Laxe. (General 
Electric Company, United States.) May 97th. 

. 19,088. “Improvements in or relating to electric aro lamps." H. H. Lake. 
(General Electric Company, United States.) May 27th. 


19,099. ‘‘ Improvements in and relating to staying telegraph and telephone 
poles and the like.“ С, E. EowER and H. C. P. Скілок. May 27th. (Com- 
plete.) 


19,106. “ Improvements in pull-down devices for the trolley-poles of electric 
cars and the like." J. І. Восркт and J. Tungi. May 27th. 


12,131. "Improvements in and relating to telegraphic apparatus.“ A. 
DAMASKIXOS. ay 27th. (Complete.) 


19,129. “Improvements in electric arc lamps." Е. M. Lewis and Н. 6. 
HaTFIELD. May 27th. 


19,156. “Improvements in electrio incandescence lamps." 
(Siemens & Halske, Aktein Gesellschaft, Germany.) May 28th. 


12,157, ** An improvement in the manufacture of filaments or the like for 
electrical incandescence lamps.” C. D. ABEL. (Siemens & Halske, Aktein 
Gesellschaft, Germany.) May 28th. 


19,158. ‘Improvements in the manufacture of filaments or the like for elec- 
trical inoandescence lamps." C. D. ABzr. (Siemens & Halske, Aktein 
Gesellschaft, Germany.) ay 28th. 


19,159. ‘‘ Improvements in the manufacture of filaments or the like for elec- 
trical inoandesoence lamps.” С. D. ABEL. (Siemens & Halske, Aktein 
Gesellschaft, Germany.) ay 28th. 


12,160. “Improvements in the manufacture of filaments or the like for elec- 
trical incandescence lamps." С. D. Arex. (Siemens & Halske, Aktein 
Gesellschaft, Germany.) May 28th. 

12,161. ‘‘ Improvements in electrical incandescence lamps." 
Siemens & Halske, Aktein Gesellschaft, Germany.) May 28th. 


12,163. ‘‘ Improvements in the manufacture of filaments or the like for elec- 
trical incandescence lampe." С. D. ABEL. (Siemens & Halske, Aktien 
Gesellschaft, Germany.) May 28th. | 

19,182. “Improved manufacture of electrical glow lamps with osmium 


filaments." . Imray. (Oesterreichische Gasglühlicht und Electricitits 
Gesellschaft, Austria.) May 28th. 


19,901. “ . in, and relating to, controlling devices for electric 
motors.” H. H. Laxe. (Compagnie de l'Industrie Electrique, bwitzerland.) 
May 28th. 

12,205. ''Improvements in means for securing cords to fittings; more 
v 7 intended for seouring flexible electrical conductors with electric 
light fittings.” J. Н. GoLDIxO. &y 28th. 

12,207. '" Electro-thermio ventilator.” 
plete.) 


12,218. "lmprovements in or relating to electric ignition mechanism for 
internal combustion motors.” J. J. H. Srurmry. (С. E. Duryea, United 
Btates. May 29th. 


19,581. “Improvements in brushes for dynamos and motors.” J. AsPDEN 
and G. Авгрек. May 20th. 


12,241. Improvements in or relating to electric атс lamps." H. BREMER. 
May 29th. 

12,282. Improvements in or relating to permanent ways of electric and 
other railways.” . РАСЕ. May th. 


12,290. “ Improvements in pressure-regulating apparatus for clectric mains." 
C. TURNBULL, JUN. May th. 


12,291. “Improvements relating to electric switches." Н. H. LAKE. (General 
Electrio Company, United 8tates.) May 29th. 


12 298, “Improvements in electrical cut-outs or fuses.” Н, Н. Lake. 
- (General Electric Company, United States.) May 29th. 

1 " Improvements relating to electric füuse-boxes." Н. H. Lake. (General 
Electrio Company, United States.) May 29th. 

12,294. ‘Improvements in dynamo- electric machinery." 
(Generel Electric Company, United States.) May 29th. 


19,801. ‘* Improvements relating to electric motor road vehicles." A. POLLAK. 
May 29th. 


19,809. '" An improved electric heating device." F. DE Mane. May 29th. 
Complete.) 


19316. “ phi das relating to electric railways and tramways." J. 
WETTER. (А. Sengel, Germany.) May 29th. 


12,886. "Improvements in electric generators and motors." J.C. STEWART. 
May 81st. 


12,416. “Improvements in regulators for alternating electric current 
circuits.’ THe British Тномвом-Ноовток Company, LiMtTED. (C. P. 
Steinmetz, United States.) May Bist. 


19,416. “Improvements in tobulating machines for incandescent electric 
lamps." Тнк BrRiTIsH 1 HoMSON-HovsTON Company, LiMiTED. (W. R. Burrows, 
United States.) Мау g1st. 


12,488. “ Improvements in induction coils." 8iEeMENs Bros. & Co, LTD. 
(Siemens & Halske A.G.) Мау 8lst. (Complete) 

12,439. ‘* Improvements in or relating to electric safety devices for railways 
and the like," С. P.JoHANSEN. May 81st. 

12, 449. Improvements in means for registering, or metering electrical 
energy, to be charged for under varying conditions of supply.” L. J. Aron. 
May 81st. 

19,458. ‘‘Improvements relating to telegraphic perforators.” 
‘A. FnaskR and G. DRapER. May Sist. 

12,468. “Improvements relating to electrical measuring instrument-." E. 
Weston And А. О. BEN ECKE. May Bist. 

12,469. "Improvements relating to electrical indicating and reccrding 
instruments. Е. WEsroN und A. О. BENECKE. May 3lst. (Complete.) 

12,474. "Improvements in wireless telegraphic systems." Н. SHOEMAKER. 
May 31st. (Complete.) | 

19,476. “Improvements relating to electric recording apparatus chiefly 
designed for use in connection with electric measuring instruments," E. 
Wesron and А. О. ВкмескЕ. May 8184. (Complete.) 


12,481. “Improvements in electricity maximum demand indicators." G, C. 
Frickgr and G. Н. NisBETT. May Bist. 


C. D. ABEL. 


C. D. ABEL. 


Е. pE МАКЕ. May 28th. Com- 


H. H. LAKE. 


W. Jupp, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. Thompson 
and Oo., 899, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stemps). 


6,478. improvements in eleotre-magnetio mechaniems for produoing recipro- 
cating motion. . 7. Jones. Dated April 6th, 1900. Relates to electro- 
magnetic apparatus for producing recipiocatii g motion. These solenoids are 
alternately energised and de-energised by the action of suitable switch 
mechenism, and are thereby caused to attract an iron core first in one direction, 
then in the other. 6 claiins. 


6,479. "improved electric accumnlater plates." Р. F. Robbe. Dated April 6th, 
1900. The electrodes are made from a plate provided with a пош ег of vertical 
slots. The plate is folded along the line of the slots in order to form a plate. 
The various folds of cach plate are kept apart by perforated strips which is 
inserted through slots which run slantwisc, so that the escape of gas is facili- 
tated. 3 claims. > ies 


8,498. "improved apparatus for simultaneonsly actuating from one peint the 
controlling switohes ef the several electrical meter ears of а trais." Siemens Gres. 
and Co. (Siemens Halske). Dated April 6th, 1900. Relates to im ements on 
the means described in Specification No. 26,649, 4. p. 1898, for ultaneously 
actuating from one point the controlling awitches of the several electrical 
motors of a train. The switches are now driven by suitable ing from the 
axles or wheels of the train, or by friction wheels bearing on the » instead 


of by auxiliary motors. 1 claim. . 
6,496. ARE EM MM 55 
і : id Dated April 6th, 1900. Relates to 
electric railways with overhead conductors. Supports for conductors con- 


dusters on oleotrio railways.” F. 
structed to cut out or drop broken lengths by the action of a spring when the 
tension is released. The ends of the wires are carried by hooks from which 


they can be ejected by slotted slide bars, which is connected by a spring under 
tension. 8claims. 


8,499. “An eleetrio meter depending on the electrelytie transport of погону." 
А. H. Lekfeldt. Dated April Tth, 1900. Mercury voltameters are made so t 
the Шү. electrodes are confined by rigid porous supports where exposed to 
the electrolyte, and are allowed to increase and decrease in volume in glasa 
tubes provided with measuring scales. 2 olaims. - 


8,640, "im ia or te эмене railways on the coaduell 
system.” M. Stola. Dated April 7th, Mod. Relates to eleStrio railways and 
tramways on a conduit system. 12 claims. 

6,664. ''improvements іа reflecters for slectrie leenadessonce lempe.” R. 
Gaertnor. Dated April 7th, 1900. А reflecting shade for а screw-capped electric 
incandescent lamp, is made of glass, porcetain or other ceramic material coated 
internally with a platinum glaze, and united to a moulded neck; this can be 


slid or screwed on the cap of the lamp, which can then be placed in an 
ordinary screw threaded holder. 1 claim. 


6,686. ‘improvements ia or relating te the heating of conductors of the second 
class in electric incandescent lamps." C Raab. Dated April 7th, 1900. Incan- 
descence bodies which conduct only after preliminary heating are connected 
between the main wires and neutral wire of a three-phase or 555 
or between the wires of a two - wire system is the bridge wire of a teral 
arrangement of resistances connected between the main wires. e ribi i 
ment is such that when the incandescence bodies are normally conductive the 
combination is balanced electrically, so that no current passes tbrougb the 
neutral wire and heaters. The resistances may be such as to become of higher 
resistance when carrying current. With alternating currente the resistances 
may be inductive, or replaced by condensers, and the heaters may be supplied 
through transformers from the neutral wire. 11 claims. 


0,089. ''improvemonts in or relating to the heating of conductors of the second 
class in electric Incandescent lampe." С. Raab. Dated April 7th, 1900. Incan- 
descence bodies, which conduct only after prel.minary heating, are used on 
alternating current systems in connection with resistances, such as ordinary 
incandescent lamps, transformers having differentially-disposed primary coils 
and electrical heaters, which may be of fine platinum wire wound on mica. The 
heaters are supplied with secondary currents from the transformers, until, by 
the incandescence bodies becoming conductive, tbe primary currents be equal 
and opposite, so that no secondary current is indu The transformers may 
have open magnetic circuits, so that their coils serve &s inductive resistances 
in series with the incandescence bodies; transformers without separate secon- 
dary coils, as described in Specification No. 5,298, л.р. 1899, may be used. The 


invention is applicable in various ways on two- and three-wire systems. 7 
claims. 


6,616. ‘improvements in terminals aad Майер sorews for electric batteries and 
connections.”” W. R. Edwards. Dated April 9th, 1900. Relates to terminals and 
binding screws used for making connections in electric batteries, and consists 
in making them of a finely threaded sorew of brass, copper, iron, or steel, on 


the ends of which are fitted hollow threaded caps of antimoniated lead or other 


incorrodible material. The face of each cap is provided with a projecting ridge 
which, when the caps are screwed up, becomes embedded in the plate or elec- 
trode, or in soft metal washers, which are interposed between the caps end the 


electrode, and thereby prevents corroding materials from obtaining access to 
the screw. 1 claim 


6,693. “Improvements In electric transformers.” British Theses - Nee. 
Company. (W. 8. Moody). Dated April 10th, 1900. An electric conductor is made 
соаг preferably oval in cross-section, for the circulation of a cooling fluid. 
20 claims. 


6,701. "improvements in the R metals er alloys 
for iithogra hic purposes." 0 C. Strecker. Dated April 10th, 1900. Plates of 
metal or alloys, such as aluminium, zinc, nickel, copper, or alloys thereof, for 
use in lithographic printing a'e provided by electrolysis with a water-retaining 
layer, either before or after the application of the drawing. When it is required 
to clean the plate again, the layer is removed by electrolysis. 8 claims. 


6,703. ‘Improvements in neto-electrio machiaes for Меер purpeose." 
T. Bergmann. Dated April 10th, 1900. A magneto-electric А. кучь. for igniting 
the charge in gas engines, &c., is provided with means for causing the production 
of the spark either sooner or later with reference to the movement of the oscil- 
lating or rotating arn atures. 1 claim. 


6,704. ‘improvements in Induction tus.” C. Vegt. Dated April 10th, 
1900. Relates to means for regulating the current and for msking and breaking 
the circuit. The secondary coil is movable on the primary by turning the 


wlieel which engages the rack. A pointer indicates the relative positions of the 
coils. 8 claims. 


6,774. “improvements in or connected with disest-current traesformors. " 
W. L. Spence. ated April llth, 1900. In direct transformation by means of & 
rotary transformer, the primary is converted into a polyphase current, which 
is supplied to а statio transformer, and the seoondsry current thus obtained i> 
reconverted (о a direct current. 8 claims. 


6,793. ''Antomatio regulating switch.” F. T. Telchard. Dated April lith, 
1900. Relates to automatic switchirg apparatus for regulating currents. A 
veltmeter is adapted to close one or other of two relay circuits when the current 
varies from the pre-determined limits. In connection with the relays are motors 
which serve to operate a switch for cutting in or out battery celis. 6 claim». 


6,794. ‘‘An improved electrical-combined switeh and cut-ont." И. Eokstele sad 
A. J. D. Krause. ated April 11th, 1900. Relates toa switch or cut-out in wii b 
the switch arm is locked in position by & catch which is controlled by a rod 
adapted to expand or contract under the influence of an abnormal! cuim nt. 
4 claims. 


6,826. "improvements in switches fer eleetric ourrents." J. С. Janiesh. Dated 
April 110, 1500. Relates io switches operated by buttons or plugs fcr ase in 
lighting, and adapted to close the circuit of a single lamp ога group, or for hire 
purposes. 6 claims. 


6,878. “improvements in electric are " N.V. James. Dated Apri: 10th, 
1900. Relates to electric arc lamps of the clutch type, and is too 1 ng tor 
purposes ot abridgement. 6 claims. 


6,923. ''improvements in loud-speaking telephones." С. F. Dussaud. Dated 
April 12th, 1900. L.oud-speak ing receivers me arranged with а „um ber of 
diaphragms having magnetic centres, and between the diaphragms a number ot 
electro-Inagnets are arranged. it serier. The diaphragme divide в са е into 
A number of chambers, which are connected to tbe orifke by openings. 
1 claim. 


6,931. “Improvements in cr connected with the transmission aed distribution 
of electricity.” J.G. Lorrain. (F. eden, U.S.A ) Dated April 12th, 1900. Relates 
to the arrangement of condu: tors, &c., for t- ansmitung energy and а so currente 
for telephonic or telegraphic. &e, communication over tbe same conductors, and 
is too complicated for purposes of abridgment. 6claims. 


6,936. ''Improvements in swiiches for electrical cirenlts.” E F. Mey aed Mey, 
Limited. Datea April l?tb, IN U. kelates to improvements upon the quick-break 
switch described in Specification No. 17,560, X. в. 1090. 1 claim 
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. underground pipes. 


No. 1,282. 


THE ELECTROLYSIS OF PIPES. 


Тнк rapid extension of clectric traction in our large towns 
has naturally excited the fears of the owners of under- 
ground pipe systems that considerable damage might be 
done thereby to their property. They have been told, on 
the one hand, by electric tramway engineers, that their fears 
are exaggerated, as there is practically no corrosion of pipes 
with properly constructed tramlines; but on the other hand, 
the theoretical men have calculated appalling weights of 
metal which will, in course of time, be abstracted from their 
pipe systems by the vagabond currents of the electric rail- 
way. The partics interested in this important question 
might well expect to find an authoritative statement of the 
true state of matters in the lecture recently delivered by Mr. 
James Swinburne to the Incorporated Gas Institute, but 
in this expectation we fear they will be disappointed. 

Mr. Swinburne.aims at taking an impartial view, and as 
he has appeared as an expert in the Law Courts and in the 
Committee rooms, sometimes for the electrical people, and 
sometimes for the gas and water people, he has had the 
great advantage of looking at both sides of the case from 
the point of view of an advocate. The result is that he 
takes no strong line in favour either of electric tramway 
companies, or of water and gas companies. He sums up by 
telling the gas engincers that undoubtedly there is a certain 
amount of electrolytic corrosion of their pipes, but whether 
it is serious or not has yet to be settled. Не gives them 
rather cold comfort by adding that if there is any serious. 
electrolytic corrosion the electric tramway people do far 
more damage to their own lead-covered cables than to the 
Пе advises the gas and water com- 
panies to look out for any signs of excessive corrosion of 
their pipes where they are subjected to the action of stray 
currents, and it must be admitted that it is only fair to ask 
the gas and water companies to give practical proof of 
dimage before imposing liability on the electric traction 
people. 
longer in operation on an extensive scale than in this 
country, there is, unfortunately, a great, deal of evidence of 
serious corrosion of pipes brought about by the stray cur- 
rents; but the conditions there are hardly comparable to 
what exist in this country where every possible care has 
been taken for years past to prevent anything more than 
infinitesimal leakage by compliance with the Board of Trade 
Electric Traction Regulations. 

Mr. Swinburne gives for the benefit of the members of the 
Incorporated Gas Institute an explanation of the nature of 


In America, where electric tramways have been 


electrolysis which is somewhat wanting in scientific accuracy. 
“The piece of metal which leads the electricity down," he 
Sis, “is called the anode, or way down. The piece which 
leads the electricity up again is called the cathode, or way 
up." This exchange of the etymologies of the anode and 
the cathode may be due to a slip of the pen rather than a 


contempt for the classics, but such an explanation can hardly 
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apply to his deliberate statement that water is an electrolyte, 
and that it is electrolysed into hydrogen and oxygen by the 
passage of the electric current. In no up-to-date text-book 
will this antiquated hypothesis be found. Water in its pure 
state is a non-conductor and is not electrolysed. It acts 
merely as a solvent for electrolytes, bringing them into such 
& condition of dissociation that they are readily clectrolysed 
by the current, but it is not itself changed іп any way. Mr. 
Swinburne may say that it does not matter much, as far as 
the corrosion of the pipes is concerned, whether it is the 
water or the salt it has dissolved which ig split up, 
but it is well to be as accurate as possible in scientific 
matters, as one never knows when the little difference 
between a true and an approximately true knowledge of the 
facts may be of practical importance. 

Mr. Swinburne explains how and where the stray currents 
from the tramway rails get into the waterpipes and where 
they come out near the power house. It is at the place of 
exit where the corrosion takes place, and a common device 
in practice for reducing corrosion is to connect this part of 
the pipe by metallic conductors to the negative pole of the 
generator. Mr. Swinburne commends this practice, though 
he also mentions that it may increase the evil by causing 
corrosion by shunt currents at high resistance pipe joints. He 
recommends water companies to introduce insulating packing 
in pipe joints with the view of reducing the electric current 
in the pipes, and thus reducing corrosion. But surely this 
will only intensify the evil, unless the whole pipe is made of 
insulating material. Practically the same current will flow 
in each metallic section of the pipe, whether the pipe joints 
have great or small resistance—any difference there may be 
being in favour of the pipes with low resistance joints. The 
higher the resistance of the pipe joints, the greater the 
corrosion caused at the pipe joints by shunt currents round 
the joints. We cannot agree with Mr. Swinburne when he 
raya that: “If joints are insulated at very frequent inter- 
vals, the pipe will be so discontinuous a conductor, that it 
will pick up no appreciable current," since the pipes are 
embedded in the conducting soil, and we think he gives 
very injudicious advice to the gas and water companies when 
he advises them that insulation of pipe joints is a good 
measure. 

Mr. Swinburne appears to think that the compulsory 
introduction of the insulated return fecder would throttle 
the electric traction industry. This, if the case, is unfor- 
tunate for the gas and water companies, for it appears, from 
a theoretical standpoint, to be the only satisfactory remedy 
yet devised for preventing electrolytic corrosion. Naturall у, 
however, the electric traction industry must not be 
hampered on this ground, and, of ccurse, as Mr. Swinburne 
rightly lays down, we must wait for practical evidence before 
we can declare for certain that electrolytic corrosion is a 
serious evil under the present conditions of working. 


_ I — MÀN 
— —————  — 


NOTWITHSTANDING the heavy rain on 
Friday a very fair number of Fellows 
of the Physical Society responded to the Invitation of 
he Director of the National Physical Laboratory to meet 
at Bushy House. It was a happy idea to have no papers 
read, thus leaving Fellows free to inspect the laboratories at 
their leisure. This freedom was much appreciated ; for, 
after all, it was the instruments and laboratory arrange- 


Progress at Bushy 
House. 
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ments, together with the courteous hospitality of the 

Director and his staff, which called forth tlie enthusiasm of 

the visitors, and made them confess that it was one of the 

best meetings ever held by the Physical Society. The 

reading of papera was postponed until the extra meeting, to 

be held on June 20th at Burlington House. It will be 

remembered that, with the approval of the Sovercign, the 

Government allotted Bushy House, and the grounds 
adjoining it, for the purposes of a physical laboratory ; and 

that an engineering laboratory was to be erected in the 
grounds. Тһе Government granted £14,000 for the 
buildings and £4,000 a year towards the working expenses, 
The laboratory was also to receive the proceeds of the 
Gassiot endowment of about £458 a year, and it 
was estimated that from fees for standardising it 
would derive an income of £2,700. The institution was to 
be under the ultimate control of the Royal Society, and it 
was to be managed by an Executive Committee and a 
General Board, to which the Executive Committee were to 
submit yearly a report of past and prospective work, That 
is how matters stood in the early part of last year, and we 
have now to congratulate Mr. Glazebrook and Mr. Chie 
upon the substantial progress which, under their guidatce, 
has been made in giving effect to the scheme. The oll 
house at Bushy has now been converted into а laboratory 
capable of handling a large amount of good work io 
standardisation. All that seems necessary to ensure its 
success is that manufacturers and others shall send alone 
such apparatus as thcy require standardised. The Engincer- 
ing Department wil carry out tests upon pressure ard 
vacuum gauges, strength of materials, indicators and indi- 
cator springs, screws and screw gauges. The Physics 
Department is ready to undertake various tests on condec- 
tors and diclectrics, capacity, inductance, ammeters, volt- 
meters, and upon the magnetic properties of materials, As 
regards thermometry, a large portion of the thermometrie 
work will be carried on at Kew; the work at Bushy vill 
relate chiefly to the measurement of high and low tempera- 
tures. Photo-micrographic examination of sections of stæl 
rails, and of other materials, chemical tests of materials, and 
their elastic properties will be undertaken in the section 
devoted to metallurgy. In the section of general metrology 
will be examined screws, gauges, scales and coefficients of 
expansion of bars and wires; also the standardisation of 
vessels used as measures in various industries, and weirlts 
and scales for laboratory and other purposes, The optical 
department proposes to examine lenses, lamps, the refractive 
indices and dispersion constants of optical materials, ard 


perhaps will establish a standard of light for reference and 
comparison. So far as we were able to judge by casual 
inspection, the greatest progress has been made in the 
departments of thermometry and electricity. Metrology mus 
necessarily take shape according to requirements, depending 
upon the class of work that comes to hand; but some 
excellent dividing engines are already installed. As regards 
optical work, weights and balances, there appeared to lea 
good deal yet to be done. The standardisation of laboratory 
weights should bea most important branch of this institution, 
and it is obviously to be dealt with in-a most thorough 
manner. 


Electricity at St. Louis Exposition.—Artificial light 
and heat for the purposes of illumination, as a means of decoration 
and as applied to industrial and domestic service, are to be made à 
leading feature in the Universal Exposition at St. Louis Моге 
especially is this so in regard to electric light and heating. To pat 
luto practice what was a few wecks ago only an idea, the National 
Electric Light Association of the United States has just held a 
mecting, aud resolved to work shoulder to shoulder to bring about 
the projected results; i.e, that for the time being the Exposition 
shall be the emporium of the latest devclopments in all that relates 
to the new force. Those in Great and Greater Britain interested i 
the subject should communicate by letter with the resident T 
senfative of the St. Louis Exposition, Mr. George Е. Parker, 
Sanctuary House, Tothill Street, Westminster, S.W. 
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CARDIFF CORPORATION TRAMWAYS. 1 0 5 running outside the building at one side direct to 
the traverser. 


The contractors for the building were Messrs. D. W. Davies, 
27 (Солета J^ nie Page 870 | whose tender for the work was £21,988 ; this firm also built 

Adjoining the power station, on a site of 2 acres, which the car depót at present in use at the opposite end of the 
is divided from the power station by the Roath Brook, the ^ town, the second shed accommodating 32 cars. The light- 
ing arrangements and tool equipment of 
both sheds are being carried out by the 
staff of the Tramways Department, under 
Mr. Ellis. The borough engineer has 
acted as architect in both cases. 

The feeders are single conductor plain 
lead-covered cables, drawn into Doulton 
earthenware conduits. There are seven 
main feeding points on the system, five 
of the feeders having a. cross-section of 
0*6 sq. in., one of 0°5 sq. in., and опе of 
0:4 sq. in. These feeders run direct 
from the power station to feeder pillars, 
specially designed by Mr. Ellis; each 
contains one main feeder switch of 600- 
amperes capacity, and four switches of 
300 amperes each, a lightning arrester 
being also provide in each pillar. From 
these pillars cables are taken to the 
section pillars, from which the routes are 
fed. The section pillars contain two 
main switches, for cutting the distri- 
butors into sections, and four line 
switches. 

The use of feeder pillars does away 
with the necessity of tapping the main 
feeders, the feeders being arranged so 
that each one feeds in three or four 
directions. 

There are two return points on the 
system, from which insulated cables are 
taken back to the power station; from 
one of these three 0:8 sq. in. cables are 
taken, and from the other two 0°6 sq. in. 
cables. These are coupled to the rails 
by means of special clamps and copper 
bonds. 

The distributors running along the 
several routes vary in size from 4 sq. in. 


Carpirr Tramways: PLAN or ENGINE Room AND Borer House. down to 15 RY. in. 
'l'hree-core test cables are taken to the 


main car depot is at present 
being erected; this, when 
complete, will accommodate 

. 100 cars. The main portion 
of the depdt consists of 
four bays, each - 820 ft. 
long, with three tracks in 
each, the total width being 
136 ft. The whole of the 
flooring and tracks in the 
shed are supported on 
columns, leaving a clear 
space under the car 4 ft. 
deep. 

The foreman’s office is 
on the first floor, and over- 
looks the whole shed from 
large bay windows. Offices 
for clerks, engineers, &c., 
are also provided. 

At one end of the shed 
there will be an electrically- 


driven traverser operating » теу 
the full width of the shed, i ge E Я 
for transferring cars either ү? „ CARDIFF ELECTRIC TRAMWAYS 
from one track to another, i E DIMMAANISULATED RETURN FeZ ß 
or into the repair shops К LN P FEIDER? SHOWN THUS 
beyond. The traverser pit | RA ш „ 
i8 25 ft. wide. Besides TRUM c" E тира sx. Ш 
à i saction BOXES . O 


the four main entrances, 
cars can be taken into the 
depót by means of side 
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various points of the system, one conductor being used for 
testing purposes, and the other two for telephones. Special 
telephone pillars are fixed every half mile along each route 


and at different pointe in the centre of the town, and are 
in communication with the power station, central offices, 
depóts, &c. 

The whole of the cables were supplied by the British 
Insulated Wire Company, Limited, of Prescot, whose con- 
tract was over £23,000. Doulton's conduits are laid 
throughout. The conduits are laid solid in concrete, and 
there are 30 ducts from the power station to the centre of 
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The four-wheel trucks are of the Brill No. 21 E type, 
with 30-in. wheels. Тһе spring base measures 14 ft. 6 in., 
and the extreme length of top plate 15 ft. 7 in. The wheels 
have steel tires with wrought-iron centres, and were made by 
Messrs. John Baker & Co., and are forced on to the axles 
under a pressure of not less than 25 tone or more than 
30 tons. The axles are 33 in. diameter, and the journal 
boxes are fitted with spring caps. The brakes are the 
ordinary link suspended type, with corning brake shoes. 
The cars are fitted with life-guards and fenders of the Tids- 
well type. The maximum traction trucks were supplied by 
Messrs. J. C. Brill & Co. The wheel base is 4 ft. and 
the driving wheel 30 in. with 20 in. pony wheels, with steel 
tires and wrought-iron centres. 

Each car is titted with two series-wound motors, each capable 
of a draw bar pull of 1,400 lbs., and at this load capable of 
propelling the car at a speed of 8 miles an hour with a pres- 
sure of 500 volts. They are capable of doing this for one 
hour with 100 per cent. overload for short periods. 

The motors are four-pole type with the armatures geared to 
the car axles by single reduction spur gearing. The armatures 
are of the slot-wound drum type, and so wound that only two 
sets of brushes are necessary. 

Each car is provided with a complete set of tools, including 
a traversing and lifting jack, &c. 

The whole of the cars have been supplied complete with 
equipments, &c., by Messrs. Dick, Kerr & Co., Limited, of 
London, whose first contract was for the supply of 20 
double-deck bogie, 20 double-deck four-wheel, and 14 single- 
deck bogie cars. They have just recently received an 
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CABDIFF TRAMWAYS.—LONGITUDINAL SECTION OF ENGINE Room. 


the town, where the conduits radiate in all directions 
along the several routes. At the power station end the 
main line of conduits is coupled up to the power station 
by a subway 300 ft. in length, 10 ft. high and 4 ft. wide ; 
this subway is in direct communication with the main 
switchboard. 

The cars are fitted with a controller at each end, having 
four series notches and three parallel, also four notches for 
the electric brake. The electric braking is effected by con- 
necting the motors as series generators in parallel, and in 
series with the same resistance as used ordinarily. Each car 
is fitted with an automatic circuit breaker, main motor 
switch, and main fuse, with magnetic blow-out, lightning 
arrester, and kicking coil. 

The trolley standards are of the enclosed spring type, with 
a single spring under compression. The trolley standard 
is in one piece, made of malleable cast-iron. A super eleva- 
tion stop is provided to limit the vertical motion of the 
trolley pole. Wood’s trolley heads are used. The trolley 
stands are fitted with hand-holes for getting on the cable 
connections between the car and standard. 


extension order for 20 double-deck bogie cars, and 20 
double-deck four-wheel cars, making 94 cars in all. It is 
expected before the system is complete, that there will be at 
least 150 cars required. 

The general arrangement of plant, &c., at the power station, 
together with the cables, overhead equipment and cars, 
have all been carried out in accordance with the plans and 
specifications prepared by the borough electrical engineer 
and manager, Mr. Arthur Ellis, M.I.M.E., M.I.E.E., who, 
from the commencement, has been very ably assisted by his 
chief assistant, Mr. C. E. Davies, who is a man well versed 
in tramway work. Mr. Irwin acted as clerk of works for 
the buildings. It is expected that the system, when complete, 
will have cost over a half million of money. 

Mr. Ellis, in addition to his duties in connection with the 
electric lighting and tramways departments, has, since January 
1st, had to manage the horse tramways system as taken over 
from the old tramways company, consisting of 52 cars and 
342 horses, together with the various depóte. The horse 
tramways will be gradually done away with. Since the 
opening on May 1st the traffic on the electric cars has been 
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enormous. Oheap fares have been adopted with a quick 
service, and stopping places have been fixed along the various 
routes. 

From the new power station, which is now in operation, 
it is intended to supply current for electric lighting purposes 
in addition to the supply of power other than that for tram- 
ways, and it is mainly for this reason that the two large 
generator sets of 900 KW. are being installed, as it is expected 
that by next winter there will be a demand in motors alone 
amounting to nearly 1,500 H. P., the Corporation having 
recently entered into a contract with one of the largest ship- 
building and repairing firms in Cardiff for the supply of 
current for the driving of the wliole of their machinery, 
which eventually will mean 500 н.р. alone. In addition to 
this firm there are applications in from several other very 
large firms for large amounts of power. 

The whole of the current for lighting and power purposes 
generated at the main power station will be transmitted to a 
large sub- station in the basement of the Electric Lighting 
and Tramways Department's central offices, and it is intended 
to put in a main switchboard at this point, together with 
balancers, boosters, battery, &., and to transmit the current 
from this central sub-station to the various sub-stations in 
the district. For a commencement two square inch feeders 
are being laid from the power station to the sub-station, 
and for the docks district alone two °5 triple-concentric 
cables are being laid. 

It is intended to change over the central area to continuous 
current during the present summer, as the existing lighting 
station is practically working up to ics fullest capacity. It 
is also intended to light up the whole of the tramway routes 
electrically, and this will be done from the tramway poles, 
but the lamps will not be supplied from the tramway feeders 
or trolley wires, independent cables being laid for the purpose. 

We have pleasure in expressing our great indebtedness to 
Mr. Arthur Ellis for the courteous manner in which he has 
come to our assistance in the preparation of the foregoing 
description of the Cardiff system. 


OUR LEGAL QUERY COLUMN. 


Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ўс. 
may be made. Answers are furnished by a duly qualified lawyer 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“ INQUISITIVE " writes: Thanks for your replies to my legal queries. 
I do not know whether you care to go further into the matter, but 
anyway, I will answer one or two of the points you raise. 

“Query No. 2.—You вау you do not see how this affects (1). Sup- 
posing your reply to No. 1 is correct, and that & consumer must pay 
for the units taken, irrespective of the fact that the meter ought 
not to allow him more than the amount prepaid, why should not 
this reply hold good in the case of & meter which intentionally 
allows him to go on without prepayment. І am speaking from my 
own (and public) knowledge in saying there is such a meter. ‘It 
is the only prepayment (!?) meter approved by the Board of 
Trade' (vide advertisement). By the way, when will this august 
body wake up, and deal with the approval of meters in a business- 
like manner ? 

" Question 3 (a).—You have apparently misunderstood this ques- 
tion, which is:—May the undertaker remove free wiring and 
fittings against a consumer's wish. This point sometimes crops up 
where the consumption is too small to be remunerative. 

" (b) and (c).—It is common practice not to trouble about getting a 
new tenant to sign an agreement of any kind so long as the owner 
of the house agrees not to distrain on the wiring aud fittings. 

" Question 4.— You are quite right as to my conscience, but I was 
thinking of the wicked consumer who might put in a check meter 
and fix it so near to the undertaker's meter as to interfere with the 
latter if in zinc case. Of course, there is no question as to the 
morality of such a proceeding, but is not a consumer within his 
rights in putting in a check meter wherever he likes in his own 
house ?” 


„„ With further reference to question No. 2, it is presumed that 
ia the prepayment meter to which our correspondent refers, after a 
coin has been placed in the slot, the current is switched on for a 
definite period. During that period the consumer's lamps will burn 
at full pressure; but when time is up a resistance is thrown in auto- 
matically. We assume that it is competent for the consumer to 
switch off his lamps, and so prevent waste of electricity during the 
" dull" period, and if he fails to do this he will probably have to 
pay for additional units consumed. Our previous auswer was based 
on the supposition that there was no dial on the meter to register 


+ 


the number of units consumed, but merely a dial to show how many 
coins had been dropped in. 

With regard to question 3 (a) we are of opinion that undertakers 
could not remove “free” wiring fittings against a consumer's wish. 

3 (b) and (с). —We refer to our previous answer. 

4. A consumer is within his rights in putting a check meter 
wherever he likes in his own house. So із а landowner within his 
rights in growing wheat in his field and in allowing it to lie there 
for the purpose of attracting his neighbour's pheasants ; the distinc- 
tion being that the law cannot touch the latter gentleman, no 
matter what hia intention may be. Our correspondent must surely 
recognise that the question whether the consumer is acting 
fraudulently or not is for a judge or jury to determine. ` 


PARLIAMENTARY. 


LONDON UNITED TRAMWAYS. 


On Tuesday last week Mr. Moon, K.C., stated that with reference 
to the chairman’s suggestion on the previous day as to the construc- 
tion of a short line to join the proposed system up to the London 
County Council's system at Tooting, he had communicated with the 
L.C.C. The matter, of course, had not been considered by the 
whole Council, but Mr. Benn had promised that if the Select Com- 
mittee felt there was а necessity for such a connection he would 
recommend the Highways Committee of the London County Council 
to make it. 

A large number of local witnesses were called in support of the 
purposes in the Bill. 


Further evidence in favour of the Bill was given on Wednesday 
and Thursday of las& week by various representatives of public 
bodies, through whose district the tramways are proposed to be 
taken. 

Mr. W. J. Вог, M.P., giving it as his opinion that the extension 
of the line over Hammersmith Bridge was an essential link in the 
chain. 

Similar evidence was tendered by Mr. E. CoLLINS, who represents 
Hammersmith on the London County Council, and this witness said 
he considered the bridge quite strong enough to carry a tramway 
across it. 

Mr. J. CLIFTON Rosinson, the engineer to the company, stated 
that the proposed line would stop at the end of Bridge Street, and 
300 ft. from Hammersmith Broadway. The original proposal was 
to carry the line right tnrough so as to connect with the Ricamond 
line, but that part of the Bill had been abandoned in deference to 
local opposition, and the objection of the London County Council 
on account of the crowded state of Hammersmith Broadway. 

Mr. Hosson, C.E., having given evidence to the effect that the 
construction of Hammersmith Bridge was sufficiently strong to 
allow of tramway traffic, the promoters’ case was concluded, and 
the Committee adjourned. 


Oa Friday, June 13th, the Bill came again before the Select 
Committee of the House of Commons, presided over by Mr. Compton 
Ricketts. 

Mr. C. GILES, chairman of the Wimbledon Common Conservators, 
gave evidence in opposition to the proposed line up Wimbledon 
Hill, and said that tramway lines would considerably increase the 
present difliculties for traffic. Не contended that the amenities of 
the district would be seriously injured by the frequent service of 
electric cars, and thought tne line should be constructed south of 
the railway. 

Mr. J. BENN, chairman of the Highways Committee of the L. C. C., 
said whilst the line from Richmond to Hammersmith was a desirable 
route, still it was the policy of the Council to discourage the 
entrance of private tramway undertakings into their area; Ham- 
mersmith Bridge was not, he thought, a desirable bridge for tram- 
way purposes. The County Council would be quite willing to 
construcc connecting lines up to the county boundary, and he was 
prepared to recommend the reconstruction of the bridge, which was 
the property of the L.C.C., who would undertake the whole respon- 
sibility of the rebuilding. 

The CHAIRMAN said a difficulty arose from the difference between 
the southern line with full understanding that there would be con- 
nection with Hammersmith Broadway, and a line that might, or 
might not be, connected, and, perhaps, upon onerous terms to wuich 
the promoters might be subject. The Committee might think ıt a 
grave matter to sanction the use of the bridge in perpetuity for 
tramway purposes, and might pass a proviso for its use for a limited 
time. In any case it was desirable that the County Council should 
not be prejudiced by the passing of a Bull with embarrassing condi- 
tions, and some understandiug, he thought, should be arrived at. 

Mr. Moos, K.C., appearing for the L.C.C., said it was not pos- 
sible to go beyond the assurance received from Mr. Benn, for the 
policy of the Council did not imply the exaction from the company 
of any conditions referable to tramways іп any other part of 
London. 

Mr. FiTzMaUBICE, the chief engineer to the L. C. C., contended 
that Hammersmith Bridge was not suitable for the service of a 
double line of tramways. 

The Committee then adjourned. 


On Monday last Mr. Moon, K.C., on behalf of the L.C.C., said he 
opposed the tramway to be constructed over Hammersmith Bridge. 
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After Mr. Batrourn Browns had replied for the promoters, and 
the Committee had consulted, the Chairman announce that the Com- 
mittee were unanimous in that they could not allow that portion of 
the Bill which proposed a line from the south side of Hammersmith 
Bridge to the Broadway. The Committee adjourned. 


National Telephon ( Kingston-upon-Hull) Bill.—This Bill, the 
object of which is to make further provisions with respect to the 
undertaking of the company in Hull, was before a Select Committee 
of the House of Lords, presided over by Lord Hawkesbury, on 
Wednesday last week. Mr. Balfour Browne, K.C., who appeared 
for the promoters, said the National Telephone Company had 
power to break up the streets and lay wires, bnt must first 
have the consent of the local authority, and various agree- 
ments were entered into between the company and local 
authorities, to terminate at six months’ notice. At the time 
the agreements were made, however, the company had no fear 
of a termination of the power, as they had the monopoly. Under 
the agreements made the com y had spent £103,000 in Hull. 
When it was decided that the local authorities had power to com- 
pete, the company made representations to the Postmaster-General 
pointing out that, unless they had some protection, the Corporation 
might deprive them of their wayleaves. In reply, Mr. Hanbury 
eaid he thought the Corporation would not do this, but they had 
done so in Hull, for they had given notice to the company to 
terminate the wayleave, and the company were now in Hull with 
£103,000 merely on sufferance. By the Bill the company wished to 
put themselves in the position which Mr. Hanbury intended them 
to be in, viz., under the protection of Clause 3 of the Telephone 
Act of 1899, which provided that when an existing company had, 
before the passing of the Act, under the license of the Postmaster- 
General, provided a public telephone service, and it was proposed to 
grant anew license toa local authority, the powers given to the existing 
company should continue for the period specified in the new license. 
The case of the Corporation of Hull was that they gave notice 
before this case came into existence, and, therefore, the clause did 
not apply. That, he contended, was a mere evasion.—Mr. Littler, 
K.C., contended that it was beyond the province of the Committee 
to deal with the Bill at all. The two parties had entered into a 
contract after the date when the Government Bill was introduced. 
Consequently the agreement was either binding or was not binding. 
If it was not l. inding it could be set aside by the Courts of law, and 
if it was binding tbere was no justification for Parliament inter- 
vening to set aside a contract deliberately entered into.—Mr. 
Balfour Browne argued that the objection was too late, because 
Earl Morley had cousidered the principle and allowed the Bill to 
come in. The proceedings were adjourned while the Committee 
consulted with Earl Morley, and on resumption the chairman 
stated that the objection of Mr. Littler was a valid one, and the 
Bill could not be allowed to proceed. 

Birmingham and, Midland Tramways.— This Bill has been ordered 
to be reported to the House for third reading. 

Birkenhead Corporation Bill.—This Bill was before Earl Morley's 
House of Lords Committee on Unopposed Bills last week and was 
ordered to go forward. 

Exeter and District Tramways.—This Bill was before Earl 
sala Unopposed Committee yesterday, and was ordered to go 

orward. 

Leicestershire and Warwickshire Electric Power Bul.—This Bill 
which has already paed the House of Commons, came on Tuesday 
last week before Earl Morley's Committee of the House of Lorda 
on Unopposed Bills. Mr. Bell, Parliamentary agent, stated that 
there were several important alterations in the clauses, and he 
referred to the protective clauses, The Chairman ordered the Bill 
to stand over in order that the town clerks and the Parliamentary 
agents might consult. 

Petitions Withdrawn.—The Tyneside Tramways and Tramroad 
Company have withdrawn their petition against the Newcastle-on- 
Tyne Corporation Tramways, and the N ewcaste-on-Tyne Corporation 
have withdrawn opposition to the Tyneside Company Bill. 

Metropolitan Railway Bill.—The Great Western Railway Com- 
pany have withdrawn their opposition to this Bill. 

North Metropolitan Electrice Power Supply Bill.—Petitions have 
been deposited in the Private Bill Office of the House of Lords 
against this Bill by the Wood Green, Edmonton and Tottenham 
Urban District Councils. 

Pokesdown Electric Lighting.—The Bournemouth Corporation 
have deposited a petition in the House of Lords praying to be heard 
against the confirmation of the Pokesdown Electric Light Provisional 
Ud contained in the Electric Lighting Provisional Orders (No. 7) 


Metropolitan District Railway Bill.—This Bill was before the 
House of Lords last week with respect 


Halifax Corporation Bill.—The Standing Orders Committee of the 
House of Lords considered the Halifax Corporation Bill, and 
decided that Standing Orders might be dispensed with and the Bill 
allowed to proceed. 

South Wales Electrical Power Bill.—This Bill came before a Select 
Committee of the Honse of Lords, presided over by Lord Hawksley, 
but as it was stated that all opposition had been withdrawn, the 
Bill was struck out of the list of opposed measures. 

Salford Corporation.—This Bill was in a crowd of Bills to have 
been considered by Lord Hawksley’s Select Committee of the House 
of Lords on Thursday last week. On the Bill being reached, it was 
stated that opposition had ‘een withdrawn. 


THE ELECTRICAL REVIEW. 


of No. 6 (along the Christchurch 


[Vol 50. No. 1,282, Jumm 20, 1902 


Newport Corporation Tramways.—A Select Committee of the 
House of Lords, presided over by Lord Hawkesbury on Tuesday, 
Wednesday and Thursday last week, considered the omnibus Bill 
of the Newport Corporation, which, amongst other things, seeks to 
empower the Corporation to construct about six miles of additions] 
tramway. The estimates in the Bill include £110,000 for tramway 
purposes. The Bill has already passed the Commons. Practically 
the only opposition to the tramway proposals came from the Great 
Western Railway Company, who strongly objected to one of the 
tramways crossing a level i After hearing the evidence, 
the Committee decided that the Bill might proceed with the 
exception of Tramway No. 1, which crossed the level crossing, 

Electric Light in South London.—The South Metropolitan Gas 
Company have given notice of their intention to oppose the con- 
firmation of the Electric Lighting Orders of Bermondsey and Wool- 
wich which are contained in electric lighting Bill No. 8. 

Southport and Lytham Tramread Bill.—The Southport and 
Lytham Tramroad Bill was before a Select Committee of the House 
of Lords, presided over by Lord Brougham, on Friday and Monday. 
The object of the Bill is to extend the time limited for the acqui- 
sition of land and completion of works under the Southport District 
Tramway Act, 1889, and the Southport and Lytham Tramroad Act, 
1900, for authorising the issue of preferred and deferred shares, and 
for other purposes. The only petitioner against the Bill was Mr. 
Charles Hesketh, through whose estate the road will run, and Mr, 
Talbot, on his behalf, contended that as the promoters were aski 
for an indulgence from Parliament, Parliament should also consider 
Mr. Heskett’s request for a modification of a few of the terms of 
the agreement of 1899, which he considered disadvantageous to 
him. The Committee decided to give further protection to Mr. 
Heskett with RI to crossing the tramroad, and passed tbe pre- 
amble of the Bil 

Kent Electric Power.—This Bill was before the Chairman of Ways 
and Means as an unopposed measure on Tuesday, and was ordered 
to be reported to the House. 

Hastings Tramways.—This Bill which has already passed the 
House of Lords, was on Tuesday before the Chairman of Ways and 
Means in the House of Commons as an unopposed Bill, and was 
ordered to be reported to the House. 

South Wales Electrical Power Distribution.—On Tuesday this Bill 
was before the Chairman of Ways and Means in the House of 
Commons as an unopposed measure, and was ordered to go forward. 


CCC... QUE T ere 


LEGAL. 


ATTORNEY-GENEBAL AND POOLE AND DISTRIOT ELECTRIC TRACTION 
ComPany v. Mayor or BOURNEMOUTH. 


Mn. Justice SwINFEN Eapy, in the Chancery Division last week, 
heard this action for an injunction to restrain the Corporation of 
Bournemouth from commencing or continuing to construct a tram- 
way authorised by the Bournemouth Corporation Tramways Order 
of 1900, or the portion thereof which would be gituated between the 
commencement of tramway No. 2, authorised by the Christchurch 
and Bournemouth Tramways Act, 1900, and the point where that 
line crossed the boundary of the borough, as situated at the date of 
the Act, or alternatively to restrain the defendant Corporation from 
continuing to construct the same portion, together with the plant 
and machinery for working the same, except in accordance with а 
system to be agreed upon between the plaintiff and the defendant 
Corporation, or, in case of difference, to be settled by the Board of 
Trade, in pursuance of the Act. Mr. Warmington, K.C., and Mr. 
R. J. Parker ap d for the plaintiffs, and Mr. Vernon Smith, 
K.C., and Mr. Charles Church for the defendants. 

The plaintiffs’ case was, that the Poole and District Company 
owned and worked certain existing light railways constructed under 
an order dated 1899 on the west side of the Bournemonth borough 
boundary. By the Christchurch and Bournemouth Tramways Act, 
1900, they were authorised to construct and maintain a line between 
a point within the boundary and Christchurch. The most westerly 
lines were No. 2, commencing in Christchurch Road and running to 
the boundary as it existed at the date of the of the Act, 
and No. 24 from the termination of No. 2 to High Street, Christ- 
church. Under the Act they were not to commence No. 2 line 
until August 1st, 1902, and if before that date the defendants con- 
structed and completed the portion of their lines authorised by the 
order of 1900, situated between the commencement of No. 2 and 
the point where it crossed the borough boundary, to be worked 2 
a system agreed between the company and the Corporation, or, 
case of difference, to be settled by the Board of Trade, the рочот 
in the Company's Act for the construction of No. 2 line shoul 
cease and determine. The defendante’ tramway order incorporated 
а provision of the Tramways Act of 1870, but prescribed no time 
for the commencement of the works, and it provided that when 
the defendants had completed the portion between the termination 
on the same lines as No. 2) 
and tbe county gates, the company might construct and s 
all works necessary for effecting junctions of line No. 2 with 
defendante'trams, The area of the borough had been recently 
enlarged. The company were about to construct the lines awe 
rised by their Act on the overhead system as adopted on their And : 
railways. No part of the tramways authorised by the defen 
order had within a year from the date of the order, or by March 
9th, 1902, been commenced, and no power for an extension of Pus 
had been given by the Board of Trade, so that the powers o 
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defendants under their order had ceased to be exerciseable, and the 
system had never been agreed or decided by the Board of Trade, 
but the defendants threatened to proceed at the cost of the borough 
fund to continue the construction of the lines in question, and 
intended to adopt the conduit system, which would render the run- 
ning powers of the company difficult and costly. The company had 
informed the Corporation that what they proposed to do was 
illegal, and had asked for an undertaking, which was refused. If 
this was proceeded with, the plaintiffs would be put to heavy loss. 
The defendants denied the plaintiffs' statement that no part of the 
works authorised by the defendants’ Act had been commenced 
within the stipulated time. They had, in fact, commenced the 
works long before August 6th, 1901. It was true that no agreement 
had been come to with reference to the system to be adopted, but 
the plaintiff company, having failed to agree to the system 
suggested by the defendants, the latter had applied to the Board of 
Trade, by whom the matter would be considered. Their powers 
under the order remained in full force, and they never had any 
intention of exercising them to the prejudice of the plaintiffs’ rights, 
or in any other than a legal and proper way. 

Mr. WARMINGTON said, when the action commenced, the utmost 
the defendants had done was to get tenders for the construction of 
plant and make contracte for dynamos and cars. They had actually 
constructed no works. The question was one of the construction of 
the Act of 1870, which provided that if works were not completed 
within two years, not commenced within one year, or commenced, 
but the work suspended without reasonable cause, the powers given 
to the promoters should cease to be exercised unless an extension 
of time was granted by the Board of Trade. The Attorney-General 
now intervened, and said it was no answer to him for the defendants 
to say that since their powers had expired they had constructed 
certain works. 

Mr. Уввнон SuiTH quoted cases in which Section 18 of the 
Tramways Act of 1870 had been construed as meaning that the only 
evidence on which the Court could decide whether the event con- 
templated in that section, namely, non-commencement within a 
year, non-completion within two years, or suspension of the work 
without reasonable cause, had occurred, with the evidence afforded 
by the notice of the Board of Trade. Considerable inconvenience 
migut follow if that were not the case, because after the Court had 
given a decision application must be made to the Beard of Trade, 
which might be in conflict with the Court and decide in a contrary 
sense. 

His І,оврвнр: Is there any obligation on the Board of Trade to 
certify ? 

Mr. бмїтн submitted that if it did not the Court could not act, 
because the Board of Trade was placed practically in the position of 
& judge throughout the whole Act, and on them was thrown the 
onus of deciding what the promoters were to do and what powers 
they had. That furnished a strong ground for saying it was their 
duty to issue a notice if asked to do so. The section did not con- 
template an appeal to the High Court but to the Board of Trade 
Counsel next submitted that on the true construction of the Act 
they had substantially commenced works. The true view of the 
section was that “works” were something much larger than the 
actual tramway. If they had built the generating station, and put 
in dynamos, and had given orders for rails and cars and everything 
necessary to lay the tramway, according to the contention of the 
plaintiffs they would not have substantially commenced the works. 
Bournemouth was & plessure resort, and it would have been incon- 
venient to visitors and inhabitants if they had commenced to 
break up the roads and lay the rails within the first year. 
The Corporation had required land, and entered into contracts 
involving £100,000, and it was idle to say that these works, if sub- 
stantially commenced, did not save the rights of the Corporation. 

In giving judgment, his Lordship held that it would be too 
narrow а construction to hold that the works meant the actual 
tramlines, and he was of opinion that the defendants had sub- 
stantially commenced the works within the 12 months of the date 
of the provisional order within the meaning of Section 18 of the 
Tramways Act, by having entered into substantial contracts for the 


pinion, proper, for the sake of convenience, to postpone the actual 
ying of the line and the interference with the streets to as late a 
eriod as possible. There would be judgment for the defendants 
ith costs as between solicitor and client. 


SATOHWELL v. DUNLAP. 


в. JUSTICE BIdEAM, in the Commercial Court on Wednesday last 
heard the case of Satchwell v. Dunlap, which was an action 
rought by Mr. F. J. Satchwell, M.LE.E., against Mr. F. W. Dunlap, 
an electrical engineer, of 5, Warwick Court, Holborn, on a 
tee given by the defendant that on the successful flotation of 
certain company the plaintiff should be entitled to remuneration 
or services he had performed on the defendant's behalf. Mr. 
iron and Mr. Frampton appeared for the plaintiff, and Mr. Turrell 
r the defendant. 
Mr. BrRoN said the plaintiff had had a great deal of experience 
the matter of electric light, and he was approached with a view 
E certain experimenta to see whether & patent of the 
efen was practicable. The invention was ingenious, and 
nsisted of & spiral coil of glass wire wound round an electric 
lobe, giving it a lens-like quality. The plaintiff discovered that it 
ша not be done in the way suggested by the defendant, because 
put the coil on as a whole it would have to be heated to such an 
tent that it would infallibly crack the glass. He, however, 


thought of a scheme by which it could be put on in sections and the 
difficulty avoided. He made certain teste, which were so satis- 
factory that they approached him in October, 1896, with regard to & 
contract to be made between him and Mr. G. W. Smiley, to whom 
the defendant, Mr. Dunlap, and Mr. Quaine, were anxious to sell 
the patent with a view to turning it into a company. By the 
contract Mr. Smiley agreed, in consideration of the services 
rendered and to be rendered by the plaintiff, to pay him £100 in 
the event of the sale of the patent to a limited company. The 
plaintiff did not know Mr. Smiley, who had subsequently died, and 
he obtained from the defendant a guarantee, on which the present 
action was brought. 'The only defence was a suggestion that Mr. 
Satchwell did not in fact do the work. The patent was sold to the 
Spiral Globe Co. in 1899. Mr. Satchwell applied forhis money, but 
was put off from time to time, no suggestion being made that he had 
not done the work, and done it well. 

The plaintiff gave evidence in support of his case and said he had 
devoted his study to electric lighting appliances. He also had 
considerable knowledge of glass and glass blowing. He had been 
under-manager of the Sunbeam Company which made glass globes, 
and in 1896 he was manager to Mackey & Mackey, electric lamp 
manufacturers. The idea of the defendant's patent was to improve 
the power of the electric globe by putting a spiral coil round it. 


, He made very satisfactory photometric tests both before and after 


the agreement, and afterwards assisted in the actual manufacture of 
the globes. | 

For {һе defence counsel вба{ей that no services were rendered 
after the signing of the guarantee, and that the defendant admitted 
that he could not make the globes, and suggested the defendant 
should go to Müller, who did what he had failed to do. 

The defendent, in his evidence, said the plaintiff attempted to 
make some of these globes, but the attempts were not satisfactory. 
Tbe coils were too far apart, and could not be wound without 
breaking, and in joining there were lumps so that it was possible to 
see through them to the light inside. Witness spoke about it to 
Mr. Satchwell, who said that with а little further practice he might 
be able to make them in a ratisfactory manner. He tried after that, 
but never produced anything that was satisfactory. He said as he 
could not make them to the defendant's satisfaction he would intro- 
duce them to a man who would do во, and they employed Müller. 
who did them in a satisfactory way, and was paid between £75 and 
£100. The globes were not wanted in large quantities, but merely 
for purposes of demonstration. The patent was sold to Smiley for 
a small amount, about £2,000 in cash and 5,000 shares, but witness 
never received more than £300, and the shares were worth nothing. 
The company, whose nominal capital was .£150.0(0, was now in 
liquidation. It was not the plaintiff's idea that the coils should be 
put on in sections. He had never had any application for money 
from the plaintiff, and he was not in a position t pay it. 

His LogpsHIP thought this was a case that ought to be settled. 
There had been & great deal of delay in bringiag the action, 
but he thought the plaintiff had done something. He sug- 
gested that there should be judgment for the plaintiff for £50 
without costs, to be increased to £100 if not paid within a month. 

Counsel agreed to these terms and the case terminated. 


ENRIGHT v. ORMSKIRK U D.C. 


AT the Ormskirk County Court last week, before his Honour, 
Deputy-Judge Goldthorpe, the Ormskirk Urban District Council 
were the defendants іп a case brought by J. and J. S. Enright, 
consulting engineers, London, who claimed 10 guineas, to which 
they said they were entitled for the preparation of a preliminary 
report on the electric lighting of the town of Ormskirk. Mr. 
Crosfield Pearson (Messrs. March, Clayton & Pearson, Manchester) 
represented the plaintiffs, and Mr. R. R. Glover défended. It 
appeared that Mr. Enright prepared the report on a letter 
received from Mr. Chadwick, the defendants’ surveyor, but it 
was contended on behalf of the defendant counsel that the surveyor 
was never authorised to ask for the report without first counting 
the cost. The jury gave a verdict for the defendants, each party to 
pay their own costs. 


Tue ELBOTRIO INSTALLATION COMPANY, LIMITED, v. DUBLIN CiTY 
DISTILLERY COMPANY, LIMITED. 


AT Dublin before Mr. Justice Boyd last week this motion was heard 
for discovery of documenta on behalf of the plaintiffs. The action 
was brought to recover damages for breach of contract for the instal- 
lation of electric light, &c., by the plaintiffs in the defendants’ 
premises at Great Brunswick Street, Dublin, and for the return of 
the plant. Mr. Justice Boyd made the order sought. 


ELECTRIO Мотоһ САВ LITIGATION. 


Вкковв Mr. Justice Grantham and a special jury in the King's 
Bench Division on Tuesday, the hearing of the action Société 
Anonyme d'Electricité et d'Automobiles Mors v. Friswell & Co., was 
commenced. Plaintiffs, a French company, manufacturing in Paris 
the well-bknown Mors electrical motor car, sued to recover the 
balance due of the price of three motor cars sold. The defendants, 
who are agents, and have a depót for the sale of motor cars at 
Holborn Viaduct, pleaded that the cars were not delivered in 
accordance with the contract as to time, and, further, were not 
manufactured in accordance with contract, and hey counter- 
claimed for £100 damages. 
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Mr. Rufus Isaacs, К.С., and Mr. E. Pollock appeared for the 
plaintiffs, and Mr. T. Terrell, K.C., and Mr. Grimwood Mears for the 
defendants. 

In opening the case, Mr. Rurus Isaacs said the claim arose out 
of contracts entered into on January 29th, 1900, for the supply by 
plaintiffs of 12 motor cars of 4 нр. known as the Petit Duc” car, 
and for three cara of 6 H. P., wiich were described as dog-cart 
cars. The price of the former мач £213 8s each car, eight of the 
latter £306 9s. each. The claim related only to two of the Petit 
Duc cars and one of the dog-cart type, the other cars having been 
delivered under the contract and accepted and paid for by the 
defendants. The terms agreed to were payment of one-third value 
as deposit at the time of the order and the remaining two-thirds on 
delivery from the factory in Paris. A clause of the centract seta 
out that the sale by plaintiffs was made “according to the condi- 
tions of sale of our catalogue. Nevertheless, this is merely intended 
as a guide to the dates, without any obligation on the part of the 
company to deliver within tha* time." 

Mr. TERRELL: That is not the translation of the document that I 
accept. 

Mr. Rurvus Isaacs: That is the translation that I am going to 
put upon it, and I shall say it is the right translation. The exact 
words, given literally, are, “Nevertheless, this date is not given 
except as a guide, without any obligation on the part of the com- 
pany.” His case was that the cars were delivered within contract 
time, and, further, that even if the defendants' view was correct, 
they had over and over again waived any right they might have. 
As to the defence that the cars were not of good workmanship, they 
had been tested by two gentlemen very well known a8 motor 
drivers, whose evidence would assist the jury in coming to the con- 
clusion that nothing was wrong with the machines. 

At this stage the Court adjourned. 


Гохрох PROVINCIAL ELECTRIC CONSTRUCTION COMPANY. 


Мв. Justice BuckLey, sitting for the disposal of company matters 
in the High Court of Justice on Tuesday, had before hima petition 
by J. W. Vickars for the winding up of the London Provincial 
Klectric Construction Company, Limited.—Mr. Dunham, for the 
petitioner, said the company did not appear. There were negotia- 
tions proceeding on the subject, and, in view of this, he asked that 
the petition might stand over fora week. Certain conditions were 
embodied in a resolution which the company passed on Monday, 
and there was a likelihoodof the petitioner's debit being satisfied. — 
His Lordship allowed the case to stand out of the list for a week. 


CORRESPONDENCE. 


Edison and other Accumulators for Electric Motor Cars. 


In an article of your issue of the 6th inst., it is stated that 
the British Electromobile Company ran a distance of 95 
miles on one charge with the Leituer accumulator, and that 
last November the same company ran 100 miles using the 
A B С (Oppermann patent) battery. 

This statement which has been taken from the daily papers 
is inaccurate, and it would be unfair to Mr. Henry Leitner 
to allow it to pass unnoticed now that it has appeared in the 
Electrical Press. 

The British Electromobile Company's car ran 95 miles 
(from London to Reading and back) last June using Leitner 
accumulators. The cells have given satisfaction since that 
date, and have proved themselves commercially successful, 
that is to say, the cost of their upkeep is reasonable. They 
give from 14 to 16 watt-hours per pound of cell, and can be 
maintained at an annual cost of from 10 to 20 per cent. of 
their first cost. 

Last week the same company ran a car from London to 
Chippenham, a distance of 97 miles on one charge, using the 
same type of cell. The roads during the latter part of the 
journey were steep and very greasy. From a “ road traction” 
point of view this 97 miles is far more valuable than the 
previous record of 95 miles. The car carried representatives 
of two of your contemporaries. 

The 100 miles has not been run in this country, at least, 
not officially, and unless it is made upon a through route, 
such as the Bath or North Road, it is of little value as a 
comparative test. 

When а car has been driven from London to Bath on one 
charge, it will be time enough to consider the Leitner battery 
beaten. 

Theodore G. Chambers, 
Manaying Director, 


The British Electromobile Company, Limited, 
June Lith, 1902. 


Equivalent Sine Curves. 


I am glad to'see by the paper on ** Lag and Lead" in your 
last issue that Mr. Rhodes no longer thinks it quibbling to 
discuss this subject. It is, however, with the hope of coming 
to some agreement with him, and with those who agree wit), 
him in thinking that the * equivalent sine curve“ is of апу 
practical use, that I write again. The theory of the eyuiva- 
lent sine curve, as stated by Mr. Rhodes last week, amount- 
to this. If с be the alternating current in a circuit, v tis 
P.D., and ф the phase difference as got by а wattmeter, the: 
for theoretical purposes we may write— 

i = c y 2 sin (pl + $) | (Qu 
e= v /2sin pl 

It is to be carefully noticed that the rate at which i and. 
vary will be quite different in practice from what they wili 
be if given bv equations (1). We replace the actual curre 
by bogus curves, which certainly have the merit of sim- 
plicity, but which will produce quite different effecta on the 
iron and the choking coils in the circuit. The theory is 
altogether too primitive, and would prevent us anticipating the 
many curious results noticed by engineers. | 

Mr. Rhodes makes the admission that in the problem of 
the alternating current arc there ure no equivalent sine 
curves. We cannot follow his statement that it is easy to 
tell in practice whether the current is lagging or leading by 
noting the effect on the power factor of placing inductance. 
in the circuit. If we place inductance or condensance in 
circuit with an alternate current arc, the phase difference is 
increased, and our old question arises — Is the current lagging 
or leading initially ? The answer is known, and has ban 
given more than once by Dr. Sumpner. 

There is one somewhat serious misprint in Mr. Rhode: 
paper. He says that if the P.D. and current “ occur simul- 
taneously," then 


I, sin (a, — f) + Iz sin (a — 3 5) +... 2 0. 
If to “occur simultaneously " means to * vanish simul- 
taneously,” then surely the conditions are 
I; Sima, + 1,80 а +... 
Е, sin f, + Es sing +... 
0. 


Your Reviewer. 


«€ А Scandal which Everybody Admits.” 


Ав ап old “ Arcadian” pupil (at a paltry premium of 
100 guineas per annum), and now a wicked consulting engi- 
neer, I have noted with interest Lieut.-Colonel Crompton s 
remarkable testimonial to his old pnpils and bis own works, 
as given in his evidence before the Committee of the Insti- 
tution of Electrical Engineers (вее p. 990 of your last sue". 

Although there were in my time some 30 pupils, I, oddly 
enough, never heard of any of them getting their money 
back through lack of proficiency. Still. possibly, the 
“ failure department" had not then been started. 

Morgan Williams, M. Inst. C. E., M.A. 

June 16th, 1902. 


A Cable Test. 


About 11 years azo Т put down a power circuit of the 
fibre insulated and lead-covered Fowler-Waring cable, 19 Tis. 
partly underground, and partly fixed to buildings. It 
became necessary to double the voltage; the cable wus 
tested and showed the insnlated res., core to lead, of one 
cable to be 2 megohms, and the other 1:8 megobms. No 
fault has occurred since it was laid. 


W. A. Walton, A. M. Inst. E. K. 
June 14, 1902. 


REVIEWS. 


ed bus - Те, 
Municipal AH ts. By R. C. Brooks, London: P. 
King & Son. 1902. 2nd edition. 
This is a bibliography of the world's municipal literature 


—a sulliciently comprehensive subject. Aue volume k 
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divided into a subject index (including cities, States and 
countries), and an author list, the latter being confined to 
names only. As far as possible, all books, pamphlets, 
periodical literature and important reports of investigations 
bearing on municipal matters are included, and the references 
are entered under the names of cities and countries, as well 
as under topical titles, in alphabetical order. The subject 
index comprises about 12,000 different entries; the author 
list, 8,000 titles, under the names of 4,500 authors, and it is 
interesting to note that by far the greater proportion of the 
titles are English, though other countries are well repre- 
sented. The work is undoubtedly one of great value for 
reference. 


Practical Calculation of Dynamo-Electric Machines. By 
ALFRED E. WIENER. | 


This is the second edition of a very comprehensive work, 
in which particulars and examples are given of the calcula- 
tions required in the design of dynamo machinery. In the 
preface the author claims that he has treated the subject in 
such & manner that, by the aid of this book, a person with no 
previous experience will be able to design any kind of con- 
tinuous-current dynamo. 

As stated in our review of the first edition, this is a claim 
which we cannot admit, as no text-book can possibly take 
the place of that intimate practical knowledge based on 
experience, which is so essential to the satisfactory design of 
any engineering structures, whether dynamos, engines, 
bridges, or anything else. 

The book is divided into eight parts, each of which deals 
with a separate portion of the subject. These parts are 


divided into chapters, and these again are sub-divided into - 


numbered sections. The numbering of the sections is con- 
secutive right through the book, and in connection with a 
well arranged index and a table of all the symbols used, 
makes reference to any point an easy matter, and might well 
be copied by other authors. 

After a few pages on the physical principles of dynamos, 
we come to Part II., in which the author deals with the 
calculation of armatures in the usual manner, but with the 
addition of а number of tables of densities, &c., all taken 
from actual practice, and therefore of considerable value in 
guiding the designer. Sec. 35 contains a valuable table 
and curve relating to rise of armature temperature, showing 
the extent to which it is affected by peripheral velocity, and 
by the ratio of pole area to total radiating surface. 

Under the heading of“ Field Magnet Design,“ examples 
are given of the application of calculations to almost every 
known form of field magnet, many of which are now 
obsolete ; but we do not find.any examples of magnet 
frames for enclosed motors, an, omission which will perhaps 
be rectified in a future edition, as these motors are now 
being used so extensively that their design has become a 
matter of some importance. The only class of enclosed 
motors which receive attention are series motors for traction, 


and the calculations given relate rather to the performance 


of existing machines than the design of new ones. 

The calculation of magnetising forces is very clearly given, 
and in addition a set of diagrams on page 354 show the 
grouping of magnetic circuits in various dynamos with their 
electrical analogues. In machines having several magnetic 
circuits, the calculation of the magnetising forces is often a 
stumbling block both to students and to practical men, and 
in such cases these diagrams will be very helpful. 

On the subject of sparking, figures and formule, based on 
experiment, are given for the correct size of air-gap for 
sparkless connection. Unfortunately, in this section the 
particulars given are only applicable to smooth-cored 
armatures with copper brushes. Perhaps in a future edition 
the author will supplement this with figures and formulæ 
for toothed armatures and carbon brushes. 

In connection with shunt motor design, the author points 
out, and gives a table to show, that the tendency to increase 
of speed, due to heating of magnet coils, may by proper 
design be counterbalanced by the tendency to decrease due to 
the heating of the armature winding, so that a practically 
constant speed may be maintained at full load irrespective of 
temperature. He also points out that the demagnetising 
ampere-turns on the armature, by weakening the field, tend 


to prevent drop in speed with increase of load due to 
armature resistance, so that, by designing a shunt motor 
to work with a fixed brush lead of the proper amount, it 
can be made to run at a practically constant speed with 
any load. 

In Part VIII. are given examples of the calculation of 
dynamos of various types and outputs, and there are three 
appendices. 

The first gives tables of dimensions of modern dynamos by 
Westinghouse, General Electric Company, &c. 

The second gives tables of copper, iron, and German 
silver wire, and winding data; and the third relates to 
remedies for troubles in dynamos and motors in operation, 
such as heating, sparking, humming of the armature, &c. 

In saying, as we have done, that we cannot agree with 
the author's statement that his book will enable inex- 
perienced persons to design dynamos, we do not wish to 
appear to depreciate its value. Had he instead claimed 
that it would be of material assistance both to students 
and to those engaged in the practical design and construc- 
tion of dynamos, we should have entirely agreed with him. 


— U— 


Electrical. Enyineering Testing. By G. D. ASPINALL PARR, 
M. I. E. E. London: Chapman & Hall, Limited. 1902. 
Price 


This work is intended to be of use to students in tech- 
nical colleges in the second and third years of their course, 
and to some extent to engineers in electrical works. It con- 
sists of 289 pages on testing, a section on jointing cables, 
and an appendix of about 150 pages containing proofs of 
formule, descriptions of apparatus, and various useful tables 
of constants, logarithms, kc. There are 128 separate tests, 
each comprising an introductory explanation of the object of 
the test, a list of apparatus requisite for the test. instructions 
for taking and recording the readings, and suggestions for 
inferences, &c., which may be deduced fromthe methods and 
observations involved—the whole scheme being very similar 
to that introduced by Prof. Ayrton at the City and Guilds 
Colleges many years ago, which has proved highly satisfac- 
tory in practice. 

The tests are mainly such as can be carried out with the 
apparatus to be found in any well-equipped electrical 
engineering laboratory ; the description of methods embody 
also full explanations of the theory of the tests where 
necessary. Errors do not appear to be numerous; the first 
half of fig. 62 is incorrect, and should be omitted, and the 
statements regarding the conditions to be fulfilled in order 
that a shunt motor may be self-regulating (p. 194) are of 
questionable accuracy. 

The author’s spelling of the word impedance is new to us 
(impedence), and the use of the term “ secohms is anti- 
quated. The wholly wrong statement on p. 250 that the 
three-wire two-phase system is more economical iu copper 
than the four-wire (merely because there are “ only three 
wires“) betrays lack of reading on the author's part. 

The appendix on apparatus, although largely composed, 
no doubt, of the makers’ descriptions, is likely to be ex- 
tremely useful, and is very full, covering indicators, plani- 
meters, testing sets, Kelvin balances, potentiometers, photo- 
meters, &c., and the tables are well selected and arranged. 
In conclusion, our opinion is that this book should be of 
great value to those for whom it is written ; the demand for 
such a work is undoubted, and it is well adapted to fill the 
real need. 


BUSINESS NOTES. 


China.—La Compagnie Internationale d'Eclairage et de 
Tramways à Tient-Tsin is the name of a company which has just 
been formed in Brussels, with a capital of £250,000, to establish a 
system of tramways and a central electric lighting station at Tient- 
Tsin, China. 


Holidays.—Those who are contemplating going for 
holidays shortly should obtain a copy of a neatly illustrated little 
pamphlet on “ Holidays in Denmark and Scandinavia,” at 30, Fleet 
Street, E.C. Some new and inexpensive tours in fresh holiday 
districts in Denmark are described. 
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Coronation IIluminations.— We learn that the Elec- 
trical Company, Limited, has received the order for the illumina- 
tion of the Canadian Arch in Whitehall; London, and that more 
than 5,000 incandescent lamps will be used for this purpose. This 
is one of the most important pieces of electrical illumination for 
the Coronation festivities in the whole of the United Kingdom. 

At the Holborn Restaurant there is an excellent electrical display. 
From the proprietor's own generating plant energy is taken for 
lighting about 2,500 incandescent lamps, 1,500 of these being 
enclosed in what are known as Micaylorlite reflectors. We 
note that Messrs. Defries & Co., who are the contractors for the 
electrical illumination of the front of these premises, 4, Ludgate 
Hill, E.C., are also using these reflectors. 


The Bruun-Loewener Water Softener, — Speaking 
generally, all hard waters are made so by containing some salt of 
lime in solution. These salts are the carbonate and 
sulphate to which may be added the carbonate of 
magnesia, which acts in the same way as carbonate 
of lime, and may' be removed by the same process 
and agencies. All water softening is done by heat 
or by chemicals, and with the ordinary lime salts 
the chemical process is the same, whatever apparatus 
be employed. The details of the apparatus differ. 
In that illustrated, a tank, d, contains the caustic 
milk lime, or soda salt, which it is desired to add to 
the water to be softened. Below it is a rocking 
vessel, c, with two chambers, into which the water 
to be softened flows alternately from a pipe, k. At 
each oscillation of the mixer, c, a definite quantity 
of water is allowed to escape from the chemical tank, 
d. 'The mixed water and chemical flows down by 
way of b into the main body of the tank, a, and in 
this tank the ecale-forming matter is deposited and 
the softened water is taken away by the pipe, i, 
which is placed above a bed of filtering material. 
By means of further appliances, as ball valves, &c., 
ihe feed by way of k can beregulated to the demand, 
and the use of the oscillating chamber, c, maintains 
a constant ratio between the supply and the chemi- 
cals, which are kept constantly agitated in d. It is 
preferred to heat the water to be softened so as to 
facilitate the process. About 130° is advised as 
suitable. If cold, a somewhat larger settling tank 
becomes necessary. For London waters, either as 


supplied by the companies, or from chalk wells, the A >= 


only chemical required will be caustic lime with the 

addition sometimes of some soda to deal with any 

lime sulphate, ora little alumino-ferric, to coagulate 

organic matters. A simple carbonate water is a very cheap water 
to treat, and the results are very perfect. A sulphate water can, of 
course, only be treated at the cost of leaving a quantity of soluble 
salt in the softened water, and care is required that such soluble 
salts do not become concentrated in the boiler. A blow-out at the 
bottom of the depositing vessel of the apparatus described serves to 
discharge deposit as it collects. To soften water will usually cost 
less than the coal wasted by the scale deposited from hard water. 
The apparatus described is made by Lassen & Hjort, of 52, Queen 
Victoria Street. 


New Sand Hopper.—An improved hopper or sand box 
has been patented by Mr. H. N. Thomas, electrical engineer 
and marager of the Huddersfield tramways. The advantages 
claimed for this hopper over those in genera] use are as follows:— 
It can be refilled by either the motorman or the conductor whilst 
tbe car is running, or at any time, without having to disturb the 
passengers, raise cusbions or seats, as in the ordinary type. It is 
‘more rigidly fixed than the ordinary type. There is no risk of 
spilling sand inside the car, which often gets into and grinds up 
the motor bearings; nor can the sand be spilt on and about the 


End body of car. 


Level of seats 
of inside 
passengers. 


Hinged door. 


Floor level of 
car. 
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seats or amongst the cables when refilling, as in the old style. If 
sand should suddenly run short on a greasy rail and a down grade 
a fresh supply can at once be put in without causing a panic among 
the passengers by the conductor rushing in and asking them to rise 
whilst ne takes up the seats and refills the hoppers. The box is 
also said to be cheap and durable, and the front hinged door being 


recessed into the panel, with a fancy scroll brass handle, painted 
and lined, is quite out of sight, and yet within easy reach and 
control of the motorman. The figure herewith shows a cross-section 
of the hopper. 


Private Plant.—A ‘very complete installation for 
electric light and power has been laid down at the Oldham 
Equitable Co-operative Society’s central premises, to the designs 
and specifications of Messrs. Crews & Handford, of Manchester. 
There are two Lancashire boilers, supplied by the Oldham Boiler 
Works Company, Limited, and a Green economiser. The feed 
water and steam pipes are in duplicate. The dynamos and motors, 
and all the electrical work, were supplied by Messrs. W. B. Haigh 
and Co., Limited, of Oldham. There is one dynamo coupled to a 
Universal engine and two coupled to Willans engines, each set having 
an output of 172 amperes at 215 volts, 450 revolutions per minute. A 


THE BnuvN-LOEWENER WATER-SOFTENER. 


smaller dynamo, of 33 amperes capacity, is coupled to a Westing- 
house gas engine of the two-cylinder vertical ty pe for light loads. The 
wiring is in steel tubing, partly in wood casing; there are 2,000 
glow lamps, and eight motors of 1 to 10 B.m.P. The installation 
cost altogether about £7,000. 


Catalogues,—Messrs. Clayton & Co., electrical engineers, 


of Union Works, Huddersfield, have issued an illustrated catalogue 


showing several of their designs of switchboards, switching 
apparatus, &c. 

À new circular has been brought out by the Edison & Swan 
United Electric Light Company, in which they describe their new 
standard electric regulator clock, such as they are showing at the 
Wolverhampton Exhibition and at their London and Liverpool 
showrooms. This bigh-precision regulator is claimed to be most 
suitable for mansions, watch and clock makers, astronomers, and 
for all purposes where great accuracy in timekeeping is necessary. 
No winding is required, the clock having no weights or springs, and 
there being less than half the parts found in the ordinary clock. All 
of the parts are interchangeable and renewable at small cost. Two 
ordinary dry cells, as used for electric bells, will drive the clock for 
two years and upwards, when they will require renewing. High 
precision is secured by the perfect compensation of the pendulum, 
for variation in temperature, and by the simplicity of the move- 
ment, which ensures that the work done is perfectly co.stant in 
amount, notwithstanding changes of temperature ar d atme sphere. 
We understand that one of the clocks, tested by the Standard 
Time Company, and checked daily by an electric signal direct. from 
Greenwich Observatory, for a period of eight montbs, only accumu- 
lated an error of 14 seconds fast. The clocks are also arranged with 
contacts for operating secondary dials, which dials may be placed 
in any position in a building. 

An excellent catalogue, with some first-class illustrations of 
powerful engine lathes, which are manufactured in stock sizes by the 
Pond Machine Tool Company, of 136, Liberty Street, New York, has 
been sent to us. 

A list of the Improved Electric Glow Lamp Company's direct and 
alternating current desk, ceiling, and ventilating fans has come to our 
hands, also one dealing with numerous accessories, including holders, 
cut-outs, switches, and other things for electric light and power work 
supplied by the same company. 

Messrs. Davies, Kent & Stewart, of Berners Street, W , have 
issued a price list of ceiling roses and wall sockets for addition to 
their catalogue. 

The firm of Siedel & Naumann, of 23, Moor Lane, Fore Street, 
E.C., has sent us a descriptive pamphlet of its metallic packing 
rings (Huhn's patent), which have been specially designed for high 
speeds, high temperatures and high pressures. They are claimed to 
be very reliable for use with superheated steam and to give the 
best results with high speeds. They have been tested with a speed 
of 2,000 strokes per minute. This metallic packing for stuffing 
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boxes consists of hollow metal rings, filled with a lubricant which 
resists tbe most intense heat. In the inner side of the rings small 
openings are provided to allow the continuons outflow of the 
lubricant, so that the piston rod and the working parts of the 
engine are always thoroughly lubricated. The use of these hollow 
metal rings as packing offers very numerous advantages which are 
ttated in detail in the pamphlet, copies of which may be obtained 
at the above address. Full instructions are given for fitting the 
ring3 in the stuffing boxes, and alto a list of navies, shipowners, 
ship wharves and electrical works on the Continent where they are 
employed. We learn that they are in constant use by English 
firms of the high industrial standing, such as Mesers. J. Howden and 
Co., Ferranti, Ltd., Galloway's, Ltd., Alley & Maclellan, Bickle and 
Co., Cole, Marchent & Morley, H. J. & A. Coulthurst, Davy Bros., 
and many others. 

The Electrical Co., Ltd., has issued a new price list, No. 4a, in 
which a great deal of tabulated data and some illustrations appear 
of their single and multiphase alternating current, induction motors 
and transformers. 

Messrs. T. Harding Churton & Co., of Atlas Works, Leeds, have 
issued several new lists descriptive of their machinery manu- 
factures. No. 13 gives prices and particulars of their continuous 
current generators and motors of the “С” type with shunt, series 
or compound wirdings; for these we understand that a large 
number of orders are in hand, the sizes being for generators from 
100 kw. and 70 xw. downwards, and for motors of 70-E P., 50-H. P., 
£5-H.P., &c. ; No. 14 details the “Atlas” continuous-current semi- 
enclosed motors; No. 15 is devoted to polyphase motors for two or 
three-phase currents; and No. 16 cescribes continuous-current 
multipolar generators and motors of their RM" type. Tne firm 
has only recently commenced the manufacture of polyphase motors, 
and опе of these of 6-н.р. has been successfully applied for working 
a grain elevator at the brewery of Messrs. J. Tetley & Sons, in Leeds. 

The Ty pewr.ting Telegraph Corporation, Ltd., of Dashwood House. 
E.C., bave issued an illustrated price list of the Steljes’ type-printing 
telegraph instrument for use on telegraph and telephone lines. 

The Electric and Ordnance Accessories Company, Limited, have 
sent us some advance sheets of Section “С” of their catalogue, 
illustrating and dealing with main switches, &c. These have been 
printed in order to give customers some idea of what the company 
are making. They will forward a copy of the list to anyone 
sending trade card. 

Messrs. A. C. Well; & Co., of St. Pancras, are introducing a new 
hand-power lime-washing machine, by which lime, whiting, or cold 
water paints are applied at a speed of from 8 to 10 square yards рег 
minute in a manner superior to brush work. It is claimed that one coat 
applied on rough surfaces by the machine is equal to two applied with 
brushes. 

Messrs. Royce, Limited, are issuing & June stock list of con- 
tinuocs current dynamos and motors. 

Messrs. Crompton & Co., Limited, are sending out circulars 
relating to their new carbons for coloured light. 


The Arc Works Sports.—The thirteenth annual bicycle 
and athletic race meeting of the Arc Works Club, at Chelmsford, 
went off very satisfactorily last Saturday afternoon, notwithstand- 
ing the poor weather that prevailed. An excellent programme had 
been prepared, and the prizes were distributed by Mrs. Crompton. 
Mr. John Trotter, Lieut.-Col. Crompton, and other directors of the 
company, and a large number of friends were present. 


Australia.—Messrs. Noyes Brothers, of Sydney, N.S.W., 
the Australian representatives of the British Westinghouse Electric 
and Manufacturing Company, Limited, have recently secured two 
important electric power contracts. One is for the complete con- 
version of the horse tramway system of Adelaide, South Australia, 


to electric traction. In all there are some 65 miles of track to be 


dealt with. Theothercontract isforacomplete electric powerinstalla- 
tion to be put in the rew railway works of the Queensland Govern- 
ment railways. Thcse works are at Ipswich, near Brisbane, and 
the plant put down will consist of 800 н.р. of generating plant with 
numerous motors for machine driving. The system is to be of the 
two-phase type. The whole plant, steam, electric and auxiliary 
epraratus, is covcred by the one contract, the price of which 
amounts to over a quarter of a million pounds. 


Books Received.—‘ Pipes and Tubes: their Construc- 
tion and Jointing,” by P. R. Björling. London: Whittaker & Co, 
1902. 33. 6d. 

“ Programme of the Department of Technology of the C ty and 
Guilds of London Institute.” Session 1902—1903. London: 
Whittaker & Co. 9d. net. 

"Diagrams of Mean Velocity of Uniform Motion of Water in 
Open Channels; based on the Formula of Ganguillet and Kutter,” 

repared by J. P. Church. New York: John Wiley & Sons. 1902. 
1.50. 


Cricket: Tudor v. Chloride, —4A cricket match was 
played on Saturday, 14th inst., between the employés of the Tudor 
Accumulator Co., Ltd., and the employés of the Chloride Electrical 
Storage Co., Ltd. The Tudor employés secured an easy victory 
over the Chloride employés, the result beirg as follows:—Tudor 
employés, 102; Chloride employés, 46. After the match was over 
both teams adjourned to the 'Tudor Co.'s works, where a sub- 
stantial tea was yartsken of aud heartiest wishes were expressed for 
the success of both sides’ employers. The match was played on the 
Tudor Club's ground. 


Coronation Map.—Messrs. Fleming, Ви къу & Gocdall, 
Limited, beltiag and leather manufacturers, of Halifax, have 
issued a “Teon map of London showing the Coronation pro- 
cession routes for June 26th and 27th, 


Electrical Wares Exported. 


Warr ENDING JUNE 18тн,1901. Wer mme JUNE 17TH, 1902. 


Adelaide . Value £55 Auckland ee Value £47 
Alexandria.. ne 82 .. 1,616 Bangkok "S SQ 26 
Amstcrdam Ke ww e. D Boca .. |... . .. „437 
Archangel .. và sx . 245 | Bombay э» vx e. 730 


Auckland’ ee ee ee ese 85 Calcutta ee ee ee ee 1,671 
Bangkok ae e oe P 215 Cape Town ee ee ee ee 1,329 
Berbice... M is ae 80 Channel Islands. vis oe 1,025 
Bilbao. Teleg. mat.  .. .. 100 Christchurch oe oe .. Bi 
Boca. Telex. mat. T .. 890 Colombo T .. 10H 


Bombay  .. : RA .. 290 А Teleg. mat. xe 76 
Buenos Ayres. Teleg. cable. 500 Copenhagen. Teleg. wire x 8l 
Calais. Elec. detonators i 50 Coronel ys we sie .. 323 
Ca'cutt4 - s 861 Durban os ce ‘s ee 410 
Cape Town.. - - ee 1,082 East London 958 А . 178 
“ Teleg. cable . 291 Gibraltar. Teleg. mat. .. a 16 
Christchurch еж oe ee 67 Gothenburg. Teleph. cable .. 81 
Colombo 298 Halifax es n i T 110 
Durban ae 499 » Teleg. mat. .. .. 225 
Fremantle .. as os . 222 Hong Kong. ae ws oe 67 
Hamburg. Teleg. mat. ee 300 en Teleg. mat. ae 48 
i Teleg. apprts. ee 48! Madras T Е € oe 80 
Karachi. Tcleg. mat. ee 71 Malmo. Cable. v . 173 
Launceston T xx s 76 Melbourne .. єў ie ee 1,705 
Lisbon e ee $4 се 15 North Atlantic. Teleg. cable .. 4,560 
Lyttleton ee os eo ee 16 Perth ee ee ee ee ee 72 
Madras s Vs M 115 Piraeus Я Vx - u^ 53 


Melbourne .. Port Elizabeth X aa ae 1700 


7 Teleg. wire . . . 1,867 Rotterdam - 35 Ме 
Ostend i es "T" vx 29 ji Teleg. mat. „ 100 
Otago A T ox os 40 Bt. Petersburg. 'Teleg. mat. 500 
Penang es р - .. 40 Shanghai ; 8 2 ee .. 810 
Port Chalmers . bi as 55 " 'Teleg. cable .. . . 9,950 
Port Elizabeth .. э .. 460 Stockholm, Teleph cable . 282 
Quebec. Teleg.cabie .. .. 158 Bydney - T oe oe 644 
Rockhampton  .. . 800 


Bt. Petersburg. Teleg. wire .. 45 
Shanghai. Teleg. wi:e.. "T 40 
Bingapore .. “+ 6s фе 
Bvdney T ә oe oe 538 
Wellington.. © T 2 220 


| 
| 
| 
Copenhagen. Teleg. wire = 874 Hamburg 
| 
| 
| 
| 
| 


£27,692 


Total. 212,544 | Total 


Foreign Goods Transhipped. 


Fremantle. Elec. apprts. Value £717 Boulogne. Elec. cable Value £270 
Gothenburg. Elec. apprts. .. | Hong Kong. Teleg. apparatus 150 
Hamburg. Elec. goods.. ев 60 Paris, Elec. lighting goods. 997 
Perth. Elec. supplies s 46 | 


Total .. .. £878 | Total ..  .. 2617 


Dissolutions and Liquidations.—A meeting of the 
Gateshead Electric and Mechanical Supply Company is to be held 
at Newcastle on July 18th to hear an account of the winding-up 
from the liquidator. 

First meetings of creditors and contributories of the Meyra 
Electric Company, Limited, are arranged for July 1st at 33, Carey 
Btreet, W.C. 


The Electrical Transmission Company.—We аге 
asked to publish the following letter :— 

We have received several communications from our friends with 
reference to an announcement appearing in your last issue concern- 
ing the liquidation of the Electrical Transmission Company, 
Limited. We wish to point out that Mr. Ernest Scott, of 2, 
Talbot Court, Gracechurch Street, E.C., purchased the business, 
patent rights, &c., of the Limited Company in December, 1900, and 
this purchase, of course, rendered it necessary that the ‘ Limited 
Company' should be wound up. The business has, since then, 
been carried on under the title of the Electrical Transmission Com- 
pany. The notices appearing are the usual formal notices con- 
nected with the winding-up of the Limited Company, and have no 
connection witb the present concern.—The Electrical Transmission 
Co., A. B. Rid Bx, Manager.“ 


Imports of Foreign Electrical Plant.—May proved 
to be another quiet month as regards the importation of foreign 
electrical goods and apparatus into this couatry, the value amount- 


ing to only £53,361, which compares with £65,563 in the preceding 


month, and £90,281 in May, 1901. The shrinkage which is taking 
place in these imports is well indicated by the returns for the five 
month: ending with May, which show а total of only £283,702, аз 
contrasted with £193,599 in the corresponding five months of last 
year. 


Jandus Patents.—We are informed that the Reason 
Manufacturing Company have recently signed an agreement by 
which they have become licensees of the Jandus Company. 


Natal.—The value of the electrical fittings imported into 
Natal during tho first quarter of the current year amounted to 
£12,000, as compared with £7,000 in the first three months of 1901. 


Robertson Lamp Works.—On Wednesday, June 18tb, 
a party of the Civil and Mechanical Engineers’ Society paid a visit 
to the Incandescent Electric Lamp Con pany's works, Brook Green, 
Hammersmitb, W. 


Trade Announcements. — Messrs. Williamson and 
Joseph, Limited, of Northampton Works, Northampton Grove, 
Canonbury, London, N., are circularising the trade to the following 
effect: —" The Consolidated Telephone Construction and Manu- 
facturing Company, Limited, have since the formation of this 
(W. & J.) Co. had a very considerable interest in it. It ha3 been 
considered for some time that it would be advantageous that the two 
businesses should be worked under one control. The Consolidated 
Compaty have therefore taken over the business, and in future it 
will be worked under their name. All accounts will be payable to 
them, and they will discharge all liabilities," | 

D 
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The offices of che Mica Boller Covering Oompany, Limited, have 
been removed to Cornwall Buildings, 35, Queen Victoria 
Street, £.C. 

Mr. Q. Braulik notifies that arc lamps of various types, open and 
enclosed, and also flame lamps, are to be seen burning at his Scotch 
office, 115, Bath Street, Glasgow. а 

The name of the Chloride Electrical Storage Syndicate, Limited, 
98 been changed to the Chloride Electrical Storage Company, 

mited. 


ELECTRIO LIGHT AND POWER NOTES. 


Belgium.— The electric lighting of the Borinage country, 
which bas been under study for a considerable time past, has at last 
been decided upon. This important undertaking has for its object 
tbe lighting by electricity of Wasmes, Piturages, and various other 
towns and communes in the district, besides supplying current to 
private and business houses fcr lighting and motive power 
purposes. | 

Bexhill.—A report on the second year's working of the 
municipal electric light works shows that the gross profit was 
£2,077. After placing £1,655 to the interest and sinking fund, 
there remains a net profit of £422, Mr. Robert Hammond was 
appointed to report upon the present position and future require- 
ments of the works. 


Blackburn.—The long controversy over tenders for new 
engines and dynamos at the Blackburn electricity works has at 
last been settled by the Town Council. About six months ago 
Prof. Kennedy was asked to advise the Corporation, amongst whom 
great difference of opinion had arisen as to the type of engine 
most suitable, the Electricity Committee and their engineers 
having originally recommended Belliss high-speed engines. The 
100 odd tenders were submitted to Prof. Kennedy, whose report 
was recently received recommending the adoption of engines of 
moderate speed. The tender selected by Dr. Kennedy was that of 
Messrs. Dick, Kerr & Co., of Preston, for dynamos, with engines of 
160 revolutions a minute by Messrs. Willans & Robinson, of Rugby, 
and he stated in а lengthy report his reasons for making tbat selec- 
tion. The Committee thereupon asked Messrs. Willans & Robinson 
if they were prepared to amend their tender as to price, and also 
invited Messrs. Belliss & Morcom, of Birmingham, to do likewise. 
The former reduced their price from £18,880 to £18,127, and the 
latter from £21,031 to £19,313, and the Committee thereupon wrote 
Prof. Kennedy again, putting fresh facts before him, and asking for 
& supplementary report. The Professor, in response, said that, 
subject to guarantee of economy in steam consumption, and con- 
sidering that a large proportion of the present plant at Blackburn 
was |Belliss's, the Committee might safely accept Messrs. Dick, 
Kerr & Co.’s amended tender for Belliss engines. The Committee 
thereupon decided to recommend the acceptance of such tender, 
but at a subsequent meeting, after a lively discussion, reverted to 
Prof. Kennedy's original award, finally coming before the Council 
with a resolution (proposed by Alderman Crossley) for its accept- 
ance and the adoption of Willans & Robinson's engines. The action 
of the Committee in obtaining a “supplementary” award was 
severely criticised by Councillor Hamer and others, and an amend- 
ment was proposed by Councillor Gregson that local engineering 
firms be invited to amend their tenders. After a three hours’ 
debate of a quarrelsome character, the amendment was negatived 
by the casting vote of the Deputy Mayor (Councillor Tattersall), aud 
the tender cf Messrs. Dick, Kerr & Co. for dynamos, with Willans 
and Robinson’s engines, was accepted. 

Following on the remarks of Mr. Giles in his annual report of 
the electricity works last week, to the effect that want of proper 
condensing plant had caus d а big expense on the year's working, 
the Electricity Committee have instructed him to prepare a scheme 
for the erection of such a plant. 


Blackpool.—The T.C. last week discusscd the action of 
the Tramways and Electricity Committee in deciding not to send a 
representative to the annual convention of the Incorporated Muni- 
cipal Electrical Association. Alderman Grime characterised this 
action as a miserable, cheeseparing policy, and contended that the 
electrical engineer, considering how much money the Corporation 
had invested in electrical works, ought to be sent if they could not 
afford to send their chairman. He claimed that he saved the 
Corporation £500 last year on one item alone, through attending 
the convention. Mr. W. Challoner agreed that the bead of the 
electricity department, and the engineer, ought to go to such 
gatherings, as they were highly educational. The matter was 
referred back tothe Committee for re-considcration. 


British Guiana.—Tbe Demerara Electric Compar.y now 
controls the tramways and lighting in Demerara, British Guiana, 
the gas company having closed down its works. An exe sion of 
the plant at the power station has been decided upou in con- 
be quence. 


Burton.— Out of the profits of the electric light depart- 
ment for the pa-t year, which amounted to £515, £520 is to be 
repaid to the gasworks department, on account of the £1020 
advanced by that department, and the balance of £25 has been 
carried to a new account to be called a renewal fund. 


Bury. The electricity accounts show that for the past 
year the gross profit amounted to £2,306 108. 60., as against . 
£1,274 12s, 64. in the previous year. The working expenses had been 
Very considerably reduced, but the interest account had risen some: 
thing like £430, and the sinking fund Had also risen. Compared, thé 
interest aud sinking fund was £2. 515 7s. 9d., against £1,932 5s. 3d. 
The net loss this year was £158 as against £657 last year. It is 
thought that next year there will be a profit instead of aloes. The 
consumers are 51 more, with 6,109 8-с.р. lamps. The total number of 
consumers is 305, with 24,668 8-C. p. lampe. The output has 
increased this year by 62,090 unite, equal to 23 per cent. For 
motors and hiring purposes there were 59,773 units sold, and last 
year 24,471, increase 144 per cent. There have been 19 motors, 
equal to 89 н.р., let out on hire during the year. The total 
number of motors now in use is 48, and the total horse-power 
187. 


Colchester.—Colonel Smith, R.E., L.G.B. inspector, 
held an inquiry last week into the application of the Corporation 
for leave to borrow £8,500 for further electric light extensions. 
There was no opposition. 


Dartford.—Nernst lamps are to be substituted for the 
existing incandescent electric lamps at Dartford for a portion of the 
street lighting. 


Dewsbury.—The Corporation bave made arrangements 
with the B.E.T. Company tolay in the trench in which the cables 
for the tramways will be laid from the electricity works to the 
Market Place, three lines of pipes, through which additions] elec- 
tric lighting mains may be drawn as required, the Corporation to 
pay the company a proportionate cost of the trench. 


Iellingly.— Electricity is to be very largely used in the 
new East Sussex Asylum at Hellingly. The contract for the installa- 
tion has just been placed with the firm of Messrs. J. E. Spagnoletti 
and Co. The generating plant is to consist of three 10J-B.H.P. 
high speed enclosed engines, direct coupled to moltipolar gene- 
rators, giving outa pressure of 400 to 450 volts. The system of 
distribution is the three-wire, with 400 volts across the outers, 
with a 200-volt supply for the incandescent lighting and the small 
motors, and 400 volts for the large motors and the tramway line. 
There will ba about 2,500 lights installed. At present 12 motors 
are being fixed in various parts of the building. A separate trac- 
tion switchboard is to be supplied for controlling the tramline from 
the station to the asylum. The tramway is to be run on the over- 
head system. Trolley standards are to be fixed about every 40 yds. 
along the line of route, and these poles are to have brackets, to 
which the trolley wire carrying the current is to be fixed. A trum- 
car is to be supplied capable of seating 12 persons, and a locomotive 
is also to be supplied auitable for hauling trucks. 


Eltham.—The Woolwich M.B.C. having now entered 
into possession of the Eltham portion of the Blackheath Company's 
E.L. undertaking, bas decided to take current in balk from the 
company, and to circularise the residents. 


Failsworth.— The U. D.C. has decided that a committee 
is to wait upon the Electricity Committee of the Manchester 
Corporation and inquire on wbat terms they would be prepared to 
undertake a supply for Failsworth, now that their electricity s: heme 
is more matured. 


Falkirk.—Mr. Burstall, the consulting engineer, is to 
supply the Falkirk Town Council with the names of firms who are 
to be asked to cend in approximate quotations and illustrations of 
lamp-posts for the lighting of the streets. 

Abbots Foundry Company have applied to the Corporation re 
supply of electrical energy for their works. 


Farnham. — The U.D.C. has received specification, 
estimates, and draft contract from the Edmundson Corporation for 
a complete scheme for lighting the district with electricity, but con- 
sideration is deferred pending negotiations with the gas company and 
the consideration of a suggestion to take current from the Aldershot 
U.D.C. in bulk. 


Malifax.—Hipperholme Urban Council has decided to 
approach Halifax Town Council with a view to that body extending 
its electric light and tramway to the urban district. 


Nanley.—With four dissentients, Hanley Town Council 
has decided to supply current fur Coronation illuminations at 2d. 
per unit. | 


Lancaster.— The annual report as to tbe electrical 
department shows that for the second half of the year tte price of 
current for motive power was reduced from 34d. t» 3d. per unit, and 
the charges for public lamps were also reduced from -lanuary let 
last. The total net profits were £931, аз compared wub £1,177 for 
the previous year. This eum has Leen carried to tLe reserve fond. 
The total sales of current increased by £194, and for meter 1entals 
there was an increase, due to new conditions imposed upon sm ll 
consumers, of £33. The income from public lamps decrra-ed by £9. 
The total expenditure increased from £1,782 to £5,644; coal and 
insurance being the only items showing a decrease. The reserve 
fund now amounts to £2,131. The total capital, authorised and 
borrowed, is £35,000, and the amount expended is £39,346. The 
plant is now being extended so as to double the generating power, 
in view of the completion of the firet portion of the tramway 
scheme, which should be in working order by a month or so, 
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Liverpooli—A L. G. B. inquiry is to be held repaiding 
(he City Council's application to borrow £200,000 for electricity 
supply extensions. 


London.—City.—Last week the Court of Common 
Council decided to light the City School by electricity at £70. 

IsLINGTON.—The B.C. bas made application to the L.C.C. for 
sanction to borrow £2,100 for extending the electric lighting mains. 

WoorwicH.—The M.B.C. has resolved to apply to the L. C. C. for 
a loan of £101,000 to complete the purchase of the Woolwich Dis- 
trict Electric Lighting Company's undertakiog. The chief items 
scheduled are:—Purchase money, 479,700; capital expended in 
1901, £8,961; ditto to May 31st last, £5,800; ditto pending 
engineers’ estimate), £6,874. 


Londonderry,.—At a meeting of the Corporation, held 
n the 11th inst., it was decided to engage Sir William Preece as 
consulting engineer, to give evidence at tbe inquiry, and carry out 
he scheme. 


Mexborough.—The electric lighting scheme has been 
ompleted for £300 within the original estimate of £12,000, and 
he services of the electrical engineer (Mr. Waring) have been 
etained for a further three months. 


Natal.—Messrs. J. L. Hulett & Sons are erecting a large 
ugar factory at the Umhlali; they will use electricity as a motive 
power, and the waters of the river Umvoti, a distance of four miles 
away, are to be utilised as part of the scheme. 


Sheffield.—The E.L. Department reports a net profit of 
£5,604, compared with £6,294 in the previous {2 months. 


Slough.— The U.C. has decided in favour of transferring 


the Slough Electric Lighting Order to the Windsor Electrical 
Installation Company. 


South Shields.—At a meeting of the T.C. on the 
llth inst, Alderman Rennoldson, in presenting the report of the 
Electric Lighting Committee, referred to the annual report of the 
electrical engineer (Mr. Cawthra) The report showed a profit of 
42,111, and the cautes of the balance falling short of what had been 
estimated were these :—The first quarter of the year was antici- 
pated by tome weeks, owing to the accounts of the previous 
quarter having been delayed, and thus overstepping the ensuing 
quarter; the reduction ia the price of light had taken effect; there 
had been the cost of repairing damage done by an explosion in 
Commercial Road ; and a new arc cable had had to be provided for 
King Street. Erroneous ideas had got abroad that these repairs 
were not paid for outof revenue. They had been and always were £0 
paid. The items he had mentioned accounted for an extra expen- 
diture of £1,190. On the other hand, they saved £500 on coal. 
Making allowance for the items of extra expenditure, the balance 
of £2,111 came very near to the estimate that had been made. 
During the present year they would have no outlay in regard to 
new plant or mains, all of which were now practically paid for. 
They had considerable surplus power, and he had reason to believe 
tbat rext year would show a handsome profit. Mr. Henderson, in 
seconding, said that the cost of production was the lowest of any 
electricity supply works for lighting purposes only. In South 
Shields it was only 1:29d. per unit, which said a great deal for their 
undertaking. . 


Stafford.—The Council has approved the following 
amended scale of discounts to be allowed on accounts for electric 
current consumed per quarter :—Up to 140 B. T. U., 24 per cent; 
between 140 and 700 B. T. U., 5 per cent.; between 700 and 1,400 
B. T. U., 74 per cent.; and above 1,400 B. T. U., 10 per cent. 

Tbe annual report of the electric lighting undertaking showed a 
deficit on the year's working of £1,157. The income was 42,955, an 
Increase of £449, and the expenditure was £2,202, against £1,888; 
leaving a net revenue of £603 to be carried forward. Repayment 
of loan required £641, and interest £876. During the year the com- 
mittee have bad to relay all the cables in consenuence of their having 
given way, and this had cost £2,000. Towards the cost of renewal 
the sum of £300 has been placed aside. The amount raised by loan 
for the undertaking was £30,000, and of this £27,967 has been ex- 
pended up to the present time. j 


Sunderland.— The annual report of the Electricity and 
Lighting Committee shows that the number of lamps connected on 
March 31st last was 66,932, as compared with 50,092 for 1901, an 
increase of 34 percent. The number of units sold was 2,375,557, as 
compared with 1,218,768 for 1901, an increase of 94 percent. The 
number of consumers is now 721, as against 640 for 1901. The 
capital expenditure has been £205,082, and the revenue for the 
year £26,578; the costs being £15,212, а gross profit of £11,366, or 
72 per cent. on the capital outlay, was left. After mectiog interest 
and sinking fund, a net profit of £1,038 remained. The sinking 
fond now amounts to £13,613, or 11} percent. on the capital outlay. 
The ceficit arising from the fir:t three years of working has been 
wiped cff, and a net balance is in hand of £1,346. ‘he total station 
cost of production per unit was 153d., and the total cost, including 
sinking fund and interest, was 2:494. per unit last year, the 
charge being 3d. The total production was 2,646,315 units; of this 
1,413,405 units were consumed for lighting and 1,232,910 for traction. 
The report terminates with the hope that scon a scheme will be laid 
before the Council for supplying local shipyards and works with 
electricity, at a comparatively low cost, for motive power. 


Surbiton,—The U.D.C. having sealed its contract with 
the Callender Company several members of- the Council on 
Wednesday accepted the nvitation to inspect the company’s works. 


Swansea. The report of the first year’s result of the 
electric lighting undertaking shows a gross profit of £2,163 4s. 1d., 
less interest £1,970 98. 2d., leaving a net profit on the year's work- 
ing of £292 14s. 114. The debit balance on March, 1901, was 
£642 4s. 9d., and the deficit (excluding sinking fund for the present 
year) £349 93. 114. The units sold were 319,215, and the units 
sold per 8-c.P. lamp, 1377. The average price obtained for private 
lighting was only 3°54d., and for public lighting 3144. Mr. 
Prusmann, in a lengthy analytical report to the committee, stated 
that in bis opinion the result as compared with other towns, was 
very satisfactory. He trusted that the small loss would at the end 
of next year be turned into a profit. Power consumera, he noticed, 
were increasing largely. Had the price in Swansea to private con- 
sumers been the average, the loss of £349 would have been turned 
into & profit approximately of £552 towards paying off sinking fund, 
or in other words, the undertaking would practically be near paying 
all charges in its first year. 


Trowbridge.—The claim of Mr. D. Stevenson for 
£214 4s. 9d. for advising Trowbridge Urban Council with respect 
to the proposed electric installation for the town has been settled 
by the payment of £200, all plans to be handed over to the Council. 
The Council have expressed their satisfaction at the manner in 
which Mr. Stevenson advised them. 


Ware.—Mr. II. Wall Wilkinson has been instructed by 
the U.D.C. to prepare a report on electric lighting. 


Yeovil.—The T.C., after considering tbe offer of Messrs. 
Crompton & Co. to apply for an electric lighting prov. order, has 
decided that the powers should be in its own hands rather tban in 
those of a company. Consequently, it could not support Messrs. 
Crompton's application. 


ELECTRIC TRACTION NOTES. 


Barrow.—The T.C. on Tuesday last decided to lease the 
tramways to the B.E.T. Company. The company will take over 
the working of the present lines on a lease, substitute electricity 
for steam, and maintain a 15 minutes’ service to the docks, Furness 
Abbey, and Roose, and commence the work of laying down the new 
trams within three months. Tne Corporation reserve the right to 
purchase at the end of every seven years. 


Cardiff.— Two of the principal electric tram routes in 
the commercial and residential parts of the district —Catbays 
and Docks—were opened on Thursday, 12th inst. At a 
luncheon which followed, Mr. Ellis, the electrical engineer, in 
responding to a toast, said that at pres2nt they had only 40 cut of 
120 cars which were on order, so that he asked that critics should 
not expect the perfect service which would come when the cars 
were all in Cardiff. During the month of May they had carried a 
million and a half of people, and had taken in fares close upon 
£6,000, which was more than ample to pay the whole of the 
expenses, including interest and repayment of capital. With the 
continuance of that traffic they could do very well, but he confi- 
dently anticipated a handsome surplas when their system was in 
thorough working order with the complete service of cars. 


France.—The conversion of the tramways at lille to 
electric traction is almost complete, and the construction of several 
new lines is also in hand. The power station, which will eventually 
have a capacity of 3,600 н P., is already equipped with a 1, 200 H.P. 
steam dynamo, and one of 700-1 P. 


Germany.— The last section of the IIalle-Merseburg 
electric tramway—that between Ammendorf and Merseburg—has 
just been completed, and the whole line opened for traffic. 


Huddersfield —Major Druitt, on behalf the В. of T., 


on Tuesday last, inspected the Birkley, Almaudbury, and Hanley 
routes of the Corporation. 


Haly.—The project of constructing an electric railway 
between Rome and Naples has received the sanction of the com- 
mission appointed by the Minister of Public Works. The Rome 
terminus will be situated in the Place Cenci, and the station in 
Naples will be built in the Via dei Mille. Tae line will be 197 
kilometres long, and the journey is to be accomplished in two 
hours The railway will pass through Cisterna, Terracioa, Formia, 
Mondragone, and Qoaglino. The principal intermediary station 
will be Fondi. The line will be a double one, and can be traversed 
by the aid of either electric or steam traction. It will be used 
solely for passengers sn 1 mails. 


Liverpool.—'The electric car route over the two new 
approaches to the pier-head, Liverpool, was opened for traffic on 
Thursday last week. The rcute connects Water Street with the 
pier-head by means of the new roadway constructed across the site 
on the old George's Dock, so giving a straight- lire approach from 
the main artery of Water Street. 


Stalybridge, &¢.—A deputation of the Stalybridge, 
Hyde, Mossley and Dukinfield Tramways and Electricity Board 
ig to visit Hanley, London, Portamouth, Southampton and Lough- 
borough, for the purpose of inspecting various types of overhead 
equipment and cars, 
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Chatham and District.—Hitherto the Chatbam dis- 
trict has been entirely dependent upon a miserably slow bus 
service, but on Tuesday, tbe 17th inst, the tram service of the 
Chatham and District Light Railway Company, Limited, was set in 
operation all through the district for a total length of traction 
more than 83 miles. The system is worked by electricity, the cars 
running on a track of 3 ft. 6 in. gauge. The overhead trolley system 
is used. The construction of the permanent way has been in courte 
of operation since the commencement of 1901. The rails are laid on 
a concrete foundation primarily, and then set in either Janate 
wood blocks or granite headers. The routes taken are from the 
large power house (situated at Luton), along the Luton Road to the 
east end of High Strect, Chatham; from thence there are lines 
running up and down Chatham Hill on to the Rainham Read. 
Leaving the east end of Chatham, the tramsrun by way of the High 
Street and Brook, on to the new Town Hall. From this point 
passengers may take seats either to the C. & D. & S. E. R. station, 
and on to the Cemetery, or they may travel in au opposite direction 
to the various Barracks, Dockyard, School of Military Engineering, 
and many other Government establishments. In this direction also 
the trams will run on through Old Brompton, past the Royal Engi- 
neer Barracks and Gymnasium, over the Great Lines on to New 
Brompton. From this large dockyard, suburban trams cau be taken 
to various parts of this district, and on to Gillingham Church, and 
up to "Jezrecl's" tower, and here join the Chatham Hill 
section. There are at present 25 double-decked cars, which 
have been manufactured by Messrs. George F. Milne and 
Co., Limited. The cars are fitted with reversible garden teats for 
outside passengers, and with incandescent lights within and 
without. Some 50 persons can be accommodated on each car. The 
power station buildings at Luton include an immense car shed, 
power house, generating station, and the various offices required for 
the manager and his staff. The three largest engines are by 
Messrs. Yates & Thom, of Blackburn, and the boilers were made by 
the same firm. The smaller engines, for light work, are by Messrs. 
Belliss & Morcom. The electrical work has been carried out by the 
British Thomson-Houston Company, Limited, and Mr. F. Osmond 
(Southampton) has constructed the permanent way. Mr. C. H. 
Merz is consulting engineer to the company; Mr. W. Jensen 
(formerly of Croydon) resident engineer and manager; and Mr. 
Gordon Davies, traffic manager. The whole of the line and works 
having been previously passed by the Beard of Trade, the formal 
opening of the tramways service began on Tuesday last with an 
assemblage at noon at the Luton power station of a representative 
gathering of gentlemen invited by the chairman and directors 
of the company. The party numbered some 150 gentlemen, 
including the Mayor of Chatham (Mr. H. J. T. Browne) and the 
aldermen and councillors of the borough, with the town clerk and 
oflicials, the Mayor of Rochester (Councillor Chas. Tuff) and alder- 
men and councillors of the Rochester Corporation, with town clerk 
aud officiale. The gentlemen associated with the company 
assembled included Mr. A. R. Monks (chairman of the company), 
Mr. S. G. Fraser (brother to General Sir Thomas Fraser, K C.B., 
C.M.G. in Command of the Chatham Garriscn and Thanes Dis- 
trict), with whom is associated Mr. A. H. Wal'on, as the engineer 
to the company; Mr. E. T. James (representing the British 
Thomson-Houston Company, Limited); Mr. C. H. Merz (of 
London and Newcastle), consulting electrical engiacer; Mr. W. 
Jansen, the resident engineer and manager; Mr. W. Gordon 
Davies, traffic manager; &c. 

Having inspected the company's splendid plant and general 
works thoroughly, the unanimous opinion seemed to be that the 
company have spared no pains or money in starting the affair ona 
good sound practical line. The party then entered the cars 
awaiting them and proceeded direct to the Town Hall by way of 
Luton Road and High Street. At the Town Hall luncheon was 
served, after which the Chairman first submitted “ Тһе King,” and 
after a verse of the National Anthem, “ Her Majesty the Queen” 
was the next toast given loyally from the chair, associated with 
that of the Prince and Princess of Wales and the rest of the Royal 
Family. 

„The Corporations of Chatham and Rochester, and the Gilling- 
ham District Council,” was next given by the chairman, who ex- 
pressed the hope that the prosperity which already prevailed at 
Chatham and Gillingham would be increased by the introduction 
of the tramways system, bringing as it would to the towns & quick 
and cheap service. The company had spent a considerable amount 
of money, and would continue to expend it, in the introduction of 
their trams, and, as they had seen that day, they had a power station 
and plant on the most improved system, and capable of further 
development; they had laid down & large track, and he hoped the 
whole tramway system would redound to the credit of the com- 
pany and the local governing bodies. He desired on behalf of the 
company to thank the Corporation of Chatham and the Gillingham 
District Council for the courteous manner with which they had 
received the company tbroughcut. He knew there was unfortunately 
sometimes 8 little friction between municipal corporations and 
private enterprise, but in this case they had been quite free from 
that. If the localauthorities would support the company in the 
future as they had done in the past, he should be satistied. He 
should like to thank the Mayor of Chatham for his kindness in placing 
that ball at the disposal of the company. With the toast he coupled 
the names of the Mayors of Chatham and Rochester, and the chair- 
man of the Gillingham District Council, who all responded. 

The Mayor of Chatham gave ‘Success to the Chatham and Dis- 
trict Light Railway Company.” 

The name of Mr. Monks, tte chairman, was associated with this 
toast, which was well received. Mr. Monks, on behalf of the com- 
pany, thanked the proposer for the kind way in which he had given 


it, and the company for the cordial reception of the toast. Of course, 
as business men their first duty was towards the shareholders who 
lad embarked in this undertaking, but this did not prevent them 
from promoting the welfare of the public. The chairman thea 
spoke in high terms of the British Thomson-Houston Company, 
who supplied the electrical equipment, and the good track laid 
down by Mr. Osmond. Messrs. West Bros. had built a good depot, 
and they were fortunate in securing the best engineering skill in 
Mr. Fraser and Mr. A. H. Walton. The chairman also said they 
had the able services of Mr. C. H. Merz, and he hoped the Corpora- 
tion of Cbatham would extend (о him and his staff the same 
courtesy and help in the future as they had done in the past. 

Mr. Fraser gave The Visitors," and the Mayor of Gravesend, the 
High Constable cf Gillingham and Mr. Vaughan (of Maidstone) 
replied to the toast, and shortly af:erwards the pleasant gathering 
broke up. 

The trams will now run at frequent intervals on very low fares. 
The whole distance can be traversed for 2d., the other journeys 
between being done at 1d. and 14d. 


Gloucester.—There is now very little probability of the 

dispute between the Gloucester Corporation and the County Council 
being amicably settled. Representatives of botn authorities have 
met in conference, but the a'tempt at setile ment bas failed, and tke 
matter cf the proposed electric tramways will have to be fought out 
before the Commissioners. Mr. Nevins intends to spend some 
£300,000 upon his scheme for Stroud, connecting that town with 
Gloucester and Chelt:nham. The picce of road which is claimed 
or the scheme proposed by the Corporation, and over which Mr. 
Nevins also desires that his trams should run isa very small matter, 
after all, but the Cohmissioners will have to deal with a mass of 
evidence from both sides at the inquiry which is expected to be 
Feld early in August. Representative bodies in Gloucester and 
Stroud have already appointed their witnesses, and the resalt will 
be awaited with the keenest interest. 


Manchester.—The’ electric trams are proving a great 
success. For the week ending June 7th, the traffic reached a total 
of 1,122,184 passengers. 


Paris.— The third portion of the northern circle of the 
Metropolitan Railway was inspected last week by M. Bienvenu, 
chief engineer of the City of Paris. It extends from the Chaussée 
Clignancourt to the Boulevard Magenta, and it is precisely similar 
in construction to the portion already completed. There are three 
stations: Square d'Anvere, Place Pigalle, and Place Blanche. The 
line is being constructed in a fairly rapid manner, and the company 
hopes to open the portion from the Etoile to the Boulevard Magenta 
at the end of July, and the whole line to the Place de la Nation in 
December. The cost of construction of each kilometre is 4,500,000 
francs. According to M. Garetta, director of the company, it will 
be seven years before the whole of the Metropolitan system will be 
completed. M. Bienvenu bas been to America to study the system 
of work carricd out there, and he says that if Parisians saw the 
trenches opened out in New York, they would be much gratified by 
the small amount of inconvenience caused by the excavations in 
Paris. 


Sunderland.—The first annua! report of the Tramways 
Committee shows that the result of the year's working is that 
a net profit of £7,742 is left afier meeting all charges The 
income for the year was £57,307, and the expenditure £49,565. 
Included in this last item were the working expenses, £30,719. Ot 
this last figure electrical energy cost £10,274; wages, £13,654; 
salaries, £637; oil, salt, lighting, £976; rent, rates, and taxes, 
£1,378; printing, tickets, uniforms, &c., £1,696; compensation to 
third parties, £173; insurance, £82; repairs and maintenance of 
rolling stock, £794; repairs and maintenance of permanent way, 
£745; repairs and maintenance of electrical equipment, £226 ; 
repairs and maintenance of buildings, £80; interest and deprecia- 
tion represented £18,846, the amount transferred to the deprecia- 
tion fund being £12,159. The car-miles travelled were 1,170,207, 
the units of electricity consumed were 1,232,910, the units consumed 
per car-mile being 1:05, and the passengers carried 13,596,808. 
The income per car-mile was 11°75d, and the total expenses per 
car-mile were 10˙16d., leaving a net profit of 1:594. percat-mile. The 
The capital account shows an expenditure of £223,510. The per- 
centage of gross profits on this sum was 11:39, and the net profit 
worked out to 3 46 per cent. on the capital expended. Tne sum 
carried to the revenue account was £26,588 13s. 4d. ; the balance 
from last year was £1,757 128. 10d., making a total of £31,346 6s. 2d., 
and this is disposed of in the following way : Interest ou mortgage 
debt, £6,687 28. 4d. ; amount transferred to compensation accident 
fund, £500; depreciation fund, £12,159 3s. 104 ; reserve fund, 
45,000; balance carried forward in aid of the borough rates, £7,000. 
Tne sinking fund account shows that £6,700 of principal has been 
repaid. 


Wolverhampton.—aAn_ interesting discussion on the 
Lorain system of traction took place on Saturday at a conference 
of municipal aud county engineers from all parts of the country, 
held in the Assembly Room of the Drill Hall, Wolverhampton. 
Two papers dealing with the system were read by Mr. Geo. Green, 
borouzh engineer of Wolverhampton, and Mr. С. E. Shawfield. 
borough electrical eugincer. The discussion which followed elicited 
several new and important facts. It was stated that the cost of 
making and electrically equipping the 233 miles of single track em- 
braced in the Wolverhampton tramway scheme would be £210,000, 

Mr. Price (Birmivgham) asked what the difference in price wag 
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between that and the overhead system for the same length? Then, 
again, the passing of heavily-weighted lorries and wagons over the 
different lines of boxes must, he (Mr. Price) should consider, tend 
to loosen them out of place, or cause depressions in the stone setts or 
wood pavement, resulting in the admission of wet and damp, and 
then trouble. 

Mr. Eayrs (Birmingham) called attention to the unevenness of 
rome of the Lorain boxes, projecting, as they did, at different 
heights in some places above the level surface of the track, and 
remarked that trey must be the cause of some annoyance to drivers 
of vehicles. Was this unevenness caused by bad laying of the 
track, cr was it in consequence of the track being laid before the 
Lorain boxes were put in? Next, was there nct greater danger of 
leakage of the electric current from this system than from the over- 
head troliey ? There was no mention in either of the papers as to 
how long the magnetic skid or skate that was fixed along the 


bottom of the cars was likely to last. Speaking without experi- 


ence, he should tbink the continuous grinding every 12 ft. of .this 
skid over the tops of the Lorain boxes must cause a tremendous 
amount of wear. Two other questions he should like to ask were :— 
(1) What was the average cost of working per car-mile; and (2) 
whether the granite (reconstructed granite) boxes could not be as 
well made in this country as in America ? 

Mr. Wilkinson (Harrogate) wished to know what had been the 
experience, since the cars commenced running, of moisture percolat- 
ing into the boxes ; and, next, whether any accidents had occurred 
through boxes remaining "alive" after the cars had passed over 
them? 

Mr. Green, in reply, said as to the cost of laying down the system 
in Wolverhampton, the estimated amount when the entire scheme 
had been carried out, was £210,000. That included the car shed, 
depot, &c. At present they had got between 11 and 12 miles single 
line laid down and equipped out of the total length of 23$ miles. 
The actual cost of laying down the track was £5,500 per single line 
mile. That included the breaking up in the first instance of the 
macadamised road, the carting away of the material, the formation 
of the track, and laying down the rails, but did not include the 
cost of equipment. бо far as they had had experience, no com- 
plaint had been received of any annoyance to drivers or owners of 
vehicles by driving over the tracks; neither had any of the boxes 
been injured by heavy traffic. On this point, just before Christmas 
last they put the boxes on the mile track to a most severe test by 
causing to be run over them a traction engine drawing two trucks 
loaded with a heavy boiler, the total weight being between 35 and 
40 tons. On examination afterwards none of the contact boxes 
were found to have been injured by the passage over them of this 
heavy weight. With regard tothe unevenness of some of the boxes 
in projecting above the wood pavement, it was more apparent than 
real. In reply to the question put by Mr. Eayrs with respect to the 
Lorain boxes, the reconstructed granite of which they were ccm- 
posed was considered the hardest material that could be produced 
for their manufacture in America. But he was by no means 
satisficd with them. Some of them that had been laid down from 
the commencement showed practically no wear whatever, whilst 
others had to be replaced after a few weeks’ working. He was in 
hcpes of being able to find tome kind of material in some part of 
England that would be of a harder and more durable character. 

Mr. Shawfield also replied with regard to the granite boxes. He 
said he agreed with Mr. Green that it was too early at present to 
givea satisfactory answer to the question as to how long they would 
last. Some of them would, in all probability be worn out and 1 ave 
to be replaced long before the end of the first 12 months, whilst 
others would show but little signs of wear. Water had found its 
way into some of the boxes, the cause in each case being the same, 
viz., the fracture of the boxes. This was due to the fact that a man 
who was engaged to assist in screwing them up, beirg of the navvy 
type, with more muscle than brains, exerted such an amount of force 
that he fractured nearly all the boxes on which he operated. This 
was not found out at the time until after the wet had percolated 
into the boxes, and so caused contact. The result was that some 
50 of these boxes were found “alive” at different times, to the 
extent of from 300 to 520 volts. This had led to a few horses 
stumbling down at different times, but beyond being a little sur- 
prised at what had occurred, none of them were any the worse. 
With respect tothe life of the skate beneath the cars, at first, owing 
to the great friction that occurred, it was estimated they would not 
last longer than about 1,С00 miles’ run. Since then, however, several 
improvements had been introduced, particularly in putting the 
paving in different parts between the sides of the track in better 
condition, so that it was now estimated that a skate would not require 
renewing more frequently than at the termination of each 3,000 car- 
miles run. Up to the present the total miles run was about 
30,000, but he was not in a position to give any estimate as 
to the working cost per mile, until he had had a little 
longer experience of it. Mr. Shawfield also stated that the cost of 
equipping the tracks after the rails had been laid down was about 
£1,800 per single line-mile. The total cost—including formation 
and equipment of the track—was about £500 per single mile more 
than the overhead system. 

In our last issue an error occurred in the paragraph under the 
head “ Wolverhampton." One sentence isthere made to commence, 
“General Manliers felt that if the engineer were allowed to 
interfere with the cars or the skates during the test," &c. This 
should have read, Several members felt that if the engineer were 
allowed to interfere with the cars or the skates during the test," &c. 


Woolwich.—The M. B. C. has decided to pay one-third 
of the cost of widening Mill Lane for tramway purposes, but has 
informed the L.C.C. that the estimate of £7,600 for the work is 
considered high. 


TELEGRAPH AND TELEPHONE NOTES. 


French Cable Cut.—A Central News telegram states 
that it bas transpired that tbe French company’s cable was wilfully 
cut recently at a point two miles south of Coney Island. There iu 
no clue to the perpetrators of the outrage. The company have 
offered a reward of £100 for their detection. 


Glasgow Telephones.—To celebrate the completion of 
the British Insulated Wire Company's contract for the installation 
of the Glasgow Corporation telephone department's underground 
work, the company's resident superintendent, Mr. A. C. Devey, has 
been presented with a handsome silver cigarette case by the chief 
members of the telephone department. On the same occasion, Mr. 
J. C. Jones, assistant superintendent, on behalf of the company's local 
staff and workmen, presented Mr. Devey with a pair of statuettes 
aud a silver cruet as a souvenir of the cordial relations exist- 
ing between them. The work just completed comprises 100 
miles of underground 3-in. cast-iron pipes, and about 150 miles of 
cable equivalent to approximately 30,000 miles of single wire; this 
is the second largest underground telephone system in the world, the 
Post Office system in London taking the first place. Glasgow can, 
however, claim to have installed the largest tele phone cable ever 
made; this cable being too large to go into the 3-in. pipes, is 
accommodated in a 6-in. pipe. 


Telephones in Italy.—A project of law has been deposited 
in the Italian Chamber by a number of deputies for the extension of 
telephonic communication between various Italian towns. The Bil 
comprises two sections or projects, each of which it is proposed to 
carry out in two successive periods of four years, at a total 
outlay of 5,800,000 lire. Facilities are to be given to private 
enterprise to carry out certain portions of the proposed works 
to be afterwards taken off by the Government. 


Mexico.—The Federal Government has purchased the 
telegraph system of the State of Jalisco. 


The P.O. Telephones.— The Secretary to the Treasury 
announces, fays the Times, that about 1,650 telephones are now 
working in connec'ion with the new Central Exchange in Queen 
Victoria Street, which was opened for service on February 24th. 
In the Fleet Street and Strand districts the main cables for 
subscribers’ Јісез were laid and completed some time ago; but, in 
order to avoid unnecessarily opening the footways in the busiest 
thoroughfares, arrangements have had to be made to transfer the 
telegraph wires in the existing pipes under the pavement to other 
routes so asto make these pipes available for the distribution of 
telephone wires. This work is of a difficult and complicated nature, 
but it is hoped that it will be completed along Fleet Street and the 
Strand in the course of three weeks ora month. As soon as this 
has been done the task of connecting the premises of subscribers in 
the Strand district with the main lines of telephone wires will 
proceed very rapidly. 


Telegraphic Interruptions and Repairs :— 


INTERRUPTED. 


Latakia-Cyprus .. T ee oe ee .. June 20, 1899 .. 

Puerto Plata-Martinique oe ee .. May 30,1902 .. T 
Trinidad-Demerara No.l  .. i «à .. Aug. 27, 1901 m 
Bt. Lucia-Martinique .. .. ee oe .. May 7, 1002 ,. sa 


CABLES. REPAIRED. 


St. Lucia-St. Vincent .. "A 9 өө .. Мау 7, 1902. sa 

St. Lucia-Grenada T T ec T .. Мау 7, 1902  .. AES 

Dominica-Martinique .. oe T ee .. May 5,1602 e am 

Guadeloupe- Martinique ec ee T .. May 5, 1903 T А 

Djedda-Souakim T T - аж . June 18, 1902 .. 
LANDLINES: - 


Route ria Hanekin on Persian territory .. Feb.24,1000 .. 


Communication with Tientsin and Taku via 

Helampo ss - 808 ee à .. June 18, 1900 
Вап Domingo landlines .. June 11, 1902 .. 
Jask-Karechi “з s .. June 18, 1902 
Omara- Karachi. Sis Я .. June 18, 1902 


Wireless Telegraphy.—A company has been formed at 
Madrid, under the title of Sociedad Anónima Espanole de Tele- 
grafia y Telefonia sin hilos (Spanish Wireless Telegraph and Tele- 
phone Company, Limited), by the Commandant Cervera, with the 
object of constructing wireless telegraph and telephone instruments 
of the Cervera system in Spain. Consejo D. Antonio López Munoz 
is the president of the new company. 

A -Halifax telegram to a Leeds paper says that the work of 
erecting the Marconi wireless telegrapb station at Tablehead, Cape 
Breton, has now been completed, and the apparatus installed ready 
for the proposed trans-Atlantic experiments. The signal towers are 
215 ft. high. 

Some experiments with wireless telegraphy are about to be 
carried out by the Spanish telegraph authorities between Cape Nao 
(province of Alicante) and Cape Pelado, on the Island of Iriza in 
the Mediterranean Sea. 

According to the Daily Mail, wireless telegraphy is to be used 
on Italian railways as a means of preventing accidents. 


Fatality.—A master plumber, when standing at the top 
of a ladder about 9 ft. from tbe ground, putting up a gas pipe in the 
Mannoſield tramcar depót at Aberdeen, brought his hand into con- 
tact with a "live ” wire, receiving so severe a shock that he fell 
to the ground ; he was so injured about the head that he died їп 
the Royal Intirmary. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—September 1st. The municipal authorities 
of Klausenburg (Kolozavar), Siebenbiirgen, are inviting tenders 
until September 1st, for the establishment in the town of a central 
station for electric lighting and power purposes. Tenders are to be 
Bent to Bela Fekete Nagz, Kolozsvar, from whom particulars may 
be obtained. 


Bootle.—June 20th. The School Board wants tenders 
for the installation of electric light in the Bedford Road Board 
School, Bootle. Specification, &c., from Mr. F. K. Wilson, clerk. 


Bournemouth.—June 23rd. Station and car depot 
lighting and wiring motors, also testing instruments and accessories 
for the Corporation tramways. See Official Notices June 13th. 


Bristol.—June 20th. Pumps, water softener, filters and 
pipework for the electricity department. See “Official Notices " 
June 6th. 


Dury.—June 24th. Construction of permanent way for 
tramways. Particulars from Mr. A. W. Bradley, borough engineer 
and surveyor. 


Chili.—The Chilian Government proposes to construct a 
cable connecting Punta-Arenas and Puerto-Montt. Particulars 
concerning the proposed undertaking can be had by those interested 
from the Chilian legations in the various capitals. 


Epsom.—July 18th. Semi-marine dry-back boiler, con- 
densera, pumps, cooling pond, piping, one 150-K w. steam dynamo, 
switchgear, &c, for electricity works extensions. See ''Official 
Notices " to-day. 


Falkirk.—July 14th. Pumps, balancing transformers 
and motor-generators, storage batteries, switchboard, arc and incan- 
descent lamps, cable work, and travelling crane. See '' Official 
Notices " to-day. 


Gillingham. — Water-tube boilers, piping. condenser, 
cooling tower, high-speed engines. and 250-xw. three-phase alter- 
nators, switchboard, cables, arc lamps, crane and well, for the 
U. D. C. See Official Notices” to-day. 


Iungary. — September Ist. Тһе authorities of 
Kolozsvár, in Hungary, want to introduce electricity for lighting 
and power purposes. See “Official Notices " May 9th. 


Ipswich.—July 5th. Engines and dynamos, storage 
battery, overhead hand travelling crane, feeders, mains, &c., 
permanent way construction, and arc lamps. See Official Notices" 
June 6th. 


Launceston (Tasmanra).—September 15th. The Cor- 


poration wants tenders for poly phase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See Official Notices May 23rd. 


Little Woolton.— June 20th. Laying and jointing of 
cables, supply and fixing of junction boxes and lamp connections, 
and supply of lamp fittings. See Official Notices " June 6th. 


London, S.W.—July 31st. The War Office wants ten- 
ders for a self-propelled lorry (oil) See “Official Notices" April 
25th. 


Manchester, —July 1st. The Electricity Committee 
invites tenders for stores, including incandescent lamps, &c. 


Nuneaton and Chilvers Coton.—June 30th. Cables, 
joint boxes and compounds; ао arc and incandescent lamps, 
columns, switches, &c., for the U.D.C. Bee Official Notices“ 
to-day. 


Queensland.—July 28th. Tenders will be received at 
the oflice of the Depaty Postmaster-General, Brisbane, till July 
28th, for the supply of telephone cable and switchboards as 
follows:—(1) Two miles 104 pair cable to specification No. 6; (2) 
Five miles 52 pair cable to specification No. 6; (3) Two miles 39 
pair cable to specification No. 6; (4) Two miles 26 pair cable to 
specification No. 6; (5) One mile 13 pair cable to specification No. 


6; (6) Two miles 26 conductor to specification No. 7; (7) Five 


metallic circuit telephone switchboards (100 lines) to specification 
No. 8. Specifications can only be seen, and forms of tender 
obtained, at the General Post Offices, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. 


Romford.—June 30th. The U.D.C. wants offers for 
the construction and maintenance of electricity supply works. Bee 
" Official Notices June 13th. 


Serria.— July lst. Tenders are being invited until July 
Ist by the Societé d'Electricité de Leskovatz (Servia) for the supply 
and erection of two 200-н.р. turbine:, two three-phase alternating 
dynamos of similar capacity, and the necessary accessories for the 
transmission of the power generated to Leskova!z,a distance of 
104 miles. Tenders are to be sent to Le Conseil d'Administration 
de la Société d'Electricité, Leskovatz, Servia, whence particulars 
may be obtained. 


Spain.—June 30th. Tenders are being invited until the 
30th inst. by the Spanish Ministry of Agriculture, Industry and 
Commerce, for the supply of the nccessary apparatus required at 


the station for testing and verifying electricity meters about to be 
established. 


Stalybridge.— July 7th. Three 500-Kw. steam-driven 
three-phase alternators; three 50-Kw. continuous current exciters; 
permanent way, bonding and cable conduits for the Stalybridge, 
Hyde, Mossley, and Dukinfield Tramways and Electricity Board 
Bee Official Notices June 13th. 


Stockport.—June 24th. The Gas and Electricity Com- 
mittee invite tenders for stores, includi ag brats and meter fittings. 


Sunderland.—At the meeting of the T.C. on the 11th 
inst., it was resolved to purchase an electric locomotive at an esti- 
mated cost of £460. | 


Sunderland.—July 10th. Permanent way, overhead 
equipment and cables for the Corporation tramways department. 
Bee “Official Notices” June 13th. 


Sydney.—July 23rd. Complete system of high and low 
pressure cables, and of arc lamps for street lighting,. for the 
Municipal Council. See Official Notices June 13th. 


Valparaiso,—September Ist. Construction and equip- 
ment of electric tramways. Further particulars from the Chilian 
Consulate. 


Wellington (Salop).—June 25th. The U. D. C. invites 
applications for a lease of its electric lighting powers. See 
“ Official Notices " June 6th. 


West Шат, —50 double-deck electric cars with equip- 
menta, for the Council. See Official Notices” June 6th. 


OLOSED. 


Barrow-in-Farness.— The tender of Messrs. Veritys, 
Limited, for arc lamps and posts for Vickerstown for the Corporation 
has been accepted. 


Bedford.—The T.C. has accepted the tender of Messrs. 
Green & Sons for the supply of two cconomisers at the electric 
light works at E850. | 


Burton.—The T.C. has accepted the tender of the 
B.T.H. Company for three 100-kw. high-speed tramway generators 
and switchboard for the sum of £4,099. For three Lancasbire 
boilers, steam pipes, jet condensing plant, economiser, &с., the 
tender of Messrs. Clayton, Son & Co., has been accepted, subject to 
certain conditions. 


Dart ford.— The U.C. has accepted the following tenders 
for extensions to the electric lighting plant :—Messr». Reavell aud 
Co., Limited, for one steam dynamo with the necessary steam and 
exbaust piping and extensions to the switchboard, £2,248 10s.; 
Messrs. J. Carter & Son, Atlas Works, Stalybridge, for a Lancashire 
boiler with feed pump, and extensions to economiter and feed pipes, 
£860 88. 


Hackney.—A number of tenders for boilers and water- 
softening plaut have been before the Electricity Committee, and 
that of Messrs. Babcock & Wilcox, amounting to £8,030, is recom- 
mended to the Council for acceptance. 


London.—The London County Courcil received the 
following tenders for the supply of a battery for the Horniman 
Museum :— 

Pritchetta & Gold (accepted). x 466 
Chloride Electrical Storage Syndicate.. a ix 78 
Electrical Power Storage Company... T e: oe 76 
Drake & Gorham  .. oe oe oe oe ee ee B3 

WooLwicH.—The B.C. has accepted the tender of Messrs. T. 
Harding Churton & Co., for а 70-в.н.р. enclosed motor for driving 
machinery in connection with the refuse destructor. 


Manchester.—The Tramways Committee of the Man- 
chester Corporation have just placed an order for 34,000 copper 
railbonds with Messrs. Robert W. Blackwell & Co., Limited. These 
bonds are of the well-known “Crown” and Chicago types. 
This order, taken in conjunction with an order placed by the 
Manchester Corporation last year for 50,000 railbonds, constitutes, 
we should think, a record for-railbond orders in this country. 


Natal.— The Natal-Durban Railway has accepted the 
tender of Messrs. D. Bruce Peebles & Co. for electrical generating 
plant for the Government railway shops to the value of £8,371. 


Sculcoates.—The Board of Guardians having decided 
to have an electric light installation in the workhouse, have 
accepted the tender of the Hart Accumulator Company, Limited, 
for the supply of accumulators (£581), and that of Messrs. G. Wokes 
and Co. for switch gear (£105). 


Sheffield.—We understand that Arc Lamps, Limited, 
bave just received a large order from the London and North- 
Western Railway Company for W. J. Davy arc lamps for 
lighting their Sheffield station. This is the second large station in 
Sheffield that will be lit by these lampe. 
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St. Helens. — Messrs. Veritys, Limited, have been 


awarded the tender for the new power and feeder pauels for the 
Corporation switchboard. 


Woolwich.—On 12th inst. the M.B.C. accepted the 
third of the following tenders for a 70-в.н.р. motor for driving the 
flag- making plant at the Council's Plumstead electricity station. 
The last tender on the list was the lowest, but the electrical engi- 
neer having reported on the work of both firms, recommended the 


NOTES. 


Next Week's Issue of the “ Electrical Review.“ May 
we again draw the attention of all our friends to the fact that the 
ELECTRICAL Review for Coronation week will be published next 
Wednesday morning instead of Friday. The latest time for 
receiving matter for the editorial pages is 5 p.m. on Monday. New 
copy and alterations toexisting displayed advertisements must be in 


former as more suitable. The details were:— possession of the advertisement manager by Saturday morning, the 
| | | | | 
| | ет | Total with | 
No. | Name of firm tendering. | Wages clauses. | armature, | ато coils, Delivery. Remarks. 
| | omitting = armature, | 
coils, | Е 
! | | 
| 1 i & 8. а. | £ 8. d. i 
1 | Mather & Platt, Limited, Manchester.. we Pay recognised wages іп district 849 5 0 28416 0 2 months Two-bearing machine 
4 Holmes 4 McCallum, Darwon Y es T i " 340 0 0 282 8 0 2 i £15 extra for three bearings 
8 T. H. Churton & Co., Leeds (accepted) е í 315 80 '228 80 2 „ ! £10 " " 
4 W. B. Haigh & Co., Limited, Oldham. Not referred to T 366 00 |298 40 !?73 , | 
5 Phoonix Dynamo Manufacturing Co., Bradford .. 550 00 | 42610 0 8 „ 
6 Siemens Bros. & Co., Limited, Woolwich s Ed Pay recognised wages i in ‘district 494 10 | 886 00 383 „ 
7 | D. Bruce Peebles & Co., Edinborgh «s os — Not referred to òs ex — | 4310 0 2 iv | 
8 | General Electric Company, London .. ТА - 6 | 441 0 0 383 „ 
9 | Reed's Electrical Engineering Company, London. A 70 xs ., 4118 8 343 5 9 |5 p | 
10 , Lancashire Dynamo and Motor Co., Масе» | з s on .. 529 0 0 | 4100 0 8 КЕ à 
11 Paterson, Cooper & Co., Paisley.. m — | 48 50 383 10 3 „, | 
12 ' F.Suter & Co., Limited, London s Rates ot wares will be observed , 86 4 6 27618 6 4 a | 
18 | Lahmeyer Electrical Company, London .. Not referred to ‚1 409 0 0 85115 0 — Form of tender no: filled in 
14 | Mavor & Coulson, Glasgow К ie ee — Standard rate of district .. 410 0 O | 814 00 8 "S | 
15 ; Dick, Kerr & Co., Limited, London .. Not referred to e] -—À 4 25 590 2 „ | 
15 , Morley Electrical Engineering Company, Morley . | Standard rate of d strict .. 427 10 0 81210 0 3 ii 
17 Electrica] Company, Limited, London ved 5 n .. 9806 50 234 50 2 „, | 9 p Liquid starter 
i ы 658. 
18 Feile Limited, London 2s ee T 8 " 44 00 0 — 5 „ | 
19 | International Electrical Company, London . we .. , Not referred to aw . 492 7 0 | — 5 » i 
20 ' Imperial Electric Supplies, Limited, London oe, т ue" y . ` 692 12 6 610 0 0 я ši | 
21 | Jchngon& Phillips, Charlton is А = Standard rate of district .. 125 0 0 313 0 0 23 » | Prices donot include necessar 
connections. 
22 : Crompton & Co., Limited, London a Р, — — .. 791 0 0 — 6 „ | Wages clauses ent.rely deleted 
23 Witting Bros., London as .. , Standard rate of district s 631 10 0 46312 0 !4 15 | . 
9A | British Westinghouse Company, London А .. Not referred to T 225 — | 297 10 0 14 "m | 
95 | Rosling & Fynn, Bradford.. 21 is an ae РИ | 683 0 0 4610 0 |? js 
28 British Thomson-Houston Company, Rugby << з x ss za — | 269 8 6 2 б | 
2] Newton Electrical Works, Taunton .. . » . o of 353 5 0 | == | TA | 
98 ' Geipel & Lange, London .. ee, " 22 .. 541 7 6 997 7 6 — 
29 International Electrical Engineering Со, London.. Standard rate of district .., 84810 0 81100 2 „ £15 cxtra for three bearings. 
80 | В. Woods & Co., London .. E b UM vgl ... 44719 O 81618 0 8 „ 
81 | Royce, Limited, Manchester Mu ux к a » ..' 864 5 0 | — I8 , | 
BJ Bergtheil & Young. London ЫЗ» ud КИ . . | 877 9 6 — 2 зз 
R3 Lister Electrical Manufacturing Co., Dursley Not referred to .. 175 00 355 00 3 9 
8t II. V. Kramer & Co, London. Standard rate of district .. 343 0 0 3300 3 " 416 10s. extra for 3 bearings. 
85 P. R. Jackson & Co.. Manchester ex - Not referred to ёж v. 652 0 0 489 10 0 8 i 
86 J. P. Hall & Co.. Oldham .. | ” " .., 468 10 0 85410 0 4 i | 
B7 . Electric Construction Compar y, Wo! verhampton.. Ws E và А 791 10 0 — 8 » | 
83 British Schuckert E!ectiic Coi. pany, London . Standaid rate of distriot . 420 15 0 328 15 0 8 js | 
89 Greenwood & Batley, Leeds КА ©» .. Not referred to - ..: 847 9 6 280 14 6 3 » 
40 | C. R. Heap, London ee ee ч oe te » 99 ee | 5x8 13 0 436 2 0 23 » 
41 Cutting Bros., Derby . EK 4 н .. 251 3 0 197 18 0 n 


The Council also accepted the tender of Mr. Oscar Scholzig for 10,000 
pairs of arc carbons, for which 24 firms tendered as follows :— 


— — — — —y—ę—: — —— All а ee — —— „лос 


91st. Official Notices ard small pre-paid advertisements can Le 
received up to Tuesday morning, the 21th. 


| i 


| | | 
| | 8 | Price fr i | ' 
| Price per the whole ; | 
No. Name of firm, | Wages clauses, 1,000 pairs. ‘amount, viz., ! Delivery. | Make. Remarks. 
| ! 10,000 pairs. | 
| £ ва | & ва. | | . 
1 Geipel & Lange, London .| Not referred to воо 60 0 0 6 weeks .. Not stated |. Commenco delivery at once. 
2 Imperial Electric Supplies, Limited, London .. Conform with ame 7 0 0 70 0 0 2 months | n . | 
8 Johnson & Phillips, Charlton. ee ee — Carbons made in 517 | 5815 0 2 „, Conradty's Will not be responsible for 
France | | . breakages. ? 
4 ' R. Woods & Со, London is ee s ' 680 6110 0 3 „ Henrion One month Celivery, if 
| | | | i necessary. 
5 Brush Electrical Engineering Co., London .. Conform with same , 41711 18 19 9 1 А | Brush | 
6 Veritys, Limited, London eo ee ee e. ` [I] 4 18 0 | 49 0 0 ; 6 weeks ee | 
7 V. Dasnieres T T ie ee .. Маде in France 615 0 67 10 0 Few months Not stated | 
| | i | as required | 
8 Improve 1 Electric Glow Lamp Co., London . | Conform with same 19 5 6 | 19115 0 Not stated | | 
9: The British Thomson-Houston 'Co., Limited re 650 | 5210 0 J6wecks .. — i Less 24 per cent. for cash in 
i London | а month. 
10 Crompton & Co., Limited, London .. Made in Bavaria. 413 9 | 4617 6 4s required 
11 Sloan Electrical Company, London.. ‘ ' Conform with same 5 4 0 52 0 0 week - | 
19 General Electric Company, London sie ài „ ! 415 0 | 4710 0 From stock 
18 ' Krupka & Jacoby, London ту | 510 0 55 0 0 2 months | 
14 International Electrical Engineering Co., Lid. E 18 ; 0 | 180 б 0 8 РА CN 
a | 
15 | Siemens Bros. & Co., Limited, Woolwich .. Made i in Germany .. | 8 17 6t | 88 15 0 з „ * - | Alternative tender. Burning 
18 G. Braulik, London .,Conform with same | 5 9 8 6112 0 „„ ! hours given. 
17 English Electric Carbon Company, Brymbo | is | 5 6 0 | 6 00 | "e | 
18 | Cryselco, Limited, Bedford . es Уй. 10 1 9 10017 6 6 weeks | i 
19 ' International Electric Company, London.. ee уз | 419 0 49100 2 | 
90 , Oscar Bcholzig, London (accepted) . А — Made abroad 489 44 1 6 In one lot, 4. 4 | 
to 5 wee | 
21 | Atkinson & Schmahl, Newcastle-on-Tyne.. .. Cenform with same | 6 1 6 ' 6015 0 ilmonth ..- 
a2 | Oliver & Co., Woolwich.. - ie Я аве оого т — , Alternative tender. 
99 ' DeGrelle, Houdret & Co., аренде x 1; ' 411 6 , 4515 0 3 days г | 
24 ' Witting Bros., London . к vi Г ‚ 4186 | 4615 0 8 » } 


Walsall.—The T.C. has ассерїей the tender of Messrs. 
Babcock & Wilcox, Limited, for a water-tube boiler, &c., for the 
electric light works, at £1,080, and that of the Electrical Power 
Storage Company, Limited, for a battery of accumulators, at 
£1,117. 


Cauvery Falls Power Scheme.—A Madras paper says 
that the new electrical power distribution works on the Kolar Gold 
Field were to start operating on June Ist. 


Appointments Vacant.—A number of men are wanted 
for the Gravesend electricity station; an assistant engineer for 
Watford ; and an improver for Barrow-in-Furness ; а shift engineer 
is required at Hull at £78; five assistant superintendents in the 
Indian Telegraph Department (for slightly altered conditions see 
* Official Notices " to-day). 


Coventry Electric Lighting.— The City Council on 
Tuesday decided to dispose of the No. 1 plant at the electric light 
works which has become too small and useless; its place is to be 
taken by more up-to-date plant. 


(Continued on page 1027.) 
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THE NEW ELECTRICITY WORKS 
OF THE METROPOLITAN BOROUGH OF 
SHOREDITCH. 


WHEN the existing electric power station of the Shoreditch 
Borough Council was opened by Lord Kelvin, in June, 1897, 
it contained three generators, each of 165 Kw., and three 


engine house and boiler house are capable of extension as 


may be necessary. The plan and elevation show the 
general arrangement of the works, 


BUILDINGS. 


The generating station occupies a site of about 19,800 
super. ft. in area at the corner of Whiston Street and 
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Bath Place, Haggerston, with frontages to the Regents 


Cross-SECTIONAL ELEVATION OF GENERBATIXG STATION. 


with an output of 70 Kw. each, and it was supposed that 
this plant would be quite sufficient to supply the electrical 
requirements of Shoreditch for many years to come. From 
the moment, however, that the service was inaugurated, the 
demand has steadily increased, and though for some time 


past the original generators have been supplemented by 


others of the largest size that could be got into the remain- 
ing space in the original engine room, it recently became 
necessary for the Council to seriously consider the 
advisability of erecting a new power station, on a larger 
scale than the former one. 

A suitable site having been found on the banks of the 
Regent’s Canal, the Borough Council instructed their con- 
sulting electrical engineers, Messrs. Kincaid, Waller and 
Manville, to prepare a comprehensive scheme for the 


ЫЫ 


Canal and the Haggerston basin, enabling coal to be 
delivered by barge and providing a supply of condensing 
water. | 

The main buildings consist .of a boiler house 68 ft. by 

62 ft., with pump room adjoining, and engine house 
78 ft. 6 in. by 59 ft. 6 in., with basement, into which the 
condensing water and other pipes are taken. А subway, 
leading from this basement to a chamber under the pave- 
ment in Whiston Street, is provided for the feeder cables 
leaving the station. 

A transformer room containing the continuous current 
transformers for supplying the network in the neighbourhood 
of the gencrating station, together with workshop and stores, 
adjoins the engine room. 

The switchboard gallery extends the whole length of the 
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erection of a new power station which should 
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GENERAL PLAN OF GENERATING STATION. 


dius for all 
the possible future needs of the district. The scheme proposed 


by them was adopted by the Council,and the works, of 
which the following is a description, have been completed 
under the supervision of Messrs. Kincaid, Waller & Manville, 
and Mr. C. Newton Russell, the borough electrical engineer. 
The design of the new power station, as will be seen by 
the description, is on a large scale, although only 2 unite of 
generating plant have at present been installed ; but the 


engine house, at a height of 11 ft. above the floor level. 
Chambers are provided below the gallery for the reception 
of the shunt-regulating and other resistances, and for the 
accommodation of the cables proceeding to the machines and 
circuits. À room for the engineer-in-charge, at the same level, 
leads direct on to the gallery. 

À handsomeroom, with ante-room having separate approach, 
is provided for the members of the committee, and acoommo- 
dation for a resident mechanical engincer has been provided 
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in a small house at the corner of the site. There are also 
separate rooms for the men employed in the engine house and 
boiler house respectively, each having the necessary lavatory 


LONGITUDINAL SECTION OF BOILER HOUSE. 


accommodation. The buildings are faced externally with 
picked Fletton bricks, relieved with red Leicestershire bricks. 
The engine house is faced internally with Fletton bricks, 
having a glazed brick dado and strings running round the 
walls, with glazed brick arches to the openings. The floor 
is laid with vitreous mosaic. The chimney shaft, 180 ft. in 
height, with an internal diameter of 10 ft. at the top, is 
placed in the yard at the rear of the site and adjacent to the 
canal. The foundations of the chimney shaft and of the 
main walls of the buildings are taken down to the London 
clay, a depth of about 21 ft. 


BoiLER House PLANT. 


The boiler house plant consists of four water-tube 
boilers of Messrs. Babcock & Wilcox’s marine type, 
with solid drawn steel tubes. Each boiler has a heating 
surface of 2,720 sq. ft., and is fitted with an economiser 
containing 350 sq. ft. of heating surface, making a total 
heating surface in the four boilers of 10,880 sq. ft., and 
in the four economisers of 1,400 sq. ft. It will be noticed 
that the floor space occupied by these boilers is very much 
less than with boilers of the “ Land” type. 

Three of the boilers are hand fired, having an ordinary 
grate area of 734 sq. ft. each. The remaining boiler is fitted 
with a double 4 ft. patent chain-grate stoker, made by 
Messrs. Babcock & Wilcox. The grate area of this boiler is 
68 sq. ft., the total grate area in the four boilers being, there- 
fore, 288} sq. ft. 

These four boilers, combined with the economisers, pro- 
duce about 50,000 lbs. of steam per hour, and are arranged 
along one side of the boiler house, the space on the opposite 
side of the boiler house being available for the accommoda- 
tion of additional boilers whenever they are required. 

Gangways are provided in the boiler house for access to 
the fittings in front of the boilers, and to the stop valves on 
the main steam range. 

The products of combustion are conveyed from the boiler 
to the chimney through flues constructed of steel, placed 
overhead. The flues are lagged outside by magnesia, 
which is held in position by means of external plates. A 
chamber has been provided at the base of the chimney shaft, 
to which the main flue is connected ; it is so arranged that 
induced draught apparatus can be added subsequently. 

The boilers are supplied with coal from an overhead coal 
store, having a total capacity of 750 tons, erected on steel 
stanchions above the.stoking floor in the centre of the boiler 
house. Pockets with sloping sides are provided in the 
bottom of these bunkers to facilitate the discharge of the 
coal to the boilers. 


GENERAL VIEW OF GENERATING PLANT. 


The contractors for the buildings are Messrs. Johnson and 
Sons, of Leicester, and for the chimney shaft Messrs. Storrs 
and Son, of Stalybridge. 


The openings at the bottom of the pockets beneath the 


coal bunkers are provided with regulating valves, one being 
placed opposite the centre of each boiler, which enables the 
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flow of the coal to be controlled. The coal is delivered, by 
means of these valves, into a hopper having a weighing 


apparatus, so as to 
correctly register 
the amount of coal 
delivered to the 
boilers. 

For the present, 
the coal for the 
boilers which have 
not been fitted with 
mechanical stokers 
will be delivered on 
the floor in front 
of the boilers, as 
the firemen require 
it. In the case of 
the boiler fitted 
with a mechanical 
stoker, the coal will 
be delivered directly 
into the hopper in 
connection with the 
stoker. 

A special feature 
about the boiler 
house is the arrange- 
ment by which the 
coal is lifted from 
barges on the canal 
alongside the gene- 


rating station, conveyed to the bunkers and afterwards to 


the boilers. 


The coal is lifted from barges by means of a hinged grab 
or shovel of ton capacity, which is suspended from a boom 
of parabolic form, extending over the canal. This apparatus 
is situated at the top of a tower constructed of steelwork, 
placed near the edge of the canal at the end of the boiler house. 


The parabolic form of the boom enables the load to be 
lifted vertically until it reaches its extreme elevation, when 


View oF EXTERIOR OF WORKS. 


an inward movement takes place, at the end of which the 
coal is dumped into a hopper and delivered, through a regu- 


lating duplex valve, 
into an antomatic 
wagon ; as soon ав 
this is filled, it is 
released, and runs 
over the top of the 
bunkers, dumping 
the coal at any 
point where it is 
required, 

The hoist is 
driven by means of 
two electric motors 
of the enclosed type, 
supplied by the 
Westinghouse Com- 


pany, E. 
being by 
a series - parallel 
controller. 

The peculiar 
feature of the auto- 
matic railway con- 
sists in the 
of energy 7 
loaded car in des- 
cending an inclined 
track, the energy 
being  utilised to 


return the empty car tothe place whence it started, after the 


load has been discharged. By the time е loaded car has 


^ 0 . — w 
A A 


"4 E Lo eM А 
* "ж »^ "Eu E 
v toe т” * ~ 4 
m “Ж ATA. — ER. - 
E t м, wi 


MR 


Bascock & Wincox MARNR TyPE WATER-TUBE BOILERS. 


reached the end of its journey it has raised a counter-weight a 
certain height by means of a cable, which the car picks up while 
running down the track. The weight rises only a limited 
distance, but when the car has dumped its load of coal, 
which weighs from 20 to 25 cwt., the weight falls, and in 


во doing pushes the car а certain distance back up the track, 
the momentum thus gained being sufficient to carry the car 
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does not accompany it. The car runs with 
great rapidity, making the trip of 100 ft., 
dumping its load, and returning, in about 
30 seconds. 

The coal-handling apparatus was sup- 
plied by Messrs. Babcock & Wilcox, and is 
of the Hunt Company's special design. 

The whole of the steel work, comprising 
the coal storage bunkers, elevator tower and 
roof for boiler house, together with the 
overhead flues, has been supplied by Messrs. 
Peirson & Co., of St, Dunstan's Hill, E.C. 

The feed pumps are three in number, 
two of them being capable of delivering 
2,500 gallons per hour to the boilers, and 
the third 5,000 gallons per hour. They 
are of Messrs, G. and J. Weir & Co.’s 
make, and deliver to the boilers through 
the feed mains, which are in duplicate, 
each main being provided with a separate 
filter and water meter, The suction pipes 
to the feed pumps are also in duplicate, 
one pipe being connected to the overhead 
feed storage tank, and the other to the hot 
well. 

The feed-water storage tank is constructed 
of cast-iron plates, and is capable of hold- 
ing 12,000 gallons of water, This tank 
is divided into two sections, to enable 
either section to be cleaned without inter- 
fering with the continuity of the supply of 
water to the pumps. 

The hot well consists of a galvanised 
iron tank having a capacity of 1,500 
gallons. A special feature in connection 
with the hot well is that it is placed upon a 
weighbridge, so as to provide a ready means 
of measuring the water discharged from 
the air pump when carrying out tests on 
the plant. 
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WESTINGHOUSE 800-kw. GENERATOBS. 


ever the remaining space. Only one man is needed to The main steam pipe is arranged in the form of a ring 
operate the railway, who starts the car when it is filled, but placed in the boiler house; the main pipe is 10 in. in bore, 


1026 THE 


ELECTRICAL REVIEW. 


[Vol. 50. No. 1,282, JUNE 20, 1902. 


and is constructed of mild steel, with the flanges shrunk on 
and rivetted. Jointing is avoided as much as possible, and 
with this in view the branch connections are made by means 


^ 


T 


14 


HL 


—— 


j 
a 
T 
x 
5 
m 


HIGH-PRESSURE SWIT@HBOARBDS. 


of flanged outlets of mild steel, rivétted on to the main 
pipes. The ring is divided up into sections by means of 
stop valves, so as to limit the effect of any failure to the 
particular section of the ring affected. All the valves are of 


the straight-through pattern, with cast-steel bodies. 

The whole of the steam and feed piping, feed pumps, 
storage tank, &c., have 
been supplied by Messrs, 
Aiton & Co. 

ENGINE Houser PLANT. 

The engine house plant 
consists of two vertical 
low-speed “ Corliss " com- 
pound steam engines, each 
direct coupled to a con- 
tinuous-current generator 
of 800 KW. capacity. Each 
engine is provided with 
its own condensing plant. 
consisting of a surface 
condenser, with air and 
circulating pumps driven 
direct from the mair engine. 

The engines are designed 
to run at a spéed of 90 
revolutions per minute, and 
are capable of developing 
from 1,300 to 1,400 r.H.P. ANS 


The diameter of the high- | — 

pressure cylinder is 244 in., | Lio» 

and that of the low-pressure в p 

oil pumps being provided 

for this purpose, worked from the crankshaft. The 
main standards are suitably enclosed to prevent oil 


cylinder 53 in., with a 
stroke of 42 in. 

splashing about, large doors and movable casings being pro- 
vided to give access to the working parts. 
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The crankshaft, gene- 
rator bearings, connecting 
rod and slides are provided 
with forced lubrication, 
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Both high and low-pressure cylinders are provided with 
automatic Corliss trip gear, controlled by the governor, 
which is of the * Whitehead ” isochronous type. In addi- 

tion to the ordinary govera- 
ing, an emergency governar 
of the inertia type is 
provided. 

The fly-wheel, weighing 
about 32 tons, is of the 
built-up type, with steel 
tension arms. Steel rings 
are shrunk on the hub as 
an additional safeguard. 

Ladders and staging are 
provided for access to the 
valve gear and other work- 
ing parts. 

The condensers each 
have a cooling surface of 
2,700 sq. ft. The exhaust 
steam from each engine 
passes through an od 
separator on its way to the 
condenser. 

The air and circulating 
pumps are driven by means 
of levers from the high 
pressure crogs-head. The 
air pumps are of the 
Edwards single-acting (уе, 
the circulating water pumps 
being of the double-acting 
ype 8S 

The circulating water is 
taken from the basin ia 
connection with the 
Regent’s Canal, and is 


returned through pipes down Bath Place into the main 
canal. | 
An alternative exhaust to atmosphere with automatic 
release is provided. | 
The engines were manufactured by the Wallsend Slipway 
and Engineering Company, who also supplied the generators, 
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Low-PREssURE SWITCHBOARD 


together with the exhaust and water pipes in connection with 
the engines and condensers. 

The generators are of the multi-polar type, made by the 
Westinghouse Company. ‘The rated load of each of the 
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machines is 730 amperes at 1,100 volts. The machines, 
however, are designed to carry an overload of 50 per cent. 
above this rating for two hours if necessary. 

The armature and commutator are built upon a ventilating 
cast-iron sleeve, forced on the engine shaft under pressure. 
The field castings are divided in a vertical plane, and are 
mounted on cast-iron base plates. The armature is of the 


slotted drum type, having a multiple winding so arranged 


that the circuits will not become unbalanced by a slight 
displacement of the armature from the centre of the fields. 

The brushes are adjustable by means of a hand-wheel and 
worm gear, and the arms carrying the brushes are supported 
at the end next to the field casting, so as to leave the 
commutator free from obstruction. The brushes are of carbon. 

The arrangements for ventilation are very perfect in this 
type of machine; open ducts are provided for this purpose 
throughout the armature to the spider core and windings, 
the design of the spider being such as to set up a forced 
current of air through these ventilating spaces. 

Ав previously mentioned, the switchboard is placed on a 
gallery which runs the whole length of the engine room, the 
high pressure portion being placed at one end and the low 
pressure at the other. 

The high-pressure board is divided into the following 
sections :— 

1. Dynamo board, comprising positive and negative 
dynamo panels for each generator, with paralleling panel in 
Һе centre. 

2. Trunk feeder board, comprising positive and negative 
panels for two high-pressure feeders. 

8. Transformer board, comprising panels for four trans- 
formers. 

4. Arc circuit board, with provision for three arc circuits. 

The low-pressure board consists of positive and negative 
feeder panels for six low-pressure feeders, This switchboard 
will be used in connection with the continuous current trans- 
formers for supplying the network in the neighbourhood of 
the station, and is arranged on the plug system, whereby any 
transformer can be plugged on to any low-pressure feeder. 

Both high and low-pressure switchboards have been sup- 
plied by Messrs. Cowans, of Manchester, the high-pressure 
board being of their special design, in which the high- 
pressure switches are mounted on horizontal slates, and the 
whole supported on an iron frame placed against the face of 
the wall, without the necessity of leaving a space behind for 
access to the working parts. 

All the main high pressure switches are provided with 
reverse current cut-outs of the Andrews type, and the 
switches can also be opened by means of а hand trip gear. 
These switches break through about 1 in. of water. 

The instruments are of Messrs. Evershed & Vignoles's 
make, with the exception of the voltmeters, which are of the 
Ayrton & Mather multi-cellular type. The recording instru- 
ments are by Messrs. Elliott Bros. 

A special feature in connection with the design of the 
switchboard is the chamber that is provided below the 
gallery, to contain the various resistances and the high 
pressure omnibus bars. The spindles for working the 
regulating resistances are brought up through the floor of 
the gallery, and are operated from a convenient height, 
cast-iron pillars and hand-wheels being provided. A light 
gangway is provided in the chamber below the board for 
convenient inspection of the various regulating switches and 
resistances. 

The high pressure omnibus bars, which are carried in the 
chamber below the gallery, as previously mentioned, are 
supported on oil insulators. 

In addition to supplying the switchboards for the 
Whiston Street generating station, Messrs, Cowans have 
supplied the trunk feeder panels at the receiving end of the 
trunk feeders at the old station in Coronet Street, and have 
supplied the additional switchgear for the two sub-stations 
at Reeves Place and Evelyn Street respectively. 

It will be seen from the foregoing description that there 
are some essentially novel features in this, the latest under- 
taking of the Shoreditch Borough Council. 

The marine type of Babcock & Wilcox boiler has, we believe, 
never before been utilised for service on land, and is expected 
to give the most efficient results, whilst the comparatively 
small ground space occupied by these boilers in comparison 


with their steaming capacity makes them eminently suitable · 
for a large electric generating station. 

The automatic railway for handling and trimming tke 
coal in the overhead bunkers is also a novel feature in this 
country. A^ ig 

It will be noticed that the system of supply adopted for 


‘the new generating station is similar to that adopted by 


the Council in their first generating station. High pressure 
continuous current is generated at the power station av 
about 1,100 volts, and delivered to sub-stations located in 
various portions of the area, where the current is trans- 
formed down to the pressure required for the service to con- 
sumers’ premises through continuous current motor trans- 
formers, consisting of machines with one field and a double- 
wound armature. The distribution from the sub-station 
through the streets to consumers’ premises is on the two-wire 
system. 

The opening of the new works will considerably relicve 
the pressure that the old station at Coronet Street has been 
working under for the past two years. Although the 
district in the immediate vicinity cf the new generating 
etation will eventually require a large plant of electricity on 
its own account, the new plant will, for the present, be 
principally employed in transmitting energy to the couthern 
part of the borougb, from which the major portion of the 
demand is arising. 

It is well known that the price charged for electricity in 
Shoreditch is among tbe lowest in the kingdom; and to 
this fact, no doubt, is due the large number of new 
applications for supply, which are continually being 
received. 


NOTES. 


(Continued from page 1021.) 


Opening of New Electricity Works at Shoreditch.— 
The new power station of the Metropolitan Borough of Shoreditch, 
which is described elsewhere in this issue, was formally inaugurated 
on Monday last by Councillor H. B. Bird, chairman of the Lighting 
Committee ; the Mayor, Councillor Edward Gates, presided, and & 
large number of members of the Council and their guests assisted at 
the ceremony. 

In the evening a dinner was given by the engineers and con- 
tractors at the Great Eastern Hotel; Mr. Bird took the chair, and 
was supported by the Mayors of Shoreditch and Bath, the Provost 
of Partick, members of the Borough Council, and representatives of 
the eogineers and contractors. After the loyal toasts, Mr. H. E. 
Kershaw proposed the “ Electricity Undertaking,” and mentioned 
that since he retired from the chair of the Lighting Committee he 
had had to criticise its doings somewhat, but the recent change of 
chairman had resulted in euccess. The electrical press had said 
much as to the wisdom of municipalising electricity supply; the 
Shoreditch Council settled that question long ago. But the bye- 
law which required a change of chairman every year, embodied an 
utterly ruinous system; without continuity · of government 
the greatest business would be ruined. Mr. Kershaw 
spoke in high terms of the work done with the old 
station; he anticipated that, with the inauguration of the 
new one, the price and ccst of energy would both be lowered, and 
it would be shown that, after all, the old station could be run with 
refuse alone, to deal with the whole of the day load. In reply, 
Mr. Bird disclaimed credit for the new station, attributing it to the 
late chairman, Mr. Winkler. He was proud of his Committee. The 
undertaking had never been a charge upon the rates in any way; a 
gross profit of £21,083 had been made up to the end of March last, 
of which £5,365 had been applied to repayment of ‘capital, £13,812 
to interest on capital, £2,922 to the dust destructor, while £250 had 
been devoted to the public library, and £2,000 to the reserve 
fund. The total, £24,349, exceeded the gross profit, and the differ- 
ence appeared as a deficit in the last set of accounts. An increase 
of £5,000 in the receipts had resulted from steps taken by the 
Council to remove the deficit, which was largely due to the high 
price of coal in 1960— 1. 

The Mayor of Bath, tcasting the Borough of Shoreditcb, praised 
its progressive spirit, and pointed out that the Senior Wrangler this 
year was a Shoreditch scholar, The Mayor, in his reply, praised the 
Shoreditch Board of Guardians and the officials. Alderman Sawell 
also replied, paying a high tribute of praise to the work of Dr. Mans- 
field Robinson, the town clerk. | 

Mr. Manville, in reply to the toast of the engineers and con- 
tractors proposed by Councillor Styman, vice-chairman, spoke of 
the excellence of the work done by the contractors, and explained 
that the boilers were not only of British make, but were designed 
by Mr. Rosenthal in this country. Both these and the engines 
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would, he believed, prove to be mostefficient. In his opinion, after 
expenses were paid, the benefit of reduced cost of production 
should be given to the consumer. The price in Shoreditch was 
already the lowest in London, on the average barely exceeding 3d. 
per unit. Messrs. Laing, for the Wallsend Slipway and Engineer- 
ing Co., and Rosenthal, for Mesers. Babcock & Wilcox, also replied, 
Mr. Rosenthal pointing out that thank: to the skilful management of 
Mr. Newton Russell, the borough electrical engineer, the boilers at 
the old station had never ccst a penny for repairs. 

Mr. Manville then toasted the guests, and the proceedings closed 
with the toast of the chairman. 

During the evening Alderman Sawell took occasion to state 
emphatically that for the first 18 months of working not an ounce" 
of coal was used in the old station; coal only became neccs:ary 
when the demand exceeded the possibilities of supply from refuse 
alone. i 

The absurd statement appears in the Daily News, in reference to 
this undertaking, that “there had been a gross profit of £21,803, 
which had been distributed amongst several institutions of the 
borough, including the public libraries!" Unfortunately for the 
ratepayers, the distribution was, as stated by Mr. Bird, over £19,070 
teing required to meet the capital charges alone. 


Electrical Competition in South Africa.—The con- 
clusion of the war in South Africa having led t» the belief in some 
quarters that a rush will take place in order to secure electrical 
contracts which will doubtless be thrown open to 
competition, it may be interesting to reproduce the 
opinions entertained by the representatives of two 
of the large Berlin companies as to the prospects 
of the German industry participating in the work. 
These are as follow :— 

The principal of one of the leading firms states 
that plenty of men and an abundance of capital will 
flow towards South Africa, and the mining industry 
will receive a strong impetus. As a result, the 
electrical indurtry will derive advantage, and, in 
addition to England and America, the German trade 
will also profit by it. Of course, keen competition 
iu this connection is to be apprehended іо general, 
and also between the German firms themselves. It 
is not possible for an agreement to arrived at by 
German firms in regard to prices, as the individual 
companies produce the most varied kinds of manu- 
factures, and evea differences are exhibited in the 
вап. e classes of goods. 

On the other band, the manager of the export 
department of one of the principal companies 
remarks that the English wil presumably refrain 
from placiag manufacturing ordera in Germany. 
The German industry, however, is urgently in need 
of new orders, and the electrical bianch especially 
is prepared and in a position to produce on a larze 
scale. But not a single order bas been received, whilst 
receutly America has been given commissions for 
electrical manufactures to the extent of from 
£500,000 to £*00,000. The large South Africin 
mines are equipped according to the most 
modern manner, and the resumption of working operations renders 
necessary the placing of fresh orders, especially for boring 
machinery, pumping plant, locomotives, hauling engines, and so 
forth. Theleading engineers are, however, Englishmen or Ame- 
ricans, and their specifications expressly contain the words, 
" Germany excluded," but England and America are at present in 
& position to meet the requirements of the South African market. 
Germany will only receive orders when England and America are 
fall up and сап accept no more. 


The Henley-Callender Negotiations Broken Off.— 
The following is а copy of а circular issued from the offices of 
W. T. Henley's Telegraph Works Company, Limited :— 


" 27, Martin's Lane, Cannon Street, 
| “ London, Е.О, June 14th, 1902. 

“ Dear Sir (or Madam), — We regret to say that certain differer ces 
have arisen between this company and Messrs. Callender's Cable 
and Construction Company, Limited, as to the terme of the pro- 
posed amalgamation, which, in the view of both boards render it 
impracticable, at any rate for the present ; and the negotiations have 
therefore by mutual consent, been treated as at an end.—Yours 
faithfully, 


“ А. E. Barson, Secretary." 


The Institution Deputation to Mr. Gerald Balfour. 
—On Wednesday a deputation, including Lord Kelvin as а past- 
р Mr. James Swinburne, as president of the Institution of 

lectrical Engineers, and many other leading electrical men, 
waited upon the Rt. Hon. G. Balfour at the Board of Trade offices 
in regard to the subject of legislation and electrical industry. Lord 
Kelvin formally introduced the deputation, and Mr. Swinburne and 
Colonel Crompton acted as chief spokesmen. We shall deal with 
the matter at length in our next issue. 


The G.E.C. Fire.—In the House of Commons last 
Friday, Mr. Tennant asked the Secretary of State for the Home 
Department whether he had yet ascertained the grounds upon 
which the General Electric Company had not registered their 
premises in Queen Victoria Street as a workshop, and whether he 
could state what action he proposed to take in the matter. Mr. 
Ritchie, in reply, said that the company did not register the premises 


ал а workshop because they considered that they were a warehouse 
only, and not a workshop. There was one process carried on in 
part of the premises, viz, the putting together of the parts of an 
electric lamp holder, but Mr. Ritchie was advised that that could 
not be regarded asa manufacturing process constituting the premises 
а workshop. In avy case, this question did not affect the duties of 
the company as regards means of escare from fire, and therefore he 
did not propose to take any steps in the matter. The matter had 
been carefuily considered by the Home Office, and they had come to 
the conclusion that it was not a manufacturing process. 

The inquest was to be resumed yesterday (Thursday) at the 
Guildhall. 


The M.E.A. Convention.—We gave some particulam 
a few weeks ago of the papers down for reading at the convention 
of the M.E.A., which opens on Wednesday, July 2nd, under tbe 
presidency of Mr. J. H. Rider, at the Iustitution of Mechanical 
Engineers, Storey’s Gate, S.W. Tae full official programme of 
papers and visits has now been placed in circulation, and copies 
may be obtained on application to the secretary, Mr. C. McArthar 
Butler, St. James's Hall, Piccadilly, W. 


Electric Lighting at Pretoria.—The accompany- 
ing photograph shows the engine room at the lighting station 
Artillery Barracks, Pretoria, run by the men of the Electrica 


ELECTRIC LIGHTING AT PRETORIA. 


Engineers К.Е. Volunteers. We are indebted therefor to Co. Sergt.- 
Major William Holmes. 


The I. E. E. at Cape Town.—An ordinary meeting of 
the local section of the Institution of Electrical Engineers was lately 
held at the South African Colleze, under the presidency of Mr. 
Brackenbury Bayly, chairman of the committee. The papers ander 
discussion were thos3 by Messrs. Aspinall, Trotter, and Major- 
General Webber, on “Electric Shocks.” Dr. Clande Wright aod 
Dr. Marius Wilson took part in the discussion. 


London County Council.—The Council decided on 
Tuesday to lend £13,925 to the Bermondsey Borough Council for 
electric lighting works, and approval was given to plans rubmitted 
by the St. Pancras Borough Council for the erection of two sub- 
stations. 

Appointment of Distribution Engineer.—The Highways Committee 
stated that the tramway manager had represented to them the 
necessity for additional assistance being provided to supervise the 
laying of the stoneware ducts for the tramway cables and the manu- 
facture and laying of the cables. It was desirable that the person 
appointed should have had experience in the actual construction and 
lay ing of cables, the theory and practice of electric testing, the loca- 
tion and repair of faults and be accustomed to the charge and con- 
trolof men. The Committee considered that the assistance should 
be furnished, and on their recommendation the Council authorised 
the issue of advertisements inviting applications for the position at 
a salary of £350 per annum. 

The Opening of Strects,—Some months ago the Council decided 
to ask the local authorities whether they would oe prepared to 
support the Council in making a representation to the Government 
as to the necessity for legislation to confer on the central autbority, 
powers to make bye-laws or regulations as to the manner in which 
companies should open the streets, and also to compel the companies 
to move their pipes and wires into subways. The Highways Com- 
mittee, in reporting on the question, remarked that from the 
replies received, the majority of the local authorities were willing 
that the Council should have the power of making bye-laws, bat 
with very few exceptions, they expressed the opinion that the en- 
forcement of compliance with the bye-laws should be in the hands 
of the local authorities. The City Corporation, in a Bill intro- 
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duced this session, sought for further powers to regulate the break- 
ing up of streets within its jurisdiction, but the Bill was thrown 
out owing to the opposition of the gas and water companies, which 
contended that legislation of that kind should not be by a private, 
but by a public Bill, and should be applicable to the whcle of 
London, if at all In the cpinion of the Committee, it was 
imperatively necessary that the question should be dealt with as 
soon as possible, and the Council decided to ask the City Corpora- 
tion to join with it in an application to the Government to promote 
legislation in the direction indicated, in the next session. 


The Electrolytie Preparation of Persulphates.— 
The Zeits. f. Elektrochemie, of April 24th, contains details cf 
laboratory experiments проп the electrolytic preparation of per- 
sulphates, carried out by Miller and Friedberger in the Electro- 
Chemical Laboratory of the Technical Hochschule at Dresden. 
Elbs had shcwn in an earlier publication, that persulpbates could 
be produced without difficulty, by the electrolysis of acid solutions 
of sulphates, with the acid of a diaphragm. Tte authors of the 
present paper desired to find whetker equally favourable results 
could not be obtained in neutral solutions in the absence of a 
diaphragm. The form of apparatus used for carrying out the series 
of experiments was based upon that first devised by Oettel, and 


permitted the course of the electrolysis to be watched by collection 


and measurement cf the gases evclved at the anode and cathode of 
the experimental cell. Platinum was used as electrode material, 
and the contents of the cell were kept cool by a current of water. 
Potassium and ammonium sulphate solutions with and without the 
addition of sulpburic acid and potassium chromate, were used as 
electrolytes in the various experiments. The results slowed that a 
current «fficiency of 35 per cent. could be obtained in the formaticn 
of potarsium pereulphate, using an acid electrolyte, but no 
diaphragm. Тһе ‹сіегссу when working with the corresponding 
ammonium kalt, тсе to £0 per cent, when chrexate was added to 
the electrolyte, and the free ammonic formed durir g the electrolysis 
at the cathcde, was converted into the tulpbate by continual 
additiors of tulphuric acid. These efficiencies are equal to those 
obtained when diaphragms are employed—while the E.M F. 
required to work tke cell is reduced from 8 to 59 volts. The 
authors do not state thet the electrclytic picecstes for manufacture 
of persulphates are in actval operation, but according to information 
in our porsession, ike E'ectro!ytic Chlorate Works at Mansbce, 
Cbedde, and St. Michelare already producirg both percblorates and 
persulpkates on an irdustrial scale. 


Manufacture of Metallic Carbides.— A methcd of 
preparing the carbides cf the alkaline earth metals (berirm, 
bir ntium snd calcium) has been patented by Limb, cf Lyons, 
which consiets in beating the sulphide cr tulybate of tke metal 
whore carbide is required together with criben snd tene mctal 
which easily combines with sulphur in the electiic furnece. It 
has been propored before to heat mixtures cf alkalire earth tul- 
phides or sulpbates with carbon in an src furrace; but rot only 
does such a prcgress demand a current of very Ligh voltage, it alto 
takes place somewhat slowly and by no means quantitatively. The 
feature of the present invention, accordingly, is the addition of a 
metal to tbe previcus mixture, which metal ccmbines with the 
sulphur and assists the decomposition. Tin cr lead may te em- 
ployed in order to gain the advantage of their ready fusibility, 
which makes the charge a better conductor of heat; or iron, or its 
oxides, may be similarly adopted. For instance, 100 paits of 
barium sulphate are roasted with 34 of coke, when barium sulphide 
mixed with an excess of carbon results. The product is powdered, 
incorporated with 36 parts of iron filings, and ignited in an electric 
furnace. Using the oxide of iron, the proportions are 100 parts of 
barium sulphate, 43 of coke, and 35 of ferric oxide. The residue is 
treated with water, preferably hot, when 10 parts by weight of 
acetylene are liberated and can be employed fcr any desired 
purpose, while 100 to 120 parts of tarium hydroxide (caustic barvta) 
pass into solution, and can be crystallised out. Forty parts of 
шаррапеғе oxide may be substituted forthe iron. Either direct or 
alternating currents are permissible in the furrace; the former 
tends to sct sulphur free. 


Marriage.—Mr. Percy P. Gutteridge, youngest son of 
Е. F. R. Gutteridge, of Edmonton and Brighton, who is on tke 
staff of J. G. White & Co., Limited, of London and Bilston, and 
late of the Sir Hiram Maxim Electrical Engineering Company, was 
married on June 15th, at Bilston, to Ellen Amelia Rudkin, eldest 
daughter of C. H. Rudkin, of Enfield Wash. 


The Electric Furnace.—The Electrochem. Zeitschrift 
of May contains an interesting mathematical article by M. Gustave 
Gin, relating tothe electric furnace. Assuming the correctness of 
certain physical constants at the high temperatures of the arc and 
resistance furnaces, M. Gin shows that the temperature and efficiency 
of the furnace in the neighbourhood of the electrodes can be calcu- 
lated with apprcximate accuracy. When arc heating is employed, 
the correctness of the ordirary constants for resistance and specific 
heat of the gaseous envelope surrounding the arc, is, however, 
highly doubtful, and M. Gin’s formula is likely to yield incorrect 
results. He, nevertheless, claims to have proved that the tempera- 
ture of the arc will increase as the square of the current density, 
whether the medium separating the electrodes be in the gaseous or 
fluid condition. The problem as regards resistance furnacee, though 
simpler than that relating to arc furraces, is still a somewhat com- 
plicated one, and M. Gin gives a series of formule for calculating 
the temperature end efficiency of these. The results obtained 
indicate that the efficiency of the electric furnace as a heating agent 
diminiehes with diminishing temperature, and that, conversely, it 
increases with increase in the amount of heat absorbed by the 


> 


hysical and chemical changes in the substances operated on. This 
Беи contribution by M. Gin to the theory of electric heating 
should be read in conjunction with an earlier one contributed to the 
Academie des Sciences in 1898, and reprinted in Comptes Rendus, 
126, p. 235. 
Late Letter.—As we go to press a letter has come to 
hand front Lieut.-Col. Crompton regarding our last week's note on 


“ А Scandal which Everybody Admits.” This will appear in our 
next issue. 


THE CENTRAL STATION ENGINEER. 


On Wednesday, the 10th inst, Mr. H. S. Gooncer, the station 
superintendent of the Bournemouth and Poole Electricity 
Supply Company, Limited, on the occasion of his marriage with 
Miss Mary Charlotte, daughter of Mr. and Mrs. Н. Pardey, of 
* Wilverley," Parkstone, маз the recipient of a handsome set of 
carvers from the ergineering staff and a very handsome marble 
clock frcm the employés, as a token of their esteem and best wishes 
for his future happiness and prosperity. р 

Mr. А. C. Свлмв, cf West Hampstead, has been appointed chief 
assistant at Croydon. 

The staff of St. Aunnes-on-Sca electricity works presented to Mr. 
Tiddeman, on his departure for Stoke, an cak and silver tray. 

Мт. E. E. PuTLAND, who has for the past seven years been chief 
engineer and mansger of the Aberystwith Electric Supply Com- 
pany, is leaving to rejoin the technical staff of Mr. G. Croydon 
Marks, and will bave charge of important work in Manchester. 

At the monthly mectiog of the Town Council at Falkirk, N.B., 
on Monday, the appointment of Mr. Joan MeMiILLAx, of Edinburgh, 
as senior assistant superintendent of mains at the Edinburgh 
Corporation electric lighting department, to the position of 
resident electrical engineer at Falkirk, was confirmed. 

At the meeting of the Sunderland Town Council on the 11th inst. 
the Ele tricity and Lighting Committee recommended that the 
resolution of the Council of December 14th, 1898, as to the appoint- 
ment of Mr. J. Е. C. €NELL, as borough electrical and tramways 
cngineer, be varied or rescinded so that his engagement should be 
for five years from tke date of the meeting at a salary of £1,000 per 
annum. Aldcrman Bruce, in moving the adoption of the report, 
raid Mr. Snell had bad numerous invitations from various auth ri- 
tics’and companies to act as their professional adviser, and the mort 
recent offer was from a London firm of civil engineers who had 
charge of several tramway undertakings, who at ked Mr. Snell to 
take ‹ barge of the work of theirconversicn frem horse power to elec- 
trical, and there was an offer of partnership. Under these circum- 


: stances the Committce felt that they would ratker increase Mr. 


Srell’s salary {Гар lose his services at an early date. His present 
salary was £8(0, so that they proposed to increase it by £20); the 
tramways would pay £400, and the electricity undertaking £600. 
The engagement would be for five years. The report was carried 
witbout a distentient. The Tramways Committee concurred with 
the proposal. К. 

Мт. G. A. BENYON, ғепіог switchboard attendant at the Bolton 
Corporation electricity works, bas been appointed to the position 
cf shift engineer to the Halifax Corporation electricity wor ks. 


NEW COMPANIES REGISTERED. 


Christian & Phipps, Limited (73,843). — This company was 
was registered on May zith, with a capital of £5,CCO in £1 thares (8,500 
preference, I, (CO founders, and 5,0C0 ordinary), to acquire the business carried 
on at +4, High Street, Hempton Wick, as ‘Christian & Phipps,” to adopt an 
agreement with A. Christian Gibbons, and to carry on the business of electricianr, 
mechanical engineers, manufacturers of all kinds of electiical apparatus and 
sppliances, general enginecrs, founders, smiths, machiniste, саг and carriage 
makers, producers and suppliers of electricity for the purposes of light, heat 
or power, wire and cable manufacturers, &c. The first subscribers (each with 
one share) are:—A. C. Gibbons, 24, High Street, Hampstead; G. W. Green, 
civil engineer, 12, Mortlake Road, Kent; Н. Myram, electrical engineer, 
Belmont, Fairfax Road, Hampton Wick; W. R. Estal), accountant, Derwent 
Villa, Kingston Road, Teddington; R. Pcole, mechanical engineer, 12, Tudor 
Road, Norbitcn; A. Patey, solicitor, 42, Finsbury Square, E.C.; and E. D. 
Poole, dentist material manufacturer, (9, Poland Street, W.C. No initial 
public issue. The first directors are J. S. Gibbons, J. P., A.C. Gibbons, M.A., 
A. I. E. E., R. Poole, A. M. I. M. E., G. W. Green, A M. I. C. E., and A. C. Pool; 
qualification, 4250; remuneration as flxed by the company. 


Thornton and Atkinson, Ltd. (73,995).— This company was 
registered on June 9.h, with a capital of £3,000 in £1 shares, to acquire the 
business of engineers, carried on by H. Thornton and A. R. Thornton, at 
Providence Foundry,Cleckheaton, Yorks, as H. and A. R. Thornton, and the 
business carricd on by J. N. Atkinson and E. C. Harris at Borcugh Mills, Brad- 
ford, as the Bradford Electrical Company, and to carry on the same. The first 
subscribers (each with опе share) are:—H. Thornton, engineer, Eddercliffe 
House, Cleckheaton; J. N. Atkinson, engineer, 87, 8t. Andrews Villas, Brad- 
ford; W. Beanland, chartered accountant, 2, Darley Street, Bradford; А. Е. 
Mossey, solicitor, 1, Cheapside, Bradford; E. C. Harris, electrical engineer, 10е, 
Wareley Road, Bradford; R. Thornton, retired engineer, Eddercliffe House, 
Cleckheaton; and A. E. Rhodes, architect, Denehill, Liversedge. No initiat 
public issue. The number of directors is not to be less than three nor more 
than five; the first are H. Thornton, A. R. Thornton and J. N. Atkinson; 
qualification, £300. Registered office, Providence Foundry, Cleckheaton. 


Kilmaleolm Electric Lighting Co., Ltd. (5,124).—This com- 
pany was registered in Edinburgh on June 12th, with а capital of £10,000 
in £1 shares, to carry on in Kilmaleolm or elsewhere the business of electrical 
engineers, electricians, engineers and contractors, suppliers of electricity, 
manufacturers of electrical apparatus, mechanical and chemical engineers, &c. 
The fiist subscribers are: R. Barr, kilmalcolm, bonded warehouse proprietor, 
00 shares; W. A. Sloan, Larkfield, K:lmalcolm, manufacturer, 100 shares; 
A. Wallace, Heatheryknow, Kilmalcolm, merchant, 200 t bares; J. Parker, 
Clovelly, Kilmalcolm, phy:ician, 200 shares, T. Barr, Abington, Kilmalcolm, 
coal master, 100 shares; J. Fullarten, Thornwocd, Kilmalcolm, timber 
merchant, 100 shares; and G. Macdonald, 116, Hope Street, Glasgow, C. A., 
50 shares. The number of directors is not to be less than four nor more than 
10; the first are R. Barr, T. H. Barr, J. Fullarton, Dr. J. Parker, W. F, 
Balmon, W. A. Sloan and W. B. Stirrat; qualification, £100; remuneration as 
fixed by the company. Registered office, 116, Hope Street, Glasgow, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Accumulator Syndicate, Limited (52,514).—This compsny’s 
ar nunl return was filed on May 5th, when the entire capital of £50,000 in 
£0,000 shares of £1 erch had been taken up. £lyershsre has been called up 
on 5,000 s&harcs, resulting in the reccipt of 47, (CO. 25,0C0 shares ate corsidercd 
as fully paid. Mortgagesend charges: £876. 


Lyndhurst Electric Lighting and Traction Company, 
Limited (67,54). — This company's annual return was filed on Merch 22nd, alen 
1.750 shares were taken up ard paid for in full out of a nominal capital of 
£6,000 in £1 sbares. Mortgages and charges: nil. 


Hove Electric Lighting Co., Ltd. (26,942).—This compary's 
annual return was filed on March 26th, when 12,745 thares were taken up out 
of a nomina) capita) of £100,000 in 20,000 shares of £5 each. £6 per share has 
been called up on 12,000, and £3 per thare on 745, resulting in the receipt of 
£62,232 (leaving £8 in arrears), in addition to £326 paid in advance of (alls. 
Mortgages and charges, 425, C00. 


Norwich Electricity Co., Ltd. (30,694)— This company's 
annual return was filed on April 20th. when 8,720 shares were taken up out of 
a nominal capital of £166,000 in 10,СС0 thares of 410 erch. £67,500 has been 
received. Mortgages and charges, £36,400. Note.— On May 14th the company 
resolved “That the Bill now pending in Farlisment, intitu’ed ‘A Bill to 
authorire the transfer of the undeitaking of the Nom wich Electricity Co., Ltd., 
to the Coirporaticn of Nerwich ard fcr other purposes, be end tke tame is 
hereby &pprcved," Resolution ccnfirmed May 30th. 


Northwich Electric Supply Co., Ltd. (46,958).— This com- 
pany's annual return was filcd cn May 17th, when 3,000 shares were taken up 
out of arominal capital of £25,CCO in 6,000 sbarcs of £5 cach, £16,0C0 has been 
paid. Mortgages and charges, £6,000. 549 shares have been allotted sirce date 
of &bove return, 


CITY NOTES. 


Electrieal Power Distribution Company. 


Tux following is a copy of the directors’ report, submitted to tke 
fifth ordinary general meetirg, held at Hamilton House, Victoria 
Embankment, E.C., on Monday last, 16th inet. :— 


“The directors beg to tubmit their report and statement of 
accounts for the yearended March 31st, 1902. 
~ “Profit and Loss Account. The profite, including £10,329 98. 4d. 
brougbt forward from last year, amount to £31,839 10s. 6d ,and 
after deducting the proportion of general expenses chargeable to 
revenue, and the expences incurred in соргесіісп with schemes not 
proceeded with and written off, and a sum of £1,189 1s. 10d. added 
to the reserve in respect of new schemes in ccurse of development, 
there remains a net profit of £26,694 14s. 9d., which tbe directors 
propose should be applied as follows :— 
General reserve fund £15,000 0 0 
Payment of jnccme-tax . T T T T" А 731 18 11 
Reduction of furniture account a T is xs (6 5 4 
Dividend at the rate of 6 per cent. per annum on prefer- 
ence shares accrued to March 81st, 1802, from tke 


dates on which callsand instalments were paid 1,650 8 1 
Divider d at the rate of 6 per cent. per annum onordinsry 
shares for 12 mon ths or frem the dates on which calls 
and instalments жее paid. ae " 6,711 8 6 
Carried forward to next account 8, 115 19 0 
226,691 14 9 


“ Capital Acccunt.— In accordance with the intention expresecd in 
the last report, the directors issued 15,CCO prefererce tk ares of £10 
each in November last. The eubecription cf tbis issue was 
guaranteed at par as to one moiety, by the British Electric Traction 
Compary, Limited, and as to the other moiety, by the Brush 
Electrical Engineering Company, Limited, under agreements dated 
April 13th, 1899. The expenses of the issue were borne by those 
companies, and they became entitled to receive the premium of £1 
per share at which the shares were issued. 

„The subscribed share capital is now :— 

4160, COO in preference thares of £10 each, 
149,*(0 iu ordirary shares of £10 each. 
200 in deferred skates of £1 esch. 
The holders of the deferred shares have, by agreement dated 
October £0th, 1900, given the company the option, exercis- 
able at eny time within ten years irom January 1: t, 1£00, to 


extinguish the +pecial rights attaching to such shares cn the 
basis of the payun cnt of £10,C00 in cach. 


4800, (00 


“ Contracts and Undertakings.—' The total amount expended on 
‘electric power Acts and on new echemes in course of development, 
including a proportion of general expenses, but after writing off 
expenses incurred in respect of schemes not proceeded with, and 
deducting amount reserved, ів £19,239 4s. 7d. 

“ Investients.— The total expenditure under this head is 458, 940 
5s. 6d. 

“ Proposed Absorption of the Company by the British Electric Traction 
Company, Limited.—A large proportion cf the ebares in the com- 
pany is held Бу the British Electric Traction Company, ard several 
directors of the company are also directors of the B. E. T. Company. 
Moreover, there is an identity of interests between the twocompanics 
in other respects in which unity of administration will be of advantage. 
Your directors have therefore come to tbe conclusion that in all the 
circumstances it is desirable trat the company should be merged in 
the Britich Electric Traction Company, and they recommend the 
sbareholders to accept a conditional offer which has been made by 
the British Electric Traction Company to issue its «bares in excbapnge 
for shares in the ccmpany with a view to the liquidation of the 
company. The offer is that the shareholders in the company ehould 
reccive a fully paid ordinary or preference share in the British 


Electric Traction Company in exchange for each fully paid ordinary 
or preference thare beld by them. With regard to the deferred 
shares, the B.E.T. Company have sgreed with the holders of there 
gbares, in the event of the B.E.T. Company acquiring the majority 
of the ordinary and preference shares in the company, to ‘purchase 
the deferred shares within 12 months from June 3rd, 1902, at the 
price of £10,000, payable at the option of the B.E.T. Company 
either in cash or in B.E.T. ordinary shares at the market price of 
the day the option is exercised. Messrs. E. Garcke, J. S. Raworth, 
R. Percy &ellon, and W. L. Madgen, directors of the company, hold 
the majority of these deferred shares. The right of the ho;ders of 
the ordinary shares to receive tle dividend now proposed to be 
paid will rot be affected in any way, and the ordinary shares in (Ее 
B. E. T. Company to be issued to them will rank for dividend as from 
April 1st last. The divicend accrucd on the preference shares to 
date will pass to the purchasers, but the 6 per cent. cumulative pre- 
ference shares of the B. E. T. Company will rank for dividend frem 
February 15th last. The director who retires this year is Mr. 
R. Percy Sellon, who is eligible for re-election. Messrs. Wright and 
Wake, the auditore, also retire and offer themselves for re-election.” 


Mr. GARCKE, who presided at the meeting on Monday, in moving 
the adoption of the report, said be trusted that they might take 
tke fact that ғо few shareholders had tkought it necessary to attend 
tLe meeting that the majority of t iem took the report and accounts 
as satisfactory. In view of the fact that the report contained a 
very important proposition wbich the directors bad received from 
the B.E.T. Company to tke effect that the shareholders would be 
invited to exchange their stares in the E. P. D. Company for B. E. T. 
shares, and in view alto of the fact that the B. E. T. Company held 
their meeting that morning, and approved the suggestion which the 
board of that company made that such an offer should be submitted 
to this company, it «cemed opportune that he should at once proceed 
to refer to the metter, and he would take this opporturity of 
explaining somewhat fully what were the reasons for the prop sed 
merging of the E.P.D. Company into the B.E.T. Company. At the 
outeet he would explain as clearly as he could the manner in which 
the E.P.D. Ccmpany was formed. Abcut fcur years ago Mr. 
Raworth, Mr. Sellon, Mr. Madgen and Limeelf came to the con- 
clusion that there was а very wide scope for work in developing 
electrical power for various purposes in this country. Attbat time 
reither the B.E.T. Company nor the Brush Electrical Engineering 
Company —both of which companies bad since taken keen interest 
in the E.P.D. Company—felt that the particular work of develop- 
ment was within their province, and it was, therefore, decided that 
it was necessary to form a separate company for the purpose of 
carrying cut that very in portant work. Neither cf those companies 
tcok any part whatever in the inauguration of the E.P.D. Company. 
The initial risks and responsibilities were taken by the directors 
just named. The only consideration they decided to receive for tbe 
responsibilities, snd for several years’ work that ensued, was in the 
form of 200 deferred shares for which they paid casb, and which 
were entitled to certain rights after a dividend of very ample 
dimensions had been paid upon the ordinary shares. They were to 
remain in that position because they felt confidence in the work 
that they were entering upcn, and they felt satisfied to rely upon 
the results of that wcrk for their remuneration. Sometime after- 
ward, however, it became necestary to appeal to the public for 
further capital, and it was then pointed out to them that tke 
existence of deferred shares or fourders’ stares was a bar to tbe 
raising of additional capital that the company needed for carrying 
on its work; and to meet that object ion the four holders of founder 
thares agreed with the company that it should have at any time 
within the next 10 years from that date the right to extinguish the 
special rights attaching to those sbares in consideration of £10,C00 in 
cash. Again they were perfectly willing to wait their time, and to 
postpone the date for receiving any quid pro quo for the 
services which hed been rendered. "he company was to 
be at liberty to exercise that option whenever it chose 
during the long period of 10 years, and if during ttat time the 
company had not been а tuccess it must be assumed that the com- 
pany would not have exercised its opticn to extinguish that special 
right by the payment mentioned. If, on the other band, the com- 
pany became a very large succees, they felt that thesum they agreed 
to accept was within reason and a eum they could fairly take with- 
cut any reprcach to themselves. That was the pcsition when tke 
B.E.T. Ccmpany and the Brush Electrical Engineering Company 
found the company and decided to take а large interest in its further 
development, which they did for these reasons :— Firstly, tbe Brush 
Company as а manufacturing concern desirous of obtaining orders 
for its plant and manufactures, made an agreement with the E. P. D. 
Company, by which it received preferential consideration in the 
placing of orders for plant. The B.E.T. Company, cn the cther 
hand, became alive to the fact that the future course of electrical 
work wculd be in the direction of combining electric lighting with 
electric traction schemes. The policy of establishing large central 
power generating ttations for the distribution of current for large 
areas bad not until then been fully realised. Electricity had grown 
from small things and developed into the very big industry it bad 
beccme, and they had not always been as wise as they presumed to 
be to-day. At one time it was thought that electric lighting would 
be confined to small ard populous areas, but things were very dif- 
ferent now. ‘The directors felt the big power Bills entitling the 
owners to distribute electricity over those large areas to sparsely 
populated districts as well as to the densely pcpulous towns wouid 


become very valuable property, and in that way it transpired ttat - 


many of the schemes which this company was developing could be 
better worked in conjunction with the traction, schemes which the 
B.E.T. Company was promoting in the same districts. There was 
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another element, which was perhaps more of a personal character, 
which had brought those companies into very close contact and 
established a very strong identity of interest, and it was that fact 
that practically the same men were doing the work in the various 
departments. What tbey felt now was that it would mean a very 
great economy of time on the pari of the various direct rs and 
officers concerned in those undertakings if instead of workirg the 
undertakings eeparately they could work them unitedly and for the 
benefit of one group of shareholders. He did not discourage 
emulation between different companies, or despise the b-neficial 
effects resulting from competition, but when that emulation was 
done by the same persons in different categories it ceased to Ьа 
beneficial and was not convenient. It wasall very well when those 
companies could be carried on by separate individuals, but in this 
particular case it was rather embarrassing to himself as managing 
director of the B.E.T. Company and as chairman of the E.P.D. 
Company to distinguish fairly between representative interests of 
the shareholders in the two companies. They bad, therefore, all 
come to the conclusion that the right and prudent policy for the 
two companies to pursue was to merge their interests and to com- 
bine their forces, and to carry on that important work in the inte- 
rest of one body of shareholders inetead of two. That brought him 
to the terms that bad been suggested for this proposed amalgama- 
tion or merging of interests. It was very curious to observe the 
different manner in which a question of this kind was regarded by 
interested parties. Some shareholders in the B.E.T. Company 
thought that too much was being paid to the shareholders in the 
E P.D. Co. Ontheother hand, he had received two letters from share- 
holders in the E.P.D. Co. who protested, though not very strongly, 
that the consideration which the E.P.D. shareholders were offered 
by the B. E. T. Company was not good encugh. It was necessary, 
therefore, that he should say a few words in order to show that the 
terms proposed were fair to all parties. He could not say more 
than that. The attempt was not made to make them unduly favour- 
able to the E.P.D. Company; they occupied a dual position, and 
had had to be very careful indeed that the terms were such that 
they could conscientiously recommend to both parties of shareholders 
as fair and impartial. Their shares cost them £11 each, both ordi- 
nary and preference, and they were asked to exchange an ordinary 
share, for which they had paid £11, for a B.E.T. Company ordirary 
‘share which stood in the market at £14, and a preference share, fcr 
which they had paid £11, for a B.E.T. preference standing in the 
market at about 123. The prima facic view of those terms rathec 
supported the view of the B.E.T. shareholders, which thought 
E.P.D. shareholcers were receiving too much, but if he had to 
address the B. E. T. shareholdera, he thought he could adduce many 
reasons why the bargain should be carried out, notwithstanding the 
prima facie view, His duty, however, was to address the E.P.D. 
Company, and to satisfy its shareholders that what they were doing 
was in their interests, and not, as one gentleman had written, 
venturing to say that the directors had looked after themselves but 
not the skareholders. The right view to take about the matter was 
surely this: the B.E. T. Company had been estab'ished now seven 
years; it had done, he thought, a good work, and a work that the 
shareholders in that compauy were thoroughly satisfied with, but 
notwithstanding the good dividend it was paying, such was the 
difficulty on the part of the general public to appreciate the enor- 
mous potentialities of sound electrical concerns, that the stares 
stood only at about £14 for the ordinary. He proposed to the 
shareholders of the E.P.D. that after four years of similar work 
they should put t^emselves into the position that the B.E.T. 
occupied tc-day. That was a fair way of putting it, but he might 
put the position even more strongly than that. 'The offer which 
the B.E.T. Company would make to each sbareholder in the E.P.D. 
left it open for the offer to be accepted or declined, the shareholder 
might do as he liked—he might accept the exchange of shares, or re- 
main in a still smaller minority than ho was at present. If it were not 
for the fact that the B.E; T. Co. and the Brush Company together 
held a very large proportion of the capital of the E.P.D.—speaking 
roughly, close upon 14,000 ordinary shares out of about 15,000, and 
about half the preference shares—it would probably have been very 
much more difficult to have convinced the B.E.T. Co. that the arrange- 
ment wasa fair and equitable one. It was entirely optional on the 
part of the shareholdera whether they accepted the offer or not, bat 
if he could divest himself of the personal interest that he had ia 
the transaction he would be dispos»d to use pressure to induce the 
shareholders to make the arrangement. Іл view, however, of the 
fact that he and some of his colleagues were personally interested 
to the extent disclosed in the report in the arrangement going 
through, it was impossible for him to do otherwise than put the 
facta fairly and fully, aud leave it entircly to their discretion as to 
what they must do. It was not necessary to defend his colleagues 
and himself against the suggestion that this was a deal which was 
suggested by their(the directors’, interests. They could only say 
solemuly and conscientiou:ly that they did that work because they 
liked it and they had the fullest contidence in the results of it, and 
if the arrange nent were no; made, they would be perfectly content 
to remain with the rights to which they were entitled, and which 
were given to them freely at a time when the results of the work 
done were not anticipated. As to the position of the company, he 
thought he could put before them a satisfactory statement not only 
of the position of the company, but also of its future prospects. 
The company possessed two Power Biils or Acts of Parliament, ore 
for the very impor ant industrial ma?ufacturiog area of the county 
of Durham, including the whole south side of the Tyne. It was 
not possible probably to find a more promising area for the distribu- 
tion of electrici y for power purposes, aud it was in that area that 
the B.E.T. Co. were carrying out several very important electrical 
tramway and light railway undertakings. The E.P.D. owned 
another Power Bill for the very important area of North Londoa— 


the North Metropolitan Power 5 :heme— which district they believed 
to be capable of very considerable extensions, both with regard to 
industrial and residential purposes. It was in that district again 
that the B.E.T. Co. were promoting and carrying out a very- 
important electric tramway enterprise, and they had no doubt but 
tbat the greater travelling facilities which would b» afforded by 
that scheme would enormously expand the iadustrial character of 
that district, with the result tnat a very large demand for electricity 
might Ъз anticipated. Those Power Acts, he might mention, were 
regarded by Parliament in perpetuity subject to certain conditions. 
They would serve to fill up all the various interstices in those large 
areas which could not be supplied with electricity from small local 
generating stations, and if any of them looked back upon the pro- 
gress of the electrical industry during the last 20 years, what 


.might they look forward to when they had a Power Bill 


for two important areas, such as he had described, when they held 

them in perpetuity ? The company als» possessed 17 electric light- 

ing orders and three tramway and light railway orders, and three 

other provisional orders which had received the sanction of the 

B. of T., and were now awaiting Parliamentary confirmation. That 
was what they had done during the past few years in the matter of 
electrical promotion, but they had also done a large amount cf 
practical work. They had probably heard and seen criticisms 
which went to show that they were merely company promoters, and 
obtained those powers with the object of eelling them and putting 
money into their pockets, but they could, in the course of their 
lives, point to very important constructional engineering works tha’ 
had been carried out, In the short time that they had been at 
work they had erected no less than eight electri: power stations in 
different parts of the country ; they were small ones, but they were: 
working, and eatisfactorily. They had small capital, but, notwith- 
standing their smallaess, he was glad to eay that they were all self- 
supporting, and promised to become remunerative at a very early 
date, and he must say that they were very much indebted to Mr. 
Madgen, the managing director, who had been able to demonstrate, 
by special methods, that he had been ableto bring to bear upon that 
business that small electric light stations established with a view of 
being made local distributing centres in the big Power Bills, could 
be made remunerative at a comparatively early period. It was the 
theory of many electrical men that they could only generate and 
distribute electricity in very large quantities at a revunerative 
rate, but the work that this company had done, and was still doing, 
would demonstrate in the engineering work they had carried out 
that, with economy and sound and careful methods of administra- 
tion, even those small stations, which were more in the nature of 
sub-s'ations to be subsequently covered by big power stations, 
could be made remunerative. The company had also carried outa 
tramway scheme at Weston-super-Mare in conjunction with the 
electric lighting, and one or two others were in course of construc- 

tion; во, from what he had stated, it would be seen that this com- 

pany was doing very much the same work that the B.E.T. Com- 

pany was doing, and it became a little embarrassing to work for 
separate sets of shareholders in all those various matters. Turning 
to the accounts, how were the profits earned? It had been said 
that they were not yet in a position to earn profits from the run- 
ning of electric lighting stations, and therefore these profits must 
have been made to some extent, perhaps largely, out of what might 
be called promotion or construction profits. He said at once that 
that was the correct answer. This company and the B.E.T. Com- 
pany found it necessary to do the work which was absolutely neces- 
sary in all those various departments. They not only promoted 
Parliamentary and other powers, but they subsequently undertook 
the work of construction, and when that was completed they carried 
on the operation or the running of the undertakings, and if all of 
those various functions were separated and in the hands of different 
parties, each tet ої men would make a profit out of that work; the 
promoter of Parliamentary powers could not work entirely for tha 

fature or for the benefit of the engineers who subsequently con- 

structed ; neither could the engineer who constructed be satisfied 
to hand over the whole of his hard work without any remuneration, 


kor the benefit of those who would run the undertaking afterwards. 


If those various enterprises were carriad out by separate groups of 
men, each group would make its profit upon its portion of the work. 
When those works were carried out each party endeavoured to make 
its profit at the expense of the other party ; the promoter who con- 
fined himself to promoting Parliamentary powers would try to sell 
that Act of Parliament at the highest possible figure to the parties 
whose duty it was to carry it ou’. The E. P. D., however, combined 
all those functions, and so if a profit could be made legitimately out 
of each department, this compauy was entitled to make that profit, 
otherwise they would be prejadicing one period of the company's 
existence, and one portion of their efforts for another period of time 
in the history of the company, and another set of efforts, therefore 
they conibined all those functions, aud it became necessary to com- 
bine all the profits - they could not separate one from the other. 
As a matter of fict, the result of combining all those various 
functions, and carrying them out consistently was very much more 
to the advantage of the public than the other method, because they 
would never promote aa Act of Parliament unless they felt sure 
that it could be carried out with benefit to the public and with 
profit to themselves. They never put themselves iuto the position 
of promotinga Bill which they could not carry out. They promoted 
these undertakings because they had contidence in their future 
operation, and therefore they did not load them with unreasonable 
profits; they only apportioned to the promotion efforts and period 
of time spent in promoting, such part of the ultimate profits as was 
fairly allocatable to that portion of the work. The same remarks 
applied to the engineering work, and the net result was that those 
undertakings were less capitalised than they would be if carried out 
by separate sections of men. After a few words in reference te 
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Mie balance sheét, the Chairman formally moved che adoption of the 
cport. 

This was seconded by Mr. Mancen, and carried unanimously 
alter questions had been asked by one shareholder and answered. 

Mr. R. P. Sellon was re-elected a dircctor. | 

On the motion of Mr. SvpxEv Monsr, the directors’ fees for the 
past year were fixed at £750. Messrs. Wright and Wake were re- 
elected auditors, and a vote of thanks moved by Mr. G. Огғов was 
carried unanimously. 


The British Electric Traction Company. 


Тин sixth ordinary general meeting of the sbareholders of this 
company was held on Monday at Hamilton House, Victoria 
Embankment, Sir Charles Rivers Wilson, G.C.M.G., C.B., in the 
: chair. 
' The Снатвмах, in proposing the adoption of the report, said he 
was very glad to be able to point to an improvement and extension 
of business in almost every direction. 'The profits for the year 
were £203,269 as compared with £113 598, and they were able, 
notwithstanding the much larger capital on which they had had to 
рау interest and dividends, not merely to maintain the ваше 
ividend of 9 per cent. for the year, but to carry forward to the 
next account £27,438, while they brought into the year's account 
only £21,457,and that was notwithstanding that they bad made 
ample reserves. The profit and loss account included various sums 
amounting in all to over £23,000, which they had applied to writing 
down the book values of their various assets. urning to the 
balance-sheet, it would be seen that there was a considerable 
enlargement of figures all round. The capital in shares and 
debentures was practically larger by £1,000,000 than the 
ear before. The reserve fund showed an increase of 
£121,184, and stood now at the respectable figure of £459,705. The 
amount owing to sundry creditors was about £21,000 lees. Turning 
to the asset side of the balance-sheet, it consisted practically of 
three items in addition to the cash, the office furniture, and the 
goodwill accounts, and those three items, which represented the 
contracts and undertakings, the investments, and sundry debtors, 
showed an aggregate increase of over £1,000,000. The amount 
standing against the contracts and undertakings was more than 
£400,000 less than last year, while sundry debtors were close upon 
£500,000 more than last year. The amount standing against invest- 
ments was about £1,000,000 larger. The reason that the amcunt of 
that account was larger than Jast year was that during the past year 
they had been able to complete a large number of their pending 
arrangements with other companies, and had been able to complete 
the sales of a number of those undertakings, and the purchase 
ce in respect of the same had either been paid or was 
ue to them by other companies. The expenditure on works 
ard undertakings on account of other companies was £26,725, 
as against £350,375, and the expenditure on works and under- 
takings owned or leased by the company was only £99,998, as 
compared with £235,645 in the previous year. The amount ех. 
pended on schemes in course of development and on Acts of Parlia- 
ment and other powers was £72,465, as against £54,314. The 
increase was explained by the fact that at the end of March they 
had several very large schemes on their books which were now in 
course of maturing. The fact that the account for contracts and 
undertakings was so very much less this year as compared with last, 
indicated the progressive character of the work they were doing, 
and showed that the schemes and undertakings which they had in 
hand last year had not become stagnant, but had developed into 
sound marketable assets. There was one undertaking which he 
ought to refer to which had been a cause of creat disappointment to 
them—he meant that of the Pontypridd and Rhondda Valley tram- 
ways. That was a horse tramway when they acquired it, with the 
object of converting it to electric traction. They made applications 
to the Light Railway Commissioners for the necessary powers, 
but had been reriously opposed by the local body as well 
as by the railway company ; and the time was fast approaching 
when the local authority would be empowered to come 
in and purchase the lines under the Tramways Act. The 
desire for the municipalisation of these undertakings was 
so keen with some people that the sacrifices to the industrial world 
and to the community generally which such a policy involved, did 
not reem to weigh with the local authorities. At Pontypridd they 
had been working several years, and bad done everything possible 
to improve the service, but appaiently they had been defeated at 
every stage. However, they had not given up hopes of accom- 
plishing something even yet. The amcunt involved was not large, 
but the point involved an important question of principle which 
wou'd have to receive the attention of the Board of Trade. As 
showing the progressive nature of their various undertakings, be 
might tell them that the number of passergers carried bad in two 
years increased from 65,000,000 to 97,000,000, and tbe traffic 
receipts bad increased from £315,000 per annum to £563,000. Tbe 
total route mileage of the undertaking in which they were interested 
amounted to 466 miles, of which 2964 miles were at present 
working by steam, horse, or electric traction, and 1683 miles were 
under construction or reconstruction for electric traction. Among 
the most important of their new schemes referred in the 
appendix of the report was that of the Metropolitan Electric 
Tramways. That was a very important enterprise, upon which 
Mr. Garcke and Mr. Devon:hire had been quietly engaged during 
the past four or five years. It was а scheme of large proportions, 
and had called for a very considerable amount of delicate negotia- 
tions, and he was glad to say that all the difficulties of ite initiation 
had now been overcome, and they were on the point of carrying 
eut what would be one of the largest electric tramway systema in 


the United Kingdom. When the scheme was completed there woald 

be at least 180 miles of electrical tramways, ramifying the whole 

cf the important àrea north of the Thames. There was another 

important enterprise, which was becoming so large, that it would 
form à very important proportion of their total investments—hé 
referred to the combination of electrical tramways aud light rail- 

ways in South Staffordshire, Warwickshire, and Worcestershire. 

They had been engaged upon that enterprise for the last six or sever 

years, and they bad either bought up or obtained control of all the 

traction companies in the district. There was another very im- 

portant matter he wished to touch upon, and one which he had 
spoken of at previous meetings, viz., that, in the opioion of the 
board, it was very advisable that they should have control of some 

manufacturing works, not only for the purpose of supplying their 
various associated companies with the appara'us required for 
establishing the undertakings, but they also required facilities fur 
carrying out repairs and making replacements, and also for storing 
materials which were required for the daily operation of their 
various undertakings. With that object in view they had, with the 
approval of the shareholders, made a proposal to the shareholders of 
the Brush Company to exchange their shares in that company for 
shares in the British Electric Traction Company, and a pro- 
portion of the shareholders had accepted the offer. They had also 
assisted the Brush Company with capital, and several of the 
directors of the Trac: ion Company were now on tke board of the 
Brush Company. In the opinion of the board it was desirable that 
the policy of merging the interests of the two companies should be 
proceeded with still further, and they proposed that another offer 
should be made of shares in the company in exchange for shares in 
the Brush Company upon equitable terms to be announced in due 
course. That naturally led him to speak of the proposed absorption 
of the Electrical Power Distribution Company. That company had 
been mainly capitalised by the British Electric Traction Company 
and the Brush Company jointly, and it wasin a very large measure 

carrying on business on identical lines with that carried on by 
their company; although it wae originally formed quite inde- 
pendently of either the Brush or their company, for the 
purpose of doing work which did not at that time fall 
within the scope of either companies—viz., to promote and 
carry out electric lighting and power schemes in various parts of 
the country. It appeared, however, very soon after the formation 
of the company, that it was ia the interests of the British Electric 
Traction Compary and of the Brush Company to support the Elec- 
trical Power Distribution Company and identify themselves with it, 
because the company was a large buyer cf apparatus, which could be 
supplied by the Brush Company, and many of its lighting and elec- 
trical power schemes could be worked in very advantageously with the 
tramway and light railway schemes of the British Electric Traction 
Company. After very fully considering the question, they had come 
to the conclusion that it would be much more satisfactory. on all 
grounds, that the Electrical Power Distribution Company should be 
merged into the British Electric Traction Company and its various 
subsidiary associated companies. With regard to the increase of 
capital proposed, some shareholders thought they were increasing tbe 
capital account too rapidly, but he could assure them that that was 
not the case, and that. as a matter of fact, the business was being 
increased very cautiously, notwithstanding that the strides 
they were making appeared to be rapid. Their new business 
was of a distinctly more profitable character, as figures 
relating to the profits conclusively proved. Nevertheless, 
they were much more concerned, for reasons of prudence, 
to restrict their operations than to increase them, for the real 
difficulty was not that of obtaining capital or business, but to obtain 
the services of competent men with a knowledge of the work to be 
done for carrying it out. That was another strong reason why they 
should consolidate their various interests and secare the services 
of men of experience ex:lusively for their business. The absorption 
of the Electrical Power Distribution Company would require about 
£200,000 in ordinary and preference shares, less 10,600 sbares held 
by the British Electric Traction. He did not know how many of 
the new shares would be required for the exchange of shares pro- 
posed to be made to the shareholders of the Brush Company. They 
also proposed to distribute 20,000 ehares to the present shareholders 
of the company, so that for sll the various purposes additicnal 
share capital was required apart from any [further capital that 
might havo to be issued later on for the ordinary purposes of the 
business. The directors did not think there was much to be gait ed 
by makirg frequent applicatiors to shareholders, and they pro- 
posed now, therefore, that the capital should at once be increased 
by £1,000,000 in ordinary shares and £1,00u,00) in preference 
shares, and that would give the directors power to issue £1,000,000 
in debenture stock. Не had referred to the issue of 20,000 shares 
to the present shareholders, and they proposed that for several 
reasons. First, they desired that the shareholders should have 
what was in the nature of a bonus by tbose shares being allotted at 
par. Each ві archoldcr would be entitled to have one new share in 

respect of each 10 shares he now held, and in order that the small 

shareholders should have their proportion of the bonus as well 

as the large, they were arrangicg to issue coupons for fractions of 

a share, and those could either be sold or otbers bought to make up 

the whole share. They had not thought it advisable to increas? the 

dividend recommended for payment on the ordit ary shares this 

year; they were proposing 9 yer cent. fur the year, which was the 

same a3 last year, but they had set aside to a special reserve fund 

£19,000 besides other reserves, which he thought he might fairly say 

had been done more as an act of prudence, than as an act of necessity. 

In view of the fact that the dividend had not been increased, the 

directors thought that the shareholders should have the advantage 

of the new issue of shares. The price of the shares in the market 

at present was во low that no public issue could be made, except as 
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to What tho directors considered would bo a sacrifice of premium, 
And if tho shares had to be issued at a sacrifice, they thought it 
shona be donc in such a form that the advantage should go to the 
Shareholders. On the last Occasion he referred to а proposal undet 
considération fot the establishment of a sinking fund on behalf of 
their various associated companies, and he confidently believed that 
by the time théy met again the various parties affected would have 
agreed upon the constitution of a mutual sinking fand or trast 
scheme. 

Mr. EmILE GakcKE seconded the report, which, after a short 
discussion, was agreed to. 

Subsequently a resolution was carried increasing the capital of 
the company from £2,000,0C0 to £4,000,000, divided into 400,000 
mdi of £10 each by the creation of 200,000 new sbares of £10 
бас 


— 


Callender's Cable and Construction Company. 


THE report of the directors for the year ended December 31st 
shows a balance at the credit of profit and loss for the year's work- 
ing of £71,978, to which must be added the balance brought forward 
from 1900, making together £82,833. From this must be deducted 
interest on calls paid in advance, interest on debentures, dividend 
on preference shares, an appropriation of £7,134 for depreciation of 
plant, machinery and furniture, and of £3,030 carried to machinery 
renewal fund, leaving au available balance of £38,621. It is pro- 
posed to pay a dividend to the holders of ordinary shares Nos. 1 to 
30,000 at the rate of 10 per cent. per annum (clear of income-tax), 
being 103. per share, whereof 5s. was paid on November 1st, 1901, 
also a bonus of 5s. per share, and a special bonus of 5s. per share, 
carrying forward to next year's account £28,621. The total pay- 
ment to the holders of the first 30,000 ordinary shares in respect of 
1901 will, therefore, for dividend and bonus, be 203. pershare. The 
directors consider that the results of the past year’s operations have 
been most satisfactory. А circular sent out with the report states 
that “certain differences have arisen between the company and 
W. T. Henley's Telegraph Works Company, Limited, as to the 
terms of the proposed amalgamation, whicb, in the opinion of both 
boards, render it impracticable, at any rate for the present, and 
the negotiations have therefore, by mutual consent, been treated as 
at an end.” 


Perth Electric Tramways (Western Australia) Co. 


Ar the meeting of this company held at 3, Laurence Pountney 
Hill, E.C., last week, Mr. E. Heasman, who presided, said that the 
total revenue earned last year was £60,268, representing average 
receipts of over £67 per mile per week.. For the first 21 weeks of 
1902 the average gross earnings per mile per week were over £68. 
The working expenses showed a satisfactory ratio to the receipts, 
- being a little over 60 per cent. for the period under review. This 
ratio of expenses was applicable to different sections of compara- 
tively short mileage. The present average ratio of working expenses 
for the first 21 weeks of the current year was only 52°6 per cent., 
and therefore a3 the traffic increased it was only reasonable to sup- 
E that a greater reduction in this respect might be looked for. 

e growth of traffic necessitated additional rolling stock and motive 
power. For thia purpose, and for the construction of further 
sections, the board had spent £102,109 on capital account during the 
18 months under review. Seeing that for the first 21 weeks of the 
current vear they were earning gross receipts at the rate of £1,074 
per week, and that the average workiog expenses in that time 
amounted to 52:6 per week, they might reasonably hope to be in a 
position to pay the balance of the accumulated preference dividends 
within a short time, and for the future to pay the preference divi- 
dend regularly each year. 


Prospectuses. 


THE list was to close yesterday, Thursday, in an issue of 49,500 £1 
shares in the Peking and North China Electrical Corporation, out 
of a nominal capital of £100,000 all in £1 shares. Messers. 
Crompton & Co., Limited, are the managers in Peking, and technical 
advisers to the board in London. The company has been formed 
for various purposes, and particularly to take over the concessions, 
rights, and goodwill of the Siemens & Halske Aktien Gesellschaft, 
Messrs. Н. Mandl & Co, and the Chinesische Elektricitäts Gesell- 
schaft, M.B.H., who have acquired from the Imperial Chinese 
Government the right tu establish an electric lighting station in 
Peking, confirmed by edict. Messrs. Crompton & Co., Limited, of 


London and Chelmsford, have undertaken to establish the electrical . 


plant in Peking, as well as to appoint a competent staff there. 
Messrs. Crompton & Co. estimate that a completely-equipped plant, 


with mains, reserve parte, &c., and capable of extension as required, 


will cost about £25,000. Under the above licence the gradual 
extension of the electric tystem throughout the City of Peking is 
contemplated, and it is also propoted at once to apply for a large 
electrical concession in Nerth China The offices of the company 
are at Salisbury Hou:e, London Wall, E C. (G. T. Frost, secretary ). 


Kalgoorlie Electric Power and Lighting Corporation, 


TEHE report forthe period from October 1st, 1900, to December 31st, 
1901, to be submitted at the meeting on the 23rd inst., states that 
the contract with J. G. White & Co., Limited, electrical engineers 
and contractors, for the erection of a complete electrical power 


Cranstüfsslón plant will soon be completed. The time for completos 
of the contract was July 29th, 1902, but stich excellent progress his 
been mado that the directors were enabled to supply power to thé 
Kalgoorlie Electric Tramway Company on May lst. The share: 
holders have already been informed of the contract entered into 
with that company forthe supply of power for ten years. The tram- 
way was formally opened to the public on May 20th. Inquiries 
have becn received from users of power for more than double the 
amount at the corporation's disposal. These are now being carefully 
considered by the corporation's representatives in Kalgoorlie with & 
view of entering into such contracts as will be most advantageous 
to the corporation. Farther capital being necessary for subsidiary 
machiaery, including rotary transformers, motors, hoists, pumps, 
&c., the directors, under the powers given to them Ly the articles of 
association, have created an issue of £50,000 6 per cent. debentures, of 
which a portion has been placed. 


Calcutta Tramways Company. 


AT an extraordinary general meeting on 12th inst., the special reso- 
lution passed on the 26th ult.—'' That each of the existing £10 
shares of the company be sub-divided into two shares of £5 each,” 
was confirmed. | 

The Снлівмах said, according to the Times, that they had ex- 
pected to have a second section opened about a month ago, but 
difficulties arose with the Government on technical points as to 
whether the guard wires were sufficient. The telegraph office was 
in Dalhousie Square, and the line passed close to it. The company 
had paid for the raising of all the telegraph lines, so that they went 
well over the tramway wires. The Government insisted that the 
guard wires, to prevent broken telegraph wires coming in contact 
with the company’s line, should be exceptionally strong, and this had 
caused delay, Oa Thursday last week the board received a telegram 
informing them that the whole of the Chowringhee line had been 
passed. There would be le:s delay in regard to the other. lines. 
Probably the whole of them would be open by the end of July. 
The Chowringhee line was four miles long, and was likely to get a 
good amount of first-class traffic. The great point was to secure 
additional service, and that was being obtained. The company 
were running 41,000 miles per week, as against 39,000 last year, and 
the improvement was simply the result of ore new sectio3. 
Respecting the issue of the new capital, there was every reason to 
be satisfied with what had been dore. І 

The motion was adopted. 


Electric and General Investment Company.—The 
directors have decided to recommend the payment of tte following 
dividends, &c., for the year ended May 315, 1902 :— 

Ordinary Shares.—A dividend of бз. per share, of which 28 per share was pid 
on account in December last, leaying 3s. per share to be distributed, and a bonus 
of 2s. per thare. The trustees for the ordinary thares reserve fund propose to 
distribute out of the proceeds of investments scld and dividends received ls. 
per share, making а total present distribution of 6s. per share, сг 30 per cent., 
or a totel distribution of 8s. per share, or 40 per cent forthe year. Founders 
Shares.— A dividend for the year ended May ЗІяг, 1902, of £50 per share. The 
trustees for the founders' shares reserve fund propore to distribute out of the 
proceeds of investments sold and dividends received £10 per share, making a 
total present distribution of £60. The above-mentioned payments will be 
subject to the deduction of income-tax. The dividends, if sanctioned by the 
shareholders, will be paid on July 8rd, 1902. 


Brush Electrical Engineering Сотрапу, — It is 
anncunced that the Brush Electrical Engineering Company, 
Limited, have received an offer from the British Electric Traction 
Company, Limited, for an exchange of shares in the following pro- 
portions :—One fully-paid £10 ordinary share of the British Elec- 
tric Traction Company for 10 £2 fully ordinary shares of the Brush 
Electrical Engineering Company. One fully-paid £10 preference 
share of the British Electric Traction Company, Limited, for six 
£2 fally-paid preference sharcs of the Brush Electrical Engineering 
Company. 


Amazon Telegraph Company.—A meeting of the 
above company was held at Moorgate Statioa Chambers on Wed- 
nesday afternoon. A representative of the ELECTRICAL REviEW 
was informed that it was a debenture-holders' meeting, that the pro- 
ceedings were private, and that there was no report. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant a 
quotation to:—Charing Cross and Strand Electricity Supply 
Corporation, Limited—40,000 “City Undertaking” 44 per cent. 
cumulative preference shares of £5 each, fally paid. 


Galloways, Limited.—The directors have declared an 
ioterim dividend at the rate of 5 per cent. per annum on the pre- 
ference shares. Warrants ia r spect to this dividend and for half 
year's interest on the 4 per cent. first mortgage debenture stock of 
the company will be postad on 28th inst. 


Electric Lighting aud Traction Company, of Aus- 
tralía.—The trausfer books of the £75,000 5 per cent. debenture 
stock will be closed from 17th iust. to 30th inst., inclusive, for the 
p'eparation of interest warrants for the half-year ending June 30th, 
1902 


Thomas Parker, Limited.—The directors have re- 
solved, subject to final audit, to declare a dividend of 10 per cent. 
for the year ending April 30th, 1902, and to carry the balance for- 
ward. 
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TRAFFIC RECEIPTS. 


Black*.urn Corporation Tramways.—Week ending June !8th, £710; last year, 
£115; decrease, 45. Total to date, 416,494; last year, £11,797 ; increase, 
4,187. Miles open, 114. 


Blackpool and Fleetwocd Tramways.—Weck ending June lith, £171; last year, 
ru decrease, £?2. Total to date, £7,845; last year, £8,125; deorease, 
£530. 


B. istol Tramways and Carriage Company.— Week ending June 18th, £4,285; 
last year, £4,504; decrease, £209. 


British Electric Traction Company.— The following returns are issued of the 
undertakings of this company for the week ending June 6th :— 


Aggregate. 


Comparison | 
with corres: No. 
nding wee 

Pot last year. weeks. Amount. 


Company. Amount 


£ + £ -£ -2 
Devonport* ee ee 451 — сг — 
Dudley - Stourbridge 769 168 — — 
Gateshead" .. 8: 790 £77 — — 
Greenock-Pt. Glasgow 521 B16 — — 
Hartlepool .. - 257 6 — — 
Kidderminster HT 129 11 — — 
Middleton? se 2 — — — 
Oldham — Achton 559 — 24 — 
Poole: oo ee ee 262 3 TT, 78 
Potteries s . | 1,518 168 — — 
Boutbport АЎ T 803 65 — — 
South Staffordshire! 828 94 — — 
Swansea А ‘4 4&7 68 — — 
Taunton* E xs 78 — — — 
үл шоч E e £066 — 1 | — 
olverhampton Dist. 146 96 m — 
* Not in operation last year. t Partly steam. Comparison from A bth only. 


§ Comparison from March 18th only. € Comparison from May 8th only. 


Central London Railway.—Week ending June lith, £7,C00; last year, £6,240; 
increase, £7€0. Total to date, £161,8.9; last year, £149,775; increase, 
£13,004. Miles open, 6. 


City and South London Railway.—Week ending June 15th, £2,958; last year, 
£1,859; increase, £1,084. Total to date (24 weeks), £71,449; last year, 
£17,232 ; increase, £24,217, Miles open, 6}; last year, 41. 


Dover Corporation Tramways.—Week ending June 14th, £206 10s. Ad.; last 
year, £217 16s. Od.; decrease, £11 18. 94d. Total to date, £4,532 8s. Gàd.; last 
year, £1,888 ICs. (Ad.; increase, £148 18s. 0d. Miles open, 3. Саг miles 
run, 5,084; last year, 5,08). Number of cars, 11 


Dublin United Tramways Company.—Week ending June 18th : D. U. T. Co., 
£3,690 4s. 64.; D. S. D. Co, £858 88. 2d.; total, 24,543 7s. 8d. Last year— 
D. U. T. Co., £3,778 15s. 6d. ; D. S. D. Со, £918 98. 5d.; total, £4,692 4s. 10d. ; 
decrease, £148 175. 2d. Aggregate to date, £100,961 138. 6d.; last year, 
£97,331 9s. 7d. ; increase, £8,630 8s. 11d. Mileage worked, 46. 


East Ham 'Tramways.—Week ending June l4tb, £857 168. 10d. ; total to date, 
218,851. Car miles run, 11,872; number of cars, 25. 


Liverpool Overhead Railway.— Week ending June 16th, £1,407; last year, 
£1,607; decrease, £200. Total to date, £84,281; last year, £87,718; decrease, 
£3,432. Miles open, 6 miles 57 chains. 


Sunderland Corporation Tramways. — Week ending June 15th, £1,191;.last 
year, £978; increase, £148. Total to date, £11,890; last year, 210,988; in- 
crease, £992. Miles open, 187. ` 


STOCKS AND SHARES. 


Wednesday Evening. 

AFTER passing through a spasm of weakners vpon the happily- 
contradicted rumour with reference to the seriousness of the King's 
indisposition, markets, as а whole, are hardening again. Thespecu- 
lative divisions lead the van of the advance, Consols being dull by 
reason of the number of new issues now made in their market by 
Corporations and Colonies. Home Railway stocks earlier in the 
week presented an unbroken series of falls, but with the coming cf 
better wcatber, more optimistic views again prevail to the hardening 
of prices. Electric Lighting sbares are steady, and the latest 
gyrations of the British Electric Traction Company have failed to 
cause any particular move in the values of the sbarcs. 

The features in Electrical Supply shares are a fall of 10s. in 
Metropolitans, and an advance of 53. in both kinds of Brompton and 
Kensington. The buying of the latter has been both steady and 
persistent. Cheleeas have recovered the dividend which was de- 
ducted last week, but the 44 per cent. Debenture stock is marked 
down two pointe, cz the interest of 21 percent. South London 
sbarcs have yielded 1, but there is a fair demand for St. James's and 
Westminstere. The new sbares of the Jatter company are quoted 
at 31 ex the recently-paid dividend of 1s. 31. 

S» far from the Coronation festivities helping the electrical 
supply companies, it is thought in the Stock Exchange that tke 
dislocation of business caused by next week's celebrations will 
rather militate against their profits instead of increasiog them. 
Untechnical members telk of the difficulty that exists for storing 
electric current as compared with the ease with which gas can be 
got ready beforehand, and it is pointed out that the two or three 
days’ interruption to business will not be made up by the rates 


which some of the companies ате to charge their customers 
on the illumination nights. So it has happened that there 
has not been much advance in the supply market on account 
cf the Coronation, and the little note of warning sounded in these 
columns three months ago has, perhaps, been cffectaal in saving 
disappointment to those who migbt have been tempted to buy 
freely upon the vague tips circulated in коше directions at the 


time. 


Calcutta Electric Supply are a shade harder at 9, and the Tram- 
way shares are 14], business being marked in them at 148. It is 
said that both undertakings are prospering beyond expectation, and 
if this is true, it should lead to an appreciation in the price of tbe 
shares. 

British Electric Traction Ordinary are 14 and 7, Preference 12? 
—unchanged on the week. This is somewhat surprising, in view of 
the important news brought by the last few days. The capital of 
tke concern has been doubled by the creation of 200,009 more shares 
of £10 each, thus raising the capital to the round four millions 
sterling, to say nothing of £600,000 Debenture stock out of an 


‘authorised amount of three-quarters of a million. Amalgamation 


with the Electrical Power Distribution has been agreed upon, and 
the Brush Electrical proprietors are ofered Traction shares in 
exchange for their present holding. These are sweeping changes, but 
have induced very little extra business. Shareholders in the Electrical 
Power Distribution are the ones most to be congratulated over the 
latest card-shuffling. They paid £1 premium for their £10 shares, 
and got a security which was unmarketable. Now, however, in 
exchange for their shares, for which they paid £11, they are to 
receive British Electric Tractions at, say, 13}, after allowing for the 
dividend and rights, thus making a clear profit of over £2 a share, 
not to mention the benefit of obtaining a readily marketable 
security for ore which was almost not negotiable. 


Brush shares are better upon the offer made to the shareholders, 
and in the House the proposal is liked better by those iaterested in 
the Brush Company than by Traction holders. Doub' less the know- 
ledge of what was coming formed the source of inspiration in tbe 
buying of Brush shares during the last few weeks, but thore who 
sold at the bo'tom will probably consider themselves injured in 
having less information than the insiders who bought their ahares. 


By the purchase of Mr. James Ross's shares in the City of Bir- 
mingham Tramway Company, the British Electric Traction has 
obtained a controlling interest in the former undertaking, and 
pourparlers are now in course for the purpose of providing Bir- 
mingham with a system of overhead trams, for a consideration, of 
course. 


The failure of the Callender's-Henley's negotiations bas come 
rather as a disappointment than as a surprise. Considering the 
flourishing position of each company, the work of settling terms 
was one of great difficulty ; in fact, the task went beyond the wit of 
the boards to undertake successfully at the present time. The 
shares of neither company have moved this week, the 10s. fall in 
Callender's being exactly accounted for by the dividend dedacted 
last account day. 


Telegraph Manufacturing shares have now been removed from 
the Official List of Stock Exchange prices, although the name of 
the company still remains. British Insulated Wir» are unchanged 
at 8. There is a gcod deal of business passing in India-Rubber 
Debenture stock at a trifle over par. 


Brighton Railway securities were lowered a fraction upon tbe 
appearance of the latest electric railway scheme into Surrey, but the 
сате was considered unfounded, and back went Bertbas to 
their previous price. North-London Railway stock—one of the 
steadiest in the list—is inclined to dullness at its elevated price of 


1621, and the coming competition cf the Great Northern and City 


is regarded askance by the market and stockholders alike. There 
is very little doing in Electric Railway stocks proper, and quotations 
show no change on the week. 


In the telegraph and telephone market there are seven rises to 
set against four falla Anglo-American stocks are unfavourably 
affected by the German Government subsidy of £95,500 per annum 
which із offered to tke German Atlantic Telegraph Company for 
the use of two cables instead of the single line at present in use. 
Commercial Cable Debenture bas been wantcd, azd its advance cf 
a point was shared by one or two cf the Eastern senior issues, which 
have also risen the same amount. Chili Telephone and United 
River Piate Telephone shares are both harder; it is understood 
that the support has been induced by the cer'ainty that the treaty 
will be signed by both countries. West India and Panama shares 
are down 3 to 10s, although the latest volcano news is more 
reassuring. It is, however, feared that trade in the West Indies 
has received arother blow, from which it will have great difficulty 
in recovering. 
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Stock Closing Cosine oe done 
Pre vidends for 
Issue, ak Share| we l te years. | шеш. | Seres | "Sune isthe 
1902 
ss —— — Cli. | I INLI  — Highest, Lowest 
82,300 | African Direct t Telegraph, 4 * Debs ote 100 t .. | 99 —103 99 —103 I - 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25, 000 ... 10 se - 34— 44 34— 44 * es 
119,7007| Amazon Telegraph 5 Y Debs., Nos. 1 to 1, 250 Red. 100 T .. 70 — 80 70 — 80 te eon 
804,720 | Anglo-American Telegraph ... Btock 73/6 34%, | 618. | 44 — 47 44 — 47 451 | ... 
8,097,640 Do. do. 6 95 Pref Stock 6 6 Ф 6 Ф | 87 — 89 86 — 88 88 87 
3,097,640 Do. do. Deferred Stock|£1 7s. | 58.9 28. 6— 7i 64— 7 61 62 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. 54 5 5 E 34— 4 94— 44 478 
18,833,008 Commercial Cable v" $0018 Ф| .. 165 —175 165 — 175 s.. 
1,741,029 Ро. do. Bterling 500 ) year 4 4 25 Deb. Stock Red Steck 95 — 97 96 — :8 973 964 
16,000 | Ouba Telegraph is = " 19 12-9 c: 44— 54 44- 54 T 
6,000 Do. 10 95 Pret. T S" SON өөө 10:1). & i 1294 — 134 | 124- 133 
12,931 | Direct Spanish Telegraph ... * ses oes 545144 2à— 33 23— 33 
6,000 Do. do. 10 95 Cum. Pret. ... — 502 E. 81— 9% 8$— 9% 
80,0007 Do. do. 44 Deba. - - 50 T TR 99 — 102 £9 — 102 
60,7107] Direct United States Cable 34% | 3195 94— 104 94— 104 
Direct West India Oable, 44 Reg. Deb, within TM 
101,9007 % Ве P oL Red } ii. S 09 108 100 1 | x ш 
4,000,000 | Eastern Telegraph, Ord. Btock dim 160 РА [Stock 7 17 96 120 — 170 120 —130 1243 | 121 
1,930,807 Do. 34 95 Pref. Btock ie a, P300 | >з 2 87 — 90 87 — 89 894 | 88} 
1.492, 2681 Do. 4 % Mort. Deb. Stock Red. Stock * — 107 —111 107 —111 110 108 
300,000 | Eastern Extension, Australasia, and China Telegraph 10/7. 9517 98.17 Dw | B— 38 12 — 13 128 12 
820,000] Do. 4 % Deb. Stock Stock 108 — 113 [108 —113 e ne 
Eastern and South African Telegra h, 4 Mort, Deb. ‚ * 
000,000: Nos. ph 3080 red. 1909 f | 100 | 54% n 
200,000] Do. 4 % Reg. Mt. Debs. (Mauritius 855.) 15, 000 | 25| .. ja 99 —16295 | 99 2 , Ag - 
180,227 | Globe Telegraph and Trust ... $ M 10 | 54% | 54% 8—9 8 — 8i 88 
180,042 Do. do. 6 Ф Pret. ats ve 10 s 2: 124— 134 | 12%-- 33 134 124 
150,000 | Great Northern Telegraph, of Copenhagen вә - 15 Y 25 — 27 25 ~ 27 T ses 
Halifax and Bermuda Osble, 44 95 1st Mort. Debe., 
75,000 within Noa. 1 to 1,200, Red. ) 100 8 yas eA 99 — 103 100 103 T 
17,000 | Indo-European Telegraph... - 10 9 10 Ф [10 % | 37 — 41 87 — 41 41 
100,000 % London Platino-Brasilian Telegraph, 6 y ^ Debs. 100 à i» . 100—104 [100 —1t4 г 
72,680 | Montevideo Telephon:, Limited, Ord., Nos. 1 to 72 080 . ELT ж Р i- ! i- - 
86.495 Do. do. do. 5 % Pref., Nos. 1 to 86, 492 MS e NET » — 1 1 
983,333 | National Telephone, Pref. Stock 100|5%|5&% 15 % | 95 — 99 95 - 99 
200,000 Do Pref. shares S um 38 | 34- 9398 | 31— 38 
1,966,667 Do Def. Stock 100 60 |64 xd| 53 — 57 53 — 57 
12,00 Do. 6 Ф Саш, lst Pref. ... 10 6 Ф 6 16% | 12 — 14 12 — 14 
15,00 Do. 6 Y Cum. 2nd Pref. ... Ж | 10 : 164 |6 25 | 12 — 14 12 — 14 
250,00: Do 5 Y Non-cum. 3rd Pref., 1 to 250,000 55 5 [5 | 4il— 53 41 51 576 5 
2,000,000, Do. 5 Deb. Btock Red. Stock 329% | 34% | 34% | 94 — 97 94 — 97 
500,000; Do. Deb. Btock Red.. À 100 | .. |4% |4% |103 —107 [103 —107 
171,504 | Oriental Telephone id Elec., Nos. 1 to 171, 504, tully paid 115 6 6 14— l; H— ly, 
100, 000% Pacific and European Tel., 4 % Guar. Debs., 1to1,000 .. | 100 | ... abe 4. | 99 —102 99 —102 
11,889 | Reuters va k 815 15 % 7— 8 65 — 74xd 
3,303 Bubmarine Cables Trust 40 Oert ... ба 110 —120 110 —120 
58,000 | United River Plate Telephone А ETT] x 4$— 5} 5 — t 
40,00€ Do. do 6 Ф Oum. pref. Nos m 40, 000 5 0 44— 5 44 — bł 
179,947; Do do. 5 95 Debs. .. iss Stock| .. 103 —106- [103 —1C6 
165,600 | West Africa. Telegraph, 5 Y Debs.. sax 1:200. ә 99 —102 99 —102 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—653, 008 | 24 | .. ‘ — — 
150,0007 Do. do. 4 95 Deks., 1—1,500 gua. 7 Bras. Bub. Tel. IO E. ices vis 99 —102 99 —102 kei 
207,930 | Western 1 Ltd., Nos. 1— 207,930 . i „ 10177917 ^ 114 — 124 |1°'$— 124 1i 
75,0002 Do 5 95 Debs. aud geries, 1906 ... | 100 бө» ies 102 —105 |102 1665 102 
848,7771 Do, do. 4 % Deb. Stock Red. T ai | 100 TR at "s 99 —102 99 —162 10^4 
88,321 | West India and Panama Telegraph .. im 301 95.1 е = i— § p- É e 
84,563 Do. do. do. 6 Ф Oum, Ist Pret. 10! 5. 54- 5i t$ 51 
4,669 | Do. do do 6 % Cum. 2nd Pret. . 10 | 3b — 44 3à — 44 
80.0001 De do do 5 % Debs., Nos. 1 to 1,800 100 | . 201 —104 1101 -1(4 
ELECTRICITY SUPPLY COMPANIES. 
Blackheath and Greenwich Dist. Electric Light, Ord. ... E]. js js — — ese 
Do. 44% 1st Deb. Stock, Prov. Certe. | 100 | ... 88 .. |100 — 104 100 —104 - РЯ 
а аа Elec. Lt. Bup., Ord., 101 to 19,761 5|6%|6% |825| 8$- 94 9 — 94 Я 285 
do. 7 Ф Oum. Pret.... eot e os 83— 9 ге 94 mm 
Chazing Oroa and Btrand iectrioity Bap каз ji 59 9 Y 10%) 9 — 10 9 — 10 94 955, 
Do. do. do. do. TM Сав. Pref. 5 | ase see See — bi 51— 54 55 
Do do. do. 4% Deb. Stock Red. | 100 | ... säs . |105 —107 |105 —107 1062 | ... 
“Chelsea Electricity Supply, sss вав - - 56 „ 511 1495 5 — b — bixd| 538 ee 
Do. do. le Deb. Stock Red. eee eee eee aes 110 —113 108 —111 T 
Oity of London Electric Lighting, 40,001—110,579... | 10 | 4 @ 0 5 | 8— 9 8— 9- 8$ | ·... 
Do. 6 Oum. Pret., 1 to to 40,000 . eee eee 10 6 6 eee 114 — 124 114 — 124 12% TT. 
Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid | ... | ... nee . |188 —128 |128 —138 Ves а 
Do. 44%, 2nd Deb. Stock, Prov. Certs., all paid 100 | .. js .. |103 —106 |103 —106 ons 
ac of Lond. & Brush Prov. Elec. Ltg., Ord. 1 10 | 4 4 4% | 74— 8$ 71— 84 22 
do. do. 6% , 40,001—060,000 | 10 | 6 6 .. 12 — 18 12 — 18 Т 
ро 43 V Deb. Stock, Prov. Certa (all paid) Bd. ... | ... | ... ёз .. 1108 —111 109 —112 111 | 1102 
Edmandson's Oorp., Ord. Shares eee eee eee 5 6 % 7 % see 61— 62 64— 62 68 ove 
Do. do. 6 % Oum. Pref. eee eee TII eee ee ee 54— 6k 53— €4 see ove 
Do. do. 4 95 1st Mort. Deb. Stoc... | 100 | ... RT .. |108 —111 [108 —111 ; eoe 
Kensington and Knightsbridge Electric, Ord.  .. is 5 | 11% | 12% | 10% | 10 — 11 10 — 11 m. 
do. do. 4 % Deb. Btock eos ee eee 101 —104 101 —104 eve 000 
London Electric Bupply Corporation, Limited, Ота  ... 8| ... s aa 11— 12 1j— 12 ses vi 
do. do. do. 6 V Pref. b [III ITI eve 4 — 4$ 4 — 44 "өө [ITI 
Do. do. g7 4% 1st Mt. Db. Stock Rd. eee e ee 95 —100 94 — 99x 963 ose 
4 ortgage Debenture Stock . eee ese eve 111 —115 111 —115 e- eee 
Do. 83% Mort. Deb. Stock Red. ... eo. |Btock| ... 88 ТА 98 —101 98 —101 100% | 994 
Notting Hill Electric Lighting Se - - oe | 1017 7 6 14 — 15 14 — 15 141 | ... 
Bt. James's and Pall Electric Light, Ord. .. sos 5 144% 14% и 144— 154 | 144— 153 154 | 154, 
Do. do. 7 % Pref., 20,081 to 40,080 517 7 7 81— — 888 
Do. do. 83 % Deb. Btock Bed. oe eee eee eee 98 —101 98 — 101 oe oe 
Smithfield Market Elect. Bupply, Ord. [II] ee ee b [I . eee 1Z2— 23 12— 21 eee еее 
Do. 4 ee ee 100 eee [Ir [III 80 — 90 80 — 90 ee eee 
Bouth London Electricity ly, soe 0 eee 5 eee eee eee 3 — 34 22 — 3 eee 
Westminster Blectric Supply, ees cee Vis 5 18 95 110% 10% | 11 — 18 11 — 12 114 | пу 


* Bubject to Founders Shares. 
t Unless өне stated all shares are fully paid. 


t Quotations on Liverpool 8tock Exchange. 


ividends marked § are for а year, consisting of the latter part of one year and the first part of the next. 


| Dividends paid in deferred share warrants, profits being used as capital. 
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SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present 


Issus. NAMB, or 
i 
20,000 | British Aluminium 7 Ф Cum. Pref. . ae 1: 42 d 
800,0007 Do. do. 5% 1st Mort. Deb. Btock Red Stock » | S 
62,074 | British Electric Traction 8 - l 8 % 9 E 9 v 134 144 | 134— 14 | щш 4 
90,000 Do. do 69 Oum. Frei. 10 — | 12à- 13 | 124-13 i А 
600,0007 Do. do. 5 95 Perpetual Debenture Stock ... |Btock 124 —127  |124 —127 |1% 14 
70,000 | British Insulated Wire Ord. ... UK ^ duc dw 9 5 | 20 0 % 15 5 % 10 0% 74— 83 | S Ll. 
70,000 | Do. do. 6 Oum. Prei. 5 5- 6 | 5)- 6 | de 
50,000 |4 Browett, Lindley & Co. (1899), Ord. “ts £1 13s. to 15s. | 13s. to 15. | a 
50, 000 1 6 95 Cum. Pret. ... nod X 16/6 to 17/0 |16/6 to 1700 
105 ,791 Brush Elecl. Enging., rd., 1 to 105,731 ... T^ eia 2 i— 14 i38 1.1. 
150,000 Do. do. Моро. 6 & Pref. ... ias se 2 1$- 2} | E WC 7 
125, 0602 Do. do. 44 b. Stock е „Stock 101 —104 101 104 T ae 
125, ,0001 Do. do. 44 pe . Ind Deb. Stock „Stock 95 —100 95 -100 cd ag 
30, 000 | Callender's Cable Construction , Nos. 1—30,000 5 A Mash cl 
40, 000 Do. do. 5 Y Cum. Pref. ace eee 5 53 (i £3 – aL 
90,0001 Do. do. 44 95 1st Mort. Deb. Stock Red ... Stock 111 115 |111 —115 = 
1 ‚969, 800 | Central London Railway, Stock i vin Stock 95/104 107 104 —107 | 106} 1 
440,100 Do. do. 4% Pret. Stock М Stock 103 -108 |108 —106 |. |- 
440,100 Do. do. Def. d. „~ cee Stock 100 — 103 100 —103 Nt. 
855,000 | City and Beuth London Railway  ... T ess Stock 71 — 74 71 — 74 Pra 
54,000 Crompton & Oo., Nos. 1 to 54,0000 3 3— 33 3— 3 | Ё 
поно 0 ^ Оазе eee из неде аз 7 
99,261 | Edison & Bwan Utd. El. Lgt., ' A" shares, £3 pd. 1 to 99,261 5 i- Beso 
17,139 Do. do. do. "A" Shares, 01—017,139  ... 5 14- 23 14- 24 m 
844,023: Ро. do. do. 4 % Deb. Stock Red ... | 100 75 — 80 75 — 80 » 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. кр 100 82 — 87 82 — 87 — ОЕ 
112, 100 | Electric Construction, 1 to 112,100 ... өө» 2 1- 14 Il d lu 
31,390 Do. do. 7 % Cum. Pref., 1 to 31 ‚390... oe 24— 3 24— 3 - 
182, 500 Ро. до. 4 % Регр. 1st Mort. Deb. Stock one $9 —102 97 —101 “ 
18,000 General Elec. Co. (1900) 5 Y Cum. Pref. ... eas 10 — 103 |10— 10 | m |. 
150,000 Do. do. 4 % Mort. Deb. ... ove eee 98 — 101 98 —101 8 
35,000 | Henley's (W. 9 Telegraph Works, Ord. ... i ede 164— 17} | let 
35,000 Do. do. 44 Y Pref. ... A — 54— 6 4 
50,0002; Do. a do, 44 Mort. Deb. Btock... 111 —115 111 —15 ab A 
50,000 | India-Rabber, Gutta-Percha and Telegraph ip oa - 21 - 22 21 — 22 214| 1} 
800,0007 Do. do. do. 4 % 1st Mort. Deb. < 99 —102 99 —102 10 
87,500 Liverpool Overhead Railway, Ord. .. ses - 4H |4H- 41-4 
10, '000 T. Do. do. Pref., £10 paid со T 104 — 11 104- 11 ie үе 
7) 500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 >... is өз 154 - 1 154— 164 | ~ |. 
$Rosling, Appleby & Fynn 6 Cum. Pref. .. ace ee T 6 % 19/0 to 20/0 | ... — . — 
37,350 | Telegraph Bier iow and Maintenance ... ee 15 174% 20 `% 94 - 37 34 — 37 $5 
150, 0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ө es .. |263 -106 103 —106 "y = 
25, 000 | Telegraph ee Ord. Nos. 1 to 25,000 ... © 5 | 12 12 [4 94 — 104 91— 164 | | - 
20,000 Do. 5 Y Om. Prt. Nos. 1 to 20,000.. 5 54— м— 6 om | 
0% 5 Га 5 % ж 93 — 96 | 9 | 9j 


540, ubi Waterloo and City 5 Ord. Stock * es 


+ Quotations op Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. 


: LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated hone Construction and Maintenance, 7,—,%. Oldham, Ashton, and ае Electrio (210 pd. ], Ord., 144—15 
Майота! Electric Wiring, —1. Do. 0 рещ pa. ), 199—106, 


From Birmingham Share List. 


Bank rate of niet S per cent mi ci Д 6th. 1902). 


MARKET QUOTATIONS, Wednesday, June 18th. 


{ From Manchester Share List. 


This week. Last week. Ino. or Dec. 


— ———— —ön и öͤ.!.t.— — ———— 


CHEMICALS, &c. 


a Acid, Hydrochloric .. .. per owt. 5J 5J- g Copper Sheet - per ton £69 £e | ы 
8 trio ќа per сті. 29J- Eb per ton £69 189 
а „ Oxalic ° per сті. 82/- в 10 "Eleotrolytio) Bars per ton £68 w | + 
а „  Bulphuric e per owt. 5/6 6/6 6 а " por ton £75 £75 < 
а о Bal .. so. ос petews. 49/. 49J- e. а per ton £68 #0 " 
— uriate (crystal) .. per ton £88 10 £88 10 А 6 ь " Н.О. Wire per Ib. Bd. [ . 
.. рег ton £80 #80 f Ebonite Rod А = „ per lb. 8/- LA ч 
й Bleac m. powder se e+ рег ton £1 £1 EDU Bheet «+ per lb. bi. Ы- е 
е Som e of * „„ per ton £15 £15 п German Silver Wire ow ww DUM L5 U6 я 
„„ рег ton £18 £18 h Gutta-percha fine . i ou DOE 8 * = 
в — (90 * co o pergal. 1i- 1i- h India-rubber, Para Ü ы-н per ib. 211; 2/114 to % 
а „ (60 fos ee .. per gal. 6/6 5/6 í Iron, Charcoal Sheets .. per ton £18 #18 "T^ 
a ODE Bulphate ә es per ton £19 £19 „ Pig (Cleveland warrants) . per ton 49,8 49/9 | 
a | Nitrate per ton £94 £94 6 „ Fo according to sise рег ton #11 | From fll! - 
8 „ White B per ton £81 £81- 4 Scrap, heavy M .. per ton 47/6 to 50/- | 41/690 0- ~ 
a dia. 3 s per pe -— 10 £91 10 é , Wire, galvanised No.6 .. per ton 5 1 Р £915 d 
a Me p T r g& 9/6 
а Naphtha, Bolvent (90% at 160°). Per gal. 5/6 6/8 о Lead, English Ingot . рег юв {у} , 
aP » Bichromate, «+ per lb, Bd. Bà. Sheet - per ton £1 £18 е 
a -j ustic (75 . per ton £24 £924 "Мар ааш Wire No. 28 per lb. ЕЛ 8— ч 
- » Bisulphate . per ton £85 £85 Mercury .. perbot| £815 £ 15 " 
.. per owt, 110j- 110/- 4 Mica (in original cases), small . per lb. | 84, зо 98. | 3d. to M. “ 
а Bulphate of "Magnesia .. .. per ton £4 10 £4 10 d n 10 " medium per lb, | 1/9 to 2/9 | юй m 
a Bulphur, Sublimed Flowers . per ton £6 5 £6 5 „ large .. per Ib. 8/8 зо 7/8 | 88390138 | ^ 
: и M "T . per ton £5 10 £5 10 p Phosphor Bronze, plain — per Ib. |11àd. to 1/2 Id. 12 pr 
per ton £6 £5 е rolled bars & per lb, | I/ 0 1% |l- ё -~ 
a a Boda, — (white 10 96) e+ рег ton £10 15 £10 15 " " A per lb. | From 1/23 | From 13| ~ 
e. n в .. рег ton £8 £8 o Platinum es peroz| £41 “1 » 
a de, ot .. per lb 244. Ad. f — Bronze me ve per ib. L2 юш. а er 
Btee Magnet, fee n to desc'p'n per m p 
METALS. &c. " " өө £58 {5 "T 
b Aluminium Ingots, in ton lots per ton 4148 £148 етв block .. + о co рег m. 
b " Ww = ton lots per ton & n Ê ee ee „ per 
b Bheet, in ton lote — £191 = „ wire, Nos. 1 to 1 .. рег 
p Babbitt's metal ingots... ton | £40 to 410) £40 to £1t0 p tri — 
e Brass (rolled metal 2 to 12”) basis — Ib, А 63d. u Ant" e .. per 
e ed) .. e+ per lb, А d. j Yarns, 2/108 Grey Cotton, on ep'la per 
в " ! solid drawn) ee per lb, d. 7 . . Flar .. рег 
e и Wire basis — .. . per Ib. 7d. id. j и Bolyiülbs Russian  .. per 
« Copper Tubes (brased) .. per lb, вза. а, j »„ 10 tbs, Russian, single .. per Ib 
0 a „n (solid drawn) .. per lb, ^ 9d. і и 180 lbs, Jute rove .. 
e Copper Bars (best selected) .. рег ton £69 £69 Zino, Ant, (Vielle Montagne vnd. per 
a Messrs. G. Boor & Co. f India-Rubber, G.-P. and Teleg. Works 


Quotations Е 


b The British Aluminium Со., Ltd. 
с Messrs. Thos. Bolton & Sons, 


supplied "a Messrs. F. Wiggins & Sons. 


e Messrs. Frederick Smith & Co, 


Quotations 
supplied by 


Ў 


Messrs, James & Shaks . [Со., Ltd 
Messrs. Edward aad & 

í Messrs. Bolling & Lowe. 

j Messrs, Walter H. Hindley & Co. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


BOME NOTES ON POLYPHASE MACHINERY. 
By A. C. TRORBALL. 
(Paper read at Manchester, March 25th, 1902.) 


(Concluded from page 998.) 


THE general arrangement of the latter motor is shown in fig. 20 
from which the arrangement of the (liquid) starting resistance can 
also be seen ; this latter is ipterlocked with the brush-gear in such 
a manner that when the resistance is all out, the motor thus being 
at full speed, a few more turns ot the resistance handle causes 
the rings to be short-circuited by an internal clutch, and the 
brushes to be raised, as previously described. 

From the test curves given in fig. 19, and from the data of the two 
motors in question, a comparison of the two motors can be readily 
made, as set forth in the table below :— 


(78 x 29) in. (92 х 17˙4) in. 
. 


Tbe above table shows at a ее that not only is the 21- No 
motor lighter and cheaper when considered оп the sams basis of 
output and speed, but it is far and away a better motor; its power 
factor, efficiency, slip, and overload capacity are all far superior to 
the 4?-cycle motor. These differences are not due to the fact that 
the low-frequency motor is much the larger—this would make but 
little difference. The differences are almost entirely due to the 
abnormal number of poles necessary with the 42-motor, in order to 
bring down its speed to the value required by the pump; this 
motor has 24 stator poles, while the 21-motor has only 8 poles. 
The result is a heavy stator core of large diameter, relatively large 


Net over-all dimensions (D » р). 


Normal rating of motor. | 350 n.n.P 115 K. M. p. 

No load speed | 315 210 
Frequency 21 42 
Terminal pressure... | 500 250 
Full load current per phase... | 373 289 

A efficiency . | 90 95 87 % 

" power factor -— | 90 95 79 95 

s slip... | 15 9, 3% 

Maximum load before falling out of 
step (в н.р.) | 850 230 
Net weight of motor (lbs.) jm i 19,400 14,150 
A 


2 
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Fia. 20.—THREr-lHaAsE INDUCTION MOTOR WITH STARTING GEAR FOR DIRECT COUPLING TO A Hick SPEED PUMP. 
265 r.p.m.; 250 volts, 42 cycles, 24 poles. 


iron loss, considerable leakage from pole to pole along the air-gap, 

and a considerable lower saturation of the teeth than is desirable in 

such a motor. For these reasons three-phase pumping and similar 

plants, ia which slow speeds for the fhotors are essential, should be 

55 s whenever possible, on the basis of a low frequency such as 
cycles 


The 115-н.н.р. 42-motor referred to above has the following data 
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Fic. 21.—SrcTION THROUGH STATOR AND ROTOR or 350-B. E. P. 
THREE-PHasE INDUCTION Motor. (Kolben & Co, Ltd.) 
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65 B. H. P.; 
(Built by Kolben & Co, Ltd.) 
Diameter of conductor, bare 0˙454 in. 
5 insulated . 059 „ 


Nature of winding Star connected bar. 


relative to the design :— 


SCHEDULE V.—Three-phase Induction Motor of 115 B. H. P. 
(See figs. 195 aid 20.) 


Stator :— 

Diameter of bore 
Total number of slots.. 
Number of conductors i in scries per slot 


Rotor : — 

Finished diameter .. 72:882 in. 
Tota! number of slots .. 480 
Total number of conductors par alot... 1 


Dimensions of conductor, bare 


Ы uj 


Nature of winding 


insulated ... 


.. (083 x 0 236) in. 
... (O 91 x 0335) in. 
Star connected bar. 


i xz A fully dimensioned section of the stator and rotor cores and 
windings of the 350 B... 8-pole motor is given in fig. 21, from 
2 which all the necessary constructional data can be obtained. 
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AUTOMATIC RELAY TRANSLATION FOR LONG 
SUBMARINE CABLES. 


By 8. G. Brown. 
(Paper read in London, May 1st, 1902.) 


(Concluded from page 999.) 


In place of the iinterpolator, an automatic perforator ” (see Plate 
3) may be employed. The automatic perforator is соп- 
structed very much like the interpolator, with this difference, that 


FiG. 4. 


in place of two there are three clutches adapted to operate punches, 
by means of cams, for perforating the signals on a paper tape, such 
as is employed when using the. automatic transmitter. To prevent 
waste of paper, a stopping device is brought into action after the 
machine has fed out, say, 5 in. of blank strip—this after the last 


On the other hand, Slip P shows signals recorded by a direct 
writer worked off local circuit with the interpolator. Here we have 


all the signals clearly recorded. Such a record was received from а 


relay over a cable of 2:8 K R, simplex working, at 110 letters per 
minute under actual traffic conditions. 


TN ^^ 
JJ 8 . 
В „ә — * AM м” e [^ » d C i d Ра ay x 
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Fra. 5. 


In fig. 5, Slips 4 and P show records of signals received on the 
drum cable relay apparatus, worked from a duplexed cable of 
28 K R at 150 letters per minute; the sending battery was 
60 volte The were translated by the relay apparatus 
through an artificial line of 3:5 K R, the signals being written by 
& siphon recorder. 

Slip A shows signals as received on the siphon recorder when an 
automatic transmitter was used at the originating station; the 
message was sent on from the relay by a “curb” interpolator. 


PLATE 3. —AUTOMATIC PERFOBATOR. 


signal has been received. The perforator reproduces оп punched tape 
a facsimile of the message on the punched tape used at the originat- 
ing station, and the copy is immediately available for sending on 
by the usual automatic transmitter. By the use of this auto- 
perforator it is possible for a single short cable to feed two long 
ones, or vice versá, with a minimum of delay. 

In order that slight failures in the relay apparatus may be 
instantly seen, it is necessary to have two local registers at the 
transmitting station, one showing the drum and tongue contacts, 
the other the signals actually sent into the second cable. The 
register for showing the drum and tongue contacts of the cable relay 
has been found to be most valuable and efficient, and automatic trans- 
lation cannot very well be maintained without it, for it gives a 
record of what takes place in the most delicate part of the apparatus 
undisguised by defects of the Post Office relays, or the defects and 
corrective effects of the interpolator. 

Such a record is seen in Slip 4 of fig. 4. These signals were 
recorded by a direct writer, worked straight off the drum cable 
relay. It shows the quality of the contact, and gives an outline of 
the signals as they arrange themselves on the drum when everything 
is in correct adjustment. By observing such a record, the relay 
may be kept in adjustment and faults in transmission easily 
detected. 

Slip 4 is a record of signals received from a cable relay direct at 
140 letters per minute over a duplexed cable of 3:2 K Runder actual 
traffic conditions. It will be ebserved that there are no “ beats " on 
the signals when the same follow each other on the same side of 
the line, the tongue of the relay having held over in these cases 
without breaking contact. 


Slip B shows signals as received when a couple of sounders were 
joined up like a hand-key, to be worked by the relay in place of 
the interpolator. Slip C shows'signals transmitted under similar 


Fia. 6.—(See plate 4.) 


conditions as Slip B, but a hand-key was used in place of the auto- 
matic transmitter at the originating station. | 
Having finished the description of the cable irelay translation 
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apparatus, I wish now to describe briefly the “ magnifying relay," a 
relay that was the forerunner of the “drum cable relay." I invented 
the “ ifying relay” in the year 1898. It is not at present 
employed on any of the cables, but I know no reason why it should 
not be of great use to the cable companies in the future. 

As shown in fig. 6, the instrument coneists of & ent magnet, 
or direct-current electro-magnet 4, and of an alternating electro- 
magnet B. In the field of the magnet a is s ded a “recorder” 
coil a, say, of abou t 500 ohms resistance; in the field of the alter- 
nating-current magnet в is suspended 
another and similar recorder coil 3. 
The suspended coils a and 5 are coupled 
together by silk fibres, as is shown in the 
dra . The arrival current from the 
cable o flows through the coil ato the earth- 
plate m, causing the coil to move, and as 
the suspended coil ö is joined to it by the 
fibres, ò will follow the motion of a. а 
is an electric battery. w із а current re- 
verser that turns the direct current from a 
into an alternating one. н is a condenser 
of suitable capacity, placed in the circuit 
so as to neutralise the self-induction, and 
stop sparking at the current reverser w. 

If w is revolved at а proper speed, the 
magnetic lines of force will be moving in 
and out of the iron of the magnet 5, say, 
at a periodicity of 100 ~, threading through 
the suspended coil ö, when it із at all 
moved out of its normal or neutral position, 
and iinducing a voltage proportional to the 
angle, or more correctly, perhaps, to the 
sine of the angle of deflection. By these 
means energy may be generated in the coil 
5, which may be hundreds of times greater 
than that employed to move the coil, this 
greater energy increasing and diminishing 
in exact proportion to the rise and fall of 
the controlling ctrrent. I should compare 
this action, if I may be allowed the license, 
to a driver directing the energies of a 
horse by a pair of reins. B іза rectifier re- 
volving on the same shaft as the current re- 
verser, so as to turn the alternating current 
induced in the suspended ooil b into a 
direct or unidirectional current, in order 
that it may operate a “siphon recorder,” 
“ direct-writing recorder,” or any other 
suitable instrument, as the case may be, the 
instrament being placed in circuit with the 
lead 8 8. 

If the circuit of the coil b, that hangs in 
the alternating-current field, possesses only 
resistance, the induced current will produce 
no disturbance on the period of the coils, 
or on the sensitiveness of the suspension. 

To explain this, in fig. 7 I have drawn theoretical diagrams repre- 
senting sine wave curves. 1 is the curve of magnetic induction, 
A the curve of induced volts, which is, as is well known, at right 
angles to the curve of magnetic induction, and B is the current 
curve, which flowing in a circuit of plain resistance, would be 
exactly in phase with the induced volte. "This be 80, the 
amperes, as a whole, will produce no reaction on the alternating 


Fic. 7. 


field a 1 e, because, as'is seen, the portion a b c is exactly equal to, 
, and neutralised by, the portion c de. But it is otherwise, 
if there is capacity, because then the amperes will be accelerated, 
this acceleration being due to two E. M. F.s impressed on the 
circuit, one due to the moving magnetic lines, and the other to the 
voltage stored up in the condenser, the portion a b c being less 
than that part of the curve cd e, the difference acting on the 
magnetism so as to cause the coil ò to move out of the field. If 
there is inductance, the contrary action will take place, in which 
case, the part ab c greater than the c d e, the coil will 
then endeavour to remain in the field opposing the action to move 
t out. 
Capacity has the same effect as slackening the control of the 
suspensions, increasing the period of the coils and making the 


instrument more sensitive, while induction stiffens up the coil 
reducing the period. This being so, a ready means for adjustment 
is provided for by plugging in induction or capacity, the control 
over the coils may be instantly increased or lowered, and this is so, 
whatever may have been the initial mechanical control, within 
reason. 

I have arranged the instrument, on some occasions, to work with 
only one suspended coil, combining the alternating and direct 
currents on one field magnet, the current from the cable passing 


¢ 


Prats 4.—MaGniryina RELAY. 


through a choking coil before flowing round the suspended coil. 


The choking coil stops the induced alternating current from flowing 
into the cable, while the current from the cable is blocked, say, by з 
condenser, from flowing past the rectifier and wasting its energy in 
the local circuit. Such a single-coil instrument acts as well asa 
double-coil one, but I do not know if it possesses any special advan- 
tage except on the score of mechanical simplicity. 

On trial with the magnifying relay over an artificial cable, I have 
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obtained some rather interesting resulte. For instance, the Slip 4 
in fig. 8 shows signals written by a siphon recorder, worked by a 
" magnifying relay." The “magnifying relay " acta as a receiver at 
the end of an artificial line of 7,000 ohms resistance and 310 
microfarads capacity. An automatic “curb” transmitter was used 
as sender, the speed being 150 letters per minute, the sending 
battery having a potential of only 3 volts. Slip В shows the 
signals received under identical conditions, but with the. magni- 
fying relay " cut out of circuit, the siphon recorder acting as 
receiver direct. Again, the Slip C shows signals written by a 
siphon recorder worked offa “ ifying relay," while Blip ' 

shows the signals as received by the siphon recorder direct, tha 
relay being cut out of circuit. The currents were trans- 
mitted by an automatic "curb" transmitter at 185 letters per 


a 17 
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minute, with a sending battery of 50 volts, the KR of the line 
being 3*6. 

Slip к shows signals received at a fairly high speed, the siphon 
recorder being worked off the induced currents of the magnifying 
relay," as in slips a and c; the artificial line had a retardation of 
36 KR, the automatic “curb” transmitter was sending with a 
battery of 42 volte, the speed of signalling was at the rate of 280 
letters per minute. 

When signals at a moderate speed were being received on the 
particular magnifying relay used in these experiments, it was 
difficult to detect by the eye any motion whatever in either of the 
suspended coils when observed through а strong magnifying glass. 
Though small in amplitude, it is certain that the motion occurred 
from the fact that the currents induced thereby were sufficient to 
cause large and very visible movements in the signalling coil of the 
siphon recorder. 

The “ magnifying relay seems to possess three main points of 
advantage for cable working :— 

1. It may be used to work the siphon recorder with the signals of 
the same size, and at the same speed as at present, but with greatly 
reduced sending battery power. 

2. It may be used to work the siphon recorder with the signals of 
the same size, the same definition, and the same sending battery as 
at present, but at a greater speed. 

3. I believe it may be used to work over a cable under the same 
conditions as regards speed and battery power as at present, but 
the signals may be written by a “direct writing recorder” in place 
of the present “siphon recorder.” 

Now I should like to suggest a use for this instrament or part of 
the instrument for electrical engineers other than telegraph men. 
Referring again to fig. 7, and considering only that part marked 
Bb: If the winding round the magnet is supplied with an alter- 
nating current, say, of sine wave form, we have seen that if induc- 
tion or capacity is introduced in the circuit of b, the rectifier being 
dispensed with, the current flowing in the circuit will be put out 
of phase with the induced volts, and a mechanical reaction takes 
place between the coil b, and the magnet в, the coil tending to 
move one way for induction, and in the opposite way for capacity, 
b being supposed suspended in such a manner as to cut some of the 
moving magnetic lines, its motion being studied by means of a 
mirror reflecting a spot of light on to a scale. 

A complex circuit could be tested and compared with a standard, 
the deflection showing the resultant capacity or induction; or, 
perhaps, the capacity, say, of such a thing as a coherer, could be 
found out by this means. I believe that such a reaction galvano- 
meter could be worked up to measure capacity and induction in 
the same way as an ordinary galvanometer measures resistance. 

Messrs. H. A. Taylor and A. L. Dearlove, both of the firm of 
Messrs. Clarke, Forde & Taylor, pointed out this line of investiga- 
tion to me. They gave the convenience and necessary encourage- 
ment, and have done all in their power to help me in every pos- 
Bible way, and I wish to acknowledge my deep indebtedness to 
them. 


M. HOSPITALIER'S ONDOGRAPH. 


(Concluded from page 971.) 


IN the apparatus intended to trace the curve of instan- 
taneous power, instead of the permanent magnet measuring 
apparatus, a Thomson meter is used, mounted as a wattmeter ; 
the axis is submitted to the action of two spiral springs 
which bring the current to the movable coil, thus dispensing 
with the brushes. The main current traverses. the fixed 
coils, and the movable coil of fine wire is connected in shunt 
once each period and for a very short time by means of the 
commutator and the brushes, with the difference of potential 
defining the power to be measured. For this purpose the 
rotating commutator consists of an ebonite cylinder in which 
is inlaid, parallel to the axis, a simple band of brass of con- 
venient width. Under the influence of the successive im- 
pulses, which the coil receives, by the inter-action of the 
intermittent currents which traverse it, and of the main 
alternating current, the bobbin makes with its position of 
equilibrium an angle proportional to the power at each 
instant of the period defined by the position of the commu- 
tator, and affects directly or indirectly the pen of the regis- 
tering apparatus. This proportion results from the fact that 
the angle described by the movable bobbin about its position 
of equilibrium never exceeds 10 to 12° each side of zero ; 
under these conditions the drum winding of the wattmeter 
can be considered as not having undergone any sensible dis- 
placement with regard to the fixed coils. 

The aluminium disc of the meter serves to give to the 
system the inertia and damping neceesary to the normal 
working of the apparatus. This normal working corre- 
sponds to the critical damping on the one hand, and on the 
other hand to а duration of oscillation comprised between 


the period of the phenomenon to be registered, and the 
duration of the registration of one period. 

The ondograph, as it is and as represented by fig. 9, 
which appeared in our last issue, is intended to trace 
a complete period by using 1,000 actual periods. 
The registering cylinder inscribes exactly three periods, 
the fourth superposes itself on the first and the fifth 
on the second, &c.; the superposition of the curves is 
a certain indication of the good working of the apparatus, 
apart from deviations resulting from a change in the rate of 
running supervening between the 3,000 periods which 
separate two successive passages of the same generating line 
of the registering cylinder under the pen. 

The curves can also be traced on a strip extended to a 
length of several metres. For convenience it is sufficient to 
attach the extremity of a roll of paper on the registering 
cylinder and to let it roll itself on the cylinder while holding 
it by a weak brake. With the actual apparatus and with a 
frequency of 40 periods per second, a complete curve 
occupies a length of 96 mm., and is recorded in 25 seconds. 
A strip 6 m. in length then will contain 60 periods and 
records for a period of 25 minutes, which is usually quite 
sufficient. The apparatus is equally suitable for the study 
of rectified or continuous currents. It is sufficient for that 
to substitute for the synchronous motor a direct drive by 


establishing an invariable mechanical connection between 


the shaft of the machine to be studied and the ondograph. 
The apparatus has been designed with a view to making its 
construction easy and rapid. 

In designing the ondograph—or, for purists, the kymato- 
graph—the author intended to fill a purely industrial and 
educational want. The apparatus is strong, relatively 
moderate in price, easily managed, more exact than the 
method of points, less delicate and more rapid than the 
oscillograph or rheograph, without, however, pretending to 
the degree of precision attained by those machines. 

The ondograph will, above all, be useful to manufacturers 
of dynamos, motors, and transformers for central stations 
with alternating current; to manufacturers of high pres- 
sure cables, who must be interested to know the form of the 
alternating currents to which their cables are subjected ; to 
industrial schools and research laboratories, and to educa- 
tional laboratories, for which it would at once render visible 
facts, of which the explanation is often so difficult and 
laborious. The author has already shown for the benefit of 
the Ecole de Physique et de Chimie Industrielle, at Paris, a 
great number of curves. 


NOTE. 


Forerunners.—The application of the method of succes- 
sive points to the study of alternators із due to M. Joubert.“ 
The condenser was applied by the author in 1885 to the 
study of M. Anatole Gerard's dynamos with rectified 
current. ` 

On March 20th, 1891, at the session of the Sté, Francaise 
de Physique, M. G. Weiss said that he was using an appa- 
ratus to define by points, or in a continuous manner the 
form of the wave of a dynamo, but he did not describe the 
apparatus. M. P. Janet announced at the same séance that 
he was undertaking researches of the same kind, but without 
describing any device. 

M. Blondel has claimed the invention of a registering 
apparatus which traces curves well, but these curves are 
recorded photographically, and not direct, in ink, on a 
registering cylinder. Further, the brushes are movable, 
while ours are stationary, and the apparatus requires as 
many distinct galvanometers as curves to be registered, 
whiie the author uses only one registering apparatus for all 
the curves. M. Blondel’s apparatus] ig driven direct by the 
generating dynamo, while the ondograph is actuated by a 
synchronous motor, which allows of being rapidly introduced 
at any point of the circuit, and of dispensing with the clock- 
work movement controlling the stroboscopic device. 


J. Joubert. “Studies on Electro-Magnetic Machines" Anu. 
dc l'Ecole Normale Evpéricure, Vol. x., p. 131. 1881. | 

1 E. Hospitalier. “ Periodic Current Machines and their 
Measurement."  Z'Electricien, December 19th, 1885. 

t A. Blondel, * On the Determination of the Periodic Curves of 
Alternating Currents and their Photographic Record,” La Liane fe 
Electrique, Vol. xli., pp. 401 and 507, 1891. 
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In M. Drexler's apparatus* the slip is obtained by an 
asynchronous motor, and the record is obtained by sparks. The 
slip of an asynchronous motor is too variable and too great 
to be usefully employed for direct stroboscopic recording, and 
the device does not allow of the exact junction of succes- 
sively traced curves, since the slip is not kinematically con- 
nected with the rotation of the registering cylinder. 

M. A. Laws f replaces the asynchronous motor by a syn- 


the patent specification being the inventor's own description. 
Apart from the commercial side of the inventions, the 
specifications are most interesting to the electro-chemist, 
metallurgist, and the manufacturer of electromobiles. 

In speaking of the Edison battery, there is some con- 
fusion as to which battery is meant. Mr. Edison has taken 
out four patents in 1900 and 1901, and I give below a 
brief analysis of them :— 


THE EpIson STORAGE BATTERY PATENTS. 


Elements. 
Date 
and | 
number Positive plate | Electrolyte. 


(depolariser). 


Nickel or metal plated 


November 20, 1900, 


— See 


— — — — — — ———— 


| Alkaline' solution. | Nickel, or metal 


| 


| 
\ 


No. 20,960. with nickel, for sup- Ten per cent. 
porting plate with | solution of pure 
| pockets containing | водіс hydroxide. 
blocks of finely 
divided copper. | 
February 5, 1901, | Perforated sheets of Twenty-five рег | 
No. 2,490. | thin nickel to form a | cent. solution of 
' container with oxide.  potassichydroxide | 
of nickel inside (or ір water. 


May 21, 1901, No. 
10,505. 


No. 20,072. 


oxide of cobalt) mixed 
with flake graphite 
7 to 3 


` Sheet steel frame or plate 


holding pockets made 
of thin sheet steel, 
perforated, corrugated 
and nickel plated, con- 
taining non-colloidal 


nickel oxide mixed : 


with flake graphite. 


Sheet steel frames or 


plates holding perfo- 
rated steel pockets all 
nickel plated, contain- 
ing nickel hydroxide 
(or cobalt hydroxide, 


Alkaline solution. 


a 


25 per cent. solution 


caustic soda, to 
which zinc has 


been added until | 


it is nearly satu- 
rated. 


or copper oxide) mixed 


October 8, 1901, | 
| 
| 
| 
| 
| with flake graphite. 


| 


chronous motor, and gives a slight angular retardation to 
the brushes, making them turn by a gearing arrangement ; 
the recording is again done photographically. The only 
apparatus tracing an alternating current curve direct on a 
registering cylinder is that of Prof. Н. L. Callendar.{ The 
apparatus is based on the principle of the potentiometer and 
of registering by relay and servo-motor well known to the 
author. The cylinder is actuated by a clockwork move- 
ment, and the record of a curve is made in one hour, while 
the author obtains the same record in between 10 and 
30 seconds. 

The ondograph is distinguished from its predecessors by 
the fact that it traces a continuous curve direct on register- 
ing paper, without photography, without a clockwork move- 
ment, without relay, without making the brushes turn, and 
without using the slip, necessarily variable, of an asyn- 
chronous motor working on no load. 

E. H. 


THE EDISON STORAGE BATTERY. 
By HENRY F. JOEL, A.M.I.C.E. 


AN examination of the patents and claims for “ reversible 
galvanic cells,” taken out by Mr. Edison in the United 
Kingdom, will, perhaps, afford the most reliable data for 
estimating the value of the improvements he has made, 


* F. Drexler, “On a New Method for the Self-acting Record of 
Alternating Current Curves," Zeitschrift für Electrotechnik, No. 8, 
1896. 

1 A. Laws, “Alternating Current Wave Recorder,” 
Electrician, February 23rd, 1901. 

i Hugh L. Callendar, “ An Alternating Cycle-Curve Recorder,” 

Electrician, August Sth, 1898. 


Western 


| 


holes, coated with | 


zinc during pro- 


E. M. F | MAL DUIS | 
| Volts per 1 lb. of | Notes 
Negative plate. cu Ба | 
| | | 
— к | "TET 
'44 — Also made into a 
plated with “агу battery by 
nickel, for sup- | placing sheets of 
porting plate with | . asbestos between 
pockets contain- | ' the plates. 
ing finely divided | | 
cadmium. | | | i 
Perforated sheets of | 1 to 1:38 14  ' Stated to be 1 to 
thin nickel to 1:5 volts by Dr. 
form a container Kennelly. 
with ferrous 
oxide inside. 
| | | 
Sheet steel frame 1 t-to 14 12 Stated to give 1 H.P.- 
or plate holding : _ hour for 53 lbs. of 
pockets made of battery. Each cell 
thin sheet steel, | 12in. high, 6 in. 
perforated, corru- long, 4 in. wide. 
gated and nickel | | 21 cell weigh 
plated, contain- | | 332 lbs., ie., 158 
ing ferrous oxide lbs. each cell. Car 
mixed with flake \ run 62 miles. Jide 
graphite. | daily press. 
Magnesium conduct- | 75 to 1 — Volts uncertain. 
ing and support- | With copper oxide 
ing plate perfo- forms Edison- 
rated with fine Lalande couple, 


| but reversible. 


cess of charging. 


It is evident from this analysis that Edison sticks very 
closely to his first love, the Edison-Lalande battery, and 
generally the new batteries ring the changes on that iron- 
copper and zinc battery known as “the Alkaline Zincate 
genus.“ 

The disadvantages that are at once apparent on examin- 
ing the table are :—the low electromotive forces, necessitating 
double the number of cells that a lead-lead battery requires, 
the use of caustic soda, the comparatively expensive elements 
and the complex and expensive mechanical construction ; 
on the other hand, the advantages claimed for the nickel- 
iron battery, such as great durability and long life—it 
is stated there is no, or very little, waste in the elements 
during charge and discharge—little or no action on 
the metal containing cells and connections, which are there- 
fore more reliable, and the great output of this form. of 
battery for its light weight :—all make it worth the serious 
attention of those interested in the future of electric 
vehicles. 

To go more fully into the details, in his Patent No. 
20,960, 1900, Edison states that he is aware that copper 
oxide was used as a depolariser, but owing to the production 
of a copper salt, which caused local deteriorating action with 
the zinc, it was necessary to use porous pots; but these were 
not successful, and, as a consequence, copper oxide as a 
depolariser has never remained in commercial use. He has 
discovered that when the copper is specially made, and used 
in a very finely divided form, the production of the soluble 
salt is entirely overcome, “ since the effect of the current is 
to make anhydrous and insoluble in alkaline liquid any 
copper oxide which may be formed." 

Preferably, the finely divided copper is obtained by 
reducing fine carbonate of copper by hydrogen. This is 
made into thin blocks to fit into the pockets of the plates, 
and these are then subjected, in a closed chamber, to a tem- 
perature not to exceed 260° C., for six to seven hours, until 
the copper is converted into the black oxide (CuO). They 
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are then reduced electrically to metallic copper, and then 
again re-oxidised on charging by the current until they are 
converted into the red oxide (Cu, O). 

The finely divided cadmium is preferably obtained by an 
electro-deposition process, a very thin platina wire being 
used as the cathode, a plate of metallic cadmium as the 
anode, and a weak solution of sulphate of cadmium as the 
electrolyte. 

Edison states :—'* The voltage of my improved battery is 
44 volta. Its internal resistance is extraordinarily small. 
Farthermore, exhaustive tests which have been made have 


FIG 2. 


demonstrated that there is practically no deterioration, since 
neither nickel, cadmium, nor copper, nor their anhydrous 
first oxides are soluble in the alkaline liquid, while there is 
no local action between the metallic cadmium and nickel, as 
the latter polarises completely." 

Edison claims:—1. “ А reversible galvanic cell, employ- 
ing copper oxide as a depolariser formed in the cell by the 
electrical oxidation of finely divided copper of such a density 
as to prevent the formation of a copper salt soluble in 
alkaline solutions," and also Claim 2 for the process of 
making the finely divided copper. 

Claim 3.—**A reversible galvanic cell characterised by 
the employment of finely divided cadmium as the active 
element in an alkaline solution," and also Claim 4 for the 
process of making the finely divided cadmium. 

Claim 5.—“ A reversible galvanic cell, characterised by 
the employment of nickel or nickel-plated plates for carry- 
ing the elements,” and, further, Claim 6, for the employ- 
ment of sheets of asbestos between the elements, moistened 
with the alkaline solution, to form adry battery of the 
reversible type. 

The Patent No. 2,490, 1901, comes next in order. 
Edison describes a method of making finely-divided iron, 
which on oxidation and reduction, remains insoluble and 
permanent, and “the electrolyte is not changed at any 
stage of the working.” He claims :— 

1. In a reversible galvanic battery, the use of the oxides 
of nickel or cobalt as one of the active elements. 

9. In a reversible galvanic battery, the use of finely- 
divided iron as one of the active elementa. 

8. In а reversible galvanic battery, or receptacle for 
containing the active elements, said receptacle being formed 
of iron, nickel plated, so as to be unaffected by electrolytic 
action in an alkaline solution. 

The other claims cover the construction and details, but 
as the succeeding patent practically supersedes this patent, 
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and is an improvement and enlargement thereof, I have not 
gone во fully into the specifications, although there are many 
interesting features. 

The battery as constructed in the Patent No. 10,505, 
1901, is the one euphoniously described in the Press as 
having tiny bricks of nickel and steel, and as it is the battery 
Edison has apparently chosen as the fittest, I give rather a 
fuller description, obtained from the patent specification. 
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Fig. 1 is an isometric view showing one of the grids, or 
plates with the openings therein. Fig. 2, a corresponding 
view showing the perforated pockets in position in such 
openings. Each electrode frame, or grid .1. fig. 1, is 
punched out of sheet steel, about 625 mm. in thickness, 
and has 24 apertures, or openings for receiving the perforated 
pockets as shown. Its entire surface is electro-plated with 
nickel; Edison states :—“ Nickel is not electrically oxidizable 
iu an alkaline solution,” an extension or ear 2, serves to 
condact the current, a perforation at the top permitting the 
passage of a conducting rod 3, see fig. 17, connecting all the 
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positive electrodes іп a cell, the alternate negative electrodes 
being similarly connected. Secured in the openings of the 
grid or plate are 24 pockets, 4, shown in fig. 2, each pocket 
containing the active material ready for immersion in the 
electrolyte. Fig. 6 shows one of the pockets under com- 
pression being forced into one of the openings in the grid. 
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Fig. 9 is an enlarged section of fig. 6, the end of one of 
these pockets, and showa the resulting shape obtained by the 
compression. 

The pockets 4 are formed from corrugated perforated 
strips, produced by passing a ribbon of thin sheet steel 
between male and female perforating punching rolls, and 
afterwards between two toothed rolls; these strips are bent 
over at their edges, one half or side, a little more than the 
other, to allow them to fit together to form a case 5, 6, or 
pocket, with a cake, or plate of the active material 7, between 
them, and these pockets are then placed in position, each 
into one of the 24 openings 1, on the grid, fig. 1, and the 
whole plate is subjected to great pressure in an hydraulic 
press between two plates 8 and 9, whose faces are provided 
with parallel corrugations and arranged in such a manner that 
the two cups of each pocket 5, 6, with the plate of active 
material between them, will be subjected to a total pressure 
of about 90,000 kilograms (about 90 tons). The result of 
this great pressure is to force down the two faces 5 and 6 
of each cup upon the plate of active material, to form 
larger, or compound corrugations, shown in fig. 9, and 
to force and crimp the edges of the pockets over the edges 
of the corresponding opening in the grids. This secures the 
pocket rigidly in place to the grid, making each pocket a 
mechanically-closed receptacle, and forcing the active 
. material 7 in contact with every portion of the inner surface 
thereof. The pockets being made of thin sheet steel with 
corrugations are sufficiently flexible to allow the active 
material to expand and contract whilst the additional corru- 
gation and crimping at the edges gives it strength. 

Fig. 17 shows a section of а complete cell, and fig. 18 a 
plan of same. The cell is made of thin sheet iron, 13, 
nickel plated, the electrodes being held together by rubber 
bands, 14, and insulated electrically from each other by corru- 
gated perforated plates of hard rubber 19. Edison states :— 
“ Ав I have explained in my said prior application ferrous 
oxide of all the compounds of iron is alone capable of being 
practically reduced to the metallic state electrolytically in 
alkaline solution, but it is exceedingly sensitive to atmos- 
pheric oxidation, taking fire spontaneously when exposed to 
the air, it isa very difficult compound to make and handle." 

He describes his process, first to subject ferric oxide to a 
temperature of about 260° C. in a closed chamber, and pass 
dried hydrogen gas over it for two or three hours, then allow 
it to cool whilst the hydrogen gas is still passed over it for 
a further 15 hours, the object being to prevent the spon- 
taneous combustion of the oxide when it comes in contact 
with the atmosphere. The continued action of the hydrogen 
performs some obscure and unknown effect which renders the 
oxide non-pyrophoric. Another method of obtaining a com- 
pound containing a large proportion of ferrous oxide is by 
heating thin sheets of Norway iron in а mutlle to white heat, 
to form a scale rich in ferrous oxide, and then to detach the 
scale by bending the plate. Edison particularly states that 
ferric oxide is not suitable, and is only partly convertible, by 
electrolytic process into iron; it must be the ferrous oxide, 
and that is mixed with the flake graphite to ensure as large 
a conducting and active surface as possible, the graphite not 
being otherwise affected. 

I give the claims of this patent in full as they are the 
most important. 

Claim 1.— A reversible galvanic battery of the type 
employing an alkaline electrolyte, whose negative electrode 


or oxydisable element is characterised by the employment of : 


anhydrous ferrous oxide, which is reducible to the metallic 
state electrolytically. ! 

Claim 2.— An improved reversible galvanic battery 
employing an alkaline electrolyte and characterised by the 
use, in the make-up of its positive pole electrode, of a 
depolariser consisting of a non-colloidal hydrated oxide of 
nickel, as distinguished from the colloidal form of such oxide 
produced by the usual methods. 

Claim 3.—4 reversible galvanic battery employing 
perforated receptacles as explained for holding the active 
material of the electrodes, and characterised by the admixture 
with the active material of flake-like non-active conducting 
material, such as micaceous graphite, the particles of which 
are larger in size than the perforations in the receptacle, the 
surface of such flakes being coated with a finely divided 
active material by pressing the two materials together while 


in a plastic state and in such a manner that the size of the 
flakes shall not to any considerable extent be diminished to 
enable them to pass through such perforations, and the 
relative proportion of the two materials being such that 
substantially all the active material will be in electrical 
contact with the surface of the conducting flake-like 
material. | 

Claim 4.—An improved reversible galvanic battery em- 
ploying an alkaline solution and characterised by the use of 
perforated receptacles for containing either of the active 
materials or for separately containing both of the active 
materials, which are sustained within the receptacle under 
pressure, the receptacles being made of an elastic metal, such 
аз spring steel, nickel-plated or not as may be desired, the 
elasticity of the walls of the receptacles being 80 propor- 
tioned relatively to the expansive and contractive tendencies 
of the active material, that any increase or diminution in 
the bulk of the active material shall be included within the 
elastic limits of such walls, so that continuous contact will 
be maintained between the active material and the contain- 
ing receptacles, regardless of expansion or contraction of the 
active material. 

Claim 5.—An improved reversible galvanic battery having 
the general characteristics above recited and further charac- 
terised in that each perforated receptacle is crimped around 
the edges of an appropriately shaped opening in a suitable 
supporting grid or plate, as set forth. те 

Claim 6.—An improved reversible galvanic battery having 
the before recited characteristics and further characterised 
by the corrugating of the outer walls of.the metal recep- 
tacles to increase the strength and thereby permit the use 
of thinner material. 

Claim 7.—An improved reversible galvanic battery having 
the before-recited characteristics and further characterised 
by making the receptacles of two cups or sections, one having 
deeper sides than the other, so that when the sections are 
subjected to compression to crimp them in position in the 
supporting grid or plate, the deeper walls of the first section 
will be crimped over upon the bottom of the other section 
to lock the sections rigidly together and to the grid or 
plate, as set forth, and each cup being formed from blanks 
cut from a perforated metallic ribbon having imperforate 
margins, the side edges of each cup being located outside of 
the perforations. 

The patent specification, No. 20,072, 1901, describes the 
use of the metal magnesium as the receiver of the plated 
and active metal zinc. Edison states: * I have found from 
experiment that zinc is deposited in spongy form on different 
metals from an alkaline solution, largely because of local 
electric action between the zinc and such metal,” and this 
causes the deposit to be non-adherent and ineffective. 
Amalgamatiog with mercury prevents the local action to 
some extent, but not thoroughly. Не says further: “ І find 
that in practice the magnesium is not attacked, but 
remains absolutely neutral. There is no local action between 
the two metals, and neither hydrogen nor zinc hydroxide is 
formed.” **With my improved battery the zinc is plated 
out of the solution upon the magnesium support in a dense 
and adherent form, and even with a large volume of current, 
very considerable amounts of zinc can be thus deposited 
before the surface assumes a non-coherent character. I 
cannot explain why the magnesium is not attacked, and why 
local action does not take place thereon, as ordinarily mag- 
nesium is much more oxidizable than zinc. I believe, how- 
ever, as a result of numerous experiments, that the phe- 
nomenon is satisfactorily explained by the supposition that 
the magnesium is coated with an extremely thin layer of 
oxide insoluble in the liquid, and that the zinc is deposited 
upon said film of oxide, and not upon the metal itself. If 
this supposition is correct, then the electric charges of the 
Zinc ions apparently pass to the metal through this layer." 
Edison claims the use of the metal magnesium upon which 
the active metal is electro-deposited, and also the combina- 
tion with a nickel-oxygen depolariser. 

It will not serve any useful purpose to criticise and com- 
pare the Edison patents and processes described therein, 
with resuscitated old patents and similar processes. Mr. 
Edison is a worker, and his patents bear evidence of his hard 
plodding work, and of the patience and perseverance he has 
given to this subject. Не has undoubtedly advanced our 
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knowledge of the alkaline genus tribe of storage batteries, 
and of the special preparations of metals, copper, iron, 
nickel, and zinc for use with such solutions. The reading 
of the specifications come fresh, and brings one up to date. 
The comparison of his iron-oxide of nickel battery as to 


first cost, output, and cost of upkeep, with the lead-oxide of 


lead battery, and with other batteries in the market, will be 
of interest, and I propose to deal with this part of the sub- 
ject in a further article. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1903. 


Mani Cos A ig for Abis journal b vr V kgs gen 15 Oo., 5 
en High born, London O., and at Liverpool whom 
inquiries should be addressed. : : 


12,488. “Means for operating electrically the signals on electric railways 
and tramways.” J.P. TIEnXET and J. MALONE. June 2nd. 


12,511. “А new or improved method for cleaning and burnishing clectro- 
p'ated articles, silver, steel and other metals." R. T. Максе. June 2nd. 


19,517. “Improveme: ts in multiplex telegraphy.” G. L. Hogan. June 2nd. 


12,586. “Improvements in connection with electric tramcars." J. BLACK 
and T. Hoco. June 2nd. (Complete.) 


12,547. *‘ Improvements in making electrolytic baths." F. vox LIEBERMANN, 
June 2nd. (Complete.) 


12,554. Improved means and apparatus for telephonic communication.” 
Sizmexs Bros. & Co., LTD. (Siemens & Hal-ke, Aktien-Gesellschaft, Germany.) 
June 2nd. (Complete.) 


19,556. “Improvements in thermo-electric batteries." Н. КЕРЕН. June 2nd. 


19,570. ‘‘ Improvements in and relating to telephonic instruments." I. B. 
BinwBAUM. June 2nd. (Complete.) І 


19,578. ‘Improvements in current reversing mechanism for oscil'ating 
electricity meters." Р. М. Justice. (Theiler & Co., Switzer'and, and P. Eibig, 
Germany.) (Complete.) June 2nd. 


12,581. Improvements in electric traction apparatus.” A.ZEHDEN. June 
2nd. (Complete.) 

12,582. An improved system of electric lighting.“ W. L. Wiss. (The 
Moore Electrical Company, United States.) June 2nd. (Complete.) 

12,607. ‘‘Improvements in or relating to electric tramcars and the like." 
W. Ө. INoLIFIELD and H. G. Нлскетт. June 38rd. 

12,694. “Improvements in dynamo-electric machines and motors." W. R. V. 
MARSHALL. June 8rd. ‘ 


19,671. ‘‘Improvements relating to telephone systems.“ 
June 8rd. (Complete.) 


12, 688. Improvements in or relating to polyphase current transformers.” 
W. P. Tuompson. (Berliner Maschinenbau-Actien-Ge:ellschaít, vormals L. 
Schwartzkopff, Germany.) June 3rd. (Complete.) i 

12,689. “Improvements in and relating to combinations of electric switches 
and wall plugs.” A. VA DAM. June 8rd. 


12,001. ''Improved process for the electrolytic decomposition of alkalire 
chlorides and a; paratus therefor.’’ H. CukxobD and C. FOURNIER. June 8rd. 


12,604. “Improvements in or relating to coils for dynamo-electrio machines. 
L. Louner and Е. Porscue. June 3rd. 


12,697. Improvements in perforators for use in connection with automatic 
telegraph transmitters." A.MvinMEAD. June 8rd. 


12,700. “Improvements relating to the manufacture of active material for 
the plates of electric accumulators.” S. A. ROSENTHAL. June 8rd. 


12,702. “Improvements in the electrica] production of iron alloys with tke 
a ped production of alkaline oxides and alkali: e earths.” G. GIN. 
une А 


12,706. Improvements in wireless telegraph systems." С. D. EnnrT. June 
8rd. (Complete.) 


19,783. **Electric door contact." F. E. Linnetr. June 4th. 


19,737. “Improvements in or relating to blowing-off machines for clectric 
lomp bulbs.” A.S8waw. June 4th. (Complete.) 


12,738. Improvements іп or relat'ng to means or apparatus for ¢ flecting an 
all glass seal betwecn the stem which carries the filament of an inr andes cent 
electric lamp and the enclosing bulb." A. Ewan. June 4th. (Completo.) 


12,789. “Improvements in or relating to bases for incandescent electric 
lamps, and in means or spraratus for manufacturing tLe ss me.“ A. Swan. 
June 4th. (Complete.) 

12,749. ‘*An improvement in electrical com munications for railways and 
other purposes.” . M. A. CuLvERHoUSE and F. V. CULVERHOUSE. June dth. 
(Complete.) 

12,752. “Improvements in testing the insu'a'ion of electric cables.“ E. А. 
CLAREMONT а' d C. J. BEAVER. June 4th. 


12,155. *' Method for reducing or entirely suppressing synchronising curients 
of single or multiphase alternators working in parallel." E. Ксіньх. June 4th. 
(Complete.) 

12,764. "Improvements relating to brush-holders for dynamo-clectric 
machines and similar apparatus," Н. H. аке. (General Electric Company, 
United States.) June 4tb. 

12,165. “Improvements in and relating to the distribution of electricity.“ 
Н. H. LAKE. (General Electric Company, United States.) June 4th. 

12,760. ‘‘Improvcments relating to apparatus for cleaning electric lamp 
filaments.” H.H.Laxk. (General Electric Company, United States) June ith. 

19,767. * Improvements relating to the control of el сігіс motors.“ H. H. 
LAKE. (General Electric Company, United States.) June 4th. 

12,7F3. '*An improvement in electro-magnetic detents." SiEMENS BS and 
Company, LIMITED, and А. SIEMENS, June 4th. 

12,798. ** Improvements in the electrolytic retining of copper." THE METALS 
CORPORATION, LIMITED, and S. Cowrgr-Coirs. June 4th. 

12,823. “Improvements in electrical measuring instruments.“ A. C. Hrap 
and W. O. Sunn. June oth. 

12,57. “Improvements in and relating to st rage batteries.“ W. E. Wix- 
suir. June 5:h. (Complete.} 

12,870. “Improvements in or connected with apparatus for charging electric 
accumulators.” SoGETK Lesracnon and Myntti. (Date applied for under 
Patenta Act, 1901, November 14th, 1001, being date of application in France) 
June 5th. (Complete.) 


C. G. BURKE. 


12,951. “Improvements relating to electro-magnetic switches." О. 
ScHWIMMER, I. ScHoN and M. B. ScHwiMMEXk. June 6th. 


12,956. Improvements in transmitting apparatus for electric telegraphs.” 
Dow Justice. (The Rowland Telegraphic Company, United States.) June 
th. 
12,958. Improvements in switches for electric motors." 
(General Electric Company, United States.) June 6th. 

12,959. “Improvements in machines for winding insulating tape on the coils 
of electrical apparatus.“ Н. H. Lake. (General Electric Company, United 
States ) June 6th. 

12,960. “Improvements in clectrical conductors." H. H. LAKE. (General 
Electric Company, United 8 ates.) June 6th. 


18,037. “An improved coin-freed machine or apparatus for administering 
electricity." J. Jor EKH. June 7th. 


Н. Н. Larr. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 'T'bompeon 


and Co., 822, High Holborn, W.C., and at Liverpool, price, poet free, 9d. 
(in stamps), 


1999. 


9,948. ‘improvements Іа polyphase induction motors." 8.0. Lam. Datcd 
April 12th, 1900. Relates to polyphase induction motors in which two or more 
independent windings are provided, in order tbat rotating fields having different 
numbers of poles may be produced, and the motor enabled to ran at two or 
more different speeds. 2 claims. 


6,951. ''An Improved instrament for measuriag slectric currents.” J. J. Seals. 
Dated April 12th, 19 0. А tapered iron core is suspended from an a'm of a hori- 
zontal] bar, which is supported only by the inner ends of two or more flat spiral 
springs, their outer ends being clamped on a support fixed adjustably on а slotted 
back p'ate by a screw. One end of the horizontal bar is formed into a painter 
which moves in front of a graduated arc. An extension of the core moves with 
a little friction in a perforated guide. The core is acted on by a stationary coil; 
they may be replaced by equivalent devices. The instrament mey be used as 
ammeter or voltmeter. 6 claims. 


6,974. “As improves system er means for coutrofilag or regulatiag electrical 
installations.“ W. P. Thompson. (С. Coorper, Germany.) Dated April 12th, 1900, 
At central stations the electrical controlling apparatus and the mechanical 
с ntrolling apparatus are placed in close proximity. The subsidiary devices, 
which do not requireattention, are placed under the floor or engine foundation 
in order to avoid crowding. 


7,070. “improvements relating to telephones.” J. C. Kueale and Martian. 
Dated April 12th, 1900. A telephone receiver is combined with a microphone 
by forming an iron case with a central cylindrical projection acting on its hollow 
side asa cavity for the carbon granules and otherwise as tbe cone for tbe cu:'s 
The microphone is closed by a dampiog ring and carbon disc bearing against 
the diaphragm; a buff isalso employed in the bottom of & tube. The coils act 
as a secondary and primary in an induction coil; the secondary also forms the 
receiver coil. The microphone is provided with a curved mouthpiece, and the 
apparatus is adap:ed to rest on a stand provided with the ordioary switching 
contact. The provisional specification alto refers to the microphone being 
separate from the receiver. 6 claims. 


7,082. ''Improvements in printing telegraphs.” L. Cerobotan! and C. Могабей. 
Dated April 17th, 1900. A tape printing telegraph consists of transmitting and 
receiving apparatus modified irom those described in Specifications Nos. 10,040 
and 20,389, A.D. 1899, so that the printing of each letter is effected by a succession 
of similar currents, without the use of different relays, such as those descr.bed 
in Specification No. 18,729, 4 р. 1696. 4 claims. 


7,084. ''improvomonts in or relating to electric moters.” А. J. Boult. (0. K 
Pieper end A. F. Pieper, U. S. A.) Dated April 17th, 1£00. Ап alternating current 
motor is constructed with field windings, armature оов, commutator and 
brushes all connected in series, as customary in constant current motora. For 
the purpose of controlling the motor a permanent shunt containing a variable 
resistance is ccnnected across the brusbes. Sparking at the brushes is pre- 
vented, and the power factor is increased by connecting the armature coils to the 
eur De sections through resistance coils, which are wound on the armature 
core. 7 claims. 


7,088. ‘improvements In or relstisg to multipolar e'eetric machines." S. S*ert. 
Dated April 17th, 1000. In а multipolar machine a balancing effect is obtained, 
and sparking prevented, by connecting together a number оѓ points on the 
armature winding, similarly situated with reference to the feld poles by means 
of а low-retistence conductor, such as a copper ring. The ¢ffect may be 
improved by connccting together а number of other symmctrically-disposed 
points by means ofa second ring. The brushes a:e ocnnected alternately to the 
rings. 4 claims. 


7,100. “A sew or improved device fer fixing inoandesoence elechio lamps.” 
L. J.P. Hottub aad H. мя. Dated April 17tb, 1900. А lamp bulb із made with 
& flat projection carrying contact plates, or the bulb may carry a similarly 
formed metal projection. The upper part of а metal сар. slit longitudinally to 
form spring tongues which grip the neck of the bulb. The cap contains a plate 
elotted so that the projection can be ра: вей through i¢ and beat up at tbe sides 
of the slot to hold the projection, as shown when the lamp is turned through a 
right angle after being placed inthe cap. The cap may be provided with pins 
to engage a bayonet-joint holder, or with a projecting edge and a loose 


pr a ring to screw on a hclder, so that the plates bear on spring plungers. 
c'aim. 


7,106. Imprevemente in electric raliways on a surface contact system.” J, М. 
Мигвву. Dated April 17th, 1900. Electric railways and tramways ор a sectional 
conductor system with electro-magnetic switches, The switch magnets have tne 
wire and thick wice windings, and the head of the armature is always in contact 


with the contact connected to the sectional conductors. Tae switch is excited 


in the first instance by a battery curent from the vehicle flowing through the 
sectional conductor contacts, spring plate and fine wire winding to the return. 
This circuit is broken when the armature moves away from the adjustable 
pilates, but the main circuit is then completed between the contacts through 
the thick coils from the feeder to the vehicle. To supply the battery current 
the driver's controller has, in addition to the regular resistances and reversing 
contacts for the motor, two steps which work on to the trolley and the battery 
contacte, to that the battery first supplies and then receives current from the 
trolley, which runs on the sectional conductors. 8 claims. 


7,108. ‘Improvements in or connected with magneto-clectric machines.” F. К. 
Simone and К. Bosob. Dated April 17th, 1900. A magneto-electric machirc, 
chiefly for use in connection with e'ectric ignition devices for internal com- 
bustion engines, is so arranged that the armature ог an inductor enclosing 
the same shall be continuously rotated, either directly or indirectly by the 
motor cranhshaft. 4 claims. 


7,109. “Improvements ia electro-magnetic оой.” R. Varley. Dated April 
17th, 1900. Au electro-magnetic coil is constructed by winding bare wire in 
layers оп a tubular paper core, adjacent convolutions being insulated from one 
another by an insulating strand fibre, or by а covered wire. Successive layers 
are separated by thin paper tubes, and tho core is composed of paper saturated 
or coated with paraflin. 4claims. 


7.133. Imprevemoats in electric Incasdesoeace lamps.” И. И. Lake. 8. D. 
Washburn and C. M. Tinkhau ) Dated April 17th, 1900. A reflector is supported 
within a lamp held by a glass tube scaled at its inner end by the leadinz in 
wires. and at its outer end by the neck of the bulb. The filament is preferably 
helical, with its axis parallel to the surface of the reflector. 1 claim. 
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No. 1,283. 


AUTOMATIC MACHINES. 


One hears from time to time a good deal of criticism of 
English methods in regard to workshop practice. Some of 
the criticism is founded on good solid fact, but a very large 
proportion of it, and practically all that which appears in 
the daily press, is founded on sheer ignorance of facts and 
of matters of engineering fitness. Foremost in this mass of 
criticism we have noted the question of automatic machines 
of the capstan order. These machines make bolts, studs, 
valve pillars, knobs, nuts, and an immense variety of other 
pieces from rods which pass through the hollow spindle of 
the machine, and are turned to shape and cut off complete 
finished articles at very small cost in labour, but with a con- 
siderable waste of material, e. )., in the case of bolts, which 
are made from hexagon rolled steel, of the shape of the 
head, the body of the bolt being simply turned down. 
For small knobs, nuts, small bolts, studs, and similar things 
the automatic machine is very suitable, but it is often used 
to make articles which ought not to be made out of the solid 
bar. For example, so far as regards shape, the pillars of a 
stop valve are quite suited for automatic work, and во are 
the eccentric rod bolts of an engine; but it is not right that 
either of these articles should be made thus. The inside of 
a mild steel rod is not so good as the outside, and in turning 
down bolts or similar articles from the solid bar the best of 
the material is cut away, and the result is a bad piece of 
work. The heads of bolts so made are very liable to fail. 

Of the mild steel rods for automatic work that come 
into this country we find that much of the American 
product is very bad and variable. One bar will be 
Bound and tough, the next will be short and rotten, and will 
break like cast-iron; such material is not safe stuff from 
which to make bolts by which anything important is attached, 
Care and intelligence are needed in selecting the jobs for 
automatic machines, А plain screwed stud, for example, is 
quite suitable. A large bolt is just as unsuitable. Steam 
engines and other machinery can be made of correct form 
and to look well with all parts of nice and correct shape, but 
the work may be absolutely rotten in respect of the material 
employed aud of the mode of construction. 

Let us take such details as connecting-rod bolts and valve 
pillars that are made on automatic machines in America, 
and see how they are made in England. Probably the 
Horsfall forging machine is used. А white-hot bar of 
iron is thrust in the machine. Two laterally-moving dies 
advance and: grip it fast, An end plunger advances 
and upsets the head, which is forged to hexagon or 
other shape by laterally-moving side hammers. А shears 
cuts off the finished length. The process is rapid, there is 
uo waste of material, one man or boy alone is needed, and a 
sound bolt is the result, that can be depended upon not 
readily to fail. The forged bolt is turned rapidly to size 
in а vertical machine and screwed in a cheap machine, and 
its head is shaped by a special broaching machine. It is 
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questionable whether there is much difference in cost between 
the English and the American system, and there is no com- 
parison between the qualities. 

There is a large trade done in America in portable engines, 
which are sold in competition with the East Anglian article. 
Compare the two machines. An English portable engine 
has substantial cast-iron saddles rivetted to the boiler. 
These are planed level by setting the whole boiler on a 
planing machine, and planing off the two saddles. The 
surfaces are thus made true and parallel with each other. 
On these saddles the cylinders and crank brackets are bolted. 
In the American article the cylinder is simply attached to 
the boiler shell by studs screwed into the latter. Parte 
that are forgings in the English engine are castings in 
the American; cast-steel becomes cast-iron; gun-metal 
cocks become soft-brass automatic work, and so on, and 
our friends of the Daily Dirge have not the knowledge 
except to write the English machine down as clumsy and 
needlessly heavy, andsoon. The truth is that people have 
allowed themselves to be scared by the shouting of the 
Americans. Sometimes we think that the Americans really 
do believe that all their productions are superior to any others. 
We concede to them much that is good, many things in 
which they have excelled, but, taken all round, their 
products are simply sacrificed to the vice of rapid shop work. 
A manufacturing engineer informs us that he has had many 
American tools, but that they all wear out very rapidly. 
Although he had only had some of them for about three years, 
he was compelled to replace the whole of the beds. Scraper 
marks in American cast-iron are all gone in six months, and 
of one class of machine— he named several makers 
of it—he avers he will not have another in his shop. Good 
designs—and no one can say that many of the American 
machine tools are not well-designed and handy tools—are 
simply ruined by cheap, soft material. It is not a question 
of scrapping in five years, but of being past accurate work in 
12 months. | 


Again, what English crane maker will make the hook of 
a big crane except of the best forging he can produce? We 
are told that American overhead shop travellers have cast 
hooks—not cast-iron, we hope, but cast. American methods, 
so much called for, are not wholly applicable to English 
wotk. Americans do not secure interchangeable parts any 
better than the most ordinary English shop, and though we 
would have our manufacturing engineers wake up and be on 
the alert for what is new and good, we would warn them 
not to give way to the panic of cheapness, and make stuff 
that is not reasonably durable. The great scrap heap gospel 
is very good їп its place, but there is no doubt it has been 
very largely preached from motives akin to those of the 
Irishman who killed the sick pig to save its life. When а 
machine tool is likely to be irretrievably worn out at five 
years of age it is just as well to persuade the owner to 
scrap it at four years as obsolete. 


Obsolete is a fine word. So is scrap. They are both 
used as a counterblast to that detestable durability of things 
British that still holds the best markets for British goods. 
If British makers care to do it, they can drop weight and 
durability and all these British vices as easily as the pro- 
verbial crow dropped its bit of cheese to the waiting fox 


below, 


A SERIES of interesting and consequential 
events in connection with electric traction 
will be commenced on Monday next, when 
the second international tramways and light railways exhibi- 
tion is to be opened at the Agricultural Hall, Islington, by 
the Rt. Hon. Gerald Balfour, M.P., President of the Board 
of Trade. The exhibition will remain open to the public from 
July 1st to 12th, and will be visited by thousands of British 
and Continental tramway and electrical men who are anxious 
to keep themselves informed as to the things that are new 
in electrical traction machinery equipmenta and materials. 
The congress of Continental tramway officials promises to be 
perhaps the most interesting item in the whole programme, 
and our tramway friends will not be lacking in anything 
which may render this brief season of fraternising profitable 
and congenial to their foreign guests. It will be remembered 
that the idea of the present visit of Continentals was set on 
foot by Mr. R. Н. Scotter two years ago, when attending the 
Paris Tramway Congress. The excellent reception accorded 
to that gentleman as British representative calls for most 
cordial feelings on our part as hoste. With the exhibition and 
congress, the Kensington conversazione on July 1st, and the 
conference of the Incorporated Municipal Electrical Associa- 
tion, which opens on Wednesday next, electrical engineers 
have plenty to think of just now besides the Coronation. 


Eleotrical Exhibition 
and Meetings. 


* AMONGST the batch of cases which have 
men's . . 

Compensation recently occupied the attention of the 

act Master of the Rolls and other members of 
the Court of Appeal, there is one which stands out pre- 
eminent in importance so far as the electrical world is 
concerned. We refer, of course, to the case in which a 
tramway was held to be an “ engineering work” within the 
meaning of the Act, with the result that those who are 
employed on the construction or repair of a tramway are 
brought within the provisions of the Act. The facta of this 
momentous case were shortly these: a man was employed 
by the London United Tramways, Limited, to repair a 
portion of their line between Hanwell and Acton. It 
appears that a portion of the company’s system is in strict- 
ness а “light railway ” ; but nothing turned upon this, and 
there was nothing to show whether the accident in question 
happened upon the tramway of the light railway. By Sub- 
Sec. (2) of Sec. 7, а railway within the meaning of the Act 
is defined to be the railway of any railway company to which 
the Regulation of Railways Act, 1873, applies, and it 
includes a light railway made under the Light Railways 
Act, 1897 ; while * railway " and *railway company " have 
the same meaning as in those Acts. Engineering work 
means any work of construction or alteration or repair of a 
railroad, harbour, dock, canal, or sewer. The County Court 
judge held that “ railroad ° was synonymous with © rail- 
way, and that it did not include a tramway. Не 
accordingly dismissed the application. On appeal this 
decision was reversed, the Master of the Rolls saying :— 
“The Legislature has introduced the word ‘railroad,’ a 
different word from ‘ railway,’ which they had used before. 
There is no vehement presumption in this Act that the 
Legislature when they used different words meant the same 
thing. The word ‘railroad’ is clearly capable of 
including tramway, and in itself it seems a good word for 
describing a tramway. It seems to me to be clear 
that they intended to include a tramway and something 
else.“ Опе or two points call for observation in connection 
with this judgment. In the first place, no stress was laid 
upon the fact that the tramway in question was an electric 
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tramway; hence the principle enunciated in the case applies 

to erery tramway in the kingdom, whether the same is 

worked by horses, steam, or other mechanical power. It is 
obvious that this involves a very material extension of the 
scope of the Workmen's Compensation Act; for the laying 
of a tramway in a thoroughfare involves the completion of 
a number of operations which cannot be said to be fraught 
with much danger to the workers who carry them out. The 
judicial interpretation which is given to the word “ railroad "' 
in this case opens up a long vista of litigation in the 
future. 


Four cities in Greece, and later on a 
fifth, besides an electric railway, to be 
supplied from a central power station— 
is a sight for the gods! The Acropolis of Athens, with 
the Temple of Theseus, within sight of the new electric 
plant! The difficulties to be overcome in Greece were very 
great—no coal of a steam producing qualityy nor any avail- 
able water power—and yet private enterprise, backed by 
American manufacturing and technical skill, has developed 
the electrical industry in this ancient part of the world to a 
surprising extent. One of the great ditficulties in the way 
of the manufacturers in Greece, lias been the heavy cost of 
coal imported from abroad, and electricity is now intro- 
duced to supply the necessary power, and do in Greece 
what private enterprise is endeavouring to accomplish in 
England, in spite of the opposition of municipalities and 
legislative obstruction. The central power plant has been 
constructed at New Phaleron, and will supply Athens (five 
miles distant), Piræus, besides the ancient ard modern 
Phalerong, and eventually Cephisia. It is equipped with 
5,620 H.P., and consequently ranks among the most 
important Continental electric supply stations. The enter- 
prising Thomson-Houston Company supply the system. 
It is interesting to find the ancient Greeks adopting 
the most modern system of electricity supply. There is 
а large power station to generate current for long- 
distance transmission, instead of putting down isolated 
works for provision of the limited areas of single towns, 
and: Athens can already boast of a demand for 
electric light far beyond that of many of our large towns, 
viz, 40,000 10-c.». incandescent and 260 arc lamps, and 
with the supply of power on much more favourable terms 
than have been possible with steam, the manufacturing 
interests will be materially improved. 

An interesting and beautifully illustrated account of the 
progress of Electricity in Greece“ was recently 
contributed to Cassiers Magazine— by Mr. Frank W. 
Jackson, of Patras—who thus moraliscs upon the change 
which the electrical engineer is introducing into the most 
ancient cities of Greece, he says :— 


An Ancient and 
Modern Combine. 


As one stands in the shadow of one of the tall chimneys of the 
plant already completed, with the Acropolis and the temple of 
wingless Victory silhouetted against the afternoon sky, and the 
Mediterranean behind him lapping the sands in the same dignitied 
way it did for Theseus of old, one must prick himself to make sure 
he is not dreaming. The din of carpenter's hammer, the rasp of 
the mason's trowel, the rush and roar of the suburban train on one 
side, and the clatter of the street car on the other, all these are 
marks of materialism, the stamp of present-day progress, which at 
frst thought, seem out of harmony with their classic surroundings 
But the most able statesmen of the old school were, after all is said, 
the most practical, and dreamed dreams, twenty-thrce centuries ago 
for their country, which are but being fulfilled to-day. And if 
Themistocles, to whom the Piræus was as the apple of his eye, could 
come upon the scene, taking his bearings from the Acropolis, which 
he would still recognise, he might, perhaps, be heard to say, “ I told 
уоп во; I told you so.” 


NOTES ON THE RESISTIVITY OF TRACK 
AND COLLECTOR RAILS AS AFFECTED 
BY THE CHEMICAL COMPOSITION, <&c. 


By SYDNEY WOODFIELD. 


THE conductance of steel depends on the chemical con- 
stituents of the metal, as well as on its physical properties, 
and it is noteworthy to remark that the conductance is 
reduced considerably by a very small increase in the per- 
centage of another element alloyed with it, this being the 
case even when a metal having a higher conductance than 
the steel itself is the alloy. There appears to be very little 
information regarding the conductivity of steel having dif- 
ferent physical properties. One would expect the specific 
resistance of an ordinary running rail to increase after being 
some time in use, owing tothe re-arrangement of the fibres, 
and as to whether the fact that a rail is carrying current 
continuously materially affects the problem, is a subject of 
considerable scientific interest. The various constituents of 
ordinary rails and their effects are briefly set forth below. 

Carbon produces hardness, but it is liable to make the 
rail brittle, unless extreme care is taken in the manufacturing 
process, and in the proportioning of the other chemical 
constituents, The specific resistance rises rapidly with an 
increase of carbon. 

Manganese is really necessary during the blow in the con- 
verter for certain chemical purposes, and produces ductility 
in the rolling process, but in excess causes crystallisation in 
the rails, and also causes the metal to flow under traffic. 
Manganese also largely increases the specific resistance. 

Silicon tends to produce a denser and more compact metal, 
and helps toward small crystallisation and fluidity. 

Sulphur makes the metal seamy, and is a very objection- 
able impurity. 

Phosphorous is also objectionable, producing brittleness, 
but it has been stated by the Commtttee appointed by the 
Board of Trade to inquire into loss of strength in rails, that 
phosphorous may exist in at least two different forms, one of 
which is comparatively innocuous, hence, in a broad sense, 
brittleness does not depend on the total amount of phosphorous 
present. 

Against this, however, Mr. Dudley, of the New York 
Central and Hudson River Railroad, states that he has not 
been so fortunate as to find a part of the phosphorous 
*innocuous" in the rails, and he further states that rails 
having 0:08—0:1 per cent. of P have broken more 
frequently in the track than those having from 0:05—0-06 
per cent. of P. 

Of late years the tendency has been to increase the per- 
centage of carbon in order to obtain a hard and tough rail. 
Mr. Parshall (Institution of Electrical Engineers) states that 
English rails a few years back would commonly contain :— 


Carbon 0:25 —0 35 per cent. 
Manganese .. 08 —10 per cent. 
Silicon 0°05 per cent. 
Phosphorous 0:06 per cent. 
Sulphur 0:06 per cent. 


Comparing this with the figures given by the Inter- 
national Association for testing materials, viz. :— - 

| Per cent. of 

Rail weight per yard in lbs. ` 3 


C. | Be | в.е | M. 
50—59 . 035—045 O1 | 02 107 —10 
60 – 69 , 038—048 | 01 02 | 07 —10 
70—79 | 04 —05 601 02 | 075—1°05 
80—8RU 043—0 53 01 02 08 —11 
90— 100 0 45—0 55 Ol 02 0'8 —11 


* Shall not excecd. 


We see that the percentage of carbon has increased by a 
considerable amount. Even the above figures do not reach 
the limit, as the New York Central and Hudson River Rail- 
road specify for their 100-lb. rail 0°65—0°75 per cent. of 
carbon, and the Delaware, Lackawanna and Western Rail- 
road have laid down short lengths of Harveyised steel rails ; 
by this process more carbon is absorbed by the head of the 
rail after manufacture, and, according to Tratman, at 
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16 in. in depth an analysis showed 0:76 per cent. of carbon 
and 0°42 per cent. at 4 in. | 

Н. Le Chatelier (Comptes Rendus de Г Academie des 
Sciences) gives the following table showing the increase in 
reaistance with increase in percentage of carbon. 

The specimens on which the experiments were made were 
bars 20 centimetres long and 1 centimetre square ; they 
were annealed several hours at 600° C. 


Resistance per, | e — 
CC in i . 
microhms. C Mn. ' Si. 
10:0 0:06 0 13 | | 0 05 
12:5 0:2 0:15 | 0 08 
14 0:49 | 0:24 | 005 
16 0:84 0:24 0°13 
18 1°21 | 0:21 | 011 
184 14 0140 mo 
190 161 | 


013 | 0:08 


The resistance clearly increases with the amount of 
carbon ; its increase is on an average of 7 microhms for 1 
per cent. of carbon by weight, or 14 microhms for 1 atom 
of carbon per 1,000 atoms of iron and carbon. Ап increase 
of 14 microhms for 1 per cent. of silicon by weight, or 7 
microhms for 1 atom of silicon per 1,000 atoms of alloy. 
The author is led to the conclusions that in steel the silicon 
is not isolated in the form of a homogeneous mixture, solid 
solution or isomorphous mixture. The figures given in 
Table No. 1 also show the increase of resistance as affected 
by the chemical composition. Mr. Parshall further shows 
that the Dublin rails after 2} years in service, and when 
tested in position, gave a resistance as compared with copper 
of 10°4, which is equivalent to 0°45 ohm as the resistance 
of 1 mile of 1 вд. in. section at 20? C., which corresponds 
on a 76-lb. rail to a resistance of 0°0295 ohm per mile of 
singletrack, or 0:0147 ohm per mile of double track. Mr. 
Philip Dawson, in his ** Electric Traction” pocket book, 
gives the following table 


SECTIONAL AREA OF RAILS AND CORRESPONDING COPPER 


| 


| 
; Total А a 5 A 
1 sectional gectional ‚ | | M | Resistance 
bs per 5a. ad n, аа mem, Win. Pe. G00 %. 
———— — 521 0 a rc сеш сагы] — — m — m -——— -— 4 
50 20 | 333 | 1 3:33 | 20 | 00121 
60 24 4-00 1 4 00 24 | 00101 
70 | 28 | 466 | 1 466 28 | 00086 
80 32 533 1 533 32 00075 
90 ' 36 ' 6:00 1 6:00 36 00067 
100 | 40 | 666 | 1 | 0:0060 


6:66 40 


It must be borne in mind that in taking the resistance of 
a track already in position by sending through it a pre- 
determined current and measuring the potential drop by 
means of the pilot wires does not give the true resistance, as 
current passes from the rails to earth and joins the rails at 
other points; thus the true resistance may be considerably 
higher than the apparent resistance found by this method. 
Mr. Parshall states that at Dublin on three different sec- 
tions the apparent resistance was 61 per cent., 78 per cent. 
and 75 per cent. of the calculated resistance, the calculated 
resistance being taken from individual rails, taking into 
account an allowance for joints, fishplates, &c. In a recent 
test І carried out on a small tramway, I found that just 
over 20 per cent. of the current was leaking from the rails 
and joining again at various points. Unfortunately, 
Mr. Dawson does not state where and how the rails were 
laid in the table given above; in any case the resistance per 
mile appears to be remarkably low, and indicates that about 
50 per cent. of the current was leaving the rails and 
returning by the earth. At Bristol the resistance as com- 
pared with copper of the 76-lb. rails is 10°5, which corre- 
sponds to a resistance of 0:451 ohm for 1 mile of 1 sq. in. 
at 20° C., assuming the specific resistance of copper as 0°68 
microhm per inch cube at 20? C. These figures also given by 
Mr. Parshall compare very closely with the figures given for 


Dublin. The following are values given by American and 
Continental firms as representing standard practice :— 


| 
No Resistance com- 
pa ed with copper. 


Resistance per mile 
double track 100-1Ь. ra la, 
10% added for bond: g. 


Resistanoe of 1 mile 
1 вд. in. at 20" C. 


— — —— а. — — —— — — — — 


| 0°0.34 


1 113—125 0 485 —0 535 | 00148 ohm. 
2 121 0:52 | 0˙0.43 ” 
3 118 | 0:506 00140 „ 
4 11:5 0:499 0:0133 si 
5 123 | 0:53 00145 
6 121 0:52 0 0143 j 


| 


The first column are figures given by the companies, and 
the second and third columns have been figured therefrom, 
on the assumption that the specifio resistance of copper is 
0:68 microhms per inch cube at 20? C. These figures are 
fairly high, the reason being a somewhat large percentage 
of carbon and manganese. The following data (given in the 
Electrical Engineer, New York, by R. L. Warner) is of 
considerable interest. The tests were made by the drop of 
potential method, and figures given are the resistance per 
mile of double track. 


A. No bonds, dry weather ; 07675 ohm. 
B. Bonded and cross bonded, dry 00797 „ 
C. „ и wet 00717 „ 
D. " with continuous wire, wet 0 0207 „ 
E. э” 97 » ээ dry 0:0254 LU 
ES. оч, no continuous wire, dry 00577 „ 


In case *B" the track was bonded with iron wire 
of different sizes, principally No. 8 B and S gauge. 
“D” was bonded with No. 3 copper wire, rivetted 
to rails and soldered at each bond to а continuous 
copper wire of the same gauge; rails were cross-bonded 
every 200 ft. “Е” was similar to “ D," but bonds 


TABLE I.—INFLUENC OF CHEMICAL COMPOSITION ON Cox- 
DUCTIVITY OF STEEL. H. Е. PARSHALL, FROM Dawson. 


» we 3 8 48. 8, g „ 3 

: & : o 822. Со . 
oio: i P HA Hb HL 
g е = | e = 2822 ae 8 N 28 ЕБ 
Sg 59 | 2 8 HER 2523" 
, nd VR DD: "a жш 
0378 0 550 0:181 | 0040 0-041 | 108, 0468 000117 
0446 | 0555 0188 0046 | 0044 | 111, 0486 00121 
0536 0 592 | 0201 | 0051 | 0059 | 113. 0480 00199 
0:568 | 0:608 | 0:204 | 0053 , 0'061 | 114 0495 O-vi24 
0:588 0.632 0:214 0056 0065 | 115 0499 00125 
0610 0:560* 00126 


0650 0220 0062 | 0071 | 111. 


* This figure should evidently be 0:522, assuming the re sistance compared with 
copper at 12:1; if 0560 be correct resistance compared with copper should be 
12 95. . 

Last column is calculated from Mr. Parshall’s figures. 


TABLE IL.—RESI8TANCE OF ONE MILE or TRACK. 


a ———=——— 


| Resistance | Resistance 
Weight | Area single | рег mile | per mile of 10 per cent. added for 
per yard. | track sq. in. single track | double track resistanoe of bonds. 

| in ohms. | in ohms. 

LE | | Single. | Double. 
70 7x2 | 00323 0:0161 0 0353 00176 
75 75x2 0:0301 0 0150 00331 | 00165 
80 8x2 | 00983 | 00141 | 00311 | 00155 
85 | 85x92 | 00266 | 00133 | 00292 | 00147 
90 9x2 0:0250 0:0125 0:0275 C 0137 
95 95x2 0:0238 0:0119 0°0261 0:0130 

100 10 x 2 0:0226 0 0113 0:0248 00124 


—̃ ——ᷣv— — — — — — —2— .— — — — — — ==, — — — — — 


weight per y ard weight per vard 

12 х8 x 284 10:2 

Weight of a cubic in. of steel taken as 284 lb. In above table area 
1 

102 * 

weight per yard. Specific resistance of coppor taken as 

0°68 microhm per in. cube at 20 C., and resistance of steel compared 

with copper as 10˙5. . 


NoTE.— Area of rail = 


of rail has been taken as, of weight per yard in place of 


soldered to rails as well as rivetted, and. cross bonds 
at more frequent intervals. “Е” was bonded with 
two No. 4 galvanised iron wires. It will be seen that in 
both cases the apparent resistance in dry. weather is eon- 
siderably higher than in wet weather, owing to tbe greater 


М. 
M 
М. 


——— —— ]7‚7ꝗç—ꝙrm˖a. — —————— ————————— ———— P Á— 
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leakage through earth in wet weather. It will be noticed 
that 10 per cent. has been added for the resistance due to 
bonding, gathering, &c.; this figure has been taken to 
represent conditions after a few years, and is about the 
figure found from actual tests. Of course, if tested 
immediately after bonding, the resistance taken over a joint, 
including conductivity due to fish plates, sole plate and 
bonds, may be less than an equivalent length of the rail. 


In designing a tramway, care must be taken that the 
potential drop in the rails must not exceed the limit of the 


Board of 'Trade, viz, 7 


volts, and this must be taken 


with tbe distribution of cars in the worst possible condition. 
In scme cases, however, it is perfectly safe to figure out for a 


TABLE III.— RESISTANCE oF ONE MILE or TRACK. 


| Атев їп Resistance Resistance 
Weight sa iú per mile j er mile 10 per cent. added for 
рег yard. Jingle track single track double track resistance of bonds. 

in olims. in ohms. 
= " Е Е Single. | Doable. р 

70 7x2 00339 0:0170 0:0372 0:01586 
75 75x 2 0:0316 0:0158 0 0349 0:0174 
80 8x2 0:0297 00148 00327 0 0163 
85 | 85x 2 00279 00139 | 00307 00153 
9n 9x2 0:0264 0:0132 00290 00145 
95 95 x 2 0:0250 0 0125 0:0275 ( 0137 
100 10 x 2 0°0 237 0:0118 0:0264 0:0130 


| 1 
| | | 


weight per vard 


Notre.—Area of rail = zay WERE DEF yar 


12 x 3 x 0284 102 
Weight of cubic in. of steel taken at 284 lb In above table, area 
of rail bas been taken as 10 of weight per yard in place of (03 


Specific resistance of copper taken as 0:68 microhm per in. cube at 
20° C., and steel taken as 11 times that of copper. 


drop of about seven volts with maximum load, as the actual 
drop will be considerably less, owing to leakage through 
earth ; thus with 7 volts drop calculated, and assuming 
25 per cent. leakage, the apparent drop would be only 5] 
volts. On a light railway using Vignoles rails spiked to 
wooden ties, the leakage would be considerably reduced, and 
it would be, therefore, unsafe to allow for leakage. Of 
course, the Board of Trade regulations were drawn up to 
limit the leakage as far as possible, and, therefore, the 
calculated drop should be kept down to a minimum. 
Tables 2 and 3 give resistances of tracks, &c., as calculated, 

With third rails we have not to take into consideration 
the mechanical strength and physical properties to such an 
extent as with the running rails, since, of course, there are 
practically no stresses or strains set up asthere are in the 
actual running rails. 

We are, therefore, at liberty to so proportion the chemical 
constituents as to give the least resistance, providing we 
comply with the proportions necessary to give the required 
strength and hardness, bearing in mind, however, that cer- 
tain constituents are required in the process of manufacture. 
It is interesting to compare the following table with those 
given before; these are actual figures taken from samples, 
e of which are being used on present day electric 
roads :— 


— — 


Percentage of Resistance com- 


pared with copper. 


C ^| Mn | P. | 8. Si. 
1 0:03 033 00232, a = | 6 92 average 
2 | 009 | 008 0015 003 ! 0011 6:6 
3 | 0045 ° 002 | 004 0 03 — 6:6 
4 | 012 | 025 | 006 , 005 | — | 6'9 average 
5 | 005 0.27 | 0:05 | 0:035 — | 6:8 


The average resistance compared with copper appears, 
therefore, to be 6:8 (676), or a little over one-half that of 
ordinary steel as used for running rails. The rail No. 1 in 
the above table was tested after laying, and the ratio com- 
pared with copper came out at 6:93, thus showing that the 
bonding had not appreciably increased tlie resistance ; this 
test, however, was carried out soon after the laying, and it 
is highly probable that the resistance would be considerably 
increased after a few months’ of running. Оп the Waterloo 
and City Railroad Mr. Jeukin states that the resistance per 


* 


1,000 yards was found to be 0°051 ohm taken with the drop 
of potential method; this gives approximately 0:09 ohm 
per mile, and taking the sectional area as 4, sq. in., the 
resistance, as compared with copper, figures out at 9:55. 
Even including connections, &c., this figure appears to be 
high, and does not compare at all favourably with 6°93 given 


TABLE IV.—RxrsisrTANCE OF ONE MILE or Тир RAIL. 


— 


Weight Area in : Resistance per , Resistance per | 10 per cent. 
per yard , за. in, mile of rail mile, two rails in added 
іп lbs. one rail. ! in ohms. parallel, in ohms. for bonding. 
| | Single. Double. 
70 70 0042 | оол 0065 00:3 
75 75 0:039 0 019 0:043 00209 
80 | 8:0 0:0366 0:0184 00404 00201 
85 8'5 0:0344 0:0172 ' 0038 0 0188 
90 ! 90 0:0325 00163 0036 | 00178 
95 95 0 0308 | 0:015 | 0:034 0 0165 
100 10 0 0294 | 00147 00324 | 0:0162 
| 
Area of rail taken as 10 of weight per yard in place of 1052 


weight of cubic inch of steel taken as 0 284 lb. Specific resistance 
of copper taken as 0°68 microhm per inch cube at 20° C., and steel 
taken at 6:8 times that of copper. 


for the Central London Railroad. Оп the Manhattan 
Elevated a 6 in. T contact rail is used weighing 100 lbs. per 
yard; the chemical composition is given as follows :— 

C = 0:078 /, Mn = 0:34 %, 8 = 0:073 %, Р = 0:069 %, 
and it is stated to have about eight times the resistance of 
copper. "The figures in Table No. 4 have been worked out, 
taking the average ratio of steel to copper at 68 from the 
above table, and it appears to be fairly correct for lines at 
present running where 10 per cent. has been added on for 
increase of resistance due to bonding, &c. 


WIRELESS TELEGRAPHY AND SUBMARINE 
CABLES. 


By EMILE GUARINI. 


SYNTONY, as it is called, lends itself to a marvellous extent 
to the realisation of multi-communication іп submarine 
telegraphy. 

We will not here explain the comparatively complicated 
mechanism of syntony, for it would lead us beyond the 
limits of this article, but we will return to this subject when 
we discuss the secrecy of despatches sent by wireless tele- 
graphy; we will confine ourselves to saying in a few words 
what it really is, roughly speaking, г.е., disregarding several 
coefficients that should be taken into account. The waves 
have nodes and ventral segments for tension as well as for 
intensity. A receiver or coherer is syntonised when it is 
placed at à ventral segment of the tension, or, better still, 
between two ventral segments of opposite signs, for instance, 
by using a bridge. Hence we see that if a coherer is con- 
structed to work when we apply to its terminals a difference 
of potential e, J. e., the difference we get between the ventral 
segments (of tension) of contrary signs, for instance, it will 
not work for other intermediate points (where the tension is 
less than e). Moreover, if we have several coherers working 
for one difference of potential e, and if by means of a current 
with a tension E, we produce waves of different lengths, we 
can see how easy it is to realise multi-communication. All 
that is required is that the ventral segments of the tension of 
the different waves shall not coincide, and that each coherer 
shall correspond with its particular ventral segment. 

The high frequency (Hertzian) waves are all adapted to 
the realisation of syntony; with their short length it is 
easy to realise the conditions above mentioned. In order 
that the same wire may be traversed by waves of ditferent 
lengths, as in the last model of the Marconi apparatus 
(English patent, No. 7,777, April 6th, 1900), the inductive 
method, employed by Blondlot, Turpain, &c., must be used. 
In fact, if a wire is connected directly with several oscillators, 
the oscillators will be connected with one another and will 
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form, so to speak, a single discharging circuit. The * in- 
ductive method " therefore enables the period of the oscillator 
to be rendered to a certain extent independent of the electric 
constants of the wire, which either conducts to a dist ince or 
radiates into space the electro-magnetic waves (third claim 
of my English patent No. 1,555, of January 24th, 1900). 

Only one method is known—at present at least—of 
realising very high frequency, millions of periods per second, 
for instance; this is the spark, which i8 to a certain extent 
(see theory in the above-mentioned patent) a very rapid 
interrupter, giving extra closing and breaking currenta. 

But to produce the spark, more or less high tensions are 
required, whereas in cables we must not exceed tensions of 
10 and 20 volta, t.e., tensions practically insufficient for the 
production of sparks. Higher tensions would endanger the 
safety of the insulation of the cable. Besides the inductive 
method, therefore, we require at the transmitter the trans- 
formation to low tension of the Hertzian waves.  (ELEC- 
TRICAL REVIEW, January 18th, 1901.) | 

Moreover, we know that it is advantageous, and we know 
why it is advantageous, to raise the tension in the circuit 
of the coherer. In this case it becomes indeed a necessity, 
since we are obliged to do what is not done in wireless tele- 
graphy, viz., transform the wave into low tension at the 
transmitter. 

The inductive method with transformation at the transmitter 
and the recewer is claimed in my English patent, No. 1,555, 
1900. 

The most simple arrangement for realising this kind of 
telegraphy—an arrangement the results of which I gave in 
the ELECTRICAL Review for January 11th and 18th, 1901 
—is shown in fig. 1. А telephone acts as receiver. It will 
be observed that the transmitter, if we consider the line wire 
as equivalent to the antenna—as I suggest in the third 
claim of my patent—greatly resembles the last type of 
Marconi transmitter (ELECTRICAL REVIEW, June 14th, 
1901). Iu the Marconi transmitter the oscillator is in shunt 
instead of being in series, and a condenser, introduced into 
the circuit of the windings of the two transformers, serves to 
regalate the length of wave. In the experiments I described 


(ELEcTRIcaAL Review, January 11th and 18th, 1901), I 
used condensers connected in shunt on the oscillator. In 
addition Marconi connects to earth one of the terminals of 
the secondary of the second transformer, which, I have 
reason to believe, is not indispensable or even necessary, 
especially in the kind of telegraphy that is occupying our 
attention (ordinary). It may be otherwise with wireless 
telegraphy, but I think not, when unipolar transformers are 
used, of the Rochefort type, for instance, in which, without 
any connection to earth, all the tension is conveyed on the 
side of the radiating wire. 


Fia. 2. 


Fig. 2 shows the application of the coherer reduced to its 
most simple expression. These two arrangements are 
described, illustrated and claimed in my English patent 
above-mentioned. 

To realise multi-communication, we have only to use an 
arrangement similar to that which Marconi uses for wireless 
telegraphy. In fig. 3 the cable takes the place of the trans- 
mitting antenna, with the Marconi receiver, the transforma- 


tion at the transmitter being the reverse of that used by 
Marconi in wireless telegraphy, for reasons explained 
above. The Slaby method is also applicable (fig. 4). 
The figure clearly indicates in what manner. The trans- 
mitter remains the same as in fig. 3. The receiver is the 


MAN 
ce 
—— Lal 


Fic. 3. 


Slaby receiver; the secondary of the transformer corresponds 
to the receiving antenna (the primary of the transformer 
being the transmitting antenna). 

For those who do not already know it, we will mention 
that the Slaby method of multi-communication in wireless 
telegraphy consists in placing the coherers between ventral 

M 


1 
MU 


segments (of tension) of opposite signs by using wires of 
suitable lengths. This is, in other words, the method which 
M. Turpain (** Practical Applications of the Electric Waves") 
has applied since 1898 for the realisation of multi-commu- 
nication in ordinary telegraphy. The arrangement shown 
in fig. 5 is very little different from that shown in fig. 4. 
It is another way of placing the coherers between ventral 
seginents of different signs. This arrangement serves 
another purpose also. In a former article we showed how, 
with a current of low frequency, transmission by short dis- 


Fia. 4. 


Eu | 
Si) Ge 


Fia. 5. 


tinct signals could be realised by means of two coherers with 
their batteries suitably arranged. The deviation in either 
direction of the needle of the galvanometer was obtained by 
sending into it positive or negative currents. The arrange 
ment shown in fig. 5 acts in the ваше way for the Hertzian 
waves ; the needle of the galvanometer deviates in one direc- 
tion or the other according to which coherer is influ- 
enced. The length of the wave transmitted will decide 
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which coherer is influenced. Thus we can with Hertzian 
waves realise either ordinary or wireless telegraphy with a 
coherer by short distinct signals by using for each trans- 
mitting and receiving apparatusa series of two transmitters 
and two receivers. 

(To be concluded.) 


RETAILERS IN THE ELECTRICAL. TRADE. 
[COMMUNICATED. ] 


THE grievances of which the retail electrical trade has for 
a long time complained have recently, as most people 
know, culminated in the formation of an association of 
Electrical Contractors. The members of this association 


have combined chiefly for the purpose of forcing the whole- . 


sale houses to confine their business entirely to the retailer. 
and to prevent them giving discounts to those members of 
the public who, from the nature of their business or their 
personal relations with the wholesale houses, may consider 
they are entitled to such privilege. Should a wholesale 
house, despite the association, be caught selling a switch to 
a hotel or a club (perhaps quondam customers of certain 
retailers), then this house is to be boycotted, and the members 
of the association will not retail its goods. These are the 
principles of the association, although it must be admitted 
that they are not put in quite so nasty a way in the rules ; 
nevertheless, the combination will have more or less power 
to enforce them, and. if we admit that business cannot be 


done without the middleman, it would appear on the face of 


it thit the action of the association is justified. It is, of 
course, possible, although not probable, that a wholesale 
electrical house could do business direct with the public by 
obtaining financial control of a considerable number of 
retail concerns ; but, as has appeared recently in the changes 
effected in the tobacco trade, to do such a thing only causes 
those retailers not affected to combine with an opposition 
house, and the position is practically “as you were.” 

The grievances of which the retailers have complained 
are chiefly—(1) The selling of goods such as fittings (with 
or without discount) to those members of the public who 
come with a shipper’s card, or with a personal introduction, 
or who are personal friends of the management; (2) the 
selling of goods direct to shops, clubs, hotels, &c. (with or 
without a discount); (3) the advertising in non-technical 
journals, by which the public find out who are the makers 
and buy direct from them. It will be the writer’s endeavour 
to show that their grievances are toagreat extent due to the 
retailers themselves, owing to their general want of enterprise 
and energy. 

There are always two sides to every question, and if the 
wholesale houses have, rightly or wrongly, encroached on the 
unwritten rights of the retailers, it is only because the latter 
have been found wanting in their function of supplying the 
demands of the public—nay, in creating public demands. 
The distributing channels having become inefficient, the 
‘main has shown leaks ‘in several places, and whilst it may 
appear necessary that the leaks should be stopped, the 
channels which caused the accumulation should also be 
cleared. 

The whole question, to begin with, resolves itself into 
this: If the public will not deal with the retailers, but 
insist on going to the fountain head, what are the whole- 
sale houses to do? Аге they to refuse to serve the 
public, and to refer them to the retailer, or are they to com- 
pete with their own retailer? Before this question can be 
answered it is necessary to put another one: Why do the 
public endeavour to dodge the retailer ? The reply to this 
brings us to our subject—because the retailer is not enter- 
prising ; because he is dear ; because he fails to educate the 
public as to novelties, or to bring before their notice what they 
want ; because he does not acquaint himself and his assistants 
with the technicalities of the business ; because he is careless 
in his estimates and his accounts. In fact, the public is 
sick of the “local shop." 

Under these circumstances we again ask: What should 


the wholesale houses do ? They should, whilst the middle- 
man continues to be their chief source of distribution, give 
him their support in every way, but they should, in return, 
demand that he gives the business that proper attention 
which should make it unnecessary for the public to dodge 
him. Of course, it may be argued, it is impossible 
to interfere with a man’s business and the way he 
conducts it; but if the retailers, through their combina- 
tion, can bring pressure on the wholesale houses, in order 
that the latter should maintain a proper attitude towards the 
retailers, the wholesale houses as a federated body might 
equally well bring to the notice of the Contractors’ associa- 
tion the name of any man who does not appear to be doing 
his duty towards the public, and therefore towards his sup- 
pliers. It is not a question of whether he pushes A's goods 
in preference to B’s goods; this merely shows that A’s 
traveller is better than B’s traveller. It is that he does not 
push anyone’s goods, but is content to wait for the public to 
look him up ; he is, in fact, spoiling the wholesalers’ trade 
in his neighbourhood, and neglecting to keep money in cir- 
culation. 

In making these charges we are quite aware that there are 
many retailers whose methods of enterprise have enabled 
them to come to the fore and to prosper ; it is these firms 
which make the contrast all the more striking when we con- 
sider the general local “ ironmonger, sanitary engineer and 
electrician,” or the “ electrical engineer" pure and simple. 
* Oh yes,” these will tell you, “the reason why the others 
have got on, or have not been mentioned in the Gazefte, is 
Е they have more money than we have; they are able 
to keep a good stock, employ a large number of men, and can 
advertise. They can afford to be enterprising ; we cannot.” 

All this is, of course, mere stuff and nonsense. It is by 
their businesslike methods in the first instance, by their 
efforts to attract the public, and to make the public support 
them, that these firms have prospered. 

What does the average man, such as we have described, do 
to promote trade? We know of hundreds all over the 
country who are content to write the sign “ Electrical 
Engineer " over their shops, leave a few incandescent lamps 
lying about in their windows, hang one or two out-of-date 
fittings up with their gas fittings, distribute a few hells, tele- 
phones and pushes about the shelves—and then continue to 
lazily dispense tin-tacks and water-cans across the counter, 
and complain that the electrical business does not pay. In 
the meantime, the above-mentioned electrical stock becomes 
rusty, and the public is less than ever attracted by it. 
Accompanied by this laissez-faire attitude as regards his own 
business, the retailer assumes a dog-in-the-manger attitude 
towards the wholesale houses. The latter, having found by 
experience that trade is vegetating in his neighbourhood, 
will perhaps get their travellers to call on a few institutions 
or hotels, or will circularise these in the spring with electric 
fan pamphlets, or, in the autumn, with incandescent lamp 
circulars. Then it is that the retailer shows energy, but in 
the wrong direction. Instead of following up these circulars, 
acting as his own traveller, and informing possible customers 
that he can supply fans, or lamps, or whatever may be in 
season, he becomes abusive towards the wholesale houses, 
alleging that these are cutting him out, and endeavouring to 
* get at his own customers. It does not occur to him that 
hehas had just as much opportunity to secure the custom 
himself, but that he waits for this just as he waits to be 
asked to mend a cistern, locate an escape of gas, or repair a 
crank bell. | 

He does not understand that it is necessary for him to get 
straight to the public, to force himself, as it were, under 
their noses. Occasionally he prints poor-looking circulars 
of oil stoves or garden hose, and these are sent round in 
open envelopes under jid. stamp, or distributed by hand. 
But the majority of the public consign an open envelope to 
the waste paper basket without examining its contents, and 
in many houses the servants are instructed not to deliver 
advertisements upstairs. As for circulars slipped under the 
door, or into the letter box, these are destroyed at once when 
received, and in many cases the messenger cannot be relied 
on to deliver them at all. 

What then, it may be said, would you have the poor man 
do? You cannot expect him to purchase an expensive 
stock, print extravagant circulars, and send these round his 
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district by 1d. stamp. The answer is simple. If the 
retailer can show the wholesale houses that he is enter- 
prising—that he is willing to take certain risks if backed up 
by them, and that he has some smart ideas—it is certain 
that they will support him, for his success is their success. 
It is not difficult for him to get a certain amount of show- 
room stock on very easy terms on consignment account ; the 
business, often brought by a good display, is surprising. He 
can usually get as many showcards, showboards, &c., as he 
requires, if he will only demonstrate that he means business. 
And is it not a fact that the wholesale houses will often feed 
him with well-printed circulars printed with his name and 
address for nothing ? He may have a smart idea for adver- 
tising or circularising certain goods in his district, and if 
he approaches the makers, it is more than likely that they 
will do the printing for him, and sometimes the postage 
too. But what he so often does is to leave the circulars 
which are given him lying about on his counter, where they 
get picked up by curious children or trodden under foot ; 
those people whose custom he requires do not take them. 
Or, if he does not sell them for waste paper, they are sent 
round as above described, which means so much money lost 
to him and tothe wholesale houses. How often is it that 
he takes the trouble to thoronghly acquaint himself with the 
new branch he has taken up, or to employ a competent set 
of men to do his bell, telephone or electric wiring work. 
Failing his understanding the subject, small wonder that he 
does not make a house-to-house canvass, either personally or 
by letter, and that he makes no earnest attempt to attract 
customers to his shop by any display of novelties, 

It is only necessary, in one’s own circle of acquaint- 
ances, to consider the number of instances where business 
might be done with the several applications to which elec- 
tricity lends itself in the daily routine of life, were only 
some of the local so-called **electrical engineers" to push 
their business properly, and to bear in mind at the same time 
that all this field is lost to the wholesale houses many 
thousands of times over. Will anyone acquainted with the 
electrical wholesale and retail trade venture to deny that 
what has here been set forth against the retail trader as a 
whole is not true in more or less every locality in the United 
Kingdom ? Under the circumstances, there should be no 
wonder that the wholesale houses have endeavoured to trade 
direct with the larger kind of customer, such as clubs, hotela, 
and other institutions, and have tried by other means, such 
as advertising in non-trade papers, to stimulate a demand 
amongst the public for their commodities ; and by all laws 
of right, it is very unreasonable on the part of the retailer 
to object because some hotel, for instance, on his books has 
received a circular from a wholesale house. He should have 
seen that the hotel was kept up to date with such informa- 
tion by himself. 

Again, it is a common cause of complaint that the 
retailer is dear; in many cases this is well founded. He 
may be enterprising, smart, and well acquainted with the 
technicalities of the business, but if he is not satisfied with 
a reasonable profit, by which he is likely to more rapidly 
extend his turnover, he does as mucli to stifle the business as 
if he were incompetent only. 

In the matter of accounts and estimates the small 
* electrica] engineer" is proverbially bad, and it is not sur- 
prising that the man who is only half-illiterate does not 
prosper in the electrical business, although he may be able 
to correctly estimate and charge for (*) a plumbing job 

We think it has been amply demonstrated why the public 
endeavour to do away with the middleman ; that they also 
try to vet discounts shows that they are imbued with what 
he lacks,—namely, business instincts. And whilst it is 
only proper that the wholesale houses should continue to 
support the retailers by refusing such discounts and by 
referring the public to reliable contractors, it is also quite 
fair for them to expect that the retailers will show such 
increased enterprise (with or without the manufacturers’ 
support) as will render it unuccessary for the latter to sell 
direct to anyone but the retailer. 


— ——— — — 


Gleckheaton.— The D.C. bas resolved to apply to the 
L. Ci. II. for sauction to burrow the further sum of about £6,000 for 
electricity purposes. 


"THE GOVERNMENT AND ELECTRICAL 
LEGISLATION. 


Ir will be remembered that one of the recommendations 
made by the committee appointed by the Council of the 
Institution of Electrical Engineers, to inquire into the 
effect of legislation upon the progress of electrical engi- 
neering in this country, was to the effect that a deputation 
should wait upon Lord Salisbury. The purpose of the 
deputation was to impress upon his Lordship the detrimental 


effect of present legislative enactments and to urge immediate 


remedial action. 

Unfortunately, the Prime Minister did not see his way 
to receive the deputation personally, but referred the matter 
to the President of the Board of Trade. The pressure of 
public business has caused the meeting to be twice post- 
poned, but on Wednesday morning, tle 18th inst., it was 
found possible for the desired conference to take place. 

The deputation was of a thoroughly representative character, 
consisting, amongst others, of Lord Kelvin, the Earl of 
Rosse, Lord Greenock, Sir Michael Foster, M.P., Sir Thoma: 
Wrighton, M.P., Mr. James Swinburne (President of the 
Institution), Dr. R. Spence Watson, Major-General Webber. 
C.B., Lieut.-Colonel Crompton, C.B., Prof. Perry, Prof. 
S. P. Thompson, and Messrs. Stephen Sellon, Morse, R. P. 
Sellon, Madgen, Patchell, Ferranti, Sparkes, Mordey, and 
Mr. MacMillan (secretary of the Institution). 

The deputation having been introduced to the President 
of the Board of Trade (Right Hon. Gerald Balfour, M.P.) 
by Lord Kelvin, Mr. Swinburne procecded to explain why 
they had sought the interview. He referred to the repot 
of the Committee appointed by the Council of the Institn- 
tion to consider the subject, and reminded Mr. Balfour that, 
on the advice of Lord Salisbury, they came to him, not 
merely as President of the Board of 'Trade, but algo as a 
member of his Majesty's Government, and they asked thit 
their wishes should be communicated to the Cabinet. When 
electrical distribution for lighting purposes became practical 
ahout 20 years ago, the fact that it was necessary to obtain 
permission to open up streets for the purpose of laying cables 
at once brought the industry into contact with local autho- 
rities. Were it not for this, the speaker said, the electrical 
industry would be as free of special control by local authe- 
rities as other trades. The special care taken by Parliament 
at that time to conserve the interests of local authorities 
resulted in the passing of an Act which discouraged tle 
industry and prevented progress, until some of its most strin- 
gent conditions were modified six years later. These Acis 
were based on the assumption that an electricity supply 
undertaking would carry on all its operations within tle 
area of a single local authority. Now that a single scheme 
may deal with the supply of an area of a thousand square 
miles and upwards, and deals not with a single parish but with 
several counties, the purchase clauses by which local bodies 
can at the expiration of a given period purchase the under- 
taking are out of date, and in many cases wholly inapplic- 
able, Electrical enterprises should have their limits and 
boundaries set by economical considerations alone, and 
arbitrary boundaries, mostly of mediaval ecclesiastical 
origin, should not limit the distribution or the growth of 
electrical systems. Mr. Swinburne went on to вау tbwt 
they did not come as opponents of municipal enterprise. 
Their desire was to have the powers of abuse of their present 
lezal powers by local authorities checked and rendered 
impossible by new legislation. They could prove that in 
many cases the action of local authorities had been not only 
prejudicial to the industry but harmful to the best interests 
of the ratepayers, for it was of national importance tbat 88 
cheap as possible a supply of electric energy should be 
available to all. In addition to the power of compulsory | 
purchase of both lighting and traction systems, the power of 
veto at present vested in local authorities needed consider- 
able modification. Several points in which the Board of 
Trade were themselves particularly interested were then 
mentioned, such as the recrganisation and increase of Us 
electrical staff, and the necessity of more frequent modiber 
tion of its existing regulations, and the help of the Instite- 
tion was offercd in discussing and framing new regulations 
if such ussitance were ене. Mr. Swinburne concluded 


ag na RR TR Re ————————M 


‘Vol. 80. No. 1289, Jors N, 802-1 


THE ELECTRICAL REVIEW. 


1053 


by again drawing attention to the wider issues concerned in 
the necessity for new legislation, and urged the need for the 
appointment of a Royal Commission to inquire into the 
merits of the whole question. 

Lieut.-Colonel Crompton pressed home the contention of 

Mr. Swinburne by instancing the case of Hove, where the 
powers originally obtained by the Commissioners were taken 
over by а company. During the first few years of its exist- 
ence the company was left unmolested, but since the time 
it commenced to make a profit, every effort had been made 
by the local authority to thwart its progress and impede its 
work. For instance, when a new site for a generating station 
had been secured they refused to allow the mains to be laid 
for a short distance to bring the current within the com- 
pany's area, and when a proposal was made to raise the 
voltage from 110 to 220 volta, they actively canvassed con- 
eumers to urge them to refuse consent to the change. 
Then, referring to the practice in Germany and 
Switzerland, where, if anything, more care was taken 
than in this country to protect the life of the citizen, 
but where greater facilities were given for the carrying out 
of complete schemes, he recommended the formation of a 
committee of experts, who should assist the present technical 
staff of the Board of Trade in dealing with new proposals 
brought before them. 

Dr. R. Spence Watson, as a director of some of the elec- 
trical undertakings in the Tyne district, spoke of the serious 
effects of the capricious use of the power of veto by small 
local authorities. He pointed out how every extra burden 
laid on à commercial undertaking resulted in a higher charge 
being necessary for its producta, since to exist it must make 
a profit, and, in the case of an undertaking liable to com- 
pulsory purchase, provide an amortisation fund. The possi- 
bilities of electrical engineering were very high, and it was a 
question of national importance that its progress were not 
checked by restrictive laws. The possession of the power to 

. veto proposed electrical tramways made local authorities 
very unreasonable, and in certain cases they imposed most 
unjust cond itions as the price of their consent. The speaker 
referred to a case which had come under his immediate 
notice, in which two authorities had power over the same 
roads, and one insisted upon the line being laid in the centre 
of the road, while the other was equally insistent upon it being 
placed at the side. 

Mr. Sydney Morse dwelt upon the serious effect which this 
power of veto entailed, not merely upon the industry, but 
upon the public. He quoted extracts from speeches made 
by Lord Morley in the House of Lords, on July 11th, 1901, 
and Mr. John Burns in the House of Commons, on May 
15th, in the present year, proving the injustice of the 
preeent condition of affairs, and urging reform. Wolver- 
hampton was mentioned as an instance where a promising 
scheme affecting a wide area was crippled because the 
promoters would not consent to purchase electric energy for 
that portion of the system within the Wolverhampton muni- 
cipal area at & price they considered prohibitive. Belfast 
was another case in point. At Swansea the introduction of 
electric traction rendered an increase in the number of 
passing places advisable in the interests of the public, but 
the Corporation withheld their consent until a payment of 
£5,000 was made to them. Не was aware that no absolute 
power of veto to local authorities was given under the 
Light Railways Act, but the standing orders of Parliament, 
and the following of precedent by the Board of Trade 
resulted in practically the same thing. He believed that the 
new Bill on this matter, prepared by the Board of Trade, 
would to a certain extent remedy matters, and he urged in 
the interests of the country, which demanded the best service 
at the lowest price, its early presentation to the House of 
Commons. 

Sir Michael Foster, speaking as one of the secretaries of 
the Royal Society, acknowledged the many obstacles which, 
in this old country, were placed in the path of technical 
progress, and said he was sure that all scientific men would 
welcome a change in the attitude of the Legislature towards 
electrical envineering projects. 

Mr. Ferranti emphasised the importance of. cheap power 
supply, and spoke of the difficulties which the promoters of 
the Midland power scheme had met with. The insistence 
upon underground mains, even for pioneering work, had 


proved costly, and was contrary to the practice on the Con- 
tinent; while the regulations regarding permissible varia- 
tions of voltage, limits of sizes of feeders and transformers, 
also needed revision. In order to keep abreast of the times 
and the progress continually being made, the regulations 
net ded constant revision, and he feared that a large increase 
in the electrical staff at the Board of Trade was a real neces- 
sity. The tendency of legislation in electrical matters had 
been most repressive; that relating to traction needed imme- 
diate revision, and he hoped that the Board of Trade would 
take the side of progress against the vested interests, whose 
influence had been so detrimental to the public interest. 

Dealing with the points relating to his own Department, 
Mr. Balfour promised with reference to overhead wires to 
consider any case brought b«fore.him on its merita, and as 
regards the others to carefully consider any proposals as to 
their amendment submitted by the Institution. He was 
not convinced as to the necessity for increasing the technical 
staff at his disposal, and asked for any further evidence of its 
insufficiency. 

Mr. Patchell, while acknowledging the courtesy he 
had always experienced at the bands of the permanent 
officials, pointed out the uncertainty of the application 
of many of the regulations relating, for instance, to extra 
high pressure, and the thickness of dielectrics, and re- 
marked upon the insistence on earthing the centre point of 
a three-phase system as not in accordance with latest ideas. 

Mr. Balfour then proceeded with his general reply. He 
recognised the importance of the subject, and to a large 
extent sympathised with the deputation.. It was undeniable 
that more rapid progress had been made in electrical engi- 
neering in other countries. While the legislation dealing 
with the question was no doubt susceptible of considerable 
improvement, and it was possible that some local authorities 
had abused the powers given them by Parliament, he did not 
think that this fully accounted for the present position. 
He thought that to a large extent the rapid progress in the 
United States was due to its being a new country, sparsely 
populated and having comparatively few established interests 
to be contended with, whereas in this country the reverse 
was the case. It was in his opinion these fundamental con- 
ditions rather than any legal enactments which retarded the 
progress of electrical engineering in this country. 
It seemed to him that the really important question was 
not so much any impediment thrown directly by Parliament 
in the way of the development of the electrical industry, as 
the power reposed by Parliament in local authorities to veto 
schemes with which they were not in agreement. With 
respect to this, there were two branches of the subject, viz., 
the supply of electric energy for lighting and power purposes, 
and electric traction. In the case of tramways, so far as 
these matters were still determined by the Act of 1870, the 
local authority had an absolute veto as regarded provisional 
orders, and by a standing order, the House of Commons also 
possessed an absolute veto upon mcasures proposed to be 
promoted by means of Bills. To some extent the evils 
flowing from that condition of things had been remedied by 
the adoption of the Light Railways Act, even when the 
scheme was, in the proper sense of the word, a railway on a 
road, or a tramway; but it was true that both the Light 
Railway Commissioners and the Board of Trade had con- 
sidered themselves more or less bound by the regulations 
laid down in the Tramways Act, and the Standing Orders 
of the House of Commons. While he did not think 
they had gone the length of giving the local authority 
an absolute veto, no doubt they were influenced by 
these provisions. The question had recently been investi- 
gated by & Departmental Committee, upon which both 
promoters and local authorities were represented, and 
what he hoped was a reasonable compromise had been 
embodied in a Bill which he intended to introduce into the 
House of Commons on an early occasion. "They must, 
however, remember that local authorities represented a great 
power, and they were fully alive to the fact that it was to 
their interest to possess, if not an absolute veto, at any rate 
such a position that they could make their views felt. A 
few weeks ago an attempt to alter this Standing Order of 
the House of Commons had been abandoned, on account 
of the opposition it aroused. This illustrated the 
difficulties to be met with in any attempt to deal with the 
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situation. The Committee of the House of Commons which 
reported in 1898 had made a series of recommendations in 
regard to modifications of the present Acts relating to 
electric supply ; but before the Board of Trade could act 
upon them, legislation regarding them was necessary. For- 
tunately, when powers for electric supply undertakings over 
large areas were sought for by Bill, these recommendations 
formed a precedent and were acted upon, otherwise they 
were inoperative. Тһе Board of Trade had drafted a Bill 
to give effect to them in ordinary cases, but he had not yet 
been able to bring it forward. In the present state of public 
business he could hold out but little hope of either Bill 
being passed this session, but they would be pressed at the 
earliest possible moment. Meantime he would assure the 
deputation that the Board were not insensible to the needs 
of the electrical industry, but were as anxious as themeelves 
to secure that the public interests should be properly served 
by ita due development. 

In thanking Mr. Balfour, Mr. Swinburne pressed for an 
answer to their request for a Royal Commission to be 
appointed to inquire into the whole matter. 

Mr. Balfour stated that this was a matter for the 
Cabinet, and that he would bring the matter under their 
notice, but he could not pledge himself to give his support 
to the application. 

There was a geueral feeling of regret that the Prime 
Minister had not been able to meet the deputation, since 
there was a danger, apparent from time to time during the 
interview, that any discussion of the matter with the 
President of the Department most interested in the question 
would resolve itself into disputes about details, and Jeave 
the questions of principles untouched. It was largely owing 
to Mr. Swinburne’s tact that such was not the case. The 
case presented by the deputation was a strong one, and its 
failure to arouse the Government, as represented by the 
President of the Board of Trade, to a more active concern 
for the removal of disabilities which are injuring the prosperity 
of the country, is only one more reason for an active cam- 
vaign on its behalf. 


CORRESPONDENCE. 


A Scandal which Everybody Admits. 


My attention has been called to the paragraph on page 
990 of your issue of June 13th, in which you make a state- 
ment which certainly requires an answer from me. 

You refer to my evidence before the committee of the 
Institution of Electrical Engineers, in which I stated that 
men who left us as pupils, and who were failures in every- 
thing, have blossomed out into consulting electrical engi- 
neers, You wish to know if these failures in everything 
were retained in the Arc Works during the full term of their 
pupilage. 

Now, sir, no one knows better than you do that we have 
been taking pupils for upwards of 20 years, and during that 
time a very large number of gentlemen have received their 
education as electrical engineers at our works. Of these an 
unusually large proportion have turned out to be successful 
engineers, and are now amongst the leading members of the 
profession, but in the nature of things, a small minority of 
them have been less successful when tried by the severe testa 
ag engineers in charge of contract work or as manufacturers 
on their own account. 

It is unfair for you, or anyone else, to lay the blame of 
unsatisfactory training on the shoulders of the firms who 
take pupils. The fault does not lie with them. They can 
only make the best of the material supplied to them, and it 
is evident that out of this material, among many successes, 
there will bea few failures. "That these failures should gravi- 
tate into the ranks of consulting electrical engineers is, I 
believe, generally due to the want of care of the local 
authorities in ascertaining for themselves the antecedents of 
the consulting engineers they employ. 

It is one of the disadvantages of having to speak the 
truth on such a highly disagreeable matter that you force 
me to make this public explanation, but knowing as you 


do the extreme importance of the work the Institution has 
been doing in collecting this evidence and in attempting to 
probe to the bottom the causes why our country is behind 
hand in electrical engineering progress, you ought to have, 
at least, communicated with me for a further explanation of 
my evidence before remarking on it in a manner which is 
calculated to hurt the feelings of our past and present pupils 
and of their friends. 
R. E. Crompton. 
F. R. R. 


[We are glad to publish this disclaimer, but why did 
not our correspondent state in his evidence what he 
tells us now? He made no mention of his succesful 
pupils, but only of those who were failures in етегу- 
thing. It is Lieut.-Col. Crompton himself who is unfair in 
suggesting that we attributed blame to the firms who take 
pupils; we merely asked a question, and attached no blame 
to anybody. 

Our correspondent’s reasoning аз to the manner in which 
these failures become consulting engineers savours of the 
Emerald Isle. "The failure has already gravitated before the 
local authority has anything to do with him. 

Touching the concluding portion of our correspondent's 
letter, we would like to ask of what use is published evidence 
if further explanation is necessary before drawing attention 
to any part of it? The lot of an editor is not altogether 
a happy one at the best of times, and life would not be worth 
living if we had to appeal to everybody who elects to give 
evidence upon впу given topic to ascertain whether his testi- 
mony required further explanation. Imagine the editor of 
a London morning paper corresponding with Mr. Chamberlain 
as to whether his speech at a political meeting the previous 
night formed really what he wished to convey to bis 
hearers, or something entirely different. 

Lieut.-Colonel Crompton made a deliberate and sweeping 
staten ent which was duly reported in our columns; if the 
matter is disagreeab'e to him, and calculated to hurt the 
feelings of his past and present pupils, the blame is his, not 
ours, for we, as well as the gallant officer, have a duty to 
perform towards the electrical engineering industries and the 
local authorities. —Ens. ELEC. REv.] 


Referring to a note under the above heading appearing 
in your issue of June 13th, and to Mr. Morgan Williams's 
letter of June 16th, I should like to make a few remarks 
on this subject. | 

In the first place, I think that you yourselves will admit 
that the sum and substance of the remarks quoted by Colonel 
Crompton are perfectly true, and that one of the causes of 
the backwardness of the electrical industry in this country 
can be traced to the state of affairs existing in the pest, of 
allowing consulting engineers, as a body, to dictate to the 
manufacturers. 

It certainly does seem rather absurd that the late pupils 
and members of staff of firms, who have been unable to 
justify their existence in this branch of the business, when 
incompetence cannot be tolerated for long, should be able 
to turn round and act as dictators to the manufacturing 
firms. 

No doubt Colonel Crompton would have somewhat modified 
his remarks if they had been delivered in a public speech. 
where one is often debarred from giving a plain, straight- 
forward statement of the case; but it does seem a mistake 
if, before a Committee of the Institution of Electrical Engi- 
neers, appointed specially to inquire into the causes of the 
backwardness of our industry, plain speaking is to be pre- 
vented. 

I think that if the Institution wishes to obtain the help 
and the opinion of manufacturers, whose mouths are natar- 
ally closed in public to a good many existing evils, that the 
proceedings should be considered privileged, and that state- 
ments made by them should not be published if likely to 
prejudice their individual interests. 

] suppose there are more old ** Crompton " pupils in good 
positions in the electrical industry than any other single firm 
can point to, but it stands to reason that the number of 
those that have not succeeded is a still larger one. 

This state of affairs applies to all firms taking pupils, and 
is, I think, only to be expected. 


or 
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The grievance would sem to he that this large body cf 
so-called failures among both staff and pupils of the different 
manufacturing firms dri^t into consulting work—a class of 
work which really requires the very highest instead of the very 
lowest quali&cations—:.nd that, in this positton, they аге 
able, for the time being, to exist. to be of considerable 
hindrance to the manufacturing industry at large, and, it is 
to. be feared, in manv cases to their clierts as well. 

I have the grestest respect for the better qualified 
consulting engineers, but hope to live to see the day when 
their profession will be closed to the riff-raff of the industry, 


X. Y. Z: 


— — —— ——— OCS ne ee 


Meters. 


We have noticed the correspo idence in your “ Legal Query 
Column," wherein reference is made to the Long-Schattner 
prepayment meter. 

As the question of consumers “ running " on the dimming 
resistance has occurred once or twice, it will, perhaps, not be 
out of place to supplement your answer with some further 
information. 

It seems to us that “ Inquisitive” has not seen the exact 
type of meter “approved by the Board of Trade," as the 
dimming device in that type consists of an 8, 16 or 32-C.r. 
lamp contained in the instrument. — Now, in the event of a 
consumer choosing to “run” on this dimming resistance, 
his lamps will only give him about 20 per cent. of their 
proper amount of light ; furthermore, he will not be able to 
get, his full pressure on again until he inserts sufficient coins 
to pay for all the current he has used on the “ dull” system. 
We find that this gets over the whole difficulty, but if this 
course is considered desirable, the collector can extract the 
* dimming lamp" from the meter, and the consumer will 
then be in darkness until he inserts sufficient coins to bring 
the lever over. | 


The Schattner Electricity Meter Company. 


E. B. ScHATTNEB, Engincer and Manager, 


June 20/h, 1902. 


PARLIAMENTARY. 


LoN DON Unitep Tramways BILL. 


THE Select Committee of the House of Commons, presided over by 
Mr. Compton Ricketts on Tuesday last week, heard evidence from 
frontagers in opposition to the Wimbledon portion of the Bill. 

On t^e following day, Wednesday, the Rev. C. P. CLARRE, of 
Holy Trinity Church, Merton Road, said he withdrew his oppo- 
sition to the Bill, as terms had been agreed upon between himself 
and the promoters. 

Mr. RAvENSHORE, auctioneer and surveyor, of Ealing, pointed 
out that since the electric tramway service had been introduced, 
there had been a decline in the rents of tbe larger houses. 

The Rev. B. M. Kitson, rector of Barnes, said it was the opinion 
of the majority of the inhabitants of Barnes that the proposed 
tramway from Hammersmith to Richmond was unnecessary, as the 
present omnibus service met all requirements. In this district there 
was a working class population of about 2,000, a considerable 
number of whom were employed by the London and South- 
Western Railway. 

Sir C. ELLIOTT, chairman of the Finance Committee of the 
London School Board and chairman of the Wimbledon Elementary 
Schools Committee, said he feared the proposed tramway would 
increase the danger to the young children attending the schools. 
He would suggest that a clause be inserted prohibiting compulsory 
acquisition. of any of the school property, and requiring the Com- 
pany to make such alterations in entrances as the Board of Educa- 
tion should think would be adequate to prevent risk of danger to 
children. 

The CHAIRMAN intimated that it was thought a clause regulating 
the speed of the cars past the school to walking pace would be 
sufficient. 

Mr. Воввосанз, architect, said he could not express an opinion 
as to the effect of the embankment and heavy traffic upon houses 
in Barnes Terrace, but the possible effect of alterations of drainage 
upon the foundations of an old house built on a clay soil would be 
considered, 


On Thursday Mr. Cross, of Barnes Terrace, contended that the 
tramway to be laid in his district would be of no advantage to the 
Inhabitants, and that the proposed embankment would be & source 
of danger and inconvenience to rowing men. L 

Lord К. Сес, К.С, who addressed the Committee on behalf of 
the frontagers, said he took special objection fo the Richmond and 
Hammersmith line. The embankment at Barnes, he thouglil; sd 
not such an improvement that it would justify the construction of 
a tramway. At the present time a tramway service was being run 

between Richmond and Hammersmith, and although there was a 
break at Kew Bridge, there would be another break in the projected 
eouthern connection at Hammersmith Bridge. He maintained that 
the needs of Barnes and Mortlake were met by train and omnibus : 
cervices. 

Mr. C. J. Owzss, the general manager of the London аһа Benth: 
Western Railway, gave evidence in opposition to the Bill He said 
that between the stations at Kew Bridge, Brentford, Isleworth and 
Hounslow, there had been a reduction in the gross receipts from 
£1,516 to £524 in the half-year since the completion of the 
tramways, The present proposals, if sanctioned, he feared 
would bave an equally injurious effect on the traffic of the 
company. It had not been found that the action ef tramways as 
feeders to railway stations had any compensating advantage. The 
promoters had put forward as an argument in favour of the Bill 
that extensions into the outskirts would help to relieve the conges- 
tion of the population cf London, but he had noticed that a witness 
who had supported that argument in a speech at Richmond, had 
urged the Corpsration to buy land for the working class accommo- 
dation to prevent its being acquired for London generally. Ай 
agreement for the electrification of the Londcn and South-Westerf 
line between Richmond and Hammersmith and other parts. of the 
liue was about to be concluded between his company’s directors 
and the Metropolitan and District Railways. The proposed tram“ 
way from Wimbledon to Malden would mean 4 duplication of the 
route traversed by the railway. Last year there were 838,819 pad- 
sengers carried on the railway from Wimbledon and Raynes Parb 
to ttations on the route of competition, and the receipts from that 
source were £9,479, with an average of 2d. per passenger. It was 
stated that a reduction of the traffic in proportion to the past 
experience of tramway competition would mean a loss of £6,000 to 
the company. The London and South-Western Railway Company 
were spending £1,700,000 on improvements between Clapham Juno- 
tion and Waterloo, in view of the competition of the Tooting 
extension. A railway company bad to go to great expense to 
purcbase their land in order to construct their line, but à tramway 
company had the free use of the road, with public lighting paid fot 
out of the rates. He maintained that the needs of accommodation 
for the working classes of Richmond did not justify the competi- 
tion by the proposed tramway. A passenger on his company's line 
was able to travel 194 miles fora 6d. return ticket. In 1901 the 
railway company had issued 103,364 tickets by six workmen's 
trains. There was a very &mall demand for wcrkmen's tickets on 
the line between Richmond and Hammersmith, the average being 
about seven in a train on the District Railway. The Committee 

adjourned. 

On Friday last week the evidence for the London and South- 
Western Railway in opposition to the Bill was completed. 

Mr. PEMBER, K.C., in addressing the Committee on behalf of the 
railway company, said that the loss to the London and South- 
Western Hailway Company since the development of electrical 
iramways in London and the suburbs amounted to £10,000 a year. 
The tramway companies should proceed with the work before them in 
the construction of their authorised lines before asking for further 
powers. The piling up of unexecuted schemes was the result of 
competition between promoters who wished to keep out rivals. 
As a result, great monopolies were being created, and the map was 
being covered with a large number of authorived but not constructed 
lines. He maintained that the evidence for the promoters had not 
shown that there was any necessity for the extensions, as the exist- 
ing railway company was capable of supplying the demand. The 
electrification of the London and South- Western Railway Company 
to Richmond and Wimbledon would give quicker and more frequent 
trains. If railway companies were to be subject to tramway com- 
petition, it would tend to discourage improvements being made on 
suburban lines. He did not mean to imply that the railway com- 
panies had a vested interest and should be protected against all 
competition, but he did submit that only a case of very urgent 
public necessity would warrant the Committee in passing the Bill 
before them, and guch necessity had not been proved. | 

Mr. FITZGERALD, K.C., replying for the promoters, said that if 
the argument of Mr. Pember was to prevail there would be an end 
to tramway extension in London, for nearly every tramway was 
more or less a competitor with a railway. The tramways, however, 
to a great extent created their own traffic, and in the case of the 
Lundon United Company, the Hounslow traffic had never been 
carried by the South-Western Railway. The result of the con- 
struction of the tramways as proposed, together with the tube 
railway, would enable a workman to go from Richmond to London 

for 4d. 

After considering in private, the Committee approved the whole 
of the northern group of lines on the Hammersmith and Shepherd's 
Bush system. They also approved No. 7 and No. 6 line of the Kew 
portion of the scheme (Richmond, Mortlake and Barnes) to the 
south side of Hammersmith Bridge. The Wimbledon group was 
also sanctioned, except a small piece of line to have run alongside 
the common. The time during which the Barnes Council was to be 
enabled to exercise ite option of purchase they reduced from 50 to 
30 years. 

The clauses were then considered and amended. 
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CAVEHILL AND WHITEWELL TRAMWwAYS. 


Lorp Newton presided last week over a Select Committee of the 
House of Lords to consider the Bill of the Cavehill & Whitewell 
Tramways Company. Mr. Balfour Browne, K.C , opened the case 
for the promoters. | ‚ | 

Mr. Kirkpatrick, J.P., of Ballyclare, gave evidence in support of 
the Bill, which, he said, if passed, would confer a great service on 
the district. 

ætidence was given on behalf of the Bill by Mr. Bellon, the 
engineer to the British Electric Traction Company. In cross- 
examination, witness said that the company bad made several 
attempts to do business in Irelard, but hitherto without success. Up 
to the present Ireland had not been a feuitful soil for tramway 
enterprise. Ніз company never purchased an interest in a tramway 
In order to sell it again, but they always retained the control them- 
selves. Mr. Fitzgerald addressed the Committee on behalf of the 
Corporation. 

Local evidence having been tendered in opposition to the scheme, 
the Committee found the preamble proved. Oa the consideration 
of clauses, Mr. Fitzgerald, on behalf of the Corporation, asked for a 
clause providing that the drivers and conductors should be licensed 

theth. The Committee agreed to insert the clause. Mr. 
Fitzgerald next asked that Clause 10 of the Bill providing for the 
protection of telegraph lines from interference by the electric lines 
of the company, should be extended to the Corporation, who were 
licensees of the Postmaster-General fir the telephone service. Mr. 
Sellon said that if such a clause were given, it would enable the 
Corporation to erect and use the most inferior sort of wires for their 
telephone system, and would cripple electric traction in Belfast for 
years to come. The clause was rejected. Mr. Fitzgerald finally 
asked ror the insertion of words in one of the clauses requiring the 
Company to obtain the consent of the Corporation to make, main- 
tain, alter, or remove crossing, sidings and junctions, Mr. Balfour 
Browne, K.C., said that such a clause was unnecessary, seeiog that 
the company were obliged to get the consent of the Board of Trade. 
However, he was willing to agree to it it words were inserted 
stating that the Corporation's consent was not to bs withheld un- 
reasonably. The Committee passed the clause as amended at the 
suggestion of Mr. Balfour Browne. The Bill will now be reported 
for third reading. 

Dumbarton Electric Lighting.—4A Select Committee of the House 
of Lords, presided over by Lord Newton, sat last week to consider 
the Electric Lighting Provisional Order No. 5: the only order that 
was opposed being that of the Corporation of Dumbarton, Mr. 
Blennerhassett, K.C., opened the case for the Corporation, and said 
the Bill contained nothing peculiar, for it practically incorporated 
the provisions of the Electric Light Clauses Act of 1899. The Bill 
proposed to enable the Corporation to supply electric light in 
Dumbarton. The practice of Parliament had been to give a 
preference to local authorities as against private companies, unless 
there were very exceptional circumstances, which he submitted was 
not the case here. A great number of provisional orders bad already 
‘been granted in Scotland to local authorities, far less favourably 
situated for the supply of electric light than Dumbarton, including 
Naim, Galashiels, Clydebank, Alloa, Crieff and Stirling. The 
population and rateable value of the burgh were steadily increasing. 
In 1875 the Corporation acquired the gas undertaking, which had 
been highly successful, and they had good reason for believing 
‘that they would be quite as successful with the electric 
light. There was an excellent site for a generating station. It was 
proposed to commence with a small installation, estimated to cost 
421, 000, and to gradually increase the supply as the demand 
increased. The only petitioners against the Bill were the North 
British Railway Company,the Lanarkshire and Dumbartonshire Rail- 
way Company, and the Dumbarton and Balloch Joint Line Com- 
pany, who said that, as ratepayers, they were afraid that the scheme 
might result in a financial loss, which would have to be borne by 
the rates. The petitioners alleged that there would not be sufficient 
demand in the burgh for electric lighting, but he asked their Lord- 
ships to say that the Town Council were better judges in that 
respect than the directora of railway companies. An assertion was 
also made by the petitioners that the order was promoted for the 
purpose of covering wasteful expenditure incurred by the Corpora- 
tion in opposing the Bill of the Clyde Valley Electric Power Com- 
pany last year. Such an assertion was, he submitted, absolutely 
without foundation, and could not be sustained for a moment. 
Aftea hearing counsel against the order, the Committee declared 
the preamble proved. 


Cleethorpes Improvement Bill.—All opposition to this Bill has been 
withdrawn. 

Metropolitan District Railway Hill. -The Marylebone Borough 
Council have withdrawn their opposition to this Bill. 

City and Brixton Railway Dill.—The London County Council has 
deposited a petition in the Private Bill Оћсе of the House of Lords, 
praying to be heard against tbis Bill. 

London, Tilbury and Southend Railway Hill. This Bill came 
before the Standing Orders Committee of the House of Lords last 
week, and it was decided to dispense with the Standing Orders and 
allow the Bill to proceed. 

Whitechapel & Bow Kailway.—Last week the House of Lords 
Standing Orders Committee considered the Whitechapel & Bow 
Railway Bill, and decided that Standing Orders ought to be 
dispensed with and the Bill allowed to proceed. 

Electric. Lighting Provisional Order Bill, No. 5.—The Select 
Committee of the House of Lords, appointed to consider this Bill, 
has reported that opposition is withdrawn. The Bill confirms 
orders to Ardsley, Barton Regis, Dlayton, Chester-le-Street, Church 


Stretton, Lees, Lower Babington, Newburn, Stanley and Peghill, 
Easedon and Tynemouth. 

Neweastle-on-Tyne Corporation Tramways.—Oa Wednesday this 
Bill, which has already passed the House of Lords, came before tie 
Chairman of Ways and Means in the House of Commons, and there 
being no opposition, the Bill was огде: ей to be reported for third 
reading. 

Northumberland Electric Tramways Pill.--This Bill came before 
the Chairman of Ways and Means in the House of Commons lat 
week as an unopposed measure, and was ordered to be reported to 
the House. 

Tyneside Traiways Bill.—On Wednesday last week the Court of 
Referees of the House of Commons sat to hear a somewhat unusual 
application—viz , that of the North-Eastern Railway Company for 
their claim to be heard in Committee against the Tyneside Tramways 
and Tramroads Bill. Mr. Moon, K.C., represented the railway 
company, and siid that when the matter first came up he argued 
fora locus standi on the ground of competition, but he did not 
greatly insist on tbe point of interference with the railway, because 
he took it for granted that the /ocus on that ground could not be 
seriously challenged. However, the Court then decided against the 
railway having any locus at all. Mr. Lewis Coward, K.C., objected 
on bebalf cf the tramways company to the application being heard, 
and said he could find no instaice of the Court having even granted 
a rehearing. The Official Referce said there had been two such 
cases. The Court said it would be a dangerous precedent to allow 
the case to be re-opened simply because arguments had not been 
sufficiently pressed, and they decided not to re-hear the case. Later 
in the day the Bill came before the Chairman of Ways and Means іп 
the House of Commons as an unopposed measure, and there being no 
opposition the Bill was ordered to Ъз reported to the House. 
Under the Bill the company is authorised to construct new tramways 
and raise £€0,000 of new capital. 

South Shiclds Electric Railway.—This Bill was before the Chair- 
man of Ways and Means in the House of Commons last week. 
There being no opposition, the Bill was ordered to be reported for 
third reading. 

Rhondda Urban District Council. Tramways.—The Glamorganshire 
County Council have deposited a Bill in the Private Bill Office of 
the House of Commons, praying to be heard in opposition to this 
Bill. 


APPARATUS FOR PARALLELLING 
ALTERNATORS. 


ALTHOUGH considerable attention has during the past few усан 
been given to the study of the question of parallel running, as far 
аз the design of alternators is concerned, yet a question of equal 
importance from the central station engineer's point of view, 
namely, that of the synchronising apparatus to be employed, has 
been almost entirely neglected. 

Ia the early days of alternating current, when the generators were 
small, and the time occupied in parallelling was of less importance 
than at present, the synchronising lamp answered all requirements. 

It was soon realised, however, that to ensure success, a consider- 
able amount of skill was necessary, and as an improvement, the 
deadbeat voltmeter, usually of the Cardew type, was introduced. 
Although considered a great advance on the lamp, the voltmeter 
labours under several disadvantages. In the first place, no matter 
how deadbeat it may be, there is always bound to be a slight 
“huntiog,” and further, there is some uncertainty as to the precise 
point to which the needle will swing, owing to changes of voltage. 

With the ever-increasing size of engine rooms, it often became 
impossible for the engine driver to see the synchronising lamp ot 
voltmeter, and various kinds of signal were improvised by those in 
charge of the stations. 

Here the subject was allowed to rest until comparatively 
recently, when Messrs. Siemens & Halake introduced an indicator 
for use with three-phase systems, in which three synchronising 
lamps, arranged in а circle, were connected one in each phase, and 
consequently glowed successively one after the other, thus causing 
the illumination to apparently travel round. The direction of 
rotation depended upon whether the in-coming generator was 
running at a higher or a lower frequency than that of the bus bars. 
Coincidence of phase was shown by the light ceasing to revolve. A 
somewhat more complicated arrangement, consisting of a crown of 
lamps, and giving much the same effect, was also introduced by 
Messrs. Schuckert. : 

Both these devices, it will be seen, merely served as frequency 
indicators, and had, as a rule, to be supplemented by a synchronis- 
ing voltmeter. Further, they were expensive to instal, owing to 
the number of transformers required with high-pressure systems. 

With the advent of larger generators, it became more and more 
important to be able to judge with absolute certainty the exact 
moment for switching in, and further, the time required.to bring the 
machine up to the correct frequency had to be reduced to a mini- 
mum, in view of possible emergencies. 

The problem has lately been attacked independently both by the 
Niagara Falls Power Company, of U.S.A., for whom Mr. Lincoln 
devised an ingenious instrument, and in this country by Messrs 
Everett, Edgcumbe & Co., whose apparatus is illustrated in fig. 1. 

The obstacles to be overcome were many, but at length a suc- 
cessful instrument has been produced. A hand revolving over 8 

dial shows:— 
e Whether the in-coming machine is running too fast or too 
Blow ; 
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2. By how much it is out of step; 

3. The precise moment for switching in. 

Tbe instrument is based upon the fact that if the rotor and stator 
of a rotary field asynchronous motor be supplied from two sources 
of alternating current of nearly the same frequency, and be so 
connected that both fields rotate ın the same direction, the rotor 
will revolve at such a speed as will enable the fields to rotate "in 
step.” 
| In the actual instrument, the rotor and stator are each provided 
with a two-phase winding. In the case of a two-phase system, 
suppose the rotor t» be connected to the terminals of the generator 
to Ъз parallelled, and the stator to the bus bars. Then if the fre- 


Fic. 1. 


quencies be the same, the fields will revolve at the same speed, aud 
there will be no tendency for the rotor to move. If, however, the 
frequencies are different, then the rotor will revolve in one direction 
or the other, according to which of the two sources has the higher 
frequency, the speed being such that one revolution of the rotor 
corresponds to two complete cycles. l 

The rotor axle carries a pointer which revolves in front of a dial, 
and is so set that when the frequencies are equal, it stands vertical. 
In practice, in order to simplify the connections and to make the 
instrument applicable to siogle-phase systems, the necessary two- 
phase currents are produced by means of choking coils in two of the 
circuits and non-inductive resistances in the other two. 

The method of connecting the instrument to a single-pbase 
system is shown in fig. 2, from which it will be seen tbat 
only two transformers are required, and as the current taken is 
small (from à to $ of an ampere), the ordinary synchronising or volt- 
meter transformers can be employed for this purpose. | 

In the case of polypbase circuite, the same instrument is used, 
and it has merely to be connected to one phase of the system, 
thus affording a considerable saving in the number of transformers 
rcquired. 

An important feature of the apparatus is the ingenious method by 
which the direction of rotation of the pointer is made visible at a 
distance from the switchboard, for example, at the engine. This is 


FARF 


< 
Gy 
Fic. 2. 


done by means of a movable vane, which obscures either a red or a 
green lamp, seen through an opening in the dial, according to whether 
the hand is revolving to the right or to the left. Thus the engine 
driver can see at a glance whether his engine is running too fast or 
too slow. Further, on the top of the instrument is mounted an 
ordinary synchronising lamp, from which he can see by how much 
his machine is out of step. 


The instrument is usually constructed for 100 volts, and is pro- 
vided with a djal some 8 in. in diameter. The apparatus is so 
simplethst there would appear to be no likelihood of anything getting 
out of order. Altogether the device would seem to be a distinct 
step in the right direction, and in view of the ever-increasing size, 
both of stations and of generators, should be very extensively used 
la the near future, 


LEGAL. 


BOCIETE ANONYMB D'ELECTBIOITE v. FRIS WELL, LIMITED. 


THE hearing of this case was resumed on 18th inst., when Mr. 
Rurcs Isaacs, after reading the correspondence, said that the 
question for the jury wàs whether the plaintiffs were entitled to 
deliver the cars after June 13th, 1900. As a matter of fact, all 
through the year 1900, and, indeed, up to June, 1901, the defendants 
were giving directions as to how they wanted the cars painted, &c., 
therefore it was quite out of the question for them now to raise the 
defence they did. 

In reply to his Lorpsuie, Mr. TERRELL, for the defendants, said 
that he should rely on the pleadings for his defence. 

Mr. Roos Isaacs said that on the other point raised as to cor- 
struction, he should call the Hon. С. S. Rolls, who was well known 
in the motor car world, and who would speak as to the completeness 


- of the cars. 


Mr. HAABBLEICHEB, general secretary of the plaintiff company, 
was then called, and gave evidence as to the contract made with the 
defendants for the cars in question. The motor cars were up to the 
proper standard of construction. | 

Cross.examined: He was not aware that Mr. Friswell had tried 
the two Petit Duc cars in Paris. Mr. Friswell had made from timo 
to time, complaints as to the construction of cars delivered to him. 

Mr. CHas. MARTIN, examined, said he was foreman of the 
plaintiffs employed in testing the cars. He tested the last two cars 
supplied to the defendants. He tested the last dogcart in July, 
1900, by running it on the road between Versailles and Paris, a 
distance there and back of 20 miles. The dogcart ran most 
regularly. The starting movement and reversing gear were quite 
satisfactory. The brakes worked perfectly well. He tested the 
last Petit Duc car in November, 1900. It worked satisfactorily. 

Cross- examined: Mr. FRISWELL never tried the dogcart in ques- 
tion nor either of the two Petit Duc cars. 

The Hon. CHas. Stuart ROLLS said he had taken a considerable 
interest in motor cars from the commencement of their use. He 
examined two cars of the defendante’ in Paris, one a Petit Duc and 
the other a dogcart car. The dogcart started straight away, and the 
Petit Duc, after some dirt on the sparking plug had been removed, 
started immediately. Both cars ran satisfactorily. The speed of 
both was about 15 to 20 miles an hour. | 

Cross-examined : He only drove the cars for about а quarter of 
an hour. 

Mr. ALFRED FREDK. Birp, who accompanied the last witness on 
the trials of the cars, gave evidence as to the cars running well and 
satisfactorily. 

Mr. CHARLES FRISWELL was then called, and examined by Mr. 
Terrell, said he drove the dogcart car in question in July last in 
Paris. Everthing went wrong, and they had to push the car back 
to the works, and then witness told plaintiffs he refused to take the 
car. He tried the other cars in June last, and finding they were 
old, worn-out machines, he said he would not take them. 

Counsel having addressed the jury, and his Lordship having 
summed up, the jury returned a verdict for the plaintiffs on the 
claim and counterclaim. Judgment was entered accordingly. 


ISAACSON v. THE NEW (CLAPHAM) GRAND, LIMITED. 


THIS important action came before his Honour Judge Woodfall and 
a jury on Friday in tbe Westminster County Court by way of a 
new trial. It was а case in which к sued for damages under 
the Employers’ Liability Act for the loss of a son, who met with 
his death while working at the electrical plant at the New Grand 
Theatre of Varieties, Clapham Junction. Deputy Judge Horton 
Smith, K.C., held that deceased was not à workman within the meaning 
of the Act, and non-suited the plaintiffs, without calling upon the 
jury for a verdict. Application was then made for an award under 
the Workmen's Compensation Act, and Mr. Horton Bmith, K.C., 
decided he was not a workman within the meaning of that Act. 
He also found that the place where he was at work was not a 
factory. Appeals have been before the Appeal and Divisional 
Courts, and there have been interlocutory 5 in this 
Court. In one appeal it was decided to send the case back for a 
new trial, and in the other Court the proceedings stood ad journed 
pending the result of a new trial. The various hearings have been 
reported from time to time in the ELROrRICAL REVIEW. Mr. 
Watson Moyses was counsel for the plaintiffs, and Mr. Minton- 
Senhouse for the defendante. | 

Mr. Minton-SEnHOUSE took a preliminary objection on the ground 
that this action could not proceed while the appeal was pending. 

His HoNovR held that the case should go on de novo. 

Mr. Moyszs said deceased was a very energetic young fellow of 
23, and had won scholarships and certificates to the number of 23. 
He was employed by the defendants as electrical engineer at their 
premises where they produced electrical force for the purpose of 
lighting the theatre. The Deputy-Judge had found he was too 
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skilled to be a workman, but the contention was that he vas 
engaged on manual work and was a workman. He was 
engsged бп manual work when he met with his death. The process 
of blowing down tbe boilers bad been in prcgress, ard he bad 
helped by the direction of his seuperior—Mr. Rayner. Near where 
he was working there was a sump, and a solid cover bad to be moved 
when the blowing down was on. He was pulling a rod out of a 
boiler tube when he stepped into the sump and was scalded to death. 
The evidence would be to the effect that the sump was defective, 
and tkat the defendants were negligent by the fact of Mr. Rayner 
not having it remedied. Further, it would show tbat deceased had 
to do a thousand and one jobs that required manual labour. 

Mr. ani Mrz. Isaacson gave evidence as to pecuniary loss, the 
wages of deceased being 2 guineas a week. 

FREDERICK WILLIAM Rayner, A I. E. E., said be was euper- 
intendent of the electrical plante at the company's various theatres. 
Isaacson was a practical crgineer, ard was engaged by bim to “run 
the plant" at Clapham. Witness detailed the many acts of manval 
labour the position entailed. There should have been a gratirg 
instead of the solid cover, and then it could have remained over the 
hole. The sump was іп a Cangerous position. 

JOSEPH OwWNEn, one of Н.М. inspectors of factories, and Cbarles 
COOPER, consulting ard electrical engineer, agreed that tbe sump 
was in a dangerous position. 

His Нохосв upheld the contention of Mr. Senhouse that there 
was no negligence, and no case fo go to the jury. He therefore 
dismissed the jury and non-suited the plaintiffs. 

Mr. Moyses pressed that the case was sent back for the purpose 
of getting a verdict from the jury, not only as to whether the 
deceased was a workman, but as to whether there was a defect in the 
plant, and whether there was ncgligence. 

His HoNovRs said he held there was ro case to go to the jury. 

Mr. Moxsks applied pro forna for an award under tbe Workmen's 
Compensation Act, and asked for stay of execution for leave to 
appeal. 

His Honour adjourned tbe application under the Workmen’s 
Compensation Act, and granted leave to appeal with reference to 
his decision under the other Act. 


BERBENBERG ELECTRIC Lamp SYNDICATE, LIMITED, v. LOWDEN. 


THIS саве came before Mr. Justice Bruce and a common jury in the 
King’s Bench Division on 20th inst. The acticn was brought by 
the plaintiffs to recover from the defendant £49 15s., the balance 
of asum alleged to be due for electric lamps sold and delivered to 
the defendant. The defendant, by his defence, alleged that the 
terms of dealing were not those alleged by the plaintiffs, and 
alternatively that the lamps sold by the plaintiffs to him were sold 
with a warranty, and that the lamps во sold were not in accordance 
with the warranty. The defendant claimed, therefore, tbat he had 
a set-off against the plaintiffs' claim, and counterclaimed for damages 
for alleged breach of warranty. Mr. Wills appeared as counsel for 
the plaintiffs and Mr. Knight for the defendant. 

Mr. WILLS, in opening the case, said that the plaintiff company 
was formed in the year 1898 for the purchase of a patent which 
had been taken out by a gentleman named Berrenberg, the patent 
being of a pump for the purpose of the exhaustion of air in electric 
lamps. Mr. Berrenberg sold the patent to the company, and was a 
large shareholder in the company. The company carried on 
business from 1898, down to the date when they entered into 
negotiations with the defendant in or about October, 1900. At 
that time the defendant obtained an introduction to the plaintiff 
company, and entered into negotiations with them for the purpose 
of becoming an agent of the company forthe sale of their goods. 
Defendant desired to have the sole agency in London or some 
district for the sale of the company's goods. Trat, how- 
ever, the plaintiffs were unable to grant, but the negotia- 
tions went on, and ultimately it was arranged that the 
defendant having some customers of his own for lar pe, 
should purchase them from the plaintiffa upon certain terms 
agreed between the parties. Accordingly there was a certain 
sliding scale as to price arranged according to the quantities of 
lamps purchased from the plaintiffs by the defendant. Between 
October 2nd, 1900, and January 28th, 1901, a number of deliveries 
were made to persons upon orders given by the defendant to the 
plaintiffs, amounting in all to a sum of £59 128, or thereabouts, on 
account of which only a small sum had been paid, and against which 
there were one or two credits, making the plaintiffs’ claim alto- 
gether to £49 15s. The last delivery was on January 28th, 1901. 
During the time when the deliveries were taking place the de- 
fendant made a few complaints to the plaintiffs with regard to the 
lamps supplied, but that was a thing which always bappened in 
regard to these things. When lamps were returned on the ground 
that they did not burn properly, the plaintiffs supplied fresh ones. 
On January 28th the defendant had paid nothing to the plaintiffs 
in respect of the lamps he had had, and accordingly in the 
month of February a demand was made upon defendant that he 
should pay the sum of £53 Os. 8d., the amount due on the invoice 
lent to the defendant by plaintiffs, A meeting took place between 
Mr. Rose, the manager of the plaintiff company, and the defendant 
in order to discuss the payment of the account by the defendant. 
Defendant then made some complaint about the character of lamps 
supplied, and he told Mr. Rose he was not in a position to pay the 
moncy. Mr. Rose, on behalf of the company, agreed that if 
the defendant would pay £5 down and would pay £20 more by the 
end of June, there would be an end to all questions between the 
parties. The defendant did pay the £5 down, but never paid the 
£20, and therefore the arrangement came to an end, and therefore 
the plaintiffs claimed to have the amount sucd for. The plaintiff 


company did not do very well, and on June 14th, 1901, a receiver 
was appointed on behalf of debenture-holders. Mr. Wilson was 
appointed receiver, and on two occasions defendant called on 
Mr. Wilson with regard to the payment of his account, and made 
cffers of £10 and other offers in settlement, whicb, however, Mr. 
Wilson declined to accept. At that time no suggestion was made 
that the defendant had а ccunterclaim with regard to the quality 
of the lamps supplied. Under there circumstances the receiver 
obtained leave to bring this suit, in order to collect the money due 
from the defendant to the company. The main issue the jury would 
bave to try was whether any damage was caused to the defendant 
by reason of the quality of the lamps supplied by the plaintiffs. 
Mr. JohN HOWARD, Agent-General for Nova Scotia, residing in 
Pall Mall, examined, said he was managing director of the plaintiff 
company from 1898 to early in 1901. He remembered the defen- 
dant calling upon him abcut October, 1900. Negotiations took place 
by letters and orally with regard to the defendant becoming agent 
for the company, but defendant was never appointed agent to tbe 
company. It was arranged that if lamps were supplied to the 
defendant he was to get a varying lange of discounts according to 
the number of lamps he tock within one year, and that the 
defendant would be responsible for the payment of those lamps to 
the syndicate. In fact, the defendant was to act as a buyer and not 
as agent to the company. Witness received numbers of orders for 


the lamps from the defendant between Octcber, 1900, and the end 


cf January, 1901. The amcurt of the claim on the writ was 
correct. 

Cross-examined: During the time tkat defendant was supplied 
with the lamps he made certain complaints sbout the efficiency of 
the lamps, and there were complaints from other people besides the 
defendant. Some of the lamps supplied to the defendant were 
wrongly marked 100 voltage." That was a pure mistake. Where 
there was a complaint about the lamps others weresupplied. Where 
a lamp was returned credit was given for it to the defendant. 

Re-examined: All the time that the defendant was making 
these complaints he was going on giving fresh orders for (ћоғе 

oods. 

E Mr. Тноѕ. A. Rose, examined by Mr. Wills, fad he was a con- 
sulting electrical engincer. Не was appointed macager of the 
plaintiff company in February, 1901; that was after the last con- 
eignment of goods to the defendant in Janusry. On behalf of the 
plaintiff company he had an interview with the defendant on 
May 14tb, 1501, as to his account. Defendant then complained 
about the lamps, and offered to pay £20 in settlement of his account. 
Witness offered to take £25, and it was then arranged tbat 
defendant should pay £5 down and the balance at the end of the 
following month. Defendant paid the £5 down, but did not pay 
the remainder. 

Cross-examined : When he became manager, toa large extent, the 
business of the company was disorganised, owing to the inefficiency 
of many of the lamps sent out. The ordinary price of the lamps 
on the average, taking them all round, was about 114d. each to 
the trade. Не sold about 54, 000 of the lamps for £550, or about 
21d. each. The Berrenberg pump was working all right when he 
was there. 

To his LonrsnuiP the WiTNESS said that he sold the 51,000 lamps 
because they were ineflicient. 

Cross-examination continued : Sometimes the pump was inefficient 
and sometimes rot. He understood, before he went to the com- 
pany,that the company were experimenting with the filaments. 
That was not while he was there. He made his own filaments. 
He could not say what was the matter with the lamps in question, 
because the lamps were not made during his time. The defendant 
complained to him that he waslosing his customers by reason of 
the lamps being bad. | 

Re-examined: When he went to the company it was suffering 
from want of capital. That was a serious thing for a company. 

Mr. KNicHT: You did not expect us to find capital, did you? 

Mr. WiLLs: Yourtime for making a speech has not yet arrived. 

Re-examivation continued: The defendant could not specify any 
customers tbat he had lost through the inefficieot lamps supplied to 
him. Inevery make of lamp you expected at lea:t 2 to 3 per cent. 
of inefficient lamps. Some makes ranged up to 10 per cent. or 
more. The average price of an English-made lamp was between 
9d. and 10d. They were more expensive than foreign-made lamps. 
Foreign-made lamps ranged from 4d. upwards. 

Mr. EDwARD PARKER WILSON examined, said he was an ac- 
countant, and was appointed the receiver on behalf of the deben- 
ture holders of the plaintiff company. As such receiver he sold the 
stock of the company. Не sold the 54,000 lamps for £550, but they 
were sold without any guarantee at all. He sold the plant and 
machinery of the company for £6,250. He carried on the business 
of the company for eight months in order to try and sell it asa 
going concern. Defendant called on him, and said he could not 
pay his account, but offered £10. Witness refused to take it. 
Defendant then said: “ You can do what you like; you cannot make 
me bankrupt, as the amount is under £50." Witness replied, “ the 
costs will soon make it up to that amount." | 

His LonpsHiP suggested at this stage that the parties should 
end cavour to come to terms. 

Mr. WILLS said that he was willing to stand by the arrangement 
made in May, when the matter was discussed between the parties. 

His LonpsuiP : What do you вау, Mr. Knight? 

Mr. Кміснт: My counterclaim is a large one. 

His LonpsuiP: Oh, your counterclaim! І should think that the 
amount your client agreed to pay would meet tbe case; you both 
agreed to it then. It seemed a fair compromise to both parties at 
thattime. We shall spend a lot of money and time in determining 
the matter. The amount in dispute is not worth half the money you 
are spending on it. 
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Mr. Witrs: Well, that {в the offer we make. We offered to 
Have the сазе tried in tht County Court | 
. His LonpsmiP: А very proper case for the County Court. Well, 
go on, probably you will regret it. 
. Witis: Well, that is my case, my Lord. 

Mr. Кюїөнт then opened the defendant's case. He said thé 

laintiffs bad prosecuted the claim in a very peculiar manner. The 

tement of claim alleged that the defendant was a commission 
Agent in the employ of the plaintiff company, but their witnesses 
Proved that he was nothing of the kind. He would not, however, 
raise any point on that, but would be content to rest his case on the 
merits, The complaints that the defendant made about the lamps 
to the plaintiffs were both many, persistent and serious. The 
defence to the claim was, that the lamps sold to the defendant were 
so inefficient as to be worth nothing. If the jury were satisfied 
that that was so, they must find a verdict for the defendant on the 
claim. Out of the £69 worth of goods supplied by the plaintiffs 
to the defendant, £36 worth had not been paid for by his customers. 
Defendant could not sue them, because he had guaranteed lamps 
more vajuable, and they proved otherwise. On this head the 
defendant counterclaimed for £31 12s. 3d., and also for a further 
sum of £15 16s. 1d., the discount or profit he would have made if 
the goods had been all right. Defendant then made a general claim 
for damages by reason of the loss of his customers. 

Mr. LowpEN, the defendant, examined, said that when he saw 
Mr. Howard for the first time, Mr. Howard told him that the lamps 
were the best in the world. He told Mr. Howard that he had a 
valuable connection, and could probably sell 100,000 lamps in a 
year. The lamps which he sold to his customers were stamped 
wich his name. Amongst the firms that complained about the lamps 
were the Hotel Victoria,*the Metropole, tbe Grand, the Junior 
Army and Navy Stores, and many others. Every time he got a 
complaint he went down to see Mr. Howard. Altogether he 
obtained 83 customers to take the lamps, and all were large con- 
sumers of electric light. Witness got orders from these people 
because he told them that he bad got the best lamp in the world. 
All but two of them were dissatisfied with the lamps. 

Cross-examined: The lamps were 24-watt lamps—that was to 
say, they were able to make a candle-power with 24 watts. That 
was economical He had lost several customers through the bad 
lampe supplied to them by him. Plaintiffs }ad asked him to go 
round to his customers and collect all the lamps which were said to 
be inefficient. Of course, he would not do so. Inefficient lamps 
such as these were worth nothing, and when they were no use, 
customers would throw them away. 

Mr. WiLrs: Is there not platinum in them ?— Yes, but about 
half a farthing's worth. 

We often see in the electrical papers advertisements from people 
offering to buy old or disused lamps ?—Yes, but not such Jamps as 
Dre Ediewans would probably have 3d. worth of platinum in 

em. 


WiTNESS, further cross-examined, said he had nothing but com- 


plaints from the people and firms using the lamps, and this caused 
bim much damage with his customers. 

Other evidence being given in support of the defendant's case, 
the jury eventually returned а verdict for the plaintiffs on the claim 
for £24, and for the d«fendant on the counterclaim for £15, and 
judgment was entered aczordingly with costs on the High Court 

e. 


THE CYCLONE THEORY OF MAGNETISM. 
By HENRY E. P. COITRELL, A.M.I.C.E. 


Tuk electro-dynamic phenomena investigated by Ampère in 
the first quarter of the nineteenth century, which led to 
the formulation of the solenoid theory of magnetism, have been 
during the last decade advanced several steps further by Mr. 
C. L. Weyher, whose name is well known in connection with 
investigations in meteorology, and especially into the genesis 
of cyclones, waterspouts, and circular storms. (ne of the 
most interesting exhibitsin connection with the French Science 
Section of the late Paris Exhibition was that made by Mr. 
Weyher of working models illnstrating his theory of cyclones 
and of magnetisation. Anything that tends to elucidate the 
action of currents on the ultimate particles of the conductors 
through which they circulate or the masses of metal which 
they affect is most valuable, because of its possible bearing 
upon the devices by which electrical energy is controlled and 
utilised, and no apology is required for directing the atten- 
tion of your readers to Mr. Weyher’s experiments and the infer- 
ences to which they give rise. Ampere’s theorems on 
electro-magnetism are too well known to require recapitula- 
tion. 
extended experiments upon which these thecrems were 
based afforded what has been accepted ever since as conclusive 
proof of the correctness of the postulates on which they were 
based, and of the deductions made therefrom. This correct- 
ness has never been challenged, and the vast advance made 
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since Ampére’s day in all matters connected with electricity 
has only served to confirm it yet further. The propagation 
of electrical waves in spirals rotating in a constant direction 
around the rectilinear axis of motion, was also iridicated by 
Arago’s experiments with soft iron wire conductors, whereby 
these conductors were turned into limited solenoids with 
magnetic properties analogous to, if not identical with, solenoids 
proper and magnetised bars. These properties, when viewed 
in the light of Mr. Weyher’s experiments, afford a ready ex- 
planation of many of the obscure phenomena discovered and 
investigated at that period—e.g., the mutual attraction of 
currents proceeding in similar directions along parallel con- . 
ductors, and their repulsion when proceeding in opposite 
directions. But this will become clearly evident when Mr. 
Weyher’s experiments have been described more fully. These 
in their inception were simply extensions of experiments 
undertaken to reproduce the meteorological conditions 
attendant on all cyclonic motions in the air, and inferentially 
in any other mobile medium, gaseous or liquid, and were, 
indeed, suggested by the latter. Motion of a cyclonic 
character can be readily set up in any medium of a mobile 
character by simply revolving cylindrical, spherical or disc- 
shaped fans provided with fixed vanes mounted on a shaft. 
All these fans are endowed with the common property, when 
revolved, of taking in air along the axis of revolution, апа 


E 


. | 


i^ 


Fia. 1. 


giving it out around the periphery of the vanes, that is, 
receiving it at their poles, and expelling it at their equator. 
These fans, for the purpose of experimentally studying the 
cyclonic motions to which their revolutions give rise, can be 
constructed of the flimsiest materials. Wooden rods of the 
size of pencils form the shafts, and ordinary cardboard or 
thick paper the vanes, and Mr. Weyher's models in the 
exhibition were merely glorified samples of these simple and 
inexpensive contrivances. If the cyclonic motions in the 
air, set up by a revolving fan of a cylindrical or elongated 
shape, be studied by means of small pieccs of gold leaf let 
fall in its immediate vicinity, it will be seen that these are 
canght up and made to approach the nearest pole of the 
revolving axis along a spiral contracting path, which is 
followed till the middle section of the revolving fan is 
reached. | 7 

This spiral path is still followed in the same direction 
after the middle section is passed, but instead of contracting 
it then expands, till a certain outward limit is reached. 
Here the direction is reversed, and the motion is now con- 
tinued along a contracting spiral path towards the middle 
section of the fan, the same cycle of change in the character 
of the spiral recurring when that section is once more 
reached, and so on indefinitely, as Jong as the bits of gold 
leaf continue moving under the influence of the air currents 
set up by the revolving fan. This will be readily understood 
by reference to fig. 1, representing a fan, N, 8, revolving in 
the opposite direction to the hands of a watch, A, В, C, D, A, 
being the path of one of the pieces of gold leaf, which first 
follows a left-handed and then a right-h«nded spiral (as indi- 
cated by the arrows) around the axis of revolution. The 
number of possible paths is practically infinite, all of them 
turning in a similar fashion around the axis of motion, N, 8, 
of the fan, and criss-crossing each other in the directions 
indicated by the arrows, Е, /% F’, f, within certain limits at 
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every imaginable distance from the axis, and at every 
imaginable angle of inclination to that axis between the 
extreme positions of parallel and normal. The directions on 
each side of the middle section or neutral zone are, be it 
noted, in every case symmetrically opposite. These spiral 
paths at each intersection mutually avoid each other, and 
probably behave in so doing like Lord Kelvin's vortex rings, 
which, when their paths intersect and contact occurs, suffer 
a slight deflection, oscillate about their axis of form, and 
proceed on their way in all other respects unaffected by the 
impact. These oscillations about the axis of form in thie 
case of the vortical air currents in question give rise to 
transverse vibrations similar in number to the intersections, 
that is to say, infinite. Mr. Weyher remarks: “А phc- 
nomenon here occurs in space analogous to that which can 
be observed on the plane surface of a sheet of water when 
stones are thrown in from different directions; each store 
gives rise to waves which are propagated concentrically 
around it; at each intersection of the wrinkles of a 
given wave with those of a neighbouring wave the water 


Fia. 3. 


is raised, then lowered, in level, this double movement 
of vibration being produced as many times as there are inter- 
sections, that is, in infinite number. If a great number of 
stones are thrown in different places at once. presently 
only an indecipherable agitation can be distingushed on the 
surface of the water, which appears to obey no precise law, 
and yetthe concentric waves arising from each individual stone 
are actually propagated, widening their circles indefinitely 
without the others being able to check their course or inter- 
fere with their regularity. This can readily be discerned 
when one of these waves happens to outstrip its neighbours 
and reaches the shore, to die out, or, rather, to be reflected 
therefrom.” 

But to return to Mr. Weyher's experiments bearing on 
magnetic phenomena. The character of the dynamic field 
delineated in fig. 1 can be readily understood by constructing 
a model with narrow strips of tin bent to the required spirals 
and soldered at the ends, forming a complete and uninterrupted 
presentment of four opposite vortices, 

Two of these models are threaded on wooden rods, arrows 
are affixed at suitable intervals to indicate the direction of 
motion, and a glance will show that attraction must take 
place when the spirals facing each other move in the same 
direction, and repulsion when they move in the opposite 
direction. In the first case, as the air flows in the same 
direction as the fans revolve, it is abstractcd from the space 
between them faster than it is able to flow back, the pressure 
is diminished, and the fans, if frce to move, must necessarily 
be caused to approach each other (see fig. 2). In the second 
case (see fig. 3) the reverse occurs; the air is heaped up 
between the revolving fans faster than it can flow away, the 
pressure is increased, and they are caused to diverge. 
Figs. 2 and 3 may be taken to represent either two revolving 
cylindrical fans or two bar magnets х, s and s, х, and it will 
be seen that the phenomena of attraction and repulsion in the 
two cases are identical. Fig. 4 represents two cardboard 
cylinders with distinctive colours at the poles, and additional 
arrows indicating the direction of flow in both magnets and 
revolving fans, by means of which Mr. Weyher's experiments 
can be more rcadily followed, 


The simple mechanical apparatus delineated in figs. 5, 6 
and 7, by which Mr. Weyher reproduced with his revolving 
cylindrical fans the various details of the proof of what may 
be called the first law of magnetism, viz., that poles of the 
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same denomination repel, while those of different denomina- 
tions attract, is sufficiently explained by the figures them- 
selves. "The actual size is evidently immaterial, but in the 
exhibited models the rods were of the size of a pencil, there 
were six paper vanes 12 in. long by 11 in. to.2 in. wide, and 
the fans were driven from a small dynamo by a thin string off 


small pulleys on the rod ends, the latter being provided with 


Fia 5. 


a universal joint below the points of suspension, so that the 
fans hung like freely suspended pendulums. Guide pulleys 
to reverse the motion, and a holder and rest to revolve one 
of the fans at right angles to the other were also provided. 
If the fans arranged as in fig. 5 are revolved as shown dia- 
grammatically in fig. 3, mutual repulsion is evolved, the 
divergence increasing with the speed of revolution. The 
fans behave exactly as bar magnets would do under similar 
circumstances. If the direction of motion in both fans be 
reversed, repulsion still occurs as if the magnets had been 
turned upside down. If one fan is revolved in one direction 


and the other in the other, the fans are attracted just as two 
magnetic bars under the conditions in fig. 2 would be 
Reversing in both again does not affect the result. In 
fig. 6 one of the fans is constructed so as to slide along its 
axis to enable the lower extremity of the one to be brought 
on a level with the upper extremity of the other. On being 
rotated as before, they again behave precisely as two bar 
magnets under similar circumstances will do. Fig. 7 shows 
the arrangement by which the fans are rotated at right 
angles, the vertical 30 Ge. to move. Here, 
Digitized by O 8 
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again, if the two fans are suitably rotated so that two N 
ends or two s ends are opposed, repulsion occurs, and the 
vertical fan moves away from the horizontal; while if N is 
opposed to 8 or s to N, the reverse takes place again as with 
magnets. 

By revolving the fans sufficiently slowly occular demon- 
stration of the identity of their behaviour with the rule laid 
down for magnets under Ampere’s law can be readily 
obtained. 

The second law, he «hich every fragment of a magnet 
possesses identical properties with the original magnet itself, 


Fic. 7. 


irrespective of size, can be readily proved with the revolving 
fans, by removing any desired proportion of the vanes and 
repeating the preceding experiments. 

The third law, by which the locus of maximum magnetic 
attraction and repulsion is indicated as situated some distance 
within the ends of a magnet, and not at the actual extremities, 
can readily be seen to be absolutely parallelled in the fans. 
For in these the streams of air directed centripetally are not 
taken in exclusively at the ends, but also in a diminishing 
degree along the periphery towards the centre. From this 
it follows that the maximum centripetal cffect must 
necessarily lie at some distance from those ends, as in a 
magnet, 


(To be continued.) 


WORKMEN’S COMPENSATION. 


WiTH reference to this extraordinary Statute (Workmen's Compen- 
sation Act, 1897), the members of the Court of Appeal might well 
say Like the poor, it is with ps always.” In spite of the final 
determination of a number of vexed questions by the House of 
Lords, new points continually arise owing, in the first place, to the 
peculiar want of art which was displayed in drafting the more 
important clauses, and, in the second place, to the fact that em- 
ployers, or the insuracce companies who represent them, аге о 
ncarly affected by the terms of the Statute, that they are anxious 
to avail themselvcs of every loophole of escape. 

It wouid be impossible, in the space at our disposal, to give ару 
lengthy account of the cases which hav? recently been heard in 
the Court of Appeal. The following summary, however, may serve 
to emphasise some of the points which have lately been decided. 

The text of the Act is so well known by this time to employers, 
that there is little need to explain it at length. 

(a) Who is Entiticd to Compensation? — The Act applies essen- 
tially to workmen, and a meaning to this term was given in the 
case of Evans v. The Penwyllt Dinas Silica Brick Company [18 
T.L.R, 58]. There the applicant was a quarryman employed 
under a written agreement on the terms that he should be paid so 
much for every ton of material which he worked. He used to hire 
ihe men who worked under him, and discharged them. The County 
Court Judge found, as a fact, that this man was a workman within 
the meaning of the Act, and awarded him compensation for an 
accident. "This decision was affirmed in the Court of Appeal. 

(b) When is a Workman Entitled to Compensation ‘—Practically 
the only accidents for which an employer is not bound to make 
compensation are those occasioned by serious and wilful mis- 
conduct on the part of a workman.” This again is a question of 
fact for the County Court Judge. In two recent cases we have 
valuable illustrations of what is not serious and wilful misconduct. 

A boy was working at a machine used for cutting screws. He 
leaned over a circular saw, which was in motion, to pick up an 
uncut screw which had fallen from its place, and, in doing so, 
injured his finger. He had been frequently told not to put his 
band across the saw. The County Court Judge found that, though 
he was negligent, he was not guilty of serious and wilful miscon- 
duct. The Court of Appeal upheld this decision. [Reeks v. Kynoch, 
18 T. L. R, 34.] 

Again, in John v. Albion Coal Company (18 T. L. R, 27), a miner 
was killed in a colliery by a journey of trams while he was going 


from his work along the main haulage road upon which the trams 
ran. The miners employed in the colliery always left the mine by 
this road. There were manholes at intervals along the road, and on 
the day in question, the deceased man was warned by a fellow 
workman that the * journey " was coming near, and that he should 
get into a manhole. The deceased did not do so, and was killed. 
T'he County Court Judge, having found that the accident was caused 
by the sericus and wilful misconduct of the deceased, held that 
there was evidence upon which he could so fiud. 

3. What Class of Employment Comes Within the Act? —Broadly 
speaking, only those who are employed on, in, or about a mine, 
factory, or engineering work, or a building over 30 ft. high in the 
course of construction or demolition are entitled to claim com- 
pensation. The term factory includes a warehouse." In the case 
of Wilmott v. Paton (18 T.L.R., 48), it has been beld that the term 
warehouse does not merely apply to a place contiguous to water. 
It was also decided in that case that with regard to premises used 
for the purpose of breaking up old iron by a heavy weight which 
was raised by a mechanical appliance moved by hand, there was 
evidence upon which the County Court Judge could find that the 
premises were a warehouse." Hence a workman injured in the 
course of his employment in such a place, was awarded com- 
pensation. 

The term “factory " also includes every “dock, wharf and quay." 
Much difficulty has been experienced in arriving at a correct 
definition of the terms “wharf and dock.” The unwritten rule 
which now appears to be followed in all cases of difticulty may be 
said to be that if there is a doubt whether a particular structure is 
a dock or a wharf, the benefit of the doubt is given to the work- 
man. The opinion of the County Coart Judge is final on the point. 
Thus in Cattermole г. the Atlantic Transport Company (18 T. L. R., 
102), it was held that employ ment on a ship lying in a wet dock is em- 
ployment in a factory within the meaning of the Act. The same prin- 
ciple was applied in Bartell v. Gray (18 T.L.R.,70). In the case of Ellis 
v. William Cory & Son (18 T. L. R. 28), a workman had been injured 
on a floating structure moored in a river, and having no means of 
communication with the land exc2pt by boats. It was used for the 
loading and unloading of cargoes. The County Court Judge held 
that the applicant had been injured in the courae of his employment 
on а “ wharf,” and that he was entitled to compensation. 

We have mentioned that the Act provides for compensation u 
case of injury to a workman employed in the construction, repair, or 
demolition of a building which exceeds 30 ft. in height, and in con- 
nection with which a scaffold is being used. Difficult questions 
have arisen as to the meaning of the term 30 ft. in height. In 
McGrath v. Neill (18 T.L.R., 36) a building under construction 
measured, at the {ime of an accident to a workman, over 30 ft. in 
height from the top of the footings above the concrete foundation, 
but if measured from the basement floor, the height would be under 
30 ft. There was evidence that no more than the level of the 
building at the top of the footings had been covered in. The County 
Court Judge found that the building exceeded 30 ft. in height; the 
Court of Appeal refused to distort his finding, saying that the 
proper place to measure from was the level where the footings were 
covered in. 

The term “scaffolding” bas also proved to be difficult of interpre- 
tation, mainly because the judges decline to give the word its nataral 
and ordinary meaning. For irstance, in the case of Veaz2y v. 
Chattle (10 T.L.R., 99), the applicant had placed a ladder against 
a house over 30 ft. in height. On the roof of the building he placed 
a "crawl board” to enable him to reach the ridge. This erection, 
which, in cur view, is very far removed from the ordinary notion of 
a scaffold, was held to be a ecaffold " by the County Court Judge at 
Derby. Tbis view was supported in the Court of Appeal, but Lord 
Justice Stirling refused to take the view adopted by the ofher 
members of the Court. 

In a case which was decided so recently a3 Jane 3rd, 1902, it was 
held that a man injured when working on a tyamline is entitled t» 
the benefits of the Act. | 

(с) The Method of Estimating the Amount of Compensation.—Here 
again extraordinary difficulties are experienced which continuous 
litigation for a period of nearly three years has not yet set at rest. 
The sum to be paid is based upon the average weekly earnings. It has 
been held that in order to arrive at the average weekly 
carpings it is not necessary that the workman shall have been 
employed for a full period of two weeks. Іл the case of Ayres v. 
Buckeridge (18 T.L.R., 20) the question arose as to how compensa- 
tion should be assessed when a workman is employed by the hour 
and has to work s> many hours a day. Thus in the case under 
notice a workman was engaged fur 11 hours a day for five days in 
the week and five hours on Saturday. On the fourth day of his 
employment he was killed in anaccident. The County Court Judge 
awarded compensation on the basis that the man’s average weekly 
carnings were what he would have earned had he worked his entire 
number of hours in each weck. The Court of Appeal decided that 
this findi1g was right, although there was nothing to compel the 
workman to work for the full number of kours in each week. 

It is submitted that the cates which are considered above, afford 
indisputable proof of the fact that there is a tendency in the 
Courts to lean in favour of the workman. In doing so they dutifully 
follow the principles laid down in the cases which have reached the 
House of Lords. It is thus that the spirit of a badly-drafted Act is 
made applicable їо one portion of the community at the expense of 
another. 

But the legislature is not content to entrust the clandestine 
extension of the Workmen's Compensation Act to the executive. 
All unknown to the majority of commercial men, the Act has 
received considerable extension by means of the Factory and 
Workshop Act of 1901, which came into force on January 1st, 1902. 
As we have seen, the Compensation Act applies to such places as are 
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cin within the meaning of the Factory Acts. In (ho new Act, 
y Seo. 104, "every dock, wharf, quay and warehouse, and ali 
machinery of plant used in the process of loading or unloading of 
boaling any ship in any dock, harbour and canat," is included in the 
definition of the work factory. The words in italics are new. | 

Further, the words loading and unloading formerly applied only 
to loading and unloading from or to a dock, wharf, quay or ware- 
house. They now apply to ships. This amendment involves a very 
material extension of the application of the Workmen's Compensa- 
tion Act. But this is not all. A further amendment of the law, of 
considerable interest to electrical engineers, has been made. 
Hitherto electrical generating stations, not being included in the 
term factory, bave only come within the Workmen's Compensation 
Act on the ground that they are "engineering works." Turning to the 
new Factory Act, we find that the term non-textile factory now includes 
—by Sched. VI, Pt. I. (20) —“ electrical stations," that is to say, 
any premises, or that part of any premises, in which electri/al 
energy is generated or transformed for the purpose of supply by 
way of trade, or for the lighting of any street, public place, or 
public building, or of any hotel, or of any railway, mine, or otbcr 
industrial undertaking. Hence, if the stoker who looks after the 
fire which work: an electrical plant in a large hotel suffers from the 
effecta of an accident, he is brought, by back-hauded legislation of 
an extraordinary character, within the provisions of the Compensa- 
tion Act! This is one of the features of the new Factory Act. We 
anticipate that its proper interpretation will involve as much litiga- 
tion as the Workmen's Compensation Act. 


BUSINESS NOTES. 


Are Works War Funds,—The handsome sum of £505 
has been contributed to the War Relief Fund for soldiers and 
eailors' wives and families by the employés at the Arc Works, 
Chelmsford (Messrs. Crompton & Co., Limited), by weekly penny 
subscriptions. 


Books Received.—‘ The. Electrical Catechism,” com- 
piled from the regular issues of Power. New York: Hill Publishing 
Company. 1902. $2.00. 

Alternating Current Machines: being the Second Volume of 
Dynamo-Electric Machinery,” by S. Sheldon and H. Macon. 
London: Crosby Lockwood & Son; New York: D. van Nostrand 
Company. 1902. 12s. net. 

„Britain for the British,“ by Robert Blachford. 
Clarion Press, 1902. 3d. 


Catalogues, &c.—Mr. J. Pitkin, of Clerkenwell, Las 
issued a revised litt R, giving prices and illustrations of his 
ammeters, voltmeters, cell testers, recorders, &c. А list of some of 
the central stations which are using Pitkin’s instruments is given. 

Merera. Ch. Mile é, Fils & Cie., of Paris, have sent us price lists 
of their telephonic apparatus and balls. The former are arranged 
for both public and private systeme, and are made in a great vanety 
of desigrs, with all kiods of accessories. The latter comprise 
numerous forms of bells, indicators, pushes, batteries, insulators, 
&c. 

Mr. G. Braulik, who is introducing a line of arc lamps of English 
manufacture, has sent us his new list giving prices aud particulars 
of these. The main advantages claimed for these lamps are 
—mocerate cost; they are strongly made and burn well; the working 
parts are few and easily adjusted; the lamp is of neat appearance, 
and all necessary repairs can be executed in England at short notice. 
The particulars embrace open type D.C. and. A. c. lamps, buruing for 
12 to 18 hours; outside lamps for shop windows; enclose 2 ty pe 
D.C. and л.с. lamps, together with carbons, resistances, choking coils 
and trausformere, patent winch and coupling, &c. АП (Ье lamps 
are of the single-carbon fo-u:sipg type, and can be arranged to burn 
in parallel or series. 

Mesars. Mechan & Sons, of Scotstown Iron Works, Glasgow, who 
have been appointed manufacturers of Pref. Watkinson's patent 
appliances for superheating steam, xe, have sent us а fly-sheet, 
drawing attention to the advantages of their '' British Steam Super- 
heater." This is constructed entirely of mild steel, the tubes beirg 
solid drawn, and due provision is made for expansion, &c. The 
Watkinson economiser, which acts by heating the air supplied to 
the furnaces instead of heatiag the feed water, is also described. 

We have received from the Howard Conduit Company, Limited 
of Trafford Park, a copy of tbeir latest catalogue, and also a small 
sample of their asphalt solid system. The catalogue is excellently 
illustrated, and describes their asphalt conduits, trougbing, ard 
accessories for underground mains. We learn that this system is 
now recognised by many authorities as an excellent system of 
insulation. ‘The works are exceedingly busy, aud extensions sre 
in hand. Amongst numerous others the company's products have 
been, or are beirg, laid at the following places:— Windsor, Trafford 
Park, Bournemouth, Nottingham, Eccles, Lancaster, &c, and they 
have also secured the contract for спе year's supply of asphalt 
troughing from the Salford Corporation, and that for the whole of 
the troughing for the Leatherhead electric lighting scheme. 

Messrs. Veritys, Limited, have brought out a circular, No. 38, 
dealing with the Jewell moving co:l iustruments, which tbey are 
putting on the market as high-class moving coil instruments of 
great accuracy. Amongst the special features which are detailed, 
it is claimed that it is pos-ible to adjust the scale without opening 
the instrument, another u:eful feature being that the pins are 
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situated at points on the came horizontal diameter and the distance 
between their centres is constant for all sizes, This greatly 
simplifies the mounting of instruments upon boards. 

A number of new lists have come to haud from the Son Elec: 
trical Company, Limited, one dealing with their electric fans: 
another devoted to electric bells, indicators, &c., embodies a goo! 
range of all requisities necessary for this particular branch; oae is 
а small list of telephones for private houses, hotels, &.; while a 
small brochure catalogue of electric light fittings has been compiled 
specially with a view to making it useful to contractors when 
8:ndiog out their estimates, inasmuch a3 it embodies a good rangi 
of the cheaper class of fittirgs suitable fo” use throughout the house, 
and also includes a good maay of the Sun Company's latest desigt: 
in msthetic styles. | 

The Premier Electric Lamp Company, Limited, of Liverpool, are 
sending out circulars relatiug to their “ Premier" glow lamps for 
which new and extensive works have b:en equipped at Huyton 
Quarry, Liverpool, with modern electrically-driven machinery. 
Some advice is given as to how to choose a glow lamp, and the good 
points of the Prenier Traction" lamp are mentioned. High and 
low voltage lampe, and lamps for street lig iting and high candle- 
powers, also miniature lamps for decorative lamps are shown in the 
list. We understand that a number of important contracta for 
large installations are in hand, and that the Traction“ lamp is 
in demand by numerous electric tramway authorities. 


Coronation Illuminations on the E.L.B. System.— 
We understand tbat the output of illumination material aad 
devices on the E L.B. system has exceeded the most sanguine 
expectations of the Electric Lighting Boards Companies Н.М. 
Office of Works has been using the E.L.B. system for part of the 
work at Westminster Abbey ; it is applied throughout the Stock 
Exchange, and over the great facades cf the Prudential Insurance 
Company and the Gresham Insurance Company. Of clubs using it 
there are the United Service Club, the Conservative Club, and the 
Devonshire Club. Along the Embankment there is an extensive 
display in the Temple Gardens. In the West End an exceedine!y 
elaborate and clever display of the system is on the Hippodrome 
buildiog, another on Messrs. Marshall & Snelgrove's big frontages, 
and anotber at Mersrs. Liberty's premises in Regent Street. А тоге 
tte various banking houses Lloyd's Bank and Martin's Bank are 
equipped with this system. Further, there are endles3 devices on 
the H. L. B. system applied to ordinary business premises in tbe 
City, in the West End, and also on quite a number of private resi- 
dences in Mayfair. It is stated that the Electric Lighting Boards 
Company has, however, euffered through the Supply Company's 
heavy charges for connecting up, and we are informed that in no 
less than 170 cases have orders been cancelled owing to these charges 
being resented and gas hence being used in place cf electricity. 
The short-sighted policy of certain supply companies has been detri- 
mental throughout. 


Dissolutions, &c.—The Telephonic Bell- Push Syrdica‘e 
is winding up voluntarily. Mr. H. A. Wilson, of 39, Lom ba:d 
Street, E.C., is liquidator. 

Messrs. F. F. Bennett, A. W. Thomae, ard J. W. Donaldson 
(Bennett & Ward Thomas, electrical engineers, Manchester) bare 
dissolved partnership, and Meesrs. Thomas & Donaldson will con- 
tinue the business. 


The G.E.C. Fire.—The directors of the General Electric 
Co. (1900), Limited, ficdiog that an impression is prevalent that 
in consequence of the disastrous fire which occurred on the 9th inst., 
the company are unable to execute ordera, wish to say that the 
large etccks held at their branches, and the exceptional facilities 
for manufacture at their various works, have enabled them to 
efficiently cope with the strain which tke fire has put upon their 
resources, and all orders can be executed with promptitude. As, 
however, it is possible that some order sheets may have been lost, 
any customer noticing that an order placed by him has not been 
executed with the u:ual promptitude, should forward a copy. 


Imports of Foreign Electrical Goods and Apparatus. 
—The monthly returns issued by the Board of Trade, so far as they 
relate to tke imports of foreign electrical goods into tbis country, 
only give the aggregate total, no indication being given as to the 
coul. try cf crigin of such imports. We bave, however, been able to 
secure this information and append a table, showing the imports by 
countrics during tke past two years :— 


Imports ef Forcign Electrical Goods and Apparatus into the 
United Kingdom. 


1901. ко. 

United Statcs £388,181 £332,501 
Holland 149,014 115,016 
France 123,927 140,055 
Belgium ... 87,242 76,712 
Germany 74,914 86,951 
Sweden 17,712 9,155 
Other countries 8,967 5,256 

£849,257 41,265,946 


— — 


Outing. — A party cf 50 of Messrs, W. T. Glover and 
Co. 's at eff, who Pave been at work on one secticn of the Manchester 
con та t went for an outing a few days ago to Tideswell, Deroy: 
shir: Journeyiug by train to Buxton, the men drove to Tideswel, 
where dinner was served. 
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SALFORD CORPORATION ELECTRICITY | 


A site was chosen on Corporation land in Strawberry Road, 
WORKS AND TRAMWAYS. 


Pendleton, much nearer the ceńtre of the area supplied, and 
on the bank of the Bolton and Bury Canal. The direct 
current system was adopted, with a declared pressure of 
220 volts for lighting, on the three-wire system, which 
permitted power to be supplied to motors at 440 volts. 'The 
same generators are also used to supply power to the tram- 
ways at 500—550 volte. 

Avoiding the error into which so many municipal under- 
takings of this kind have fallen—that of under-estimating the 
demand, and putting down plant which has to be extended 
before it even gets to work—the Corporation adopted Messrs. 
Lacey, Clirehugh & Sillar’s estimates and designs for a 
station of 6,400 Kw., presenting a striking contrast with the 
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THE borough of Salford has possessed a tramway system 
since a8 long ago as 1874, and has supplied itself with elec- 
tricity, on the high pressure alternating current system, 
since 1896 ; but the tramways were leased to a company until 
1900. Before the expiration of the lease, the Council had 
come to the conclusion that it would be advisable not to 
renew it, but to take over the tramways and work them 
itself by electrical means ; further, that the existing station, 
which contained generating plant of only 360 Kw. output, 
supplemented by battery sub-stations, to feed a total connec- 
tion equivalent to over 50,000 8-c.r. lamps, and had cost, 
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GENERAL Vizw or ENGINE Коом. 
with the mains, about £100,000, could not profitably be 
extended to cope with the rapidly increasing load. 

Up to that time the fortunes of the undertaking had not 
been particularly happy; a considerable deficit had been 
shown in each year’s accounts, though the fact that the 


old station at Walness Road, which never contained plant of 
more than 500 KW.! Most of the plant is now in position, 
and the station has been at work for some months. The old 
station was shut down in May last. 

Mr. C. D. Taite, whose highly successful management of 


amount to be provided from the rates was rapidly diminish- 
ing was of good omen for the future. The system, how- 
ever, was defective; there was too much transformation, 
with its inevitable losses, and the Corporation was well 
advised: when it decided to completely reorganise the under- 


taking, and at the same time to: make due provision for the 


power required to operate the tramways. 

In January, 1899, Messrs, Lacey, Clirehugh & Sillar 
were appointed consulting engineers, and were instructed to 
prepare designs and specifications for a new power station. 


the Southport electricity and tramway undertakings, combined 
with his previous experience in other stations, amply justified 
the Council’s choice, was appointed borough electrical 
engineer in January, 1901. 

The new station is of the simplest possible design, con- 
sisting maialy of a boiler house containing a single row of 
boilers, and an engine room equipped with a corresponding 
and parallel row of generating sets. A chimney, economiser, 
and pump room are provided at each end, and the 
plant can be divided into two complete and independent 
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systems, in case of need. Annexed to the station proper is 
an extremely fine suite of offices, committee room, &c. The 
exceptionally handsome appointments and furniture of these 


View OF ENGINE Коом FROM NORTH END, 


offices calls for special remark. It is a well-known fact that 
comfortable and refined surroundings exert an elevating and 
stimulating influence over those who work amidst them, and 
here again the Salford Corporation has shown itself to be 
in advance of many of its fellows by taking thought 
for men as well as 
things. The effect 
of impressive appear- 
ances upon the 
Council’s customers 
ought also to be 
given its due weight 
in this connection, 
for sentiment enters 
even into business, 
The boiler house 
iS а spacious room, 
221 ft. long, 56 ft. 
wide, and 44 ft. 
high, well lighted 
from the roof and 
freely ventilated. It 
contains 16 Lanca- 
shire boilers, with 
Galloway tubes, sup- 
plied by Messrs. 
Galloways, Limited. 
Each of these is 30 ft. 
long by 9 ft. diameter, 
and is fitted with a 
Musgrave super- 
heater at the back 
end. The boilers 
are arranged in eight 
pairs, each pair 
feeding one engine, 
or supplying steam 
to the main range, 
as desired. They 
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in front of the boilers, as shown in our illustration. The 
stokers are worked by an overhead shaft, driven by a 
Westinghouse motor. The steel boiler fittings are of 
Messrs. Galloways’ make ; the fittings 
on the front of the boilers were 
supplied by Messrs. Hopkinson, 

Coal is stored in steel bunkers, 
extending the whole length of the 
boiler house, along the wall nearest 
the canal, and immediately over the 
stoking floor; the wall of the boiler 
house is practically flush with the 
canal bank. The total storage capacity 
is about 1,600 tons. The coal, which 
is Lancashire washed slack, is fed to 
the mechanical stokers by means of 
shoots, each of which is fitted with a 
measuring device of the gunpowder- 
flask type. 

The coal supply arrangements are 
of a novel character, distinguished by 
their simplicity. Two electrically- 
driven jib cranes run on rails ovér the 
top of the bunkers; these swing out 
over the barges, in which the coal is 
delivered in boxes of 20 or 30 cwt., 
lift à box, weigh it, swivel so as to 
bring it over the bunker, and discharge 
the contents, the boxes being made 
with collapsible bottoms to facilitate 
the process, "The side of the boiler 
house consists of open framework abore 
the top of the bunkers, to enable the 
Jibs to swing outwards; the apertures 
are closed with light iron screens when 
coaling is not in progress. Arrangements are being made 
to take up the coal with grabs, instead of having it 
delivered in boxes; the latter is a common Lancashire 
custom, but the former is said to be cheaper. The jib 
cranes were supplied by the Clayton Engineering Company. 


are fitted with coking ViEW оғ BOILERS AND SUPERHEATERS, FROM SOUTH. 


mechanical stokers, 

supplied by Messrs. J. Hodgkinson, of Salford; we under- 
stand that these have proved very successful, with regard 
to both economy and smokelessness, while a noticeable 
feature is the remarkably small space which they occupy 


The ashes are raked from the ashpits of the boilers into 
hoppers, whence they fall through shoots upon an automatic 
ash conveyor of the continuous-plate type, driven by à 
Westinghouse motor; the conveyor takes the ashes to à 
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shoot which deposits them in barges on the canal. Thus Lundell motors. From these the waste gases pass off direct 
neither the coal nor the ash is touched by hand from start to the chimneys, which are 200 ft. high and 18 ft. in 
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ELECTHIC TRAVELLING JIB CRANE, OVER CoaL BUNKER. 


diameter. Feed water is obtained from 
the canal, with the town mains as an 
alternative supply. Two tanks are 
provided, each of which is capable 
of storing 180,000 gallons. There 
are two pump rooms, each containing 
three electrically-driven feed pumps. 
The latter were supplied by Messrs. 
Bertram Thomas & Co., of Manchester, 
and are of the three-throw single-acting 
type, driven through worm gear by 
20-H. P. electric motors; each pump has 
а rated capacity of 4,000 gallons of 
water per hour. The pumps feed into 
& common main, which delivers into a 
1-in. feed water ring main, either direct 
or through the economisers. 

The steam piping was carried out 
by Messrs. Sir W. H. Bailey & Co., 
Limited, and consists of steel, with 
copper bends; the flanges are of steel, 
riveted and welded. The pipes, &c., 
are covered with magnesia sectional 
lagging. Тһе steam traps are partly 
Lancaster & Tonge and partly of the 
Geipel type; the separators were 
made by Messrs. Bailey & Co. 

The superheaters are provided with 
bye-passes, and can easily be lifted out. 


to finish. The conveyor was supplied by Messrs. Graham, The temperature of the superheated steam varies from 
Morton & Co. 180? to 550° Е., corresponding іо a superheat of 110° 
The economisers are four in number, two at each end of to 180? F., the boiler pressure being 160 lbs. per sq. in. 


Front Vrew or BOILERS AND AUTOMATIO STOKERS. 


the boiler house, and are of the well-known Green type, Each pair of boilers is connected direct to an engine by a 
comprising 400 tubes each. The scrapers are driven by two pipe 8 in. in diameter; a vertical tee from this pipe joins 
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the boilers to a main header 14 in. in diameter, which can 
be used to connect all the boilers, or groups of boilers, in 


BorLER HOUSE, FROM THE М№овтн. 


parallel. Three 
10-in. copper ex- 
pansion bends are 
inserted in the 
course of the main 
Pipe. 

The extra- 
ordinary height of 
the boiler house, 
compared with that 
of the boilers, pro- 
duces a strong 
impression upon 
visitors, and is an 
object lesson in the 
subject of water- 
tube versus cylinder 
boilers, from the 
point of view of 
the relative spaces 
occupied by these 
respective types. 

The engine room, 
on the other hand, 
is well filled. After 
seeing во many 
British stations 
even brand new ones—filled with assorted 
makes and sizes of engines and dynamos, 
it is pleasing to look along a row of 
eight sets, each of 800 kw., and all made 
by the same two firms; it is interesting 
to note also that both of the latter, as well 
as the makers of the boilers, stokers, con- 
densers, pumps, cables and lighting switch- 

„are local concerns. 

The engine room is lofty, lined with glazed 
bricks, and well lighted from the roof. It 
is spanned by а 230-ton single-motor 
electric travelling crane running on rails at 
a height of 34 ft. from the floor level, made 
by Messrs. Jas. Carrick and Sons. А 
gallery runs along one side and both ends 
of the room, at a height of 15 ft., facilitating 
the supervision of the generating plant and 
leading into the switch room at one end, the 
stores at the other. 

Both the engines and the dynamos have 
been desoribed in previous issues of the 
ELECTRICAL REVIEW ; a brief recapitulation 
of their leading features will not, however, 
be out of place. The engines were built by 


E > : ir ON 
SE inpr 
Te, va 
' 4 ў 
< 


"om 
wo. 


Messrs. Browett, Lindley & Co., of Patricroft, and are rated 
at 1,200 J. H. p. each at normal load, running at a speed of 100 
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revolutions per minute, with capacity to deal with an overload 
of 25 per cent! They are of the three- crank vertical tandem 
compound type, the high-pressure cylinders being carried by 
polished steel pillars above the low-pressure cylinders, in euch 
a way that the covers of the latter can be raised when it is 
necessary to renew the piston rings. The low-pressure 
cylinders are mounted on cast-iron distance pieces, which 
contain the bored guides for the cross-head slippers, and are 
bolted to the top of the crank chamber. The latter is 
strongly ribbed, and is provided with hinged doors at both 
sides, to give free access to the interior. The 
contains the four main bearings, the largest of which, nen 
the fly-wheel, is 14 in. in diameter by 32 in. long. The 
bearings are of gunmetal, lined with Dewrance’s white metal, 
The crankshaft is of the built-up type, the crankpins being 
18 in. in diameter; a 4-in. hole is bored through the shaft 
and pins. The cylinders are 15 aud 32 in. in diameter, with 
a stroke of 30 in.; they are fitted with loose liners, and 
are jacketed, including the covers, with steam at boiler pres- 
sure, The high-pressure valves are of the piston type, the 
low-pressure balanced slide valves, all worked by eccentrica 
on the crankshaft. United States metallic packing is used 
in the stuffing-box of the high-pressure cylinder and the 
upper box of the low-pressure cylinder. 

Forced lubrication is used to all parts of the engines, the 
oil being pumped through a filter by valveless pumps driven 
by eccentrics, 

The governor is 
of the high - speed 
centrifugal type, 
driven by a chain 
at 400 revolutious 
per  minnte, and 
acting on а throttle 
valve; an auxiliary 
throttle valve, 
worked by the same 
governor, admits 
live steam tothelow- 
pressure cylinder 
when overloads 
occur. Ат emer- 
gency governor 
shuts down Фе 
engine in case of 
any accidental ех- 
cessive rise in speed. 
The maximum 
variation of speed 
between no 
and full load is 2} 
per cent. Ther 
are two platforms 
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ONE OF THE ECONOMISER Rooms. 


round the engines, and all the handles, stop valves, & 
are brought to one end of the frame. 
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The flywheel is 16 ft, in diameter, and weighs 18 tons, 
It is made in halves, strongly bolted and cottered together, 
and strengthened by steel rings shrunk on the boss, 

Each engine is provided with a separator. The cylinders 
аге lagged with asbestos, and smartly finished with planished 
steel. 

A separate jet condenser ia provided for each engine, with 
Edwards air pumps, the whole being supplied by Messrs. 
W. Н. Bailey & Со. The pumps are of the three-throw 
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BUSINESS NOTES, 


(Continued from page 1062.) 


Plant for Sale.—The Manchester Electricity Com- 
mittee announce the sale by tender (June 28th) of three vertical 
compound Galloway engines of 490-1 н.р. running at 80 revolutions 
per minute, four 250-kw. shunt-wound dynamos, 400 revolutions 
per minute, with belts and jockey pulleys complete, now at the 
electricity works, Dickinson Street, Manchester. 
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PLAN оғ SALFORD ELECTRICITY WORES. 


type, with barrels 21 in. in diameter, and a stroke of 12 in. 
Each pump is capable of dealing with 18,750 lbs. of steam 
per hour, at a speed of 100 revolutions per minute, and is 
driven by a 0-H. p. motor, made by Messrs. P. К. Jackson 
and Co., Limited. The motors run at 600 revolutions per 
minute, and drive through double reduction gear. The 
pumps draw water from the canal through a suction pipe 
20 in. in diameter, and discharge through a 40-in. pipe with 
six outlets. 

The main exhaust pipe runs along the side of the engine 
rcom rcmote from the boilers, beneath the floor level, from 
end to end; it is of cast-iron, 18 in. in diameter, with 15-in. 
branches to the engines. The exhaust pipe is fitted with a 
valve at the mid-point, to divide it into two independent 
sections, and is led up each ега of the building; it is fitted 
with three expansion joints, and each engine is provided with 
tn automatic atmospheric valve. 

Each engine is coupled direct to a generator built by 
Messrs. Mather & Platt, Limited, of Salford ; the generators 
are rated at 800 Kw. each at normal load, but will carry 
1,000 Kw. for a short period. As they are intended for 
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SECTIONAL ELEVATION OF WORKS. 


both lighting and traction supply, the field magnets are 
provided with series winding. The rormal pressure as 
shunt machines is 480 velts, ard as ccmpound machircs 
525 volts. The field magncts have 10 poles, circular in 
action, ard bolted to the yoke, which is of cast-sted. The 
armature is cf the slottcd core barrel type, with ample 
ventilation ; the cae ів built up «n a double spider, cre 
part of which carries the half-coupling, so аз to relieve tLe 
shaft cf torsional stress. The armature is & ft. 6 in. in 
dismeter, and the shaft 15 in. "Ihe whole machine weigl в 
over 50 tons, cf which the armature constitutes cne- 
half. Cabon brushes are uscd, catricd by а star- 
shaped epider mcuntcd on the cuter bearing, Autcmatic 
lubrication of this bearing is provided. The efficiency of 
the generator is stated to be over 95 yer cent., as tested at 


the maker’y works. 
(To be concluded.) 


Trade Anvouncements.—Messrs. Easton & Co., Ltd., 
have appointed Mesers. Reunert & Lenz, of Johannesburg and else- 
where, sole agents for the whole of South Africa for the sale of the 
Schmidt patent superheaters, and also for the sale throughout the 
fame territory, except Cape Colony, of their electric and hydraulic 
lifts. In future, therefore, all communications with regard to 
either superheaters or lifts for the districts referred to should be 
addrersed either to Messrs. Reunert & Lenz, or to their London 
representatives, Messrs. Findlay, Durham & Brodie, of 110, Cannon 
Street, E.C. Messrs. Easton have also engaged Mr. Francis G. 
Cowlrick, of 37, West Dulwich Mansions, S. E., as their representa- 
tive for the South of England. 

Messrs. James Russel] & Sons, Ltd., of Wedne»*bury, announce 
tbat the Crown Tube Works will be closed for the annual stock- 
taking from June 26th to July 2nd, both dates inclusive. 

We learn that the Standard Varnish Works are sending their 
electrical expert (Mr. John C. Dolph) to London to attend the 
Tramways Exhibition at the Agricultural Hall next week, and 
electrical engineers will be able to consult him during his stay here 
as to the superior points in regard to varnish insulation. 


Willans Engines.— Messrs. Willans & Robinson have 
received an order from the General Post Office for four 250-н р. 
compound engines for direct coupling to Siemens dynamos for the 
G.P.O. new savings bank at West Kensington. They have also 
received an order for two 360-н.р. compound engines for direct 
coupling to dynamos by Dick, Kerr & Co., for the telegraph factory, 
Mount Pleasant; one through Messrs. Dick, Kerr & Co., for one 
1,200-н.р. triple-expaneion engine for the Corporation of Dundee; 
one from Messrs. Player & Co., Clydach, for one of their standard 
compound ergines for direct coupling to a dyramo of Metsrs. 
Jackson's make for supplying power and lighting to their shops; 
and one from the Guildford Electric Light Company for a 240-н P. 
compound engine for direct coupling to a Newton dynamo. 


ELECTRIC LIGHT AND POWER NOTES. 


Abersychar.—The D.C. have discussed the matter of 
the supply of electric light by the South Wales Electrical Power 
Distribution Company, and it is intimated tbat inquiries have been 
made with the view of ascertaining whether the Council would be 
able to purchase in bulk of the Electric Power Distribution Com- 
pany, ard sell by retail without a provisional order. The result 
is that it is found that the Council cannot do so, and after a long 
discussion, it was decided to defer the matter for the present. 


Bridgend.— Mr. H. Percy Boulnois, M. I. C. E., held a 
L. G. B. inquiry on Wednesday last week, into an application by the 
Council for powers to borrow £6,900 for electric light ing purposes. 
Alderman Hvghes stated that a prov. order for electric lighting 
was obtained in 1893, but the Council had been unable to utilise it 
until the recent advent into tke district of the South Wales Elec- 
trical Company, which was supplying the energy on a sliding scale, 
and by an arrangement with the Asylums Committee the Councii 
would be able to get their supply at 24d. per unit. The Council 
intended using the electricity for public lighting, and to supply 
private residences and business establishments at a charge of 5d. 
per unit. An estimate of the annual expenditure and income 
showed a profit to the Council of £225. Mr. H. T. Sully, of 
Bristol, electrical adviser to the Council, also gave evidence. 


Brighton.—The Mayor (Alderman Stafford), on the 
18th, switched on for the first time a large electric motor, which 
will be used for pumping sea water into Brills Baths. In the course 
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of а few suitable remarks, he stated that this motor was replacing 
the old steam pumps, and would fill the baths in four bours, whereas 
it used to take 12 hours, and the cost will pow only be one-third, 
thus effecting a saving cf over £700 per year. The Council have 
decided to hold an electrical exhibition in the Aquarium durirg the 
first fortnight in July. Mr. Jobn Christie, the mansger of the elec- 
tricity works, bas been appointed hon. tecretary. . 


Пигу. — Тһе annual report of the electricity works, pre- 
sented last week. shows that there are 205 consumers, with 24,668 
8-c.r. lamps, ап іосгса‹е of 51 consumers, with 6,109 8-с.р. lamps. 
The units sold totalled 323,337, against 261,247 last year. The 
revenue for the year had increased hy £857, or 20 per cent, and 
the generating costs by £57, or 2} per cent. The gro:s profit was 
£2,450, compared with £1,650 for the previous year. Interest on 
loane, bank interest, aad sinking fund charges had increased from 
£2,307 to 42,709. The result was а loss of £153 on the year's 
working, compared with a loss of £657 last year. 


Chesterton.—The Cambridge Electric Supply Company, 
Limited, intends to apply to the B. of T. in December next for an 
order to supply electricity for public and private purposes in the 
district of Cbesterton and the parishes of Cherrybinton, Coton, Fen 
Ditton, Giiton, Grantchester, Impington, Great Shelford, and 
Trumpir gton. 


Clechheaton.—The U.C. has asked the 


sanction a further lcan of £6,000 for electrical purposes. 


Dewsbury.—To commemorate the Coronation, an electric 


light installation is to be laid down in the General Infirmary, at an 
estimated cost of £500. 


Huddersfield.—Messrs. David Brown & Sons, who 


require abcut 100 n nr. for their new works, having inquired at 
what price the Committee could supply the energy, it was resolved 
‘that if the consumption exceeds 25 units per hour for 2,400 hours 
per annum, the charge be 975d. per unit; 50 ditto, 95d. per unit; 
75 ditto, 925d. per unit; and 100 ditto, 90d. per unit. Оле hun- 
drcd meters Fave been ordered from the British Westinghouse 
Company. The L.G.B. having declined to sanction the borrowing 
cf money for the costs of obtaining the Electric Lighting Orders of 
1890 and 1896, viz, £516 128. 8d., the sum has been charged to the 
depreciation and contingencies account. 


King's Lynn.—The third annual balance-sheet of the 
Corporation electricity works for the year ended March 31st, 1902, 
shows that the total revenue for tte year amounted to £4,347 
2s. 9d., and the total expenditure (excluding capital charges) to 
42,711 2s. 1d. Interest, and instalments of principal, amounting to 
£2,423 68. 3d, were paid during the year, giving a net deficit on the 
years workirg of £793 5s. 7d. The revenue from private lighting 
amounted to £1,837 8s. 5d, and from public lighting £1,911 18s. 4d. 
Rental of meters produced £99 ?s. 5d., and sale and repairs of 
lamps £498 12s. 7d. ; 12,010 8. c.. lamps (an average of 35 lamps 
per consumer), and 12 motors, were supplied with 93,274 units, at 
an average price of 473d. per unit; and public lamps, consisting of 
442 pairs cf 16 c.P, 10 pairs cf 25 c. P. and 22 ares were supplied 
with 193,405 units, at an averege cost of 2:57d. per unit. The cost 
of generation was as follows:— Works cost 126d., total cost 
174d. per unit generated. The maximum supply demanded was 
210 Kw. 


London, —Isuixcroxs..—The M.B.C.’s electrical engineer, 
Me. A. Gay, presented his antual report last Friday. There had 
been a deficit of £1,027 onthe previous period of 15 months, but for 
the year ending March 31st last the net profit was £1,402, in spite 
of the fact that capital charges had increased by £1,251, and that 
the total of units supplied was 138,000 lese. The chief points in 
the detailed accounts were: Capital expended from 1895 to date, 
£365,£42 (of which in round figures, buildings and site accounted 
for £95,0C0; boilers and machinery, £98,000; mains, £128,000 ; 
lamps and columns, £14,000 ; and transformers and motors, £15,000 ; 
the tstal additional capital expended during the year being 
443,500). The revenue was £41,308; working cost, £24,039; 
generation, £17,198; distribution, £880; public lampe, £7,016; 
rates and taxes, £1,431; establishment charges, £3,073; sundries, 
£40; grcss profit, 416,668; interest, £10,769; capital repaid, 
44.510. The units sold were: Public lamps (933,449 at 34d.), 
£13,612 158. l1d.; private (503,000 at 7d, 725,441 at 4d., and 
24,154 at 2d.), £26,962 168.; meter renta, &c., £732 16s. 4d. ; total 
working cost per unit, 271d.; average revenue per unit, 4°45d. ; 
number cf public lamps, 400. The total net losses since 1895 are 
£6,€04, compared with total net protits, £6,079, made in the years 
1898, 1899, 1900 and 1901. The chief feature of last year's busi- 
ness was tha increase in energy sold to private consumers, which 
was formerly nearly equal to the public supply. The demand is 
still increasing, and it is contemplated to reduce the price of 
energy for next winter. 


Ormskirk.— The Board of Guardians have offered to 


become consumers if the Urban Council adopts an electric lighting 
sche me. 


Portsmouth.—The T.C. has resolved to purchase 310 
meters from the Newcastle-on-Tynue Electric Supply Co. at a ccst 
of £609. 

Rhyl.—The Council has accepted the tender of Messrs. 
Firth & Sons, Mauchester, for wiring the Town Hall, 16 firms 
tendering. 3d. per unit is figured as a quotation for the arcade 
lighting scheme by the Electric Light Committee, provided a 


guarantce is given fcr the use of 20,000 units within 12 months, the 
arrangement to ke for one year, 


L.G.B. to 


Rawmarsh.—Tke U.D.C. will apply to the D. of T. for 


an extension of its electric lighting order, which should expire at 
the end of July, 1902. 


Sheffield.— An error occurred last week in our note on 
the Corporation electricity accounts. We stated that the net pro ‘ts 
of the Department were £5,601, as compared with £6,294 for the 
previous 12 months. The latter item, however should read £4,048, 


and not £6,294. Mr. S. E. Fedden is to be congratulated ou such 
satisfactory progress. 


Sleaford.—The Cour cil has resolved to buy an electric 


ud (£267) for working a pump in connection with the new sewage 
arm. 


Spain.—A Barcelona firm has just completed g central 
electric lighting station in the town of Berga. Water-power is 
utilised, the plant comprising two 175-н.р. turbines connected by 
ropes to two cight-pole dynamos. Ав a reserve, a multitubalar 
boiler and a Westinghouse engine of 150 н.р. have been laid down. 


Stretford.— The L. G. B. has sanctioned the borrowing 
of the sum of £54,000 by the U. D.C. for electricity works. The 
generating station will be commenced immediately, and the 
Council, it is expected, will be in a position to supply the public 
with electricity in about six months' time. 


Swansea.—The annual report of Mr. C. A. L. Prusmann, 
borough electrical engineer to the Electricity Committee, shows 
that the capital outlay now amounts to 460, 230 153. 9d. The 
revenue was £4,571 12s. 3d., and the total cost of prcduction 
£2,308 83. 2d, giving a gross profit of £2,263 4s. 1d. After paying 
interest and a sum held over from last year there remains a deficit 
of £349 9s. 10d., in addition to the sinking fund instalment. Tbe 
maximum load was 423 xw., and the total output 319,215 units. 


Tiverton.—The T.C. has informcd the B. of T. (who 
asked what steps the Corporation proposed to take to retain its 


order now that the water power electric lighting scheme bad been 
abandoned) that a gas works scheme is contemplated. 


ELECTRIC TRACTION NOTES. 


Bilston.—The Bilston tramway is now practically com- 
pleted, and last week a trial trip took place, a car being run from 
the Dudley and Sedgley line at the Fighting Cocks to the Towa 
Hall, Bilston, from there to Moxley, tkence along the Wellingt«n 


Road, and back to Dudley. The result cf the trial was most :atis- 


factory. The power for working the cars is supplied from a 
transforming sub-station of the Midland Electric Corporation for 
Power Distribution, Limited, which has been erected at Mount 
Pleasant, Bilston. All the electric current is gererated at that com- 
pany's main generating station at Ocker Hill, aod is transmitted to 
rub-stations at Bilston, Wednesbury, Brierley Hill, Old Hill, and 
Tipton. Through the Bilston sub station electric light and power will 
be supplied for public use at Bilston and Willenball. Tte electricity 
reaches Bilston from Ocker Hill st a pressure «f 7,000 volte, 
із transformed, measured and controlled, aud after pas-ing throuch 
safety devices, is taken over by the British Electric Traction 
Company's switchboards, where it is again measured, and pas<cs 
out to the lines. The plant was supplied by the Westing- 
house Company, and the whole of the work has b:en carried 
out under the direction of Messra Kincaid, Waller and Man- 
ville. Otker contractors were Kelvin & James White, Limited, 
and Messrs. Ferranti. It is worth mentioning that everything, with 
one exception, is British made, and tbe tame can be said of the 
generating station, where the only machinery in use of foreign manu- 
facture is the coal unloading and conveying plant, which was 
supplied from America. The British Insulated Wire Company are 
responsible for the whole of the cables. 


Bingley.—The Urban Council last week adopted a 
scheme prepared by Mr. Quin, electrical engineer, Blackpool, for з 
continuous tramway route from Bradford to Keighley. On behalf 
of a syndicate Mr. Quin agrees to equip the line, taking the power for 
running from the Council, which is to receive 4500 a year for 30 
years, and the cost of & provisional order. The syndicate further 
agrees to pay £3,000 towards the cost of constructing a new road 
along the route. 


Brighton.— On the 14th inst. the service of buscs 
between Brighton and Preston was discontinued, owing to the com- 
petition with the electric cars. That there are very considerable 
extensions contemplated is evident from various remarks which 
have been made in tke Council lately, although at present no det- 
nite proposals have been brought forward. The Tramways Com- 
mittee requested the Council to sarction a deputation to Norwich 
to see how the difficulty of running cars through narrow streets Ead 
been overcome in tbat town, but the proposal was rejected by a 
large majority. The average number of passengers carried per 
week now is abcut 180,000, and the receipts between £750 and 
£800. 


Chatham and District.—In last week’s report of the 
opening ceremony several slight errora were made. In line 10 fcr 
" Janate " read “Jarrah”; in line 35 read the smaller engine 
not "engines" Mr. C. H. Merz, we learn, has only just been 
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appointed consulting engineer to the Chatham and District Light 
Railway Company, not the British Thomson-Houston Company; 
line 56 should read with whom is associated Mr. A. Н. Walton. as the 
engineer to the British Thomson-liouston Company," wno was 
responsible for the design of the whole system. 


Heaton Norris,—The Heaton Norris District Council 
has decided to take up a loan of £7,000 for tramway purposes, to 
be repaid in 21 years at £3 12s. 6d. per cent. 


Huddersfield.— The B.C. has empowered the Tramways 
Committee to order 10 additional cars from the British Electric 
Car Company. The earnings (receipts only) of the tramways for 
April (electric sections) were £3,283 7s. 4d., an increase of £558 
15s. 3d. upon the corresponding month last year. The receipts on 
the remaining steam sections were £796 3s. 3d., a decrease of £534 
48. 5d., or a net increase of £24 10s. 10d., or 10:82d. per mile. 


London.—The proposals of the Highways Committee to 
construct over 33 miles of new tramways at an estimated cost of 
£1,738,857 will also be considered. There will be 114 miles of lines 
on the north of the Thames, which are estimated to cost, with the cars 
and car sheds, £529,850, and for street widenirgs £64,416. On the 
south side the mileage of new lines amounts to 22, and the cost of con- 
struction and plant is estimated at £945,700, and street widenings at 
£198,891. The Committee propose that the new lines which will 
be ultimately connected with the North Tramways Company’s lines, 
leased until 1910, shall be constructed for horse traction, unless 
before the t:me arrives for their construction, effect shall have been 
given to the provisions in the company’s lease relating tothe recon- 
struction for electric traction of the leased tramways or the parts of 
them immediately adjacent to, and to be worked in connection 
witb, the new tramways. Those of the new lines which will be 
ultimately connected with the London County Council tramways, 
or which, being at first detached from either of the Council's tram- 
way undertakings, could be worked independently, they propose 
shall be constructed for electric traction. 


Middlesex.—At the last meeting of the M.C.C. the Light 
Railways Committee recommended that loans to the amount of 
£779,312 be borrowed for carrying out the first portion of the 
scheme for light railways in the county of Middlesex. 


Oldham,—The general manager has been instructed to 
obtain particulars of snow ploughs for the tram lines. 


Richmond—Hampton.—The first trial trips of elec- 
trical cars on thia line were made on Friday on the section between 
Busch Corner, Isleworth, and the end of Cole Park Road, Twicken- 
bam. It is expected that the line will b» open for pivsengers next 
week. At Hampton, the water mains under the L. U. T. track have 
been lowered. 


Yarmouth.—The new electric tram system started 
running on 20th ins*. 


TELEGRAPH AND TELEPHONE NOTES. 


Canadian Cables.—Arrangements are being made by 
the Dominion Minister of Public Works for the laying of a cable 
between Anticosti and the Magdalen Is., a distance of about 116 
miles. 


Reduction of Telegraph Rates.—The Western Tele- 
graph Company announce tLe following reductions in tariffs frcm 
July Ist next: — Lagos, from 6s id. to 6s. 3d. рег word; Brass, 
бз. 7d. to ба. 3d.; Bonny, ба. 10d. to 6s. 3d. ; Lagos Government 
stations, 6s. 7d. to 6s. 5d. ; Cameroone, 7s. to 63. 5d. 


Wireless Telegraphy.—4A Berlin despatch to the 
Standard says tbat acccrdirg fo a telegram frcm Ксгеа to the 
Kilnische Zeitung, the Korcan Goverr ment has declined to grant a 
concession to Japan for the establi:hment of wireless telegraph 
stations along tbe Korcan cos sts, as it inten ds itself to establish 
such a service. 

It is stated that the United States Navy Department has ordered 
all ships undergoing repairs to be fitted with wireless telegrapby 
apparatus. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austro-Hungary,—Sept. 1st. The municipal authorities 
of Klausenburg (Kolczsvar), Siebenbürgen, are inviting tenders 
until September Ist, for the establishment in the town of a central 
station for electric lighting and power purposes. Tenders аге to be 
sent to Bela Fekete Nagz. Kolcz:var, from whom particulars may 
be obtained. See “Oficial Notices’ May ОЬ, 


Chili.—The Chilian Government proposes to construct a 
cable connecting Punta-Arenas and Puerto-Montt. Particulars 
concerning the proposed undertaking can be bad by those interested 
from the Chilian legations in the various capitals. 


Devon.—July 231d. Wiring work at Devon County 
Asylum, 2,000 lamps, booster dynamo and motors, switchboard, and 
replating Lattery. See “ Official Notices " to-day. 


Epsom.—July 18th. Semi-marine dry-back boiler, con- 
densers, pumps, cooling pond, piping, one 150-kw. steam dynamo, 
switchgear, &c, for electricity works extensions. Sce “ Official 
Notices" June 20th, . 


Falkirk.—July 14th. Pumps, balancing transformers 
and motor-generators, storage batteries, switchboard, arc and incan- 
descent lamps, cable work, and travelling crane. See “ Official 
Notices“ June 20th. 


Gillingham.—July 17th. Water-tube boilers, piping, 
condenser, cooling tower, high-speed engines, and 250-K W. three- 
phase alternators, switchboard, cables, arc lamps, crane aud well, 
for the U.D.C. See “ Official Notices" June 20th. 


Ipswich.—July 5th. Engines and dynamos, storage 
battery, overhead hand travelling crane, feedere, mains, &c., 
аи way construction, and атс lamps. See “Official Notices“ 
une 6th. 


Launceston (TASsuANTIA).— September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “ Official Notices” May 23rd. 


L.C.C.—July 15th. 80 double-deck cars with tracks, 
motors, ploughs, &c. See “ Official Notices” to-day. 


London, S.W.—July 31st. The War Office wants ten- 
PA for a self-propelled lorry (oil). See “Official Notices” April 


Manchester.—July Ist. The Electricity Committee 
invites tenders for stores, including incandescent lamps, &c. 


Manchester.—July 3rd. The Electricity Committee 
invites tenders for the supply, delivery, and erection, at their 
Dickinson Street generating station of high and low-pressure 
piping for two 1, 800-Kw. turbo-generators. 


Manchester.—The Corporation are advertising for ten- 
ders for electricity sub-stations at Chorlton-cum-Hardy and 
Whalley Range. 


Norway.—July 7th. The Board of Trade notify that 
tenders will be received at the Norwegian State Telegraph Depart- 
ment not later than noon on July 7tb, for the supply of 256 pair 
and 204 pair telephone cable, and for Leclanché battery glass. 
Specifications and conditions can be seen in the Technical Depart- 
ment of the Board of Telegraphs, Christiania. 


Nuneaton and Chilvers Coton.—July 2nd. Cables, 
joint boxes and compounds; also arc and incandescent lamps, 
columns, switches, &c., for the U.D.C. Bee “Official Notices“ 
June 20th. 


Queensland.—July 28th. Tenders will be received at 
the oflice of the Depaty Postmaster-General, Brisbane, till July 
28th, for tke supply of telephone cable and switchboards as 
follows:—(1) Two miles 104 pair cable to specification No. 6; (2) 
Five miles 52 pair cable to specification No. 6; (3) Two miles 39 
pair cable to specification No. 6; (4) Two miles 26 pair cable to 
specification No. 6; (5) One mile 13 pair cable to epccitication No. 
6; (6) Two miles 26 conductor to specification No. 7; (7) Five 
metallic circuit telephone ewi'chbcards (100 lines) to specification 
No. 8. Specifications can only be seen, and forms of tender 
obtain ed, at the General Post Offices, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. 


Romford.— Jure 30th. The U.D.C. wants offers for 
tbe construction ard mainterance of electricity supply works. Bee 
" Official Notices " Jure 13th. 


Servia.— July Ist. Tenders are being invited until July 
lst by the Sccic'é d Electricité de Lerkovatz (Servia) for the supply 
ard erection cf two 200-u P. turbine, two three-pbase alternating 
dynamos cf similar capacity, and the necessary accesscries for the 
trensmiesicn of tbe power generated to Leskota‘z, a distance of 
10} mites. Tenders are to be tert to Le Conseil d'Administration 
de la Socié'é d'Electricité, Leskovatz, Servia, whence particulars 
may be obtained. 


Spain,—June 30ih. Tenders are Leing invited until the 
30th inst. by the Spari-h Ministry of Agriculture, Industry ard 
Commerce, for the tupply of the neccessary apparatus require! st 
the station for test ing aud verifying electricity meters about to be 
established. 


Stalybridge.—July Tth. Three 500-Kw. steam-driven 
three-phase alternators; three 50. Kw. continuous current exciters ; 
permanent way, bonding and cable conduits for the Stalytridge, 
Hyde, Mossley, and Dukinfield Tramways a d Electricity Board, 
See Official Notices June 13th, 
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Sunderland.—July 10th, Permanent way, overhead 
equipment and cables for the Corporation tramways department. 
Bee “Official Notices” June 13th. 


Sydney,—July 23rd. Complete systetn of high and low 
ressure cables, and of arc lamps for stteet lighting, fct the 
unicipal Council. Bee “Official Notices June 13th. 


Valparaiso.—September Ist, Construction and equip- 
8 electric tramways. Further particulars from the Chilian 
onsulate. 


Willington Quay.—July 4th. The Willington Quay 
and Howdon Industrial Society, Limited, invite tenders for 
electrical apparatus for power and light at their Bewick Road 
premises. Specifications and plans, with schedule of quantities, can 
be had on payment of a fee of 5s. 
July 4th, with the chairman of the Committee. 


OLOSED. 


Brighton. — The Tramways Committee have accepted 
the tender of Messrs. Bolckow, Vaughan & Co., Limited, cf Middles- 
borougb, for the supply of 200 tons of steel girder iram rails, 
12 tons of fish-plates and 20 tons of steel sleepers for £2,611 108. 
The tender of Messrs. Askham Broe. & Wilson, of Sheffield, has 
been accepted for the supply of points, crossings, drain boxes, cole 
plates, tie bars, bolts and nuts and other sundries for the sum of 
£1,117 193. 11d. 


Cleckheaton.—The U.D.C. has placed an order for five 
electric motors for the electric lighting station with the Lancasbire 
Dynamo and Motor Company, Limited, of Trafford Park. 


Machney.—The Borough Council on 12th inst. accepted 
the followiog tenders for the extensions of the municipal elec- 
tricity works :— Section R —Boiler house plant, three water-tube 
boilers, feed pump, steam and water pipes, &c., Messrs. Babcock 
and Wilcox, Ltd., £6,910 5s. Od.; Section B— Water softening 
plant, capable of softening 10,000 gallons of water per hour, Messrs. 
Babcock & Wilcox, Ltd., £1,120. | 


Huddersfield.—The B.C. last week instructed the 
. Electricity Committee to purchase 1,000 yds. of `1 cable and 1,000 
yds. of ‘018 cable from the Callender Cable Company, Limited. 
A hundred meters were ordered from the British Westinghouse 
Company. 


Metropolitan and District Railway.—We аге 
informed that after severe competition, the British Thomson- 
Houston Company, Limited, of Rugby, have recently closed a 
contzact with the Metropolitan and District Railway for the 
switchboard to contro! the 10 5,000-kw. and 11,000 volts generators 
and other electrical auxiliaries in their generating station. It will 
consist of 47 black-enamelled slate panels divided as follows :— 
Four generator exciter panels; One exciter feeder panel; Two 
rotary converter panels; One direct current generator panel; One 
storage battery panel; T'wo direct current feeder panels; One low- 
tension transformer panel; Three induction motor panels; 12 
feeder panels; 10 generator instrument panels; 10 generator 
controlling panels. All generator and feeder circuits are to be 
controlled by Britis) Thomson-Houston high-tension oil switches, 
type H, mounted in fire-proof brick compartments, which are 
capable of opening a dead short circuit of the entire station, and 
which are to act as automatic circuit-breakers in the feeder circuit; 
they will also be capable of opening the circuit in case of reversal of 
current, thus forming an automatic circuit breaker without the inter- 
position of high-tension fuses, a most reliable arrangement. 


Liverpool.—The Liverpool Overhead Railway Company 
bave placed with the St. Helens Cable Company, Limited, an order 
fcr eight miles of 37/14 dialite bitumen cable. 


Newcastle.—The Rechdale Electric Ccmpany, Limited, 
bave just received an order for 1,000 slot meters from the Nortberu 
Counties Electric Supply Company, Limited, Newcastle. This is 
probably the largest order for an Electric Prepayment Meter ever 
placed, and thus makes a record in the trade. The order is all the 
more significant as it follows upon one for 500 meters given to tbe 
eame firm by the Northern Counties Electric Supply Company this 
year. 


Russia.—La сосе des Tramways ct Eclairage Electri- 
que: de Vlalicaucas has placed the contract for the whole of the 
plant required for the electric tramways to be constructed in tha 
town of Vladicancas (South Rustia) with tte Helios Company of 
Ehrenfeld, Cologre, Germany. 


FORTHCOMING EVENTS. 
Thursday, July 3rd.—At 8.30 p.m. Röntgen Society. Annual 
general meeting at 20, Hanover Square. Election 


of officers for the ensuing year. 


Tenders to be lodged by Friday, 


NOTIS. 


Ea mii 


Cod Saté the fiing.—At the moment of going to pics 
with the last of these pages, the news of the serious illness of His 
Majesty the King is announced. The cessation of everything in 
the nature of preparations for Coronation ceremonials and re- 
joicings will cause widespread disappointment—in fact, that aloze 
is a disaster but these аге paltry matters compared witb the 
anxiety which the grave news has caused in every truly British 
heart. All that the anxious millions can do із to hope and pray 
fervently for the speedy recovery of His Majesty King Edward VIL 
It seems that a surgical operation for perityphlitis was successfully 
performed on Tuesday. 


An Aluminium-Sheathed Cable.—Hidden away from 
cable engineers in our contemporary, the Electrochemist and Metal- 
lurgist, appears an article on the above by Mr. C. Bright, F. R. S. E., 
devised “ by him some time back," and it seems, therefore, a pity 
that he has not bad leisure to revise the design since then. Tre 
cable proposed is evidently intended fora deep-sea type, as the 
reduction in weight of the armouring claimed renders it unsuitabie 
for aby other purpose; this armouring or sheathing is to consist of 
a thin metallic riband '' about a }-in. broad with a spiral turn com- 
pleted in 6 in. . . . in the case of a cable or rope not exceedirg 
2 in. in diameter, increasing, of course, with larger cables,” and the 
“novelty of this device" isthat the thin metallic ribands are to 
have a small space between their edges for pliability's sake. A 
deep-sea cable is not more than 1 in. in diameter, and with such an 
aluminium sheathing, we wonder how much of this cable would 
reach the sea bed before the edges of the strip were in contact, and 
the conductor qualifying for wireless telegraphy. * Alc- 
minium is only equalled by copper as regards pliability," 
and therefore it“ or any alloy "—is admirably suited for the 
sheathing of a submarine cable;" this is stated to be “ readily 
understood," but as many alloysot aluminium are as brittle as glas, 
a little explanation of the author's understanding in this deduc- 
tion would seem necessary. The failure of aluminium in salt vater 
is obviated by the “snakes in Iceland" process; there is no air аќ 
the deep-sea depths to cause oxidation, but then in this case any 
other material will do as well. We would also draw attention to 
the fact that it is not the weight of a deep-sea cable, but its brik 
that decides the maximum length which a ship can carry. Toe 
difficulty of joining aluminium is passed overin the usual way by 
reference to vast improvements,” but the fact still remains thst 
aluminium may be smearable, bat is not solderable. We do not for 
one moment fear that any engineer would be affected by the 
author's mixture of physical qualities, but if the article is introduced 
for the purpose of extending the supposed applicability of 
aluminium to euch a purpose, and bringing it to the notice of the 
unwary, then we hope that this reference to the article, which 
otherwise hardly merits mention, will not be in vain. 


Machinery Users’ Association.—The annual general 
meeting of this Associaticn was held on Thursday, the 19th inst, 
at the Westminster Palace Hotel. Sir W. H. Houldsworth, Bart., 
M.P , presided, and amongst those present were Mr. W. H. Holland, 
M.P, Mr. George White, M.P., Mr. W. E. M. Tomlinson, M.P., Mr. 
Lewis Evans, J.P. (treasurer), Major Vane Stow, and others. Sir 
William Houldsworth, in moving tbe adoption of the report and 
accounte, referred to the improved position in which the Associs- 
tion stood, owing to the report of the Royal Commission on Local 
Taxation, and to the recent judgment of the Lord Chief Justice in 
the case of Crockett and Jones and the Northampton Union A ssess- 
ment Committee. A recent decision in Scotland, adverse to tbe 
manufacturers, has brought a great amount of Scotch support to tbe 
Association. Mr. Lewis Evans referred to the question of water 
supplies as being a most important one for manufacturera, and Mr. 
W. Н. Hollard, M.P., spoke with approval of the formation of the 
Commercial Committee in Parliament. 


Treatment of Boilers Under Forced Draught.—An 
excellent paper on the treatment of boilers under forced draught is 
published in the Proceedings of the Institute of Marine Engineers. 
The paper is by Mr. Rule, who had charge some ye.rs ago of a 
forced draught steamer of 3,333 tons. She was exact sister ship to 
another vessel exc?pt for the boilers, which were two in number in 
each ship, double ended in the ordinary ship, and only single ended 
in the forced-draught ship, which had, in fact, just half the grate 
surface of the other ship, yet had the same sea speed, used the rame 
coal, and was thus expected to burn twice the coal per unit area of 
grate. The fan employed was 6 ft. in diameter, driven by an 
8-in. cotton belt, the fan engine being where it should be, in tbe 
engine room. The air was drawn through heating tubes above the 
boiler smoke boxes. The tubes were 2 in. diameter, had spiral 
retarders, or, аз they ought to be called, rofaters. Air was biown 
under the grates as well as above the bars, and the furnace and ash- 
pit doors were jointed with asbestos, The system was Howdens, 
and the air pressure was from 4 to 1? above the fire, and $ to 2 below 
the bars. <A pressure of 2 in. was never allowed to be exceeded even 
for the Indian coal, which was very inferior. The air temperature 
never exceeded 1200°, and was usually 100? at the fan intake, whence 
it passed forward through the heaters During the 18 months 
that Mr. Rule was on the ship, there were no repairs needed, ro 
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suckled combustion plates, no furnace crowns down, and no 
eaking tubes. At times the grate bars showed signs of distress, 
which perhaps was not surprising. No salt water was used for 
make up, nor were ithe boilers even started with ealt water; salt 
only got in by condenser leaks or evaporator priming, and it never 
reached 5 oz. per gallon. Feed was usually put in at 210°, and 
when getting up steam a pump was kept at work drawing water 
from the bottom of the boiler, and pumping it back at the water 
line until at least 60 lbs. was reached, a method which certainly 
tee ps boilers at uniform temperature and prevents straining. Zinc 
iles were studded inside the boilers to the weight of 11 lbs. per 
поэте foot of grate. Only rolled zinc was used. Old zinc was catt 
nto blocks and laid on the boiler bottom, and the steam space was 
ainted with zinc white in kerosine. No oil was used in the 
ngines except to swab piston rods. Except for fire bars all 
xpenses were about halved as compared with the sister ship. For the 
otal voyage the consumption was from 1:8 to 2:31bs. of Bengal coal per 
H.P.-hour. On one voyage of 14,000 miles, the ship buraed 500 tons 
f coal less than the sister vessel, and made J knot greater speed. The 
omfort was far greater, or rather the discomfort was far less in the 
ropics, and only those who have been to sea know what a tropical 
tckehold may mean. Mr. Rule finds that the ship is entirely free 
of atmospheric conditions. He advocates air heating, and direct 
lrivicg of the fan, but the fan to be on the other side of the bulk- 
head from the engine, which, if inthe engine room out of the dust, 
can be properly locked after. Forced draught is making rapid 
progress at sea, where the highest funnel yet put io, is but a short 
chimney. There are equally cogent reasons for applying forced 
draught to land boilers, but engineera are timid, and cannot break 
off from the chimney idea. There are advantazes with the Howden 
system for land boilers. Air cannot leak inwards, but air and other 
gases can leak outwards where there isa plenum draught, and this 
may be inconvenieut, though, of course, it compels attention to 
faulty brickwork. But land boilers can be fitted with induced 
draught by fans if the above system is not liked, and there is ample 
evidence of the general benefit to be secured. It must be nearly, or 
quite, 30 years since fan draught was put in at the mill of Sir H. 
Edwards, near Halifax. The system worked unnoticed for years, 
and for anything we know, is still at work. The tall chimney is a 
quite out-of-date expenditure of capital. oilers need not make 
smoke if properly arranged, so tbat the tall chimney to dissipate 
smoke is no longer necessary if smoke is not made. 


American Society of Mechanical Engineers.—The 
forty-fifth meeting of this society was held at Boston on May 27th 
to 30th, and a number of interestiog papers were presented. The 
regulations controlling the reading and discussion of papera are so 
admirable that we reproduce them in full below, with a strong 
recommendation to the notice of the organisers of engineering con- 
ventions. The need for such is patent to all who remember the 
fiascoes at the great convention at Glasgow last year:— 

1. All papers to claim presentation аі any convention must be in 
type three weeks in advance of meeting. 

2. When the secretary sends notice of the meeting, he shall also 
zend a blank by which the members may notify him of their 
intention to be prerent at it. 

3. Copies of all the papers to be read shall be sent to every 
member so signifying his intention to attend. A blank shall accom- 
pany this packet of papers, by which the members may signify their 
intention to discuss any of the papers, and priority in debate shall 
be given in the order of the reccipt of such notifications. 

4. At the convention papers shall be read by abstract only, not 
more than /en minutes being allowed to the presentation. It is 
assumed that everyone has made himself familiar with the papers 
beforehand. 

5. Members who have given rotice of their intention to discuss 
any papers, and shall have reduced their remarks to writing, shall 
be entitled to 10 minutes for their presentation ; extemporaneous 
e from one person is limited to five minutes at any one 

ime. 

6. A member who has once had the floor cannot claim it again 
until all the others have been heard who desire to spcak on that 
paper. 

7T. Members unable to attend a meeting may send discussion in 
wnting of any paper, such discussion to be presented under tbe 
previous rules. 

8. Authors may bave the last five minutes of the time allotted for 
à paper and discussion to close the debate. 

9. The time available for papers at every meeting shall be so 
allotted to the several papers as to secure a favourable presentation 
ofthem all At the expiration of the allotted time the debate on 
Any paper shall be closed and the next paper shall be taken up. 
Any curtailed discussion may be resumcd in order, if time ia 
available after presentation of the last paper on the docket. 

10. These rules may be suspended in any session by unanimous 
consent. Their whole object and tenor is to favour well considered 
discussion by giving all available time for it, and a chance for 
every paper. 


Nernst Lamp.—A financial paper quotes a Berlin 
telegram to the Frankfort (razelte announcing that the Allgemeine 
Elektricitiits Gesellschaft has concluded an agreement with the 
Nernst Electric Light Co., Ltd., of London, whereby the latter 
agrees to abandon for a series of years the manufacture of the 
Nernst lamp. The London company has also consented to procure 
from the Perlin company all the lamps required by it for the 
Purpose of meeting the entire demand for Nernst lamps in those 
Countries which were reserved to it some time ago. 


Cardiff Electric Tramways.— In our description of the 
Cardiff Electric Тгатжаув, we omitted to state that the steel taper 
poles were made by Messrs. James Russell & Sons, Limited, of 
Wednesbury. 


The Galileo Ferraris Award.—We have received from 
the offices of the Italian Chamber of Commerce in London (4, St. 
Mary Axe, E.C.), a notic» stating that the committee for the 
"Galileo Ferraris Award," which was instituted in 1898, being 
composed of the Represenfatives of the Executive Committee for the 
General Italian Exhibition held in Turin in 1898, of the Chamber 
of Arts and Commerce, of the R. Academy of Science and of the 
R. Iodustrial Museum in Turin, have determined to open an inter- 
national competition for the award cf the said prize on the occasion of 
the unveiling of the monument to that illustrious scientist in Turin 
in the latter half of the month of September next. Tne award is of 
15,000 Italian lires (£600) together with the compound interest 
thereof accumulated since the year 1809 up to the day of the award, 
and it shall be granted to the iuventor of some practical application 
of electricity, from which some noteworthy progress may arise. 
Competitors may produce either pamphlets, schemes and drawings, 
or machines, apparatus and contrivances concerning their invention. 
The jury, composed of the aforesaid committee, shall have full 
power to cause practical experiments to be made upon the 
inventions entered for competition, and upon the relative apparatus, 
contrivances and machines. Competitors are to file their applica- 
tion and deliver their works, machines, apparatus and whatever 
appertains to their invention, not later than 6 o'clock p.m. on 
September 15th, 1802, at the office of the secretary of the committee, 
care of the Administrative Committee of First International Exhi- 
bition of Modern Decorative Art in the buildings of the Chamber of 
Commerce and Art, 28, Via Ospedale, Turin, Italy. 


Advertising Electricity.—Are we back to the days when 
Members of Parliament handled gas pipes with gloved hands? Soch 
would appear from the scare postcard being circulated by an electri- 
city department in the Midlands with reference to Coronation illami- 
nations in which ''coronatora" are cautioned against illaminating 
without first notifying the department, lest the mains, meter, &c., 
be too small for the extra demands. The result of this will be 
that not only is there a risk of damaging our apparatus and putting 
you in darkness, but the danger of setting your premises on fire, for 
all of which you will be held responsible.” The italica are ours. If 
this does not effcctively frighten off customers and introduce gas 
as an illuminant, what will ? 


Electric Treatment of Lead Poisoning.—On June 
20th the Duchess of Sutherland formally opened at the North 
Staffordshire Infirmary a new department, consisting of electric 
baths and other apparatus for the treatment of cases of lead pois on- 
ing and paralysis. 

Personal.—Mr. Lionel E. Harvey, the superintendent of 
overhead construction to the Halifax Corporation Tramways, has 
been presented with a handsome spirit tantalus by the staff of the 
electricity works on the occasion of his marriage with Miss Crush, of 
Isleworth. 

Mr. Alfred Apps wishes to thank his friends for their kind 
inquiries; he is now better, after a narrow escape from death by a 


gas explosion inhis workshop basement in the Strand about 10 days 
ago. 


Appointments Vacant,—Assistant to the superin- 
tendent of mains at lidinburgh at £150; electrical engineer and 


tramways manager, at £250, for Swindon; electrical distribution 
engineer for the L.C.C. tramways department at £350 per annum. 


THE CENTRAL STATION ENGINEER. 


Мв. G. Н. ВАвхвү Homes, pupil of the city electrical engineer 
at York, has been appointed to the position of junior assistant 
engineer, at à commencing salary of £78 per annum. Mr. F. B. 
WALKER, of the Bradford Corporation electricity department, has 
been appointed chief clerk in the York Corporation lighting depart- 
ment, at & commencing salary of £120 per annum. 


ELECTRICITY IN AGRICULTURE. 


Ти question was discussed in а paper read before the 
recent Conference of the Association of German Electrical 
Engineers by Dr. R. Haas, of Hanover, who referred 
specially to the experience gained in connection with the 
electric tramway in operation in that town. It appears that 
48 villages are connected to the distributing network of the 
Hanover tramways, and 35 of these, with a population of 
37,500 persons, have no system of gas lighting at their dis- 
posal, and the results obtained from the localities form the 
basis of the paper. At the end of 1899 motors of a total 
of 440 н.р. were connected to the mains, and at the close of 
1900 these had increased to 1,251 H.P., whilst at the termi- 
nation of 1901 a further advance to 2,049 н.р. had been 
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made. The greatest demand for current was manifested 
for tle operation of thrashing machinery, although 
energy was also used for such purposes as the 
driving of pumps, hay presses, straw cutters, &c. Of the 
totul horse-power installed, 77 per cent. represented pure 
agricultural operations and 8 per cert. factories, although the 
former only yielded 53 per cent. of the receipts. Ор ап 
average the annual revenue per horse-power installed 
amounted to 278. 8d. (as comparcd with from £3 10s. to 
£7 10s. in towns) at a price of 2:4d. per kilowatt-hour, ard 
the average pericd of use did not reach 150 hours, as against 
500 hours in towns. As far as illumination is concerned, 
the author remarked that the elcctric light in agriculture js 
not, from an ecesomic point of view, of the same importance 
as the electric motor, The lamps are installed in fair 
numbers, but they are not used. The demand for 
light in the villages is not great, us the people 
retire early and rise carir, and night life docs not exist. 
It hapyers that, in the case cf installations of 30 lamps 
in one house only a single 5-c.p. lamp is regularly used. 
In towns the revenne per lamp installed smounts to about 
lig. rcr annum with a lighting period of 450 hours, whereas 
in the 85 villages the average sum realised only reached 
Gs. Gd. per lamp installed and a consumption extending to 
260 hours. 

The author concludes from the experience in the 
Hanover district that satisfactory results would only be 
possible in agricultural operations where cables already 
exist for the transmission of power or the ofcration of 
electric tramways, and which could readily satisfy the small 
and occasional demand for agricultural purposes. 


NEW COMPANIES REGISTERED. 


Farrall Incandescent Electric Light Syndicate, Limited 
(14,081).—' This company was registered on June 17th, with a capital of 
410, C00 in £1 shares,to adopt an agrecment with T. D. Farrall, and to carry 
on the business of electricians, engineers, producers and suppliers of electric 
power and light, manufacturers, contractors, builders, imyoiters, exporters, 
merchants, manufacturers of electrical apparatus, ќе, The first subscribers 
аго: — E. C. Macmillan, 44, Rock Liane West, Rock Ferry, Ches.. gentleman, 
with 550 shares; C. F. Lewns, 30, Chatsworth Road, Bronderbury, N. W., 
stockbroker, with 100 shares; N. B. Falconer, Swan Chambers, Copthall 
Avenue, E.C, gentleman, with 100shares ; J. B. Gemmell, 47, Burton Crescent, 
W.C., gentleman, with 160 stares; T. D. Farrall, 8, Glenloch Road, Hampstead, 
N.W., electrical engineer, with 750 shares; F. G. Soper, Е, Priory Avenue, 
Hornsey, N., gentleinan, with 100 shares; and T. D. Fairall, jun., & Glenlock 
Кова, N.W., electrical engineer, with 100 shares. Minimum cash subscription 
90 per cent. of the thares first offered to the public. Table“ A” mainly applies. 
Registered office, £2, Chancery Lane, W.C. 


English and General Tramways Co., Ltd. (74,105).— This 
company was registered on June 19th, with a capital of £5,600 in 5,000 ordinary 
shares of £1 each and 10,000 deferred shares of Js. each, to acquire, construct, 
cr be interested in any tramways or railways, and to equip, maintain and work 
the same by electricity, steam, horse- Tower or otherwise. The first subscribers 
(each with one share) are:—J. D. Baucus, 5, Warwick Court, High Helborn, 
W.C., merchant; T. E. H. Hcdgson, St. Mary's Abbey, Bedford, gentleman; 
P. J. Brenchley, 5, Mort'ake Road, Ilford, clerk; W. J. Smith, 45, Clipstone 
Ftreet, Poriland Place, W., clerk; Е. B. Sweeting, 33, Shireff Road, W. 
Hampstead, clerk; A. T. Salisburv-Jones, 18, Austin Friars, E.C., stockbroker ; 
and C. C. Sercombe, 18, Austin Friars, E.C., stockbrcker. No initial public 
issue. The subscribers are to appofnt the first directors. P. J. Brencbley is 
the first secretary. 


CITY NOTES. 


W. Т. Henley's Telegraph Works Company, Limited. 


Мв. SYDNEY GEDGE, chairman, presided last Friday at the ordinary 
general meeting of the sbareholders of this company, held at Cannon 
Street Hotel. In moving the adoption of the report, he said, that with 
regard to the balance-sheet, there was very little to call their special 
attention to. The capital remained the same, both ordirary and 
share capital, viz., £200,000 each, the amount of capital actually 
Subscribed was £175,000 of each class, and the directors might 
before long have to ask the shareholders to increase the 
capital to £200,000, because the business of the company 
and other exigencies of the trade might not improbably 
render it desirable that they should add to their works. They 
were all very glad to know, at the same time, that the directors 
knew the advantage of keeping the capital as low as possible, and 
the shareholders might rely upon it that no further issue would be 
made unless the directors saw it was going to earn new profits, or 
that there would be any difficulty in paying the 20 per cent. 
dividend. The mortgage debenture stock remained at £50,000. It 
would be noticed by comparing the moneys owing to the company 
and the moneys they owed, that, considering the large extent of 
their business, both were very reasonable. "Their debtors paid up 
their accounts very properly, as likewise did the company pay their 
debts, The reserve under cable repairing contract continued 
to increase, amounting to £7,215 68. lod., and had not had 
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to be drawn upon daring the past year. The net profit for the year 
1901 was £57,449 13s 6d., which wasa little more than last year. 
They brought forward from the previous year's account £24,000, 
which he thought was very much the eame as in the year precedize, 
and the result was that the directors were able to declare a dividerd 
for the year of 20 per cent., of which the shareholders had already 
had 15 per cent., leaving 5 per cent. to ba paid, and that wouid 
be posted to them that evening. There was a paragraph in the 
report on which the shareholders would be anxious to Бате some 
information, and the reasons for the statements which had appeared 
in the newspapers respecting it. The report stated that negotis- 
tions for the amalgamation of the company with Messrs. Callender’s 
Cable and Construction Company were still proceeding. That was 
true at the time the report was printed, which was on June luti, 
but, as mavy of them were already aware, those negotiations were 
nct now proceeding, but had come to an untimely end. Tre stare- 
holders had received a circular to this effect. The directors re- 
gretted to say that certain diffculties had arisen between that com- 
pany aud the Callender Cable Company as to the terms of the pro- 
posed amalgsmation, and the negotiations had been treated as at 
ап end. Tue board had been of opinion, and were still of opinion, 
that the amalgamation between two such companies was like!y to 
prove to the benefit and ad vautage of both parties concerned, provided 
that it could be arranged on proper terms. To amalgamate the two 
companies it wasnecessary to form a new company to combine both the 
cld ones, and that each company must be allotted certain interests. 
They had to b» careful that they received their proper proportion ia 
the new company, and to seethat what they had to sell had been taken 
upon a p'op?r basis. As to what was the right basis, the directors 
had keen ucable to come to any agreement. The next point which 
had to be considered was that tbe arrangements for the new com- 
pany must be such as to ensure a3 far as possible the harmonious 
working without friction of the two concerns thus brought together. 
He was sciry to say that in that case the directors failed to see eye 
to eye on c?rtain points, and he thought there was sufficient reason 
on that grouud why the amalgamaticn should not bə proceeded 
with. The negotiations bad been conducted in a most friendly 
manner, and had ended in the most friendly manner. The door 
had been shut, but not slammed, for the board had no wish but to 
keep up the friendly relations between the two companies, and be 
had no doubt that when the meeting of Callender's Cable Company 
was held, very much the same tone which he was taking that day 
would be taken there. He thought neither company had any reason 
to complain of the other, and he saw no reason why the amalgama- 
tion might not be brought about in time to come. 

Mr. G. SUTTON, managing director, seconded the motion, and said 
that when the accounts were made up it was contemplated that 
Callender’s Cable Company and Henley’s Telegraph would be one 
company. He wished the shareholders to be assured that the accounts 
of that company had been made up in exactly the same manner as 
they had in the preceding year. The stocks, a very important 
part of the accounts, had teen taken upon the same low standard as 
in previous years; in fact, the standard tad been actually lower 
than the market price. Оле of the chief items of stock was copper, 
and during the last year there had been a considerable fall in the 
copper market, and a large part of the company’s stock had to be 
written down at market price, involving a great loss to the com- 
pany, but it was, of course, a loss which must necessarily occur in 
all manufacturing firms at times. The industrial prices in Germany 
had played bavoc with part of the company’s business, for the price 
of cables sold in Germany had been ruinous. Notwithetanding this 
their balance-sheet showed that their profits had been larger than 
hitherto. The American competition had also affected their busi- 
ness to some extent, but that had been with regard to prices. A 
good deal had been said in the public Press with regard to the elec 
trical industry, and as to the backwardness of English manufac- 
turers as compared with Americans. That, however, was not the 
case in respect to the cable manufacturers of this country, for they 
had been right in the front, and could manufacture quite as well 
ard as cheaply as any American manufacturer. 

The report was unanimously adopted. 


Kalgoorlie Electric Power and Lighting Company. 


Mr. В. W. WALLAck, K C., chairman, presided at Winchester 
House, E.C., on Monday afternoon over the third ordinary meeting 
of the shareholders of the above company, and in moving the 
adoption of the report, said that it was some time since he had 
addressed them, but in the meantime they had kept the sbare- 
holders fully informed cf their movements by circulars and reports 
of the engineers. The period for which the accounts was made up 
was 15 months, instead of the usual 12 months, because the directors 
came to the conclusion that it would be better to have their accounta 
dating from the first of the year. With regard to the accounts, the 
capital account spoke for itself. Billspayable, £8,541, and sundry 
creditors, £2,517, were in respect of contract work. The liability on 
uncompleted contracts was £61,514, £55,000 of which was on genera: 
contract,and £4,256 wasfortramway machinery. They had taken over 
the work of the Kalgoorlie Tramways, and in order to do that work it 
was necessary to put up some additional plant not included in the 
original contract. ‘The tramways were now working satisfactorily, 
and were the company's first customers, With reference to calis 
unpaid—£36,215—he expected they would require some explans- 
tion. Hetold the shareholders at the last meeting that they were 
not going to be rigid about the calls, as it was not necessary, con- 
sidering the amount of liabilities they had to meet in connectioa 
with the contract, and consequently taking into consideration the 
depressed state of the mining market they had not pressed share- 
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holders to pay those calls. The course they had adopted seemed to 
have been a very judicious one, for the amount at which the item 
stood in the balance-sheet was now reduced without any pressure to 
£13,556. He would point out that it was no advantage to the com- 
pany to get the calls paid up, because the shareholders who were in 
arrears did not get their 6 per cent., and the company was able to 
borrow money at a much cheaper rate. There had, however, bcen 
other persons, who had taken up shares, who had disputed the right 
of the board to make those calls, and those persons had been dealt 
with in a very different way. As the sbareholders knew, legal 
prceeedings were taken against the board on the ground that tke 
prospectus was a misleading one, but the case was decided 
in the board's favour. They had decided to issue £50,0C0 
worth of debentures, and of that sum £10,000 would be taken by the 
contractors at par. He wished particularly to impress upon the 
shareholders the fact that the contractors had been of very con- 
siderable benefit to the company. They found owing to the work 
being carried out at such a distance that it would be better to have 
contractors whose interests were bound up in the company. 
He had had great experience with electrical work, and he was 
extremely satisfied withthe way Messrs. White were carrying out their 
contract. At first he must say he was antagonistic to Messrs. 
White, for he did not think tbey had the necessary staff for 
carrying out the work, but he must say now that they had 
one of the most eflicient staffs for electrical work in the kingdom. 
They made arrangements with that firm to take up shares after the 
flotation of the company, so that the contractors’ interests were prac- 
tically those of the company, but at the same time he had looked very 
closely into their accounts, and kaew that Messrs. White had not 
asked more than fair contractors’ profit. In addition to this £10,000 
debentures taken up by the contractora, they had issued £5,000 
debentures, so there wasa balance of £35,000 debentures unissued 
which shareholders could take up if they cared to. The reason 
they bad decided to issue those debentures, was that they had 
found they could do а very profitable work outside 
what the original contract was made for in the way of supplying 
motors, pumps, and so onto the mines. Afterall their liabilities were 
met they would have £17,009 working capital left, so that they had 
enough capital at present to go on with. He would not promise 
they would not issue more capital, and he hoped, indeed, that it 
would become necessary to do so, but that was their present limi- 
tation, to see what profits they could make. With regard to the 
other items in the accounts, they would notice the directors' fees, 
£2,912, which was for 15 months, but he had suggested to his 
colleagues that each director should give up £100 of his fees 
until profits had been earned. There was also an item of 
special remuneration to directors £125. That was in connection 
with the action against the company. He might say that he him- 
self attended the Courts constantly, and he was probably not less 
than £500 out of pocket by having to give up other work. With 
regard to directora’ fees for the local bcard in Australia, that board 
had now been dissolved, for they found they could not work pro- 
perly with two boards, and that it would be better to have a 
manager to carry out the general instructions of a board in 
England. There was no profit and balance account, because the 
contract was not due to be completed until July, 1902, but they had 
completed a large amount of work, and had been enabled to supply 
the tramways, which started on May 20th, and those tramways had 
been running satisfactorily ever since. 

Mr. J. P. DooLEtTE seconded the motion. 

Replying to questions asked by shareholders, the CHAIRMAN said 
they had only definitely signed one contract at present, which was 
that with the tramways company, but they could have signed many 
contracts. They were, however, waiting to pick out the offers most 
favourable to them. The shareholders need not have the slightest 
doubt but that all the power they had to offer would be taken 
up, but they were anxious to pick out those things which would work 
in with the tramway work. To supply electricity with salt feed 
water was a very difficult work, but he believed theirs was the best 
plant that had ever been put in. As to reducing the number of the 
board, all he could say was that if they found the expense of the 
directors unfair on the amount earned by the company, he had no 
doubt the directors would reduce the fees. 

The report was adopted. 


Lisbon Electrical Tramways, Limited. 


THE report of the directors for the year ended December 31st last, 
to be presented at the general meeting to be held in London on the 
2nd prox., states that the conversion of the system was continued, 
with the result that, by the end of the year, more than one-half of 
the lines were in operation electrically, and there was every 
prospect of the rapid completion of the whole system as originally 
provided for. The working of the tramways by animal traction 
thowed a loss, even under the best conditions, and the numerous 
interruptions, due to the construction, added to it considerably. 
The first line was opened to the public for electric service on August 
318, and the earnings, which up to the introduction of electric 
traction had been steadily falling off, immediately increased, and 
the results of each new service, opened to the public from time to 
time, have been equally satisfactory. Although the four months 
under review cannot be taken as an indication of the earning power 
of the company, the directors feel contidence in stating that, in 
their judgment, the company can safely look forward to a prosperous 
career. The accounts show a profit on working of £1,677, anda 
net debit balance to profit and loss after payment of debenture 
interest of £238,025. 


Thomas Parker, Limited. 


THE directors’ report to be submitted to the eighth annual general 
meeting to be held at the works, Wednesfield Road, Wolver- 
hampton, on Monday, June 30th, reads as follows: — 


Your directors have pleasure in submitting the annexed balance-sheet, 
which they consider thoroughly satisfactory. After writ.ng off the various 
depreciations the balance standing to the credit of protit and loss necount is 
£9,049 9s. 9d. ; out of this the directors propose to pay a dividend at the rate of 
10 per cent. per annum, less income-tax, amounting to £7,C60 7s. 2d., und to 
carry the balance (1.987 28. 7d.) forward to next year's account. The director 
who retires by rotation is Mr. R. Armistead, who is eligible and offers himself 
forre-election. The auditors, Messrs. Allen Edwards & Smith, also retire, 
are eligible and offer themselves for re-election. 


Greenwood & Batley, Limited. 


THE report for the year to March 31st last, to be submitted at the 
meeting on July 5th, states that, after providing for interest on the 
debentures and expenses of management, and making duc provision 
{crdoubtful accounts, the acccunts skow a prof t of £31,667, and adding 
the balance brought forward, 44, 474, the total is £36,142. The directors 
have written off £7,500 for depreciation, and have added £10,000 
fo the reserve fund, thereby increasing it to £30,000, and they 
recommend that dividends for the year be declared at the ratcs of 
7 per cent. per annum on the paid-up cumulative preference share 
capital and of 5 percent. perannum on the paid-up ordinary share 
capital, absorbing £15,615, and leaving £3,026 to be carried forward. 
The buildings, plant and machinery have been maintained in 
efficient working order and condition, £4,258 baving been expended 
during the year on maintenance account and charged to revenue. 
Steady progress continues to be made with the De Laval steam 
turbines for electrical generation, pumping and other purposes. 
The works of the English De Laval Steam Turbine Company 
adjoining Albion Works, in which company Greenwood & Batley, 
Limited, are large shareholders, are completed, the plant is 
installed and the manufacture of turbines is now being carried on 
there. The directors look forward to a steady increase in the sales 
in this important branch of the engineering busine:s. 


United River Plate Telephone Company. 


THE report for the year to March 31st last, to be presented at the 
meeting on July lst, states that the gross receipts in sterling for the 
year in the River Plate were £114,841, as azainst £109,540 for the 
year before, and the working expenses in London and the River 
Plate £60,345. After deducting debenture interest ard interim 
dividends on preference and ordinary shares, and adding transfer 
fees and interest on investmente, there remains a profit of £33,406, 
to which must be added £6,058 brought forward, leaving £39,465. 
After transfcrring £20,000 to reserve fund, which will then amount 
to £75,000, the directors recommend that a final dividend of 44 per 
cent. be paid upon the ordinary share capital, making, with the 
interim dividend paid, a return of 7 cent. for the year, and that the 
balance of £6,415 be carried forward. 


The Electrie and General Investment Company. 


$ 

THE directors’ report to be submitted at the meeting to be held at 
Winchester House, at 1 o'clock p.m., on Thursday, July 3rd, 1902, 
saye that the profit and loss account for the year ended May 31st, 
1902, shows a gross profit on the transactions of the year of £32,247 
10s. 114. After deducting all general charges and the interim 
dividends already paid on the preference and ordinary shares, and 
providing for the proportion of the final dividend accrued on the 

reference shares to May 31st, 1902, there remains a net balance of 
£20,470 88. 9d. Of this sum tho directors propose to carry £10,470 
88. 9d. to the contingencies account, in order to strengthen the 
funds available for dealing with further business. This will leave 
a balance of £10,000, which the directors recommend be distributed 
as follows :— 
ORDINARY SHARES— 

To the payment of a dividend of 5s. per share for the year 


ended May 81st, 1902, of which 2s. per share was paid ad 
interim in December, 1901, leaving 3s. per share to be paid on 


July 3rd, 1902 i Ne a КЕ > A kir .. 43,00 0 0 
To the payment of a bonus of 2s. per share for the year ended 
May glst, 1902 е * ee ea ee ee eo ee ee £2,000 0 0 


Founprens’ SHARES— 
To the payment of a dividend of £50 per share for the year 
ended May 81st, 1902 T m «s T . . £5,000 0 0 


£10,000 0 0 


е — 


The trustees for the ordinary shares reserve fund propose to dis- 
tribute to the holders of such shares a sum of Is. per share out of 
tne proceeds of investments sold and dividends received in respect 
of such fund, making with the above-mentioned dividend and 
bonus a total present distribution of 6s. per share, or 8s. for the 
year on each ordinary share. The trustees for the founders’ shares 
reserve fund propose to distribute to the holders of such shares a 
sum of £10 per share out of the proceeds of investments sold and 
dividends received in respect of the fund, making with the above- 
mentioned dividend a total distribution of £60 on each founders' 
share for the year. [The above-mentioned payments will be subject 
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to the deduction of income-tax.] Mr. Emile Garcke retires from 
his office as director by rotation, and, being eligible, offers himself 
for re-election. The auditor, Mr. G. T. Rait, also retires, but offers 
himself for re-election. It is proposed to make the dividends pay- 
able on July 3rd, 1902. 


The British Continental Electricity Company. 


THE directors’ report on the position of the undertaking at the end 
of the year 1921—1902 reads as follows :— 


During the year 60 new installations have been connected, while the number 


of lamps added during this reriod, calculated on the usual basis of 8 c. v., 
has been 1,571. The gross receir ta from sale of current show an increase of £270 
over those of last year, notwith:tanding the unfavourable Riviera Seacon, & 
result which the directors consider very eatisfactory. After writing off £90 
Ва. IId. as depreciation in respect of fnrniture, tools, meters, &c , £75 from pre- 
liminary expenses, and £50 from special legal expenses, and placing a further 
£67 168. 8d. to reserve fund, the balance standing to the credit of revenue 
account із £76728.31. Of the above balance £275 has been absorbed in the 
payment of the interim dividend at the rate of 63 per cent. per annum on the 
cumulative preference shares, leaving a balance of £492 9+. 8d., which the 
directors recommend shall be appropriated as follows:—By payment of a divi- 
dend at the rate of 54 per cent. per annum on the cumuletive preference shares 
for the past balf year, £275; by pavment of & dividend at the rate of 3 per cent. 
per annum for the year on the ordinary shares, £178 10e. 2d. ; leaving a balance 
to be carried forward"of £38 128. ба.; total, £492 28. Fd. The eum of £2F8 18. 3d. 
bas been spent on additions to plant during the year and £179 12s. 10d. on the 
purchase of new meters. In scccrdance with the art:cles of association, Mr. 
E. E. Berry retires from his directorship, ard, being eligible, offers himself for 
re-election. The auditors, Messrs. Hercules Nicol & Barker, aleo retire, e nd, 
being eligible, offer themselves for re-elcction. 


West African Telegraph Company. 


THE directors’ report for the year ended December 31st, 1901, to be 
presented to the meeting to ke held at Electra House, E.C., on 
Thursday, July 3rd, at 12.15 p.m., reads as follows:— 

The company's revenue for that period amounted to £75,554 4s. 6d., against 

which £20,678 17s. 2d. is charged for ordinary exper ses, and £17,750 128. 9d. for 
expenditure relating to repairs of cables. &c. Alter providing £94 105. 7d. for 
income-tax, there remains a balance of £37,064 ) 5s., to which is added £322 1s. 
brooght from the preceding year, making a total available balance of 437,86 
16s. From this balance there bas been deducted 47,508 6s, Rg. for interest on 
debentures, and £16,566 13s. 4d. for inking fund, leaving a balance of £13,311 
16s., out of which the directors propose to place EIN, CO to the general reserve 
fund, and carry £811 16s. forward to next year. The revenue for tbe year ur. der 
review includes a further sum of £19,(00 in respect of subsidy due from the 
French Government, which has not been paid. This arrear, together with the 
sums withheld in previous years now amounts to £90,416. Your directois, bow- 
ever, are glad to report that the negotiations with the French Government, 
referred to in the last report, have been successfully concluded since the date 
of these accounts, and the first instalment of one hundred and twelve thou- 
.8&nd pounds (£112,000), due from the French Government on account of the 
cables purchased by them, has been received. The director who ret: res by 
аш is Robert Kaye Gray, Esq., who, being cligitle, offers himself for re- 
election. 


* 


Stock Exchange Notices.— Applications have bcen 
made to the Committee to appoint a special settliog day in Bourre- 
mouth and Poole Electricity Supply Company, Limited, 7,200 6 per 
cent. cumulative second preference shares cf £10 each (issued at £1 
per share premium), £4 paid (of which £3 is capital and £1 premium); 
Diesel Engine Company, Limited, 325, 00 vendors’ ordinary shares 
of £1 each, fully paid, Nos. 1 to 325,0C0; and to allow the follow- 
ing securities to be quoted in the Official List :— Britieh Insulated 
Wire Company, Limited, further issue of 10,000 6 per cent. cumu- 
lative preference shares of £5 each, fully paid, Nos. 70,001 to 
80,000; County of London and Brush Provincial Electric Lighting 
Company, Limited, further issue of 10,000 6 pcr cent. cumulative 
preference shares of £10 each. 


Cape Electric Tramways. Limited. — An interim 
dividend of 6 per cent. has been declared. The dividend will be 
payable after the receipt of tranefer returns from South Africa. 


TRAFFIC RECEIPTS. 


British Electric Traction Company.—' The following returns arc issucd of the 
undertakings of this company for the week ending June 13th :— 


| Comparison No. Aggregate. 
with corres- 535 
Company. Amount ponding week , Of 
of last year. | Amount. Inc. or Dec. 
| £ |+£ -£ £ +£ | -£ 
Devonport? .. . | 418 M ue | bat 9,414 == = 
Dudley— Stourbridge | 664 к — | 8 | 23: 16,104 9.257 — 
Gates head). 745 2 — 2 15% | Lus —d 
Greenock- Pt. Glasgow FGI 335 — | $34 i 10,126 5.71 — 
Hartlepool .. Se 250 4 — ' 24h 5.037 875 — 
Kidderminster xs | 105 | — | 31 2885 2,503 0 — 
Merthyr? бе ee 200 — 22 23. 4.610 — €40 
Middleton® .. 2243 — — 1d 3.496 — — 
Oldham— Ashton 502 15 — | 23% 11,538 100 — 
Poole]'.. es.  .. | 245 — , 2 | 284 5,191 — 99 
Potteries à . 1,450 6 | — | 233 83,003 1.201 — 
Southport T . M6 103 — 233 4.725 1,350 — 
South Staffordshire 724 — 87 234 17,710 466 — 
Swansea a 828 450 18 — 280 10,047 845 — 
'Taunton* Sia 25 BG — = «| 28: 1,361 — — 
Tynemouth§ .. E £59 — — 234 5,075 261 — 
Wolverhampton Dist. 133 | 78 — 23А 3,348 2,147 — 


* Not in operation last year. t Partly steam. | Comparison from April 5th only. 
$ Comparison from March 18th only. € Comparison from May 5th only. 


Blackburn Corporation Tramways.—Week ending June 90th, £817; Inst var, 
£036; increase, £181. Total to date, £17,30:; last усаг, £11,981; uncteace, 
£2,371. Miles open, 113. 


Blackpool and Fleetwood Tramways.— Week ending June 21st, £170: last sear, 
Tr decrease, £122, Total to date, £8,316; last year, C9, CIC; déxrea-e, 
‚401. 


B:istol Tramways and Carriage Company.— Week ending June 20th, £4,457, 
last year, £4,376; increase, £81. 


City and South London Railway.— Week erding June 2¢nd, 43, (17: last уст, 
£1,907; increase, £1,110. Total to date (25 weeks), £71,465; last уса, 
£19,189 ; increase, £25,326. Miles open, 64; last year, 42. 


Dublin United T;amways Company.—Week ending June 20th:—D.U.T. Co., 
£3,594 18. Bd.: D. S. D. Co, 4819 ta. Jld.; total, £4,418 75 2d. I. ast „ear 
D. U. T. Co, 43.31 +=. Od.; D. S. D. Co, £940 lës. l.; total, 24.7 5 la. .; 
decrease, £361 14s. Id. Aggregate to date, £105,555 СУ. Ра. ; last усы, 
£102,030 8s. Ed. ; increase, 48,311 12s, Od. Mileage worked, 46. 


Liverpool Overhead Railway.— Week ending June 22nd, 41,517: last sear, 
£1,572; decrease, £55. Total to date, 435, 798; last усаг, £50,225; decicam, 
£3,187. Miles open, 6 miles 57 chains. 


Sunderland Corporation Tramways. — Week ending June 22nd, 21,177; tas; 
year, £1,061; inorcasc, £76. Total to date (12 wecks), £13,018; last year, 
£11,919; increase, £1,069. Miles open, 187. 


STOCES AND SHARES. 


Mon ay Evening. 

WHILE other markets in the Stock Exchange stand with folded 
arms not expecting the busicess which never comes, the electrical 
sections are fairly active. For one thing, the new issue of Pritish 
Electric Traction sbares is creating considerable trade, and electric 
supply descriptions are by no mcans left alone. Telegraph stock, 
on tke other hand, are somewhat neglected, and the reports which 
Lave latcly appeared from several of tLe West Indian undertakings 
are nct chcerful enough to arcu:e any particular interest on the part 
of the investing public. 

Jt bas now become pretty clear that the electric lighting com- 
panies will not benefit in conseqtence of tke Coronation fo apy- 
thing like the extent to which it was at first hoped they would, 
Quotations are steady, and there is & certain amount doing in Brush 
thares by reason of the proposal cf tke British Electric Traction 
Company. We bave alreedy referred to tke ratural indignation 
‘roused in some of thote people who sold their shares at prices 
tanging between 10s. and 15s, these unfortunate sellers being 
without the information which was possessed by other quarters 
Now come doubt and perplexity for the remaining proprietors, who 
want to know whether they thould exchange their Brush shares for 
Tractions or keep them as they are. In the latter event, the holder 
must consider the possibility of finding himself in a minority— 
perhaps a small onc—which would mean that his shares might 
become difficult of negotiation. Under the circumstances, and 
regarded from the standpoint of share-markctability, it would 
appear politic to effect the exchange. 

New British Electric Tractions are very active, and the price at 
the time of writing is 24 premium, after being # higher. The 
dealers in the. market are booking bargains in the shares as fast as 
they can write, and the extersion of the time for sending in appli- 
cations has been hailed ав a simple right. When it was seen, in the 
first place, that less than seven working days were allowed for 
getting in applications for the new shares, the arrange- 
ment was denounced in exceedingly strong terms. Earnest 
representations were made to the directors and to the 
brokers of the company, with the result that the time was 
dated forward a week, although, as the Coronation festivities 
intervene, the concession does not amount to much. Obviously, 
somebody is very anxious indeed to take up the shares which pro- 
prictors may miss by reason of their negligence, temporising or 
unavoidable causes. 

Henley's and Callender's are quietly steady, and even now hopes 
are being revived for the tender union of the companies, of which 
one of the directors spoke with so much pathetic parable at the 
meeting the other day. Miscellaneous shares keep idleas & whole. 
In the electric railway market, hopes of bumper Cororation trattics 
keep stocks hard, despite the dull tendency developed by the rest 
of the department. Those who have received the circulars by an 
outeide firm in reference to selling “Tube " shares—including City 
and Surrey '—might try the Stock Exchange before they attempt 
to deal with the authors of tbe circular; they might, possibly, get 
higher prices. 

The telegraph market shows renewed dulness in Anglo-American 
stocks, and the German ccmpetition is still the bugbear of the 
situation. Eastern varieties are mostly neglected, and there is 
some curiosity manifested as to how the end of the war may айсс 
the companies cabling to South Africa. The West Indian group is 
practically unaltercd sincc we last wrote. 
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BHARE LIST OF ELECTRICAL COMPANIES.—TELEGBAPH AND ЕСЕР COMPANIES. 
Stool Business 10ne 
Present ОР Dividends tor Closing саше week ended 
шак RENE Share. the last three years. Sine 18th. une 25d. June 2 28rd, 
luyy. | 1900. | 1901 Hignest, | Lowest. 
82,300 | African Direct — 4 % Deb» 100 Ку 8 99 —103 T - 
25,000 | Amason Telegraph Co.'s shares, Nos. 1 to 25,000 „| X0 [| 5 T ; 3i— 44 ees - 
119,700:| Amason Telegraph о % Debes., Nos. 1 to 1,250 Red. „. | 100 2 70 — 80 " € 
:804,720 ee legraph 85 vis T „ {Stock} 73/6 | 31 61s. 44 — 47 454 | 44i 
$,097,640 do. 6 % Pref is m . |Btock| 6 % | 6 6% 87 — 89 884 | 863 
8,097,640 De. do. Deferred Wie а stock Ei 7s.| 5s. 28. 61— 7 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. SES ies Ст 514 7 5% | ... 3$— 4 € 
18,888,500 Commercial Cable... 100 | 8 m i 165 —175 ee 
1,741,029; Do. do. Bterling 600 ) year 4 4 9, Deb. Stock Red Stock. уаз 96 — 98 97% | 964 
16,000 | Ouba Telegraph T E ies я 10 7 Ф| .. is 44— si 
6,000 Do. 10 Ф Pref. TI ec СЗ eee T 10 TI TII coe 124 — 134 eee 
12,931 | Direct Spanish Telegrap к x í jës d 5 45 4% | .. 2%— 3 А 
Do. do. 10 95 Oum Pref... d = = TA 82 " 84— es 
80, 0007 Do. do. 4 Debs. e 0 coe ee 100 —103 ee 
60 7107 Direct . purrs 7 i g Б 33% | 31% | .. 91— 104 
Direct West e 4 Reg. Deb, within _ 
101,8002 { Boe Lio 1300. oni зн 10| .. |... |... 100 — 103 
4,000,000 | Hiastern Telegraph, Ord. Stock - 8 sss .. Stock 7 9917 Ф | ... 120 --190 124 | 121 
1,930,807 Do Btock sco we 100] 2 ЗИ ИЕТ 88 — 91 $0 | 894 
5 TON COMER 4 4% Mont Deb. Stock Red. si Stock E T% T% 107 —111 EE iia 
, on, Australasia, and China Telegraph ... | 10 | 7 12 — 13 I 
820,0007 Do. ES % Deb. Btock > a Stock] ... | ... e 08 —113 isa 
Bastern Bowth African elegra h, 4 Mort. Deb. ` БЕ 
эо,ооол{ Nel. Pts 3,000, ed. 1909 j| 100 | 58% " 100 —103 | 102 | . 
200,0002 Do. 4 95 Beg. Mt. Debs. (Mauritius Bab.) 1 1—8,000 | 25 г са —102 % |100 —103 
190,297 Globe 3 and Trust с. 90 .. | 10 | 54% | 54% | ... 8 — 9 
189905 "— е. E 6% Pref. s ies ve | 10 | .. p ase 124— 15i 12] 
ї ern Telegraph, of Copenhagen „| 10| .. [15 ees 25 — 2 
Halifax and Bermuda Oable, 44 95 Ist Mort. Debs., — 
een е 10 within Nos. 1 to 1, 200, Bed. } 100 * pa 103 ° 
' uropeap Telegraph ..| 25 110 % 10 & по 37 — 41 
100,0007| London Platino-Brasilian Telegra ... | 100]... ^ “a 100 — 104 " 
72,680 | Montevideo керо zur hr "mph 6 $ ate 1 to 72,680 .. 1 | 23 5 N i— 1 A 
AR 499 Do 4o V Pret., Nos. 1 to 86,492 115 ; а {— 1 — 
983,333 | National M ы аны Pref. Stock Zei 287 100 | 5 5% 5 95 — 99 974 
200,000 Pref. shares .. .. .. ... 2| ..1 31 38 33 33 S 
1,966,667 A Def. Stock ; à iu .. | 100 jus 60 |64 xd 53 — 57 
15,000 Do 6 9, Oum. 1st Pret. " 10 | 6 6 6% 2 — 14 
15,000 Do 6 95 Cum. 2nd Pref. . г 10 | 6 6 6 12 — 14 
· $50,000 Do Non-cum. Ird Pref., 1 to 250,000 5 5 5 5 43— 5h 
000, 000. Do ч 96 Deb. Btock Red Я Stock 34 34 34 94 — 97 
500,000! Do. 4 95 Deb. Stock Red. "T ..[100| .. |4 Ф 4 103 - 107 
171,504 | Oriental Telephone and Elec., Nos, 1 to 171,504, fully paid 116 6 6% 44 1 
100,000 Pacific and European Tel, 4 Y Guar. Debs., 1 to 1,000 . | 100 | ... РА 99 —102 
11,889 | Reuter’s.. e РА ЎТ © "n T - 8 5 5 7«exd| 64 - 
8,303 Bubmarine Oables Trust ; А эз . Oert| ... 110 — 120 
68,000 | United River Plate Telephone . S 517% 5— 54 
40,008 % Oum. pref. Nos. 1— 40,000 b 4 53 
179,9472 Do. do. 5 be. eee ee ee Btock 105 = 106 
165,600 | West African Telegraph, 5 % Debs... 100 99 —102 
80,008 | West Ooast of America, Nos, 1—30, 000 and 53, 001—653, 008 2$ | .. " 
150,0007 Do. do. 4 95 Debs, 1—1, 500 gua. by Bre. Bub. Tel. 100 | ... d 99 -102 re s 
207,930 | Western baa i imr. Ltd., Nos. 1— . 107 V 7 V 114 — 124 124 | 12 
75,0003 Do Debs. 2nd series, 9 „. | 100 | .. А 102 —105 ves n 
848,7771 Do. do. Deb. Stock Red. .. | 100] ... 99 —1(2 
88,821 | West Indis and 8 egraph ... iss „| 10| 6% = 
94,563 Do. do. do. 6 Ф Oum. lst Pref. s 10! .. M: ii éd - 52! bi 51 di 
4,069 Do. do do. 6 Ф Oum. 2nd Pref... | 10 т К 9% — 44 9$ 44 nes 
80.0001 Do do do & Ф Debs.. Nos. 1 to 1.800 | 100 "T | 101 —1C4 1101 104 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 1 = vis | "EN i— 11 i— 1 | de 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 | ... ids .. |100 —104  |100 —104 ios 
19,661 | Brompton & Kensington Elec. Lt. Bap., Ord., 101 to 19,761 5|6%|6%|8%| 9- 9$ | 9— 94 
. 20,000 Do. do. 7% Oum. Pre... $ 9- 94 | 9— 94 
50,000 Mar d Oross and Btrand Blectrieity Bupp! “ iss 5/99/9235 10 | 9 — 10 9 — 10 
50,000 do. do. T Pref. | 5| |. | 54 58 51— OB |... |... 
250,000 De, do. do. К Deb. Btock = 100 Po wen . |105 —107 |106 —108 1073 | 106$ 
84,000 |*Ohelsea Electricity Supply, Ord. » 5 6 V 51 4% 5 — b5ixd| 5 — 53 к 7A 
150,000] Do. do. b Deb. Stock Bed. ... Stock . 108 —111 1608 -111 ys de: 
70,579 | City of London Е Electric Lighting 40,001—110,579... | 10 | 4 0 ү 5%| 8- 9 8— 9 81 8% 
40,000 Do 6% Cum mi- to 40,000 . 10 | 6 6 we | 114 — 124 | 114 - 124 M dis 
400,0002 Do. 5 & Deb. Stock, Bcrip. (iss. at £115) all paid | ...| ... | .. | 123 —128 123 —198 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 | ... m .. |103 —106 103 —106 
40, 000 шш Lond. & Brush Prov. El Elec. Ltg., Ord. 1—40,000 | 10 4 T. 4% | 7à- 8j 71— 84 
20,000 do. do. 6 % Pref., 40,001—60,000 | 10 | 6 6 . |12 — 13 | 12 —18 
400,0002 Do. 43 % Deb. Stock, Prov. Certs (all paid) Rd. 19 112 |Ә —112 
Edmundson's Elec. Oorp., Я “ 5|6%|7% 64—- 62 | 64— 62 
20,000 6 $ Cum. Pref. Me e anu У eo 54 — f 5$— 6 : 
190,000; 44 % let Mort. Dob. Stock. 100 д . 108 —111 [108 —111 
21,000 Kensington and Rnightabidge Electric, Ord. 5 | 11% | 12% | 10% 10 — 11 10 — 11 и 
90,000 do. 4 & Deb. Stock Btock| .. |... .. {101 —104 [101 —104 - 
110,000 posee Electric Supply ee ae Limited, Ord. ... Т is: ы 11— 13 11— 12 -— T 
49,840 Do do. do. 6% Pre. n. 4— 4b 4 — 44 i 5 
350,000; do. d 4% 1st Mt. Db. Stock Rd. |Btock| ... | ... . | 94 — 99xd| 94 — 99 5 a 
98,769 Meer polite Electric Bupply, 101 to 62,500. | 10/5%/6% | 64% 16 — 19 | 16 — 17 163 
120,000: Do. 4495 First Mortgage Debenture Stock | ... | ... | ... . 111—115 111 —115 bs is 
350,000; Do. 84% Mort. Deb. Stock Red. (Stock) ... | ... .. | 98 —10L | 98 —101 05 is 
8,652 | Notting Hill Electric Lighting nés. ue] 10147 7% 6 & 14 — 15 |14— 15 ies 
40,000 | Bt. James's and Pall Mall Electric Light, Ord... 5 D 1710 14 144— 153 | 144— 153 
20,000 Do. do. ua 20,081 to 40,080 57 7 7% | 84— 84— 9 
150,0007 Do. do, S 0 009, Btook Bed. TII 100 [III eee eee 98 —101 98 —101 * 
[TI] see 5 ee eee TP 1Z— 23 1% = 21 e 


12,000 | Smithfield Market Elect. Supply, 
50,0001 TN s E do. 4 ere eee eee i eee • 
109,518 | Westminster Electric e Д voa CÍ вве 1017 104% 


id Subject to Founders Shares. t Quotations on Liverpoo. 


1771 bl. „айы эф 1 . B NI Beem 424 E 


540, aii Waterloo and City Railway, Ord. Stock... - 


+ Quotations ор Liverpool Stock Exchange. 


uid d * 3 9 93 


t Unless otherwise stated all shares are fully paid. 


1076 THE ELECTRICAL REVIEW. Vol 50. No. 1,283, Jom v. n 
SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present Stock Dividends for Closing Closing Business done 
Issue, клм Snare. the last three years, | June 18th. Pane Aird. Р. 
t | 1899, | 1900, | 1901. Highest Loon 
20,000 | British Aluminium 7 % Cum. Pref. . пер О e - кан = 54 44— 53 ча. ae 
800,0007 Do. do. 5 95 1st Mort. Deb. Btock Red. cee 86 90 86 — 90 ы 
62, 074 | British Electric Traction "T aa ws 1 20 8 E 9 % 9 E 13 — 144 123 — 133 14 | 13 
90,000 Do. do. 6 95 Cum. Pref. e] 30 124 — 13 12 — 124 123 12 
600,000: Do. do. 5 95 Perpetual Debenture Stock . Stock — [124 —127 124 —127 126 | 124 
70,000 | British Insulated Wire Ота. . „ жү [394/15 43|40 X| Ж Bk | 7— 9E | |> 
70, ,000 Do. ; 6 Cum. Pref, an - ie ET sit T 54— 6 5% 6 * 
50, 000 IJ Browett, Lindley & Co. (1899), Ord. ise e 8 13s. to 15s. | 13e. to 152. 
000 qT 6 Y Cum. Pret. ... ud XLI d 6 . 116/6 to 17/0 | 16/6 to 17/0 
105,731 Brush Elecl. Enging., ‘Ord., 1 to 105,731 .. ilio * 2| 54 5 T. Nil | 14— 18 1s—- 1i — me 
150,000 Do. do. . Non-cum. 6 % Pref. ... ii i 2| 6 3 | 14— 23 12- 2} A G^ 
125,0007 Do. do. 44 eb, Воск — ... . Stock. .. 101 —104 101 —104 NE ES 
125, 0002 Do. n ven. 2nd Deb. Stock „Stock .. | 95 —100 95 —100 M s 
30,000 Callender's Cable 8 , Nos. 1— 30,000 5 | 15 v 15 5% 20 %| 16 — 17xd| 16 — 17 8 
40,000 Do. do. 5 95 Cum. Pref. а BI a i 51— 64 53— ti C 
| 90,0002 Do. do. 44 95 1st Mort. Deb. tock Red . |Btock| ... n „ [111-115 |111 —115 | M pet 
1,969,800 | Central London Railway, . Btock is .. |Btock| ... ‘as 4 95/1104 —107  |104 —107 1058 | .. 
440,100 do 4% Pref Stock.. . Btock| .. | ... 103 —106 [105 — 108 
440,100 Do. do. Def. A6. x: sue ... |Stock| ... ave E 100 — 103 100 — 103 
855, 000 | City and Beutb London Railway ... bed is .. |Btock| 14% 12%] 2 | 71 — 74 71 — 74 723 | "1 
| 54,000 Crompton & Co., Nos. 4 14 Wan Rag LP ane й #170961 99 a 3— 34 3 — 3% 3h 
Do. 5 Ф 1st Mort. . Debs., 1 to 0 
100,000; 2100 and 901 o 11000 of £50 red J| "|o | ~ 103 —108 9,103 —108 %| ... | .. 
99,261 | Edison & Swan Utd. El. Lgt., “ A" shares, £3 pd. 1 to 99,261 5| 6 24% i— B à- 8 9 
17,139 Do do. do. “A” Shares, 01—017,139 ...| 5 6 24%, ibe a eS ЖЕ N 
844,0237 Do. do. do. 4% Deb. Btock Red „ |. uw » 75 — 80 75 80 А зе 
100,0007 Do. do, 5% 2nd Deb. Stock Prov. ала 100 is a 82 — 87 82 — 87 i А 
112,100 | Electric Oonstruction, 1 to 112,100 ... „ S188) 694 « . 
31,390 Do. do : Cum. Pref., 1 to 31, 390... ees ET “ons : 21— 3 2à— 3 hec E 
182, ,5001| Do do. Perp. Ist Mort. Deb. Stock . Stock 97 —101 99 — 102 ý Р 
18,000 General Elec. Co. (1900) 5 % Cum. Pref. ... - ӨЛ. ous 10 — 104 10 — 103 i > 
150,000 Do. do. 4 95 Mort. Deb өөө „ |Btock| ... 98 —101 98 — 101 5 " 
35,000 Henley's (W. T) Telegraph Works, Ord. ... T as 5 | 15 m0 | 30 20 * 164 — ү 164— 17 163 
85,000 Do. do. % Pref. 5| 44 54— 53— 6 ses 
50,0007 Do. do. do. 44 Mort. Deb. Stock. ө 111 iis 111 —115 - 
50,000 India-Rabber, Gutta-Percha and Telegraph Works „ | 10 | 10 9; 10 % 2; — 22 21 — 22 24. Fig 
800, 0007 Do. do. do. 4 9 1st Mort. Deb .. .. | 100 —102 100 103 10 { 
87,500 TLiverpool Overhead Railway, Ord. ... ave i Е 10 3% 34% 14% 4H — 41443 AE 
10,000 || Do. до. Pref., £10 paid ... 10 6 104 - 11 103 11 o x 
7,500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... 3 ee ve e. — 168 |... —1€8 2 
§Rosling & Fynn 6 95 Cum. Pref... ie w | M 6% — ... 19/0 to 20/0 | ... 
37,350 | Telegraph Oonstruction and Maintenance А 12 | 15 * 174%, 20 ы 34 — 37 34 — 37 TX a 
150, 0002 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 — | 100 103 —106 103 —106 А 
25,000 Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... н 5 12 12 95 94 - 104 94— 104 а i 
20,000 Do. do. 5 J Cm. Prt. Nos. 1 to 20,000 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Tele 
National Electric Wiring, 


From Birmingham Share List. 


hone 5 and Maintenance, D 


From Manchester Share List. 


), Ord., 144—15 
£10 pd.) 199—108. 
Bank rate cf 8 3 per gene (February 6th. 1902). 


* Ashton, and A d Electric К 


MARKET QUOTATIONS, Monday, June 23rd. 


CHEMICALS, &c. 


а Acid, spe ee ee 


" orti .. ee .. 
u Bulphuric.. ee ee 
Ammoniac, 8 


Г] .. .. .* 
а Ammonia, Muriate (crystal) .. per ton 
a А per ton 
a Bleachin powder өө per ton 
а Bisulphide of Carbon +» per ton 
a Borax T por ton 
а Bensole (à: ) ee T - — 
* ..: per . 
riy aree id T .. per ton 
Nitrate T .. per ton 
„ White Bugar .. per ton 
Peroxide .. .. per ton 
e Methylated Spirit an .. per gal. 
a Napbtha, Solvent at 160°C). per ga! 
a Potash, Bichromate, in casks.. per ib 
« „ Caustic (15/8096) .. рег ton 
a n sulphate ө» per ton 
a Bhellac per сті 
a ers of Magnesia per ton 
a Bulphur, Sublimed Flowers . per ton 
a " pri red per ton 
a Lum per ton 
a Beda, Caustic i (white 10 %) .. per ton 
a 4 — ee * „per ton 
a Bichromate, casks .. per lb 
METALS. &o. 
b MEUM Whee” in ton lots per ton 
in ton lots per ton 
b Bhee eet, - ton lote por ton 
р Babbitt's metal per ton 
e Brass (rolled metal <j 19^ basis per Ib, 
с Tube (brazed) .. e+ per lb, 
с » (solid drawn) , per lb. 
€ „ Wire, basis per Ib, 
e Copper Tubes саме e+ per lb, 
в (solid dramn) .. per Ib, 
2 Copper Bars (best selected) .. per ton 


This week. | Last week, Inc. or Dec. 


50 5 / .. 
82/- 82/- 
5/6 6/6 ee 
42/. 42/- ** 
£88 10 ө» 
£80 ee 
£1 £1 . 
£15 £15 T 
£18 £18 
Ti- LA . 
5/6 5/6 
£19 £19 
£924 £24 
£81 £81 
£27 10 £27 10 А 
2/6 2/8 өө 
5/8 5/6 ec 
ва, ва, .. 
£94 £94 ee 
#85 £85 А 
110/- 110j- 
£4 10 £4 10 
£6 5 £0 5 ° 
£5 10 £5 10 is 
£6 £6 ."* 
£10 15 £10 15 T 
£8 £8 T 
24d. dad. T 
£148 £148 ө» 
£224 2224 ee 
191 191 к= 
£40 to 4140 £40 to 21Е0 дес, 
ва а, LE 
d Id. 
7d. d. 
7d. 7d. 
Bid 544 
9d. d. 58 
£69 £69 өө 


METALS, &. (eontinusd.) This week | Last week. Inc. or De. 


—— — 
çZqZ»g—ʒ— — — —ä—ö —ę— а ⁰˙ — р 


g Copper Sheet * „* ee .. per ton £69 £69 ee 
g " . .. . рег ton £69 £69 s. 
€ „  Eleotrolytic) Bars per ton £63 £3 - 
4 " " .. рег ton £75 £75 
e " " . рег ton £68 £68 0 
£ " " H с. Wire per Ib. 8d. Sd. ee 
7 Ebonite Rod * .* LI per Ib. 8/- 3j. е 
f " Bheet ee IE per Id. y^ 6). * 
n German Bilver Wire „ per lb. 1 15 .. 
h Gutta-percha fine L] * .. per Ib. В/- E e 
h India-rubber, Para "x А . per Ib. 2/113 108/04 2/113 pe. 
Iron, Charcoal Shee per tor £18 41 m 
€ 4, Pig (Cleveland v warrante) . per #0: 49,8 498 | - 
i n according to sige рег ton Fror #11 | From #11 T 
б n» eavy. per ton 47/6 to ^0 - | 47/6 to 50/- .. 
6 n ire, galvanised No. B .. pertor 4 £u " Бы - - 
: Lead, rache nnn. .. ber toe fte elo ten ~ 
n Bheet * .. per toi £18 £18 . 
— Manganin Wire No. 98 .. per lb Ry. в. m 
g e ** .* per bot £8 16 £8 15 oe 
d Mica (in original cases), small .. per lb | 8d.to9d. | 8d. to 91. 
я " u " m о рет Ib 1/9 to 2L 1/9 to 2/9 | oe 
large .. per Ib. 8/8t01 8/8 to 7/3 | ow 
= Phosphor Bronze, р piain o — ngr per lb |l'àd.to 1/2 |1150. t 12 
E " per Ib. U- to 1,8 1/- to 1/8 = 
" " comme per lb. | From 1/2 | From 1/2 z 
: Platinum ee Wire ee ee peroz £4 1 £41 ee 
p Silicium Bronze Wire per ib. gd. to 1/- | 9a. 10 1- “ 
{ Bteel, Magnet, acc d'ng to devi per ton From £15 Py | „ 
" * 
g Tin, block ee ee ee es Por ion | #121 to W | 
" toil ee .. .. ** Per Id. 176 1/8 "d 
ч Nos. 1 to 16 .. . perl 1/7 18 | M. ёге 
p White Anti- irietion Metals — 
" White Ant" brand .. per on £35 to £65 | £36 to 260 2 
j Yarns, неч od Cotton, on p per 1d. 14. - 
j u .. per lb, 58а. Sid. - 
i ш ply 101 10 Sie. Russian es per ib, 575d. 4 М. * 
f и 10 lbs, Russian, single .. per lb. UY 43 “ 
180 Iba. Jute rove .. per ton 41026 £10 26 “ 
Zino, ваз, (Vielle Montagne bad.) рег ton £2 10 £33 10 "e 


( a Messrs. G. Boor & Co. 


Quotations 
supplied by) 


| b The British Aluminium Co., Ltd. 
c Messrs. Thos. Bolton & Sons, 

d Messrs. F. Wiggins & Bons. 
Le Messrs. Frederick Smith & Co, 


supplied by 


f India- 5 ra -P, ae ae tha tae 
Messrs. James & Shakspeare 
Quotations һм Messrs, Edward Till & Co. К 
í Messrs. Bolling & Та. 

j Messrs, Walter Н. Hindley & Co, 


Digitized by NUIT 
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THE DEFENCE OF THE POST OFFICE. 
Мв. AUSTEN CHAMBERLAIN AND THE “ BREACH OF FAITH.” 
By CHAS. Н. GARLAND. 


THE telegraphists, in common with other postal employés, are 
pressing for a Parliamentary inquiry into the grievances of which 
they complain. By a Parliamentary inquiry they mean an inquiry 
with a composition affording guarantees of impartiality, and they 
bave pledged themselves to abide by the findings of such a Com- 
mittee. Their allegations are met by tbe Postal Department with 
a denial ог a non possumus. They therefore ask for what would 
practically be a Beard of Arbitration, which is a legitimate and 
well-recognised means of settling industrial disputes. 

The debate which took place in the House of Commons on the 
Telegraph Vote proved one thing beyond question. Whatever 
view may be taken of the truth of the allegations of the telegraphists, 
or the reality of their grievances, and whatever value may be 
attached to the counter-statements of the Postmaster-General’s 
representative, there was no doubt that a primá facw case was made 
out for arbitration. A “breach of faith” was charged against the 
Postal Department by Captain Norton, and documentary evidence 
was adduced in support of the charge. The hon. and gallant 
member for Newington was supported in bis view by the Hon. 
Claude Hay and Sir Albert Rollit on the Conservative side of the 
House, and by numerous speakers on the Liberal benches. The 
division proved subsequently that a total of 134 members took the 
view of Captain Norton. 

Mr. Austen Chamberlain, of course, denied the breach of faith,“ 
and rather superfluously added tbat: “If he thought for a moment 
there bad been such a breach, he should not be there to defend the 
Department, nor would his noble friend, the Postmaster-General, 
ask bim to do so.” "The division brought him 165 supporters, and 
as the tellers for the noes were the official whips of the party, 
it is fair to assume that other reasons than conviction influenced 
many of the voters. 

That the huge majority of the Government should be reduced 
to 31 on so serious a charge as that of a breach of faith is suffi- 
ciently significant. When, in 1890, Mr. Raikes was Postmaster- 
General, and the Government majority was much lower than it 
stands at present, Lord Compton's motion for reform was defeated 
by 39. Yet Mr. Raikes thought it wise to yield to the strong feel- 
ing in the House, and revi-ed the conditions of service. But the 
main point lies here: 134 members of the House of Commons have 
recorded their belief that there has been a distinct breach of faith. 
Mr. Austen Chamberlain and his supporters, without adducing much 
in tbe nature of rebutting proof, deny this. Here, then, is a very 
ideal case for inquiry aud award. It is a question of fact, and a 
Committee goirg into the whole of the evidence could settle the 
matter once for all Until such an inquiry is made the charge will 
continue to be urged on the one side and denied on the other, with 
progressively increasing vehemence and bitterness. 

One misses with Mr. Austen Chamberlain tbat dialectical ekill 
and quiet reasoning power which commanded for Mr. Hanbury the 
respect of those from whom he differed in opinion. The present 
Secretary to the Treasury seeks rather to copy his father's style, but 
the copy, like all imitations, Jacks much of the merit of tt e original. 
Mr. Austen Ch- mberlain, during this last debate on Postal matters, 
did little more tban offer a blank contradiction to the assertions of 
the supporters of Captain Norton. He did not dein to adduce 
the slightest evidence in support ef his position, and only once did 
he so far forget Limself as to quote figures. I bope to show later 
that these few figures are incorrect, and the arguments founded 
upon them fallacious. The spirit of dogmatic contradiction seemed 
to grow upon him as the evening advanced, and culminated in a 
characteristic little colloquy between himself and Mr. Duke, the 
Conservative member for Plymouth. Mr. Duke very mildly 
suggested that He did not think anybody in this country believed 
that the postmen were generously treated. At least, if there were 
such, he had never met them. If the Secretary to the Treasury 
thought that the postmen were generously treated, be hoped the 
hon. gentleman would вау so.” Mr. Austen Chamberlain, from bis 
seat below, looked up with a smile of confidence, from which there 
was not lacking something of pride, and interpolated : “І certainly 
do.” So soon as Mr. Duke recovered from his surprise, he made the 
obvious retort: “І can only say, with equal emphasis, I certainly do 
поё!” This little incident is merely quoted as typical of the 
spirit in which the allegations were met. 
moment at the grounds of the alleged breach of faith.” 

Captain Norton's case was, briefly, this: During the years 
between 1881 and 1590 men were induced to enter the telegraph 
service by a promise made on behalf of the Postmaster-General by 
the Civil Service Commissioners. This was what was stated in the 
paper:—''The Civil Service Commissioners are authorised by the 
Postmaster-Geners] to append the following notice." Then followed 
an enumeration of certain payments during the very earliest years, 
and the notice continued as follows:—"'' After a year at 16s. a 
week, to advance to £45 a year, rising by £5 to £100, with 
a prospect of obtaining £100." The course of events bas 
rendered it humanly impossible, without some radical alter- 
ation in the pre-ent methods of promotion, for more {һап a 
very small percentage ever to obtain this £190 per annum. 
In Captain Norton's own words, The Government tinding their 
business developing, found it also convenient at the same time to 
ask the senior telegraphi-ts (i c., the telegraphists on that part of the 
scale from £160 to 4190) to take a certain share of what were known 


Now let us look for a: 
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as supervising duties.” Following on this, by successive innova- 
tione, the senior class of telegraphists was converted into a super- 
vising class. By this means it was made possible to escape from the 
recommendation of the Tweedmouth Committee to abolish classifi- 
cation between non-supervising classes, and now the majority of 
the men who entered between 1881 and 1890 find themselves 
debarred from any possible realisation of the “prospect of £190," 
promised to them on the authority of the Postmaster-General. The 
Department contends that this prospect still exists, although 
admitting it may be as remote as the marshal’s baton from the 
private soldier. Sir George Murray, the secretary, indeed suggested 
another way of realising the prospect. “Suppose,” said he, “we 
had an epidemic of influenza in London next winter, and a large 
number of those men who had got into the higher class died off, 
would it not be possible then to attain to this position?" The 
proximity of a Mont Pelée might offer as ready a means of assisting 
the Department to keep faith with its employés. 

Mr. Austen Chamberlain, after the protestation already quoted, 
continued thus: Those men who joined the service between 1881 
avd 1890. were the op ly persons who, in any case, could complain of a 
breach of faith. The promise was that they had a prospect of 
rising to £190. The hon member said this offer was an unfair one. 
I suppose it would not be unfair to say that an officer joining the 
British army has a prospect of becoming a field marshal, but that 
does not mean that every officer will become a field marsbal or even 
а general. This was put before them as a prospect to which some 
of them might attain. I think that the Committee will see that, 
under these circumstances, the telegraphists never received a 
definite pledge that they would have this £190." 

The “ prospect" was held out to every man entering the service, 
and as we have a responsible official as highly-placed as Sir Geo. 
Murray, admitting that nothing short of an epidemic can make the 
salary attainable, this distinction between a “prospect” and a 
" definite pledge" can hardly carry conviction. It simply shows 
how hard pressed Mr. Austen Chamberlain and his advisers must be 
that they should resort to such argumenta. 

In the next few sentences we get the only attempt at citation of 
facts that occurred during the evening, and I will quote the pas- 
варе: —“ All they were told,” said the Secretary to the Treasury, 
" was that there was a prospect of rising to £190, which was beyond 
the scale set out. The very words chosen showed that all of them 
would not reach that amount, and they had no right to complain. 
If there are now the same proportion of men on the scale as when 
the circular was issued, surely there can be no ground of complaint. 
I am trying to put the case as frankly and as fairly as I can. I do 
not wish to leave any doubt in the mind of the Committee as to the 
exact point at issue between us, and I wish to meet tbat point 
fairly. The question is whether the prospect of attaining this 
higher position has become worse than it was. The hon. and 
gallant member for Newington bas assumed that I shall endeavour 
to escape from the meshes by some disingenuous subterfuge. I 
wil], however, do my best to meet the case fairly. Under Mr. 
Fawcett's scheme the number of situations above the maximum of 
£160 limit was 168, and it bore a proportion tu the total number of 
telegraphists below the senior class of one to six and а third. In 
1890 the proportion was exactly the same. At the present time the 
tota] number above the limit is 349, and the number below is 
2,076, according to the latest figures. I ought justto say that I am 
not quite certain tbat my figures are up to date, but they are the 
most recent, and I think the proportion is practically the same at 
the present time." 

The £190 was not ''beyond the scale set out." It was a part of 
the operators’ scale set out in the Civil Service Commissioners’ 
note, and access to it was obtained, as explained by Sir Henry 
Fircher, the late controller of the Central Telegraph Office, in a 
note dated January 10th, 1896. Ordinary manipulative ability,” 
he said, “combined with regular attendance and good conduct, 
were considered sufficient qualifications for promotion to the Senior 
Clase." 

The first statement may be dismissed, then, as unfortunate. Bat 
the next statement is more definite. Is it the fact that the propor- 
tions are the same as during the period of the issue of the pro- 
missory circular? The contention of the telegraphists is this:— 
Apart from tbe general claim that the arbitrary barrier to promo- 
tion to the £190 class should be removed, there has been an actual 
decrease in the proportion of senior appointments relative to the 
general body. In support of this contention official figures are 
quoted, which can be tabulated as follows :— 


| Proportion of general 


EE Е body to each senior 
18811 966 126 7:66 
1886 1,221 161 6 60 
1888 — 1321 175 7 54 
1890 1,590 219 7-26 
1892 1,740 170 10 23 
1897 ^* 1,870 172 10:87 
1902 2,087 170 ' 1227 


i 


° The promise made was that £190 could be obtained as an operator. 
On the 1881 establishment one man in 7 66 could obtain this salary 
In 1902 the prospect is reduced to 1 in 1227. 

Now sce how Mr. Austen Chamberlain seeks to escape from these 
oflicial figures. Не says the proportion of appointments above £166 
is the same as in 1881. This is not literally true; but let us accept 
it for the moment, and see how he arrives at it. He adds together 
all the supervising appointments with the senior appointments. 


1078 


THE ELECTRICAL REVIEW. 


[Vol 50. No. 1,283, Јсив 27, 1902. 


This method begs the very question at issue. The develop- 
ment in the mass and complexity of the work has necessitated 
the increase of supervising appointmente, and the benefits 
of tbis increase should, in common justice, go to the staff 
that bears the burden of the increaced toil. But instead of increas- 
ing the supervising appointments, the Department has thrust a part 
of the supervising work upon the operators’ class, and pays for it on 
what was intended to be an operator’s scale. In so doing it bas 
reduced the prospect of rising to £190 asan operator. It cannot be 
too emphatically declared that £190 is tbe operators’ maximum, 
promised to entrants on the authority of the Postmaster-Genera). 
To declare that it can be reached only as а supervising 
officer is practically to admit the breach of faith. To keep 
faith, the Department must prove that it is humanly possible to 
reach this salary as an operator. Instead it has actually reduced 
the chance from 1 in 7:66 to 1 in 12°27, and even this reduced 
chance i8 accompanied by a demand for a higher class of work and 
knowledge than was mentioned in the contract. 

This was Mr. Austen Cbamberlain's only incursion into the realm 
of facts and figures, and be can hardly be said to have sustained 
his position. The way out of this endless controversy is obviously 
the way that the telegraphists themeelves suggest: an inquiry into 
the whole facts by an impartial committee. It would surely be to 
the interest of the department to have so serious a charge as that of 
broken faith cleared away. 

It is with some amusement, rather than alarm, that we listen to 
the threats of disfranchisement which are hurled at the postal 
employés because of what is called tbe “ pressure” they exert on 
members. The pressure of tbe 40,000 organised postal workers 
scattered over a total of some 770 constituencies cannot represent 
much voting pressure. The pressure must, therefore, arise from 
well-argued grievances. To threaten disfranchisement of civil 
servants on these grounds is hardly logical, and certainly unjust. 
Times out of number the men have been told that the “ House of 
Commons i8 their Court of Appeal" (Mr. Hanbury). Surely, then, 
it is unwise to tbreaten postal servants for using this Court. 
But let us suppose that the House of Commons did 
disfranchise Postal servants. There are 174,000 of them, and the 
object would be to punish the 40,000 who are organised. But there 
is widespread discontent, and tbe outlet for that discontent is an 
appeal to Parliament. The Postal staff are content with that outlet 
because they feel sure they are slowly gaining ground. So they 
send their delegates to conferences, Trades Union congresses, 
affiliate with public bodies, and are now preparing to send a 
member to the House of Commons itself. This is a legitimate 
constitutional method of promoting reform. Suppose we 
close these avenues, would not discontent find otber outlets 
less conducive to good citizenship? Before this outlet 
was discovered we had the telegraph strike of 1870, the riot- 
ing on Post Office buildings in 1873, and the postmen's strike 
of 1890. I think it will be admitted that the present methods are 
preferable, and it would be an ill day if the unqrenchable expres- 
sions of discontent were turned from the present constitutional 
chavnels into the older and more barmful paths. These considera- 
tions are known to those in authority, so we can afford to smile at 
the empty threats of Mr. Gibson Bowles and Mr. Banbury. There 
is a surer method of silencing discontent—impartial inquiry. 


ON THE DETERMINATION OF THE 
IRREGULARITY FACTOR OF ENGINES. 


By Dr. RUDOLF FRANKE. 


A Paper read before the Verband Deutscher Elektrotechnicker 
at Dresden. 


Translated from the Elektrotechnische Zeitschrift, October 24th, 1901. 


(Concluded from page 961.) 


IN the Electrotechnical Institute of the Stuttgart Tech. High 
School this method is used for determining the irregularity factors 
of galvanometers by recording aud fixing the swings of tbe needle 
photographically on a length of sensitised paper drawn past. Ар, 
however, every galvanometer possesses a natural time of swing, the 
curve obtained is never free from error, as it represents the result 
of а combined motion. If one attempts to avoid the effects of the 
natural period of the galvanometer either by using the so-called 
oscillograph (galvanometer with a very short periodic time), or by 
replacing the galvanometer needle by the massless stream of 
cathode rays from a Braun tube, one at once finds, unfortunatelv, 
that the sensitiveness of such arrangements is far too smali for the 
purpose. One method still remained untried, viz., replacing the 
galvanometer by an alternate current instrument. 

One can, in fact, consider au irregular continuous current aa made 
up of a perfectly uniform continuous current and a superposed 
alternating current. If, therefore, the continuous voltage is com- 
pensated by a back voltage as in fig. 8, the alternating current can 
be measured by a suitable instrument, and the. irregularity factor 
obtained directly. In this connection it is, however, necessary to 
remember the following: Even with perfectly uniform rotation 
every continuous current dynamo gives a non-uniform voltage, 
partly due to the short-circuiting of the sections in turn under the 
brushes, and partly due to irregularities in the spacing of the wires 


- 


and in the strengths of the magnetic fields. The alternate current 
instrument is affected by these irregularities, which are, however, 
essential to the construction of continuous current machines. One 
could, of course, avoid this difficulty by retesting the dynamo when 
running at a uniform speed, or by using a unipolar machine without 
commutator. But then, again, alternate current instrumenta fail 
altogether through want of sensitiveness. We must, therefore, fall 
back upon continuous current instrumenta, and overcome the trouble- 
some effects of their natural period by other means 

I suggested a method at the 1899 meeting of the Verband 
Deutscher Elektroteckniker which admits of a high degree of 
accuracy, and avoids the errors due to natural period. It is based 
on the principle of the Joubert contact method of determining tbe 
instantaneous voltages. The actual arrangement is shown in fig 9, 
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which only differs from fig. 8 in having the interrupter у coupled in 
the circuit. This is coupled directly to the engine under test, an4 
it eerves to close the circuit through the galvanometer fcr an instant 
in each revolution at a definite position of the crank. | 
This produces a throw on the galvanometer which is proportional 


to the voltage existing at that instant, aud, therefore, also to the 


angular velocity. 

If the brushes are set in another position the momentary couta:t 
occurs at another instant, and therefore at another angular velocity. 
One can, therefore, determine the instantaneous speed at as many 
consecutive points as are considered necessary. It would be pos- 
sih'e to carry out this compensation method test witb much greater 
accuracy if the variable time of revolution did not again interfere 
disastrously. This causes the instantaneous speed to te different 
in every revolution, so that instead of a steady E.M.F., a constantly 
varying one is obtained 

The arrangement shown in fig. 10 was hit upon in order to over- 
come this difficulty. It enables the variable time of revolution to 
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be taken into account, and its effect to be determined at every 
instant. For this purpose, the terminals of dynamo a are closed 
by two high resistances, wi and wa, coupled iu parallel, thus form- 
ing two circuits. By means of the voltage drop in wi. the counter 
E.M. F., E, is compensated for the moment at which the circuit is 
closed through the galvanometer, c, by means of the interrupter, J. 
This, therefore, measures instantaneous speeds. By means of the 
voltage drop in w, the counter E. M. F., E» is compensated by tbe 
help of the galvanometer, dz. which should not have too sbort a 
time of swing nor too little damping. Galvanometer G, is, there- 
fore, only actuated by changes in the number of revolutions, or, 
more exactly, in the time of revolution. 

If, now, all observations in circuit (I) are made only when gal- 
vanometer, Go, in circuit (II) indicates zero deflection, these obser- 
vations will all be reduced to a common time of revolution. For 
this purpose two observers are necessary, and it is also, of course, 
necessary to eliminate those irregularities in voltage due to the 
construction of the dynamo by means of a separate experiment. 
This method is perhaps the only satisfactory and accurate one for 
the measurement of such small irregularity factors as ,,. 

Fig. 11 represents a velocity curve taken in this way. It refers 
to an artificial irregularity of about ү}, produced by attaching a 
weight to one side of the pulley of an electric motor coupled to the 
dynamo. The positions of the weight are stated оп the curve. 

One can plainly notice a want of symmetry at “ Weight abore, 
which showed itself by a knock at the bearing in the direction cf 
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the axis once in every revolution. The highest velocity does not 
occur at the moment when the weight is lowest, but a little later, a 
peculiarity due to the motor having back E.M.F. and self-induction. 
The curve is the result of four sets of tests involving much 


Ordinate 1,060 


a, Weight horizontal rising; n, Weight above; c, Weight horizontal 
falling; 1, Weight below. 


Fic. 11. 


trouble and occupying almost a week. It will therefore be readily 
seen that this method also is unfitted for practical use, because of 
the ‘very great amount of patience required on the part of the 
experimenters. 

The methods of the third class have, therefore, also failed to 
satisfy the requirements. I may, therefore, on the strength of my 
experience up to the present, state it as a fact that it is impossible 
witb our preseut technical resources to measure smaller irregularity 
factors than Tha 

Even though the investigations in this direction, for the purpose 
of di»covering а practical method of measuring irregularity, have 
failed, I shall still feel satistied if they at least have the effect of 
discouraging otheis from any troublesome, costly, and at the same 
time, fruitless experiments. 

It follows that the electrical engineer and the engine builder 
will not be able to bury the hatchet yet, as the problem of 
the determination of the irregularity factor remains unsolved. 

We may, however, perhaps be able to settle this dispute in 
another way. | 

If we put the question to ourselves: What does the irregularity 
factor mean to the electrical engineer? We shall receive a reply 
indicating two distinct reasons in favour of a definite minimum 
irregularity. Firstly, in order to avoid fluctuations or pulsations in 
the light in a lighting installation; aud secondly, in order to make 
ratisfactory parallel running possible with alternators. With regard 
to the first reason, I would refer to a communication by Prof. 
Friese” to the general meeting of the Verein Deutscher Ingenieure. 
In this it is shown that light pulsations vary with the sixth power 
of the potential difference, and that therefore the irregularity factor 
might, under certain circumstances, become very noticeable. Friese 
has remarked that the sensitiveness of persons to fluctuations of 
light increases with their intelligence, and to this I would add— 
also with their technical skill,as well as nervousness, which, unfor- 
tunately, is intimately connected with intelligence. From his 
observations, Friese came to the conclusion that irregularity factors 
of 286 were very good, whilst those of ṣẹ, were quite unbearable. 
We һауе, however, numerous cases of gas engine-driven light 
installations, in which irregularity factors of % to +1, kave been 
found quite suitable, and in no way objectionable. Under these 
circumstances it would usually be unnecessary to go lower than , 
and one may consider this as the outside limit for lighting installa- 
tions, whilst 1 would, in most cases, be sufficient. 

The irregularity factor appears to be of far greater importance in 
connection with the parallel coupling of alternators, in which the 
setting up of surgings between the machines can generally be 
traced back directly to the irregularity factor. I would refer here 
to the older contributions to this subject of Boucherot, f Blondel, 
and Hutin and Leblanc,§ and the newer work of Messrs. Kapp, | 
Benischke,€ and Gorges ** ` 

When alternators are coupled together we have to distinguish 
between the two following cases :— 

A machine with an irregular rotation working in parallel with a 
machine without any irregularity, or with a supply system having a 
constant pressure, or 

Two machınes with irregular rotations working in parallel. 

In both cases surging, i.e., the appearance of periodically rising 
and falling equalising currents between the machines, is found, and 
under certain circumstances these may cause the complete falling 
out of step of the machines. 

The irregular rotation of the engine causes the alternator to swing 
to and fro about the average condition of motion with a periodicity 
equal to that of the irregularity. In this way phase differences in 
the voltage curves of the machines occur, and may be considered as 
the cause of the equalising currents. We have next to deal with 
interferences called forth by enforced fluctuations. 

If, over and above this, one of the machines possesses the power, 
when disturbed from its normal conditions of motión, of re-adjusting 
itself or even overstepping the mark in the opposite direction, i.e., if 
one of the machines has a natural swing of its own, it is possible for 
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* Zeitsch. d. Ver. Deutsch. Ing., 1899, No. 39. 
La Lumiè re Electrique, Vol. 45. 

» 5 " Vols. 45 and 46. 

» js 5 Vol. 46. 
Elektrotechnische Zeitschrift, 1899, Part 7. 
1899, Part 50. 
1900, Part 10. 


е 


9 2 о 


this latter to become increased through the enforced fluctuation due 
to the engine irregularity. We are then dealing with a resonance 
effect. "This is usually the most dangerous condition. 

The possibility of a natural swing in an alternator is due to the 
presence of inertia and the dragging forces acting on the rotating 
parts. The former depends on the construction of the machine, the 
dragging forces are determined by the alternating action between 
field magnet and armature, and therefore depend on the excitation 
and the load. 

The predetermination of the natural period of the machine has 
been already repeatedly attempted (see the above-mentioned 
articles), and Prof. Gorges, in particular, has published a quite prac- 
tical method. Unfortunately, in none of these articles is any 
notice taken of the reciprocating parts of the engine, which are, 
however, connected with the rest of the moving parts, and there- 
fore take part in the periodi: fluctuations. As, on this account, the 
moment of inertia of the machine as well as the effect of the elastic 
steam or gas contained in the cylinders of the engine cannot be 
calculated, I agree with the view taken up by Dr, Benischke to the 
effect that the predetermination of the natural period of an alter- 
nator is an impossibility. | 

Now, resonance effects are not во much dependent on the amount 
of the irregularity as on the agreement of the periodicity of the 
irregularity with the natural period of the machine; for experience 
has shown that parallel running can be carried on with machines 
having small as well as with those having large irregularity 
factors. 

An increase in the amount of inertia should only be used as a 
safeguard against resonance when the natural period is advan- 
tageously altered by this means. "Very frequently the opposite is 
the case, a reduction of the moment of inertia alone giving the 
desired result, unless one is prepared to introduce other means, 
such as choking coils, Le Blanc damping circuits, &c. 

Experience has further shown that it is unusually difficult to con- 
nect alternators direct coupled to gas engines in parallel, and the 
cause given for this is the great irregularity factor of the gas engine. 
We must consider, however, that in & gas engine the number of 
revolutions or, more correctly, the time of revolution is continually 
varying—as more particularly pointed out in the first part of this 
paper—due to the occurrence consecutively of explosions of unequal 
force and the consequent unequal development of energy. 

On this &ccount, with machines coupled in parallel, sometimes 
one and sometimes the other must get ahead, and it is clear that 
here an interference action exists which is only remotely due to the 
irregularity factor. ' | 

For all interference actions the effect of the irregularity factor is 
altogether overrated, as will be seen from the following considera- 
tions :— 

The equalising currents passing between two machines in conse- 
quence of irregularity tend to accelerate the lagging machine and to 
retard the leading one. 

If now, on the one hand, we fit the machine with heavy fly- 
wheels in order to reduce the irregularity factor to a minimum, we, 
on the other hand, immediately hinder it from following the 
promptings of the equalising currents aud so righting itself, for it 
is impossible to suddenly accelerate or retard such large masses. 

We see, therefore, that the introduction of heavy tlying masses 
may have a distinctly harmful effect on the running of alternators 
in parallel. This also applies to the case in which load changes 
occur on one machine, and cannot be immediately equalised by the 
other machine, because of its too great moment of inertia. It must 
further be remembered that the quickness of response to the govern- 
ing arrangements becomes less the greater the fly-wheel action of the 
machine is made, t.e., governing becomes more difficult, and even 
impossible. 

We may recognise from these cases that it is probably possible, 
even with alternatorsin parallel, to get on with comparatively large 
irregularity factors such as 4i;.or at the outside 205. Experi- 
ence is, of course, here again the best teacher. 

All electrical engineers would, in my opinion, be greatly indebted 
to electrical firms which would publish their experience in this 
direction, more especially with regard to installations in which 
difficulty isor has been experienced in the paralleling of alter- 
nators, for it ів only from such and not from successfully-wurking 
installations that we can learn what we require. 

In conclusion, І would summarise my views as follows: 

1. Every engine possessing an irregularity is also subject to a vary- 
ing time of revolution, which often fluctuates more than the irregu- 
larity itself. 

2. It is practically impossible to determine irregularity factors 
smaller than o- 

3. It is unnecessary for electrical engineers to demand smaller 
irregularity factors than „, as experience has shown that we can 
get on with greater irregularities. The advantage resulting from 
this would be: cheaper machines, and governing more to the 
purpose. 

I shall be greatly pleased if I have been able to help in any way 
towards the clearing up of this important question. 


TRADE NAMES. 


A NUMBER of recent cases have illustrated the fact that the seleo- 
tion of a suitable, and, at the same time, a legitimate name for a 
concern is a matter of no small difficulty. The manufacturer has 
not only to select a title which shall adequately describe the nature 
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of his business, but he has to take care that in doing so he does not 
assume a name to which some trade rival has obtained a right by pre- 
Bcription or otherwise. 

The difficulty of this question is to some extent less in the case of 
a limited company selecting a name than it is when a private firm 
is about to adopt a title. The reason for this is that a company is 
expressly prohibited by the Companies Act, 1862, from assuming 
any title which is the same as, or only colourably different from that 
which has been assumed by any other company. Further, the 
question of fraud hardly enters into the discussion. But in the cases 
between rival traders having the same or somewhat similar appella- 
lions, it often becomes material to consider the motive which 
actuated any person in adopting a particular name. Thus, if a 
man sets up iu business under his own name, or takes in & partner 
whose name coupled with his own causes the title to resemble that 
of a rival firm, and he does all this with the fraudulent intention of 
injuring the rival, the Court will restrain him by injunction. 


Thus in one case a man named Martin went into partnership with 


a man named Day with a view to carrying on a blacking business 
in competition with the well-known firm of Day & Martin. The 
Court granted an injunction to restrain him from so doing, although 
it was clear that part of the title was his own name. Fraud, of 
course, was the essence of the case. Certain recent cases to 
which we sball now refer, go to show that the Court will not pro- 
tect a company in the use of a name which embodies some word of 
general application, and which is of common use in relation to a 
particular industry. In the case of Aerators, Limited, v. Tollit, 
which was heard by Mr. Justice Farwell on May 29th, the plaintiffs 
were a company established for the purpose of making sparklets,“ 
and the defendants were the signatories to the memorandum and 
articles of association of a proposed new company, to be known as 
tbe Automatic Aerator Patents, Limited. The plaintiff company, 
on hearing of the proposed registration of the new company, 
decided themselves to register a new company under an identical 
title, as they objected to its use by the defendants, but were too 
late in their application; and they then decided to move for an 
injunction to restrain the defendants from registering a company 
under that title, or with any other name so nearly resembling that of 
the plaintiff company as to be calculated to deceive. The plaintiff 
company rested their case on the fact that they bad carried on busi- 
ness for some time and bad spent large sums in advertising the 
company in England and the Colonies, and that the word 
" Aerators" was generally known as a company that possessed the 
principle of instantaneous automatic aeration, and that the adoption 
of that name by the defendants would be calculated to lead the public 
to believe that it was the business of the plaintiffs. The defendants 
contended that the system of aeration they proposed to adopt was 
entirely different, and therefore was not calculated to deceive. It 
was held that the rights conferred by Sec. 20 of the Companies’ 
Act, 1862, were not greater than those of individuals in respect of 
names not identical but similar, and that calculated to deceive” 
was a question of fact in each case; and that it was not competent 
to a company by registering a single word to remove it from the 
language so far as regarded its use in subsequent companies. There 
was here no evidence of any probability of deception; the action 
was therefore an attempt to monopolise for the purpos-s of nomen- 
clature a word in ordinary use in the English language. It failed, 
and was dismissed with costs. 

The case of the American Shoe Company, Limited, v. the British 
and American Shoe Company, Limited, which was heard on May 
14th, illustrates the principle that the Court will restrain the 
wrongful use of a name. There the plaintiffs were a limited 
company carrying on a large business as manufacturers of, and dealers 
in, boots and shoes. The defendants commenced business in Putney 
under the style of the “London American Shoe Company "—a title 
which they subsequently altered to that in respect of which they 
were sued The case for the defendants was put forward as that of 
three young women who had lost their mother, and who had been 
compelled to earn their own liviug, oppressed by a large company 
who were trying to establish à monopoly in the use of certain 
common English words. This view of the facts did not commend 
itself to Mr. Justice Swinfen Eady, who said: “ Having examined 
the evidence, I come to the conclusion that the defendants did not 
act innocently either in originally choosing the name, the London 
American Shoe Company, or, when asked to alter it, in substituting 
the British and American Shoe Company, and that they did not 
entirely cease to use the former name, which they had promised to 
do. . . . . Ialsooverrule an objection that the plaintiffs were 
seeking a monopoly of descriptive words. The jurisdiction 
is founded upon the power of the Court to restrain fraud. A man 
can be restrained even from using his own name fraudulently.” He 
therefore granted an injunction to restrain the defendants from 
using either the name, London American Shoe Company, or British 
and American Shoe Company. 


THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY.* 


By G. MARCONI. 


WIRELESS telegraphy, or telegraphy through space without con- 
necting wires, is a subject which at present is probably attracting 
more world-wide attention than any other practical development of 
modern electrical engineering. 


. Discourse delivered at the Royal Institution, London, on 
Friday, June 13th, for a copy of which we are indebted to Marconi's 
Wireless ‘Telegraph Company, Limited. 


That it should be possible to actuate an instrument from a dir 
tance of hundreds or thousands of miles and oblige it at will t 
reproduce audible or visible signals through the effecta of electrical 
oscillations transmitted to it without the aid of апу continuous 
artificial conductor, strikes the minds of most people as being a 
achievement both wonderful and mysterious. 

If we examine the subject closely, we may, however, come to the 
conclusion that, although telegraphy through space is certainly 
wonderful, as are likewise all natural and physical phenomena, yet 
it is certainly in no way more wonderful than the transmission of 
telegrams along an ordinary telegraph wire. The light and hea 
waves of the sun and stars travel to us through millions of miles of 
space, and sound also reaches our ears without requiring any arti- 
ficial conductor. Is it not, therefore, wonderfal that man should 
have devised means by which he is enabled to confine electricity 
conveying messages or power to a wire and cause the effect, which 
we call an electric current, to follow all the turns and convolutions 
which may exist in the wire ? 

We find that the first svstems of telegraphy used by mankind 
were truly wireless., A bonfire built on a hill by a band of aboriginal 
Indians conveyed a signal wirelessly by etheric waves—in this case 
light waves—to Indians on another hill, perhaps miles distant 
Even to-day there are innumerable systems of what may truly be 
called wireless telegraphy in practicai use. А red light at а rail- 
way crossing conveys a signal by waves through the ether to the 
eye of the engine driver. The red light is the transmitter, the eye 
the receiver. 

The method of space telegraphy, of which I intend speaking to- 
night, is founded on a comparatively new way of controlling and 
detecting certain kinds of etheric waves, much slower in rate of 
vibration than light waves, called Hertzian waves, after the scientist 
who first demonstrated their existence. 

The mathematical and experimental proof by Clerk Maxwell and 
Heinrich Hertz of the identity of light and electricity, and the 
knowledge of how to produce and detect certain previously 
unknown ether waves, made possible this new method of communi- 
cation. 

I think I am right in saying that the importance of the dis- 
coveries of Maxwell and Hertz was realised by very few, and evea 
perhaps so recently as a year ago, a great number of scientific men 
would have hardly foreseen the advances which have been made in 
во brief a time in the art of space telegraphy. 

The time allowed for this- discourse does not permit me to 
describe all the various steps which have made possible the results 
recently obtained, nor to describe the work of the numerous 
workers who have contributed to the advance of the subject, but 
I hope it may be of interest if I describe the various problems 
which have lately been solved, and the very interesting develop- 
ments which have taken place in my own work during the last few 
months. 

I shall first briefly describe my system as used in my early 
experimenta six years ago, and afterwards endeavour to explain the 
various improvements and modifications which have since been 
introduced into it. 

The transmitter consists of a modified form of Hertzian oscillator, 
the main feature of which is in having one sphere of the spark dis- 
charger earthed, and the other connected to an elevated capacity 
area or to a comparatively vertical wire. The two spheres are also 
connected to the ends of the secondary winding of an induction 
coil or transformer. When the key is pressed the current of the 
battery is allowed to actuate the spark coil, which charges the 
spheres and the vertical wire, wbich, when discharging, causes а 
rapid succession of sparks to pass across the spark gap. 

The sudden release caused by the spark discharge of the electrical 
strain or displacement created along certain lines of electric force 
through space by the charged wire causes some of the electrical 
energy to be thrown off in the form of a displacement wave in tne 
ether, and as a consequence the vertical wire becomes & radiator of 
electric waves. 

In this connection it is interesting to remember that Lord Keivin 
Bhowed mathematically more than 40 years ago the precise con- 
ditions under which such a discharge as we are considering would 
be oscillatory. 

It is easy to understand how by pressing the key for longer or 
shorter intervals it is possible to emit a long or short succession of 
impulses or waves which, when they influence a suitable receiver, 
reproduce on it а long or short effect according to their duration, 
in this way reproducing the Morse or other signals transmitted 
from the sending station. 

The receiver consists of a coherer (on the nature of which I hope 
to make a few further remarks later) placed in a circuit containing 
a local cell and а sensitive telegraph relay actuating another 
circuit which works a trembler or decoherer and a recording instra- 
ment. In its normal condition the resistance of the coherer is 
infinite, or at least very great, and the current of the battery cannot 
pass through it to actuate the instruments, but when influenced by 
electric waves the coherer becomes a comparatively good cond acter, 
its resistance falling to between 100 and 500 ohms. This a/lows 
the current from the local cell to actuate the relay, which in turn 
causes another stronger current to work the recording instrument 
and also the tapper or decoherer, which is so arranged as to tap or 
shake the coherer, and in this way restore its sensitiveness. The 
practical result is that the circuit of the recording instrument is 
closed for a time equal to that during which the key is pressed at 
the transmitting station, and in this way it is possible to obtain a 
graphic, acoustic, or optical reproduction of the movements of the 
key at the sending station. One end of the tube or coherer is con- 
nected to earth, and the other to an insulated conductor preferably 
terminating in a capacity area, similar in every respect to the one 
employed at the transmitting station. 
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I noticed that by employing similar vertical rods at both stations 
it was possible to detect the effects of electric waves, and in tbat 
way convey the intelligible alphabetical signals over distances far 
greater than had previously been believed possible, and by means 
of similar arrangements distances of transmission up to about 100 
miles were obtained. 

It was soon, however, realised that so long as it was possible to 
work only two installations within what I may call their sphere of 
influence, a very important limit to the practical utilisation of the 
system was imposed. 

Without some practical method of tuning the stations it would 
have been impossible to work a number in the vicinity of each 
other at the same time without interference caused by the mixing 
of messages. 

The new method of connection which I adopted in 1898, t.e., 
connecting the receiving vertical wire or aerial directly to earth 
instead of to the coherer, and the introduction of & proper form 
of oscillation transformer in conjunction with a condenser, во as 
to form a resonator tuned to respond best to waves given out by a 
given length of aerial wire, were important steps in the right 
direction. I referred at length to this improvement in the die- 
course which I had the honour to deliver at this table on February 
2nd, 1900. 

Ihad, however, realised at the time that one great difficulty in 
the way of achieving the desired effects was caused by the action of 
the transmitting wire. A straight rod in which electrical oscilla- 
tions are eet up forms, as is well known, a very good radiator of 
electrical waves. 

In all what we call good radiators electrical oscillations set up by 
the ordinary spark discharge method cease or are damped out very 
rapidly, not necessarily by resistance, but by electrical radiation 
removing the energy in the form of electric waves. 

It is a well-known fact that when one of two tuning forks having 
the same period of vibration is set in motion, waves will form in 
the air, and the other tuning fork, if in suitable proximity, will 
immediately begin to vibrate in unison with the first. Inthe same 
way, а violin player sounding a note on his instrument will find a 
response from a certain wire in a piano near by, that particular 
wire out of all the wires of the piano happening to be the only one 
which has a period of vibration identical with that of the musical 
note sounded by the violinist. Tuning forks and violins, of course, 
have to do with air waves, and wireless telegraphy with ether 

waves, but the action in both cases is similar. 

It is very important to take into consideration the one essential 
condition which must be obtained in order that a well-marked 
tuning, or electrical resonance, may take place. Electrical 
resonance, like mechanical resonance, essentially depends upon the 
accumulated effect of a large number of small impulses properly 
timed. Tuning can only be obtained if a sufficient number of these 
timed electrical impulses reach the receiver. As Prof. Fleming so 
graphically puts it in one of his lectures on electrical oscilla- 
tions, to “ set a pendulum in vibration by puffs of air, we must 
not only time the puffs properly, but keep on putling for a consider- 
able period." 

It is, therefore, clear that а dead-beat radiator—z.e., one that 
does not give а train or succession of electrical oscillations—is not 
suitable for tuned or syntonic space telegraphy. 

As I pointed out before, a transmitter consisting of a vertical wire 
discharging through a spark gap is not a persistent oscillator. Its 
electrical capacity is comparatively so small, and its capability of 
radiating waves so great, that the oscillations which take place in 
it must be considerably damped. In this case receivers or resonators 
of a considerably different period or pitch will respond and be 
affected by it. 

Early in 1900 I obtained very good results with another arrange- 
ment, in which the radiating and resonating conductors each take 
the form of two concentric cylinders, the internal cylinder being 
earthed. By using zinc cylinders only 7 metres high and 1:5 metres 
in diameter, good signals could easily be obtained between St. 
Catherine's Point, Isle of Wight, and Poole, over a distance of 
30 miles, these signals not being interfered with or read by other 
wireless telegraph installations worked by my assistants or by the 
Admiralty in the immediate vicinity. 

The capacity of the transmitter due to the internal conductor is 
so large that the energy set in motion by the spark discharge 
cannot all radiate in one or two oscillations, but forms a train of 
slowly damped oscillations, which is just what is required. 

A simple vertical wire may be compared with an empty teapot, 
which, after being heated, would cool very rapidly, and the con- 
centric cylinder system with the same teapot filled with hot water 
which would take a very much longer time to cool. 

In the receiver the closely adjacent cylinders, which give it large 
electrical capacity, cause it to be a resonator possessing a very 
decided period of its own, and it becomes no longer apt to respond 
to frequencies which differ from its own particular period of elec- 
trical oscillation, nor to be interfered with by stray ether waves 
which are sometimes caused by atmospheric disturbances, and which 
occasionally prove troublesome during the summer. 


(To be continued.) 


Coventry.—A L. G. B. inquiry was held last week into an 
application of the City Council to borrow a further sum of £20,480 
for the electric liyht undertaking, and £2,000 for the purchase of 
electric motors to be hired out to manufacturers 


. short duration. 


THE ADVANTAGES OF CONDENSING. 


It is one of the more recent dogmas that there is but little if any 
advantage in using condensing engines when high boiler pressure 
is available. This fallacy has obtained quite a considerable sway of 
late years, especially in regard to electrical working. When boiler 
pressures were onlv 20 to 30 lbs, it is evident that even without 
any expansion whatever, an additional 15 lbs. due to condensing 
was a very substantial addition to the mean pressure available from 
an initial pressure in the boiler for the above small amounts. 
With boiler pressures of 150 lbs., a superficial thinker may, perhaps 
look upon an extra 15 lbs. as too trivial to take into account. 
Let the actual facts of practice be considered, however. A modern 
engine too frequently has the fault that it does not get anything 
like full boiler pressure upon the piston unless at full load. 

An ordinary compound engine at 75 per cent. of its normal load 
will show a mean pressure referred to the L.P. cylinder of perhaps 
30 lbs If the engine ів of small size, it will be running on an 
average load of not more than half the normal rating, with a 
mean cylinder pressure of about 20 lbs. Under circum- 
stances of this kind the power given by condensing working is 
relatively very large, and it cannot be urged with any show of 
reason that a traction load can be run economically by a high 
pressure engine, i.e, non-condensing. The error has arisen, in all 
probability, as the outcome of earlier days of electrical working, 
when lighting only was undertaken. The maximum peak of a 
lighting load is of very short duration, and it can be got over 
by running a cheap and uneconomical engine for a very small part 
of the time. In such a case a certain amount of reason can be 
advanced against the use of expensive plant to get over a peak of 
But a traction load bears no resemblance 
whatever to a light ing load. Its peaks occur every few minutes 
or every few seconds. It is impossible to put on and take off an 
engine to suit the momentary fluctuations. The same engine must 
run, at one moment carrying a load of 150 per cent. of normal, 
the next carrying but 30 per cent. of normal. : 

Without & battery to equalise the load on the engine, it is simply 
out of the question to expect economy from an engine so loaded, 
but there is no reason whatever for employing a larger non-con- 
densing engine, when one of two-thirds the size, or even less, will 
turn the same load when condensing. 

The economical load of n factory engine asks for 40 or 45 lbs. 
mean cylinder pressure. When only 25 or 30 lbs. can be secured 
it is impossible to have economy, not only because the engine fric- 
tional loss is great in proportion to the useful load, but because all 
other losses are increased, notably, those due to cylinder con- 
densation. 

The effect of a battery and reversible booster is to enable an 
engine to run at a higher mean cylinder pressure, for the necessity 
is abolished of coping with maximum load peaks by the unaided 
engine. Without a battery the one engine has to be aided by a second 
engine. The economy of a battery comes in the abolition of the 
second engine with its duplication of losses. There is no economy 
to compare with condensing when applied to a traction plant, unless 
it be the battery which equalises the engine load. Unfortunately, 
it is only too common to fiud the benetits of condensation thrown 
away to & very considerable extent. 

A temperature of even 126° only represents about 2 lbs. abso- 
lute pressure. A temperature of 100° represents about 1 lb. pres- 
sure. Yet how often do we see а condenser discharging at 100° and 
showing 137 vacuum, or 274 in.? "There i8 no reason but one why 
the vacuum does not agree with the temperature. That one reason 
in a well proportioned plant is air. Where water is used over and 
over again for feed and for injection there is very little dissolved 
air remaining in it Evidently, then, the air pumped out by the 
air pump does not enter with the feed or the injection. In a sur- 
face condenser there is no injection water, and the feed goes round 
and round purged of the last atom of air. Where, then, does the 
air come from that is constantly discharged from the air 
pump? Leakage alone accounts for it. Leakage occurs at 
glands and at joints. The glauds which leak are those of the 
L.P. piston and valve rods. Modern high steam pressure, with its 
high temperatures and superheat, calle for special packings, but it is 
often overlooked that the high temperature does not obtain as 
regards the L P. rods, and these may still be packed with soft pack- 
ings with advantage. 

Air will leak in at pipe joints, through many unconsidered 
porosities and at badly ground valves and cocks. Another flagrant: 
offender is the atmospheric exhaust valve. When shut this valve 
presents a large periphery for leakage; provision ought to be 
made to keep a water seal over this, aud there ought to be a glass 
water gauge to show the presence of the water seal and indicate its 
too rapid disappearance. "This water seal ought to be filled with 
the feed make up. A slight leak will do no harm, but it should 
not exceed the amount necessary to keep up the feed. Attention 
to air leakages will always pay. When the stop valve of an engine 
is shut and the engine stopped and waste cocks closed the vacuum 
should read 12 lbs. after an hour's stoppage. "This has been done, 
and may be done again. It is a possibility that should be aimed 
at. Ifsecured it would enable the air pump to be reduced in speed 
down to very little more than necessary to remove the water. 

This is at once both the fault and the virtue of the independent 
condensing plant. It can be run at the speed necessary. Unfor- 
tunately the power to run the air pump fast helps to cover the 
faults of air leakage. An air pump that runs with the engine, 
stroke per stroke, and that has once been sufficient, will show, when 
it fails to give a proper vacuum, that there must be some air 
leak or other fault at work. But a pump that can be run quickly 
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enough to maintain a good vacuum in spite of leaks is a consumer 
of unnecessary steam, and does not demand the attention that a 
failing vacuum asks from an engineer who appreciates vacuum and 
is diesatisfied when he does not get 27 in. -€ 


THE ARBITRATION BETWEEN THE 
METROPOLITAN ELECTRIC SUPPLY COM- 
PANY AND THE MARYLEBONE 
BOROUGH COUNCIL. 


FuoRTHER sittings of the tribunal appointed to arbitrate in the 
question of the sale of the above company have been held at the 
Burveyor's Institute, Westm inster. 

. Mr. Fletcher Moulton, K C., who representa the Marylebone 
Borough Council, contended that the most important point of their 
ease was to see what the burdens of the undertaking were. They 
were to buy it with all its burdens. The company could not say: 
“ We have a right to charge you according to the profits made,” if 
they saw that those profits were made by disregarding their con- 
tractural obligaticns, and where there was a contract with nothing 
but a variation in price, prima facie everybody was entitled to that, 
and surely they were entitled to see it. 

Mr. Russell, K.C., the Umpire, said that all they had to do was 
to arrive at the right sum to be paid by the Borough Council for the 
purchase of the undertaking. 

Mr. Moulton replied that that was so, but the company was 
putting forward evidence of actual price on which to base their 
estimate of profit, and if the price charged was not the price 
authorised to be charged, he claimed that he was entitled to attack 
their tables on that ground. 

The Umpire said that he and his colleagues were of opinion that 
Mr. Moulton had not made out any case for going into circumstances 
in areas other than Marylebone of the charges below the ordinary 
charge of 6d. per Board of Trade unit. He did not in the least 
intend to exclude any observations which might arise when they 
had got before them the figure which had been promised of what 
was the actual price in other areas, or any observations that counsel 
might make as to the contrast between the average price of other 
areas and the average price in Marylebone—it was only in regard to 
the circumstances of individual cases that they expressed the opinion 
that he was not entitled to go into that. 

Mr. Cripps, K.C., said that up to the present nothing had been 
shown in the case, and no argument had been addressed by Mr. 
Moulton, which entitled him to look to the form of special contracts 
outside the Marylebone area. On behalf of the Metropolitan Com- 
pany, he was there to say that if at any time any further investiga- 
tion, outside Marylebone, of the charges would assist the inquiry, 
they put themselves in the hands of the Courf, and would give every 
possible assistance on every possible point, but it was ridiculous to 


suggest that there was any hard and fast ruling on the subject. Не. 


objected to a sort of fishing inquiry to go into special contracts with 
particular customers, all of whom would much object to its being 
gone into. 

Mr. Moulton said that all he at present asked for was to see the 
contracts. They discovered a large number of cases of supply at 
lower prices than the supply in correeponding circumstances in 
Marylebone, as far as they could tel. All he asked for now 
was to see the contracts under which these low prices were 
charged in mid-London, as compared with Marylebone. 

Eventually it was agreed that the accountants of the company and 
of the Borough Councilshould meet to inspect the contracts, on the 
understanding that the inspection should be private, and that they 
should tabulate the results in such a form as they thought most 
convenient. 

The cross-examination of Mr. Conacher was then continued. On 
the question of capital, Witness said he did not think there would 
be any difficulty in inducing people to come in with capital sufficient 
to keep up the business. Their estimate for capital, and the price 
for raising it, depended to some extent upon their keeping up the 
price at which they sold their electricity. The average price of 
supply last year in mid-London was 4°40d. and in St. Martin's 
445d. prepared in the same way as the average of 5°24d. for 
Marylebone. 

Mr. Moulton: Therefore you think practically you will be 
allowed to maintain until 1903 the price to which you have already 
got in mid-London to-day ?—Yes, having regard to the circumstances 
of Marylebone. 

Ido not know what you mean by the circumstances of Maryle- 
bone—do you call Marylebone a good area or not ?—Yes, very good. 
It is a different kind from mid-London, and I cannot express that 
better in a general way than by pointing out that, taking the 
number of units sold per consumer and starting with Marylebone 
as а basis, we sell 30 per cent. more per consumer in mid-London 
and 50 per cent. more per consumer in St. Martin’s. 

That does not make it the least bit more protitable—it is only a 
question of where you have fewer consumers ?—No ; it indicates that 
there are more business consumers. There are very large consumers 
in theatres and music halls; there are large consumers in business 
who use their lamps during the day in basements and in the hours 
of night when the ordinary load goes off. There is, for instance, 
the Law Courts; з very large consumer, and the effect of such a 
consumer upon the average is seen at once when one contrasts what 
we sell for such Courts as exist in Marylebone at the rate of 4d. 


with what we sell for the Royal Courts of Justice also at the rate of 
4d., and there is a large proportion of consumers of this class of 
greater magnitude, and the average is very much diminished  Con- 
tinuing, the witness said that on the point of competition affecting 
their profits, should they bear in mind that in Marylebone there wai 
no competition and could not be competition for some yeari to 
come, and if anybody were to come in he doubted if, in an ares like 
Marylebone, they could live on the capital that they would have to 
put in. 

Mr. Moulton: May I put it that in electric lighting there is no 
goodwill; the power of switching over is perfec'ly simple, and if 
there are two series of mains laid, the two companies are obliged to 
charge equal prices? —If there is a goodwill in a shop which may 
be opposed by a shop next door, there is more in electric light 
supply. 

I mean a new company coming in and putting ite mains ins 
street, is in as good a position as the old ?—If the company is in a 
position to take customers. 

And the two companies must have the same rates ?— Very likely, 
but not necessarily. 

If there is any difference, the one which is the lowest would hare 
it ?—In ordinary circumstances that would be so. 

Take the case of a new company coming in; it w.uld have the 
advantage of quite new. plant ?—- Most of our plant ia new. Witness, 
continuing, said they had estimated their net profit for 19)4 on a 
34 per cent. table, bu; in doing so they did not admit the possi- 
bility of competition. He wished to be perfectly frank and aay that 
in estimating the security of their profits, they did so on the 
assumption that they possessed a monopoly. The total capital now 
invested in the company was £500,000. They were claiming 
£2,771,938 after the severance. 

Mr. Moulton: Not bad business for a £500,000 investment. 

Mr. Conacher: But you must remember at what an early stage in 
this new enterprise the purchase bas been forced upon us. 

Mr. Moulton: But it is not a bad present value? —All the capital 
might have been lost; it was exceedingly doubtful if the enterprise 
would succeed, and as a matter of fact the shareholders had no 
return for some years ; their shares were below par. We have built 
up the business. The shares, continued witness, were now £17 in 
the merket. They were £10 shares, and had been as bigh as £22. 
They went down very much when the Vestry’s Bill was before 
Parliament, and they began to go up when the agreement was made 
to sell. They were altering their system at Willesden, and intended 
to generate direct at 10,900 volts instead of generating at 500 and 
raising the voltage before transmiesion to 10,000 

Mr. James Swinburne, examined by Mr. Cripps, said he was a 
consulting engineer, and for 10 years had done nothing but elec- 
trical work. He had made himself acquainted with the special 
conditions in Marylebone, as well as bringing to bear his general 
experience, and his view was that the company had hardly begun. 
It was quite a small thing to what it would be if left to develop. 
As regarded the probable future of the company in connection with 
lighting, be thought it would go on taking consumers for tbe next 
30 years at a rate that would amount to 70 per cent. of t^e posable 
consumers at the end of that time. If those consumers took tbe 
fame amount each as they did at the present time on the average, 
that would bring the lighting up to 13,060,000 units a year at the 
end of 30 years. As a matter of fact, he did not think there was the 
least chance of the consumers going on taking the same amount, they 
were pretty certain to increase, and it was difficult to say how far 
that increase might go. He should say that the domestic use, apart 
from motor use, would make it sometbiug like double. He did not 
think it was out of the way to estimate somewhere iu tbe neigh- 
bourhood of 30, 00), O00 unite for lighting, but it was exceedingly diff- 
cult to say; there was во little to go on. It was equally likely to goa 
great deal higher. As to the expectation in the future for motor 
power, he did not agree with Mr. Conacher ; he thought his estimate 
was very much too low. Не thought that the motor anita would 
represent considerably more than the lighting at the end of 30 
years. In Germany, already in many cases the motor 
was as big as tne lighting. Anybcdy who had followed 
carefully the development of the motor industry must have 
noticed that the first tendency in automobiles had been to 
develop the petroleum automobiles which people went about the 
country at illegal speeds on; in towns there was a tendency to have 
something more convenient, and in America there was а propor- 
tion of two to one of electric vehicles to petroleum vehicles. In 
London the tendency would be to give up horses. It was getting 
very much that way now. and for town work there was no doubt 
that the electrical vehicle was infinitely more convenient than 
the petroleum. A comparatively small increase of electrical motor 
vehicles meant an enormous consumption of electrical energy. Не 
also reckoned that electricity in the future would be largely used 
for heating. Then a great deal of domestic work would be done by 
the help of electrical power, such as carpet sweeping, &c, and 
another appliance was & small motor affair for keeping meat and 
other things cool—a tiny engine to save the ice bi In making 
his estimate, he had assumed that people would probably double 
their consumption for house lighting. 

As regards street lighting you look for an improvement ? 

Witness: Yes. Streetlighting is hardly done electrically now, 
and the difficulty is that there is no satisfactory lamp—the incan- 
descent lamp is too small and the arc lamp toolarge. There is the 
Nernst lamp, brought out recently, which is specially adapted for 
intermediate sizes. It can be made for big differences of preesure 
of 500 volts, and it can be made for 100 candles very easilv, and 
then the lamps are specially designed for street lighting, and they 
work with very high efficiency; they only take a half or one-third 
of the power of the ordinary lamp, and we ex they will come 
in very largely and there will be a big demand for street lighting. 
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Continuing, witness said he did not know why it was that we had 
not so many electrical motors in this country as abroad, but the 
fact that they were taken up in Germany showed that probably 
they would be taken up in England eventually. The price in 
Germany for motor power varied from 2d. to 7d. per unit, with 
an average of 34d. 

Mr. КкогнАгр R. Topp, engineer to the Metropolitan Electric 
Company, gave evidence as to the economies which the company 
expected to make at their generating stations. He said that the 
detartarisers had not been working sufficiently long to arrive at the 
actual result of the saving, which was put down at 10 per cent. on 
the coal bill. So far as they had at present gone, he could show a 
saving of a little over 6 per cent. There would also be a saving of 
4 per cent. on the coal consumption by the use of Mason & Scott's 
water softening apparatus, which would prevent the boilers getting 
coated with the heavy lime deposit as they used to. The water 
softener would have the effect of taking out the lime which, when 
ieft in the boiler, was a very bad conductor of heat. 

Crose-examined. by Mr. Fletcher Moulton, Witness said that 
experience had shown that by a little extra capital expenditure the 
company would be able in the future to save a large sum in work- 
ing expenses. They could not possibly have laid down a low 
tension system in the early days of the company on account of the 
capital cost, and the reason they originally used house transformers 
was to keep down the capita] expenditure. 

Lieut.-Colonel R. E. Crompton, examined by Mr. Cripps, said he 
was а past- president of the Institution of Electrical Engineers, and 
had had a number of years’ experience in the designing and manage- 
ment of electric supply stations in London and elsewhere. He had 
made a special study of the working cost of electrical supply. 
Speaking generally, he agreed with the evidence of Mr. Conacher. 
He thought that that gentleman’s estimate as to the increase of the 
company’s business could very easily be upheld if they took the 
total of the units sold in the years from 1901—1931. Personally, 
he believed that 25 million unita would be eventually arrived at 
by the year 1931. He believed that the increases would occur 
earlier than anticipated by Mr. Conacher, as he thought that the 
district had arrears to make up. It had not progressed at so rapid a 
rate as corresponding districts in other parts of London, but now 
that new methods of distribution and improved machinery were 
being put down, and now that the company were able to tackle the 
demand on them much more easily than they were able to do in 
the past, the scale of increase ought, in the nature of things, to be 
at а more rapid rate than in the corresponding districts in London 
which had been supplied with more modern machinery. By 
corresponding districts" he meant districts like Westminster and 
Charing Cross. As regarded the estimated figures for lighting 
power given by Mr. Conacher, in his opinion they were wholly 
under-estimated. He should say that they would amount to three 
times the figure given by Mr. Conacher. He should expect that 
quite as large an amount would be sold in 1931 for power and similar 

urposes—low-priced uses of electricity—as would be sold for light- 
ing at the higher price, and that if 25 millions were sold for lighting, 
then there would be fully 25 millions for power. Ніз attention had 
been particularly directed, during the last few years, to that matter, 
. and he believed that the prosperity of the various electrical under- 
takings would chiefly depend upon the development of that cheap- 
priced demand for power and heating. There were several reasons 
why it had not developed adequately up to the present time. 
For instance, it was only within the present year or so that the 
development of the manufacture of small motors had gone to such 
an extent, that their prices had been reduced so that they could be 
bought over the counter in an ironmonger's shop, 80 that the average 
householder could easily get hold of them at a moderate price. 
Another reason was, that up to the present all houses had been 
wired with a single circuit, and on a single circuit it had not been 
easy, up to the present, to give two prices for an electrical supply, 
and for that reason anybody who used motors or heating devices, or 
anything of that kind which took a great quantity of electricity, 
and who therefore required it at a lower price, had perforce to use 
them on the lighting circuits, and had to pay the full lighting rate. 
That had been a very great deterrent. A man found that when he 
had & motor for an hour or two working on his lighting circuit, it 
made such & notable increase in his lighting bill, that he said he 
would not have any more of it. It was the same with the heater— 
so long as a householder had to pay 6d. a unit for it he would not 
warm up a bedroom for bis guest with the electric radiator put on 
to the lighting circuit; he preferred to use a gas stove. Then, 
again, the use of lifts was being greatly extended. Не believed it 
was definitely proved that the only competitor to the electric lift was 
the hydraulic lift, and when the two were put in comparison, as had 
frequently been the case, the electric lift had been found to be 
cheaper. Another use which was coming slowly but surely was 
the use of an electric motor to drive refrigerating apparatus. As 
to the motor carriage demand, he thought that was likely to be so great 
that it was difficult to appreciate it at present. A year or two ago 
there were only a few experimental electrical vehicles on the 
streets, but the demand was increasing at such a rate that there 
would be many thousands of these vehicles in the streets of London 
within two or three years’ time. Taking it that they were supply- 
iog electricity for motor purposes at 2d., the charge only came 
out at 13s. 4d. a week, which was much less than the cost of fecding 
a single horse. They thought that at present the most convenient 
thing would be for & company like the Metropolitan to supply 
charging centres in mews opposite a certain number of coach 
houses, where they now kepttheir carriages, and in that way their 
carriages could be charged at home, and what was more, charged at 
night, which was a very important thing to a company in view of 
improving the load factor. If only about 5 percent. of the 
inbabitants of Marylcbone had the cars, their output for motor 


power purposes would be brought up to 30 millions. That was the 
kind of thing that was going on in New York now. Up 
to the present the company had not been laying itself 
out for purposes other than lighting, but it had been 
gradually getting ite equipment and putting itself in a eee 
to supply, and he should say that by 1931 the amount supplied for 
motor power would be as important as that supplied for lighting. 
Asan electrical expert, he felt pretty certain that his prophecy 
would be realised. He considered that the estimates of Mr. 
Conacher as to the probable working expenses of the company in 
the future were ton high, and that the same results could be ob- 
tained at a lower cost. The getting rid of honse transformers would 
ре a great saving. The load factor, as compared with the output, 
was a very material factor in the cost, and the more they could 
spread the user of electricity over the 24 hours the better the load 
factor. Experience had shown them that they tempted more 
custom and got more out of it by reducing their price, and that in 
the end they made more money for their shareholders. The average 
155 obtained last year in Kensington and Knightsbridge was 
4:650. 

Cross-examined by Lord Robert Cecil, Witness said his own im- 
pression was that the electric motor would beat either steam or 
petrol-driven vehicles. At present the steam motor was 
cheaper than the electrical one, but the price of the latter 
was now coming down: so rapidly that he thought it 
would hold the field. He was perfectly certain that 
electric motors on the streets were going to be a 
feature of London in a very few years'time. He did not mind 
stating so in that room, and it would be recorded against him, and 
& few years hence he would be very proud to be reminded of what 
he had said. As to lighting, he believed that at the end of 1931 
90 per cent. of the houses in Marylebone would be taking an 
electrical supply. The inquiry was again adjourned. 


REVIEWS. 


Transport de l Energie à Grandes Distances par Г Electricité, 
Ву F. Loprr. Paris: E. Bernard & Co. 


This is à brochure of about 115 pages consisting mainly 
of descriptions of long-distance power transmission plants, 
and of machinery and apparatus connected therewith ; it is 
apparently based upon work carried out by, and plant and 
material exhibited by, a number of firms at the Paris Exhi- 
bition, 1900. | 

Starting with brief descriptions of the various systems of 
power transmission actually employed at the present day, 
including the direct-current series system, the author next 
considers the question of the design and construction of the 
transmission line in some detail. But insomuch as long 
distances only are in question, involving the employment of 
pressures of 10,000 volts or more, the author confines him- 
self to the question of overhead lines, because the bulk of the 
work hitherto carried out (at any rate on the Continent and 
in America) has been with bare conductors carried on poles 
and guarded or not, according to circumstances and the 
locality. 

The author first refers to the so-called “skin effect 
which must be taken into account when dealing with 
heavy conductors (especially if the frequency is 50 cycles or 
more), giving in this connection Hospitalier’s useful tables 
of correcting factors ; afterwards he discusses the question of 
the impedance of overhead lines with alternating currents, 
with the help of tables of constants given by Blondel some 
years ago. These line constants have proved to be of con- 
siderable service in actual practice, as they take into account 
not only the inductance of the individual line wires (de- 
pending upon the diameter of the conductors employed), 
but also the effect of the mutual inductance between neigh- 
bouring. wires (depending upon the spacing); it must be 
noted, however, that they are more suited to the require- 
ments of the single or two-phase case than for the case of 
three-phase systems, as the relative arrangement of the 
three conductors upon the poles plays an important part 
here, which the factors in question do not take into account. 

The author briefly discusses the question of the capacity 
of overhead lines and (in conjunction with the tables 
referred to above) that of the period of resonance of such 
circuits; this matter becon:es of considerable importance 
when dealing with very long transmissions, and the author 
might well have considered it at greater length. He passes 
on, however, to а comparison of the relative weights of 
copper required for different systems of transmission, in 
which we find nothing new, and then gives а лехите of Mr. 
Scott's experiments at Telluride in 1897, regarding the 
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losses which occur in very high pressure overhead lines on 
account of static discharges. For a given length of line 
and pressure, these losses were shown to be nearly inde- 
pendent of the frequency, but to be greatly dependent upon 
the wave shape and the diameter of conductor, sinusoidal 
pressure waves and large diameters tending to minimise the 
losses. ' 

The actual construction of overhead power lines is next 
considered; the questions of poles, insulators, guard wires 
and lightning arresters are discussed in a practical manner, 
but much more could have been said with advantage on 
such a subject. The leading features are, however, well 
brought out, and form interesting reading. 

The direct current series system (as worked out by Mr. 
Thury) is considered at some length, together with the 
various details belonging to it, such as the regulators for 
the generators and motors, and the controlling gear for 
them ; the author here follows very closely the printed brochure 
which Mr. Thury placed at the disposal of visitors to the 
Exhibition. One cannot help being struck with the vast 
amount of ingenuity displayed by him in getting over the 
numerous difficulties incidental to such a system, as well as 
with his courage in striving to make a commercial success 
of а method of working which is practically impossible. 

A short description is next given of various types of high 
pressure switches and fuses, mostly of Continental origin. 
This is followed by descriptions of high pressure generating 
and sub-station switchboards standard with certain Con- 
tinental firms. The arrangement of the Bertram high 
pressure boards and gear is especially noteworthy. This 
part of the treatise concludes with a note on the regula- 
tion of secondary (alternating current) networks. 

The remainder of the brochure is taken up with descrip- 
tions of typical long-distance power transmission plants. 
These include that of Chaux-de-Fond Locle (Thury system, 
14,000 volts), Gréswaudan (single-phase at 12,000 volts), 
Weisloch (single-phase at 10,000 volts), Witwatersrand 
(three-phase at 10,000 volts), Saint-Georges (three-phase at 
8,000 volts), &c. Finally some particulars are given, in 
tabular form, of most of the installations in tne world 
working at pressures of 10,000 volts or more. It is worthy 
of note that no mention is made of the Deptford station 
in London, which was, of course, the pioneer in this class 
of work; moreover, the three English installations men- 
tioned have all been equipped by foreign firms. 

In conclusion, we may say that Mr. Loppe's brochure 
forms an interesting and sufficiently accurate summary of 
the present state of long-distance ower transmission, and 
of matters connected with the subject. It is certainly 
worthy of something better than a paper cover, and would 
have been improved by better illustrations and by more 
detailed treatment of certain portions. 


The Factory and Workshop Act, 1901: Its general effect aud 
Parliamentary History (including (he full tert of the Act), 
Jor the guidance of employers of labour and others. By 
C. W. WILLIAus, B.A., Barrister-at-Law, and CHARLES 
E. MUSGRAVE, assistant secretary to the London Chamber 
of Commerce. London: Effingham Wilson. 196 pages. 
Price 38. 6d. 


This work is one of many which have appeared since the 
passing of the Factory and Workshop Act, 1901. It is 
stated in the preface that апу Wide to an Act which came 
into operation on January Ist, 1902, must at present be 
necessarily incomplete. . . and that the authors 
do not claim to have produced a complete text-book of the 
Act. Their design is to show in simple language its effect 
as a whole, the principal changes that have been made in 
the law, and the manner in which the measure passed 
through Parliament. "They appeal to the consideration of 
laymen rather than lawyers; to those who are subject to the 
law rather than to its administrators; to practical everyday 
readers rather than to political economists.” Bearing these 
modest pretensions carefully in mind, the work before us 
seems to be well suited to its purpose. 

Part I. deals generally with the effect of the Act. In 
Part IT. we find a vv ful sketch of the changes which bave 
been made iu the z by the new Act. We observe that 
Lhe provision whieh now requires fire escapes on and below, 


as well as above the ground floor has been duly noted—a 
point which has escaped certain other text-book writers on 
the Act. The authors have also noted that electrical stations 
now come within the Act. 

Part III., which gives the Parliamentary history of the 
Act, may be very interesting, but we doubt whether it will 
be of much use to those for whom the work is intended. 

The remainder of the work is devoted to the text of the 
Act, with explanatory notes ; an appendix relating to orders 
and special rules ; education ; special exceptions, and dangerous 
trades. A good index concludes the work. 

We cannot say much for the printing of the book. Having 
regard to the price, it compares unfavourably in this dap 5 
with treatises upon the same subject which we have 
an opportunity of considering. Such criticism, however, is 
not likely to affect the minds of those who desire to have a 
concise treatise upon the Factory Acts upon their bookshelf. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Oo., 823, High Holborn, W. C., and at Liverpool, price, pest free, 94. 
(in stamps). 


. 
1909. 


7,200. “1 ts In electrie beite for the electric treatment of the bumas 
body.” W. P. Thompson. (M. А. Mela ) Dated April 18th, 1900. Relates to 
an electric belt and suspensory appliances having means for producing and 
regulating the strength of electrification. It consists of a belt fitted with a 
battery, rheostat and electrodes, and having attached to it a sulpensory 
appliance provided with an electrode. The battery consists of a series of cells, 
each comprising an inner copper plate formed with links and surrounded by 
absorbent material saturated with acid, and enclosed between zino plates 
soldered to a casing connected to the links of the next cell. The rheostat com- 
prises an insulating plate secured by rivets to the belt, and provided with a 
pivoted arm connected by a wire with the electrodes, and 
series of studs inserted in an arc of carbon or other resistance. The end stud 
is connected to the battery by а ring. The electrodes consist of curve 1 plates 
padded with moistened felt provided with cotton or other covers, and formed 
with perforated plates at the back, which slide on webbing or on elastic fabric 
secured by hooks to the rheostat, The wires are connected to the plates. 

claims. 


7,272. ''improved connections for carbon electrodes.” Н. Baker. Dated April 
18th, 1900. Carbon electrodes are passed through the top or side of the cell, 
and their projecting ends are connected in pairs by two rigid contact plates 
па a bolt and a tightening nut. The several pairs of electrodes are oon- 
nected up in parallel by the copper band, which is secured by the nut, or by the 
second nut on the same bolt above the nut. 1 claim. 


7,210. “improvements is osmium l'iumiuating filaments." C. A. ven Woisbasb. 
Dated April 18th, 1900. Relates to incandescence lam filaments 8 
osmium as described in Specifications Nos. 1,585 and 18,116, 4. D. 1898, f 
into coils consisting of numerous turns of small diameter, which may be 
flattened. Slight contact between adjacent is not important. 3 claims. 


7,285. ‘improvements ia er relating to electrie raliways eperated on the o. 
system." R. C. Parsons, В. Beitieid and W. Chapman. Dated April 19th, 1900, 
Projecting ribs are variously disposed on yokes to strengthen them at the centre 
and the elot rails are tied to the rails and to projections on the yoke by tie-bers. 
Yokes which form the conduit and*do not support the rail», are also made with 
the ribs. Boxes with removable covers and supporting flanges are bolted in 
recesses on the sides of the yoke, or are made in therewith. Brackets or 
shelves inside the boxes support the insulators which carry the L-shaped arms 
on which the conductors are mounted. A cap bolted to the bracket ar shelf 
covers the insulator and the nut which secures the arm. 7 claims. 


7,287. Bohnen in electric with eadergresed ceadacters.” 
L. Wonne and Q. Sohonfeider. Dated April 19th, 1900. Electric railways and 
tramways on a rosd contact system with switches бечет mechanically, 


supplemented by electro-magnetic arrangements in some ‚ 8 claims. 
7,255. “improvements in miorophenes." J. Dated April 30th, 1900. 
Microphones Nro constructed with the carbon ules held in shouldered or 


cylindrical holes or recesses in a metal block. e block is preferably silver- 
plated copper, and is secured to the case by а screw metal backing plate, the 
screw being insulated by an ebonite bush. The carbon diaphragm gripped 
between the front and back portions of the metal case forms a protective gausc 
screen. 8 claims. 

7,358. ''improvements in electrical incandesscenes lamps." E. Sebattner aed 
Y. W. Harmer. Dated April 20th, 1900. Preliminary heating of a magnesia or 
other refractory incandescence rod is effected by a parallel rod of carbon or other 
conducting materia], the supply of current to the heater being cut off, when the 
magnesia rod has become hot by thermal expansion either of the magnesia rod, 
whicb moves a contact spring, carried by a glass or other insulating support, and 
a metal strip, or of a coiled strip of metal or other material which has а contact 
arm. 0 claims. 


7.372. An Improved manufacture ef electrodes for secondary batteries.” A. 
Yribelhorm. Dated April 20th, 1900. Relates to the cup-shaped electrodes 
described in Specitication No. 26,680, д.р. 1897, and consists in making large 
syuare electrodes of this design by building chem up of four separate pieces 
or of two pieces. They are united together by tenons and mortices or other 
suitable means, and by soldering, rods serve to support the electrodes one above 
the other, 2 claims. 


7,373. “Improvements in the formation of drum — ба i sid pots 
machines." W. Langdon Davies and A. Soames. Dated April 30th, Relates 
to the formation of drum windings for 5 machines. А coil is first 
produced by winding on a two-part mould, or by squeezing а circular coil into 
shape by cxternal lateral pressure and internal longitudinal stretching. 
Grooves enable the coil to be 1 bound by strings or clampe. After 
the coil has been insulated and taped, it is bent to the required form. A wedge 
holds one of the parallel sides in a slot, and the sliding block carries the other 
with it. The coil is adapted for a multipolar machine. The parallel portions 
lie in grooves in the armature, and the outer proportions constitute the end 
connections. The portions may be further shaped on a cylindrical mould block, 
slotted like the armature. 2 claims. 


7,392. ‘improvements in eleotro-motors of optional speed." A. Leer aad A. 
ven Datiber. Dated April 21st, 1900. An electric motor is constructed of one or 
more pairs of electro-magnets with inclined polar surfaces, between which is 
вгізпуса а pivoted soft iron armature, to which an oscillatory movement of 
small amplitude is imparted by alternately exciting tbe electro-magnets. This 
oseillatory movement is converted into a rotary movement by ineans of а two- 
armed lever, connected by iinks to a shorter two-armed lever, from which the 
motion is transmitted by a lever und connecting rod to a crank on the shalt 
to be rotated, The magnets arc excited alternately by means of а commutator 
on the rotating shaft. 3claims. 
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Have the pleasure to announce that they have supplied, and sre supplying for ase hy the undormentioned 
Corporations and Companies thelr Celebrated 


d COLUMBIA * d RAIL BONDS, T 
HARD DRAWN COPPER TROLLEY WIRE, 


Leeds Corporation. Bristol Tramways. Stoke on Trent Tramways. Cardiff Corporation. 

Dublin United Tramways Co., Ld. Dudley Framways. Huddersfield Corporation. Wigan Corporation. 

Halifax Corporation. Middlesboro. Stockton and Sunderland. Wolverhampton Corporation. 

Blackpool & Fleetwood T. Co. Thornaby System. Isle of Man Tramways Co., Ltà Bournemouth Corporation. 

Coventry Tramways. The Potteries Tramways. Clontarf and Ні] of Hot Bradford Corporation. 

City and South London Ry, Co. Manchester Corporation. West Hartlepool. Glasgow Corporation. 

Norwich Tramways. London United Tramways Co Swansea Tramways. Boroygh of Ilford. 

Halifax Corporation Extension. Dudley & Stourbridge Tramways Liverpool Corporation. Sheerness Corporation. 
Brighton Corporation. Blackpool Corporation. Southampton Corporation. 


They keep a large stock both of TROLLEY WIRE and BONDS always ready in London from whioh immediate 
delivery oan bo made; aise iarge quantities of thelr SOFT DRAWN H.O. COPPER WIRE from 
No. 8 (*144) to No. 22 (028) g. W. S., ready for delivery. 


"eere" BACK & MANSON, 36, New Broad Street; London, E.C. 


— —ñ 


June 11, 4.) THE ELECTRICAL КЕТПЕН, 


Insulated Wire and Gable Makers, 


BLACKLEY, MANCHESTER. 


Telegrams; ‘‘OONNOLLYS, BLAOKLEY,” Telephone No. 2361. 


SOLE MANUFACTURERS OF '"BLAONLEY" TAPE. 


The best tape for outside covering in the market. 


No solution 
required. 


Does not stick to or 
dirty the fingers. 


No heat required. Self-adhesive. 


PFPEIOLAL ITIES-_— 


WIRES & CABLE up to one square inch section of copper, Insulated with Vulcanised India-rubber. 
HIGH INSULATION VULCANISED INDIA-RUBBER. 
LOW IN SULATION VULOANISED INDIA-RUBBER, 


combined y with great M Durability, and suitable | for Highest Working Pressures 
Tot Economical and ee IT os ble p^ or Central Btation W 


Lead Gevered Cables. COGcncentric Gables of all descriptions. 
Beard ef Trade Gables. 


| WRITE FOR OUR LATEST OATALOQUES8 AND REFERENOES. 
AGENCIES AND STOCKS IN LONDON, BIRMINGHAM, AND GLASGOW. 


Р. WIGGINS & SONS, ш. sonis o, LONDON. 
MERCHANTS, [Telephone No. 2,948 Avenue. 
Manufacturers of MICA GOODS for BLEOTRIOAL and ALL PURPOSES. I G A 


CONTRACTORS TO HIS MAJESTY'8 GOVERNMENT 


FREDERICK SMITH « Co., WIRE MANUF ACTURERS, Ш. 


Oaledonia Werke, HALIFAX; Anaconda Werks, GALFORD, MANCHESTER. 
Contractors to H.M. Government and Railway Companies. 


бЁр) to 0,490019 бу di VPP we & SSOP YIVIOEHF € @ @ 


Patent Galv? Telegraph Wire (100-lb. Coils) to all Specifications. 


100 PER CENT 
СОЕ CONDUCTIVITY 
HARD DRAWN Н.С. COPPER LINE WIRE. | DYNAMO STRIP, all section. ` ` 
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Light Duty Pumps Q. & J. WEIR, Ltd., 
ME SEEDS GLASGOW. 


Telegrams: * ELECTRIC, LONDON.” TELEPHONE Жо. 108. 


THE LONDON ELECTRIC WIRE C0., ro 


ANCHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE, LONDON, E.C. 
MANUFACTURERS OF 
SILK COVERED WIRES; Copper, Platinoid, German Silver, &c., for 


Electrical Instruments, Electric Bells, б 


COTTON COVERED WIRES, STRIPS & CABLES 


for Dynamos. 


CABLES OF LIGHT, MEDIUM AND HIGH 
INSU LATION for Electric Lighting; Electric Power; Telegraphs and 


Telephones. 


FLEXI BLE COR DS of all descriptions for Incandescent Lamps, &c. 
DYNAMO BR USH ES у „ordinary type,” ‘ Sparkless,” and “ Self- 


Lubricating.” 


PLATINOID fir HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Warnishes and Sundry Appliances. 
Contractors to Н.М. Government and the leading Electric Light and Telephone Companies. Price Liste on Appiieation. 


Agents for Australia and New Zealand :—LAWRENCE & HANSON, 3, Wynyard Street, Sydney, and 167, Queen St., Melbourne 
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BRITISH INSULATED WIRE 0 


LIMITED, 
PRESCOT, LANCS, ENGLAND. 


EE — With Patent Copper Board- 
Ji of-Trade Earth Sheath. 


Patent Hammered 3-Phase 
Cable for 6,000 Volts, 


s 
ag [mmm er „С 
— e 


ELECTRICAL CABLE MAKERS 


— AND — 


TRAMWAY ENGINEERS. 


Contractors for Complete Networks 
of High or пош Tension Cables. 


MANUFACTURERS OF 


Junction Boxes, Section Pillars, Overhead 
Tramway Gear, Bonds, Switchboards, 
Meters, Cotton-covered Wire, &c., &c. 


HIGH CONDUCTIVITY COPPER 


ROLLED OR DRAWN TO ANY SECTION OR SPECIFICATION. 


"c ———— 
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J. G. WHITE & COMPANY, Limited 


22a, COLLEGE HILL, CANNON STREET, LONDON, < 
Civil, Mechanical and Electrical Engineers and Contractors, 


COMPLETE LIGHTING, POWER and TRAMWAY EQUIPMENTS. 


Special attention given to Combined Trolley and Slot Conduit Systems. 


aa 


Contr acters for Complete Construction of Auckland, N.Z., Electric Tramways (28 miles). 
Kalgoorlie, W. re Power Plant (2400 H. P.). 
OONDUIT SYSTEM and PERMA NENT WAY— 
Bournemouth Corporation Tramways, 17 miles. 
London County Council Tramways (Tooting and Westminster), 16 miles. 
And for many other Tramway Systome in Great Britain and on the Oontinont. 
Telegrams: ''*WaEiTTZRICE, Lonpon.” Telephones : 6044 & 6045, Banx. 


LEROY'S IMPROVED PATENT THE BRITISH THOMSON-HOUSTON CO., Ltd.. 


NON-CONDUCTING Head Office and Works—RUGBY. 


COMPOSITION ELECTRICAL ENGINEERS AND CONTRACTORS 


SER LARGE ADVERTISENBNT IN LAST WEEK'S ISSUE. 
70 vere tual and Bares tha power of ten. S. RAWLINSON & SONS, 


Can be seen where it has been in use for 20 Years. Telephone No.: 15 Y. BLACKBURN. (Established 1840. 
ESTABLISHED 1865. CABLE DRUM, LORRY & CARRIAGE BUILDERS, 

Cable Fi T Lurries for E d Repairing Overhead 
F. LEROY & CO., н ар a = 


eee. 35, Gray Brunet, CommaunciaL Roa», I. Geverument e and te the National Tele eden Ce., Ltd., and 


LONDON 
us Corporations in the United 
MANOHESTSER...... Gon»on Втвввт, Low Baoverron. South us с, Mr. ROBERT DIVER, Acutt's Arc adi. Duden 


ZSCHOCK HS PATENT 


MATER 
‚ Ж TONERY 


Over 1200 Plants (700,000 Herse-pewer) already supplied. 


SOLE BRITISH AGENTS: 


SS DOHERTY & DONAT, 


— 82 & 83, DEANSGATE ARCADE, MANOHESTER. 


Telegrams: ** MONITOR, MANCHESTER.” Nat. Tel. 08841. 


THE NATIONAL BOILER 


ANO 


GENERAL INSURANCE CO., Ltd. 


Bead Office :—12, ST. ANN'S SQUARE, MANCHESTER. 
Lenden 01166: —00, QUEEN VICTORIA STREET, Е.С. 


INSURANCE and INSPECTION 


kanu, Lifts, Mum, Gas or 00 Тайыз and Baden of all dun 


— N nid (nli hen ША: SPECIFICATIONS PREPARED ANG ABYIGE GIVER RE БЕИ BOILERS, 
* 800N0M/OEBS, SUPERREATERS, ENGINES, бо. 
WROUGNT- - PLATE € a ALMOST EVERY — ECONOMIE TESTS OF STEAM POWER PLANT, INVESTIGATIONS & REPORTS 
ANIZED OR UNGALVANIZED, UNDERTAKEN. M GASES WHERE GOAL НЕШ, 26. NOT SATIOFASTORT. 
` PROOPEOTUSNBS ON APPLICATION. 
APPLIBATISN POR AGREES INVITED. 


— 
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During Exhibition at the Agricultural 
Hall, Minor Hall, Stand No. 146. 


MICANITE 


The Mica Insulator Co., Ltd., Empire Works, Stansted, Essex. 


SPECIAL THE ANTI-VIBRATOR, L". 
WHEEL —— 


ВИК fer operatien in ANTI-VIBRATION FRAMES SUPPLIED FOR 
i 157006 кш ALL KINDS OF MAOHINERY, STEAM, 
LONDON ATDRAULIS 04.5 
EAS 


GAS8 & OIL ENGINES, DYNAMOS & MOTORS. 
Bulidings Tested for Vibration by Scientific 
Methods with Specially Designed 
Instruments. 

ANTI-VIBRATION FRAMES FOR ACCUMULATORS FOR 
ELECTRICALLY PROPELLED VEHICLES. 


TUE CASSEL SELF-REGULATIOG WATER- 


WHEELS, LIMITER, CERTUS WORKS, LIMES ROAD, OROYDON, 


66, BROAD ST. AVENUE, LONDON, Е.О. And 21 а 93. ога STREET, CHELSEA, 8.W. 
" СЕАТИЗ, CBOYBBA." 


WITTING BROS., ELECTRICAL ENGINEERS 
AND CONTRACTORS, LTD. 


Head Office: 49, CANNON STREET, LONDON, E.C. 


WINARSFUPRAN FURS АТТА ТАТАТ 


BERTRAM'S SWITCH GEAR 


PARTICULARS AND PRICES ON APPLICATION, FOR: 


Complete High and Low Pressure Switchboards and Gear. 


SPECIALITIES : 


CANOPY SWITCHES AND FUSES FOR TRACTION WORK 
HIGH PRESSURE SWITCH FUSES. 
SAFETY DEVICES FOR TRANSFORMERS, &c. 


Telephone Bo. 8798 Bank. Telegraphie Address ? WITTING, LONDEM. 
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J AEGER | BRO | 38, VICTORIA STREET, WESTMINSTER, LONDON, 8. w. 


ee Manufacturers of ELECTRICAL ACCESSORIES, as :— 


High-Voltage nme 


Cut-Outs. 


Wall Plugs, 
., dese. 


4 А Please ask for Catalogue. 


d * 
Ф «S Sots AGENT ғов BcoTLAND AND UTSTIB: T^ 
e K 4 Mr. JAMES GRAY, е See, K 
® 9 Waterloo Chambers, 19, Waterloo St., Glasgow. 2 
$ Ф LARGE STOOK КЕРТ IN GLASGOW. | 2 


WESTERN ELECTRIC 
SUPPLY 


YULCANISED RUBBER 
WIRES & CABLES. 


FIBROUS LEAD-COVERED HOUSE WIRES AND CABLES. 
FLEXIBLE LEADS AND BELL WIRES. 


LARGE QUANTITIES KEPT IN STOCK FOR 


immediate Deliwery.- 


PRICE LIST ON APPLICATION. 


Olty Office:— - Works :— 


171, QUEEN VICTORIA STREET, E.C. N. WOOLWICH, E. 


CAST IRON 


For Feed-Water Heaters? 


Yes; that is the principal metal which should enter into the construction of a good heater. 
Why? Well, it is strong enough—your engine cylinders are made of it—end it doesn't corrode 
or pit like wrought i iron or steel. Besides corrosion, which is oxidation, there are acids found in 
feed ыгы, and gases liberated therefrom by heat, which attaok iron; but cast iron better 
resists these actions, and it oan be made thicker at а less expense than wrought iron or steel. 


COCHRANE HEATERS 


are CAST IRON Heaters. 
We use copper and brass for other parts which are subject to the action of the steam or water. 
Have you ever heard about or investigated these ‘‘OOOHRANES”? They are common sense, 
& which heat the water as hot as steam can make it, and they will improve 
. ony boiler supply, no matter how bad. 


OATALOGUE 140 L FREE ON APPLIOATION TO 


ERITH'S ENGINEERING CO., 


GRACECHURCGCH STREET, LONDON. 
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ASPHALT SOLID SYSTEM. 


THE HOWARD CONDUIT CO., Ltd., 


TRAFFORD PARK, 


MANOHESTER. 


Telegrams:—" DUCTILE. MANCHESTER.” 


DICK, KERR & CO., Lid. 


Extract from Mr. Swinburne’s Paper, Institute of Electrical Bngineers— 


Table IV.—RESULTS ON THE LIVERPOOL OVERHEAD RAILWAY. 


Old System. Acoslerated Service. 


. | 134 miles (20 kilometres) — . | 10 miles (31 kilometres) 


Mean speed 


Number of stops Dm T T 16 ‘iss э? T ..| 16 

Mean time at stations - .. Ll seconds ... T vis > 11 seconds 

Mean distance between stations ...| 729 yards (666 metres). 729 yards 

Watts per ton mile... ... 110 .. 4 „ 187 

Acceleration... 8 is .. | 16 feet (0:44 metre) per sees. | feet (0:91 metre) per sec’, 


Retardation ... n e .. | 8 feet (0:91 metre) per sect. 4&8 feet (1°26 metres) per sec’. 


The Equipments for the Accelerated Service were supplied by Dick, Kerr & Co., Ltd. 


DICK, KERR & CD, Ltd, Sle Sling Agents tor the 


E.C. MANUFACTURING s., Ltd. 


— 


“ 
М. 
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SCHMIDT SY STEM. 


LATEST RESULT. 


Trial of Two 200 l. NH. p. TANDEM COMPOUND CONDENSING ENGINES 
working with HIGHLY SUPERHEATED STEAM supplied to the North Pole Ice 
and Refrigerating Co., Ltd., of Greenwich, by the Atias Co., Ltd., Hopetoun 
House, LIoyd's Avenue, Е.С. 


Steam consumption 9°93 Ibs. per 1. Н.Р. hour. 
Coal consumption 1:18 Ibs. per Г.Н. P. hour. 


Full details of above on application. 


Amongst the more recent purchasers of Schmidt Patent Superheaters are: 
Messrs. Belliss & Morcom, Ltd., Birmingham ; 
Messrs. Tangyes, Ltd., Birmingham; 
Messrs. Willans & Robinson, Ltd., Rugby; 
Messrs. Vickers, Son & Maxim, Ltd., Sheffield ; 
Messrs. J. & P. Coats, Ltd., Paisley; and 
Messrs. E. Danks & Co., Ltd., Birmingham. 
— —.— — 
Pamphlets, Estimates and all other Information on application to 


Ф Or fo апу of the foitowing SUB-LICENSEES—. 
A N 8 COMPANY, | ti в ; Messrs. BOW, McLACHLAN & СО, Ltd., Thistle Works, Paisley, N.B. 
) Messrs. BROWETT, LINDLEY & CO., Ltd., Patrioroft, Manchester. 


e 
e 
Erith Ironworks, Kent, $  Messre. J. CARMICHAEL & CO., Ltd., Ward Foundry, Dundee, N B. 
e 
e 
e 


And Bread Sacotuary Chambers, Weetminster, S.W. Messrs. FAIRBAIRN, LAWSON, COMBE, BARBOUR, Ltd., Belfast. 
SOLE LICENSEES FOR GREAT BRITAIN AND HER C 'LONIES. Mesers. THE ATLAS CO., Ltd., Hopetoun Houee, Lloyd's Avenue, Е.С. 


FRANK 
SUTER 
& Co., Ld., 


66 BERNERS ST., W. 


SUTER 


& Co., Ld. 


66 BERNERS ST., W. 


Rl 1 


“НЕШОВ” COMPLETE 
ELECTRICAL CENTRAL 
MACHINERY STATION 

EQUIPMENT 


& APPARATUS 


WALTHAMSTOW CENTRAL STATION. 


500,000 LAMPS IN STOCK. 


THE BEST 
is the | 
CHEAPEST. 


Low Voltage Lamps 
from 
50 to 125 volts, 
5, 8, 16, 25 or 32 C. P., 
98. per dozen. 


Write for Catalogue. 


Special Prices for 
Large Quantities. 


THE ELECTRICAL REVIEW. 


DAVIS ELECTRIC LAMP Co 


WHOLESALE and EXPORT ONLY. 


(June 27, 1901. 


GUARANTEED 
LIFE OF 
1,000 HOURS. 


High Voltage Lamps, 
150 to 300 volts, 

5, 8,16, 25 or 32 G. P., 
128. per dozen. 


Engineers are invited 
to send Specifications 
for yearly contracts. 


« AGENTS WANTED „. 


THE DAVIS ELECTRIC LAMP COMPANY, Morwell Street, LONDON, U. k. 


TRAMWAYS EXHIBITION, LONDON. 


July 1st to 12th 1902. 


MELDRUM BROS. 12. 


Atlantic Works, 
MANCHESTER. 


Are showing their renowned 


STOKER at Work. 


DESTRUCTOR Model. 
ЕСОНОМЕТЕК, &c., &c. 


Complimentary Tickets will be sent to any Engineer, Surveyor, or other Official, on 
application to above works, Manchester, or to 66, Victoria St., Westminster, S.W. 
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| ACCURATE (= 


CHEAP 


Spur Gears Cut | 
to 11 feet dia. 


DONE BY THE 


‘Buffoline’ Noiseless Gear Go., 


CHAPEL STREET, LEVENSHOLME, Nr. MANCHESTER. 


WRITE US FOR PRICES. 


Telegrams : '' BUFFÜLINE " Chapel 3t., Levenshulme. Telephone Ne. BB Ruskelme. 


ARTHUR KOPPEL 


WATER-COOLING TOWERS 
CENTRAL CONDENSERS 


BALCHE’S PATENTS. 


Bevels Shaped to 
40 Inches dia. 


— a x aan I 
DES 
— WRITE FOR 27, CLEMENT'S LANE, 
Fan Cooling Tower for 80,000 gallons CATALOGUE. LONDON, E.C. 
per hour at the Barnsley Electricity Tele “ALIOHTING, 
Works. ," Tel.: Avenue 5724. 


"PROTECTED" 


RAIL BONDS 


HAVE BEEN APPROVED AND ADOPTED BY 
LONDON COUNTY COUNCIL, BOURNEMOUTH, HUDDERSFIELD, 
BLACKPOOL AND FLEETWOOD TRAMROAD COMPANY, 
WATERLOO AND CITY RAILWAY, &c. 


Their Design and method of attaching are based on recognised principles of good engineering practice, 


MANUFACTURED BY 


THE FOREST CITY ELECTRIC CO., 


Telegrams: ‘‘ FORESTRY.” 3, GORE STREET, PICCADILLY, | 
саглгевех ен APPLIGATION: MANCHESTER. 
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DAVEY, РАХМАН « CO. Li 


ENGINES si ELECTRIC LIGHT AND TRACTION WORK, 
IN SIZES UP TO 3000 H. f. 


BOILERS, SUPERHEATERS, CONDENSING PLANTS. 


Рр See PAXMAN PATENT IMPROVED 
PAXMAN "PEACHE" HIGH-SPEED ENGINE, INDEPENDENT CONDENSING PLANT. 


Makers of: PAXMAN ‘‘ECONOMIC °° BOILERS, PATENT SUPERHEATERS, 
PATENT HORIZONTAL DROP VALVE ENGINES. 


Works: COLCHESTER, ENGLAND. „. aueen‘vicronia sr. cc 


PAIR OF FEED-WATER HEATER 


ROW'S PATENT. 


— — 


Compactness ! 
Highest Efficiency ! ! 


ALSO MAKERS ON ROWS SYSTEM OF 


Evaporative Surface and Fresh Water 


CONDENSERS, 


BOILING mima &c. 


ROYLES LIMITED, ( 


IRLAM, 
NEAR MANCHESTER. 


AY PP 


GLASGOW : LONDON : NEWCASTLE-ON-TYNE : 
06, Wateree St. Suffolk House, Е.С. 26, Grey Street. 


Telegrams: ELron, CapismEAD." Telephone No, 8, Irlam. 
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(| [TO MANUFACTURERS OF DYMAMOS, MOTORS, TRANSFORMERS, &c. 


ARMATURE, FIELD, MOTOR, AND TRANSFORMER STAMPINGS OF 
1 EVERY DESCRIPTION. 


Accuracy Guaranteed. | 
Prompt Delivery. д, E 


Low Hysteresis 
Guaranteed. 


wp 


DISCS up to 
GG inches diam. 
High Permeability and 


CAST & FORGED MAGNETS, EYEBOLTS, COMMUTATOR SEGMENTS, MICA, HIGH RESISTANCE WIRE & STRIP, &o. 


ROBERT JENKINS, "2^7 


Telegraphic Address :—“ Permeable, London." 
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DORMAN & SMITH 


See advertisement Page 26 this week. 


Established 1827. Telegraphic Address: Unsworth, Derby." 


G. B. UNSWORTH & SONS, Ltd., "^ 


Manufacturers of Electrical Wires ef Every Description for Electrical Instruments, Dynamos, Machines, Telephones and Electric Bells. 
INSULATED LINE WIRES AND CABLES 


Telegrame :—' INSULATION, MANCHESTER.” Telephsnes :—Mancheste: Warehouse, 4673; Works and Offices, 3606. 


NEW WORKS. 
— & SMITH, Lu. 


Salford Switoh Works, 
Irwell Road, Pendioton. 


ee PLEASE ADDRESS ALL COMMUNICATIONS AS ABOVE. 


REID BROTHERS, 


Electrical and Telegraph Enginoers and Contractors, 


MAINS for TOWN LIGHTING 


POWER, TRACTION, &c., „с 


OOMPLETE INSTALLATIONS he. 


PNEUMATIC TUBES 


FOR TRANSMISSION OF ас &c. 19, WHARF ROAD, 
. "Üelegrams:—-" SUPRA, LONDON LONDON, N. x 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS. 


FOR CYLINDERS, HEAVY BEARINGS AND MACHINERY ВЕ ALL KINDS. 


CANNOT CORRODE, “GUM” OR “CLOG.” 


CYLINDER OIL, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL. 


EFFICIENT AND ECONOMICAL. 


Prices, Samples, and all particulars or 


ENGCELBERT & CO., %% BISHOPSGATE ST. 


эм — 


ras N. ТИЛ 


Address Plate Makers. 


°з 


Alternators. 


Electrica) Oo., Ltd. 


E Auctioneers and Valuers 
: (Mechanical). 
Kirk (Wheadey), Price ё Ое. 
Batteries (Primary). 
Шамов а Bwan U. Oo. 
, Generell Desde Os. 
a Tadie-Babber Oo. 


SS -808 
—  'Pelegrenb Oe. 


Batteries (Storage). 
Benson, Pease & Ое. 


Thames Valley Launch Co. 
Peder Acoumalator (v, 


Battery Jars and Perous Cells. 
Denon а 


i 
a 
* 
g 


— 


Beller Mountings and Valves. 
Hopkinson & Oo. 


"i " : Bollers 
Dalglish, A. à W. 

Davey, Paxman : со. ги. 
Rewendt, R R., 9 ^s 
Stirling Boiler Co. 


Books. 
Thompson, W. P., & Co. 
Whaimaber & Oo. 


Cabiset Werk, &c 
& Oo. 
Fozerot, W. M, & Os 
Avon, & Ое, 


— 


Pearson, G. H., & Os, 
Richardson & Co. 


Cable Drum Carriages. 
Bewiinson & Bens. 


e 
— 
е 


Keppel, Arthur 
Circuit Breakers (Automatic). 
British Thomson-Housten Os., Ltd, 
Cintches. 
Cowlishaw Valkere & Os, 
Condensing Apparatus. 
Шев а Morcem, Laa. 
Engineering Oo., 106 
Conduits (Earthenware). 
Denen ё Os, 
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charged for each additional entry. 


Ce. Ім. 
Led. 


Dyname Brushes 
British Thomson-Heusten Co., Ltd. 
Bison & Этер U. B. L. Oo. 

Blectrie Ов. 


Bbenite. 
Harberg India- Ruder Comb Os. 
Seottich Vuleanite Co. 


Electric Novelties. 
Wright, A. J. 


Engine Fittings. 
W. H., а Os. 


Engines for Electric Light. 
Alien, W. H., Sea & Ое. 
l 

„J. I H. ё Со Lea 
Bellies à Led, 
Bresh Blectrica! Os 
Browett, Lindley & 


Calvert. 
Campbell Gas Engine Co., Ltd. 
& Lea, 


jn 


Engine. 
Wann & Bobiason, 


Betis а Harm, fade О 
& Morcom, 
Basin à Oo. iad. 
Soott, Braces, & Mountain, 144. 


Experimental Engineers. 
Keenor, Thos., & Co, 


Feed Pumps. 


Scott, Ernest, & Moaneain, Ltd, 
Weir, Ө. & J. 


Feed Water Heaters. 
Boyles, Limited 


. Fibre. 
Edison & Swan, U.E L. Oe. 
Mosses & Mitchell. 


Fittings (Electric Light). 
Benham & Frond. 

Bryant Trading Co. 

Creggen & 

Dorman 


Bvered 
Paredav & Goan 
General Electric Co. 


Lundbe 

Markt Broa. 

McGeoch, W., & Co., Ltd. 
Straus, G., & Oe 


Fuel Pconemiser. 


Basten ё Oo. Ltda. 
Green, B., à Son, Lod. 


Furnaces & Draught Apparatus. 


India- Rubber. 
Indja-Rubbee, G. P. & Tel Works Oo. 


Injectors 
Greases à Bouiding, 


Institutiens. 
Training Inet, 


Instruments (Measuring). 


Insulaters, &c. 
Bullers, Ltd. 


Insurance. 


National Boiler & Geni, Ins. Ce 
Phosntx Office. 
Vulces Boiler & General Ins. Os. 


Iron and Steel. 


Cemtiawed em Next Padded 
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CLASSIFIED INDEX OF ADVERTISEMENTS. 


The names of Advertisers whose announcements are ordered for a series, are entered under any one 
Heading in this Index Free of Charge, but if repeated under other headings, Gd. per week is 


Lamps (Are) 
Are Led, 
N a 
Ern 8 со 
e ocuston в Lo. 
Brush Mlectrical Engineering Oo 


J.8. Aro Lamp Co. 
Knewe Arc Lamp Co. 
Peebles, D, Bruce, 8 Oo. 


Wharam & Borland, 
Lamps (Incandeseenee). 


Braulik 
British 
Cosor, A. 


Oryseleo, Ltd 
Davis Electric Lamp Co. 


Edison а Swan U. AL. Os, 
Bleotrical Oo., The, 


Gabriel & n 
General rw 


Со, 
Improved elt Glow Lamp Co. 


Johnson & Fitzer, 
& Co, 


ackeyr’ Nec Lamp Со, 
Premier Electric Lamp Co., Ltd. 
Reed's Elec. Eng. & Supply Co. 
Bir Hiram Maxim Eloo, and Hug. бе. 


Sunbeam 
* Led. 
Incanüescenee Lamp Co. 
Lamp Reflecters. 
Bdison & Swan U. B. L. Со. 
Lampshades. 
Taylor & Co. 
Lead Smelters. 
Pass & Son, Ltd. 
Lebricants. 
Aumann А ei Led. 
Stern Bros. 
Wüleox W. H., & Oo. 


Manufacturing Blectrieiane. 
British Thomson-Meusten Oo., Led. 
Biectriea! тч 


МаегоопГа Wireless Teleg. Oo., Les. 
McGeoch, W., & Co., Ltd. | 
Races Benen & Мостове. 

Tourtel Manufacturing Oo. 


Meters. 
Bastian Meter Co., Ltd 
Britieh Thomeon- 


Houston Co, Lid. 
Led. 


Gen 

Jobnecn & 

Reason Manufacturing Co., Ltd. 
Rochdale Eleotrio Co.. Ltd. 
Schattner Electricity Meter Co. 
Veritys, Lia. 


Motor Starters & Controllers. 
4 i, З 
LI ouston Oe., Ltd. 
Intecaational Elee. Eug. Oo. 
McGeoch, W., & Co., Lid. 


avili 
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OLASSIFIED INDEX OF ADVERTISEMENTS .—(Consinued from Page 17). 


Oil Cans and Filters. Searchlights. Telephones. Vulcanite. 
Hape & Bons. British Bohuckert Bleotrio Oo. нг ed Telephone Con. & M. 0. Harburg 1, B. Comb Oo. 
Wells, A. O., & Co, | * ad Р Edison & Swan DEL. Co. Water Cooling Towers. 
Patent Agent. Jones, Inigo & Co. General Hlectria Oo, " aa & 
ge Ore Stampings. Verttys, Тад, Water Wheels. 
Derby а Co, ч сало ышын U. N. L. Oo. Western Electric Oo. Cassel Self-Regulating Water Wheels 
Edison & Swan U. n. L. Co, oy ‘Led. Tools, &c. Wire (Covered). 
Steam Pipes. Herbert, Alfred, td Anchor Cable Oo., Lid. 
Johnson а Philips (Wood and ron | Aiton & Oo, Nurse, С. А сеа e oni 
ig, n 
Porcelain Appliances. New Brotherton Tube Co., Lid. Tangye Tool & Electrical Co, Denais & Oe. 
Bullees, " Steam Traps — yip чаш - 
Dorman & mi. Haigh, W, B., & Oo. "m  Tippiné Wagons. Frankenburg, L i 
Bison & Swen U.B.L. Glover, W. T., & Co, 
S esito Oo. si Steam Valves. Tramway el org Pa, W. Eu Telegraph Works Qe. 
ud J^ сане Royles, Limited, 3 ee на, Аб, Hunt, A. a кышу. 
Stokers. Blackwell, R. Wa & Оо, Liverpool Electric Cable Oe, 
Portable Railways. Brith’s Engineering Co, British Th -Houston Co., Ltd, Blectric Wire 
Koppel, Arthur, Trench Bech Dick, Kerr & Co, Мейсон W. со. Ltd 
Rail Bonds. sae y S Engi . Blectrical Co., The. Nussbaum, б. Де” 
Forest City Electric Оо. — hd à Oo. a сша снн; Eiee, Riy. and ‘Tra Eng. Оо. Te Helens Cable Oo. 
Я Те afacturing 
a Railway Signals. 3 couperheaters, Бам Кышы 40. jw Union Gable Co ‘ "= 
Farmer. Easton & Oo., Lid. nsworib, G, B., & Beas. 
” Transformers. eritys, 
Reducing Valves. TEN АК НАН. British Thomson-Houston Oo., Ltd. Wire (Uncovered)} 
Royles, Limited, British Thomson Houston Co., Ltd. Crypto Works Co., Ltd. ' rag —— ee 
Reflectors. rash Kisctricel Engin Co, Edison & wan O. f. L. Oo, Devis & Ti 
Taylor 4 0. Electrical * Bad heh ae a. International Elec. Eng. Co, RA L Oo. 
Regulators. Jens lub JUAN AN Тамир Оо. Zi Ramsden, Camm & Oe. 
Sturtevant Eng. Co., Ltd. Heaton & Smith, Ltd. Lahmeyer Electrical Co., Ltd. EI Covering Machinery 
Resistance е Ар aratus International Elec. Eng. Ce. Buter, Frank, & Con Lad. Barracio 
NT m a RC E ANNE ILS 
y 0 ons, es 3 . Й 
Brida Thomson Houston Co., Ltd. Witting Brot, L44, iger, A. Conduit he ng D 


Insulation 
j Switches. Vacuum Tubes. Falk, Stadelmann & Co. 
8 Elec. » Се, 
Stewart Elec. Synd., L E enemy ou mh DM Saison & Bwen O. . L. Oo. Maver d Seamless Tube Co. 
Suter, Frank, & Oo., Ltd. 21 — — nw Varnishes, &c. Bimplex tee Oondun Qo. 
International Elec. Eng. Co, Edison & Swan U. R. L. Co. Wood Casings, &c. 
Screws. Marryat & Place. Orane, „ Chemical Co, Beecroft & Wightman, 
8 б creo * туч ing Co Standard Varnish Works. Edison & Swan U. E. L. Co. 
e u General Electric Оо. 
General tee rio бо. : | Walih P ing Oo. E . Harri», J. F. & G. 
son, D. 5 р G. H., ё Oe. 
Jourtney & Co. Telegraph Poles. Keith, Jas., & Blackman Oo., Ltd, Verisya Lad, " 
V Tha Himmelsbach Bros. Bun Fan 00.5 Lid. Vigers Bros. 


! 


Miscellaneous Advertisements relating io Situations, Articles for Bale and Wanted, фе., ., appear on бир. 25. 


Telegrams :—‘‘ Clanch, London." Telephone No. 3227 Gerrard 


international 

Electrical 

Engineering 
Company, 


CLUN HOUSE, SURREY STREET, 
STRAND, LONDON, W.C. 


AUTOMATIC. STARTING 


REGULATING SWITCHES 


WITH 


NO LOAD ann OVERLOAD RELEASE. 


PROTECTED SWITCHES, 


FOR USE IN COLLIERIES AND EXPOSED PLACES. 


Switches with Renewable Contacts of large Area 
for Currents over 50 Amps. 


PRICE LISTS NOW READY. 


є 


А 


еге, 
Ў; 
5 


Fag 
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"ШИР. ү: 
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Qa t, Aw. THE ELECTRICAL REVIEW. 
LARGE AND WELL ASSORTED STOCK KEPT OF =. 


“ALL HIGH VOLTAGE WIRING SUPPLIES 


LOWEST PRICES ror 
THOROUGHLY GOOD „хь 


RELIABLE ARTICLES. Manufacturers 


ef 


Speciality: Best British 7 ELECTRIC 
Manufacture. 9 LIGHT F FITTINGS 
ACTUAL А AJ SWITCHES 
7 -a SWITCHBOARDS. 


See Our New Pattern HV Fuse Board. 


BEST TYPE ON THE MARKET. 


Also MAKERS of 


^ Electric Ball Fittings, Telephenes, unn бш, 


2 Works: 230, UPPER THAMES STREET, LONDON, Е.С. 


FAIRBAIRN LAWSON COMBE BARBOUR, 


LIMITED, 


ENGINE BUILDERS, — 
Falls Foundry, BELFAST. 


ESTASLISHED 1046. 


HIGH-CLASS CORLISS STEAM ENGINES 
FOR ELECTRIC LIGHTING AND TRACTION 


STANDARD SIZES UP TO 2000 I.H.P. 
CONDENSING PLANT SEPARATE OR COMBINED. 
LOW STEAM CONSUMPTION AND HIGH EFFICIENCY GUARANTEED. 


CONTRACTORS TO THE ADMIRALTY AND MUNICIPAL CORPORATIONS, 
Licensees for the SCHMIDT System of Highly neten 
Steam. 


For further Particulares apply to 


London Office: 52, Lime Street, Е.С. | 


© 
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FARADAY & SON'S 


Electric Light Fittings. 


IN PICTURESQUE & CLASSIC FORMS. 


Showrooms & Works (Extended) 
2,3 & 4, BERNERS ST., OXFORD CIRCUS, 
| W. 


ELECTRICAL INTERLOCKING. ORYSTAL STAL PALACE 180. 
The Board of Trade have again and again urged the necessity o of eombining the Lock and Block” 
5 cM aio peashionl usc ou pavesal Hines by Masser. Sacer b i m — DAC Ep de ee, atie Train ction, at ea 
Diploma of Honour (the Highes „ Biinburgh, 1500. For Particulars, * 


SAXBY & FARMER, Ltd., Railway Signal Contractors. Canterbury Road, KILBURN, LONDON, N.W. 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instrumente, and Signal Work of every description, Electrical and Mechanical, un 


Coronation 
Lamps 


Write for Prices 
to the 


Brush Electrical Engineering Co., Ltd., 


Victoria Works, 
Belvedere Road, Lambeth, 


London, S.E. 
(South End of Charing Cross Footbridge.) 


А R VA LYES for all purposes. 


Order " HOPKINSONS own make.’ 


CATALOGUES POST FREAD. 


Showroom & Depdt:—165, Queen Victoria Sb., LONDON, Е.О. 


Telegrams: Hopkinson, Huddersfield”; -§ Walwestem, London.“ 


BOILER MOUNTINGS 


J. HOPKINSON & CO., Ltd., Huddersfield, 


N 
[31] I 
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" CABLES "LIGHTING. 


Prompt Delivery from Stocks 


Prompt Delivery from Stocks TELEGRAPH MFG., co., Ld., at Works, and at 


at Works, and at 


"a, \ 


LONDON: u, Queen Victeria St., E.C. H E L B Y МЕТ 9, Moseley 
MANCHESTER: 2, Papscnaye, S 3 BIRMINGHAM: Cornwall Виз, 
A NEAR WARRINGTON Cornwall stroet. 
GLASGOW : 177, West Goorgo St. | BELFAST: @, Victoria Street. 
HIGH and LOW 
TENSION. ano WIR ES. 


VERITYS 


JEWELL INSTRUMENTS. 


BEST AND MOST RELIABLE 
INSTRUMENT FOR CENTRAL STATION 
ENGINEERS. 


| 

s 
y 
4 


í 
4 


| JUST ISSUED! 
CIRCULAR No. 3$. 


; ЗЫ NEXIERRUE S LIMITED, 
VICTORIA WORKS, ASTON. 
LONDON AND SOUTH OF ENGLAND: 31, King Street, Covent Garden, W.C. (Head Office). 


MIDLANDS (with SOUTH WALES): Plume Place, Aston, Birmingham. 
NORTH OF ENGLAND (with NORTH WALES & IRELAND): 3, Hardman Street, Deansgate, 


SCOTLAND : 40, Bath Street, Glasgow. Manchester. 
Telegrams : ''VERITY," London, Birmingham, er Manchester, and ‘‘ VERITYS," Glasgew. 


Ст 


NEW PROCESS 


"Wu HIDE GEARS. | 


** р 
ЕМЕ Т b 
TONY A i 
44 | yore 
e = f * 5 


NOISELESS. 
EQUAL IN STRENGTH 
TO METAL. 


NO BREAKING OF COGS, 
SMALL VIBRATION, 
NO NOISE. 


Send for Special Price List of “Electric Car Gears.” 


GEORGE ANGUS & CO., Ltd. 


NEW PROCESS RAW HIDE GEAR WHEEL, NEWCASTLE-ON - TYNE, 
One of the Largest yet made, 


834 In. pitch diameter, Iron Shrouds and Centre And at LONDON, LIVERPOQL, MANCHESTER, LEEDS, BIRMINGHAM, and CARDIFF, 


— — T ime — : ———— . — — U—U :!:: — — — 
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E. GOOSSENS, POPE & CO., 


MANUFACTURERS 
HIGH ы 


VOLTAGE 
Sm. » LAMPS 
A SPECIALITY. 


OF ALL KINDS OF 


ELECTRIC 
INCANDESCENT 
LAMPS. 


LONDON: 


5, Guildhall Chambers 


th ti 
Basinghall Street. 17, South Castle 


Street, 
elephone: 700 L. Wall. 88 
1 — 200 Yolt, 16 Candle-power (Full size). er панде, 
Head Office and Works: AST SERRE GE 
SJ mE i Messrs. BAXTER & CAUNTER 
T AUNTO N 5, Macclesfield St., 
3 Shaftesbury Avenue, W. 


Telegrams : “RAPIDOLITE, LONDON.” 
Telephone No. 3453 Gerrard. 


ENGLAND. 


Code: Lleber's. 
Nat. Telephone: 
No. 9 Glasgow Address: 
Telegrams: Mr. J. CHARTERS, 


123, Wellington St., Glasgew. 


Telegrams: '' KILOWATT, GLASGOW.” 
Telephone No. 231, 
Code: A B C. 


“ARC, TAUNTON.” 


Codes: Al, A B C and Lieber’s. 


"WR CUT 
76.707 


— n » c 
ж os visas but a 
ЖҮ”, * 29 3 £A E 
e а / o Macte * 
„<= SATS ra SEATS 


LIVERPOOL: 


Jon Y, VA. TER ELECTRICAL REVIEW SUPPLEMENT. 


" "ike 


HIGH TENSION or LOW TENSION 


MANUFACTURED BY 


‘ston FRANKENBURG. ишт 


GREENGATE RUBBER AND CABLE WORKS, A особе 


saLFoRD, MANCHESTER. 


LONDON :— GLASGOW :— NEWCASTLE-npon- TYNE :— 
Al 26, Shaftesbury Avenue, W 62, Robertson Street. Albion Buildings, St. James St. 


LAURENCE , SCOTT u” 


Ltd. 
INI O R W IC ЕХ. 


MAKERS of 


DYNAMOS & MOTORS 


ONLY. 


KAY 


@- 


ORANE MOTOR WITH BRAKE, 


"d 
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LINDSAY BURNET & CO., 


Moore Park Doiler Works, — РРА GLASGOW. 


DRV BACK K BOILERS 


=== | AM 1 >. NOTED for High Efficiency, and for 
=== учень au: : | Great Economy in Up-keep. 
| 1 - ТОШЕ. L. BURNET & Co., have made a Speciality of these Boilers for 
many years, and offer them for all pressures up to 
250 105. per sq. in. 


FEED HEATERS. 


Our ‘‘ Patent Century” Type. 


йлы = = —— үа = e : ; is 
il ы Seal 
Morte sla cao ada d INQUIRIES AND CORRESPONDENCE SOLICITED. 


ПІК S PATENT DRIVING BELTS 


GUTTA-PERCHA CANVAS, AND BALATA. 


As an article of practical 
utility indispensable to manu- 
facturers in every line of 
business, DICK’S PATENT 
BELTS hold an absolutely 
unique position, and the in- 
troduction of the various im- 
provements which experience 
has from time to time sug- 
gested, fully justifies their 
claim to be the only perfect 
Driving Belt in existence. No 
better proof of the striking 
superiority of Dick’s Patent 
Belts can be offered than.the 
remarkable increase in the 
sales during the past few 
years in every part of the 
world where Driving Belts are 
used, notably in such im- 
portant fields as the chief 
countries of Europe, South 
America, Australia, the South 
African Goldfields, — 
Japan, &c. 


SPECIAL FEATURES: 


Great Durability. 


Enormous Driving 
Strength. 


Perfect Steadiness and, 
Smoothness in Working. 


Entire Absence of 
Stretching or Slipping. 


ALL BELTS BEAR 
‘OUR TRADE MARK. 


Price Lists, Sam ples, and Testi- 
monials may be obtained of 
the Patentees and Makers. 


GREENHEAD WORKS, and 
Fe. «Sz J. DICE, 46, St. Enoch Square, GLASGOW. 
Wholesale Depóts :—LONDON : 58, QUEEN VICTORIA STREET, E. O. 


MANCHESTER : BIRMINGHAM : NEWCASTLE-ON-TYNE : LEEDS : BRISTOL : DUBLIN : BELFAST : EDINBURGH : 
10, Corporation St. 8, Dala End. | 8, Neville Street. | 5, New Station St. | 53, Corn Streat. 43, Henry St. | 22, North Street. 1 12, North Bridge 
Specially appointed Agents in Paris, Vienna, Brussels, Moscow, Duisburg (Germany), Bucharest. Horgen (Switzerland), Gothenburg, 
Christiania, Copenhagen, Bilbao, Calcutta, Bombay, Yokohama, Constantinople, Sydney, Melbourne, Brisbane, 

Adelaide, Dunedin, Auckland, Montreal, Valparaiso, &c. 


= BABCOCK & WILCOX, L= 


PATENT WATER-TUBE 


| SAFETY STEAM BOILERS 


OVER 3,000,000 Н.Р. IN USE, 


1,000,000 Н.Р. of which are installed in 


Electric Light & Traction Stations. 


150 PLANTS EQUIPPED IN GREAT BRIVAIN AND IRELAND ALONE. 


COMPLETE STEAM PIPING INSTALLATIONS 
AND ALL BOILER HOUSE ACCESSORIES. 


— pee 4 2X = | Head Offices: 
BABCOCK AND WILCOX BOILER FITTED WITH SUPERHFATER. Oriel House, Farringdon Street, LONDON, E.C. 


| 
| 
m ae 


Makers ef 
GENERATORS, 
MOTORS, 
CONTROLLERS, 
STARTERS, 
ARC LAMPS, 
CRANES, 
HOISTS, 
CAPSTANS, 
WINCHES, 


MOTOR DRIVEN 
PUMPS, 


VENTILATING FANS, © — Ee 


p 


—— E 


" ROYCE" TWO-BEARING ROPE-DRIVEN POWER GENERATOR. 


IMI ANCHESTER, ENGLAND. 
“WATSON” PREPAYMENT ELECTRICITY METER. 


Б. „= у) 
^ 
(222 


FOR ALTERNATING AND 
CONTINUOUS | 
_CURRENTS. 


NO MERCURY 
CONTACTS. 


NO SHUNT CURRENTS 


NO LIQUIDS. 


NO PERMANENT 
MAGNETS. 


NO APPRECIABLE FALL 
IN VOLTS. 


PERFECT CONSTANT 
ZERO. 


PENNIES OR 
SHILLINGS. 


INDISPENSABLE WITH 
FREE WIRING. 


1000 METERS ALREADY 
IN USE. 


» 77 25 F: 8 
ялу 8 y. VES 


+ 


1 e ue 
T * —— „Ж. 


The ROCHDALE ELECTRIC CO, Ltd, 


Manufacturing Electricians, 


Werks: SHAWCLOUGH, ROCHDALE. 
Peres ie Rosas Teaco, Denan" Nations) Telephone No. . 


k 
) 
} 
by 
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| M. P. 


^n y IRONCLAO STARTING SWITCHES 


will satisfy all requirements and give no troublo. 


Every Starter is guaranteed to have an insulation resistance 
of over 5 MEGOHMS. 
The Resistances are of AMPLE CAPACITY. 


 МАВВҮАТ & PLACE, 


28, Hatton Garden, Е.0. 


Telephone: 991 Holborn. 


- BLECTRICAL MACHINERY 


OF THE LATEST & MOST IMPROVED DESIGNS 
~œ FOR LIGHTING and POWER TRANSMISSION. -> 


This Illustration shows an . . 
OPEN-TYPE 
FOUR-POLE 


DYNAMO or MOTOR 
For BELT DRIVING. 


PRICES and PARTICULARS 
OF ALL SIZES 
ON APPLICATION. 


SANDYCROFT FOUNDRY CO., Ltd., Near CHESTER. , 
A.VANDAM S CO., 


ма" 19, Gerrard Street, Soho, W. xw. 
MANUFACTURERS OF ELECTRICAL ACCESSORIES. 


We are Makers of all Accessories and Sundries for Electrical Installations. High 
Voltage Goods of Every Desoriptisn are Our SPECIALITIES. 

Apply to us when Estimating. You will find our Prices in every way very favourable, and 
the Quality of Cur Goods, as well as the Designs, are well known оп the Market to be of the Best. | 


ENQUIRIES for LANCASHIRE and YORKSHIRE to be Addressed to Our MANCHESTER BRANCH :— 


20, DEVONSHIRE STREET, ALL SAINTS, MANCHESTER. ! 


Telegrams; *' Density,” Telephone: 6966, Central. | 


MU. 010 e SEVEN ee | "um m 


MOTORS siara sn нинин. 


К 
LARGE 
STOCK OF 
ALL 
SIZES. 
— PROMPT 
EN DELIVERY. 
Minis EM. C L| WRITE 
T tm m s | FOR PRICE 
il * See Dat LIS T О ‹ | 
J. ^ ES" 6 ; - ; | e PIN — 
STANDARD MOTOR FITTED WITH. PATENT моям REQUCTION GEAR. | е 


АА ы ААА INSP Алы ААЫА Аа д. А. алы . 


ELECTROMOTORS LIMITED, 


a Openshaw, MANCHESTER. 
London Office :—35, Queen Victoria Street, E.O. темата олор. e 


THE CONSOLIDATED HEMET BORE 
CONST. & MFG. Cb |. 


THE C. T. C. 


INTERCOMMUNICATION TELEPHONES, 


MADE FOR 
WALT OF DESK TELEPHONES 
WITH 
BATTERY OR MAGNETO RINGING. 
With this System— (4) There is no Radical Arm to work 
(1) There is no delay in obtaining loose and get out of order. 
шо саи eo (5) Connection with two “ Stations“ 
po cannot be made unintentionally, 
(2) Communication is obtained with as on other systems. 
any other station by merely | i 
inserting the plug in the required (6) Absolute certainty of connection 
socket. is secured. 
(8) A Central Switch Board and the (7) The “Home Station” can be 
services of an Operator are called even when the Plug has 
entirely dispensed with. not been replaced. 


All Goods Manufactured in this Country. 


- Head Office: 38, VICTORIA STREET, LONDON, s.w. 
th | WORKS :—-COVENTRY, ENGLAND. 


TE ELECTRICAL REVIEW ИРМЕШ} — 


CORONATION ILLUMINATIONS. 


“ CORONATION’ r 


ARO LAMPS 
- — aA CARBONS 


BURN WITH A GOLDEN YELLOW FLAME. 


Write for Prices and Particulars, 


CROMPTON & CO., LTD., 


ARC WORKS, CHELMSFORD. — 
A LARGE STOCK OF POWERFUL PROJECTORS B . 


FOR CONTINUOUS OR ALTERNATING CURRENTS. 
| (24) | 


SEE HOW THE 


PREMIER [AMP SCORES. CALLENDER'S 


CABLE & CONSTRUCTION CO., Ltd. 


——————— $ 


Head Office:—HAMILTON HOUSE, VICTORIA EMBARKMENT, ЕС. i 
Taleohone :—1911, HOLBOREL | 


over all other high effi- 
ciency lamps. 

The black disc in the 
diagram A showsthelife 
of other high efficiency 
lamps, the white disc - 
shows the greater life 
of the Premier Lamp. 


^ — 


LAYING CALLENDER MAINS 


The black coil in d a- 
gram B shows the watts 
used per 1000 hours by 
other high  etticiency 
lamps, the dotted coil 

shows the watts used 
by the Premier Lamp 
per 1000 hours, the 
white ccil showing the 
eaving. 


THE PREMIER ELECTRIC LAMP C0., LTD., 


HUYTON QUARRY, LIVERPOOL, 


LONDON : BAXTER & CAUNTER, 5, Macclesfield Street, 
Shaftesbury Avenue, W.C., 
WOLVERHAMPTON; W. H. McLEAN, 22, Albany Road. 
GLASGOW; MORRIS, WARDEN & Co., 25, Gordon Street. 
SHEFFIELD: HATTERSLEY & DAVIDSON, 145, Norfolk Street, 


JES 
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ELECTRICAL AND 
ENGINEERING CO, 
Limited. . 


Manufacturers of the Celebrated 


MAXIM 


ELECTRIC 
INCANDESCENT 


“TRACTION: LAMP == 


HALF FULL SIZE, HALF FULL SIZE. 


Telegrams: 
** ARCONCELLO LONDON." 


Telephone 731 Westminster. 


ALLIED WORKS : 
London. Darlington. 
Worcester. | Middlesbrough. 


Lamps for Traction Work a Speciality. 
EVERY LAMP TESTED BEFORE BEING DESPATCHED. 
Obtain Quotations before Placing Contracts. 


Cheques and Communications re Accounts to— | All Orders and Communications re Lamps 
05—67. GRACECHURCH STREET, Е.С. 38—44, GILLINGHAM STREET, 8. w. 


AG ENTS WANTED. 


 DMUWETT, LINDLEY 4 bl. Lu. | 


PATRICROFT, MANCHESTER. 
MANUFAOTURERS OF 
Compound and High-Speed Self-Lubricating 


STEAM ENGINES | 


In Standard Sizes from 40 to 5000 H P. (JWA 


ААА аай EA = EER => 
AS AT PRESENT BEING US E ha 5 os Mu Nga 
| BUILT FOR :— Fe e = 2 
Birkdale, Beekenham, Garston, 
Mull, Nernseg, Hendon, Kirk- 
ealdg, Lewesteft, Leng Eaton, 
Liandile, Merthyr, Middies- 
Brough, Rochdale, Rethesay, 
Beading, 9t. Paneras, Salford, 
Sheffield, Sheerness, Swindon, 


| 
&. | s amm air | 
| 
| 
| 


— vid 


\ vos 


euo uu e f ду” 
ACCRINGTON CORP ORAT TON 99 Kw. PLANT. 


Sub-Lioonsoes to Messrs. Easton & Qo., Ltd., for 
Tho SOHMIDT PATENT SYSTEM FOR DEALING wi TH 


HIGHLY SUPERHEATED STEAM. 
LONDON OFFICE: 6, OLD QUEEN ST., WESTMINGTER, S.W. Representative for Scotland : JOHN A. RUDD, 
111, West George St., Glasgow. | 


оон Ra ее 
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| ELASTIC CLUTCH OR COUPLING 


(PATENT). 
Suitablé for High or Low Speeds. 
Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


Over 100,000 НР. at Werk. 


- COWLISHAW, VALKERE & C0., Ltd., 


Gnginrers anb Jronfownders, 


ETRURIA, STOKE-ON-TRENT. 
AGENTS WANTED WHERE NOT ALREADY REPRESENTED. 


“CAMPBELL” GAS ENGINES. 


. L Е “2 "1 
en . 2 = z | | | д | І ы? "o e fTFECAMTREU GAS (NGINE а 
| ECCE ESSE E ! 7 Ca» =|: HALIFAX. : 
3 “еј A os "+ " * v Н " А L — — 
* Е p > EN. - 


160-Brake-H.P. PRODUCER GAS ENGINE. 
The Engine illustrated is fitted with Water-Cooled Piston and Exhaust Valve. 


THE CAMPBELL GAS ENGINE CO., 


MALIFAX, ENGLAND. © 


London Office :—114, Tooley Street, S. E.; Glasgow Office:—104, Bath Street. 


«CRYSELCO" 
LAMPS. 


EFFICIENCY AND LIFE. 


EVERY LAMP GUARANTEED 


MANUFACTURED BY 


CRY SEL GO, Lr». 
ATTHE KEMPSTON WORKS, BEDFORD, 


“MCCLURE « WHITFIELD, 


STOCKPORT. 


) MERSEY DYNAMOS 
+ and MOTORS. 


7 STOCKPORT.” 
Telephone No. 


100-H.P. GENERATOR. 


LONDON OFFICE :—150, LEADENHALL STREET, E.C. 


EVERED & CO,L" S352: 


ELECTRIC LIGHT FITTINGS 


To Suit all Styles of Decoration. 
A FEW OF THE LATEST PRODUCTIONS IN CHEAP SPIDER FITTINGS. 


NOTE PRICES. 


E 1168/6 1 1893-6 /- 


 Bubjeat to Trade Discount, 


Meastufacturers of Everything Connected with the Electrical Trade. The Trade only Supplied 


STEEL CONDUIT ~» 
ACCESSORIES 


** ELECTRIC WIRING. 


FLITATITLITITATLILITATLUTPLITATLPLUTATLDLITAT A 


Please Apply for Catalogue and Discounts: 


METALLIC SEAMLESS TUBE 2 Ltd., Wiggin St. Birmingham. 


A = EN TS: 
, LONDON: Messrs. Corrie & Gostwyck, 9, Bridge St., Westminste LIVERPOOL: Messrs. T. C. Welding & Co., Ltd., 3, Redcross St. 
' NOTTINGHAM: МР. 8. Haynes, 13, Mount Street. NEWCASTLE : о. R. Bowran 4 Co., 3, $t. Nicholas pom 
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SUNBEAML + SUNBEAM 


BEST. 


Before Placing Contracts 


THE SUNBEAM 
LAMP CO., Ld., 


GUARANTEED 


HIGH VOLTAGE. 


CHEAPEST. 


- Obtain Quotations from: 


Werks : GATESHEAD-ON-TYNE. 
London : 141, FENCHURCH STREET. 


EFFICIENT. 


Nat. Telephone: 
49 Manchester. 


*WALIKER-HODGETT S "ues 


ENCLOSED MOTORS 


= HEAVY DUTY. 


Cast Steel Frames. 
Slotted Armatures with 
Machine Cut Slots. 


Removeable Former Windings. 
Fixed Position of Brushes 
at all Loads, 
Work in any position on Floor, < 
Wall, or Ceiling. conii 


| 
M 


ee 
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| | | т 
| 
| 


| 


| 
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n 

li 
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STANDARD 20-H.P. MOTOR, 500 VOLTS. 


а 


Highest Efficlencg. 


Low Temperature Rise. 


Large Overload Capacity. 


High-Class Workmanship and 
Material. 


Rock Bottom Prices. 


“se 


Write for our New 1Наз. 
trated Catalogue. 


WALKER A HODGETTS, Ltd., = "esr men 


LONDON :—8, Mason's Avenue, Basinghali Street, Е.С. 


GLASGOW :—G. & A. ANDERSON, 62, Robertson Street. 


 DYNAMUS & MOTORS. 


Multipolar Type from 1 to 200 H.P. 
TWO-POLE MACHINERY to order. 
SLOW SPEED MOTORS for direct driving. 


SPECIALITY.—High Voltage Enclosed Motors. 


MANUFACTURHD BY 


WHITE, JACOBY & C., Liu, 


sinu. Place, LONDON, N. W. 


Telegrams: " SATURATION; LONDON." 
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ШИЛ 


— A e 9 
ENGLISH-MADE 


Electric Lamps 


ARE THE BEST. 


— 


SPECIALITY 


VOLTAGE 
LAMPS 


UP TO 250 VOLTS. 


ALL OTHER VOLTAGES & ALL CANDLE POWERS 


FILAMENTS SHORT AND SELF-SUPPORTING. NO BETAL SHACKLES REQUIRED. 
"apveg 21s L.E N t jO Ave we ye зориод gq pt ‘Ze ЧІ ‘g ш "tut. OSF 01 062 


NATURAL SIZE. 200 to 250 volts, 8 and 16 C.P. 


WRITE FOR PRIOE LIST TO THE 


ZURICH INGANDESCENCE LAMP 


COMPANY 


47. Victoria Street, LONDON, S.W. 


Factory: SANDYOOMBR ROAD, KEW GABDBENS,S.W. 


BROWN & CO., 


WATERLOO SAW MILLS, 
73 to 85, McAlpine Street, GLASGOW. 


Pe legrams :—'' Boxes, G 
Telephone Nos. 500 and 567 Argyle. 


CABINET AND WOODWORK FOR ELECTRICIANS | 


asgow 
cae: elas No. 667. 


In Plain and Famoy Woods. 


BEST MATERIAL kor FINEST FINISH. 
SEND FOR QUOTATIONS. 


SPECIAL QUOTATIONS FOR CUSTOMERS’ OWN PATTERNS ON 
RECEIPT OF ORAWINGS OR SAMPLES. 


London Office: 28, Gray’s Inn Road, W.O. 


CLOTH. POST FREE, 7s. Gd. 


APPLIED MAGNETISM : 


AN INTRODUCTION TO THE DESIGN OF 
ELECTRO-MAGNETIC APPARATUS. 


By J. A. KINGDON, B.A., 


Formerly Math. Schol., Pem. Coll., Oxon. 


75 ILLUSTRATIONS, MANY ORIGINAL; SEVEN TABLES. 


АТААТ ааа 


CONTENTS. 


Chap. I., General Principles of Magnetism ; Chap. II., The Electromagnetio 
Units; Chap. III., Magnetomotive Force of Current; Chap. IV., Ma, netic 
Traction; Chap. V., Generation of Electromotive Force; Chap. VI., Qualitative 
Magnetism; Chap. VII., The Alternator; Chap. VIII., The Dynamo; Chap IX., 
Magnets and Magnetic Leakage; Chap. X., Commutators and Collectors; 
Chap XI., Hysteresis and Heating of Armatures; Chap. XII., Alternating 
Magnetic Flux; Chap. XIII. Electromotors; Chap. XIV., Polyphase Currents 
and Rotary Fields; Chap. XV., Magnetic Measurements; Chap. XVI., Calcula- 
lations in Inch Measures. Appendices:—I, Dimensions of Fundamental, 
Derived and Electromagnetic Units; II., Symbols and Formule. Index, 


ААА 


Н. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON, Е.С. 


CLOTH, ILLUSTRATED, 28., POST FRBB. 


A * 


ELECTRO-MAGKETISH, ” 


р. Б. CONNOR, C. E. 


H. ALABASTER, GATEHOUSE & CO., 
4 LUDGATE HILL, LONDON. 
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NALDER BROS, & THOMPSON'S 


N. C. S. 
MOVING COIL TYPE INSTRUMENTS. 


N.C.S. 
Made in Circular Cases of following dial diameters : Sector Pattern d in. Badius 
6 in., 9 in., 12 in. Pointer. 


Length of Scale 12 in. 


Also Sector-shaped with 
7 in. and 9 in. Radius Pointers. 


Lem 
$ 0 X 


etta — - — 
> 110 — 


— 
M Totty Г 
7 Nun 


. 
Рф: 
| * il if T 


P g 


— 


Edgewise with 
7 in., 9 in. and 12 in. Radius Pointers. 


— 
р À 


Special Paralleling Voltmeters. 


The above can be arranged to meet any require- 


ments. 


"А. сг dal 
KM o » 
Dodge T " 
ж: Ж 


WITH OR WITHOUT ILLUMINATED SCALES. 
N.C . S. 


Portable Ammeters and Voltmeters. 


N.C.S. 


Edgewise Pattern 7 in. Radius Pointer. 
Length of Scale 8 in. 


Portable Instruments can be made in our Moving Coil Type for universal use, with a series 
of shunts for use as an ammeter, and a variable resistance for a wide range 
| as а voltmeter. 


Telegrams :—'* OCCLUDE, LONDON." Telephone Nos. 124 Bank, 6124 Bank. 
BM 0и .7, hel Oe БИЛӘ; 


34, Queen Street, Cheapside, London, E.C. 
CATALOGUES FREE ON APPLICATION. 


AGENTS :—ELECTRICAL ENGINEERING STORES, 11, Upper Priory. Birmingham; W. McGEOCH 
and Co., 108, Argyle Street, Glasgow; and Messrs. SIMON, BERRY & Co., 65, King Street, Manchester; 
R. BOWRAN & CO. 3, St. Nicholas Buildings, Newcastle-on-Tyne, 


S 9 P ша. di n = 


мсчам GATE | 
И A 


b 


iFeed-Water| 


Heaters. 


Water passes through straight tubes, 
easily cleaned inside and out by un- 
skilled labour. Expansion provided 
for without internal packing. Ample 
depositing chamber and easy access to 
all parts. Simplicity of design enables 
high efficiency to be kept up. 


HOLDEN @ BROOKE, Ltd., 


Sirius Works, West Gorton, Manchester. Londen Office: 110 Cannen St., Е.С. 


Official Notices. 


NUNEATON AND CHILVERS COTON URBAN DISTRICT COUNCIL. 


ELECTRICITY WORKS EXTENSIONS. 


HE ELECTRICITY COMMITTEE of the Council are prepared 
to receive Tenders for the following :— 


Section B.—Supply and delivery of 
(29 Private Lighting Cables aai 
(b 


Publio Lighting Cables (Rubber). 
(c) Joint Boxes and Compounds. 


Section C.—Bappiy, dehv and erection of 20 Arc Lamp 
Columns with Incandescent Brackets, com- 
plete with Aro and Incandescent Lamps, 
Cut-Outs, Switches, Resis tances, and all 
Accessories. 

Tenderers are at liberty to quote for one or all of the sections or 
sub-sections, but not for part of a sub-section. 

Specifications and Forms of Tender may be obtained from the 
undersigned on depositing the sum of Two Guineas fur each 
Section, which sum will be returned on receipt of a bond fide 
Tender. 

Sealed Tenders endorsed Tender for Cable," or Tender for Aro 
Lamps,” as the case may be, and addressed to the Chairman of 
the Electricity Oommittee, Electricity Works, Nuneaton, must 
be delivered on or before July 2nd, 1902. 


В. CAMERON GIBSON, A. M. I. I. I., 
Electrical Engineer. 
Electricity Works, 
Coton Road, 
Nuneaton. 


DEVON COUNTY COUNCIL. 


HE VISITING COMMITTEE of the Devon County Asylum, 
Exminster, is prepared to receive Tenders for the following 
works :— 


Section I.—Wiring Alterations and Additions. 

II - 2000 Lamps. 
III.—Booster, Dynamo and Motors. 
IV.—Switchboard. 

V.—HReplating of a Battery of 120—700 ampere 


hour cella, &o. 


Plans and General Conditions of Contract may be inspected, and 
Specifications obtained, at the Offices of the Council's Consulting 
Engineers, Meears. O'GoRMAN & CozgNs-HAR»py, 82, Victoria Street, 
Westminster, on and after June 26th, upon deposit of Five Guineas, 
whioh will be returned on receipt of a bona fide tender, which must 
reach the undersigned rt the Castle, Exeter, before noon on 
WEDNESDAY, JULY 28rd, 1902. 

The Committee do not bind themselves to accept the lowest or 
any tender, nor will they pay any expenses in connection 


therewith. 
H. MICHELMORE, 
2 Clerk to the Devon County Council. вов 


ARTISTIC 


Orfictal Rotices.—Continued. 


TO MAKERS OF ELECTRICAL TRAMCARS. 


HE LONDON COUNTY COUNOIL is prepared to receive 
Tenders for the manufacture and delivery of’ 80 Double- 
decked Ele. tris Tramcars, complete with Trucks, Motors, Con- 
trollers, Ploughs, &c., for the service of the Council's Conduit 
Tramways. Persons desiring to submit Tenders may obtain the 
Specificatior, Schedule of Quantitier, Form of Tender, Drawing», 
ага other particulars, at the County Hall, Spring Gardens, B.W., 
upon payment of the sum of Two Pounds. This amount will, 
after the Council or ita Committee shall have oome to a decision 
upon the Tenders received, but not before, be returned to the 
tenderer, provided he shall have sent in a bond fide Tender, and 
not have withdrawn the same. "Tenders must be upon the Official 
Forms, and the printed instructions contained therein must be 
strictly complied with. The contractors will be bound by the 
contract to pay to all workmen (except & reasonable number cf 
legally bound apprentices) employed by them, wages at rates not 
less, and to observe hours of labour not greater, than the rates 
and hours set out in the Council's list; and such rates of wages 
and hours of labour wil be inserted in, and form part of, the 
contract by way of Schedule. Hach Tender is to be delivered at 
the County Hall, іп a sealed cover, addressed to The Olerk of 
Lendon County Council, Spring Gardens, B.W.," and marked, 
„Tender for Rolling Btock—L.O.C. Tramways.” No Tender will 
be received after 10 o'olock a.m. on Tomsray, JULY 15tb, 1903. 
Any Tender which does not comply with the printed instructions 
for tender may be rejected. 

The Council does not bind itself to accept the lowest or any 
Tender, and it will not accept the Тег дег of any person or firm 
who shall on avy previous occasion have withdrawn a Tender after 
it had been opened, unless the reasons for the withdrawal were 


satisfactory to the Counoil. 
G. L. GOMMB, 


Clerk of the Council. 
Connty Hall, 
Spring Gardens, S. W. 
June 25th, 1902. 


URBAN DISTRICT OF EPSOM. 


ELECTRIC LIGHTING EXTENSION PLANT, 


гре EPSOM URBAN DISTBIOT COUNCIL аге prepared to 
| receive Tenders for $he supply and ereotion of the following 
plant :— 
Contract 1.—8emi-marine Dryback Boiler with Fittings, &c. 
2.—Ejeotor Oondensers, Circulating Pumps, and 
Pipework. 
8.— Spray Cooling Pond. 
4.— Steam, Feed, and Drain Pipes, &o. 
6.—One 150 xw. Steam Dynamo (Vertical 
Enclosed High-speed Engine) and Switch- 
gear, &o. 


Persons tendering are at liberty to tender for any contract or 
contracts, or for the whole of the contracts, but not part of one 
contract. 

Tenders will be considered from those firms only who have plant 
of similar size and type working satisfactorily in other electricity 
supply works. 

Copies of Specification, with Form of Tender, General Conditions 
and Plans, can only be obtained at the offices of the undersigned 
on and after June 18th, 1902, cn depositing a cheque for Five 
Guineas, which sum will be returned on receipt of a bona fide 
tender. Applicants to state the contracts for which they propose 
tendering. | 

The worki will be carried out in accordance with the Plans end 
Specifications prepared by Mr. W. O. O. Hawtayne, of 9, Queen 
Street Place, London, E. O., Consulting Engineer to the Council, 
from whom further information may be obtained on and after the 
18th June, 1902. 

Tenders, sealed and marked Tender for Klectrio Lighting 
Extension Plant," to be addressed to the Clerk to the Oouncil, 
Council! Offices, Epsom, and to be delivered on or before 12 o'clock 
noon on the 18th JuLy, 1902. | 

The Council do not bind themselves to accept the lowest or any 


tender. 
(Signed) 
E. G. WILSON, 
Olerk to the Council. 
Council Offices, 


Epsom. 8010 


[Continued on (page 16.) 
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Oficial Potices.—Continued, 


STALYBRIDGE, HYDE, MOSSLEY AND DUKINFIELD 
TRAMWAYS AND ELECTRICITY BOARD. 


Contracts Nos. 4 and 5. 


HE BOARD are prepared to receive Tenders for the supply, 
delivery, erection and construction of the following :— 


Contract No. 4. 
Section A.—Three 500 xw. Steam-driven  Direct- 
coupled Three-phase Alternators, &. 
Section B.—Three 50 xw. Steam-driven Direct-coupled 
Continuous Ourrent Exoiters, 40. 


Contract No. 5. 
Permanent Way, including Copper Bonding and Con- 
duits for Oables. 


Tenderers are at liberty to tender for any one or all of the 
Sections but not for part of a Section. 

Specifications and Forms of Tender may be obtained from the 
undersigned on making a deposit of One Guinea in respect of each 
contract, which amount will be returned on receipt of a bond fide 
tender. 

Tenders are to be on the prescribed form, accompanied by a 
further deposit of Five Guineas (which amount will be returned 
to those whose tenders are in order but not accepted), together 
with the Specification and General Conditions intact, sealed and 
endorsed Contract No. 4” or Contract No. 5,” as the case 
may be, and delivered to the undersigned on or before Monpay, 
JurY 7th, 1902. 

The Board do not bind themselves to accept the lowest or any 


tender. 
FRANK SCHOFIELD, 
Olerk to the Board, 


Town Hall, 
Stalybridge, 
June 10th, 1902. ins 


BURGH OF FALKIRK. 


ELECTRIC LIGHTING. 


HE CORPORATION are prepared to receive Tenders for the 
supply and erection of the following :— 


No. 4.—Steam, Exhaust, Drain and other Pumps, Feed 
Pump, Tank, &c. 

No. 5.—Balancing Transformers and Motor Generators. 

No. 6.—S8torage Batteries. 

No. 7.—Switchboard and Oonnections. 

No. 8.—Arc Lamps, Incandescent Lamps, and Fittings. 

No. 9.—Cable Work. 

No. 11.—Travelling Crane. 


The Specifications, Plans, &c., can be inspected, and all informa- 
tion obtained, at the offices of Messrs. BURSTALL & MONKHOUSE, 
Consulting Engineers to the Corporation, 14, Old Queen Street, 
Westminster, S. W., where copies of the Specifications with Form 
of Tender, General Conditions of Contract, and Plans, can also be 
obtained on and after the 20th June, 1902, on payment of £2 for 
each Specification, which amount will be returned if a bona fide 
tender is received by the time stated below. Extra copies of the 
Specifications can be obtained at 5s. per copy; this amount will 
not be returned. 

The Corporation do not bind themselves to accept the lowest or 
any tender, and the contractor whose tender is accepted will ba 
required to enter into a formal agreement, under seal, with two 
securities for the due fulfilment of the contract. 

Sealed tenders addressed to me, and endorsed ‘‘ Tender for 
Electric Lighting, Contract No. —,” must be delivered at my 
office at the Municipal Buildings, Falkirk, N.B., not later than 
12 o'clock noon on the 14th Jury, 1902. 


A. BALFOUR GRAY, 
ins Town Merk. во 


For BPO n 
LRACTION а 
S 
« 9 e 
Minimum ^ 
Space 

Sound 
Construction 

° Ọ o 

Doulton & Co. 
Limited — 


EVE RSHED & VIGNOLES, Ltd., 


MAKERS OF ALL KINDS OF 
ELECTRICAL INSTRUMENTS. 
See Advertisement June Gth. ena 


BELLISS & MORCOM LTD 


PATENT SELF LUBRICATING ENGINES 
FOR ELECTRIC LIGHT, POWER OR TRACTION. 


THE 


— 


= / = Л 


WORKS AND 
HEAD OFFICE. 


GATESHEAD. ile |41, FENCHURCH ST EC 


Conduits 


т a For 
2 ma) 


LIGHTING 


е J. 


у , 
oe 


Minimum 
Labour 


Depreciation 
Nil 
UU 7.9 
C Sa Lambeth 
-— | Lown bon S.E. 


——— 
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AND 


LIGHT RAILWAYS EXHIBITION 
See S tand 59 


CHLORIDE ACCUMULATORS 


AND 


Highfield Patent 


REVERSIBLE BOOSTER. 


As used in the following 
Central and Power Stations: 


BIRKENHEAD CORPORATION. 

BURNLEY 

STAFFORD 

ST. HELENS (2) 

CAMBORNE ELECTRIC SUPPLY CO. 

GARSTON AND DISTRICT ELECTRIC SUPPLY CO. 
GATESHEAD ELECTRIC POWER DISTRIBUTION CO. 
MERTHYR TYDFIL ELECTRIC TRACTION CO. 
BUENOS AYRES AND GREAT SOUTHERN RAILWAY. 
CITY AND SOUTH LONDON RAILWAY (4). 
BLACKPOOL AND FLEETWOOD TRAM CO. 
PILKINGTON BROS., ST. HELENS, &c., &c 


si ^i 


FOR FULL PARTICULARS APPLY TO 


The Chloride Electrical A 


A Storage Company, Ltd., 


— JA CLIFTON JUNCTION, 
39, VICTORIA STREET, S.W. Near M ANCHE STE R. 
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THE UNIVERSAL ELECTRICAL DIRECTOR! 


(J. A. BERL УВ). 


POST FREE IN 
Great Britain - - - Price 10s. 


British Colonies - ,, 12s. 
Other Countries - „ 13s 
LONDON 


Н. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, Е.С. 


№ iw 17, 1901, | TEL andi REVIEW SUPPLENTE. 
“RANSOMES, SIMS ё JEFFERIES, 


. ALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALLATIONS, 


my HIGH: SPEED ENGINES 


With Throttle r Patent Automatic “Shaft” Governor 


ENGINES AND DYNAMOS COMBINED AND TESTED. 
ORWELL WORKS, IPSWICH. 


9, GRACECHURCH STREET, LONDON, E.C. 


“HEWITT & RHODES’ PATENT 


PNEUMATIC SLIPPER BRAKE, 


THE BRAKE AS APPLIED TO BRILL MAXIMUM TRACTION TRUCK AT OLDHAM. 


FOX PARTICULARS APPLY TO THE SOLE LICENSEES: 


ESTLER BROTHERS, 


Telegraphic Address 29, Laurence P ountney Lane, Telephone No. : 
om Cannon Street, LONDON, EC. 


OTIS ELEVATORS 
ELECTRIC, HYDRAUL IC, &c., &c., 
OFFICE BUILDINGS, WAREHOUSES, PRIVATE RESIDENCES, 


OTIS ELEVATOR CO., Ltd., 


4, Queen Victoria Street, London, E.C. 
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ONE OF THE 


( INSULATING 
VARNISHES. 


The Ideal Insulating Compound for Electric Rallway Motor and Field Coils should [1053658 :— 


Good Insulating Properties. 
Permanent Plasticity. 


Ability to withstand protracted periods of high temperature without injury. 
Absolute Imperviousness to moisture. 


«RADE MARK 


VOLT Al Ae 


POSSESSES THESE NECESSARY QUALIFICATIONS. 


Armature Coils insulated with this compound resist the destructive action of vibration 
and excessive heat. 


Keep out moisture by painting armatures with VOL'TALAC when motors are run into 
the shops for inspection, and note the decrease in your repair bills. 


IT IS NOT NECESSARY TO STOVE VOLTALAC, 


it air dries to handle in two hours. 
Don't you believe it will be to your interest to make a practical test of this compound Р 


WRITE FOR PARTICULARS. 


MANUFACTURED BY 


STANDARD VARNISH WORKS, 


NEW YORK. LONDON, CHICAGO. 


23, BILLITER ST. Е.С. 
Selling Agents for England :— 


— 0m À 


PINCHIN, JOHNSON & CO., Ltd., 
Pinchin’s Wharf, Ratcliff, LONDON, E. 


PROCTOR’S New PATENT SHOVEL STOKER. 


PER CENT. OF THE ORDERS received are from 
old Customers. 


20°/, more duty. . 10 to 15% in economy. 


FAR APPLIAN AMER ANAM Т ТЫЫТАН 


The following 


ELECTRIC LIGHTING STATIONS 


have been fitted with this Mechanical Stoker and Bars, and repeat 
orde:s given in nearly every case: 


THE NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO., Ltd. THE MORECAMBE WINTER GARDENS CO. THE SWINDON ELECTRICITY WORKS. 
THE BIRMINGHAM ELECTRIC SUPPLY CO., itd. ТКЕ CANTERBURY CORPORATION. THE BATLEY ELECTRICITY WORKS. 
THE BURNLEY CORPORATION ELECTRICITY WORKS. THE GLOUCESTER ELECTRICITY WORKS. THE BOURNEMOUTH ELECTRICITY WORKS. 
THE HALIFAX CORPORATION. THE BELFAST ELECTRICITY WORKS. THE MANSFIELD ELECTRICITY WORKS. 
THE BLACKBURN CORPO ZATION. THE TYNEMOUTH ELECTRICITY WORKS. THE NELSON ELECTR CITY WORKS. 
THE NEWPORT CORPORATION. THE CREWE ELECTRICITY WORKS. THE COLNE ELECTRICITY WORKS. 
THE COVENTRY CORPORATION. THE ROCHDALE ELECTRICITY WORKS. CT IDANUL 
THE HUDOERSFIELD CORPORATION ELECTRICITY WORKS. THE N.E. RAILWAY COMPANY, YORK. HAMMERTON ST, IRONWORKS, BURNLEY. 
—— —— — — — 


se. 


SCHIFF & CO.'S 


Arc Lamp Carbons for OPEM and ENCLOSED Typos By 


Aro Aoknowledged to be among tho Best in the Market 


LI 


MARK. ТЕШЕТ. 


The G quality is made for а 
consumption of from i in. to 1 in. 
per peir per hour, and our W and 
A Alternating and Enclosed Arc 
Lamp Carbons are not surpassed 
for light and absence of ash. 


—— MN е ур The "SHIP" Carbons take 
rete айр, L^ юкка E а less number of Watts per 
candle-power without diminu- 
tion of the Arc than those of 
other makers. 


id M 
* AT 
2:0 TE 
Š 


— 1 Fr 
& а Р - - Ei | pp 
E SC gs el 
ATL J aa ИТҮ!!! |} d 
ho CEST p be 


FOR PRICES APPLY TO- 


DE GRELLE, HOUDRET & GO., зо, tonnow watt, ionnon. E. o. 


Bole Agents for Sohiff & Co.’s „hip“ Carbons. 
Telephone: London Wall 1868. Telegraphio Address: “ DzGRELLE, Loxpox." 


АКО LIGHTING. 


Кессе сы — . EERIC S RESI I TTT FIT ITE 


Telephone: Telegrams: 
Ne. 5075, y | K ' Braallk,” 
Bank. 
B g Londor, 


217 & 218, UPPER THAMES STREET, 
And Old Swran Lane, E. c. 


Branches at 115, Bath Street, Glasgow ; 30, Pitt Street, Sydney, И. 3. И, 


specialities fer Indeer Lighting, 


Suitable for Shops, Restaurants, Hotels, Mansions, &c., &c. 


Arc Lamps, Search = All remuiramente sulted, 
Lights, Projectors, i 


For Military, Marine, 
Theatrical Photogra- 
phic, Medical and 

other purposes. 


Ask for Latest and up-to» 
date Price Lists of Are 
Lamps, &c, for ail pure 
poses, Free to the Trade 
Only, on application. 


AS SUPPLIED TO 


MEXBOROUGH. 
DEVONPORT. 
LEVENSULME. 
DARTFORD. 
WYNYARD PARK. 
ESCRICK PARK дс. 


Ashmore, бизи, ман ё Co., Ltd., FLAME LAMP, i 
STOOKTON-ON-TEES, Now Pattern FLAME ARC LAMPS Now Roady, 


LARGE STOCKS IN LONDON AND GLASGOW 


A. & W. DALGLISH, 


WEST OF SCOTLAND BOILER WORKS, | . 
POLLOKSHAWS, GLAS W. У 


———— . q — — 


CC 
"IUD 


HIGH-CLASS top 


DRY-BACK BOILERS MER. 


FOR THE ELEOTRICAL TRADE 
Made by 


The most improved machinery. 
ALSO 


MARINE, LOGO. & MULTITUBULAB BOILERS. 


Telegraphio Address :—'* EvaronaTE," POLLOKSIIAWB8, 
INQUIRIES SOLICITED 


ae E 
„„.“ 


XXII 142 | TER ELECTRICAL GEVIER SUPPLENENT. [June 27, 1901. 


BOUND CATALOGUE. 


IF YOU HAVE NOT HAD A COPY 


WRITE FOR ONE 


(EROLOSINO TRADE OARD) 


BEFORE THE ISSUE IS EXHAUSTED, 


THE GENERAL ELECTRIC CO. (1900). Ltd., 


Hoad oos aree 67 69, 71, 88, & 82, Queen Vieterla Street, LONDON, E.C. 


Telegrams :— ELECTRICITY LONDON. Telephone Nos. :—887, 912, 917, 919 and 941 BANh. 


a Ж: ze E , 1 
оо 
i 5 56, Barwick Street, BIRMINGHAM. E 
BRANCHES: 4 6, Clayton St East, NEWCASTLE- WORKS : 4 Sherlock Street, BIRMINGHAM. 
16, St, Andrew Street, DUBLIN. Brook Green, HAMMERSMITH , -: m 
East Wharf. St. Mary St, CARDIFF. Union Street, SOUTHWARK. 


Agents for the Commonwealth of Australia, and Now Zealand: LAWRENCE & HANSON, 3, Wynyard St, SYDNEY, & 187, Queen St., MELBOUGEE 


——— — Ü E- hb 


jue 27, (908) 


Tis) XIN 


PATENT 


SELF-BINDERS 


THE 'ELECTRICAL REVIEW." 


Tuis Self- Binder, or Reading Case, is intended to hold ELECTRICAL 
Биувув of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the back 
being widened or contracted by sliding the back cover in or r out 
as desired. 

To be obtained at the ЕгествісАІ, Review Office, 22, Pater- 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Ordara to bə mada payable to H. ALABASTER 


the latter on Chief Office, London. 


“ELECTRICAL REVIEW.” 


CONTENTS: June 20th, 1902, 


Vol. L.) [No. 1981. 

Page 

The Electrolysis of Pipes - 1005 

Cardiff Corporation Tramways che (concluded) 1007 

Our Legal Query Column ss 1009 

Parliamentary ips - dis 1009 

Legal га; si ons 1010 
Correspondence :— 

Edison and other Accumulators for Electric Motor Cars 1012 

Equivalent Sine Curves  ... d 1012 

“ А Scandal which аа Admits " 1012 

À Cable Test .. " жаз 1012 

Reviews 1012 

Business Notes 1013 


The New Electricity Works . the e Metropolitan Borongh of ot | 


Shoreditch (illustrated) 1022 
City Notes ... iis T Я iv ii oo o. 1080 
Traffic Receipts... ive " iis "T sik .. 1084 
Stocks and Shares T , .. 1084 
Share List of Electrical Companies 1035 
Market Quotations isi — 1036 
Institution of Electrical Engineers: — 

Some Notes on Poly phase Machinery (illus.) (concluded) 1037 


Automatic Relay Translation for ощ Submarine Бө 
( Mustrated) (concluded) 
M. Hospitalier's Ondograph (illustrated) (concluded) «s 


The Edison Storage Battery (illustrated) 1041 
New Patents iss T 1044 
Abstracts of Published Bpecifications P 1044 


TRAMWAY VALUATIONS & ARBITRATION. 
WHEATLEY KIRK, PRICE & CO. 


ESTABLISHED 1850), 
ELECTRICAL & MECHANICAL VALUERS, ARBITRATORS, 
AND AUCTIONEERS, 
Gur Average Anaual Valuations Exoed 41, 000,000. 


Periodical Valuations, Stock-takings, and Reports for reciation, Renewals 
&o., in соону with the Aots Е" Dep з i 


Valuations Arbitrations for transfer under local or other powers. Sales 
or Purchases of Entire Undertakings by Private Treaty negotiated. 


40, Watling Street, Queen Victoria St., LONDON, E.O., 
And Albert Chambers, Albert Square, MANCHESTER. 
Telephones :—5077 London; 8918 Central, Manchester. 
Telegrams :—" Indioes, ondon "3 “Indicator, Manchester.” 


Witting Bres., Electrical 
Engineers & Centracters, Ltd. 


ELECTRIC POWER ana 
TRACTION ENGINEERS. 


Head Office: 


49, Cannon St., London, E.C. 


Telegrams ; "WITTIMG, LONDON.”  Telepheno: 5795, Bank. 


SITUATIONS VACANT. 


If letters are not to be delivered to certain firms or individuals (И kaewa), 
instructions te that effest should be sent to the Manager of the Muncruras, 
Rene, whe wil do his best to carry out such instructions. Lettem ef 
applicants eannet in sueb eases be returned to them, nor can the names of 
Advertisers using ^ number or a nom do plame in any way be Giselosed. 


Original Testimonials should never be sont. 


STALYBAIDGE. HYDE, MOSSLEY AND DUKINFIELD TRAMWAYS ANS 
ELECTRICITY BOARD. 


Appointment of Inspectors. 
HE ABOVE BOARD is prepared to receive applications for the 
appointment of abont half-a-dozen Permanent Way Inspec- 
ие also rs for laying eleotrio cable conduits. 
appointments will be temporary, but it is expected that the 
E last for at least nine months. 


Applicants, who must be experienced in the olasses of work 
respectively, to send full башлан, addu d wages required, 
copies (only) of testimonials, to the undersigne 


ALFRED H. GIBBINGS, M. I. E. I., 
Eug iner - in - OMiaf. 
Town Hall, 
Btalybridge, 
June 10th, 1902. +698 


TO ELECTRICAL ENGINEERS. 


HE LONDON COUNTY COUNCIL requires the "mo 
in the Bleotrical Branch of its Tramways Department, of an 
Electrica! Distribution Engineer. He will be required to super- 
intend, under the direction of the Ohief Officer of the Department 
"s a) the Manufacture, Laying and Connecting of Underground 
е &o. ; (b) the erection of Switchgear and Transforming 
реве and Machinery in the Sub-stations ; and to be respon- 
si the proper working and maintenanoe of the Eleotrical 
Distribution System, including the Sub-stations, but exclusive of 
the Power Stations and the Rolling Stock. 
The Balary attached to the appointment will be £350 a year, and 


the gentleman appointed will be required to give his whole time to 
the duties of his office, and to conform to the Counoil's tions 
in res to the Su nnuation and Provident Fund, in the 


benefits of which he will participate. 

Forms, on which application for the appointment is to be made, 
сап be obtained from the Olerk of the Oouncil, Spring Gardens, 
S. W., and the latest time for receiving applications is 10 o’clook 
a.m. on Monday, 14th July, 1902. 

Personal canvassing of the members of the Council is strictly 


prohibited. 
9. L. GOMME, 
Olerh of the Counoil. 
County Hall, Spring Gardens, В. W. 


June 25th, 1902. 6066 
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SITUATIONS VACANT.—Ceontinusd. 


BOROUGH OP BARROW-IN-FURNESS. 


ANTBD, Improver to aesist in testing department and 
general work in generating station. Applicants must have 
bad a theoretical at technical college.—Applications, 


endorsed ‘‘ Improver,” and stating age, e noe (theoretical and 
ractical) and required, to be addressed to Н. В. Вовивтт, 
Borongh Electrical Engineer, Barrow-in-Furness. nee? 


BOROUGH OF SWINDON. 
Appointment of Blectrical Bsgineer and Tramways Manager. 


HE CORPORATION OF SWINDON invite applications from 
properly esl рио for pr t cf Electrical Engineer 


and Tramwe anager at a salary of annum. 

The діа јута station is now in course of erection, and all the 
contracta for plant are let. The person appointed will be required 
to take up his duties about the beginning of October next. 


The on have obtained a Provisional Order e 
them to construct and work Tramways, and the pen appoin 


will be required to su the laying of the Permanent Way, 
and the Overhead Iquipment, and afterwards to act as Tramways 
Further may be obtained on application to the 


und 
Ca nvassing in any form will be deemed to be a disqualification. 
Applications, stating and experience, endorsed ‘‘ Electrical 
Engineer,” 5 not more than three testimonials, to 
reach the unde not later than Wednesday, the 9th July 


(By Order), 
ROBT. HILTON, 


Town Olerk. 


Swindon, Wilts., 
June 28rd, 1002. 5065 


4 


EDINBURGH CORPORATION ELECTRIC LIGHTING. 


HE MAGISTRATES and OOUNOIL invite opp anons for 
the post of Assistant to the Superintendent 
Candidates must state their а Даи previous experience, and 


THOMAS HUNTER, W. 8. 
Tewn Olerk. 


City ener Ndinburgh, 
Oth, 1902. 6068 


Where Advertisements are to be answered к & given number, letter, or 
cations for names and 


Cheap prepaid та ee are inserted un 


Se ee ва the rate ef 
One Penny ord (minimum ls). Three Conseoutive Insertions for the 
prioe of two. 


Boy Number and ELEOTRICAL Review address count as seven words. 


OMMBRBOIAL Engineer, experienced in light and power instal- 

lations for London sales office: capable of corresponding, 
estimating, or advising installers and users. Fullest details in 
pia s confidence.—7963, BrsorRiCAL Вит, 4, Ladgate Hill, 
пе 


P wanted, accustomed to general engineering 
and dynamo construction. Applicants to state previous 
experience and s required. — Address, 7862, NrimsorRicAL 
Bsview, 4, Ludgate Hill, London. Tora 


RAUGHTSMAN wanted in London electrical firm. State 
experience, age and wages at last situation, aud whether 

at present disen . Oommencing salary, 30s. weekly. 
Address, ''Box D.," Tayler's Advertisement Offices, 154, Fieet 
Btreet, B. O. 0063 


РШ. : (seme 11, 90. 


SITUATIONS VACANT.— Continued. 


BTIMATING Olerk for electric cable works, with some know- 
fl, Lenden- of the work. 8006, ELECTRICAL Ravizw, 4, Ladgate 
05 


аа also 

tools, repetition wor ag n an 5 knowledge of pieoe- 

rating 8 misi man; má ашыу requie. 800, — 

8 ue an required.— CAL 
é, Ludgate Hill, Lenden. 0 


al ' 


MS Laying.. —Oable Som peor has а vacancy for an electrical 
electrical 


: engineer : а € in laying = and 
mains, competen en charge ; th experience 
tramway т preferred. — Write (in 2. 4209 0 stating experi- 
ence, salary required, ‘‘ sâ eacon's, 1 
Leadentrall Street, I. O. " si 


JUPIL.—Vacanoy for Pupil in large northern криз 
1 electricity works. Further extensions coming Good 
chance for appointment later. Premium £50. Appi 7031, = 
TRIOAL ERVIEW, 4, Hill, London. 


WE for Pupils in the electric 
high class West End bouse, where 
advancement. Premium £100 for smart 


department of 
is good E 
youths. P 
7901, ELBOTRICAL Вт, 4, Ludgate Hill, T 


ACANOY for Apprentice with an old-established firm of elec. 
trical engineers. Premium ore —Apply 8055, Erse. 
TRicaL Ravizw, 4, Ludgate Hill, Lon ones 


Me — Junior Dranghteman for Bleotrical Works in 

London. Must be experienced in switch gear, Баа 
ments, and accessories. ——Арріу, stating salary, 8066, ELECTRICAL 
Bzvisw, 4, Ludgate Hill, London. ош 


tent Foreman to ыан erection of 
isolated ons.—State ago, n re- 
quired, to 8067, ELzCTRICAL RV, 4, Ludgate (Il, London. er 


ANTED.—Two competent Dra 

engineering training, and have know! edge of dynamo 

work.—Apply stating experience, &o., to Tus SUNDERLAND Fores 
лир BNcixzzRING Oo., LTD., Sunderland. poss 


ANTED.—Youth for electrician's office, able to travel, 
London district. Shorthand and writer preferred. 

State salary required.— Box 7978, BrzcfAICAL uw, é, Ludgate 
Hill, London. юз 


ORKS 6 active and accustomed 
to control men ; experienced in electro-chemistry preferred. 
Only capable and practical men need apply.— Write, stating , 
experience, and required, in confidence to ''Z. P. 
c/o Willings, Piocadilly, London. wit 


SITUATIONS WAMTED. 


nom de plume at 
7. ше өп — ns 
sap тераа Аб ertisemen un heading rate 
Mis pepe per word (minimum 1s.) Three Consecutive Insertions for the 
oe of two. 


Box N umber and miner scar Ravızw eddress count as seven words. 


A DVERTISER (34) desires permenent eituation with large 

wiring contractors in Yorkshire; 7 years’ practical experi- 
ence in lig light, bells, telephones, motors. Good references as to 
character and ары Wages 8jd.—Box 7907, BLmscTRICAL 
Brvizw, é, Ludgate Hill, London. wer 


(Continued en nest pego.) 


De 
N № 1 Wt 
Ww 


Nay 
= SITUATIONS WANTED.— Continued. 
A 
44, 4 DVERTISER (82), six years’ ence in design and oon- 
ma` struction of electrio motors, , seeks position of trust; 
| „ used to control of men and latest shop practice.— 8000, HLECTRICAL 
ern, 4, Ladgate Hill, London. 6000 
. 
MP S DVERTISBR requires re-engagement as Meter Reader 
1 A thorougbly used to all kinds of eleotrio meters. Five years’ 
ug experience. Highest references.—8021, ELECTRICAL REVIEW, 4, 
3 Ludgate Hill, London. eoal 
1 
LHOTRIO E (24), married, desires engagement; 
11. winding, „ fitting, and turning.— 8020, ELECTRICAL 
7. кув, 4, Ludgate Hill, London. 850 
(07 LEOTRICAL Engineer (26), A. I. I. I., desires re-engagement. 
1. * 10 years' рео їп „ college, testing, lighting, 
rds tramway, and cable laying work. capital would invest in 
-5 well established firm.—8008, MLROTRICAL Buvisw, 4, Ludgate Hill, 
> London. 9008 
LEOTRIOAL Engineer and Plant Attendant, six ’ prao- 
67 E tical experience іп America.—Gentleman (agod à) requires 
onde employment in B. Africe, Berpt or the Oolonies. Wil! put money 
ias in business if necessary.—Apply, ''D.," Loughlinsborm House, 
баш Co. Dublin. . тс 
ta r 
3 LEOTRICAL Engineer (88) desires Appointment; thorough 
nido ds commercial and technical experience; lighting, r, 
transmission, motor and installation work; strict r.— 
4 EEA RIC, 18, Houghton Terrace, Blandford Road, Beckenham. 
8067 
& < 
ya- 
ze LEOTRIOAL Engineer, with six years’ practical noe, 
diploma from first-class technical rie у in у, 
comman five languages, now employed by firm of electrical 
p £x engineers in England, wants situation either at home or in 
rex * colonies ; would also go abroad if oonditions sufficiently tempting. 
FAL First-rate references and testimonials.—7965 ELBOTRICAL RV, 
ч 4, Ludgate Hill, London. э 
А S LEOTRICIAN (33), certificates first-clasr, both practical and 
11 theory, desires situation. Used to high speed engines and 
d os, aro lamps, &c. —Apply, ErzcTRICIAN, c/o G. Harrison, 
ewsagent. Conisboro'. 1906 
4,2 be oP MEA eS 
De LEOTRICIAN, used to aro lampe, installation of plant, gas or 
e steam engines, 121 years last оро menti total abstainer. 
A. Jonzs, 26, Northern Road, Plaistow, Е. таз 
gi С EHE | HOS Е 
m LNOTRICIAN seeks engagement; 20 years’ varied experience 
dem E in and running ре light and 3 
tions, also office work and testing. Used to large ting 
-— andjthe Ward-Leonard, and other systems. Knowledge of noh 
and German.— Warp, 17, Nigel Road, Peckham Bye, В.Е. ens 
p ANDY-MAN (83) desires situation, charge of private electrio 
light plant; thorough knowledge of and oil engines, 
Gynamos and accumulators, also knowledge of steam engines, able | 
— - to do any jobbing work to fill up time. Good references. Apply 
Н. Оьнмвитв, 78, Swinbrook Road, North Kensington, London. оз 
< А 
d ꝗ40HINI Shop Manager, having just finished 10 years with 
e Ediswan, desires engagement, home or abroad. Well up 
d in all kind of repetition work, estimating and tool making. 
/ Advertiser spesks English, French and German. — J. MULLER, 
di 187, Nagshead Road, Ponder's End. yeas 
— 
HOHANIOAL and Electrical Engineer (84), Board of Trade 
certificate ; long experience construction and maintenance, 
high-tension, three-phase power and lighting plants; good or- 
niser, energetic, and thoroughly practical, desires position as 
tant to consulting engineer. Ob of installation or 
operating, or would entertain А „ BLEOTRICAL 
» d Ravızw, 4, Ludgate Hill, London. 00 
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SITUATIONS WANTED.—Continusd. 


8 Belesman (20), seeks re- ent; thorough general 
knowledge, good connectiun, hest references. — 7780, 
BrnscTRICAL RWI, 4, Ludgate Hill, London. 7790 


ANTED.—Seoretary, F. I. S., Accountant or Commercial 
manager. Advertiser, over 20 years’ actual experience 
with most successful me. 
ed to control steff, 
experienced in company law, well up in works costs and modern 
organisation. First-class references.— Address 8031, Итлотв1олт, 
Buvizw, é, Ludgate Hill, London. вові 


— M wõ— —À— € — e e a a = — I — — — 


IREMAN seeks engagement. —W. Rosinson, 43, Baron 
Road, Oanning Town, E. 7992 


IBEMAN ; casing, conduit, bells, telephones, 
references.— EH LzcTRICIAN, 64, Rosebury Road, Fulham. sors 


IREMAN wants work (good).—PuiLrLPor, 8, Bamieh Villas, 
Langroyd Road, Tooting. 8000 


OUNG Nnginee: (А.М.1.И.К.) seeks berth in a small con- 
sulting or contracting business. Could invest a few 
hundreds.—7884, ELECTRICAL Ravimw, 4, Ludgate Hill, London. 


7884 


у Мап (20) wants job as Wireman’s Mate.—‘‘ А. P.,“ 
174, Prince of Wales Road, Oamden Town. my 


OUNG Man (24) desires situation as Wireman’s Assistent ; 
experienced. — L.,“ Lisburne House, Lisburne Road, 


Hampstead. 1900 
PARTNERSHIPS. 

Where Advertisements are to be answered to а given number, letter, of 

nom de plume ab the Exzcuntcat Review Office, for names and 

— — this heading at the rate of 

ari re Word (minimum 1&.) Three Consecutive fer the 


expenses; strict investigation.—Apply 7908, BrzorRicAL Beview, 
4, Ludgate Hill, London. 1008 


ARTNERSHIP. — Engineer, 14 years’ varied experience, 
special inti traction, desires employment with oon- 
sulting, civil or el cal engineer, about to take up such work, 
with view to j 7804, ErzcTRICAL Внуки, 
Londo Ф 964 


AGENCIES. 


Where Advertisements are to be answered to & given number, letter, or 
nom de plume at the ELECTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Adve.tisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.), Three Consecutive Insertions for the 
price of two. 

Box Number and ЕгвотвісАІ, Бетін address count as seven words. 


A FIRM of electrical e in British Guiana desires to 
represent a good English firm.— Address, 7904, HLECTRICAL 
Review, 4, Ludgate Hill, London. 7904 


FIRM of manufacturing electrical engineers, partly engaged 

in electric lighting and power i ation work, require to 
MAN NONI NITE RE EE d Lote HUE 
—Apply, 8068, BrzorRICAL RW, 4, Ludgate à 

dis йаш. 8068 


GENTS wanted for switch and fuse boards.—Reply, 7990, 
Hiectricat Review, 4, Ludgate Hill, London. 7990 


(Continued on nest page.) 
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AGENCIES .— Continued. 


GENCY.—Firm of engineers and electrical contractors in the 

North of England. with good connection, are desirous of 
obtaining Agency for а first-class speciality.— Reply, 7890, Erec- 
TRICAL Ветви, 4, Ludgate Hill, London. 7800 


FOR SALE. 


OR Sale about the end of June, Electrio Machinery Plant, 
40., as follows :— 
Two Crossley's Otto“ Engines 16 nominal u. 7., with slide 
Е gas begs, &o., com- 
of at onoe). 
Two Rectangular Steel Tanks, 10 6" x 7’ 4° x &, capacity of 


over 1400 gallons each. 
One new Blectrio Construction Company’s Compound Dynamo 
revolutions, 9” pulley 10° 


315 to 380 volts 160 goa 
face, with slide rails, toh, shunt resistance, &o., com- 


lete. 

Two Morley. 9 Dynamos, 230 volts 85 ampe., 1050 
revolutions, 10” pulley 9° face, with slide raile, shunt 
resistance, &c., complete. 

Two Smith's Patent Screw-split Pulleys, 42" x 93” x 8”. 

One  , „ 34° x li" x = 

One 99 92 э » 45" x 8 x 8. 

Two 10 ft. lengths 8" steel Shafting. 

Bix A Bwivelling Hangers for above 8° shafting. 

Two 29" x 10%” Oast-iron rp ies Р 

One Ridge-Ha 18" x 6" Friction Olutoh. 

Quantity of 9", 8", 40., Reddaway's Саше! Hair Belting. 

Quantity of Gas, Water and Exhaust Piping. 

À battery of 110 Pritchett & Gold's new type Cells, 27 plates, 
in glass cells, with insulators, &o.; condition good as 


new. 
—Oan be seen by appointment at Messrs. Jonzs Baos., Oakwood 
Court, Addison Road, Kensington, W. 706 
Where Advertisements are io be answered to a number, letter, or 
nom de plume at the ELECTRICAL Revisw Office, applications for names and 
addresses of the Advertisers will Mod c — 
Cheap Pre Advertisements are this heading at the rate of 


Вох Number and Exszoraicat Ruvisw addresscount as seven words. 


YNAMO, shunt wound, 125 volta 23 amperes, slide rails, only 
D used three months.—BaxTz& & ЇМРЕҮ, Dudley Street, 
Birmingham. 6028 


LEOTBIC Installation, ready for delivery, consisting of 
Mather & Platt EUR MA Dynamo, 250 volta and 1400 
amperes at 105 revs., and Galloway 600 н.р. Vertical Engine, 
cylinders, 18 in. and 34 in.; stroke, 86 in., Corliss valves.—For full 
particulars and price apply GaLiowars Limirep, Manchester. 677, 


ОВ 8ale.—T wo 70-xw. shunt wound, multipolar Dynamos, 210 
volts, in good order, by J. P. Hall & Co., can be seen 
working; also spare Armature for same; also three Link Belts, 
18“ wide; also one perfectly new Brown-Boveri 14-4 P. shunt 
wound Multipoler Motor, 220 volts; also one Pieper, 27. . P. 
shunt wound Multipolar Motor, 220 volts, in perfect condition, 
very little used.— Further particulars on application to WARREN 
Ввлттів & Oo., Lro., Middlesbrough. e 


OR Sale, cheap, a number of Johnson & Phillips Ark 
lamps. Oan be inspected by appointment. — Address, 7999, 
ELECTRICAL Bevisw, 4, Ludgate Hill, London. т009 


ОВ Sale or Hire, high elass dynamos, motors, alternators, 
cable and аго lampe.—Pzacr HoppLzstON & Co., 72, Fins- 
bury Pavement, B.C. ne 


OR Sale by desire of the Debenture Holder.—An electrical 
manufacturing and accessory business, situated near the 
City. Principals or their solicitors only treated with. — 7856, 
ErzcTRICAL Revirw, 4, Ludgate Hill, London. 7856 


OR Bale, as а going concern, wire covering and magnet 
winding Business, with all patent rights, plant, stock-in- 
trade, &0.—Address, VARLEY MAGNET Company, initan, Lodge 
Lane, Derby. 1661 


FOR SALE.—Continued. 


OR Sale.— Three Searchlights, nearly new. — ELEOTBICIAN, 
Elder, Dempster & Co., Avonmouth Dock, Bristol. Toni 


OR Sale.— Nearly new electric lighting plant. comprising 

20 brake horse-power gas engine, dynamo, 200 volts 60 
amperes, switchboard, belting, water-tapks, piping, &о., complete. 
—Apply, SzcRzTARY, Northgate Mansions, Ltd., Gloucester. тр 


8 Projector, 24. in., for Sale.— Marin, Ooventry 
Street, Kidderminster. ` 005 


HE Lease, Goodwill, Plant with Fittings of an electrician’s 
business to be sold. A bargain; good opening.—Apply, 
па Rosson & PrRRIN, Auctioneers, 89, Stroud Green 
oad. 7916 


——————— — — —-—ᷣ—¼ 


HREE Electric Phaetons and two Electrio Vans, fitted Lundell 
motors, cheap for immediate sale; also four 8 н.р, Motors, 

by Crompton.— Repository, 46, Broadway, Walham Green, London. 
а — ата 600: 


p Langdon-Davies Motor, alternating current, 100 volta, 50 

periodicities, complete with resistance and switch, néarly 

new. £11 or offer.—WaArLLACE, Engineer, London Road, Oroydon. 
- 84 


: ARTICLES WANTED. 


Where Advertisements are to be answered to a given number, letter, or 
mom de plume at the ELECTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.) Three Consecutive Insertions for the 
price of two. 

Box Number and ELEOTRICAL Review address count as seven words. 


LATINUM, in any form and quantity, 1 at highest 
prices by DzRBY & Oo., 44, Clerkenwell Road, London. sn 


ANTED.—Electrió Lamp Tops and Scrap Platinum.—Bpzr 
AND Oo., 20, Ludgate Hill, London. T» 


ANTED, Alternating Current Motors, shunt wound, enclosed, 
about 1/6 or 1/8 H. ., 600 to 800 revs. Various v 
and cycles. —Apply by letter, stating full particulars, to 76, Church 
Btreet, Blackpool. теё 


ANTED.—13C0 yards 7/16 S. W. G. single armoured cable in 

two equal lengths, suitable for 5CO volts, armouring not 

less than 12 8.W.G., braided and served. Particulars and lowest 

price to Mesars. Тнк МАрЕтЕҮ Coat AND Iron Co., Lro., Madeley 
and Leycett Collieries, Madeley, near Newcastle, Staffs. 7909 


MISCELLANEOUS. 


Where Advertisements are to be answered to & given number, letter, er 
nom de plume at the ELECTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertiseinents are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.) Three Consecutive Insertions for the 
price of two. 

Box Number and ELECTRICAL Review address count as seven words. . 


1 CHARGING.—C. H. Oathoart & Oo., ha vi 
plant specially adapted for this purpose, charge cells of 
sizes promptly, thoroughly and cheaply. Terms on application. 
Accumnlators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, B.C. 
(Telephone No. 266, Holborn). | 3388 


PBTEIN Acoumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. О. Roorsa 
AXD Co., Electrical Engineers, Stafford. a 


VERSHED Ohmmeter for hire, 2s. 6d. per day. — West- 
minster Electrical Testing Laboratories, 14, Great Smith 
Street, Westminster. Я га 


OW to become an Electrical Engineer.—Bee al series 

of articles commencing in July lat issue of The Model 
Engineer. Of all Newsagenta 2d., or post free 3d. from DAWBARN 
AND WARD, Lro., 62, Farringdon Avenue, London, Ж.О. €031 


; (Continued én посі pagó.) 
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EARCHLIGHTS for sale or loan. — Јонивон & PuILLIPS, 


Victoria Works, Chariton, Kent. юн 
IRIS and CABLES for the CORONATION.—All sizes, every 
desoription, large stocks, immediate delivery. Low pues 
for pee stock. Samples and prices on application, with full 
as to sizes required. Send trade references with 
5 to save delay. —А. Н. Номт, 116—117, Gannon . 
London, Е.С. 


IMPORTANT 


GRAHAM, MORTON: 


Ltd., 
we. LEEDS. 
MAKERS 


Conveying Plants. 


We have just completed one large eontract for our 
labour-saving appliances value £120,000, and we are 
now erecting another value £112,000. 


THE ELECTRICAL REVIEW. 


CHEAP 


PREPAID van | 


(Latest time for receiving 2 p.m. Thursdays). 


Relating to Situations Vacant, Situations Wanted, 
Businesses Wanted, Businesses for Sale 
Patents for Sale, Specific Articles of any 
kind Wanted, or for Sale or Exchange, are 
inserted at the rate of ONE PENNY Per 
Word (minimum 18.). 


Box Number and “ Electrical Review " Address 
Count as Seven Words. 
THREE CONSEOUTIVE INSERTIONS FOR 
THE PRICE OF TWO. 


%% This Seale does not apply to Trade Advertisements, terms for 
which can be had on Application to 4, Ludgate Hill, 
London, E.C. 


DISPLAYED ADVERTISEMENTS. 


Advertisers wil] please note that NEW COPY and 
ALTERATIONS TQ EXISTING — ADVERTISEMENTS 
should reach here NOT LATER THAN MONDAY 
MORNING. 


he Blectrical Review,'' is the recognised medium 
of the Blectrical Trades, 


AND RAS 


BY FAR THE LARGEST CIRCULATION 


OF ANY ELECTRIGAL INDUSTRIAL PAPER IN GREAT BRITAIN. 


FFP 
THE ELECTRICAL REVIEW SUPPLEMENT. 


ra] XXVII 


ROSS COURTNEY ta 


Ashbrook Road, 


De | 
TERMINALS, 


STAMPINGS, 
SMALL TURNED PARTS, &c. 


PRESS TOOLS MADE FOR SPECIAL JOBS. 


Qeofationse on receipt ef requirsmentsa. 


Mr. J. G. LORRAIN, M. LB. B. M. LM. E. ёе. 
Fellow of the Chartered Institute of Patent Agente. 

Norfolk House, Norfolk t., London, W.C. 

"PATENTEE'S HANDBOOK.” Post Free on Application. 118 


THE STIRLING BOILER CO., Ltd. 
2, ST. ANOREW SQUARE, EDINBURGH. 
See liiustrated Advertisement last week. 


Зара! Doulton A lotteries. 


PLUMBAGO (GRUCIBLES 


— Fo Melting 


Brass, Copper, 
Malleable Iron, 

Steel, Antimony, 

Gold, Silver, &c. 


Depéts: 
LIVERPOOL, MANCHESTER, 
BIRM' NGHAM, 
$t. HELENS, Lanes., & PARIS. 


DOULTON & CO., Limited, 


LAMBETH, LONDON, S.E. 


GENERATORS, 
| MOTORS, 


Telegrams: " Drehstrom,“ 


Telephene 
96022 Gerrard. 
Be Mire ia last leone, page 20. 


INSTRUMENTS AND PLANT TESTED. 


THE ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION. 


(Preprietors : The Syndicate of Electrical Engineers, Ltd.), 
| ESTABLISHED 1889, 
FARADAY H OUSE, 


8 & 10, CHARING CROSS ROAD, LONDON, W. O. 
Telephone No. 5048, Gerrard. Telegraphic Address : “ Standardizing, London." 


Standardizes and Tests Electrical Instruments. 

Inspects and Certifies every kind of Electrical Plant and Materials. 

Investigates and Reports проп Electrical Inventions 

Inspects In tallations of Electric Wires and Plant on behalf of Architects, 
Householders, Manufacturers, Supply Companies, Fire Offices, 

Lets Private Experimenting Rooms, and offers every 1 with skilled 
assistance when desired, to Experimenters in Electrical Soien 


A Scale of Fees will be sent on application to the 3 


ELECTRICAL REVIEW. 


DI AND CASES.—Subscribers and others can have 

their half-yearly numbers bound handsomely in Black Cloth 
at the rate of 4s. per volume. Cases for binding are also supplied 
at 2s. 6d. each.—4, Ludgate Hill, London. 
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TRAMWAYS AND LIGHT RAILWAYS 
wt EXHIBITION œ 


(Certified by the Board of Trade as an Itternational Bx hibition.) 


TO BE HELD AT THE 


ROYAL AGRICULTURAL HALL, 


ISLINGTON, LONDON, N, 
FROM 


TUESDAY, JULY Ist, to SATURDAY, JULY 12th, 1902. 


PATRONAGE. 


The Second International Tramways and Light Railways Exhibition is 
promoted by THE TRAMWAY AND RAILWAY WORLD," under dis- 
tinguished patronage, including: The Lord Mayors of Birmingham, Dublin, 
Leeds, Liverpool, Manchester, Sheffield, The Lord Provosts of Edinburgh 
and Glasgow, The Chairman of the London County Council, The Mayors of 
other Principal Towns, The Chairmen of the Principal Corporation Tramway 
Committees and Tramway Companies, and the Tramways and Light Rail- 


ways Association. | 
OPENING. 


The Exhibition will. be formally opened for private view only at noon on Monday, June 30th, 
by the Right Hon. Gerald Balfour, President of the Board of Trade. 


The Exhibition will be opened to the Public at 10 a.m. on Tuesday, July Ist, 
and wili be open daily from 10 a.m. until Saturday, July 12th. 


DEPUTATIONS FROM CORPORATION TRAMWAY DEPARTMENTS. 


A number of Town Councils have appointed delegates to visit the Exhibition officially, and to report the results | 


of their observations. 
EXHIBITS. 


The exhibits will include a complete. Tramway Power Station, with electric cars in operation. Numerous types of 
Electric Cars. Specimens of Conduit Systems, 


A Section of a Surface Contact Electric Traction System. 


Various Electrical and other Apparatus in Motion, and, in brief, Examples of all appliances required in the 
Electrical Equipment of Tramways and Railways on various systems. 


It is believed that no Exhibition of Tramway Apparatus has ever approached in completeness the collection that will be 
displayed by more than 175 Exhibitors at the Agricultural Hall. 


CATALOGUE OF THE EXHIBITION. 


A comprehensive Catalogue of the Exhibition is now in preparation, and will be ready on the day of the formal 
opening. It will contain succinct descriptions of all exhibits, pages for visitors’ notes, and a carefully compiled 
classification of exhibits, enabling visitors to ascertain at a glance where any particular kind of apparatus or material 
is shown. 


ROYAL HORSE GUARDS BAND (BLUES) 


Conductor, Lieutenant CHARLES GODFREY, R.A.Mus., B.M. 
| July 1st, 8rd and 4th, 8 to 5.80 p.m. i 


ONE SHILLING. 


ADMISSION 
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REPARE FOR MOTORS anD AXLES or E 


WILLIAM McGEOCH & CO. 


WARWICK WORKS, COVENTRY ROAD, BIRMINGHAM, 


MANUFACTURING ELECTRICAL 


MAKERS OF THE HIGHEST CLASS OF ELECTRIC FITTINGS. 
ELECTRIC FITTINGS FOR SHIPS A SPECIALITY. 


LICENSEES AND MAKERS OF 


WiLson's PATENT MOTOR STARTING SWITCHES. 


PATENT “A.B.” HIGH VOLTAGE MAIN SWITCHES AND 
IMPROVED HIGH VOLTAGE KEYHOLDER. 


SWITCHBOARDS, LAMPHOLDERS, ACCESSORIES, CABLES, &c., &c. 


GLASGOW : SUNDERLAND : 
108, ARGYLE STREET. BALTIC CHAMBERS. 
Telegrams: *MoGEOCH," Birmingham, London, and Glasgow. 


AGENTS FOR SCOTLAND FOR JOHNSON & PHILLIPS’ CABLES AND “ARK” LAMPS; “SUNBEAM 
INCANDESCENT LAMPS; NALBER BROS. & THOMPSON'S VOLTMETERS AND AMMETERS. 


LONDON : 


11, CHARING CROSS ROAD, W.C. 


LTD., 
ENGINEERS, 


ESTABLISHED 1832. 


MOTOR STARTING SWITCH. 


JAMES PITKIN, 


ELECTRIC HAND LAMPS 


Of all descriptions. 


Portable Batteries. 
Surgeon’s Batteries. 
X-Ray Coil Batteries. 


PER RETURN 


Miners’ Electric Lamps. 


Cyclist Electric Lamps. 


56, RED LION STREET, 
OLERKENWELL, E.C. 


—— — » — — 
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THE — p= | AT 
SIMPLEX STEEL CONDUIT | 9 BIRMINGHAM, LONDON, MANCHESTER, 
| CO., LTD., Jr b= &o. 


|. M. ERICSSON & COMPANY, LTD.. 


EILEICTEICAI, ENGIN HEIRS, 


154-6, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 
3 Stockholm and St. Petersburg. 8 


Makers of TELEPHONE and TELEGRAPH APPARATUS, 
FIRE ALARMS and TESTING INSTRUMENTS, &c. 


Speciality, Telephene Instruments fer 
~ Magnete and Battery Ringing. 


INTERCOMMUNICATION INSTRUMENTS. 


SWITCHBOARDS FOR PRIVATE 
INSTALLATIONS AND FOR EXCHANGES 
OF ALL SIZES. 
Contractors to H.M.'s and Foreign Govern- 


ments, H.M.'s Colonies, The National Tele- 
phone Company, Ltd., &c. 


1 Ы GATALOQUES AND 
ESTIMATES FREE. 


EDISON & SWAN 


UNITED ELECTRIC LIGHT COMPANY, LIMITED, 


HEAD OFFICE AND SHOWROOMS:— 
EDISWAN BUILDINGS, QUEEN STREET, LONDON, E.C. 


BUUWUVWABVAVELLELSAAAAaaaaaaasesaaa’ 


EDISWAN MOTOR 


Supplied in Completely Enclosed Cast Steel Case and in Ventilated Case. 


B as 


THIS MOTOR OWING TO ITS 


HIGH EFFICIENCY and RELIABILITY 


ENSURES A LARGE MONETARY SAVING ON THE YEAR'S RUNNING. 


Estimates Free. 


— Carbon Brushes can be — 
Thoroughly Reliable replaced whilst running, All Connections 
under and do not require fully accessible on 
Any Atmospheric adjustment for change in opening the 
Conditions. direction or change Commutator Box. 
of load. 


WILL STAND DOUBLE LOAD WITHOUT SPARKING 
MONTHLY LIST OF MOTORS IN STOCK 


WILL BE SUPPLIED ON APPLICATION. 


THE COMPANY ARE ALSO MANUFACTURERS AND SUPPLIERS OF THE WORLD-RENOWNED 


ROYAL EDISWAN LAMPS. 


BY APPOINTMENT TO HIS MAJESTY THE KING. 


— 
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ELLIOTT BROTHERS, 


CENTURY WORKS, 
LEWISHAM, S.E. 


* 
* 


ELECTRICAL INSTRUMENTS OF ALL KINDS. 
RECORDERS—Ammeters, Voltmeters, Wattmeters 


FOR DIRECTAND ALTERNATING CURRENTS. 


-- WESTON AMMETERS AND VOLTMETERS. —= 


MATHER « PLATT, Lo. 


(Into which is merged DOWSON, TAYLOR & CO.), 
MANCHESTER & 14, Victoria St, LONDON, S.W. 


We are Exhibiting many 


T Novelties at the 


GRINNELL SPRINKLER] тили EXHIBITION 


and Fire Alarm System. 


Perfect protection for Railway 7 Our Stand is No. 172. 


Carriage and Wagon Works, and all 


ee | | JG a u М 
EFFECTS А LARGE SAVING IN INSURANCE. Do not fail to visit it. 


Approximately 5500 Fires Extinguished, 
AVERAGE 1055, about £50. 


ARMOURED FIRE noors, EVERETT, EDECUMBE & Co. 


t t (61 & 152, GREAT SAFFRON HILL, 
STEAM HEATING INSTALLATIONS | 


OF EVERY DESCRIPTION. LONDON, E.C. 


Telephone 1052 Holborm. Telegrams: ''EVERGENDOS, LONDON.” 


High and Low Pressure.—Vacuum System. 


JOHN FOWLER & CO. eens), Lo. nunster, LEEDS 


WORKS USING OUR APPARATUS: —Leeds, Eastbourne, West Brompton, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 
Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate, 
Newport, Beckenham, Bury St. Edmunds, Bangor. 
IN PROGRESS: Leeds Electric Tramways, Heckmoadwike, Batley, Salford, Worthing, Godalming, &c. 


PLANT IN STOCK. MANUFACTURERS OF 
One 60-kw. Alternator, Two-Phase, 50 ALTERNATORS, 
periods, 500 revolutions ; also TRANSFORMERS, 
150-kw. Single-Phase, 60 Periods, Steam SWITCHBOARDS, 
Alternator, 2000 voits, 110 revs., DYNAMOS. MOTORS 
Horizontal Condensing Engine. : x 
Prices on Application. BALANCERS, &c. 


— po ——— , — — cm : | жыш 
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"CAN | BECOME AN ELECTRICIAN? 


Y : ES, you can. We teach ELECTRICAL ENGINEERING at your home by mall at a cost within the 
reach of anyone. No matter where you live, if you can read and write, we guarantee to teach 
you thoroughly. Our Institute is endorsed by Thomas A. Edison and other prominent men of U.S. 


and England. We teach also Mechanical Engineering, Steam Engineer- 

ing, Mechanical Drawing, Telephony, Telegraphy, Electric Lighting, 
ees uada d Electric Railways, Electric Motorman's Course, Short Electrical 
E one Course, Dynamo Tender's Course, X-Rays, Mathematics, &c., by mall. 


Thousands are successful and gaining better positions and salaries studying at home by our correspondence system. Write for our 
Free Illustrated Book, “Сз: 1 Become an Electrical Engineer?" Remember a letter to New York requires 23d. postage. 


THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. 3, 247—242, Wast 23d Street, New York, U.S.A. 


YE'S “ATEST PATENT SEAMLESS TI E 


К New Patent Thumb Button & Patent Seamless Spout. 


" a ре ` 
— — 5 
<... 2 
mu 
чу 


IN COPPER OR BRASS, 
For Electrical Purposes. 


Ju. CU»; on? Еа — 
Cond Mc ы Mesero coc emd MENET” 


иШ ИШ щш, 
е ШШ 


ik: Contractors to H. M. NAVY, War Department, Home Office, к ж ' 
ae aud Indian State Railways. SOLE MAKERS— Den MT AT ITE 
o WARNINE: 
JOSH. KAYE & SONS, LTD., Lock Works, LEEDS, Шу 
and 93, High пана. LONDON, m. ШАД NERA : 


Combined Vulc. “Bitumen ani 12 Paper 
Cables for Street Mains. 


Delivery, specially of Large Cables, from Stock. 


THE ST. HELEN'S CABLE CO., Ltd., 


WARRINGTON. 
London Address :—32, VICTORIA ST., WESTMINSTER. S. W. Scottish Agency: 19, WATERLOO STREET, GLASGOW. 
a a ear I a EEE 5 EE CU TD EE IIE I NR I IT arcc fl n mm ЗЕНОН ааьар на TIERS RON . IT E St Cael rte — o M CORE ONU E FECT IT ERTS TE ONE, DSA E EEA MTL EDS 


N AITON & Со 


WESTERN WORKS, HYTHE ROAD, WILLESDEN JUNCTION, N.W 
THE SUPPLY & ERECTION OF 


STEAM PIRES FIC. 


FOR 


LIGHTING & POWER STATIONS 
OUR SPECIALITY. 


T? ILLUSTRATIONS. CLOTH. POST FREE 7s. 64. 


d APPLIED MAGNETISM: 


AN INTRODUCTION TO THE DESIGN OF ELECTRO-MAGNETIO APPARATUS 
By J. A. KINGDON, B.A. 


И ! Н. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London, Е.С. 


Li 
80 Illustrations. Cloth. Post Free, 2a. Gd. 


PHOTOGRAPHIC & OPTICAL ELECTRIC LAMPS. 


mw RANEIN HEN Ni EDY. 


A Treatise tor Photographers, Photo-Electrie Printers’ Btehers and Hafravers, and inclndind Apparatus fer Copying Purposes 
for Engineers and Arehitects. 


THE ONLY WORK IN EXISTENCE TREATING ON THIS SPRCIAL SUBJECT, 


Н. ALABASTER, GATEHOUSE & co., 4, Ludgate Hill, London, Ж.О. 


— 
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RAMSDEN, CAMM & CO. Іо, 


BRIGEOUSHE, YORKSHIRE. 


aron, Steel and Copper Wire Drawers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Roes. Contractors to H.M. Postmaster-General, the indian and Colonial Governments and Leading Ralway Companies. 
B. - SPECIALITIES :—FINE SIZES of H.C, COPPER, GERMAN SILVER, &c., WIRES. 


SWEDISH CHARCOAL IRON SHEETS, BARS, RODS, STRIPS, 
AND STAMPINGS. 


TURNER BRO 134, UPPER THAMES ST., 
ny LONDON. 


Telegraphic Address: ' Внккттвон‚ Loxpox." EsrisLISWED 1870. Dises старе diameter 
MILD STEEL CASTINGS FOR MAGNETS MAGNET STEEL FOR TELEPHONES. Nr 8 in. wide, 


Magnet F ngs, Slabs, Bars. 
In e ое d Machined. 


TELEGRAPH POLES AND MASTS FOR ELECTRIC INSTALLATIONS, 


Made from excellent, tall Black Forest and Bavarian wood, impregnated accordin a des the directions of the German Imperial Postal Administration. 
RAILWAY SLEEPERS AND CROSS PIECES FOR BRIDGES, of all kinds of wood, of any desired dimensions, tarred and untarred, complying with the requirements 
of the German State Railways. Wood preserving ‘establishments with L sarge Stocks of Sleepers and Masts, well situated for export to foreign coun 


HIMMELSBACH BROTHERS, Freiburg in Baden, 


Wholesale Timber Merchants and Owners of Wood Preserving Establishments for Railway Sleepers, Telegraph Poles, and Masts, der Electric Installations. 
Representative for the United Kingdom: F. HARTMANN, 22, Great Tower Street, London, E.C. 


iL. SCREW & TERMINAL ecce 


Quotations given on receipt of Patterns, 


D. GILSON & CO., 


360, Kingsiand Road, 


LONDON. 


uu, PATENT 
* Bucrmomy Mercer |; 


ORWPERES 

MAKER? © Nor 

Ə N9151 1 
реет 1790) 

SHOOK HAWS PATENT: METER iS 
ү: CONTINUOUS CURRENTS. 


STANDARD SIZES, I;, 3 & 5 AMPERES, 


POPULARLY WRITTEN AND FULLY ILLUSTRATED. PAPER. POST FERE, ls. 


THE STRANGE HISTORY OF A DYNAMO. 


By т. E. GATEHOUSE. 
Should be read by all interested in the prodnotion of electricity. An excellent gift for schoolboys. 


H. ALABASTER, GATEHOUSE & CO. 4, Ludgate Hill London, Е.С. 


Mavor « Coulson ‘°: near Wiring 


WATERPROOF & DUSTPROOF. 
47, KING STREET, MILE-END, — SEND FOR PARTICULAR) ©THE TRADE SUPPLIED. 


" 1 — + - LINES 
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` | THE 
AN b Limited, і 
LEIGH, LANCS. 


Telegrams —‘‘ Cables, Telephone : — 61 Leigh. 
Leigh, Lancs. 


CABLE MAKERS, 
ENGINEERS and 


- - CONTRACTORS. 


MANUFACTURERS 


Of Vuicanised Bitumen Cables, Paper Cables, impregnated 
Fibre Cabies, Rubber Cabies, Dry Core Telephone Cables, 
Aerial Cables, Dynamo Wires, Flexibie Cords, and of Electric 
Light and Power Cabies of all descriptions, Extra High Pressure 
Cables for Multiphase Work; Armouring of various descriptions; 

‘Junction, Service and Fuse Boxes; Tramway Pillars complete. 


CONTRACTORS 


For the Complete Equipment of all Systems of Underground 
Mains for Light and Power. 


XIII (56) _ 


"The Recognised Authority on Wiring and 
Construction. ''—«zwikal World? New York, U.S.A. 
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ELECTRIC LIGHT AND POWER 


H. C. CUSHING, Jr., A. J. E. E., 


Electrical Engineer and Inspector. 


ADOPTED 
By over 86,000 Electrical Engineers, Central Station Managers and 
Wiremen. 
BECAUSE 


It is the only book on Wiring and Construction kept strictly up to date. 
It contains all the necessary Tables, Rules, Formulas and Illustrations. 


FLEXIBLE LEATHER COVER (Pocket Size), 4s. Gd., 


NM -— — 
SENT POST PAID UPON RECEIPT OF PRICE DY THE 


ELECTRICAL REVIEW, 


4, LUDGATE HILL, LONDON. E.C. 


am 17, t) TEE СТИВИ, SENEE SUPLEMEN [57] XXXVII 
1 
*IFUSE BOXES 
UM 
OF EVERY DESCRIPTION. 
X €—— A: | 
ERNESTF.MOY,L™ — .! 
GREENLAND PLACE, ASDI 
CAMDEN TOWN, | 
; LONDON, N.W. 
) Telegraphic Address :— LEM. € ШИ i 
ASIA RARUS 


m п Helt 
us EXIT. - init rp 
'" MOVEDOR, LONDON." A d alu 


Telephone :— 
978 KING'S CROSS. 


1902 LIST Now Ready. 
\ 
Large Р. | A 
Stook. ~ Types. 


Ask for our Prices before Placing your Orders. 


En 


BERGTHEIL & YOUNG, 


19, CAMOMILE STREET, and 14, COLLEGE LAND, 
LONDON, E.C., MANCHESTER. 


* CALVERT'S Ж 
MOTOR CYCLES 


ENGINES, COILS, TANKS, 


| And Every Component Part for same. 


|| VOITURETTE ENGINES, - 


*99090990909909099999990990 


LISTS FREE. 


-99999099090990909909090909 


чир 12, WOODVILLE ROAD, MILDMAY PARK, N. 


* 
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CROMPTON & CO0., — 


LIMITED, 


ELECTRICAL ENGINEERS 
AND CONTRACTORS, 


Chelmsford and London. 


Telegrame : Telephone : 
„% CROMPTON, CHELMSFORD.” 1959 LONDON WALL. 


ELECTRICAL 


GLASGOW ELECTRICITY WORKS. 


GLASGOW 


BIRMINGHAM- 


MANCHESTER- 


CARDIFF - 


SYDNEY, N.S.W., 


- BALTIC CHAMBERS, 50, WELLINGTON 


- WESTERN MAIL CHAMBERS. 


MACHINERY 


EVERY — PTION 


FOR 


LIGHTING AND POWER 
PURPOSES. 


ARG LAMPS, OPEN AND ENCLOSED. 


THE LARGEST MANUFACTURERS IN 
THE KINGDOM. 


BRANCHES: 


STREET. 


27, PARADISE STREET. 


70, BARTON ARCADE. 


418, GEORGE STREET. (18) 
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“DYNAMO.” 
E y * 8 
1 — » “ 7 ; Ei h 
a H d q ; 


Makers of 


DYNAMOS, 


Open ~ Enclosed 
MOTORS 


Pumping, Haulage, &c., 


FOR 


COLLIERIES. 


AND ALL 
OTHER 
PURPOSES. 


FIG. 203.—8TANDARD MULTIPOLAR GENERATOR. 


BULLERS LIMITED. 


MANUFACTURERS OF 


PORCELAIN INSULATORS 


OF ALL KINDS. 


OONTRAOTORS TO 


M.H. POST OFFICE, INDIA, CROWN AGERTS 
and AGENTS-GENERAL for the Colonies, 
RAILWAYS and TELEPHONE COMPANIES. 


MANUFACTURERS OF | 
PORCELAIN for Electric Light “Чү 
Fittings, SWITCHES, CUT- 
OUTS, CEILING ROSES, WALL 
PLUGS, D.P. CUT-OUTS, 
\ PULLEYS, TUBES, INSULA- 

TORS for Underground Mains, 
ї PORCELAIN SLABS for Main 
Switches, superseding enamelled 
Slate and Earthenware. 


St 


— * 
vcn IW v 
4 | ҮТ 
1 p WIH 
ҮНҮ 
| TT ШЇП — 


— GOODS мари DM PURR mme 
i RUN Vi TRI [Г 
rs ib 


VITREOUS PORCELAIN, L0 


GIVING THE HIGHEST INSULATION—INDIBPENSABLE FOR DAMP PLACES ; - | 
WORKE — ме; 


London 00е: 3, Laurence Pountney Hill, Е.О. хіт «xa teron 


Telephone No. 576 Bank. 
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J. Н. TUCKER & cb, 


MANUFACTURERS OF ELECTRICAL ACCESSORIES. 


n, Sampson Road North, BIRMINGHAM. ==: 


Я, BOTNWELL STREET. 
NEW OXFORD STREET, W.C. Telegrams :—' SWITCHES, BIRMINGHAM” 


| 


IRON CASED 
TUMBLER SWITCHES 


(PATENT). 


POSITIVE AND EASY ACTION. 


FITTED WITH OUR No. 18 TUMBLER SWITCH. 


ў ва 321 
әу. 
с. Cus M u^ 
ys 


PRICE, to carry 5 Amps. 4 Г E n 2 


No. 43 .. .. 69 each. 
| No. 43, 5 interior. 


EBONITE INSULATION. 


LARGE DISCOUNTS TO THE TRADE AND SHIPPERS. 


f LucTUATION 
DAMAGE to MOTORS 


Through Careless Starting 


REVENTED. 


Leaflet 10 E..,“ describing our Positive 
Slow Gear for Starters. 


STURTEVANT ENGINEERING CO., Ltd., 


147, QUEEN VIOTORIA ST., LONDON. 


Send for 
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NT 
ii 0 ELECTRICAL POWER STORAGE 


Co. Ltd., 
8 Storage Battery Makers by Royal Warrant 


TO HIS MAJESTY THE KING. 


А .. Prieto Traction wit tomate rers 
"Booster as supplied to the Corperations of 

* Birkenbead 

Yarmouth. 


[Р TYPE CELLS FOR LARGE POWER AND LIGHTING STATIONS AS SUPPLIED TO:— 


Aberdeen Corporation Ilford District Counell 
| Lancashire & Yorkshire Rly. Co. 
Leith Corporation 
Liverpeel „ 
Liverpool Overhead Railway 
Loaden County Counell 
23 Metropolitan Electric Supply Co. 
23 Midland Electric Light & Power Co. 
Midland Raliway Co. 
Newcastle-oa-Tync Corporation 
E Norwich Electric Supply Co. 
Dublin Corporation 0  Nottinfham Corporation 
Dendes "c 3 | Prince ef Wales Hotel, Harrogate 
Electrical Power Distribution (o. | ©) Richmond Light & Power Co. 
Bendoa District Council 2 а ЕУ ë Whitehaven Corporation 
Horasey „ А ИИ ИЎ — Yarmouth А 
Ноќе! Majestie KK And many ethers. 
— 92 —————— 
WS TYPE POR SMALL LIGHTING STATIONS, PRIVATE HOUSES, &c., &c., AS SUPPLIED TO:— 
Aberdeen Corporation Liverpeo! Corporation 
Barking District Council | җа A Liverpool and District Supply Co. 
Barnes " " 2. Midland Eleotric Lifht & Power Co. 
Belfast Gorporatien i 50 С Morecambe District Cosnoll 
Birkenbead Corporation д Me til Hike Motherwell Corporation 
Bradferd Workhouse oo Nottingham „ 
Bury Corperation Oxferd Electric Supply Co. 
Bury St. Edinund's Corporation Perth Corporation 
Certisie Corporation . Rochdale Workhouse 
Chester . Rotherham Corporation 
Colchester , Royal Mint 
Grystal Palace Eleetric Sapply Co. E | Sleaford Corporation 
Corporation | Stockport ө 
Empire Hotel, Buzton | Benderland „ 
Empire Hotei, Lowestoft | Sutton Coldfield Corporation 
Gloucester Corporation P Walsall Corporation 
Harrogate Hydro | War Office 
Harrow Elec. Light а Power Co, Worksop District Counoll 
Borsham District Couneli And many others. 


4 GREAT WINCHESTER STREET, LONDON, E.C. 


ESTABLISHED 1882. 
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BASTIAN 


METERS. 


BOT units 
AT 250 VOLTS 3 | 


сы 
__ C2 зауні зо онов AB озлонаау 


| 
| NK \\\ 


AME 
AM 


WN үт 


Ni 
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Prices from 31 - 7 6 


A WELL-KNOWN CORPORATION 
ENGINEER WRITES: 


‘In some cases I have replaced 
other meters by those of your make, 
and the returns show that the daily 
average consumption is increased; 
due, no doubt, to the accuracy of 
the meter with very small currents." 


Heres an 
Eye-Opener 


Central Station 


Engineers. 
Electrolytic versus Motor Meters. 


In an article on 200 volt supply 
appearing in the ‘Electrical Times,” 
May 15th, 1902, it is stated that at 
least 10 per cent. of your gross 
revenue gets away because your 
cheap motor meters do not record 
the minute fractional loads which 
exist during many hours of the day 
and night. 


Bastian Meters always record 
the smallest currents, and will 
increase your revenue 


Ten per cent. 


THE BASTIAN METER COMPANY, Ltd., 


BARTHOLOMEW WORKS KENTISH TOWN, LONDON, N.W. 


Westminster Office : 


Telephone 478 King's Cress. 
Telegrame : ''Truepenny, London." 


HAYDN HARRISON & CO., 
11, Victoria Street, S.W. 
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ALLEY & MACLELLAA 


ENGINEERS, 
GLASGOW. 


' Telegrams: ALLEY. GLASGOW. 
! Telephone Nos, Z 173 (G.C.) & 4446 (N.T.). 


^ | TRIPLE A 

ii ENGINE 17 0 COMPOUND ENGINE 
= | CATALOGUE ot — ^ CATALOGUE 

"| Mo, 16 k. Е se № ПЕ 
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400 B. H.P. TANDEM COMPOUND “SENTINEL” ENGINE, CLASS III. G TYPE. 


“SENTINEL ” mE | 


High-Speed Engines. 


Standard Sizes, 10 to 1500 B.H.P. 


Made Simple, Compound or Triple Expansion, and either 
Single-Acting or Double-Acting Forced Lubrication. 


SIMPLE in Construction, ECONOMICAL in Steam and Oil, 
SILENT in Running, DURABLE. 


OLTPUT—75Q0 ENGINES per ANNUM. 
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amm a ar — -~ MITT C" PE. WE MA Pee -Я за ы ч 


— 9 [64] ` 


— 


THE ELECTRICAL REVIEW. [June 27, 1901. 


IMPORTANT REDUCTION IN PRICES OF 


D.P. ЗЇ BATTERIES 


EASY TO HANDLE. NO TROUBLE. LONG LIFE. 


tHe LA BATTER хач 
—— 4 


View of the Company's Works at Bakewell. 
Water-wheels of 150 Horse-power, Marshall Condensing Engine 140 Horse-power, Willans Engine 120 Horse-power. 


THE COUNTRY HOUSE ACCUMULATOR 


The extensions of power having now been completed, the Company are in a 
position to still further increase their output, with a corresponding reduction 
in prices. 


SEND FOR CATALOGUE. 


The present plates contain many improvements which are the results of 15 years 


working experience. 


The D.P, BATTERY GO., ttt, 


REGISTERED OFFICES (to which all communications should be sent): 


11, Victoria Street, Westminster, London, S.W. 


Telegrams :—'' CUMULOSE, LONDON.” Telephone :—291, WESTMINSTER. 


Works :—Lumford Mills, Bakewell, Derbyshire, 
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REDUCED PRICES 


JANDUS LAMPS. 


NOTICE: The Jandus е бшшш. having adopted the 
latest labour-saving machine tools applicable to arc lamps 
and by making in larger quantities, have been able to 
substantially reduce the prices in certain directions, notably 
in the Small Pattern Standard Lamp. 


Ж. 


HIGH EFFICIENCY. 


Speciflcation : 
Length: 29 INCHES. 
Globe: 9 INCHES. 


Average 
yorage) 100 HOURS. 


GOOD DIFFUSION. 


JANDUS TRIMMING 


DEVICE. 
е" Current: 4 AMPS. 


Guarantee: 12 MONTHS. . 


Price: £4 10s. 
to Trade Only. 


| GOOD APPEARANCE. 


RELIABILITY. 


Y 


k x 


. SEND FOR PARTICULARS TO SOLE AGENTS FOR THE 


JANDUS ARC LAMP & ELECTRIC co., Ltd., 
DRAKE & GORHAM, Lid. 


66, VIOTORIA STREET, WESTMINSTER, S.-W. 


Telegrams: “ Aceumvutaren, Lesen.“ Telephone: 808 and Т1 Westminster. 
Also 47, Spring Gardens, MANCHESTER; Baltic Chambers, 50, Wellington Street, GLASGOW; asd Westminster 
Chambers, East Parade, LEEDS. 


Sub- Agenta for the Nerth :— Sub- Agents for the Midlands :— 


nn — ee  À— 


ROBERT BOWRAN & CO. THE ELECTRICAL TRADES SUPPLY, Lid., 
3, St. Nicholas Buildings, Cornwall Buildings, 
Newcastle-on-Tyne. Cernwall St., Birmingham. 


Telegrams :— Telegrams :— E 
* Bownan, HNW.“ и Moters, Birmingham.” 
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D mimi umi S, 


MAIN SWITCHBOARDS. 


TRACTION SWITCHBOARD BY DORMAN & SMITH. 


FirTxD wira D. 4 S. Parr OrgcuUIT BREAKERS. 


Central Station Switebbeards recently bulit er new bullding by them 


ASHTON-UNDER- LYNE. DARWEN. Traction. 

Traction and Lighting. = WIGAN. Traction and Lighting. 
LEIGH. Lighting. DEWSBURY. Lighting. 
SOUTHPORT. Traction. NELSON. Traction and Lighting. 
PEMBERTON. Lighting. DONCASTER. Traction. 
BLYTH. Lighting. CLECKHEATON. 
SPENNYMOOR. Lighting. Traction and Lighting. 


Апа several others MADE FOR INTERMEDIATE CONTRACTORS 


DORMAN & SMITH, 


First Hand Manufacturers 


Of Controlling Gear and Accessories for Electric Light and Power Installations as specified by many of 
the Leading Consulting Engineers and as used by the Principal Contractors at Home and Abroad. 


LONDON OFFICE: HEAD OFFICE & WORKS: 
94, Charing Cross Road, М.С. Ordeal Electrical Works Sa. ford, MANCHESTER. 
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SELIG, SONNENTHAL & CO. 


— $-«-9-9-— — 


PORTABLE CRANES AND HOISTS. 


For lifting work on and off machine tools, &c. 


— 


R 


For transporting heavy pieces about the 


if 


М: мсамоз о 2 J8H1NINN OSEA. 


HIGHLY FINISHED 
GRINDING — 


For Finishing Plain 
Surfaces and Segments 
of Cylindrical 
Surfaces Rapidly and 
Accurately either of 
Steel, Iron, Brass, 
Copper, &c. 


They are also supplied 
with PLAIN Table instead 
of Universal (as illustrated), 
for work on which no fixed 
dimensions are required, 


The Double Head 
Machines will finish 


two sides of an object 
at once, such as cold 


pressed hexagon 
nuts, sides and ends "f|: 
of locks, lock cases, 
hinges, &c., &c., and 
are recommended for 
the most accurate 
work, doing same in 
about two-thirds of 
the time occupied by 
the single disc. 


5 


shop, &c., &c. 


~ 


These cranes jim 
are actually 
tested to the 
full load 
before being 
sent out. 


—— 


UNIVERSAL & PLAIN 
MACHINES 


(Mechanical Fitters) 
These machines are 
guaranteed 
equal in accuracy, 
finish, and materials 
with the best class of 
Machine Tools built. 


or with EMERY RINGS 
in place of Steel Dises for 
cast-iron, and for removing 
considerable stock. 


E ALSO WITH 


ELECTRIC MOTOR. 


The Dises will 
2 Zi ya S admit 12” between, 
^ the adjustable one 
Ww P having a lateral 
motion or feed of 
1°, same being con- 
trolled by lever 
shown at end of 
arbor. 
These machines 
can be fitted with a 
pair of Emery Rings 
in place of the discs 
for finishing cast- 
iron parts, hot forged 
hexagon nuts and 
similar work. 


sidus" 
(o ҮҮ ШЕ 
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85, Queen Victoria Street, Е. 3.0., LONDON ‚апд and Lambeth Hill, E.C. 
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СА REFORMATION 
ELECTROLYTIC METER 


Combining the 


SIMPLICITY, 


at — Drum 


— 
ws D METER одод 


мт n ^u mad E ees ACCU RAC Y 
| 1 REASON F * ^ 
, e : 


Мг Ca tro. BRI uon. ik 2 


CLEANLINESS 


of a Thermometer writh the 


CHEAPNESS 


of a Gas Meter. 


It registers accurately at all loads © 
from th of an ampere. | 


Maximum drop less than 1 volt. 


Only one size necessary up to 10 
amperes. 


Small wall space required. 


Portable, Hermetically sealed, and 
cannot get out of order. 


"n 
3 z ЕТ La 
Д злата гла. —— ee — — 
4 "Ad » E 


— E 
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— 


It you have the Demand Indicator System of Charging, you should employ our Combined Instrument. 
It is convenient, minimises Pressure Loss, and simplifies Wiring. 


A rr SS T туртнтн aeaa —« А 


Send for Quotations to :— 


THE REASON MANUFACTURING CO., LTD., 


BRIGHTON! . 


nl 
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THE ATKINSON-SCHATTNER 
DEMAND INDICATOR, 


A Reliable and 
Accurate, 
Instrument. 


Suitable for both Alternating and Continuous Current Circuits. 


ae 
INEXPENSIVE, - - 


1 1 0 1 m = COMPA CT. 


= 
—— ̃ Aͤꝛ— ,,,, be 


 SOHATINER SLecralelry 
Po METER SOY 79 


Б 


a 
— ^ ш. 


{ 


CANNOT GET OUT OF ORDER. 


Alre dy 
Adopted by many 


LONDON 
and 
PROVINCIAL 


Supply 
Stations. 


a 


Also by 
South African 
and 
American Stations. 


a 


FOR FURTHER PARTICULARS 
APPLY T0 — 


THE SCHATTNER ELECTRICITY METER GO., Ltd., 


Tyndale Works, Upper Street, LONDON, N. 


ALSO MAKERS OF LONG-SGHATTNER PREPAYMENT METERS. 


THE ONLY PREPAYMENT METERS APPROVED BY THE BOARD OF TRADE. 


* 
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IRON-CLAD MOTORS ~ 


^ 


Dust-Proof or Vontilatod, All Sizes: 


DIRECT CURRENT DYNAMOS 


For Bolt Driving or Direot Coupling. 


ALTERNATORS — 


Singlo-Phass or Polyphass. 


^ 


' * uf v A ы > 2 | * 
_ ; £ ** ч TL. _ 
dne % ке 
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MULTIPOLAR DYNAMO. 


REOENT GLASGOW EXHIBITION. 


900-KW., 8000-volt three-phase AMernator coupled direct to Hick Hasére&wes Engine. 75-KW. Motor Generater: B000-wolt. 
synchronous alternating Motor, 500-то D.C. Generator supplying Exhibition mains. Both above sete fer sale. 


‘Multipolar Generators for direct coupling, as supplied £o, or on order for, the following Corporations:—<Acorington, Fasmwerth, 
Lowestoft, Motherwell, Rhyl, Wallasey, Wrexbam, Long Eaton and Gravesend, and many manufacturing firms. 
Dynamos and Motors up to 100 Н.Р. made to stock in large quantities, interchangeability guaranteed. Catalogue on applieatien. 


... THE LANCASHIRE 
DYNAMO & MOTOR CO., Lti, 


Offloss ead Werke: Trafford Park, Manchester. 
Telegrame: *'*' МОМО! АВ, MANOHESTER," 


ON 


N А M, ima) | THE ELECTRICAL REVIEW | T! mri 
Offices :— London —39, VICTORIA STREET, WESTMINSTER, S.W. О 
А Glasgow — LOUDEN BROS., 39, WEST CAMPBELL STREET. | ay 
Cardiff - ROYAL CHAMBERS, PARK PLACE. 
Newcastle—13, WESTGATE ROAD. TAY WORKS, EDINBURGH. 
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: PARTICK CENTRAL STATION. 


350 Kw. P.P.P. CASE. 350 Kw. ARMATURE. 


| 100 CENTRAL STATIONS @ Eaipped with P.P.P. Plant. 
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The Uustration shows 
one of our 


SELF-CONTAINED 
MOTORS, 


which we make in sizes frem 
2 to 60 H.P. 


NEW LIST NOW READY. 


Dynamos. Hauling. 
Motors. Winding. 
Fane. Coal Cutting. 
Pumpe. Lighting. 
Engines. Pumping. 
Cranes. Drilling. 


ERNEST SCOTT & MOUNTAIN, Lu., 


Electric Light & Power Engineers, NEWCASTLE-ON-TYNE. 


Telegraphic Address : —'* Esco, NEWCASTLE-ON-TYNZE." London Offee : —20, New BRIDGE STREET, BLACEFRIARS. 
Branch Offices : London, Glasgow, Cardiff, Sheffield, Birmingham, Johannesburg, Caloutta, Shanghai, Bangkok, Bombay. 


lii | | i I! 3 | 


———— 


Works and Head Offiees: ASHTON-under-LYNE, MANCHESTER., 


a 
WRITE FOR ILLUSTRATED CATALOGUE. 


London Showroom: 75a, QUEEN VICTORIA Sr., Е.С. 


/[ 
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Telephone No. 26x. CONTRACTORS te the PRINCIPAL RAILWAY COMPANIES. 


RICHARDSON & CO., , 


Nelson St., Stretford Rd., MANCHESTER. 


— e ——— — 
SWITCHBOARDS, MAIN SWITCHES, DISTRIBUTION BOARDS, 
MOTOR STARTING SWITCHES, RESISTANCE FRAMES, &c., &c. 
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385453. N 


HIGH VOLTAGE FUSE BOARD.—Fuse Enclosed, but still visibie. 
Perfect blow out. Easily wired. 


ILLUSTRATED. OLOTH. Эз. 6d. POST РЕШЕ. 


POLYPHASED ALTERNATING CURRENTS, 


Ey E. HOSPITALIER. 


CONTENTS :—Introduction. I. Triphased Currents. Chapter 1. Generation. Chapter 3. Tvansformation. 
Chapter $. Applications, Electric Lighting, Motors. Chapter 4. Multiple Transformers. 


П. Diphased Currents. Chapter 1. Generators. Chapter 3. Transformers. Chapter 8. Motors. Chapter 4. 
Multiple Transformers. Appendix A. Appendix B. 


H. ALABASTER, GATEHOUSE & OO., 4, Ladgate Hill, London, E.C. 


36 ILLUSTRATIONS. 2s. ба. POST FREE. 


OZONE: its Commercial Production and its Applications. 
| BY EMILE ANDREOLI. | | 


АТАТ АТАТ ТАТИ 


1 


OONTENTS.—Buassa and gg ven dr gre Onne ; From Ваа to W, omens; 1л. Womer Виш 1907, snd the 


fmt emperimenters; Von Babo, 1868; Beanes and 1006; Ladd and the yield of Ozone, of the Mature of 
Onne; Boilict, 1973—the Osonisstion of Air; 19738—Osone preserves — 4ана uids; Dr. W. 
Bpottiswoode and Ward, 1875; Progress of Omene; and other of Omne; Bein Brothers, 1008; wines and 
-—— dal атаа wees Go песа en of Овопе; Siguy—More glass tube e,; Guéinet, 
1991; Des. Тазы and F. Oudin, Medical Osonisem; Gieerd Inhaler ; and Halske, i801; Dr. Feühlieh, his ; 
= water, cnonised ais in thentees, ic.; Bebnellor and Wisse, 1801; Fabrig and Bobmellr, Andraeli, 1808-09, the open 
— and "ome tad pe — and врие Gils oxidised amd blenched т 
Gra of оңа он: One, 4 porai UT: Gen ‘ant e Ges Judged by tha Guamam e Board: 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 


ew we 
Highest Qualtty 

Lew Quotations. 
Steck Kopt. 


G. A. NUSSBAUM, 


29, LUDGATE HILL, 
LONDON, 
E.C. 


ELECTRIC WIRES .CABLES. 
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Makers 2 Electrie Casin 
and Covers. 
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Mills, Harris Bt. and Garnett Bt. BRADFORD, 

at Humber Sawmills, Burleigh St., HULL.. 

Also, na. Е London, the undermentioned sizes in prime quality 
American Whitewood, all bundled In exact 100 feet bundles, ax 
very lowest wholesale prices: — 


Width of Goods | 17” | 12 ES is Y QUE 
Size of Grooves | * | - ANI UR 
Hold the follow- | 1/22, ` 720.115 1/18, "eA one ‚ | 1/10, 1/9, 1/8, 


ing cables (fit- 1/21 | 1/17, 1/16, 8/25, | 1/12, 1/11, 8/18, 47750 7/19, 
ting loosely) /28, 3/22, pi 7/22, 7/213, 7/18, 19/22, 
legal standard 7/25, 7/24, and i wd | - and 
ме ß. 05 | 19/21 
Width SAT N eT = ж 
- Bize of Grooves y Е | - i" 
Hold the following 7/17, 716/, | 7/14, | 19/16, 197/17, 19/18, 
cables (fitting | m A 20. | 19/18 and ип, Nate 
loosely, legal and 19/15 
standard gauge | 19/19 3 19/17 E x 


communications to be made to Bradford. 


| BAIIJHY'S ` 
AUTOMATIC BELL PUNCH 


| 


| THOUSANDS IN 
г USE ON THE 
“PRINCIPAL 
TRAMWAYS. 


Is THE SIMPLEST. 
BEST AND MOST | 
ACCURATE. 


List Free on application to 
Manufíactuiers 


W. Н. BAILEY & CO., LTD., 1, Auto SALFORD. 


|| London: 16, F ‘STREET, E.C. 


is the most perfect Leather in existence for flat machine 
Belting, Laces, Rope, Twist, &c., is very pliable, runs 
evenly, has a perfect grip on the pulleys, transmits 
25 per cenf. more effective power, does not stretch 
ano slip, is very light in weight and altogether the 
most economical Belt, Sole Manufacturers: The 
British '* Chicago Rawhide” Mfg. Co., Ltd. (successors 
to >. Schreiber). Head Office and Works, Beaufort 
Road, Birkenhead. London Office, 6, Dowgate Hill, E.C. 


VULCAN BOILER & GENERAL 


Insurance Company, Limited. 
Chief Offices: 67, King St., Manchester. 


(EST. 1859.) SUBSCRIBEU CAPITAL, £375,000. 


Insurance and Inspection of Boilers, Engines, Dynamos, 
Meters, and other Electrical Plant. 


Upwards of 45,000 BOILERS and ENGINES under supervision. 


Workmen's Compensation Act, Employere’ Liability Aet and Common 
Law, Personal Accident, Third Party, Fidelity Guarantes, 
and Burglary Insurance. 


—— — — uu tttm, —— arat pat et 


APPLICATIONS for AGENCIES INVITED. 


— —ääͤẽ—H—— 


WIRE S & CABLES 


| 
FOR THE | 
| 


CORONATION. 


Low Prices, 
Large Stooks, 
||| | immediate Delivery. 


SAMPLES AND PRICES ON APPLICATION TO 


— — —— — — ma 


А. H. HUNT, 


17, CANNON STREET, 
LONDON, E.C. 


GRAND PRIZE, | 
BRUSSELS, 
1897. 


"GRAND PRIZE, 
PARIS, 


= 


Telescopic Ladder TOWERS, many Sizes and _ 


SAVE LABOUR, 
a LA SAVE FATIGUE. 
SAVE MONEY. 


Th ин 
‘ARC LAMP” Hoist. 


A small hoist with 
detachable handle, ratchet 
‘and brake, specially de- 
signed for ‘‘ Arc Lamps,” 
but equally applicable to 
any light weight that re- 
quires to be left suspended. 
. When the handle is 
taken away the hoist is 

locked. 
Bize, 5" by 6" by 7". 
Weight, 20 lbs. 


acra Price, 18s. Gd. 
аа. Handles 28. 6d. extra. 


M | 10 
N | | 
ABBOTT & Co. (Newark), Ltd., 


Newark-on-Trent. 


NEW BROTHERTON TUBE Co., Lu. 


COMMERCIAL ROAD, WOLVERHAMPTON. 


ENAMELLED STEEL 


CONDUIT TUBES AND FITTINGS 
FOR ELECTRIC WIRING. 


All interested in Electric Wiring should visit our 
Stand (No. 101) at the Wolverhampton Exhibition. 


NEW COMPLETE ILLUSTRATED LIST 
SENT FREE ON APPLICATION. 


Stores & Office at 66, VICTORIA STREET, WESTMINSTER. 
9a, NEW BROWN ST.. MANCHESTER. 
100, PITT STREET, GLASGOW. 
80, RUTLAND STREET, LEICESTER. 


Also makers of Tubes & Fittings for Gas, Steam and — 


— 4 


= 


A 


F Patterns for Sale or Hire. di 
ig) HEATHMAN & co., 
A REOTORY ROAD, PARSON'S GREEN, | 
At FULHAM, LONDON, S.W. 03 
702 | TE + 
А 0000600066 ENT 
87 HEATHMAN'S EE - 
Al PATENT TI 
HIM LADDERS 1 
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CORONATION DECORATIONS M nme, 


| COLOUR and FROST your ewn Incandescent Eleotrio Lampe by a 
| (S BERLIN. 
» | Eu" 


//> 


Simple Process. giving Britilant Results, with our 
well-known Lamp Laoquers 


7 


Sample Pint Jar LACQUER, any Colour, Post Free- - 2,6 


EN ON usn сщ. чєк: Insulators Own Testing Station 
Write for full Price List from the Manufacturers— and up to 
THE FREDERICK GRANE CHEMICAL GO., | Insulating Materials 100,000 Volts. 


22 & 23, NEWHALL HILL, 
BIRMINGHAM. 
Telephone No, 3879. Telegraphic Address :—“ CugwiICAL, BIRMINGRAM." 


Sele Agent: F. W. OSTERMANN, 


— 57-58, LEADENHALL STREET E. O., 
EDINBURGH.—Anderson а Gibb, 19 and 21, Blackfriars Street. SUPPLIER OF 
VFC Electrical Accessories, Lampholders, Bells, As. 


|SMITHSON, SHARPE & 0. 


curren BOOK Chase Street, ia Bank, MANCHESTER. 
THE EN TI 18 1 A | 1 Electrica] and Mechanical Engineers 


Reviacd Throughout, and brought down to the tatest Date. 


To the Eleotrical Trade. 


Makers of ARG LAMPS. 


\ Patent Out-out and Compensating Resistance 
ARC LAMP ELEVATORS, | 
and other Lighting Acoessories, 


1 ЕА mi d2 r; finger PF. 


А REFERENCE BOUK OF FORMULA. RULES. TABLES, DATA & MEMORANDA 


CIVIL, MECHANICAL, ELECTRICAL, MARINE AND MINE ENGINEERING. 
By H. R. KEMPE, A. M. . C. E. M. . E. E. 


РА MNIIPAL TEC 
With the Assistance of speci alists. 
mirong 900 122 меат 1. aon ice trn Pios: Urn 


SN | ree ee ere 2 arti 7 * wo 7 . 7. „ 
„%% . NE nct. ntque at PE 


CROSBY LOCKWOOD & LON, 7, Statoners' Hall Court, Е.С. 


| WHITTAKERS BOOKS. 


| | о ,.... 
j| ALTERNATE CURRENTS IN PRACTICE.— INSULATORS 
MOUTETT, AER. Wich over i Шоман. Crown sro. ioe, 6a, ker ELEOTRIG LIGHT MAINS 
‘| ELECTRIC LIGHT CABLES AND THE DIS-| == m 


TRIBUTION OF ELECTRICITY, By STUART A. RUSSELL, A.M.Inst.C.E GLASGOW, PRESTON, 
M.Inst.E.E. With 110 Illustrations. Sxcoxp Enprrion, Revised and DUNDEE, HORWIOGH, 
Enlarged. Crown 8vo. 10e. 6d. WESTHIEBTER, 


P 
‚| HYDRAULIC MOTORS AND TURBINES.—B; | ==, лош, 
d 


Makers of Modele and Penny-in-the-Slot Maohines, - 
Telegraphic Address ''RHEOSTAT, MANCHESTER." Telephone Me. 6987. 
[RO AS] 


G. R. BODMER, A.M.Inst.C.E. With 904 Illustratións. Tables and 
Index. Тнівр Eprriow, Revised and Enlarged. 166. 


ELECTROLYTIC METHODS OF ANALYSIS IN 


TWEORY AND doni iar: Translated from the German of Dr. Bernard 
Neumann by J. B. C. KERSHAW, F.LC. With 86 Ijlustrations. 
Crown 8vo. 68. 


| CATALOGUE OF BOOKS ON ELECTRICITY, ENGINEERING, &o., POST FREE. 
| —̃ 


s WHITTAKER & CO., 
E White Hart Street, Paternoster Square, LONDON, . E.C 


WHY USE LEAD SEALS p Electric Light Cable & Wire Stranding Machinery. 


Silk, Cotton and Rubber Covering Machines. 
— Braiding Machines. Cord Making Machines. 
Thousands Winding Machines. Wire Spooling Machines. 
| Measuring Machines. Vulcanizing Plants.. 


Already HEMP OORD ROPE LA PE LAYING MAOHKINERY. 


in- G. Stein, 


This Lock 
| в 
| More 


| Effectiv. в, | ио. & 
] TOURTEL MANUFACTURING co, Ed. Brand, — ez, 28. 


122 victoris miren . — 


— Lj v T MU IER TE E EN RE E SUE. 
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ELECTRIG WIRE& CABLE MACHINERY HONORE covenens, 
. Coke e | PATENT PLASTIC CORK COVERING 
— u hap Ж ү = Serving, ^ London 33 e 28, Sdn ke UA "T a 
Tia geste: at уа = Mu HON, Telephone No MARBLE SLABS A 


Special machines designed and censtructed. 
Machines kept im Stock ready for Immediate Delivery. 


THOMAS BARRACLOUGH, 
Gugtineer and Machine Maker. 
Offices —20 BUCKLERSBURY. LONDON. FO па 


; CE BESTOS 


WELLINGTON MILLS 
BRADFORD, YORKS. 


ASBESTOS SPINNERS AND MANUFACTURERS. 
Telephone Ne, 960. T. A,:—" Asbestos, Bradford.” 
Н you want Genuine 


FIREPROOF ASBESTOS PAINT 
there is ours you have not seen. 


Eggshell Gloss. 
Ask for No. 2 Catalogue, 
Applications for Colonial and Foreign Agencies desired 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


FOR 


“Electrical Engineers, 
INGLEBY WORKS, 
BROWN ROYD, BRADFORD, 


Lathe Maker to the British and Foreign 
Governments.—Established 1858. 


Agents for Scotland :— 


Thes. Hill & Co., 66, Robertson St., Glasgow 


sag ELECTRIC WIRE CASINGS 


y BLOCKS, CLEATS, BOARDS for SWITCHES 
X In Stock and Made to Any Design. 


К ACCUMULATOR CASES, 


BATTERY BOXES, &c., 
MADE TO ORDER ON SHORTEST NOTICE. 


J. F. & G HARRIS, 


Timber Merchants and Moutding Кыза 


YARDS ) 68 Е, WILSON STREET, FINSBURY. Е.С. Telephone 
and MILLS, 43, Oran pr St., Gravel WU SOUTH W ARK, S. E. 1 No. 1168, 
LONDON: Palmer Rd., Green 8t., BETHNAL GREEN, N. -£ London Wall 


Please Write for Latest Illustrated Price List 


F. WINTER, 4 
8, Redeross St., 


no. 
JOHNSON & PHILLIPS, 


14, Union Court, Old Broad Street, E.C., and Chariton, Kent. 
New Depót—37, KING STREET, COVENT GARDEN, W.C. 


[it 


Albert * (North); GLAsGOw, 108, Argyle St.; 
BRISTOL, The Edinburgh Chambers, Baldwin St. 
Makers of the most modern machines for 


CABLE MAKING. CABLE LAYING. 


STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING. LAPPING. 


^ " RUBBER, SILK & COTTON COVERING. 


RECORDING INSTRUMENTS. 


For Steam Pressure. Temperature. Water Level. 
Indicators of Draught, Vacuum, 


Resistance, Insulation, Currents. 


WALLACH BROS., . sree, итик e. 


Depóts at MANCHESTER, Duchy Chambers, Clarence St., 


FOR SWITCEHEBOARDS, ., 


MARBLE SPEOIALLY SELEOTED 
For ELECTRICAL PURPOSES 


M. & R. MOORE, —WORKS 
64, PANTONVILLE ROAD, LONDON, N. 147 


NON-CORRODIBLE CELL CONNECTORS. 


Absolutely Acid Proof. Can be used repeatedly, and are the only 
reliable Connectors on the market. Used t a number of 
accumulator makers. W. Rowland Edw: 's Patent. 


Write for Particulars and Testimonials to the Sole Manufacturers : — 


THE THAMES VALLEY LAUNCH Co., Ltd., 
Weybridge, Surrey. 


ELECTRIC, STEAM AND DIL LAUNCHES BUILT ТО ORDER AND FOR ane. 


COSSOR, 


Actual Maker, 

54, Farringdon Road, 
ondon, E C. 

Experimental and Scientific 
Giass Blowin 

X-ray Tubes, Vacuum Tul es, 
Induction and Tesia Cóils, Mer- 
cury Ag у= 

Small Lamps a Speciality. 


SELL'S COMMERCIAL INTELLIGENCE 


REVIEWS THE WORLD'S TRADE FOR BRITISH TRADERS. fd. Weekly. 
Contains the latest news from the MARKETS or THE WoRLD—NEW 
AND OLD. Useful alike to the Home Trader, the Exporter, 
the Manufacturer, the Engineer, and the Merchant. 
COMMERCIAL INTE: LIGENCE. 


Temple House, Tallis Street, Temple Avenue, London, Е.С. 
B. A Free Specimen Copy will be sent on receipt of a Post Card. 


qM uu Thy lal lal Lat al la ah Plat an ak ANAP UP NANI Ma PNAN DPAP ANAP de EPOR UPPER A 


THE ORLY — REDUCING VALVE. 


YO ADVANTAGE 
OM ANY 
STEAM-USING 
MACHINE. 


TAVAUE 


ААА Ааа 


bore. GEOP WM BAILEY &00., Ltd, (Dpt. 19), Manchester 


ee изд у; 


e R. 8. KEEP & C0, 


| | i ANCHOR WORKS, 
1 | | . ADAM ST., BIRMINGHAM, 


Й 


MANUFACTURERS 
(To the Wholesale Trade only) 
OF ALL KINDS OF 


Electrical Fittings 


BRACKETS, 
BALL FITTINGS 


| Counterweights, 

ЇЇ Electroliers, Lanterns, 
PENDANTS, 

STANDARDS, &c., &c. 


SECOND EDITION. Price, 1s., Post Free, 1s. 1d. 


WEIGHTS OF STEEL BARS 


IN FLATS, SQUARES, ROUNDS, OCTAGON, HEXAGON, OVAL, 
THREE-SQUARE, AND WEIGHT OF SHEETS, WITH 
OTHER USEFUL INFORMATION. 


COMPILED BY FRANK BARKER 


H. ALABASTER, GATEHOUSE & Co., 
4, LUDGATE HILL, LONDON, E. o 


им 17, 19901.) 


ELECTRIC CABLE- CASINGS. 
ALL MADE TO THIS PATTERN. 
The prices iig e below are pec дыы; T 

case and cover together 
Fell Sise Maddon on Application. 
ESTIMATES FOR OTHER WOODS AND SIZES 
PROMPTLY SENT. 


Switch Blocks and Cleats Made to Order. 


Small. 
Віхи No...| 1 3 

Worm... ly IT/ * a | 

— . 147 Ф NW wo # E JM 
For B. WS. 18 16. E 3 11 | 1% 7/18 m 19/16 19/12 
Wurrzwoop: 9/10 | 8/- | 8/1 | 8ni 8 45 _66 | 94 | 118. ол. 
Dxr.... 35 | — 1210 | 86 | 4- 6/9 SA | 10. 14½ 


* Or Two Pairs of No. 18 B. W. d. 
Trade Allowance 10 5 Per сеа T 15000 ft. ог over. 


WIGERS BROS., IX FLOORING) Ertan: 1 
67/68, KING WILLIAM ST., LONDON, Е.С. 


J. J. ROCHE & CO., 


ELECTRICAL ENGINEERS. 


We make a speciality of Armature, Field and 
Transformer Winding. We maintain a 
first-class repair shop and guarantee prompt attention. 


Ewery By sten of Armature and Field Coils duplicated. 
Breakdowns promptly attended to. Complete plants installed. 


83, QUEEN VICTORIA STREET, E.C. 


MACDONALD & Co., 


wi RES and 
CABLES, 


And All Jointing Materials. 


Agents for W. о Ltd., 
8, Queen Victoria Street, „ 
London, E.C. 5507 Bank. 


TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 


— — . 


TRIUMPH STOKER 
IN MINOR HALL, STAND 132. 


Telegrame : ''RICKARB, DERBY.’ 


ESTABLISHED 1853. 


W. RICKARD, L= DERBY, 


CORONATION "CABLES 


At Remarkably Lew Prices. 
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AUi. 


TABLETS E 


— 


ш 5 (ХЕЛ VER ZINC 
LETTERS ENGRAVED ORIN RELIEF 


ttle TABLETS LETTERED 


— 
rmm 


i| СӘ 


ENDOLITHIC МЕС. 04/77 ™ 
612 FORE S*LONDON:EC 


== ELECTRIC 
I WIRE CASINGS. 


All sizes trom 1} to 4 ins. wide in Stock. Speeial kinds and sises made to erder 


SWITCH BLOCKS 


= СИ And other kinds of Woodwork for Electricians 
Manufactured. 


LOWEST PRICES ON APPLICATION. 
——— ee 


G. H. PEARSON & CO,, 


Timber Merchants and Moulding Manufaoturere, 


Tramo 166 .. NOTTINGHAM. 


OUR TRIPLE JOINT HIGH-VOLTAGE LAMPS 


etisfy E. s ments. 
Ф 9 E 


Write for Prices to 


GABRIEL 
ANGENAULT, 


94, Victoria St., 
London, $.W. 


7777777 ^ UL 77 77 77, 
79 


Teleg.— 
" Gabionage.”’ 


Westminster, 126, 


9 8 = 


EXACT SIZE 


Telephene Noe. 18. 


SW 


CHEAPEST HOUSE IN THE TRADE, CONSISTENT WITH QUALITY, FOR EVERY DESCRIPTION OF 


CABLES, WIRES, FLEXIBLES. 


LARGE s ams FOR aet расы DELIVERY. 
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YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


GONTRACTORS TO | MANUFACTURERS OF 
Н.М. GOVERNMENT. МЕТА Screws AND Turnen Work 
The War OFFICE, ADMIRALTY, Gut FROM SoLo Drawn Roos, 
 PosrAL TELEGRAPH DEPARTMENT, Ad., — Bv Automatic MACHINERY FOR 
Ано COLONIAL GOVERNMENTS. ENGINEERS, ELECTRICIANS, &C. 


All these Goods are shown Full Size and kept in Stock. 


STRAIGHT DRAWN, BRASS, IROX AMD STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES K.?i im STOLE. 


ESTIMATES FOR SCREWS AND TUBNEB PARTS OX SICEIPT GF PATTERNS. í 
GONEEIIDNEUFMNULXAAY. REDUCTION FOR LARGE QUANTITIED 


DAVIS « TIMMINS, L 


~ —Ó - 
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GREENWOOD & BATLEY, Ltd., “tenps.” 
Electrical and General Engineers 


ee eee ee 


MOTORS 
 DYNAMOS. | 


EU NP 


De Laval’s Patent Steam Turbine Dynamos, 
Turbine Motors, Pumps amd Fans. 


WOLVERHAMPTON - 
EXHIBITION 
PAVILION 


OPPOSITE 
SIDE ENTRANCE 


MACHINERY HALL. 
— 
IN GENERAL USE AT 


MEL LM В 
J — act. be 


"€ 2: be t Н 
ume cs 


POWER 


SUDDENLY 


Р с Е T Р i à e a x 
eights Se rd aeterne 1: 


REQUIRED =f ^. ELECTRIC 
S 
i 
Large Supply E LIGHT 
HIGH Lx 


POWER 


Temperature STATIONS 


FEED WATER Throughout 
is ALWAYS the World. 
AVAILABLE bcd 


E GREEN & SON, Lua. 


2, Exchange St., ш 


THE ECONOMISER. 


| "t Telegrams :—'' Ноономмињ." 
GREEN'S MODERN ECONOMISER IN OPERATION. І Works :—WAKEFISLB. 


INSPECTION AND INSURANCE DEPARTMENT.—Economisers enon? examined by con» 


petent inspectors for small annual p 


E EPSTEIN STORAGE BATTERIES 


ARE THE 


Bost F leetrical Storage Tu. 


PURE LEAD PLATES. NO PASTE. 


Manufactured by Sole Licensees— 


W. О. ROOPER & CO., 
VICTORIA WORKS, STAFFORD. 


Also Patentees and Makers of Non-Corrodible Connecting Bolts as. illustrated. 


| 
IN 
|) 
I 
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lou ива. отта. PERCHA & Таври Wore 


COMPANY, LIMITED, 


ELECTRICAL ENGINEERS. 


$9906 SPSS SBOP 0 4 9 4 Q9 04 4 49 9494049090494 0499004 0 99 4 499 9 4 4 9 0 0 9 O4 0 4 4 4 94 e TTTITITTTTEEMPEY 


. EVERY COIL . 
TESTED. 


Head Offices : 106, CANNON STREET, LONDON, E.C. 
 Warehouses: 100 to 104, CANNON STREET, LONDON, E.C. 


Telegraph Addresses г 
Head Offices: „ Silworgrnay, London. Works: *“‘*Graysilyer, London.“ 


Branches 
LIVERPOOL: 54, Oastle Street. BRISTOL: 28, Clare Street. BIRMINGHAM: 27, Albert Street. 
BRADFORD(Yorkshire): 1. Tanfield Build- MANCHESTER: 9. Sussex Street (City). GLASGOW: 8. Buchanan Street. 
Hustlergate. NEWCASTLE-ON-TYNE: 59. Westgate 
SHEFFIELD: 1. Fitzalan Square. Road. BELFAST: 33. High Street. 
CARDIFF: Pierhead Chambers, Bute PORTSMOUTH: 49, High Street. DUBLIN: 15, St. Andrew Street. 
Foreign Branches г 

MELBOURNE: 274, Flinders Street. - SYDNEY: 279. George Street. 

PERTH (W.A.): 131. Queen's Buildings. William Street. t. 

CALCUTTA: 1—1, Fairlie Place. BUENOS AYRES: Calle Reconquista 379. 

CHRISTCHURCH (NEW ZEALAND): 234, Cashel Street. 
SOUTH AFRIGA: 213. West Street, Durban. NATAL; . Willoughby Buildings, Bulawayo. MATABELELAND 


Works; SILVERTOWN, ESSEX; Persan (Seine-et-Oise), France. 
ESTIMATES AND PRICES ON APPLICATION. 


Printed by W. G. Wicenn, 7, 8 & 9, Hosier Lane, E.C., and Published by the Proprietors, Н. ALABASTER, Gatenouns & Co, at 4 Ludgate Hill. Londen. 
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